This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


i} Ae 0 | 


aia 


ITT IA 


| |) i li 
10 Wai 


Ae ILA N AN 
iii | HL 1 | Wt Hl | 
= | 0 A 0 H 9 Í | | H 


0 i| han en 


0 e ee 
| ily 0 i 


IHi 


— 
-= 


| De ” 
i Mar 5 Wt 
Ad IU We | i- 22— | | Hi 


— 
MY WRN Ñ SG 


NG 
TLE 


y 


FEED 
BOT 


English M ee and 
World of Science 


A 
QSAR 


Digitized by Google’ 


Digitized by Google 


Digitized by Google 


Digitized by Google 


[Supplement to the ENGLISH MECHANIC, Oct. 4, 1872.) THE 


ENGLISH MECHANIC 


Wmd of Science. 


WITH WHICH ARE INCORPORATED 


“Tho Mechanic,” “Scientific Opinion,” and “Tho British anı Foreign Mechanic. ” 


ILLUSTRATED. WITH NUMEROUS PRACTICAL ENGRAVINGS. 


VOLUME XV. 


LONDON: 
OFFICE, 31, TAVISTOCK STREET, COVENT GARDEN, W.C. 


SOLD BY ALL BOOKSELLERS AND NEWSAGENTS IN THE KINGDOM. 


[Supplem nt to the ENGLISH MECHANIC, +t 
NIC, et. 4, 1872.] 


THE NEW YORK 
PUBLIC LIBRAR 


Pr 1 . na 
P, ™ ba ` 
* r 4 * $. a * 


ASTOR, LENOX AND 
TILBEN FOUNBATIONS. 
1807 


Lowo 
At o R ; 


(Supplement to the ENGLISH MECHANIC, October 4, 1872. 


b 
* 


* 


INDEX TO VOL. XV., ENGLISH MECHANIC. 


A 1 CLOCK, the, 40 

Aberration (of intellect), 9 

Abolition of steamer funnels, 368 

Absorbent quality of printing peper, 104 

Abyssinian gold, 133 

Acarus Croseii, 571 

Accessories of the latha 72 

Acetic acid, testing, 183, 208, 234, 284 

Acid : acetic, testing, 183, 208, 234, 281: 
bulb thermometer, 35; stearic and 
palmitic, 608; sulphuric, 18, 43, 545; 
tartaric, testing, 547 

Acoustic illustrations of the method by 
which stellar motions are dete 
by spectroscope, 458 

Acuustica, 623 2 

aon of gravity, 616; of oil on waves, 

Actions: planofo 149; practical in- 
structions for making piano, 173 

Activity, solar: 7; influence of the planeta 


upen, 33 
Address of the president of the British 
Association, 584 
e . and Wrenches, 243 
jus ces and mainspringa, 
209, 641 r 
An W of an equatorial, 116, 129, 164, 


Adulteration: detection of in food, 525; 
of aniline colours, 126; of food, 347; of 
wax, 144 

Advanced chemista, to, 340, 388 

Eviian harp : improved, 540; tuning, 598 

Aurated: bread-making machiue, 626; 
drinks, 21, machine fur making, 380, 
546, 622, 670; ginger beer, 571; waters, 
261, 309 

Acronautics, 191 

Aérostatics, 569 

Age of treos, 598, 646 

Agricultural : chemistry, value of, 57; 
manures, 219 

Agriculture, 156, 391 

Aims and instruments of scientific 
thought, 634 

Air: and rain, 239, 818; and warmth, 
105. 130; conl-cutting by compressed, 
531 ; compressed, 649; as a motive 
power, 28. 384; compressing, 548, 596. 
22, 646, 670; pressure, resistance of 
nteel plates to, 645 

Aic-bludder in ashes, 13, 73 

Air-chambers, bursting of, 126. 154 

Air-guns. modern catapult and, 434 

Air-pum ps, 78 

Air-vessel : for pump, 518; on suction 
pipe, 673 

Albumen paper, preventing blisters in, 144 

Aleoho] : 530, 624; question, 109, 171, 198, 
225, 256. 270 

Alcor, 434 

Ale: effect of temperature upon, 235, 284; 
sour, 547 ; 

Alexandra palace organ, 43 

Algebra, 130, 180, 232, 365, 391 

Alvol, 638 

Allen's patent governor, 372 

Alliance, piano, 40, 333 

Allingham's propeller, 39, 62, 92, 148, 173 

Alloys, ato proportioned, 590, 669 

Almanac, the Nautical, 9, 116 

Aies, Sucutrine, 339 

Alphabets, origin of, 638 

Ah-azimuth: an improved, 249; stand 
for refractors, 614 

Alum, teat for in bread, 454 

Aluminium coinage, 482 

Amalgamated zinc, 21, 38 

Amateur: organ building, 302, 354, 409; 
science, government and, 253, 334, 437; 
turners’ rociety, 97, 150 

Amateurs: motive power for, 105, 129, 
LOS, 206. 258. 28:3. 330 

Amber: 113; bending, 156 

American: and Scotch inventions, 119; 
chucks, 495; drill chuck, 516; lathe 
chack, 281; paper car-whoels, 222; 
«cience, 276 
tamonia: domestic uses of, 140; test, 
Ne-uler's, 48. 78 101 

Ammuniac chloride, 46, 76 

Ammoniacal liquor, 673 

Analyses from Geo. E. Davis, 305 

Analysis: 339 ; food, 467; of ores, 18; 
Qualitative, 207; spectrum, 171; sugar, 
18: water, 181 

Analysing agh of cane-sugar, 182 

Ancient: constellations, 380, 411, 431; 
Musical instruments, 324, 384, 568; 
Wrought iron, 518 


Aneroid : barometer, pocket, 44, 101; 
bell, 425 

Angle of reflection and incidence, 17, 100, 
152, 204, 231, 283, 307, 360, 440 

Aniline: black, 417, 545; colours, adul- 
teration of, 126; violet, a new, 299 

Animal life, influence of light on, 605, 
669 

Animals and plants, 356 

Annealing steel, 146, 181, 308, 547 

Animals, 48, 101 

Antares, or æ Scorplonis, 485 

Ant-hill earth, 544 

Anthracene, 430 

Anti-mildew grain protector, 278 


Antipodes, time at, 208, 233, 259, 284, 308, 
337, 361 


Antiquity of man, 514 

Ants : 20], 810, 496, 621; are they pirates ? 
a. 121, 147, 357; in the Iale of May, 
5 

Aphides, destroying, 133 

Apparatus: blowing, 519, 570; for deter- 
mining specific gravity, 220; novo), 
325; self-acting blowing. 124 

Apparent local time, 38 

Aquarium: 491, 516, 546, 572; fresh- 
water, 156, 206; 5 for, 625; marine, 
589, 644; water for, 673; zinc for, 362 

Aquile : 263; P XVIII., 536; stars in, 
614 


Archea, brick-vaulted, 468 

Architecture, naval, 23 

Ares, semi-liurnal, 9 

Area: of boat, 156; of chimney, 260; of 
een of circular ring, 22, 76, 128, 

53 

Argento pictures, 58 

Argostoli, phenomena of, 410, 436 

Arithmetical, 61, 130 

e and preservation of insects, 
265 

Arsenic: in wall-papera, 236, 261, 309; 
test for, 442 

Art: disappearance of, 469, 518, 545 ; 
schools of in potteries, 445 

Artesian well In Boston, U.S., 61 

Article in Nature, onan, 144 

Artilleinl: butter, 180: gum, 209; legs, 
7L 75; manures, 209, 381, 438, 465, 
512: oils, 443. 468 ; so-called organic 
concretions, 503; stone, 334 

Artillery, works on. 625 

Ascension, right, 490 

Ash timber, 286 

Assay, wet and dry copper, 99 

Assayer's duties, 234, 259, 309 

Asthma: hay, 571, 622, 646, 670; on the 
treutment of, 55 

Astronomical: 61, 102, 154; catastrophe, 
196; notes, 27, 138, 265, 370, 475, 605; 
refraction, 637 

Astronomy: and the ENGLISH MR&CHANIC 
in New Zealand, 11; Mr. Proctor’s 
Essays on, 291; natural observatories 
for the study of the physics of, 317 

Atmosphere: carbonic acid and the, 286, 
338; compressibility of the, 151, 24, 
358; lunar, 662; our coal-stores and 
the, 334, 385, 411, 437 : 

Atmospheric: burner, 567: dust, 5. 66, 
92, 124, 147; elastic force, 279, 326; 
geology, 580; pressures, 648, 571; waves, 
the Meteorological Office and, 37 

Atomic: proportianed alloys, 590, 669; 
theory, 300 

Atomicities : 11, 68, 230, 280; valencies 
and, 10, 41, 99, 122, 123, 200 

Auburn hair, 625 

Augers, improved, 481 ° 

August meteors, 542, 614, 640, 662 

Aurora: 147, 331, 383, 537; borealis, 11, 
566 

Aurore boreales and gales, 644 

Australia, trip to, 364 

Australian meat: 38, 62, 126; preserving 
178 

Austria, metric system in, 179 

Automatic guslighting. 325, 556 

Automaton chess-player, 546 

Axes of the planeta, 379, 406, 460, 482, 594 

Axis: moon 8, 9, 40; of Venus, 430, 460 


B. A. C. stars, 508 

B. Se. of London, 441 

Back of teeth, cleaning. 442, 492 
Background, photographic, 183 
Bacon curing, 21, 75 

Bad: sleeper, 338, 387; water, 590 
Bait, salmon spawn as, 79, 104, 129 


Baker's ovens, 180 

Baliste, (washing, 364 

Balance-wheel, fixing on verge, 285 

Balloon: dimensions of, 313; fire, 154 

Balsamed object-glass, 353, 383, 411 

Bands: driving, 365; worn waterproof, 
365 

Banjoista, to, 257 

Barges, iron, 111 

Barlow lens, 228 

Barm, yeast or, 623 

Barometer: pocket aneroid, 44, 101; tube, 
vacuum in, 157 

Barometers at sea, 385 

Barrel organ, pocket, 105 

Barrister, 156 

Barron steel process, 454 

Berrow-in-Furness, 310 

Basket-making, 129 

Bass, thorough, 188 

Bass's beer, 131 

Bat-making, 621 

Bath: removing organic matter from,14 ; 
1 21, 105, 130; swimming, making, 
2 = U 

Batteries : 893; secondary, 189 

Bat-making, 695 

Battery: 46, 340; coll, 391; continuous, 
360; defective, 182. 206; diminished 
action of, 417, 467; Himmer's galvanice, 
113, 375; manganese, 496; powerful 
galvanic, 490 

Battle of tho gauges continued, 654 

Bearing rein, 334, 430, 462, 484, 514 

Bearings, glass axle, 638 

Beating gold, 262 

Bedding-out, 292 

Beds, spring, 106, 130 

Bee cabinet, Myborg. 354, 433 

Beech, varnishing. 107 

Beofsteak, vegetable, 425 

Beef-tea, worthlessness of, 191 

Beehive: 19, 105, 154, 519, 643 ; improved, 
251, 305, 510, 567; wooden, 156 

Bee-keeping, 14, 17, 158. 547, 597, 672 

Beer: and spirits, testing, 570; Bass'à, 
131; ginger, 648; spruce, 78; treacle, 
153 


Bees: 339, 368, 492, 546, 571, 596, 643, C16, 
648; and beekeeping, 14, 27, 66; chloro- 
forming, to remove honey, 281. 284; 
English black v. Ligurian, 666; how to 
get a swarm of, 496; Ligurian, 233, 511 ; 
management of, 32, 158, 182, 224, 334. 
470, 494, 590, 642 ; stings of, &c., 79, 103, 
129, 154, 180, 206, 231, 360 

Beatles, killing, 79, 102, 129, 180 

Bell: ancroid, 425; electric, 48, 182, 207, 
361. 466, 569; electric, anticipated, 253, 
280; pianette, 182, 226, 275, 333, 483 

Tellows : organ, 334 413; water, 410 

Bell's patent feed-water heater, 55 

Belts, lx iug on tires, 102 

Bench, carpenter's tool-chest and. 311 

Bending: amber, 166; laths, 519; tires, 
44, 101 

Berlin black, 79, 102 

Bible, bug, 153 

Bicyele, brake for, 596 

‘Bicycles: simple way of fitting handles 
to, 177; speed of. 73 

Billiard cloths, greuse in, 368 

Billiards, 331 

Binary stars, 143 

Birch, 46 

Birds: economy of small, 203, 252; eggs, 
cabinet fur, 617; eggs, preserving, 423 ; 
fight of, 121; stuffing, 152 

Birmingham, science in, 613 

Bisulphide of carbon: engine, 140; fra- 
grant, 656 

Bitumen as a photographic material, 299 

Black: aniline, 417, 545; Berlin, 79, 102; 
Brunswick, 130, 155; cloth coats, reviv- 
ing, 156, 232; dye for leather, 599, 624, 
670; lacquer, 387; varnish, flexible. 572, 
85 varnish fur miscroscope objects, 
4 

Blackbeetles, London, 209, 235, 260 

Blackberry and strawberry, 307, 360, 386, 
413 

Blackening transparencies, 18 

Blacking gun-barrels, 179 

Blacklead, manufacture of, 569 

Bleaching: agent, sulphur as a, 281; ail, 
168; tanned goods, 621 

Bleaching-powder: 18; testing, 235, 261, 
285, 309, 361 

Blind, deaf and: 23, 47; writing-machine 
for, 164 

Blindness, colour, 179 


Blind-roller, self-acting, 295 

Blinds, Venetian, 340, 388 

Blinkers. removable, 538, 591 

Blistering, preventing albumen paper 
from, 144 

Blood: action of quinine on white cor- 
puscles of, 8; circulation of, 18, 74, 127, 
179, 205; white corpuscles of, 8 

Bloom of scarlet runners, fixing the, 699, 
646 

Blowing: apparatus, 519, 670; novel, 325 ; 
smal) birds’ eggs, 490 

Blowpipe. improved, 247 

Blue: billy, 181; cochineal, 674 

Bluecoat school, 625 

Boat, area of, 156 

Boat-building, 415, 494, 518, 543, 623 

Boats: anti-nauseating. 433; caulking, 
209; new sliding seat for racing, 372 

Bodies, embalming by injection, 497 

Builed oil, 468, 492 

Boiler : 180; charcoal furnace for model, 
442; construction and management, 
13, 68; duration of, 236; electricity 
from steam, 23; explosions, spheroidal 
stato of .water and, 632; for small 
engine, 19; for small stesmboat, 258, 
808, 361, 386, 645 ; high-pressure firebox, 
417, 467, 517; hot-house, 364, 388, 467; 
incrustation, 645; tannato of sods in, 
439; power of, 310; preventing incrus- 
tation of, 493; query, 414: small steam, 
414; soda-ash in, 20, 232; strength of, 
128 

Boilers: 44, 148; incrustation of steam, 
481, 546 ; pressure in steam, 91; proieo- 
tion for steam, 596; recont improve- 
ments in English and American, 
113, 138; removing scale in, 346 

Boiling: by steam, 167, 161; under pres- 
sure, 545 

Bone-cave in Yorkshire, 324 

Bones: as manure, 306; dissolving, 491 

Book, using a, without hands, 19, 44, 62, 
74. 127, 224. 253, 280 

Bockbinder'g presa, 623, 646 

book-keeping, 625, 647 

Books: curving edges of, 571; lettering 
backs of, 102; marbling edges of, by 
transfer, 416; on Ceylon, 23, 46 

Bootmaking, 105, 129, 234, 309, 335, 385, 
571, 623, 672 

Boots, machine for cleaning, 520, 647 

Boring: and cutting indiarubber, 676; 
and mortising machine, 216; fur water- 
jet, 672 

Botanical names, 408, 443 

Botany: of Cornwall, 285, 309; treasury 
of, 156 

Bottle, pressure on cork of, 183 

Bottle-caps, siphon, 251 

Bottone, batch from Mr., 145, 305 

Boundary line, drawing, 47, 77, 101 

Bow: 105, 130, 155; golall or Indian 
pellet, 255, 386, 434 

Box: levels, circular brass, 78; musical, 


44 

Boxes, plant, 625, 647 rb 

Braces, guuge for bit, 325 

Bracing and bellying pianofortes, 325, 358 

Brake for bicycle, 596, 623 

Brandy from sawdust, 439 

Brass: blackening, 288, 312; blocks, 
stereotyping, 625, 647; casting solid, 
102,129, 180, 231 ; moulding, 645: punch- 
ing holes in sheet, 650; screws, 416, 
467; separating iron from, 127 ; springs, 
288. 312; wire, restoring, 389 

Brusswork: burnishers for, 313, 339; 
lacquering, 43, 547 

Brazil, industrial classes in, 88 

Brazing: ferrules of fishing-rods, 101 
fine saws, 469 

Bread: fermenting with starch, 621 ; 
Nevill's, 646; test for alum in, 464 

Breadth of stair-steps, 417 

Breaking strain of hollow iron columus, 
78, 102 l 

Breath, shortness of, 28 

Breech-loaders, 649 

Breeding, rabbit, 17, 

Brewing: query, 362 ; water ,rust in, 363 

Brick: and tile glazing, 571; vaulted 
arches, 468 

Brick-kiln. heat of, 75 

Bricks: microscopic deposits on, 128; 
new material for, 372 

Bridge: connecting England and France, 
proposed, 62, 201, 230, 278; skew, 495 

Brilliant experiments, 84 

Britannia metal, solder for, 188, 207 
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British Association: and the mechanical 
equivalent of heat, 664; gleaninga, 613, 
637: President's address, 584 

British manufactures and scientific re- 
search, 345 

Bronze: Florentine or brown, 155; imita- 
tion, 362, 493, 518; paint for iron, 248 

Bronzing, 168 

Brown: hat, 180; ink, 188; vandyke, 466; 
varnish for baskets, 517 

Brunswick black, 130, 155 

Brush, to bind a, 168 

Brushes, revolving, 465 

Bryant and May's matches, 387, 466 

Buckmaster, Snaith, &c. 41 

Budding or grafting, 491 

Buffalo pickers, 571 

Bug bible, the, 153 

Bugs, lice, and parasites, 235 

Building: Brannan's system of mono- 
lithic, 860, 488; on sand, 519; trado, 
novelty in, 445 

Buildings: concrete, 92,477; monolithic, 
461, 483, 542, 663 

Bullot: fall of, 494 541, 567, 619; upward 
deflection of, 279, 306, 353, 412, 510 

Bumps, heat, 599 

R 235, 260 

Burner, dy atmospheric, 567 

Burners, gas, 183, 208 

Burnishers for brasswork, 313, 339 

Bornt in photographs, 148 

Bursting of air-ohambers, 126, 129, 154 

Bus, new steam, 161 

Busta, marble, 102 

Butter: artificial, 180; flavour of, 350; 
preserving tub, 181 

Butterfliea: and caterpillars, 659; and 
motha, setting out, 434 

Buttons, cleaning metal, 156 


CABBAGE plants and planting, 159 
182, 339, 364 

Cabinet for birds’ aggs, 517 

Cabineta, microscopical, 218, 307 

Cables, submarine telegraph, 169 

Calculating wages, 596, 644 

Calculus: 548, 596; integral and differen- 
tial, 520, 547, 570 

Calendar, compendious perpetual, 308 

Caliper compasses, 16, 38, 97 

Camera: lucida, 521; obscurs, 646 

Canada: piano in, 488; printing in, 568 

Canadian watercourses, &0., 357 

Canaries, 491 

Canary's song, 207 

Cancri, zeta, 183 

Cane-sugar, analysing ash of, 182 

583 103, 129, 154 
anoo: 623, 671; voyage, 209, 598 

Capillarity, 136 ’ 
apt moths, 182 

Carat, 45 


Carbollo acid: as a hair-dye, 599; for 
5 hides, 348; medicinal use of, 


Carbon: coppering, 494, 518; fragrant 
bisulphide of, 656; preparation of, 672; 
pipes, 493 

Carbonic : acid in atmosphere, 338, 413; 
acid in charcoal, 288; ink peper, 105 

Cards, 1 fine-poinved { 


geometry, 664; and 
perspective, 89, 119, 153, 175, 200, 251, 
306, 328. 383, 489; on chalk, 607; on 
oceanic circulation, 553 

Carpenter's bench and tool-chest, 310 

Carpet stretcher, 824 

Carriage: lamp, economic, 565; wheels, 
improvements in, 926, 346; wheels, 
turning spokes of, 673 

Cartoons, Raphael's, 289 

Cart-wheels, tireing, 338, 363 

Carving, 18% 

Cane, violin, 569 

Cask-stand, new, 349 

Casting: brass solid, 102, 129. 180, 231; 
largest, 17; metal in airtight mould, 
124; sand for, 102, 180 ` 

Castings: 148, 179; iron, 569, 599: miero- 
37015 354, 411; small malleable, 470, 


Cunt-Iron: column, sustaining power of, 
287; properties of, 534; welding, 155 

880 are 11 the double star, 877 
‘ast-steel chisels, tempering, 262 287, 
310, 887 8, pering, ` 


Cataclysmo-mythology, “E. L. G.“ and, 


Catalogues, 91 
Catalytic action of spo tin 439 
Catarrh, relief for, 280 panum, 
5 pie an astronomical, 196 
aterpilla ra, presorv H 441 
Cattle, weight of, 106 * 
Caulking boats, 209 
Caustic soda, 430 
Caution about potatoes, 211 
Cave explorations, 609 
„ 889; pepper, adulteration of, 
Cell, Leclanché, 988 
Colla: pattern lead, 349; varnish, 598 
Coment: for fixing glass letters, 181, 183; 
for Stourbridge clay flre-bricka, 77; for 
zer, 23, 155 frorf ge , 241; meer- 
schaum, 206, 281; on tage 
atampa, 649, 671 me 
Comented object-glasses, 300, 379 
Cementing iron in wood, 235, 259 
55 af 325 
entre : N-chuck, 74; maki 
Soe painia, 21 net 
Jentrifugal: force, 514, 691: 
pump, 470, 518, 669, 621 88 
Certificate, chemists’, 48 77 
‘v'on, books on, 23, 46 


. Chemists: advan 


Chalk: Dr. Carpenter on, 607; for micro- 
scope, 521 

Champagne stains, 19, 44 

Changes of level in land and sea, 620, 663 

Chapman, death of Mr. E. T., 439 

Character of curve, 156 

Charcoal: 286; carbonic acid in, 288; 
furnace for model boiler, 443, 487; 
pipes, 493 

Charred manuscript, restoring, 89 

Charts, weather, 27 

Cheap farming, 415 

Checkering tool, 495 

Cheese, cream, 415 

Chemical: 18, 19, 45, 78, 101, 131, 258, 288, 
310, 339. 364, 387, 417, 469, 470, 493, 544, 
569, 645 ; action, drying by, 269: com- 
pounds, detinition of, 334: influence of 
solar light, 144; moisture-absurbing, 
414; nomenclature, 632: now system of, 
319; notos, 273, 430; physiolugy, 421; 
products, utilising, 366 

Chemistry: 311, 389, 388; degrees in, 79; 
inorganic, 520, 547; lessons on, 2, 29, 
84, 111, 214, 241, 396, 448, 578, 658; value 
of agricultural, 57 

Chemists' certificate, 48, 77 

to, 340, 388; task 
for, 17, 157, 232; to, 673 

Chess: 315, 546, 569; problems, 315, 342, 
367, 398, 419, 445, 472, 497, 522, 550, 575, 
601, 627, 652, 676 

Chess. player: 443, 469, 492, 645; automa- 
ton, 546 

Chest-expander, 389, 414 

Chiding-stone, 312 

Chignon, pathology of, 643 

Child, provision for, 495 

Children, photographing, 144 

Children’s concert, 19 

Chimney : area of, 260; smoky, 261 

Chimney-pioce, repolishing, 517 

Chinese white copper, 572, 596, 648 

Chloride of lime, 386 

Chlorine: 287; production of, 296, 404 

Chloroforming bees to remove honey, 
281, 284 

Cholera, the, 482 

Chromo-lithography, 570 

Chronometer balance spring, 129, 206 

Chuck: a traversing screw, 150; American 
lathe, 284; grip, 287, 338; oval, 206 

Chucks, American, 495 

Church, model of, 44, 179 

Cider in wine, detecting, 186 

Circular saw: driving, 259, 442, 467; 
spindle, 93 

Circulation : of the blood, 18, 74, 127, 179, 
205; influence of respiration on, 425; 
oceanic, 473, 499, 553, 567, 58%, 603 

Cistern, contents of, 287, 310, 362 

Claret, 20 

Clavicle, humerus, and new cranium, 255 

9 882 900 * 333; plates chemically, 236, 


Cleaning: feathers, 495; wool, 482; 
jewellery, 340, 364, 516; e 
233, 259, 548, 573; old engravings, 23; 
organ, 233; pan blue silk, 440; silk, 

lo, 258 

Climaxodus and new reptile tooth, 208 

Clock: A 1, 40; cheap observatory, 40, 
124, 641; first, who made the, 364, 387, 
414, 441; rate, 688; aidereal, 171 

Clock-line, turret, 410 

ar aa electric, 5; keeping dust from, 


Cloth: cleaning scarlet, 131; pasting to 
maps, 572; restoring worn black, 23, 
155, 180 

Clothea, paper, 597 

Clothos- horse, suspended, 13 

Clouds, colours of, 383 

Coaches, painting, 88 

Coal: and domestic economy, 530; dear, 
how it may prove a benefit, 564, 620; 
economy in using, 463, 537, 565, 589; 
experimental borings for, 231; fossil 
plants, 565; getting, 648; in Ireland, 
565, 645; stone, 408, 438; stores, and 
the atmosphere, 334, 885, 411, 437; sup- 
plies, 454, 619; waste of, 609; zinc v., 
236 


Coal entting: by compressed air, 531; 
machinery, 140, 197 

Cval-measures and csal supply, 167, 192 

Coals, science in search of, 557 

Cochineal : blue, 674; insects, 61, 413 

Cocoa, 60 

Coffee: 416, 467, 517, 530; syrup of, 61; 
testing, 482 

Coil: battery, 391; construction, 361; 
defective, 157; induction, 339, 364, 488; 
medical, 597, 671; Rhumkorfs, 79 

Coinage: aluminium, 482; decimal, 68 

Coins, 46 

Cold: deafness from, 387, 413: influence 
of on vegetable grains, 94, 126, 147, 
178; wave of, 51 

Colds in head, 235, 261, 285 

Colliery: explosions, 14, 38, 65, 124, 177, 
224; and woather, 276; pump for, 517 

Collodio-bromide, 621 

Collodion filter, Maynard's, 144 

Colonies, the ENGLISH MECHANTO in the, 


463 

Colorado, 650, 672 

Colour: N. 149; blindness, 179; optical 
power a+ affecting perception of, 7; 
restoring to marble mantol-pleco, 235 

Coloured: ink, 391, 544; printing inks, 
260; suns, 296, 358, 383, 436 

Colouring: for outside work, 43; matter, 
extracting vegetable, 671; photos, 49, 
79, 272; walls, 157 

Colours: of tho clouds, 383, 437; spec- 
trum, 262, 286, 348, 362, 387 

Column: our mathematical, 645: sustain- 
ing power of cast-iron, 440 

Comba. steel, 441, 491 


Combined tool, another, 99 

Combustion, spuntancous, 70, 74, 98, 111, 
127 

Cometary: deluge, 326; orbits, 116 

Cometic, 61 

Comet: 536; F. L. G. n.“ 252, 303, 327; 
Noah's, who invented, 350; Roscoe's 
„ hatful“ of, 331 

Comets, contact of, with the earth, 68, 91, 
117 

Coming struggle, the, 512 

Commercial geography, 387 

Compasses, caliper, 16, 38, 97 

Competitive examinations, 38, 78, 121, 258 

Complaint: spinal, 128; students’ 200, 228 

Composition for moul. iing, 208, 234 

Compound: engine, 260, 36b, 466; horse- 
power of marine, 258; eyepieces, 456 

Compressed air: G49; as a motive power, 
28. 384 

Compressibility of the atmosphere, 151, 
204, 358 

Compressing: air, 548, 596, 646, 670; 
water, 157, 232, 258, 284, 908, 336 

Concert, children's, 19 

Concertina: English, 622; German, 493; 
repairing, 128 

Concertinas, 153 

Concrete: 467; building, 477; description 
of 617; engine beds, 467; moulds, 
coating wooden, 155; multiplication, 
144, 199, 223, 282; proper manipulation 
of, 666; walls and buildings, 23, 47, 92, 
277 

Concretions, artificial so-called organic, 
503 


Condensation of steam in pipes, 410, 461, 
513 


Condensed milk, 633 
Conductivity of copper wiro, 133 
Conductors: lightning, 14, 39, 69, 93, 120, 
568, 620; gas and water-pipes us, 6 
Cone pulleya, unequal sizes of, 463, 492 
Confectionery : improved means of manu- 
facturing, 199; sugar-boiling, &c., 13 
Confusion in the head, 340, 388 
Congratulatory, 61 
Conic sections, 236, 262 
Conjuring, magic and, 108 
Connecting-rod, stub end for, 454 
Conservatories, glazing, 147 
Constellations, the ancient, 380, 411, 431 
Constipation, 365, 390, 441, 467, 491, 517, 
544 


Constitution of nature, 429, 457, 478 

Consumption, cause of, 371 

Contact-breaker, defective, 208 

Contact of liquids, 164 

Contamination of water-supply, 141 

Contents of cistern, 287, 310, 362 

Contents of cylinders, calculating, 19, 75, 
153 

Continent, tour on the, 565 

Continuous battery, 360 

Cooking: by gas, 492; apparatus, econo- 
mical, 613 

Cool air in hot climates, 285, 261, 337 

Co-operation, E. L. G.“ and, 666 

Co-operative: and other crudities, 667; 
societies and stores, 39, 96, 148, 178, 198, 
357, 412, 465, 511, 540 

Copper: assay, wet and dry, 99; gas- 
pipes, 51; mending, 182; precipitation 
of silver by, 613; Wallaroo, 258; wire; 
conductivity of, 133 

Coppering carbon, 494, 518 

Coppers, tin boxes to hold, 332 

Corals: growth of, 676; P. Santalinus“ 
and his, 340 

Core box, 624 

Cork lock, 352 

Cork-cutting machine, 309, 363 

Corks, locking, 312 

Cornet, four-valved, 670 

Corn-screen, 310 

Cornopean, cleaning, 157 

Cornwall, botany of, 285, 309 

Corpulence, 598, 623 

Corpusclea of blood, white, 8 

Corona, solar, 614, 639 

Cosmical, 61 

Cosmopolitan move, 51 

Costless ventilation, 68 

Co-stores, 617 

Cottage hives, cheap super for, 462 

Cotton-spinning, 234 

Cough, whooping, 236, 262, 285 

Counting envelopes, 697 

Coupler, octave, 387 

9 strings in pianos, 538; wire, 23, 

Cover-platos, 365, 414 

Crackors, detonating, 339 

Crank, death of, 561, 642 

Crater, wonderful, 359 

Cream: cheese, 414 ; of tartar, 43 

Creams, ice, 624. 

Creation, connecting links in natural 
history of, 14 

Cricket: bats, 516, 571; cap, dye for, 365 

Cricket-bat making, 622 


Critical, 61 

oe concerning certain (or uncertain), 
Crossbow, 336 ° 

Cryalite, 23 


Crystallised iron, 379 

Crystals in gaa tar, 129, 180, 231, 283, 307 

Ctenodus, 488 

Cube, duplication of the, 333 

Cucumber culture, 434 

Cultivation of grapes under g 399 

Culture: cucumber, 484; fish, 596; of the 
grepe, 647; potato, 66 

10 bacon, 21, 75; skina, 90; sprats, 

Curious: case of double refraction, 261; 
phenomenon, 62 

Curl in peach, 441 

Currency 21 


Curry: 286; and rice, 183 

Curve: character of, 156; of mirror, 672 
sunrise and other, 98 

Curving book edges, 572 

Cut-nail works at Middlesbrough, 531 

Cutler's wheela, 47 

Cutter-bar, 668 

Cutting: cylindrical glass, 625, 647 
mounts, 45; press for paper, 442 : screw 
100, 104, 127, 224, 589, G44; tools, tem 
pering, 155 

Cyanide of potassium, 209, 334 

Cylinder, double uncillating, 105 

Cylindrical vessols, calculating contents 
of, 19, 75, 153 

Cyrilius, Theuphilus and, 147 


DAIBY extractor, 105, 180 

Damp walls, 18, 74, 127, 312 

Dandelion roots, 288, 312, 338, 340, 288 

Dankas's puddling machine, 110 

Dark tent, portable, 355, 389 

Darkening: graduations on scales, 625 
647; walnut, 206, 231, 283, 386 

Darkness, life in, 15, 68 

Darwin, J. C.“ and, 385, 461 

Darwinism, the “ fallacies” of, 527, 591 

Daten, table of, 44 

Davis, analyses from Mr., 305 

Day: and night telescope, 519, 546, 570, 
645; length of sidereal, 23, 76 

Deadcning sound, 157, 182, 206 

Deaf: und blind, 23; dog, 336, 413 

Deafness arising from cold, 887, 413 

Dear coal, how it may prove a benefit, 
564, 620 

Death: of an inventor, 166; of the crank, 
561, 642; putrefaction after, 121 

Debility, 182, 207, 233, 258, 784, 208, 336, 
361, 466, 516 

Decaying ivory carving, 208 

Decimal: coinage, 68; system, 148 

Decimalism, save us from, 36, 67 

Decimalist, Herschel no, 96 

Decimals and the decimal system, 118 

Declination: of the sun, 70, 125; reduc- 
tion of, 490 

Decomposition of water: 638; by zinc, 32 

Deep-sea; sounding lines, C6; water of, 
289 

Defaulting sovereigns, 57 

Defective; battery, 182, 206; coil, 157; 
contact breaker, 308; feed pump, 133; 
organ, 40; plating solution, 44, 128; 
sewing-machine, 156, 616 

Defects in harmoniums, some thoughts 


on, 359 

Definition of chemical compounds, 334 

Degrees in chemistry, 79 

Deluge: 198, 329, 256, 304, 327; after 
“E L. G.“ the, 228; cometary, 326; 
“E. L. G.“ and his pet, 277, 303; exist- 
ing evidence of, 352; more proofa of, 
304+; one proof cf, 176, 256; Un kr- 
landais” and the, 276 

Demerara, Geor;-etown, 19 

Deliquescents, 625, 648 

Dentistry, surgical, 364 

Depths, star. I09, 140, 166, 190, 248 

Dermestes, 336 

Description of a concrete building, 617 

Desert of Sahara, 183 

Desiccation of wood, 1 

Destroying aphides, 133 ö 

Detection of adulteration of articles of 
food, 525 

Determining longitude, 294 

Detonating crackers, 339 

Diameter of scrow, 516 

Diamoud: fields, 101; polishing, 387 

Diamonds. recent discoveries of, 

Diastase, 206 

Dictionary of scientific terms, 694, 647 

Dict, pork, 231, 283, 307, 360, 413, 468 

Dimensions of mail-bosta, 598, 623 

Diminished action of battery, 417, 467 

Directing posts, improved, 123, 173 

Dirty mercury, 470, 493 

Disappearance of art, 469, 518, 545 

Disc, dividing metal, 48, 77, 101, 154, 180, 
231 


Pa nargo of water over weirs, 183, 208, 
H 


Discoveries of diamonds, recent, 355 

Discovery: important, 60; of minor 
planet, 99, 143 

Disease: rabbit, 286; silkworm, 157, 182; 
the potato, 653, 666; tobacco and, 9; 
wall papers and, 374 

Diseases: lung, how produced, 427 
zymotic, 130, 180 

Disinfoctant, new, 365 

Disinfectants, 555 

Disinfecting houses, 21, 75 

Disporsiou of seeds by the wind, 540 

Disregard of theory in constracting 
opera-glasses, 55, 643 

Dissolving bones, 491 

Distances: judging, 515; of the stars, 
300 


Distant: objecta, how woe see, 16, 36, 94, 
120. 174, 227; signals on Midland rail- 
way, alteration of, 541, 621, 667 

Distillation ; improvement in fractionsl, 
377; of wood, 360 

Distilled water, 79, 103 

Distribution of animals and planta, 356 

Divi-divi, nacascolo or, 124 

Dividing metal disc, 48, 77, 101, 164, 180, 
231 

Doctors“ Commons, 311 

Dog: deaf, 336, 413; with weak sight 
312 

Doga, floas in, 600, 646 

Domestio uses of ammonia, 140 

Door handles of railway carriages, 150, 
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D N revolving rabble for puddling 
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Double: flowers, how to obtain from 
seed, 281 : rockets, 415, 517; stars, new, 
148, 201, 230, 374, 328 355, 462, 485, 542, 
567, 594, 614 

Doubling frames. 44 

Draconis (a): aa the Pole-star, 171; re- 
ceasion sud, 379 

Draft holes in fireplaces, 362 

Draining mines of water, 410, 515 

Draina, house, 480 

Drawing: boundary line, 47, 77, 101; 
the microscope, 506 ; geometrical, 

Drawings: oopying, by electricity, 61; 
transferring pencil, 495, 599, 621 

Dresser-top, 469 

Dressing: jack line, 625, 647; kid, 155; 
dried yeast, 599 

Drill, new reck, 588 

Drill-chuck: American, 516; centre, 74 

gees, machins, 76, 151, 198; universal 
angular, 57 

Drinking fountains, 445 

Drinks, aërated : 21; machine for making, 
546, 622, 670 

Driving and transferring bees, 690 

Dri -bands, 365 

Drowning, 179, 206 

Drunkaris, tea, 209 

Dry: soap, 544; steam, 157, 181, 232, 258, 
355 306, 360, 386. 413, 440, 466, 491, 544, 


Dryer, a new, 482 

Drying: by chemical action, 269; by 
aa 598, 623; planta for herbarium, 

Dubront's photographic apparatus, 468 

Backes, 47 p 

Dugong oil, 465 

Buse levol, 103 

Duodecimal: arithmetio, 118; system, 152 

Duplication of the cube, 333 

Darability: of framed timbers, 231; of 
textile fabrica, 220 

Duration of boiler, 236 

Durer's, Albert, engravings, 339 

Dust: atmospheric, 5, 66, 92, 124, 147; in 
the spectroscope, 9, 66, 69, 97, 117; 
keeping from clocks, 491; Vesuvian, 637; 
workshop, 49 

Duties: of agsayer, 234, 259, 309; of farm 
entate agent, 153 

Duty, succession, 183, 208, 233 

Dwelling-houses, healthiest sites for, 51 

Dye: black for leather, 599, 694; for 
crieket cap, 365; hair, 287, 310, 338, 595; 
scarlet, for silk and wool, 430 

Dyeing: 544; parchment, 154; pulp for 
sugar paper, 443, 469; raw cotton, 390 

Dynamic refrigerator, 428 

Dynamite, experiments with in Italy, 522 


E. and O. E, 105 
“E. L. G.“: 663; and cataclysmo-mythology, 
171; and co-operation, 666; and geo- 
logy, 119, 229, 254; and his pet deluge, 
277, 203: after the deluge, 223; comet 
of, 262, 303, 327 
Ears, sounds of the muscles and the, 485 
Earth: ant-hill, 544; contact of comets 
with, 68, 91, 117; interior of, 638, 647, 
662 ; lightning from the, 568, 620; 
weight of at creation and now, 200 
Earthquakes and volcanoes, 193, 220, 271. 
348. 374, 464 
Earwig in ear. 178, 231 
Ebdy'a patent gas stove, 402, 483 
Ebonising wood, 157, 181 
B 339, 364 466; of sound on water, 
Eclipse, the late solar, 7, 148, 249 
“ie of sun as seen from Jupiter, 
leonomic carriage lamp, 565 
Fonomical: cookiug apparatus, 613; 
ige of steam, 2 
nomy: in using coala, 463, 530, 537, 
&5, 589, 643; of fael and prevention of 
810ke, 59, 234 ; of fuel in steam naviga- 
galon, 556; of small birda, 203, 252 
Edite mushrooms of Italy, 610 
Ed uatlon: 357, 470, 493; and science, 
356 in Saxony, 99; musical, 539; 
Scince Department and scientific, 266; 
solexitic, 67, 266; scientific report of 
the ommiasion on, 343 
Eels incaate, 23, 46 
Effects: magic lantern, 418; of faults in 
visionon painting, 162; of increasing 
the perficies of soundboards in 
pianon 392; of lightning, recent disas- 
trous, 38 


Eggs: bloring small birda', 490; hens’, 
417; nunber of, from a hen, 676; pre- 
serving, \56; proserving birds’, 428; 
noft, 492 

Elastic fore atmospheric, 279, 326 

Elder flower: water, 648; wine, 493 

Electric: be, 48, 189, 207, 560; bell, 
anticipated 253, 280; clocks, 5: kite 
a: apart T, A, OA, 167, %. 238 

; ; 5 
256. 566 B, 2, 63, 157, 199, 228, 


Electrical: 70, 74, 79, 196, 187, 182, 206, 
235, 670: bells, anticipated, 253; ma- 
chine, Hdtz'a, 90, 398; phenomenon, 
5 13, 68; signal bell, 361, 


Electricity: 85, 389. 412, 414; applied to 
engraving. 65, 380, 441; atmoapheric, 
313; copying drawings by, 61: from 
steam boiler 23; household, 148; in- 
fluence of on iquids, 503; lamplighting 
by, 7; measuing temperatures by, 533, 
668; surface, 32; vitality and, 391; 
what is It. 240979, 293, 309, 344 
‘ectro-depositia : of iron, 180; of 
picko), 216 


octrolysia, 230, 80 


INDEX. 


Electro-magnetic gaslighting apparatus, 
385 


Electro-metallurgy, 321, 395, 423, 501 

Electro-motive foice : 23; comparing, 
548, 640; measurement of, 490; voltaic 
standard of, 404 

Electro plating, 262, 287 

Electrotype: casting. 547; iron as an, 
5-+ 


Electrotyping, 492, 519, 545, 569, 571, 621 

Ellipsograph, 593 

Embalming bodies by injection, 497 

Emigration to San Francisco, 312 

Employment for retired tradesman, 519, 
546 


Enamelling, 391 ~ 

Encyclopedia, London, 441 

Endorsing ink, 313 

Energy: force and, 300; origin of vol- 
canic, 404 

Engine: 363; beds, concrete, 467; bisul- 
phide of carbon, 140; compound, 253, 
260, 361, 466 ; fuel for, 519: gun-cotton, 
199, 223; horizontal, 45; horie power 
of compound, 258; jacketed cylindor, 47; 
magnetic, 413, 466; non-packing and 
valveless, 593; power, foreign calcula- 
tion of, 258; power of high pressure, 
14; power of, 548, 596; pumps of port- 
able, 23, 45, 76; query, 74, 127; rotary 
462, 514, rotating valve for, 320; trunk, 
207; varnish paint for, 364; waste of 
coal in the steam, 610; water pres- 
aure, 6 

Engineer, marine, 153 

Engineering Inquiry, 519 

Engineers, London Association of Fore- 
men, 483 

Engines, good and bad, 611 

England: and New Zealand, time in, 74; 
3 of, 102; in relation to music, 


English: and American boilers, improve- 
ments In. l 13. 138, 168; black v. Ligurian 
bees, 666; concertina, 622 

ENGLISH MECHANIC: in the colonies, 469 ; 
in New Zealand, astronomy and, 11; 
lifeboat, 394; turners’ society, 589, 641 

Engraving: 182; by graphotype, 417, 
442; electricity applied to, 365, 389, 441 

Engravings: Albert Durer's, 339; clean- 
ing old, 28; mildew in old, 127 

Enlarging photographs, 496, 624 

Entomological, 276, 305, 333, 354, 411, 
496, 519 

Entomologist's holiday, 187 

Envelopes, counting, 597 

„Eos. news from, 354 

Equation: 49, 79, 102, 340, 364; of time, 
490 


Equations for formation of hydric sul- 
phate, 22 

Equatorial: adjustment of an, 116, 129, 
154, 180; use and adjustments of, 551, 
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Equisetum, 156, 206, 232 

Ermine fur, 46 F 

Erratic metoor, 121 

Errors in popular worka professing to 
describe musical instruments, 176 

Eruption of Vesuvius, recent, 272 

Escapo wheel, fastening in lever watch, 
100, 152, 205, 283 

Essays on Astrunomy: 291; Proctor’s 
326 

Essonce: of phosphorus, 442; of wood 
smoke, 649 

Etching: on glass, 287; on stono, 671; 
steel, 102 

Euplectella, 541 

Evaporation of water, 625, 647 

Evidence: of star systems and drift, 
new, 369; of the deluge, existing, 352 

Evolution and the human arm, 638 

Examination: military, 262; question, 
21, 76 

Examinations: competitive, 38, 73, 191, 
256; technological, 526 

Excessive perspiration, 599, 646 

Excitement, nervous, 640 

Exhibited inventions, 670 

Exhibition: this year's International, 
255; Vienna universal, 659 

Expander, chest, 889, 414 

Expansion jointa in steam pipes, 310 

Expeditions to the North Pole, 194 

Experimental borings for coal, 231 

Experimentg: brilliant, 34; with dyna- 
mite in Italy, 522 

Explorations, cave, 609 

Explosions : colliery, 14, 38, 124, 177, 224, 
276; hydraulic, 596 

Explosive: agonts applied to industrial 
purposes, 249 ; strongest liquid, 19 

Explosives, igniting point of, 481, 566 

Extinct volcanoes, 6. 174 

Extinction of fires, 595, 623 

Extract of meat, 235 

Extracting: glass stopper, 48, 77, 129; 
iodine from seaweed, 209, 234, 569; 
opium from poppies, 673; wax from 
old comb, 494 

Extractor, daisy, 105, 180 

Extracts of meat, 633 

Eye query, 469 

Eyobrows falling off, 208 

Eyepiece, microscope as an, 430 

Eyeplecoa: 513, 530, 562; compound, 546; 
solar, 323 


“F. R A. .“ 1 geo-mythology and, 146; 
Jupiter's satellites and, 62 

Fabric, making gold and silver leaf ad- 
here to, 258 

Faces, spirit, 33 

Faule, solar, 302 

Fairbairn’ ventilating bucket, 234, 259 

Fairlie locomotive, 41, 96, 151, 199 

Faith, sight, and mythology, 200 


Fall of a bullet, 493, 541, 567, 619 

Fallacies of Darwinism, 527, 591 

False hair, 194 : 

Fanlight, staining, 673 

Faraday: lecture, 378; Michael, 452 

Farm estate agent's duties, 153 

Farmer, want of observation in the, 59 

Farming, cheap, 415 

Fastenings for watchchains, 530 

„ tribes, our summer visitors of, 

Feathers, cleaning, 495 

Feed-pump, defective, 183 

Feod- water heater, Bell's, 55 

Foeders, organ, 16, 40 

Feeding: bees, 642; pig, 442, 492 

Folspar, 23, 46 

Felt hats, 340, 364 

Fenugreek, 541 

Fermenting bread with starch, 621 

Fern printing on white wood, 127 

Ferns, 79, 104 

Ferrules, brazing fishing-rod, 101 

Fettling materials, 517 

Fever tree, 157 

Fiddle, the Harmonious Blackamith' as 
new, 274, 302 

Fiddler's violin reflector, 465 

Fiddles: and Fiddlers, 672; on, 354, 409, 
463, 487, 650 

Field glassea, 536 

Fields, diamond, 101 

Fifteen schoolgirls, problem of, 13 

Filter: cheap water, 87, 235, 309; May- 
nard's collodion, 144 

Filtering water, 311 

Finding the meridian, 430 

Fire-balloons, 154 

Firebars, 389 

Firedamp, prevention of, 268 

Fire-engine: a new, 31; steam. 156 

Fire-eugines, 313, 387 

Fire-marks on silver goods, 625 

Fireplaces, draft holos in, 362 

Fireproof deed boxes, sheet-iron, 569 

Fires, extinction of, 398, 623 

First: railway, 416; watch and clock 
made, 363, 387, 414, 441 

Fish: 387; culture, 596 

W air-bladder in, 18, 78; colour of, 

Fishing: socks, waterproof, 441; worms 
for, 311 ` 

Fishing-rod ferrules, brazing, 101 

Fishponda, puddling, 672 

Five-octave pianofortes, 382 

Fixative for down of Lepidoptera, 462 

Fixing: bloom of scarlet runners, 599; 
dyeing and, 312; photo, printa, 673 

Flame, hydrogen, 365, 391, 441 

Flame, sensitive, 217 

Flatting, 571 

Flavour of butter, 350 

Fleas in dogs, 600, 646 

Fleming's locking corks, 312 

Flexible: marble, 211; oil-painting 231; 
rendering new rope, 415; varnish for 
leather, 572, 696 

Flight of birds, 121 

Floats: water-level, 156; water-wheel, 
598 

Floor of Plato, 661 

Florentine bronze, 154 

Florida, productions of, 51 

Flour, testa for, 597 

Flow of water, 16 

Flowers: double, how to obtain from 
soed, 281; odour of, 676; skeleton, 599 

Flues, greenhouse, 562 

Fluid: cosmic, Dr. Le Plongeon on, 281; 
lens for photography, 521, 571; meat, 
299 


Fluoresence, 165 
Fly: green, 183, 208, 233, 359; house, 572, 
646 


Flywheel: 254; radius and weight of, 


45 

Focal length, and magnifying power of 
object-glasses, 453; of lenses, 338, 362 

Focus of a Jens, 300 

Fogging, 91 

Food: adulteration of, 347; analysis, 467; 
for rabbits, 43; supply, our, 90; sup- 
ply, and the sewage question, 397 

Footwalks, improved method of laying, 
379 

Force: and energy, 300; centrifugal, 514, 
536, 563, 621; electromotive, 28, 543, 
640; measurement of electromotive, 
490; new mode of converting mechani- 
cal into its heat equivalent, 280; of 
gravity at surface of earth, 514; stor- 
ing and transmitting by compressed 
air, 384 

Force-pump, portable, 516 

Forces, paralielogram of, 515, 536, 561, 
64) 

Forcing-pan, lamp for, 128 

Foreign woods, 262 

Forests: and rainfall, 339, 9863; sub- 
merged, 598 

Fork and wedge motion, 100 

Formation of ozone, 133 

Formula, 493 

“Fossil”: man, 478, 638; plants, coal, 
56 


5 
Fountains, drinking, 445 
Four-valved cornet, 670 
Four-wheeled vehicles, 153 
Fowling punt, 46 
Foros, scaring, 21 
Fragrant binulphide of carbon, 656 
Frame, tambcur, 516 
Frames, doubling, 44 
Framing, picture, 572, 596 
France, insanity in, 51 
Freemasonry, 442 
Freezing, how a man feels when, 58 
French: magazine, 391; polishing, 75 
Fresh-water aquariam, 156, 206 


SUPPLEMENT TO THE ENGLISH MECHANIC, 
OCTOBER 4, 1872. V 


— 


Fret-saw, 645; fastening, 838 

Fruit: and grape wine, 211; puddings, 
465; syrupa, 195, 516 

Fuchsias: 648, 671; geraniums and, 415, 
467 

Fuel: economy of, 59, 234. 556; for 
steam-engine, 519; for the winter, 594 ; 
in Italy, 588 ý 

Full moons in advance, a few, 638, 673 

Fumes from gasworks, 2€2 

Funnels, abolition of, 368 

Fur: ermine, 45; moth v., 19, 44 

Furnace: for heating wheel-tires, bil; 
spring, 571 

Farnace-shaft, removing bodily, 143 

Furnaces, revolving, 151, 174, 305 

Furniture polish, 157 

Fused chloride of silver, €49, 671 

Fusion of arsenic, 613 


GALES, aurore boreales and, 6-44 

Galvanic: battery, powerful, 490; cell, 
new form of, 170 

Galvanometer, 49, 78 

Gamboge, 386 

Garden: gate, 46; models, 623; produce, 
preserving, 442; stuff, 121 

Gas: 79, 103, 157, 520, 548, 671, 672; and 
water pipes as lightning-conductors, 6: 
burners, 183, 206, cheap, 547; cooking 
by, 492; detecting sulphur in, 107; 
heating by, 349; purification, 404; sewer, 
41; stove, Ebdy's patent, 402, 483; tank, 
47; tar, crystals in, 129, 180, 231, 284, 
307 ; warming greenhouses with, 387, 
441 


Gaslighting: automatic, 325, 656; electru- 
magnetic apparatus for, 385 

Gas-pipe, threads in, 519 

Gas-pipes, copper, 51 

Gassendi, 177, 277, 406, 437, 540; central 
hills in, 485 

Gasworks:. fames from, 262; scrubber 
for, 235 

Gate, garden, 46 

Gauge for bit braces, 325 

Gaugen, battle of the, 654 

Gearing waggon-wheela, 43, 469, 518 

Gelatine: 195; moulds for plaster orna- 
menta, 286 

Geocentric longitude, 48, 101 

Geography, commercial, 387 

Geological distribution of gol 638 

Geology: atmospheric, 880; E. L. G.” 
and, 119, 229, 254; in relation to plant 
life, 142; progress of, 114, 141, 167, 192 

Geometrical: 443, 648, 649, 671; approxi- 
mation, 359; drawing, 21; question, 79, 
103 


Geometry: 548, 570, 622. 646, 670; Dr. 
Carpenter and, 664; geometry. oſ gl: 
355, pure, 306 

Geo mytnolony, 4% F. BAS.” and, 146 

Georgetown, Demerara, 19 

Geraniums and fuchainae, 415, 467 

Germ theory, the, 350 

German: concertina, 498; North Pole 
expedition, 111 

Giant planet, a, 244, 283, 384, 406, 431, 482, 
508, 542, 595, 614, 640 

Gig apron, indiarubber, 382! 

Gilding: 168; on glass, 74; strips of wood, 
146, 233 ; thin steel, 19 

Ginger: adulterations of, 525; beer, 618; 
acrated, 671 

Glass: action of sunlight on, 613; biow- 
ing. 364, 387; cutting cylindrical, 623, 
647; etching on, 287; fastening vul- 
canite cells to, 21; gilding on, 74; 
granite, 948; lettering on, 248; letters, 
cement for fixing, 181, 183; ornamental 
designs on, 248: polishing edges of, 516; 
refractive index of, 105; sun-sereeny, 
273; water, 207 

Glazing: brick and tile, 572; conserva- 
tories, 147 ; improved method of, 3%, 98, 


124 
Gleanings, British Association, 604 677 
Globe: ie the interior a vacuum 636, 633, 
647 ; size and speed rate of, 49 
Glorious metric system, 12 
Glove cleaning, 286 


1 spotted kid, 20 548; oting- proof, 


Glowworms, 517 

Glue: liquid, 51; anotber, 489 

Glues, 597 

Glycerine, lime-juice and, 157, 181, NI. 
309 


Glycogon, formation of in liver, 273 

Gnata, 622 

Goitre, geological distribution of, 638 

Golail or Indian pellet bow, 254, 386, 438 

Gold: Tgi to fabrics, 158, 238; lear, 
laying, 168 ; making malleable, 2:1. 
polishing on stone, 156; quartz, 301. 
388 


Gold-heating, 262 

Goldfish, 156 

Goods traffic, separate railways for, 517. 

Gooseberries, preserving, 496 

Gosse's Omphalos, 255, 274 

Government: and amateur solenos, 27:3 
334; schools, 670; scientific expedition. 
8 


Governor: Allen's patent, 373; Sra» 
monde’, 33; Trotman's hydraulic, 58L 

Grafting, budding or, 491 

Grailing, spiral, 34, 04 

Grain: protector, anti-mildew, 273; storing 


439 

Granite: glass, 248: polishing, 19, 74 

Granulated gold, 222 

Grape culture, 547 

Grapes: cultivation of undor glass, 
packing, 598, 623 

Graphite batterien, 667 

Graphotype; engraving by, F, 442 

Gravel for aquarium, 623 N 
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Gravitation: 48, 78, 116; and repulsion, 
197, T. A.” and, 167, 250: terrestrial, 
17, 18, 36, 74, 97, 119, 144, 172 201, 205, 
228 


Gravity, action of, 616 

Gravity, force of at and near surface of 
earth, 514 

Grease: in billiard cloths, 368; on leather 
bands, 645 


Greasy strapping, 517 
Greek upsilon, 21, 75, 128, 188 
Green: ai, 208, 233, 259 ; peas, pre- 


Greenheart timber, 312, 339 

Greenhouse: “English Mechanic," 620; 
flues, 562; hints on the construction of, 
538, 592, 620 

Greenhouses : warming, 206, 339, 592, 644 ; 
with gas, 387, 441 N 

Grinding turning tools, 332 

Grip chuck, 287, 338 

Grove's cell, 623 

Growth of corals, 676 

Guano, what is it? 5 

Gulf stream : 537, 558; and map roles 
pons 662; map, Mr. Prootor a, 566, 

Gum, artificial, 200 

Gums, 182 

Gun: another disabled, 676; barrel, won- 
derful, 38, 656; barrels, blacking, 179; 
communicating rotary motion to ball 
fired from smooth-bore, 123, 148, 171, 
196, 227, 281, 263, 283 

Gun-cotton engine, 199, 333 

Gunpowder, making, 29 

Guna: greatly elongated 8 for 


Aei 565; on tho rifing of great, 
ae ‘lines, 183; speeding pulleys for, 416, 


Guteapercha, a new, 14 

Gyro pigeon, 222 

oer: 563, 616; properties of the, 
2, 64: 


Gyroscopes, spinning tops and, 326, 853, 
381, 412, 460, 484, 486, 609, 549, 642 
Gyroscopic mysterica, 664 


HAD rizart, 107 
Hair: 392, 417, 443, 467, 517; auburn, 628; 
dye, 287, a 506; false, 104; turn- 
w 


621, 667 

209, 234, 259, 284, 337 

Hammer, tilt, 128, 179, 281 

Hama, spoiled, 681 

Hand pad, 649 

Hand-railing, 671 

Hande for sash tools, 105 

Hands, using book wishout, 19 74, 127, 
224, 253, 280 ye 

Harbour scheme for Calais, 231 

Hard: water, 365, 389, 414; woods, 
mortices in, 74, 206 

1 155 poe 281; lead or zino 

„ : spiral s 496, 510; steel 

Shea 617; teeth Bd 

Haricots verta en salade, 107 

ae back, 508 
armonſcon: metallie, 79, 103, 164, 2 
258; pianoa, 125 eens 

“ Harmonious Blacksmith's”: fanny first 
fiddle, 274, 802; to, 159 

Harmonium : 105, 154, 434; holes in valve- 


board of, 545; keys, 672; pedal, 282, 


310; reeda, 324; stopa, 311 
Harmoniwms, ta on defecta in, 369 
Harp: 454, 400. 464, 489, 610, 566, 626, 668 ; 

improved Zolian, 540 
Harvest moon, 536 
Hat, brown, 180 
Hata, felt, 340, 364 
Hay asth 571, 622, 646, 670 
Hayti, island of, 671, 622 
Head: colds in, 236, 261, 285; confusion 

in the, 340, 388 
Healing wounds, simple method of, 302 
Health, labour and, 393 
Healthiest sites for dwelling-hounes, §1 
Healthy and comfortable houses, 577 
Heart disease, increase of, 33 
Heat: action of on primitive forms of life, 

33; bumpa, 599; equivalent, new mode 

oi converting mechanical force into ita, 

280 ; generated by me 352 ; 

mechanical een of, British As- 

sociation and the, 664; of brick-kilna, 

75; of Mars, 430 
Heating: ap 

iron, 258; 


mountains, 21 
Hen, number of eggs from a, 676 
Hens’ egga, 417 


Herbari drying plants 
Herbs, 389 3 et 


Herodotus, Aristarchus and, 406 


Herschel: no decimalist, 96; Sir J., on the 
metric system, 36 


Hides, oarbolic acid for preserving, 348 
e firebox boiler, 417, 467, 


Hius, turret-ahaped, 19 

Himmer's galvanic battery, 118 175 

Hints: on colouring photographs, 278; on 
metricalism, 37; on painting, 86, 168, 
248; on the construction of greenhouses, 
p38, 592, 620; on uslog blasting powder, 

Historica! notes on poisoning, 458, 504 

History: of England, 102; of the piano- 
forte, brief contribution to the early, 


Hives, cheap super for cottage, 488, 540 

Hoist, light ahifting, 672, 622 

Holiday, entomologist’s, 187 

Hollis observing seat, 146. 295 

Holly: walking-sticka, 47; wood, 19, 261, 
7 


38 
Holtz's induction machine, 48, 00, 398, 


646 

Honey, chloroforming bees to remove, 
281, 284 

Honeydew, prodaction of, 114, 178 

Hoofs, horses, 625 

Hops and slops, 484 

Horizontal engine, 45 

Horn, 621 

Horna, polishing ballocks’, 207, 258 

Horsehair, 235 

Horse-power 332? ; nominal, 188, 195 

Horses hoofs, 625 

Horticultural jottings, 148 

Hot: air, heating by, 513, 619; climates, 
cool alr in, 225, 261, 285, 337; peas, 313, 
339 ; soldering iron, 312; water heating 
apparatus, 632; water tanks, zinc for, 
547 


Hothouse boiler, 864, 388, 467 

House: disinfecting, 21, 76; drains, 490; 
fiy, 572, 646; heating, 261; painting, 
494, 621; plants, a plea for, 42; wooden, 
at North Tawton, 568 

Household electricity, 148 

Houses: Canadian, 357; healthy and com- 
fortable, 577; timber, 389, 441, 568 

How we see distant objects, 16, 94, 120, 
227, 278 

Howe sewing-machine, 329 

Human relics, 236, 285 

Humea elegana, 337, 387 

Hundredweight, theory of, Philo's," 94 

Hyacinth bulbs, 443, 469 

Hydraulic: 443, 492, 518, 569, 645; explo- 
sions, 598; governor, Trotman's, 581; 


machine for blowing organs, 648; press, 


286, 310; rama, 207 
Hyori equations for forming, 


Hydroflnoric acid, manufacture of, 430 
Hydrogen: flame, 365, 391, 441: certain 
5 associated with, 247; lamp, 


Hydrcphobia, 540 
Hygrometer: 573 696: motive power, 862 
Hypochlorites, production of, 296 


ICE: 600; and water, temperature of, 
209; creams, 624, 647, 670 

Iceland spar, 569 

Ice-making, 441 

Igniting poin: of explosives, 481, 566 

Illuminated sign, 47 

eee bronze, 362, 493, 518; marbles, 


Immersed substances, friction of, 613 
Improvements: in omnibuses, 616; in 
pholaers 882 


phy. 
Incidence, angle of reflection and, 17, 100, 
152, 204, 231, 283, 307, 440 
Inos bustin le, rendering wood, 207, 288, 


Income-tax, 157 

Increase of heart disease, 38 

Incrustation : boiler, 481, 498, 645; tannate 
of soda in boiler, 439 

l 101, 153, 229, 281, 355, 404, 
4 


Indian method of boiling rice, 107 

Indlarnbber : boring and cutting, 676; 
bottle, leaking, 671; gig apron, 382, 
overcoat, 130, 155; stretched, 308 

Indioator, level and angie, 61 

Indigestion, 619 

Indigo, recovering. 470 

Indigotine, pare, 480 

Induetion: coil, 339, 364, 488; machine, 
Holtz's, 48 

Industrial: classes in Brazil, 88; uses of 
magnesia, 32 

Inflammable oils, 445 

Influence: of cold on vegetable grains, 94, 
126, 147, 178; of light on plant and 
animal life, 577, 605, 669; of plauets on 
solar activity, 33 

Injury to vacuum tabes, 157 

Ink: 908; brown, 188; endorsing, 313; 
marking, 625; powders, 143; printers’ 
130, 154, 300 

Inks, coloured, 544 

Inland navigation, 252 

Inorganic chemistry, 520, 547 

Insanity in France, 51 

Inscriptions, rock, 44, 157, 182, 23g 

rite beds, lias, 45; metamorphosis, 


Insects: arrangement and preservation 
of, 265; cochineal, 61; in tables and 
chairs, 312, 362, 387 

Instinct, 397, 608 

Instrument for measuring light for pho» 
tography, 313 

Instruments: ancient musical, 894, 

568 ; strange and rare musical, 223, 257, 
274; tuning keyed, 618, 643; tuning 
musical, 567 

Integral and differential ealculus, 620, 
547, 670 

Interior of the earth a vacuum ? 688, 647, 
662, 671 

Internal resistance, 901, 859, 412, 566 

International Exhibition, this year's, 266 

Intonation, on, 667 

Inventions: American and Scotob, 119; 
exbibited, 670; of Stephenson, the 
allegod, 225 

Inventor, death of an, 166 

Iodine, extracting {rom seaweed, 209, 284, 
569 


Ireland: coal ta, 565, 646; raised beach 
in, 688; trip to, 339, 363 
Iris or rainbow, the, 573, 596 
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Iron: ancient wrought, 518; and steel, 
metallurgy of, 28, 54, 85, 110, 135, 163; 
as an electrotypeé, 54; barges, 111; cast- 
ings, 569,599; cementing in wood, 235; 
columns, breaking strain of, 78, 102; 
crystallined, 372; electro-deposition of, 
180 ; meteoric, 613; ores, removing 
phosphorus from, 220; painting bed- 
stead, 336, 440; phoaphorus in, 8; 1 
hardening, 231 ; purification of, 441; 
separating from brass, 127; sheet, pro- 
tecting from rust, 349; soldering, 75; 
stains in oak, 28, 47; tool, size of, 414, 
467 ; vat, rust in, 18, 100; vats leaking 
with one liquid and not with another, 
545 

Irradiation : 528; photographic, $77 

Is: light invisible? 280, 303; the moon 
spherical? 613 

Island of Hayti, 571, 622 

Tsochronism, watchmaking and, 17, 179 

mey edible mushrooms of, 510; fuel in, 
5 


* : carving decaying, 208; turning, 
4 


6 J. E P., to, 209 

“Jack of all Trades,” to, 263, 281, 310, 
513, 650 

Jacket, steam, the, 59 

Jacketed cylinder engine, 47 

Jamaica, 99 

Japan, 613 

Jewellery: cleaning, 340, 364, 516; solder- 
ing, 337 

Joints, expansion, in steam-pipes, 310 

Jottings, horticultural, 148 

Judging distances, 515 

Jupiter: 411, 664; eclipses of sun ns seen 
from, 176; something wrong with, 22:3; 
temperature of, 274 

Jupiter's satellites: 9, 40, 76, 116, 249. 377; 
and F. R. A. S, 62; something wrong 
with, 223 


KEROSENE, 418 

Key panto tuning, 540 

Keyed instrumenta, tuning, 618, 643 

Keys, harmonium, 672 

Kid, dressing, 155 

Kid gloves, spotted, 20 

Killing: beetles, 79, 102, 129, 180; roots 
of trees, 157, 182, 568 

Kind-chandron system of shaft-sinking, 7 

King- numbers, 65, 123, 173 

King's Cliffe, turners and turnery of, 402 

1 chairs, red stain and polish for, 

2 


Kite, electric, 364, 466 

Kites, 624, 647 

Knight's tour, 546 

Knitting and sewing machine, combined, 
269 


Knives, tempering, 258 
Knott, to Mr., 208 
Koumiss, 250 


LABORATORIES, photographie, 477 

Laboratory purification, 648, 671 

Labour and health, 393 

Lacquer: 646; black, 387; opticfan's, 208 

Lacquering brasswork, 43, 547 

Lakes, boiling, 42 

Lamp: for forcing-pan, 128; hydrogen, 
365 

Lampblack, 624 

Lamplighting by electricity, 7 

Lamps, paraffin-oil, 350 

Land: and sea, changes of level in, 620, 
663; surveying, 547 

Language: Portuguese, 441, 492 ; Spanish, 
673 

Lantern pinions, 21, 44, 101, 125, 205 

La pidary's wheel, 597 

Largest casting, 17 

Larve, 305 

Lathe: and its accessories, 72; chuck, 130; 
chuck, American, 28%; construction, 
619; four-in. centre. 48; head mandril, 
288; queries, 130, 235, 260, 285; sctting, 
48, 129, 154, 180, 670; tools, steel for, 
102; Whitworth, 204 

Laths, bending, 519 

Launch, steam, 17 


Law of vibration and attraction through- 


out the universe, 382 
Lead; in sulphuric acid, 392, 410; pipes, 
183 


Leaking indiarubber bottle, 671 

Leaky: tap, 311, 362; tubes, 389. 414 

Leather: bands, grease on, 645; black 
dye for, 599, 624, 670; flexible varnish 
for, 572; machine, 649; marking for 
ornamental stitching, 231; staining, 
545; waterproof, 133 

Leaves: machine to cut, 362; nature 
printed, 569, 595 

Leclanché cell, 288 

Left-hand screw, cutting a, 224 

Lega, artificial, 71, 75 

Lemon marmalade, 129, 180 

Lemonade syrup, 183, 207 

Length of sidereal day, 23, 45, 76 

Lens: Barlow, 223; fluid for photograpay, 
521; focus of, 300; photo., 206, 338 

Lenses: 120; focal length of, 338, 362; 
liquid, 377; silvering the surfaces of 
fleld, 204 

Leroy's non-conducting composition, 668 

Lessons on chemistry, 2, 29, 34, 111, 214, 
241, 306, 448, 578, 658 

Lettering backs of books, 102 

Level: and anglo indicator, 61; dompy, 
105; of raflway curve, 312 

Levels, elroular brass box, 78 

Levelling, 415 

Lever escspement, 649 
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Lias Insect heda, 45 

Libraries, 650, 673 

Libration, moon's. 661 i 

Liebreich, Dr., and Turner, 208 

Life: action of heat and various chemical 
agents on the primitive forma of, 33; de- 
velopment of protoplasmic and fangus, 
89; in darkness, 15, 68; influence of 
light on animal and plant, 577, 605; 
protoplasmic, 72 

Lifeboat, ENGLISH MECHANTC, 894, 461 

Life-cycle of a false wasp, 660 

Lifting water, 47, 77 

Light: 391, 416, 470, 498; and animal life, 
605, 669; for middle of room, 77; in- 
fluence of on plant life, 577; is it in- 
visible? 280, 303; measuring amount of, 
362; oxyhydric, 126, 588, 657; scienec, 
379; smoke and, 573, 638; undulstory 
theory of, 300; velocity of rays of, 23; 
wanted, moro, 496 

Lighthouses, 517 

Lightning, 147, 466, 568; and thunder, 
598, 650, 673; disastrous effects of, 254; 
from the earth, 56%, 620; spoed of, 364 ; 
thunderbolts and, 271 

Lightning-conductors: 14, 39, 69, 93, 120, 
568, 620; gas and water-pipes as, 6 

Lights, magnesium, 79 

Ligurian bees, 282, 611; English black v., 
66 


6 
Lime, chloride of, 386 
Lime-juice and glycerine, 167, 181, 281. 
309 


Lime or electric-light for magic lantern, 
365, 390 

Limita of resistance of telegraph wires, 
48, 93 

Line: dressing jack, 647; shaft, 108 

Lines, gnt, 183 

Link- motſon, 176 

Linseed, 48, 77 

Lint, 146, 181 

Liquid: explosivo, strongest, 19; glue, 51, 
489: lenses, 377; solid and, 389 

Liquids: contact of, 164; influence of elec- 
tricity on, 502 

Liquor, ammoniacal, 673 

Lithography, chromo, 570 

Liver, formation of glycogen in, 278 

Lock: cork, 352; needle, 441, 401. AIR 
568; nuts and washers, 454: Samels' 
patent standard, 196; secret spring or, 
416 

Locking-corks. Fleming's, 318 

Locomotive : performance of, 195 : the 
Fairlie, 41, 96, 151, 199; tubes, old, 310, 
888, 617 

Locomotives: 443; road, 133; washing 
out boilers of, 377 

Locast, remarkable, 209 

Logarithms: 78, 468; reductions hy 
Nautical Almanac method and by pro- 
portional, 508; Viacq's tables of, 249 

London: association of Foremen Engi- 
necra, 482; B. Sc. of, 441; blackbeetles, 
209, 260: Encyclopædia, 441; museums 
of, 475, 653, 680; urdnance map of, 31:1, 
339 

Long and short rifles, 157 

Longitude: 274; chronographic deter- 
mination of, 7; determining, 224: dis- 
covering at sea by the moon and fared 
stars, 119; geocentric, 48 101; of tho 
sun, mean, 2538; solar, 171 

Loreeg, national, 44 

Loudness of pianoforte trebles, practical 
methods of increasing the, 301 

Lowdon, Mr.. at sea, 171 

Lubricating oils, testing. 18, 100 

Lunar: atmosphere, 662 ; maps, 91 ; 
meteorology, 53, 120, 632, 640; motions 
638; objecta for observation, 40, 119 
253, 381. 436, 563, 662 

Lung diseases, how produced, 437 

Lyra, ring-nebula in, 614 

Lyre: 57 M., 638 


“WM RC B.” on vontilating, 196 

Machine: eserated breadmaking, 25: 
airated drinks making, 380, 64¢ 622, 
670; boot cleaning, 520, 647; bring 
and mortising, 216; cork cutting 909; 
Danks’ puddling, 110; drilling, 4 161. 
198; Holtz electrical, 90, 398 646; 
leather, 649; magneto-electric 303; 
monster magnetic, 49, 262; nyalding, 
Scott's patent, 156; mowing, 48, 571, 
622; punching, improved, 341 punch- 
ing and shearing, 23,261; sad paper- 
ing, 246; saw-sharponing ad gullet- 
ing, 127; tenoning, 476; to at leaves, 
$2; universal 1 ee 57 3; 
wheel-cutting, small. 131, 

Machinery: coal-cutting, 140,97; speed- 
ing, 183, 207, 233, 284 

We puddling, 83; mthematioal, 
520, 571, 622; wire-covemg, 268, 381, 
407, 433 

Mackenzie's torch lighten¢, 40 

Madeira, 18, 74 

Madnip and wood laurel, ds 

Magazine, Fronch, 391 

Magic and conjuring, 103 , 

Magic-lantern: effects, 413 japanning 
387; lime-light or electic light for 
965, 890; sheet, 44; sli, painting 
248 

Magnesia, 1 wars 32 

Magnesium: 674; lights, 

Magnet: action of an eleeric light, 772 

Magnetic: 70, 209, 260: ngine, Paine, 
306; machine, monster. 40, 262; n- 
ment. 339, 387, 414, 49 

Magnetine, or improvecskeussma, 59 

Magnetism: 229, 235, 99; atmosphec 
electricity and, 813 

Magneto-electric machne, 303 

Magnitudes, star, 116 
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Mahogany, polishing, 78 

Mail boats, 9 8 05 of, 598, 629 

Maine power, 543 

Mainsprings, adjusting. 209, 641 

Afnize, potash from, 278 

Malleable: castings, small, 470, 570; 
making gold, 231 i 

Mamertus and French volcanoes, 279 

Man: antiquity of, 514; primitive condi- 
tion of, 666; the fossil,“ 478, 638 

Management: and construction of boflers, 
33 of bees, 92, 168, 224, 335, 494, 690, 


Mance's method of measuring internal 
resistance of cell, 276, 301 
one neuer Steam Users' Association, 


Mandril, lathe head, 288 

Manganese battery, 496 

Mangle, 390 

Manifestations, more “ psychic,” 58, 178 

Manipulation of concrete, the proper, 666 

Manufacture: of blacklead, 569; of tex- 
tile fabrics at Pompeii, 506 

Manufactures, and scientific research, 
British, 345 

Manure, bones aa, 306 

Mnnures: agricultural 
values, 130, 155; artificial, 209, 381, 438, 
465, 512 j 

Manuscript, restoring charred, 88 

Map: Mr. Proctor's Qulf-etream, 566, 
588, 662; projections, 669 

Maple veneers, 648 

Maps: lunar, 91; star, 9; weather, 450; 
pasting cloth to, 572 


Marble: busts, 102; flexible, 211: Inlaid 
table, design for, 678 ; mantelpiece, re- 


storing colour to, 235; paper, transfer- 

ring to book edges, 416 l 
Marbled edges, varnish for, 573 
Marbles, imitation, 100 


Marine: aquarium, 589, 644; engineer, 153 


Marking-ink, 625 
Markings, planetary, 377 


Marma lade: lemon, 129, 180; orange, 107 


Mars, heat of, 430 
Marseilles soap, 79 


Marsh mallow for hardening plaster of 


Paris, 281 
Martini rifie, 650 
Mastery system, the, 11 
Matchea, nt & May's, 387, 466 
Material: for bricka, 372; for roads, 45 


Mathematical: 152, 307, 548, 671; column, 
our, 645, 669; machines and tables, 520, 


571, 622; problems, 566 
Matter and force, 586 
May, ants in Isle of, 359 
Measurement of waves, 606 


Measuring temperatures by electricity, 


5338, 658 
Meat: AustraHan, 38, 62, 126, 178; extract, 
ri 683; fluid, 399; preserved, 79, 


Mechanica]: equivalent of heat, the 
British Association and, 664; force, new 


mode of converting into its heat equi- 


valent, 280 
Mechanica, practical, 469, 518 
Mechaniam, 375, 401, 423, 455, 479, 607, 
Medical: 131 187: coll, 59 
: 157; 7, 671; 
discovery, Whitlaw’s, 45 ses 
Medicinal use of carbolic acid, 507 
Medicine, positive philosophy and, 139 
Meerschaum: 301; pipes, 156, 206, 381, 
284: pipes, silver tubds for, 102 
Memoirs of R. A. 8, 480 
Memory, improving, 208 
Mercurial vapour, 40, 119 
1 545; dirty, 470, 493; purifying, 
Meridian, finding the, 430, 442 
Metal; casting in air-tight mould, 124; 
leaf printing on silk and cotton, 672; 
mines regulation bill, 68 
Metallic: harmonicon, 79, 103, 154, 200, 
258; stain for wood, 498 
Metallurgy of iron and steel, 28, 54, 85, 
135, 163 
Metals: coating ox 61; of New 
South Wales, 589; photo. engraving on, 
217; railway, 697; tests for, 18; weight 
of per foot. 44; working in, 280 
Metamorphosis, insect, 650 
Meteor: 408; an erratic, 191 
Meteoric iron, 613 
Meteorites: 137 
Meteorological: conferenee, 36 ; office, and 
atmospheric waves, 37 
Meteorology: lunar, 53, 120, 632, 640; 
progress of, 320 
Meteors: August, 549, 614, 640, 662; 
egy K., 79, 877; heat gencrated 
Method: of making a left screw with a 
right screw plate, 172; of obtaining 
stearic and palmitic acids, new, 608 
Metric system : 69, 117, 118; glorious, 12: 
in Austria, 179; Sir J. Herschel on, 36 
the pound and the, 144 
Metricalism, some hints on, 87 
Metropolitan crater of tho moon, 91 
Miee ea peas, 390, 441, 491 
Micrometer: double image, 7; eyepiece, 
yo universal, 543 
cTuscope, 263, 282, 310; as an fece 
430; castings, 854, 411, 487; chalk for, 
521; drawing from the, 506 
Microscopes, proposed universal stan- 
dard micrometer eyepiece, for, 843 
: deposit on bricks, 128: ob- 
fects, black varnish for, 440; objects, 
cabinets for, 907 
Microscopical: 208, 994; cabinets, #18; 
notes, 8, 88, 162, 340 
Mitter od prizes for amateur, 8 
ow: boat sails, 207; in old en- 
gravings, 127 i 
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218: and their 


Military examination, 262 

Milk: condensed, 633; correct weight of, 
393, 406 

Mill, tidal, 183 

Millers, to, 310, 362 

cea new safety-lamp for, 217, 275, 338, 


B 

Mines: draining water from, 410, 515; 
waste of coal in, 610 

Mira Ceti, 638 

Mirage, a lecture experiment on, 618 

Mirror: curve of, 672; for telescope, 
silvering, 388 ; 

Mistletoe berries, 42 

Mode of washing, new, 143 

Model: of church, 44, 179; steamboat, 
105, 208 ` 

Models, garden, 625 

Moisture: chemicals that absorb, 414; en 
tin surface, 624 

Moment, magnotic, 339, 387, 414, 491 

Momentum, 416 

Monkey 18 0 414 

Monolithic building, and Brannon‘s sys- 
tem of, 360, 408, 409, 461, 483, 542, 663 

Monochord with soundboard, and other 
musical string teating machines, 618 

Months, republican, 571, 640 

Moon: 156, 614, 661: axis of, 9, 40; full, 
673; harvest, 836; in pictures, &c., 
560; is it spherical? 513, 540, 566; 
Ubration of, 661; metropolitan crater 
of, 91; rising and setting of, 44, 74 

Moona, a few full, 638, 673 

Moonlight nights, telescopic work for, 73, 
291 


Moonrise, 638 

More light wanted, 496 

Morning sunset, a, 436, 465, 486 

Morse, Prof, 143 

Mortices in hard woods, 74, 128. 205 

Moth: in piano, 593; v. fur, 19, 44; wax 
547, 670 

Moths: 469, 498, 619; capturing, 182; 
preserving, 235, 260; setting-oat butter- 
flies and, 434, 589 

Motion, fork and wedge, 100; new me- 
thod of changing reciprocating into 
rotary, 484, 537, 593; of sailing boat, 
649, 671 

Motion, lunar, 638 

Motive power: compressed air aa, 28; 
for amateurs, 1065, 129, 154, 206, 255, 283, 
336; for hygrometers, 362 

Movement, vital, 638 

Moulding: brass, 645; composition for, 
208, 234; machine, Scott's patent, 156 

Mountains: finding height of, 638, 648, 
671; voloanic, 42 

Mounting small objects in balsam, 411 

Mounts, cutting, 45 

Mowing machine, 548, 571, 622 

Much experience in few words, 250 

Multiplication: concrete, 145, 199, 223, 
282; method of, 62 

Muscles and ears, sounds of, 485 

Musette and voix celeste stopa, 17 

Museums of London, 475, 553, 630 

Mushrooms edible, of Italy, 610 

Music: copying, 364; England in relation 
to, 427; examinations, Soclety of Arts’, 


404 

Musical: box, 44; boxes on soundboards, 
857; education, 539; instruments, 257; 
ancient, 324, 384, 568; instruments, 
errors in popular works professing to 
describe, 176; strange and rare, 228, 
274; . oa cote! 

Mus terations of, 5: 

ay bons ee 854, 433 

Mysteries, gyroscopic, 664 

Mythology, faith, sight and, 200 


NACASCOLO or divi-divi, 124 

Names: botanical, 418, 443; stellar and 
astronomical, 12 

Naphtha, turpentine and wood, 569 

National: losses, 494; observatories for 
the study of the physics of astronomy, 
317 ; observatories, insufficiency of, 143 

Natural: history subjecta, waterglass as 
a preservative of, 466; phenomena and 
productions of the polar regions, 164 

Nature: constitution of, 429, 457, 478; 
man as the interpreter of, 685; on an 
article in, 144; scientific interpretation 
of, 586; sketching from, 620, 547, 670, 
696, 622, 646, 670 

Nature-printed leaves, 560, 595 

Nature-prints by photography, 298 

Nautical Aimanae, the, 9, 116 

Naval architecture, 23 

Navigation: 313, 363; aérial, 618; inland, 
252 

Nebula, constitution and distribution of, 

7 


377 

Needle: lock, 441, 491, 516, 668; temper- 
ing, 673 

Negro, 353, 407, 438, 489, 460, 484 

Nephilim in Yorkshire, 483 

Nerve of a tooth, 165 

Nervous excitement, 650 

Nessler's ammonia test, 48, 78, 101 

Nevill's bread, 646 

New: South Wales, and its metals, 589; 
testament, textual revision of, 100; 
Zealand time again, 171; Zealand 
woal, 74 

News from Eos,“ 354 

Newspaper science, 434 

Nowion en reflectors, centreing the fist 
of, 150 

Nickel: electro-deposition of, 916; plat- 

7770 platinum and, 386; silver, 578 

628 67 

Night and day: telescope, 619, 846, 670: 
temperature, 79, 104 

Nightingale, 332, 442 

Nitrogen ia plants, 814, 850, 356 


Noah's comet, who Invented, 350 

Nomenclature: 66, 117, 225; chemical, 
632: new, 319; scientific, 92 

N horse-power, 188. 196 
orth London railway, 354 

North Pole, expeditions to, 194 

Noses of stairs, 180 

Notation, musical, 89 

Notes: astronomical, 27, 138, 265, 370, 
475, 605; chemical, 373. 430; microsco- 
pical, 8, 86, 162, 349; of communications 
to the Academy of Sciences, Paris, 424, 
506, 604, 655; of French science, 371, 
422; photographie, 144 

Novel: blowing apparatus, 325; method 
of sawing timber, 407; railway signal, 
430; telescope, 237 

Novelty in the building trade, 445 

Number of eggs from a hen, 676 

Numismatical, 157 

Nut, monkey, 415 


OAK : iron stains in, 23, 47 gone 
floors of. 78, 129; stains in, 
Oatcake-making, 537 
Object- glass: 339; balsamed, 853, 383. 
411, 437; purchase of, 638; radius of 
surface of. 22, 43, 100, 176, 204 225, 356, 
412, 437, 543, 545, 643 
Odject-glaases: 616, 667; cemented, 300, 
379; focal length and magnifying power 
of, 453 
Objecta: lunar, 40, 119, 881, 436, 563, 662 ; 
mounting small in balsam, 411 
Observation, self-deception in, 447 
Observatories: fnsufficiency of national, 
143; national, fur study of physics of 
astronomy, 317 
Observatory clock, cheap, 40, 124, 641 
Observing: astronomical society, 230; 
seat, Hollix, 225 
Occultations of Uranus, 40 
Oceanic circulation: 473, 499, 567, 588, 
603: and the Gulf Stream, 553; Oar- 
penter v. Mühry, 567, 588 
Octave coupler, 887 
Odoar of flowers, 676 
Oil: action of on waves, 598, 623; animal, 
refining, 155; bleaehing, 168: boiled, 
492; Dugong, 465; paint, flexible, 231 ; 
ppermiut, 673 
Oil-can, improved pattern, 299 
Oil-painting, cleaning, 183, 233, 269, 648, 573 
Oils : artificial, 443, 468: testing inflam- 
mable, 445; testing vegetable lubricat- 
ing, 18, 100 
Oil-stains, removing, 155 
Old wives’ science, 105, 129, 154, 180, 232 
Oleate of soda, 43 
Omnibuses, improvements in, 615 
“ Omphalos Gossen, 355, 374 
Onlons, 493, 621, 648 
Ontario, 621 
Opera-gless: 103; disregard of theory 
frequently shown in the constraction of 
the, 595, 643 
Opium, extracting from poppies, 678 
Optical : 61; power as affecting the per- 
ception of colours, 7 
Optician's lacquer, 208, 259 
Optica, 600 
Orange marmalade, 107 
Orange-coloured spectacles, 612 
Orbit of double star Castor, 377 
Orbits, cometary, 118 
Ordnance map of London, 318, 839 
Ores: analysis of, 18 
Ores, tests for, 17 
Organ: 74, 76, 155, 312, 365, 382, 387, $88, 
414, 417, 442, 646, 598 671; Alexandra 
Palace, 43 ; bellows, 338, 418; built, the, 
70, 541, 563, 615, 669; cleaning, 238; 
defective, 40; expression 4 la main on 
the, 414, 589; foedera, 16, 40; hydraulic 
machine for blowing, 648 ; new material 
for pipes of, 484, 618, 639; pallets, 78; 
pipes, 181, 417; pipes, voicing, 962; 
neamatic levers for, 328; 8 
rrel, 105; stops, 78; weighta of wind 


in, 44 

Organ-building : amateur, 302, 354, 489, 
546; new material in, 513, 539, 591 

Organic: concretions, artificial so-called, 
503; matter, removing from bath, 144 

Origin: of alphabets, 638; of 
beliefs, 586; of volcanic energy, 404 

Ornament, pretty parlour, 360 

Ornamental: designs on glass, M8: stitch- 
ing, marking leather for, 281; slide- 
rest, 665; turning, 69, 98, 124, 146, 196, 
255, 332, 567, 641, 647 

Ornameotation of silver-plate, 60 

Ornaments, transferring, 248 

Oscillating cylinder: doable, 108; revers- 
ing gear for, 309 

Osseine, gelatine, aud osmazone, 195 

Our coal supplies, 619 

Outside work, colouring for, 43 ' 

Oval: chuck, 206; turning, 493 

Oven, cracked, 206 

Ovens, bakers’, 180 

Overcoat, indiarubber, 130, 155 

Overgraining, 547 

Oxford framea, varnish for, 74 

Oxyhydric light, the, 126, 588, 657 

Ozone: 386; formation of, 133 


PACKFONG or Chinese white copper, 
572, 596, 646 

Packing: grapes, 898, 623 ; rings of piston, 
390, 414, 498 

Packmun's (Dr.) steam-engine, 354, 439 

Pad, hand, 649 

Paine's e, 308 

Paint: for portable engine boller, 864; 
refuse, 156, 181; removing old, 163; 
raged graphite, 428; smell of, 990, 


Patnters’ Company. prizes of. 185 

Painting: coaches, 88; effects of faults in 
vision on, 163: hints on, 88, 148 248; 
house, 494, 621; iron bedateads, 386, 
440; the spectrum, 273 

Paisley sha wis, scouring. 74 

Paleolithic age and primitive man, 333 

Palwontology, vegetable, 267 

Pallets of organ, 78 

Panama canal, the, 535 

Pansies, 415, 467 

Pantogreph, 311 

Paper: carbonic ink, 105; car-wheels, 222; 
clothes, 597; from wood, 373; utilising 
old, 624 

Paperhanging, 261 

Papermaking: reminiscences of, 379; 
wood pulp for, 409 

Papier-maché, 625 

Parallax, sun's mean, 436 

Parallelogram of fo 515, 586, 561, 641 

Parasites, bugs, lice, and, 285 

Parchment, dyeing, 130, 155 

Parlour ornament, pretty, 360 

Parrot, 79, 102, 129, 494 

Paste: 448, 469, 493; eels in, 23, 46; steel- 
hardening, 130 

Pasting cloth to maps, 579 

Patent: how to procure a, 890; laws, 
report of the committee on the, 244; 
righta, 338 

Pathology of the chignon, 645 

Patriarchal writing. 385 

Pattern-making, 155 

Patterns : tool for describing, 98; varnish 
(red) for, 416 

Pattern-lead cells, 349 

Pavement, tar, 468 517, 594 

Peach, curl in, 441 

Pear-wood, seasoning, 415, 517 

Pearls, 51 

Peas: hot, 313, 339: mice eating, 390, 441, 
491; preserving green, 496, 621 

Peat fuel in Canada, 187 

Pedal: harmonium, 262, 310; playing, 
339 

Pedals: for plano, 79; radiating, 43 

Pedestrian tour, 181, 282, 336, 360, 413, 
466, 490, 516 

Pendulum: 489; Veritas and the, 543 

Pena, quill, 495, 570, 598, 621 

Pepper, adulterations of, 526 

Peppermint, oll of, 673 

Perturmauce: of a locomotive, 195; of 
telescope, 357 

Permanent polish, 74 

Perpendicular shaft, turning, 21, 75, 153, 
258, 307 

Perpetual calendar, compendious, 308 

Perspective: 251, 853, 439. 465, 489, 509, 
536, 560, 594, 617, 664; Dr. Oarpenter 
and, 39, 119, 152, 175, 200, 251, 20, 353, 
439 

Perkpiration, excessive, 599, 646 

Phenomena: associated with hydrogen 
flame, certain, 247; solar, 151 

Phenomenon: curious, 62; of Argostoli, 
410, 436; remarkable electrical, 13, 68 

“Philo: and ventilation, 9; hundred- 
weight theory of, 94 

Phonometers, 619 

Phosphorescence of the sea, 116 

Phosphorus: essence of, 442; in iron, 8; 
removing from iron ores, 220 

Photo.-engraving on metals, 217 

Photographic: 130, 229, 339, 449, 573, 624; 
apparatus Dubroni's, 468 ; background, 
183 ; irradiation, 377; laboratories, 477; 
lena, 206, 312, 338; prints, fixing, 673, 

rving, 399; process, 312, new, 


Photography: 28, 46, 79, 104, 187, 207, 209, 
233, 235, 287, 288, 310, 311. 390, 495, 624, 
673 ; fluid Jens for, 521,571; for unint- 
tiated, 90, 191, 246; improvements in, 
ate nature-prints by, 298; submarine, 
54 


Photometer, new, 215 

Photos, colouring. 49, 79 

Phrenology, 21, 88, 75, 418, 442, 468, 492, 
545 

Physical geology, “ E. L. G.“ and, 229 

Physiology, chemical, 421 

Pi multiplication, Screw's, 97, 119 

Pianette, bell, 182, 226, 275, 338, 388 

Piano: 645; actions, Instructions far 
making, 149, 193; allinnee, 40, 333; 
construction, 16, 65, 95, 204. 250, 382, 
463, 518, 591; effect of increasing the 
superficies of soundboards of, 382: five 
octave, 882; how to improve the trebles 
of cottage, 431; in Canada, 438; iu- 
creasing the loudness of trebles in, 301; 
moth in, 598; pedals for, 79; quator, 
or tetrachord, 177, 225, 275; rewiring 
old, 647, 645; strings, improved scale 
for lengths of, 202, 223 

Pianoforte: actions, 149, 178; bracing 
and bellying, 335, 354; brief contribu- 
tion to early history of, 485; sound- 
boards of, 487; tuning-key, 540, 568, 
691 ; unsound, 645 

Pianofortes: primitive, alias dalcimers, 
with and without strings, 275, 518; 
tuning, 463, 486 

Pianos: covered strings in, where and 
how to commence using, 688; hermu- 
nicon, 125 

Piano-violin. the, 412 

Picture-framing, 572, 596, 629, 670 

Pictures: “argento," 58; moon in, 560 
transferring, 169 

Pie-heater, 670 

Pig-feeding, 449, 402 

Pigeon, gyro, 222 

Pigeons, vermin and, 105 

Pigment, new green, 3:!'- 
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Pizs: and pig-feeding, 20; rabbits, and 
shell-fish, 512 

Ploholes: in lead pipes, stopping, 160; 
spots and, 91 

Pinions, lantern, 20, 44, 101, 125, 205 

P.pe: a clean, 333; meerachaum, 284, 390 

Pipes: carbon or charcoal, 493; conden- 
antion of steam in, 410, 461, 513; lead, 
183; organ, 181; voicing, 262; propor- 
tions of, 35 

Pirates, are ants? 72, 121, 147, 457 

Piston, packing rings of, 390, 414, 493 

Pitch of roof, 130, 156, 181, 206 

Pitches of acrews, 262 

Pith, reducing to pulp, 569 

Pivots, 493 

Plaister, sticking, 19 

Plane surfaces: testing, 567; working, 
519, 546 

Planes, sash, 673 

Plunet; discovery of minor, 99. 143; 
giant, a, 244, 283, 384, 405, 431, 482, 508, 
542, 595, 614, 640; Vulcan, the, 274 

Planetary: and cometary orbits, 116; 
markings, 377 

Planets: axes of, 379, 406, 460, 482, 594; 
elongation of inferior and oppositions 
of superior, 638; temperature of, 390 

Plant: boxes, 625, 647 

Plant life, geology in relation to, 142 

Plants, nitrogen in, 314, 350. 356 

Plaster: casts, preserving, 59; of paris, 
105, 130, 180; of paris, marsh mallow 
for hardening, 281; ornaments, gelatino 
moulda for, 236 

Plates: chemically clean, 236, 263, 309; 
preserving, 206 

Plating: solution, defective, 44, 128; with 
nicke) and platinum, 325 

Platinic chloride, 76 

Platinum, catalytic action of spongy, 439 

pee: 198, 384, 411, 433, 485; the tloor of, 


Plea for house plants, 42 

Plums, 491, 517 

Pneumatic levers for organs, 328 

Poisoning: historical notos on, 458, 504 

Polar regiona, natural phenomena of, 164 

Polariscope, 365 

Pole-star, « Draconis as, 171 

Polish: furniture, 157; permanent, 74; 
white, 104 

Polishing : 88; bullocks’ horns, 207, 259; 
diamond, 387; edges of glass, 516; 
French, 75: granite, 19, 74; mahogany, 
75; oak floors, 78, 129; slate, 516 

Polyzoa, 87 

Pompeii, manufacture of textile fabrics 
at, 506 

Pony, worms in, 600, 624, 646 

Pour man’s provender, 453 

Pork diet, 231, 283, 307, 360, 413, 466 

Porous substances, determining specific 
gravity of, 306 

Portable dark tent, 365, 389 

Portuguese language, 441, 492 

Positive philosophy and medicine, 139 

Potage atamps: 235, 260; coment on, 649, 

71 

Postal authorities, suggestions for, 94 

Posta: Improved directing, 123; telegraph, 
206 


Potassium: cyanide of, 209, 234; new 
moathod of obtaining, 273 

Potash, red prussiato of, 443, 468 

Potato: culture, 66; disease, 653, 666; 
another remedy for, 593; stains, 671 

Potatoes: 310; caution about, 211; dis- 
eared, 621; preserving, 17 

Potterics, schools of art in the, 445 

Poultry, 572, 624, 647, 671 

‘Pouncing pattern on printing blocks, 621 

Pound, the, and the metric system, 144 

Powder: hinta on the employment of 
blasting, 395; water, 493 

Powders, ink, 183 

Power: 101, 127; Maine, 548; of boiler, 
287, 310; of engine, 548, 596: of high 
pressure engine, 14; of water-wheel, 
209, 285, 259, 284, 287, 309, 311; steam, 
259, 361, 645; to drive crown printing 
machine, 183; tidal, 257; water, 17, 
312, 363, 413, 442, 467 

Powerful galvanic battery, 490 

Power-loom weaving, 235 

Practical: man, tho so-called, 612; me- 
chanica, 469, 518 

Practice makes perfect, 143 

Precipitation of silver by copper, 613 

Prehistoric; races, 179; trees, 393 

Preparation: of carbon, 672; of chlorine, 
404; of telograph poles, 245 

Preservation: aud desiccation of wood, 
1; of insecta, 265; of wood, 189 

Preserve, vegetable marrow, 231 

Preservod: meat, 79, 633; peas (green) 
and gooseburries, 496 

Press: bovkbinder's, 598, 623, 646; for 
cutting paper, 442; hydraulic, 286, 310 

Pressure: builng under, 545; iu ateam- 
boilers, 91: of water, 79, 102; of wind, 


339; on cork of bottle, 183; under 
water, 17 
Pressures, atmospheric, 648, 671 
Preventing paper sticking to silk after 


being printed with metal leaf, 312 

Primitive: condition of man, 666; man, 
palwolithic age and, 333 

Printers’: ink, 130, 154; ink, coloured, 
260 ; ink, varnish for, 390; rollers, 520, 548 

Printing: in Canada, 568; machine, power 
to drive crown, 184; metal leaf on silk 
and cotton, 673; paper, absorbent qua- 
lity of, 104 

Prints: photographic, preserving, 399; 
transferring to wood, 128 

Prizes: for amateur microscopista, 8; for 
ort workmen, 195; of tho Paintors' 
Company, 185; of the Turners Com- 
pany, 581 


Problem: 155; of fifteen school-girls, 13 

Problems, mathematical, 366 

Proctor, Mr.: and Noah's comet, 351; on 
spinning ae and gyroscopes, 353 

Proctor's: “Essays on Astronomy,” 291, 
326 ; Gulf Stream Map, 566, 588 ; smaller 
Star Atlas, 662; Star Atlas, 500 

Production of honeydew, 114 

Professors. 468 

Progress: of geology, 114, 141, 167, 192; 
of meteorology, 320 

Projectiles for riled guns, greatly elon- 
gated, 515, 561 

Projections, map, 662 

Pronunciation: 274; Spanish, 443, 470, 
518, 545, 621. 645 

Proofs of the deluge, 175, 255, 304 

Propeller, Allingham's, 39, 62, 92, 148, 173 

Properties: of cast iron, 534; of tho gyro- 
scope, 582, 642 

Proportions of pipes, 35 

Protection for steam-boiler, 672, 596 

Protoplasmic life, 72 

Provender, poor man's, 453 

Provision for child, 495 

Paychic: force, 33; force people, what 
han become of the, 69; manifestations, 
175; more, 58 

Puddings, fruit, 465 

Puddling: Dormoy’s revolving rabble for, 
213; fishponds, 672; furnaces, revolv- 
ing, 174, 229, 280, 305; machines, 83, 110 

Pulleys, unequal sizes of cone, 468, 492 

Pulp, dyeing for sugar paper, 443 

Pulse-beata, variation of, 613 

Pump: air-vessel for, 519; centrifugal, 
470, 518, 669, 621; colliery, 517; port- 
able force, 516; wooden, 105, 130, 155 

Pumps of portable engine, 23, 45, 76 

Punches, machine, 390 

Punching: and shearing machine, 22; 
holes in sheet brass, 650; machiuo, im- 
proved, 321; machines, 261 

Punt, fowling, 46 

Pure : of object-glasa, 638; of a re- 
flector, 379; of a spectroscope, 273 

Pure geometry of 113: 355, 306 

Purification: laboratory, 648, 671; of gas, 
404; of iron, 441 

Purifying mercury, 469 

Putrefaction: after death, 121; preven- 
tion of, 89 

Putty powder, preparation of, 98 

Pyro-plating, 557 

Pyrethrum parthenium, 364, 388 

Pythagoras s theorem: 257 ; new proof of, 
203, 282 


QUALITATIVE analysis, 207 

Quarry, bringing slate to surface of, 671 

Quories, unanswered, 176 

Question: alcohol, 171, 198, 225, 266, 278; 
arithmetical, 130; examination, 31, 76; 
geometrical, 79, 103; in trigonometry, 
413; mathematical, 132; of sight, 20, 
44. 75, 103, 128, 153, 205, 231, 283, 338; 
slide valve (Cameron's pump), 287, 310; 
trigonometrical, 260, 309, 316 

Quill pens, 495, 570, 598, 621 

Quinine: 288, 310; action of, on white 
corpuscles of blood, 8 

Quoits, game of, H1 


RABBIT: breeding, 17; disense, 236 
Rabbits: food fur, 43; pigs, aud shellfish, 


512 
Rabble for puddling, Dormoy's revolving, 
213 


Races: prehistoric, 179; training for 
bicycle, 625 

Radius: and weight of flywheel, 45; of 
sector, 313, 383; of surface of object- 
glass, 22, 43, 100, 176, 204, 228, 855, 412, 
437, 543, 545, 643 

Railway: carriages, door-handles of, 150, 
225; carriages, heating, 87, 542, 620, 
666; curve, level of, 312; first, 416; 
metals, 597; signal, novel, 430; sub- 
marine, 377; tarpaulins for, in tropics, 
154 

Railways: or no railways, the battle of 
the gaugos continued, 654; separate for 
goods traffic, 541 

Rain, alr and, 239, 318 

Rainbow, iris or, 573, 596 

Rain-full. forests and, 338, 363, 637 

Rain-water tanks, 233 

Raised beach in Ireland, 638 

Raising water by tidal power, 198 

Rams, hydraulic, 207 

Raphael's cartoons, 289 

Rate, clock, 638 

Rats, 183, 208, 233 

Reason wanted, 152, 204, 283 

Recession, æ Draconis and, 379 

Recovering indigo, 470 

Recurrent vision, 190, 282, 332, 412 

Reducing-valve, self-acting, 399 

Reduction: in the size of musical instru- 
ments, 667; of declination, 490 

Reductions by Nautical Almanac method, 
and by proportional logarithms, 508 

Reeds, harmonium, 824 

Refining anima) oil, 155 

Reflection, 488, 514 

Retiections, secondary, 273 

Reflector: purchase of, 379; tests for 4 In., 
116; violin, Fiddler's,“ 465 

Reficctors: Newtonian, centreing flat of, 
150; astronomical, 637 

Refraction: curious case of double, 251 ; 
star altitudes and, 508 

Refractivo index of glass, 105 

Refractor: alt-azimuth stand for, 614; 
tests for s 3fin,, 430 

Refrigerator, dynamic, 423 

Refuse paint, 156, 181 

Regelation, 314 
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Regulator, water, 466 

Rein, the bearing. 384, 430, 462, 484, 514 

Relics, human, 285 

Relief for catarrh, 280 

Remedy for potato disease, another, 593 

Reminiscences of paper-making, 377 

Removal of tho standards, 107, 123 

Repairing: concertina, 128; the watch, 
421, 448, 489, 503, 529, 537, 564, 530, 657 

Replies, &c., from Sigma, 618 

Report of the commission on scientific 
education, 343 

Reptiles, stuffing, 699 

Republican months, 571, 646 

Repulsion: gravitation and, 197; T. A.“ 
and, 228 

Re-‘scaping old verge wheel, 180 

Resistance of voltaic cell: Mance's method 
of measuring internal, 276, 201; finding 
internal, 412, 490 

Respirators, 156 

Rest, the Washington spherical, 644 

Retrievers, 127, 179 

ee gear for oscillating cylindera, 


Reviews of Books :— 
eee Rain, by R. Angus Smith, 239, 
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British Rainfall, by J. G. Bymons, 426 

Catalogue of Model Steam-ongines and 
Castings, 270 

Cause of Consumption, by Dr. MacCor- 
mac, 371 

E Physiology,by Dr.Thudichum, 
42 

Conversations on Natural Philosophy, 
by Mrs. Marcet, 426 

Deviation of the Compass in Iron Shipa, 
by W. H. Rosser, 4 

Healthy and Comfortable Hsuses, by 
Dr. Drysdale and Dr. Hayward, 577 

Pp onary of Chemistry, by H. Watts, 


Electrical Tables and Formule, by L. 
Clark and R. Sabine, 270 

Elementary Treatise on Curve Tracing, 
by Percival Frost, 57 

erry de on Astronomy, by R. A. Proctor, 


Elements of Chemlstry, by W. A. 
Miller, 270 

Fallacies of Darwinism, by Dr. Bree, 
527 

Geological Survey of Ohio, by J. 8. 
Newberry, 270 

Geometrical Conic Sections, by J. 
Stuart Jackson, 270 

Handbook of Ohemical Technology, by 
R. Wagner, 579 

Healthy Housea, by W. Eansio, 426 

Iron as a Material of Construction, 426 

Michael Faraday, by J. H. Gladstone, 
452 

Miscellaneous, 57, 270, 427, 580 

Natural Philosophy for General 
Readers and Young Persons, by E. 
Atkinson, 270 

Nautical Surveying, Introduction to, by 
J. K. Laughton, 579 

Noxious, Beneficial, and other Insects 
of the State of Missouri, by C. V. 
Riley, 579 . 

Observations of Cometa from B.O. 611, 
to A.D. 1640, by John Williams, 4 

Perspective, by Lieut. W. H. Collins, 
527 

Pocket-book of Mechanics and En 

_ gineering, by J. W. Nystrom, 270 

Pocket Dictionary of Technica! Terms 
used in Arts and Manufactures, 427 

Practical Plane Geometry, by J. F. 
Heather, 426 

Railways or no Railways, by B. F. 

Fairlie, 654 

Scales for the Ready Comparison of 
British and Metric Weights and 
Moasurea, by A. L. Newdigate, 56 

Science and Commerce, by P. L. Sim- 
monds, 580 

Science Primera, Chemistry by Prof. 
Roscoe, Physics by Prof. Balfour 
Stewart, 56 

Solid Geometry and Conic Sections, by 
J. M. Wilson, 270 

Spon’s N of Engineering, 56 

Sun, the, Ruler, Fire Light and Life of 
the Planetary System, by R. A. 
Proctor, 270 

Treatise on the Theory of Friction, by 
J. H. Jellett, 56 

Treatise on the Metallurgy of Iron, by 
H. Baverman, 270 


Revision of New Testament, textual, 100 

Reviving black cloth coat, 155, 232 

lNevolving: brushes, 465; furnaces, 15], 
229, 280, 305 

Rewards of science, 60 

Rewiring old piano, 547, 645 

Rheumutism, kerosene as a cure for, 241 

Rhumkorfs coil, 79 

Rice: boiled, 336; curry and, 183 

Rifle: targets, 619; Martini, 650 

Rifles, long and short, 187 

Rifling of great guns, 331, 385 

Rigging model yacht, 156 

Right ascension, 490 

Ring-nebula in Lyra, 614 

Rising and setting of moon, 44, 74 

Riveta, tool for puuching out from watch- 
chains, 412 

Road: crusher, Inexpensive steam, 513; 
locomotives, 133; material, 43 

Roasting jacks, 660 

Robin Hood sewing-machine, 355, 461 

Rock: drill, new, 583; insciptiona, 44, 157, 
182, 233 

Rockets, double, 415, 517 

Rods, wood, 22, 45, 76, 101, 205 
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Roller, self-acting blind, 295 

Rollers: of wringing machines, 23, 47; 
printers’, 520, 546 

Rolling of ships, 613 

Roof, pitch of, 180, 156, 181 

Room. light for middle of, 77 

Rooms, ventilating, 19 

Root, vine, 443 

Roots: dandelion, 288, 312, 333, 340, 388 ; 
hyacinth, 469; of trees, killing, 563 

Rope, rendering new flexible, 416 

Roscoe's hatful of comet, 331 

Roses, 391, 415, 441, 492 

Roae-trees, 18, 21, 100 

Rotary : engine, 462,514; motion, chang- 
Ing reciprocating into, 484, 537, 593 

Rotating : shot, 148, 171, 198, 227, 253, 282 ; 
valve for steam-engine, 320 

Rotation rate of globe, 649 

Rotten silk, 519 

Rouge, 494 

Rough skin, 573 

Round shoulders and curved spines, 514 

Roundabout theory, 638 

Rowing, 674 

Royal: Astronomical Society, memoira 
of, 430; Society, soirée of, 185 

Rubber: graphite paint, 425: stretching 
vulcanised, 470; tirea, 130, 155 

Rust: in brewing water, 363; in iron vat, 
18, 100; preventing, 105, 130, 165; pro- 
tecting sheet-iron from, 349 

Busty iron castings, 599 


APETY-LAMP for miners, new, 
116, 217, 275, 833, 658 

Safety-valve, weight on, 105, 129, 154 

Sahara, desert of, 182 

Sailing boat, motion of, 649, 671 

Sails, mildew in boat, 207 

Salads, fresh vegetables and sweet, 268 

Salmon spawn tor bait, 79, 104, 129 

Salt damp in walls, 78, 180, 258 

Salts produced from kelp, separating, 20 

Ramels’ patent standard lock, 195 

San Francisco, emigration to, 312 

Sand: building on, 519; for casting, 102. 
180 


Sand-papering machine, 246 

Sash planes, 673 

Sash fastener, new, 537 

Sashes, fastening loose window, 152 

Sash-tool handles, 105 

Satellites: J i Sie A, 40, 76, 116; of 
Jupiter and Saturn, 249 

Saturn, semi-diamoter of, 116 

Save us from decimalism! . 67 

Saw, circular, driving, 259, 442, 467 

Saw-bench, water power to work, 103 

Sawdust, brandy from, 439 

Saw-sharpening machine, 129 

Sawing timber, novel method of, 407 

Sawn: brazing fine, 469; improved spindle 
for circular, 13; spindle for circular, 
93, 259 

Saxony, education in, 99 

Scale: 468; in boilern, removing, 346 

Scales, darkening graduations of, 625, 647 

Scarecrow, 443, 469 

Scaring foxes, 21 

Scarlet: cloth, cleaning, 131; dye for wool 
and silk, 430; runners, 104, 154, 339, 
364, 388; fixing bloom of, 599, 646; 
tunic, stained, 547, 596 

Scent from violets, &c., 129 

Scholarships, Whitworth, 543 

School: bluecoat, 625; government, 670 

Schools of art in the potteries, 445 

Science: and education, 356; American, 
276; and art department, 515; depart- 
ment and scientific education, 266 ; ex- 
aminations, 319; Government and 
amateur, 253, 334, 437 ; in Birmingham, 
613; in search of coals, 557; light, 379 ; 
newspaper, 434; notes of French, 371. 
422; old wives’, 105, 129, 164, 180, 232; 
rewards of, 60; studyof natural. 99 

Sciences, notes of communications to 


the Paris Academy of, 424, 506, 604, 655 


Scientific Societies :— 
Bristol Naturalista. 8 
Chemical, 300, 378, 404 
Engineers’, 429 
Hackney, 60 
Institution of Civil] Engineers, 7, 249 
Iron and Steel Institute, 35 
Meteorological, 35, 379 
Royal, 221, 404 
Royal Astronomical, 7, 148, M9, 377 


Scientitic: are conventional terms, 234: 
education, 67, 266; education, report of 
the commission on, 343; expedition, gv- 
vernment, 8; nomenclature, 92: ro- 
rearch, British manufactures and. H3 ; 
terma, dictionary of, 624, 647; thought, 
aims and instruments of, 634 

Scorpli, new double star 11, 462 

Scorpionis, alpha, 485 

Scraper, sharponing steel, 45 

Screen, corn, 310 

Screw: cutting, 100, 104, 127, 589, 644: ° 
cutting left hand, 224; cutting left with 
right screw-plate, 172, 

Screws: 650; brass, 416, 467; improved for 
woodwork, 877; pitches of, 2 

Scrull-saw, improved, 347 

Scrolls, 248 

Scrubber for gasworks, 235 

Sea: barometers at, 885; mouse, 416; 
Mr. Lowdon at, 171; phosphorescence 
of, 116; serpenta, 550; sickness, 55, 323, 
625, 647; story of the, 489; wave motion 
of, 189; wavea, height of, 171, 183 

Seals, engine-turned, 625 

Sealakin, 44 

Searcher after truth: 380; Sigma 2s a, 
352 
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Seas, inland, temperature and physical 
55 of, Toi 418, 517 
asoning pear-w 
Soat: Hollia observing, 146; sliding, for 
racing boats, 872 
Sea-water at home, 336 
Seaweed, extracting iodine from ashes of, 
209, 234, 569 
Seaweeds, 572, 646 
Secondary : batteries, 189; reflections, 973 
Secret spring or lock, 416 
Sector, radius of, 313, 339, 368 
Seedbox, 19 
Seeds: 469; dispersion of by winds, 540; 
how to obtain double flowers from, 281; 
influence of cold on, 94, 136, 147; un- 
ripe, 104, 178 i 
Seleuograpbical, 172, 277, 540 
Selenography, 356, 384 
Self-deception in observation, 447 
Semi-barbarous Hebrews, 352 
Seml-dlurnal ares, 9 
1 Pamer ae 4 
eparating lensos, 
Serpents, venomous, 198, 340 
Setting: lathe, 48, 129, 154, 180, 670; 
motha, 589 
Seven-keyed tuning-fork, 569 
Sewage: cement from, M1; question, 
our food supply and the, 397 
Sewer gas, 41 
80 -machire, 103, 410, 417, 465; com- 
bined knitting and, 269; defective, 135, 
516; difficulty, 311, 338; extras, 258; 
Howe, 329; Bobin Hood, 355, 461; 
Singer new family, 172; Weir's, 640 
Shaft: kind-chaudron system of sinking, 
7; line, 103; turning perpendicular, 21, 
75, 183. 258, 307 
Shafts: hardening steel, 517 ; strength of, 
442, 467; velocity of wheels and, 179 
Sheepskins, cleaning white, 208 
Shellfish, rabbits and, 512 
Shifting hoist, light, 672, 622 
Shilling, suspended, 365, 390, 414, 439, 517 
Shipbuilding, woods used 400 
Ships: rolling of, 613; suggestions for 
making half worn-out iron seaworthy, 58 
Shoe, thick-soled, 287, 338 
Shoemaking, boot and, 309, 335, 385, 573, 
623, 672 
Shorthand, 234 
Shortness of breath, 23 
Shot, rotating, 148, 171, 198, 227, 253, 282 
Show stand, 547 
Shower of ntones, 51 
Sidoreal: clock, 171; day, length of, 23, 76 
Sight: 236, 261; a question of, 20, 44, 75, 
101, 128, 153, 205, 231, 283, 336; dog 
with weak, 312 
“Sigma” as a “searcher after truth,” 352 
Sign, illuminated, 47 
Signala, distant on Midland, 541, 621, 667 
Silician steel, 140 
Silk: cleaning piain blue, 387, 440, 491; 
printing metal leaf on, 672; rotten, 519; 
solvents, 597; spontaneous combustion 
of, 482; working, 547 
Silkworm: disease, 157, 182; eggs, regu- 
lating the hatching of, 586 
Silver; and gilt articles, 595; bath, 21, 
105, 130; chloride, fused, 649, 671; 
film for sunscreens, 333: goods, fire 
marks on, 625; nickel, 973, 625, 670; 
plate, ornamentation of, 60; precipita- 
tion of, by copper, 613 
Silvered glass sun-screcns, 224 
Silvering: field lenses, 204; mirror for 
telescope, 388; solution (photo.), 191 
Silver-plating, 340, 364, 398 
Simmonds’ governor, 38 
Singer now family sewing-machins, 172 
Single v. doudle cylinder ongines, 619 
Siphon bottle-caps, 231 
Skeleton flowers, 599 
Skeletonn, 182 
Sketching from nature, 520, 547, 570, 596, 
G22, 646, 670 
Sketching-board, steadying, 470, 494 
Skew bridge, 495 
Skin, rough, 573 
Skins, curing, 20 
Slate: bringing to surface of quarry, 
671; clocks, polishing, 516 
Sleeper, a bad, 311, 338, 387 
Slide, new microscope, 656 
Slide-rest, ornamental, 665 
Slide-resta, re, 469, 492 
Slide-valve question (Camoron's pump), 
287, 310 
Slops, hops and, 484 
Smull-pox, prevention and cure of, 102 
u16e's battery, 38, 46 
Smell: 294, 344; of paint, 365, 390, 491 
Smoke: and light, 573, 623: esvuomy of 
fuel and prevention of, 59; essence of 
wood, 650 
Smoky chimney, 261 
Snatchblock, improved, 346 
Soap: boiling, 77; dry, 544; Marnetiles, 79 
Societies, co-operative, 39, 96, 148, 178, 198 
N amateur turuers', 97, 150, 689, 
64 


Socket handles, 671 

Socotrine aloes, 389 

Soda: nitrate of, 312, 338, 363, 570; olento 
of, 43; silicate of, 46, 47, 77, 258; tannate 
of, fur preventing facrustation, 439 

Soda-ash in boilera, 20, 232 

Soda-water, 573 

Sofa, stuffing for, 74 

Soft eggs, 492 

Suftening spring water, 470 

Soirée of Royal Society, 185 

Solar: activity, 7; influence of pisnots 
upon, 33; corona, the, 614, 689; eclipse, 
late, 7; eyeplecon, 928; facul, 802; 
heat, source of, 7; light, chemical in- 
fluence of, 144; longitude, 171; phono- 
mena, 161 


U 


Solariological, 61 

Solder: for Britannia metal, 183, 207; 
yellow, 195 

Soldering: flux, 627; iron, 75; iron, bot, 
312; jewellery, 337; tinning and, 230, 
261, 285, 309, 361 

Solid, liquid and, 389, 414 

Soluble glass, 46, 590 

Solventa, silk, 597 

Something wrong: with Jupiter, 223; 
with the sun, 558 

Song of canary, 207 

Soper rifle, 93 

Sound: deadening, 157, 182, 208; echo of 
on water, 648; (or unsound) theory, 430, 
489, 508. 665; waves, 30 

Soundboards: directions of motiona of, 
539, effects of increasing auperticies of, 
382; musical boxes on, 357, 391; now, 
687; of pisnofortes, 487 

Sounding-lines, dcep-sea, Sir W. Thom- 
son on, 606 

Sounds of muscles and the cars 485 

Sour ale, 547 

Sovereigns, defaulting, 67 

Spanish: language, 673; pronanciatlon, 
443, 470, 518, 545, 621. 645 

Spanoners and wrenches, adjustable, 243 

Spar, Iceland, 569 

Sparks, electrical, 42, 62, 157, „ 228, 
256, 566 

Specific gravity: apparatus for determin- 
ing, 220; of poroug substances, deter- 
mining, 306 

Srectacles: orange coloured, 612; suit- 
able, 310 

Spectroscope: 310; adjustable for disper- 
sive powor, 7; dust in the, 9, 66, 69, 97, 
117; purchaso of a, 273 

Spectrum: colours, 262, 286, 338, 361, 387; 
painting the, 273 

Spocula, 638 

Speculum : 673; working, 257, 279 

Speed of bicycles, 73 

Speeding: machinery, 183, 207, 233, 281; 

ulleya for gut, 415, 407 

Spherical rest, the Washington, 644 

Spheroidal state of water and boiler er- 
plosions, 692 

Spicules of sponge, 8 

Spinal complaint, 128 

Splndle for circular sawa, 13, 93 

Spines, round shoulders and curved, 514 

Spinning, 495 

Spinning tops: 252, 307, 858, 412: and 
gyroscopes, 326, 353, 381. 412. 435, 460, 
484, 642, 642; support of, 279, 306 

Spiral: grailing, 34, 94; turning, 157 

Spirit faces, 38 

Spirits, testing beer and, 519, 670 

Spiritualistic, 126 

Spirometer, 492 

Spoiled hama, 631 

Sponge spicules, 8 

Sponges, 559 

Spontaneous combustion: 18, 70, 98, 111, 
127 ; of silk, 482 

Spots on Whitechapel, 671 

Sprata, curing, 310 

Spring: beds, 105, 130; furnace, 571 

Springs: 261; brags, 288, 312; hardening 
spiral, 495 

Spruce beer, 78 

Spur-wheels, teeth of, 209 

Squinting, 49, 79, 102 

Stulu: and polish, red, for kitchen chairs, 
355 + metallic for woud, 493; violin, 


Stains: champagne, 19, 44; in oak plank, 
515; in wood. 673; potato, 671 

Staining: carmine, 258; fanlight, 679; 
glans, 491, 517, 544; leather, 546; 
tissues, 349 

Stair-noses, 130 

Stair-steps, breadth of, 417 

meee Ponge 285, 260; cement on, 


Standards, removal of the, 107. 123 

Star: altitudes and refraction, 508; 
Atlas, Proctor's, 560, 662; depths, 109, 
140, 166, 190, 248; drift, new evidence 
about, 369; gazing, telescope for, 430; 
magnitudes, 116; maps, 9; systems 
and star drift, no evidence about, 369 

Starch, fermenting bread with, 621 

Starlings, 181 

Stars: 11; B. A. C., 508; distances of the, 
300; double, 148, 274, 328, 462, 485, 542, 
614; in Aquilw, 614; now double, 148, 
201, 230, 280, 355, 462, 567, 594; triple 


485 

Steam: 77; boiling by, 157, 181; bus, new, 
161; carriages on common roada, 434; 
condensation of in pipes, 410, 461, 513; 
dry, 157, 181, 282, 258, 284, 308, 360, 386, 
413, 440, 466, 490, 544, 505; drying by, 
698, 623; economical use of, 2; fire- 
engine, 156; jacket, the, 59; launch, 17; 
pipes, expansion 1 in, 310; road- 
crushor, inexpensive and simple, 543; 
tricycle, Yorkshire, 255; Users' Asso- 
ciation, Manchester. 530 

Stenmbont: model, 105, 258; boiler for, 
258, 308, 361. 386, 615 

Steam - guns, 433 

Stoam- power, 207, 259, 361, 647; want of, 
18, 101 

Steamship, proposed large, 482 

Stearic and palmitic acids, new method 
of obtaining, 608 

Stearine, 101 

Steel: 163; annealing, 146, 181, 308; 
combs, 441, 491: etching, 102: for latho 
tvols, 102, 129; gilding thin, 19; harden- 
ing paste, 130; heating, 376; modes of 
making, 163; plates, resistance of to 
air-presaure, 645; preserving the polish 
of, 377; process, rron, 454; shafta, 
hardening, 517; Siliclan, 140; spring, 
annealing, 547 


Stellar: and astronomical names, 19; 
motions, 377; method of determining 
with spectroscope, 458 

Stencilling, 248 

N phonon and his alleged inventlons, 
22 


Stereotyping: 153, 206, 231, 258; brass 
blocks, 625, 647 

Sticking-plaiater, 19 

Sticks, bending, 573 

Stinging of bees, &., 79, 103, 129, 154, 180, 
206, 231, 860 

Sting-proof gloves, 258 

Stone: artificial, 336; coal, 408, 4388; 
chiding, 312; etching on, 671; gold 
polishing on, 156 

Stonen, shower of, 51 , 

Stopper, extracting glass, 48 

Stopping: pinholes in lead pipes, 160; 
teeth, 44 

Stops, telescope, 638 

Stores, co-operative, 412, 469, 511, 540 

Stove, Ebdy's gas, 483 

Stoves, 643 

Strange and rare musical instruments, 
223 

Strapping, recipe for greasy, 517 

Strawberries, 383, 441 

e blackberry and, 307, 360, 336, 


1 
Strength: of boiler, 128; of shafts, 442, 
467 


Stretched indiarubber, 308 

Stretcher, carpet, $24 

Stretching vulcanised rubber, 470 

Striping, 88 

Stroke, 470, 618, 569 

Struggle, the coming, 512 

Stub-end for connecting-rod, 454 

Student's complaint, a, 200, 228 

Study of natural science, 99 

Stuffing: birds, 162; for sofa, 74; rep- 
tilea, 599 

Submarine: photography, 543; railway, 
7 structures, 347; telograph cables, 


Submer foresta, 598 

Succession duty, 188, 208, 233 

Suction pipe, alr-veagel on, 673 

Sugar: analysis, 18; boiling, 13, 78; 
paper. dyeing pulp for, 443, 469; test 
or, 18! 


Suggestion for postal authorities, 94 
Suggestions for making half-worn-out 
fron ships seaworthy at small cost, 58 
Sulphur; and ofl cement, 156; as a 

bleaching agent, 281; in gas, detecting, 
105; in wall-papers, 470, 493 
Sulphuric acid: 18, 43, 545; lead in, 392, 


Sulpburous smel! after thunderstorms, 645 

Summer 1 of the feathered tribos, 
our, 196, 332 

Bun : 250, 858 ; and terrestrial magnetism, 
188; declination of, 70, 125; disc of, 
value of one second on, 77; mean 
paralar of, 436; photographing the, 

71, 258, 261; something wrong with 

the, 558; temperature of the, 465; 
viewing the, 201 

Sundials, 79, 103, 154, 672 

Sundries, 144, 352 

Sunlight, action of on glass, 613 

ie ree curve, 98; suuset and, 536, 573, 


Suna, coloured, 296, 358, 383, 430 

Sunscreen : 303; for all telescopes, 130: 
silvered glass, 224, 273; silver fllms 
for, 333 

Sunset: a morning, 436, 465, 486; sun- 
rine and, 536, 573 

Sunspota, 358, 406, 490, 436, 463, 485, 662, 
614, 640, 668 

Sunstroke, 529 

Super : for cottage hiver, cheap, 433, 462, 
540; removing, 648 

Superheater, 569 

Supply, our food. 90 

Surface, electricity, 32 

Surfaces: testing plane and convox, 567 ; 
working plane, 519, 546 

N 104, 154, 180, 206, 307; abroad, 


Surgical dentistry, 364 

Surveying, land, 547 

Suspended: clothes-horse, 13; shilling, 
305. 390, 414, 439, 517 

Sustainiug power of cast-iron columns, 
287, 442 

Swimming-bath, making, 21, 45 

Swiss mountains, beight of, 21 

Sycosis, 381 

Syrup: lemonade, 183, 207; of coffee, 61 

Syrups, fruit, 195, 616 

Systems; decimal, 148; duodecimal, 152; 
mastery, 11; metric, 12, 69, 117 


uT, A”: and gravitation, 197, 250; and 
repulsion, 228 

Table: design for marble inlaid, 673; of 
dates, 44 

Tables: and chairs, insects in, 312, 339, 
362; mathematical machines and, 520; 
of Uranus, 377 

Talmi-gold, 133 

Tambour frame, 516 . 

Tame wasp, 613 

Tanks: hot water, zinc for, 547; rain- 
water, 283 

Tanned goods, bleaching, 621 

Tap, leaky, 311, 362 

Tar: pavement, 468. 617, 504; separating 
from wool, 286, 387 x 

Taraxacum, 572 

Targets, rifle, 619 

Tarpaulins for railway carriages in the 
tropics, 154 

Tartar, cream of, 43 

Tartaric acid, testing, 547 


Task for chemists, 17, 157, 232 

Tasmania, 337 

Tea: coffee, cocoa, alcohol, and, 533; 
drunkards, 269; testing, 441, 491 

Technological examinations, 526 

Teeth: 182, 233, 284; cleaning back of, 
442, 492; hardening, 547; of apur wheels, 
209; of wheels, 564 

Telegraph: posts, 206; preparation of, 
245; wire, Hmits of resistance in, 48, 
93; wires in cities, underground, 470, 
518 


Telegraphy: hydro-electric, 336; im- 
provemont in, 107; in United States, 
466 


Telescope: 18; day and night, 519, 546, 
570, 645; diffraction phenomens in, 7; 
for star-gazing. 430; novel, 257; per- 
formance of, 357, 412; silvering mirror 
for, 388; stops, 633; testing, 379; valu- 
able, 459 

Telescopes: sun-screcn for all, 150; tests 
for, 591 ' 

Teloscopic: walking-sticks, 618; work for 
moonlight nights, 73, 291 

Temperature; and physical conditions of 
inland seas, 656; efect of upon ale. 235, 
284; measuring by vioctricity, 533, 558; 
night and day, 79, 104; of ice and wator, 
2009: of Jupiter, 273; of the planets, 390; 
of the sun, 465 

Tempering: cast-steel chisols, 262, 287, 
310, 387; cutting-tools, 155; knives and 
trowels, 258; noedle, 673 

Tenoning machine, 476 

Tent, portable dark, 365, 389 

Terra-cotta, 43, 100 

Terra-metallic tiles, 469 

Terrestrial gravitation, 17, 36, 74, 97, 119, 
144, 172, 201, 205, 228 

Test: for alum ia broad, 454; for arsenic, 
442; for sugar, 183 

Testing: acetic acid, 183, 208, 234, 281: 
beer and spirits, 519, 570; bleaching- 

wder, 261, 285, 309, 361; coffee, 482: 
nflammaebie oils, 445; plane and convex 
surfaces, 567; tartaric acid, 547; tea, 
441, 401; telescopes, 379; vegetable 
lubricating oils, 18, 100 

Testa: for flour, 597; ores, 17; reflector, 
An., 116; refractor, 3gin., 430; tele- 
scopes, 591 

Tetrachordon, 177, 225, 275 

Textile fabrics; durability of, 220; manu- 
facture of at Pompeii, 506 

Theophilus and llus, 147 

Theorem, Pythagoras’s: 257; new proof 
of, 203, 282 

Theory: of vision, 171, 278; roundabout, 
505 sound (or unsound), 430, 489, 608, 

jő 


Thermometer: 236, 261; acid bulb, 35 

Thermopile, 440 

Thick-soled shoe, 287, 338 

Thistles, how to destroy, 379 

Thorough bass, 183 

Thought, aims and instruments of scien- 
tific, 634 

Threads in gas-pipes, 519 

Thunder, lightning and, 597, 650, 673 

Thunderbolts and lightning, 271 

Thunder-storms: 36, 881; sulphurous 
smell after, 645 

Tidal: mill, 183; power, 257 

Tide, utilisation of power of, 609 

Tile, glazing brick and, 573 

Tiles, terra-motallic, 460 

Til-hammer, 128, 179, 231, 283 

Timber: ash, 286; greenheart, 312, 335; 
houses, 389, 441, 568 

Timbers, durability of framed, 231 

Time: apparent local, 38; at the anti- 
podes, 208, 233, 259, 284, 808, 337, 361; 
equation of, 490; in England and New 
Zealand, 74; measures, 332 

Tin: boxes to hold coppers, 392; prepara- 
tion of oxide of, 98; surface, moisture 
on, 624 

Tinned water-hoitles, 104 

Tinuing and soldering, 236, 261, 285, 309, 
361 

Tireing cart-wheels, 338, 363 

Tires; bending, 44, 100; fixing belts on, 
102; furnace for heating wheel, 54l; 
rubber, 130, 155; wheel, 46 

Tissues, staining, 249 

Tobacco and disease, 9 

Tones, of violin, how they may be in- 
creased, 253 

pee Mr.: letters by, 38, 70, 93, 126; to 

Tool: another combined, 99; checkering, 
495; for describing patterns, 98; for 
punching out rivets of watch-vhains, 
412; size of iron, 415, 467 

Tool-chest, carpenter's bonch and, 311 

Tools: improved turning, 528; wood- 
engraving, 416 

Tooth, norve of a, 165 

Tuoth-stopping, 44, 127 

Top, spinning: 252, 279, 306, 507, 326, 353 

Tortoise, 18 

Touch-lightener, Mackenzie's, 40 

Tour: on tho Continent, 565; pedestrian, 
181, 232, 336, 60, 413, 466, 490. 516 

Tradesman, employment for retired, 519, 
616 


Training for bleyele races, 623 

Transferring: pencil drawings to box- 
wood, 495, 621, to paper, 699; marble- 
paper to book edges, 416; prints to 
wood, 128, 168 

Transit: instrument, wall, 640; lines, 
construction of, 121; of Venus, 9; of 
Zodiacal constellations, 223 

Transita of Venus, past, 43 

Transparencies, blackening, 19 

Traversing screw chuck, 150 

Treacle beer, 153 


Treasury ol botany, 156 
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Treatment of asthma, 55 

Trebles: increasing the loudness of piano- 
forte, 301; of ordinary cottage pianos, 
improving, 431 

Trees: age of, 598, 646; killing roots of, 
157, 182, 568; pre-historic, 393; rainfall 
and, 637 

Tremolo: 417; on violin, 487, 619 

Tricycle : “ Turret,” 150; Yorkshire 
steam, 255 

Trigonometrical, 263, 309, 494, 547 

Trigonometry, question in, 260, 309, 361, 

3 


4l i 
Trip: to Australia, 364; to Ireland, 339, 363 
Triple stars, 485 

Trunk engine, 207 

Truss, 493, 546 

sp searcher after, 380; “Sigma” as, 


35 

Tub butter, preserving, 181 

Tubes: for meerschaum pipes, silver, 102 ; 
leaky, 889, 414; lum 698; old 
locomotive, 340, 388, 517 

Tunic, stained scarlet, 547, 596 

Tuning: 567; olian harp, 598; keyed 
instruments, 618, 643; pianofortes, and 
other stringed instruments, 463, 486; 
violin, 391, 416, 467, 487, 492, 517 

Tuning-fork, seven-keyed, 569 

Tuning-key, pianoforte, 540, 568, 591 

Turbine, 157 

Turin, university of, 313, 339 

Turkey stone cutting, 75 

Turner, Dr. Liebreich and, 203 

Turners’: Company, prizes of the, 581; 
society, amateur, 97, 150, 589, 641 

Turners and turnery of King’s Cliffe, 402 

Turning: 338; ivory, 416; ornamental, 
69, 98, 121, 146,198, 255, 332, 567, 641 
647; oval, 493; spiral, 157; spokes of 
carriage wheels, 673; tools for metals, 
516; tools, grinding, 332; tools, im- 
proved, 528 

Turpentine and wood naphtha, 569 

Turret: clock-line, 410; tricycle, 150 

Turret-shaped hilla, 19 

Type, hardening lead or zinc, 517 


UNAN QUERIES, 176 

Uncoiling new wire rope, 260 

Underground telegraph wires in cities, 
470, 518 

Undulatory theory of light, 300 

Unequal sizes of cone pulleys, 468, 492 

University of Turin, 313, 339 

Unitatea, photography for the, 90, 191, 
24 

United States, telegraphy in, 466 

Unripe seeds, 104 

Unsound pianoforte, 645 

Upsilon, Greek, 19, 75, 128, 153 

Uranus: occultations of, 40; tables of, 379 

Use and adjustments of the equatoreal, 
551. 629 

Useful cements, 325 

Utilisation: of the power of the tide, 609; 
of waste material. 482 

Utilising: chemical products, 365; old 
paper, 624 


V. GA.“ 123 

Vacuum: in barometer tube, 157; is the 
interior of the globe a, 647; tubea, in- 
jury to, 157 ° 

i and atomicities, 10, 41, 99, 123, 
2 

Valuable telescope, 459 

Value of: agricultural chemistry, 57; 
manures, 130, 155; vue sccund on sun's 
disc, 77 


Valve, rotating, 320 

Valveless and non-packing engine, 593 

Vandyke brown, 466 

Vapour, mercurial, 40, 119 

Variation of pulse-beats, 613 

Varnish: black for microscope objects, 
440; cells, 598: flexible black for lea- 
ther, 572, 596; for marble edges, 573; 
for Oxford frames, 74; for patterns, 
red, 416; for printing inks, 390 

Varnishes, 88 

Varnishing : 88; wall-paper, 75 

Vata, iron, leaking, 545 

Vegetable: beefsteak, 425; colouring 
matter, extracting, 671; marrow, pre- 
Berved, 231; palmontology, 287 

Vogetables, fresh, and sweet salads, 268 

Vehicle, four-wheeled, 153 

Velocipedes, 43, 98, 340, 364 

Velocity: of rays of light, 23; of wheels 
and shafts, 179 

Veneering, 155, 181 

Veneers: 569, for covering walla, 298; 
maple, 648 

Venetian blinds, 340, 388 

Venomous serpents, 198, 340 

Ventilating: bucket, Fairbairn's, 234, 
259; M. R. C. S.“ on, 196; rooms, 19; 
warming and. 40, 72, 93, 151 

Ventilation: costless, 68; Philo“ and, 9 

Venus: axis of, 430, 460; past transits of, 
43; transit of, 9 

Verde antico, 120, 178, 230 

Verge, fixing balance wheel on, 285 

Verge wheel, re. scaping old, 180 

Veritas and the pendulum, 543 

Vermin: 648; and pigeons, 105; novel 
method of destroying, 477 

Vesuvian dust, 637 

Vesuvius, recent eruption of, 272 

Vibration and attraction. law of, 382 

Vienna universal exhibition, 659 

Viewing the sun, 201 

Vine root, 443, 469 

Vinegar: adulterations of, 525 ; detection 
of vitriol in, 273 

Violet, a new anilina, 299 

Violets and roses, scent from, 129 

Violin: 21, 45, 104, 131, 180, 233, 467, 488, 
516; case, 569; constructing, 516; how 
the tones of may be increased, 253, 207; 
new form of, 254, 274, 382; old, 517; 
reflector, “ Fiddler's,” 465: stain for, 
232; tremolo on, 487 ; tuning. 391, 416, 
467, 487. $92, 517: worm-eaten, 495, 621 

Violoncello, cleaning. 182, 258 

Virginia, its climate and soil, 181, 200 

Vision: 520, 546; effects of faults in on 
painting, 162; recurrent, 190, 282, 332, 
412; theory of and spectrum analysis, 
171, 273 

Visitors, summer, 332 

Vital movement, 638 

Vitality and electricity, 391 

Vitriol, detection of in vinegar, 273 

Vlacq's tables of logarithms, 249 

Voice, weak, 105, 155, 340, 365, 389 

Voicing organ pipes, 262 

Volcanic mountains, 42 

Volcanoes: earthquakes and, 193, 220, 971, 
$48, 374, 464: extinct, 66,174; Mamertus 
and French, 279 

Voltaic standard of electro-motive force, 
404 


Voyage, canoe, 209 
Vulcan, the planet, 273 
Vulcanite cells, fasteningto glass, 21 


WAGES, calculating, 595, 644 
Walkinu-sticks, telescopic. 613 
Wall transit instrument, 640 


Wallaroo copper, 258 

Wall-papers: 621; arsenio in, 286, 261, 
809; sulphur in, 470, 493; varnishing, 
75 


Walls: colouring, 157; concrete, 23; 
damp, 18, 74, 312; salt damp in, 78, 180, 
258; wiring garden, 833; wood venecrs 
for covering, 298 

Walnut, darkening, 206, 233. 283, 386 

Want of steam-power, 18, 101 

Wanted, more light, 496 

Warming: and ventilating, 40, 93, 151; 
greenhouses, 206, 232, 387, 441, 592; 
railway carriages, 542, 620, 666 

Warmth, air and, 105, 130 

Washers, locknuts and, 454 

Washing: ballate, 364; new mode of, 143 

Washing-machine, new, 190 

Washington spherical rest, 644 

Wasp, tame, 613 

Waste: material, utilisation of a, 482; of 
coal, the, 609 

Watch: fastening escape-wheel in lever, 
100, 152, 205, 283; first made, 368, 387, 
414, 441; repairing, 489, 564; the, and 
how to repair it, 421, 448, 503, 529, 580, 
657 


Watch-chains, fastenings for, 530 

Watch-drills, 648 

Watchmaking: 44, 205, 388, 596; and iso- 
chronism, 17, 179 

Watch-plate, restoring colour of, 491 

Water: aérated, 261, 309; analysis of, 
18] ; bad, 599; bellows, 410; boring for 
jet of, 672; cement for. 23. 48; com- 
pressing, 157, 232, 258, 284, 308, 336; de- 
composition of, 638, by zine, 32; dis- 
tilled, 79, 102; elder-flower, 548 ; evapo- 
ration of, 625, 647; filter, cheap, 87, 309; 
filtering water, 311; flow of, 16; flow 
over weirs, 183, 208, 234; for aquarium, 
673; hard, 365, 414; lifting, 47, 77; of 
deep-sea, 289; powder, 493; power, 17, 
99, 103, 413; pressure of, 79, 102, 625; 

ressure under, 17; raising by tidal 

power, 198; regulator, 466: softening 
spring, 470; spheroidal state of and 
boiler explosions, 622; supply, 622; 
where is it gone to? 226, 328 

Watercourses, Canadian, 357 

Watercreas, 201 

Water-floats, 156 

Water-giass: 259, 547; as a preservative 
of natural history subjects, 466 

Water-preesure engine, 6 

Water-power, 312, 363, 413, 442, 467 

Waterproof: fishing socks, 441; leather, 
133; worn, 365 

Water-wheel: 20, 75, 156, 206, 258, 336, 
337, 413; floats, 598; power of, 209, 235, 
259, 284, 287, 309, 311 

Wave-motion of the sea, 189 

Wave pattern, 649 

Waves: action of oi] on, 598, 623; mea- 
surement of, 606; souud. 30 

Wax: adulteration of, 144; extrac 
from old comb, 494; moth, 547, 570 

Weak voice, 105, 155, 349, 365, 389 

Weather: charts, 27; colliery explosions 
and the, 276; glass, 69, 126; maps, 450 

Weaving by power-loom, 235 

Webb's Celestial Objects, 560 

Weight: for safety-valve, 105, 129, 154; 
of cattle, 105, 130; metals, 44; milk, 
correct, 393; the earth at creation and 
now, 200 

Weir's sewing machine, 649 

Weirs, discharge of wuter over, 183, 208, 
234 

Welding cast fron, 155 

Well, the deepest, 379 

Well-sinking, 157 
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Westinghouse atmospheric railway brake 
295 i 

What is gunno? 5 

Wheelbarrow, 392 

Wheel-cutters, 100 

Wheels: 670; carriage, 346; cutlers’, 47. 
gearing waggon, 43. 469, 518; teeth of, 
564: turning spokes of carriage. 673 

n : 46; furnace for heating, 
541 

Where is the water gone to? 226, 328 

White: hair turning, 491; hard, 22; 


poet 104 

Whitechapel, spots on, 571 

Whitewash, removing, 520 

Whitlaw’s new medical discovery, 45 

Whitworth: lathe, 204; scholarships, 543 

Whooping-congh, 236, 262, 285 

Wind: 103; pressure of, 339 

Window-sashes, fastening loose, 152, 199 

Wine, elder-flower, 493 

Wine, fruit and grape, 211 

Winter, fuel for, 594 

Winter's electrical machine, 545 

Wire: covered, 23, 45; purifying zinc, 
79; restoring brass, 389; rope, uncolling 
new, 260 

woe vering machine, 268, 381, 407, 


Wiring garden walla, 388 

Wonderful crater, 359 

Wonderful gun-barrel, 38, 356 

Wood: cementing iron in, 235, 259; dis- 
tillation of, 361; ebonising, 57, 181; en- 
graving tools for, 416, fern printing vn 
white, 127; fireproof, 613; foreign, 248, 
gilding strips o1, 233: laurel, madnip 
and, 415; metallic stain for, 493; paper 
from, 372; preservation and desiccation 
of, 1; preserving, 189; palp for paper- 
making, 409; rendering incombustiblo, 
207, 233, 259; rods, 22, 76, 101, 205; 
screws for, improved, 377; smoke, 
essence of, 649; stains in, 673 

Wooden: coccrete moulds, coating, 155; 
house at North Tawton, the, 668; pump, 
105, 130, 185 

Woods used in shipbuilding, 400 

Wool: cleaning greasy, 482; separating 
tar from, 236 

Woolwich infant, the, 562 

Words, much experience in few, 250 

Working: in metals, 230; plane surfaces, 
519, 546: silk, 547: speculum, 257, 279 

Worms eaten violin, 495, 621 

Works on artillery, 625 

Worms: for fishing, 311; in pony, 600, 
624, 646 

Worthlessners of beef tea, 191 

Wortley, Colonel Stuart, emulsion pro- 
cess of, 260 

Wounds, simple method of healing, 
302 

Wrenches, 
243 

Wringing-machine, rollers for, 23, 47 

Writing. patriarchal, 883 

Writing-machine for the blind, 164 


improved spanners and, 


YACHT: building, 416; rigging model, 
56 


Yeast: dried, 599; or barm., 625 
Yorkshire: bone-cave in, 323; Nephilim 
iu, 483; steam tricycle, 255 


ZINC: amalgamated, 21, 38; aud cual, 
286; for aquarium, 362; wire, purifying, 
79 


Zodiacal constellations, transit of, 223 
Zymotic diseases, 130, 180 
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ACCESSORIES. lathe, 72 

Molian harp, improved, 540 

Acrated drinks, improved machine for 
making, 380 

Air, compressing, 596, 649 

Allen's patent, governor, 373 

Allingham's propeller, 39, 173 

Amateur's, motive power for, 80 

American chucks, 495 

Aneroid, bell, 425 

Anglo of reflection and incidence, 204, 
253 

Antipodes, time at tho, 234, 337 

Apparatus for heating by hot water, 632 

Aquarium, marine, 589 

Arches, skewbackna of camber, 675 

Area of segment of circular ring, 128 

Aristarchus and Herodotus, 406 

Artificial: caleareous formations, 86. 504; 
lege, 71; so-called organic concretions, 
501 

Atmosphere. comprersibility of. 204 

Atmospheric burner, handy, 567 

Automatic gaslighting, 325 


BANJO and bel! attachment, 257 
Rasket-mnaking, 120 
Battery, Himmer’s galvanic, 113 
Bees, manngement of, 590 
Beehive: improved, 511; Myborg, 251 
Rell aneroid, 425 
Dell-ringing mechanism for model church, 
179 
Bellows, water, 410 
Bell's patent feed-water heater, 26 
Bells, electric, 182 
Belts, fixing on tires, 102 
Rending tires, 44, 101 
Bievele handle, simple way of fitting, 177 
Bleaching-powder, testing, 236 
Blind- roller. self-acting, 295 
Blowing apparatus; hydraulic, 648; self- 
acting, 124 
Boats, sliding sent for racing, 372 
Boiler for model steamboat, 258, 259 
Boilers, recent improvements in English 
and American, 113, 138 
Boiling by steam, 181 
Book, using without hands, 19, 127, 224 
Bookbinder’s press, 623 
Boot and shoemaking, 573 
Boring und mortising machine, 216 
Roundary line, drawing, 77 
Braces, muge for hit, 325 
Bridge, proposed Channel, 64 
Bnu-ket, Fairlmirn's ventilating, 259 
Building, monelithie, 403 
Burner, handy atmospheric, 567 
Bus, new steam, 161 
Butterflies and moths, setting, 266 
Buttous, cleaning metal, 156 


CABINET for microscope objects. 307 
Caleareous formations, artificial, 86, 504 
Caloutuw, 548 
Caliper compasses, 16 
Carpenter's bench and tocl-chest, 311 
Carpet stretcher, 324 
Carriage wheels, improvements in, 225 
Cask stand, pew, 349 
Casting metal in air-tight moulds, 124 
Centrifugal pump, 419, 470 
Chaunel bridge, proposed, 64 
Cheinistry, lessons on, 3, 30, 112, 242 
Chessy 546 
Chest expander, 389, 414 
Chimney, smoky. 261 
Chuck ; grip, 538; oval, 150, 206; travers- 
Ing screw, 150 
Churka, American, 495 
Cireular saws ; improved spindle for, 13; 
„indle for. 259 
11 humerus, and new cranium, 
7 
Cleaning metal buttons. 156 
lothes-herae, suspended, 13 
Coffee, 4½ 517 
Coil, medion), 597 
Colliery oxplostans and the weather, con- 
Neetion between. 222 
Cotahined knitting and sewing machine, 
109; tool another. 99 
Compasses, caliper, 16 
complaint, spinal, 128 
“pound engines, 31 
Comprossibility of the atmosphere, 204 
pressing afr, 596, 649 
0 0 artificial socalled organic, 


ILLUSTRATIONS. 


Confectionery. improved moans o manu- 
facturing, 199 

Conic sections, 262 

Connecting-rod, stub-end for, 454 

Cork lock, 852 

Corks, Fleming's locking, 312 

Cover-plates, 414 

Cranium, clavicle, humerus, and new, 255 

Cube, duplication of the, 833 

Curve, sunrise, 98 

Cutter-bar, 668 

Cutting screws, 644 

Cyrillus, Theophilus and, 147 


` 


DAISY extractor, 180 

Dark tent, portable, 389 
Deluge, one proof of, 175 

Disc, avoiding motal, 77, 180 
Disease, the potato. 653 
Distant signais on Midland, 541 
Dormoy's revolving rabble, 213 
Double stars, new, 280 

Drains, bouse, 481 

Drawing boundary line, 77 
Drilling machine: 76; universal angular, 


57 
Duplication of the cube, 333 
Dynamic refrigerator, 428 


EBDY’S patent gas-atove, 402 

Eccentric, adjustable, 13 

Eclipses of sun as seen from Jupiter, 176 

Edible mushrooms of Italy, 510 

Electric bells, 182 

Electrical machine, the Holtz, 90, 398 

Electricity, measuring temperatures by, 
531. 558 

Electro-metallurgy, 502 

Ellipsograph, 593 

Engine: non-packing valveless, 595; 
rotary, 462; water-pressure, 12 

Engines, compound, 861 

Enlarging photographs, 624 

Equatoreal, the, its uso and adjustments, 
551. 629 

Euplectella, 541 

Expander, chest, 389, 414 

Explosives, ignitiontpoint of, 566 

Extractor, daisy, 180 


FAC UL folar, 302 

Fairbairn’s ventilating bucket, 259 

Fastenings for watch-chiins, 530 

Feed-water heater, Bell's patent, 56 

Fiddle, the “Harmonious Blacksmith's 
first, 254 

Filter, cheap water, 87 

Fire-engine, new, 31 

Floats of water-wheel, 598 

Flow of water, 16 

Focal length of lenses, 338 

Foree-pump: model, 207; portable, 516 

Fret-saw. fastening, 338 

Furnace for hoatiug wheel-tires, 541 


GARDEN: gate, 46; walls, wiring, 333 

Gar, heating by, 349 

Gaslighting : automatic, 325; electro- 
magnetic, 385 

Gassendi: 177, 277, 437; central hills in, 
485 

Gas-stove, Ebdy's patent, 402 

Gate, garden, 46 

Gauge for bit-braces, 325 

Gevceutric longitude, 101 

Geometrical, 443, 516, 648, 649 

Glass-blowing. 364 

Glasses, musical, 103 

Glazing, improved method of, 38, 124 

Golail or Indian pellet bow, 255 

Governor: Allen's patent, 373; Sim- 
monds’, 34; Trotman’s hydraulic, 581 

Crailing, spiral, 94 

Gravitation, terrestrial, 17, 229 

Gravity: action of, 616; specific, ap- 
paratus for determining, 220 

Greenhouses : hints on the construction 
of, 592: warming, 592, 644 

Grinding turning tools, 332 

Grip chuck, 338 

Guns, greatly elonge ted projectiles for 
rifled, 515 

Gyroscope : 509; properties of the, 582 


HA tilt. 128, 31 
Handle, bicycle, simple way of fitting, 177 


Hardening steel shafts, 517 

Hard woods, mortices in, 74, 205 

Harmonium : construction, 424; 
262; reeds, 324 

Harp: 668; improved /Zolian, 540 

Heating: by gas, 349; by hot water, 632 ; 
greenhouses, 644 

Herodotus and Aristarchus, 406 

Himmer'g galvanic battery, 113 

Hints on the construction of greenhouses, 


592 

Hoist, light shifting, 572 

Holtz's electrical machine, 90, 398 

Hot-water heating apparatus, 632 

House drains, 481 

Houses, timber, 341 

Howe sewing-machine, 329 

Hydraulic : governor, Trotman's, 581; 
machine for blowing organ, 648; press, 
286, 310 

Hygrometer, 573, 596 


pedal, 


IGNITION polnt of explosives, 566 

Improvements in English and American 
boilers, recent, 113, 138 

Incubatur, improved, 436 

Indian pellet bow or golail. 255 

Instrument: for constructing transit lines, 
121; wall transit, 640 

Iris or rainbow, 596 

Iron and steel, magnetisation of, 229 


JUPITER, 411, 664 
Jupiter, eclipses of sun as seen from, 176 


KNIGHT'S tour, 546 
Knitting and sewing machine, combined, 
269 


LABORATORIES, photographic, 477 

Lampblack, 624 

Lantern pinions, 125 

Lathe : and its accexsories, 72; construc- 
tion, 619; setting. 670 

Lathe-head mandril, 237 ; 

Legs, artificial, 71 

Lenses, focal length of, 338 

Lessons on chemistry, 4, 30, 112, 242 

Light, 416 

Lock, cork, $52 

Lock, Samels’ patent standard, 195 

Loexing-corks, Fleming's, 312 

L:ck-nuts aud washers, 454 

Longitude, geocentric, 101 

Lubricating oils, testing, 100 

Lunar meteorology, 53 


MACHINE: aitrated drink making, 
380; boring and mortising, 216: com- 
bined knitting and sewing, 269; drilling, 
76; Tloltz's eloetrical. 90, 398; magneto- 
electric, 303; puddliug, 83; punching, 
Improved, 321; sand-papering, 246; 
tenoning, 476: universal angular 
drilling, 67; washing, new, 193; wire- 
covering, 268, 381, 407, 433 

Machines for testing musical strings, 618 

Magnetisation of iron and steel, 229 

Mnagneto-electric machine, 303 

Mance's method of measuring internal 
resistance, 276 

Mandril, lathe-head, 237 

Maps, weather, 451 

Marine aquarium, 589 

Mathematical question, 152 

Mechanism: 455, 479. 532, 554, 584, 609, 
633, 660; for ringing bells in model 
church, 179 

Medical coil, 597 

Metal, casting in air-tight moulds, 124 

Metals, turning tools for, 517 

Meteorology, lunar, 53 

Mice cuting peas, 441 

Microscope: drawing from the, 506; ob- 
ject cabinet, 307 

Miners, safety-lamp for, 217 

Monochord with soundboard, &., 618 

Monolithic buildings, 408 

Moon, is it spherical ? 566 

Morticesin hard woods, 74, 205 

Motion: method of changing reciprocat- 

ing into rotary, 484, 587, 593; of sailing 
boat, 649 
Motive power for amateurs, 80 
Mountain, finding height of, 639, C48 
Mushronms, edible, of Italy, 410 


Musical: glasses, 103; string testing 
machines, 618 
Myborg beehive, 251 


N ATURE, sketching from, 520, 547, 
5 proof of Pythagoras's theorem, 203, 


OCEANIC circulation, Gulf Stream 
map, 473, 499 

Oil-can, improved pattern, 299 

Oils, testing lubricating, 100 

Opera and field glasses, on the disregard 
of theory in the construction of, 643 

Organ: 388, 417; building, amateur, 354; 
built, the, 70, 541, 563, 615, 669; hy- 
draulic machine for blowing, 648; 
pneumatic levers for, 328 

Ornamental : slide-rest, 665; turning, 69, 
98, 124, 146, 255, 332, 567, 641, 647 

Oval chuck, 130, 206 


PACKING rings of piston, 415, 493 

Paint, removing old, 168 

Pansies, 467 

Pantagraph, 311 

Paper, silvering, 191 

Parallelogram of forces, 515 

Pattern, wave, 649 

Patterns, tool for describing, 98 

Peas, mice eating, 441 

Pedal, harmonium, 262 

Pedals, radiating or concave, 48 

Peronospora infestans, 65:3 

Perpendicular shaft, turning, 75, 153 

Perspective, 509, 560, 594 

Photographic: laboratories, 477; lenses, 
312 

Photographs, enlarging, 624 

Pianoforte: construction, 95, 591; strings, 
improved seale for lengths of, 202; 
studs, 432; tuning-key, 510 

Pinions, lantern, 125 

Pipes, proportions of, 35 

Piston, packing rings of, 415, 493 

Plato, 198, 384, 411 

Pneumatic, levers for, 328 

Pola rixcope, 365 

Portable dark tent, 389 

Potato discase, the, 65. 

Press: boakbinder'z, 623; hydraulic, 256, 
310 

Projectiles for rifled guns, greatly elon- 
gu ted. 515 

Proof of the deluge, one, 175 

Propeller, Allingham's. 39, 173 

Proportions of pipes, 35 

Puddling machines, 83 

Pump: centrifugal, 419, 470; portable 
force, 516 

Punching machine, improved, 321 

Pythagoras's theorem, now proof of, 203, 
257, 282 


QUERY, geometrical, 648 
Question, mathematical, 152 


RABBLE, Dormoy's revolving, 213 

Radiating pedals, 43 

Rainhow, iris or, 596 

Reducing valve, self-acting, 399 

Reeds, harmonium, 324 

Reflection and incidence, angle of, 205, 
283 


Refrigerator. dynamic, 428 

Removing old paint, 168 

Repairing the watch, 503, 529, 580, 657 

Reptile tooth, new, 203 

Resistance of Vultate cell, Mance's method 
of measuring, 276 

Rest: ornamental slide, 665; Washington 
spherical, 644 

Robin Hood sewing-machine, 355 

Rods, wood, 22, 205 

Rotary: engine, 462; motion, new method 
of changing reciprocating into, 484, 
537, 593 

Rotating valvo for steam-engine, 320 

Round shoulders and curved spines, 514 


SAFBTY-LAMP for minors, ?17 
Sailing boat, motion of, 649 

Samels’ patent standard lock, 197 
Sand-papéring machine, 246 
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Sash-fasteners, new, 537 

Saw: driving circular, 229; water-power 
for working, 103 

Scarecrow, 469 

Screver, V, 260 

Screw-cutting, 644 

Screws for woodwork, improved, 377 

Scroll-saw, improved, 347 

Sections, conic, 262 

Seed, raising, 469 

Seedbox, 19 

Segment of circular ring, area of, 128 

Self-acting blind roller, 295 

Self-acting blowing apparatur, 124 

Setting: butterflies and moths, 266; lathe, 
670 

Sewing-machines : 417: combined knitting 
3 269; Howe, 329; Robin Hood, 

i Singer family, 172 


Shaft. turn rpendicular, 75, 153 
Shiftin holst ight. 572 
Shoe, thick-soled, 338 


Shoemaking, boot and, 578 
Show-stand 547 

Sight, a question of, 20 

Signals, distant, on the Midland, 511 
Silvering paper, 191 

Simmonds’ governor, 34 

Singer family sewing-machine, 172 
Sirsalis cleft, the great, 292 
Sketching from Nature, 520, 547, 570 
Skotching-board, steadying, 471 


Skewbacks of camber arches, 675 
Slide-rest, ornamental, 665 

Slide-valve of Cameron's pump. 287 
Sliding seat for racing boats, 372 

Smoky chimney, 261 

Snatchblock, improved, 346 

Solar faculæ, 302 

Spindle, improved, for circular saws, 13 
Spines, round shoulders and curved, 


514 
Spiral Mla Sa 
Spirometer, 4 

Star-systema and star ores 369 

Stars, new double, 2 

Steam : boiling by, 161 "bua, new, 161 
Steel shafts, hardening, 517 

„ carpet, 324 

Strings, pi ano, improved acale for, 202 
Stub-end for connecting-rod, 454 
Studs for pianoforte, 432 

Submarine structures, 347 

Sunrise curve, 98 

Sunspota, 358, 436, 463, 562. 8 668 
Suspended clothes-horae, 13 


TELESCOPIC work for moonlight 
evenings, 292 

5 measuring by electric! ty, 
55. 

Tenoning machine, 476 

Terrestrial gravitation, 17, 228 


| Toating bleaching-powder, 236 


Theophilus and Cyrillus, 147 

Phick-soled shoe, 338 

Tilt-hammer, 128, 231 

Timber houses, 341 

Time at the Antipodes, 234. 337 

5 bending, 44, 101; fixing belts on, 

02 

Tool: another combined, 99: for describ- 
ing patterns, 98; for punching rivots 
out of watch-chaina, 412 

Tool-chest and bench, carp«nter's, 311 

Tools: grinding turning, 332; improvod 
turning. 528 

Tooth, new reptile, 203 

Transit: instrument, wall, 640; 
construction of, 121 

Traversing screw chuck, 150 

Tricycle, Yorkshire steam, 255 

Trigonometry, question in, 260, 494, 547 

Turners and turnery of King's Cliffs, 
Northamptonshire, 403 

Turning: 338: ornamental, 69, 98, 124, 
146, 255, 332, 567, 641, 647; tools, 
improved, 528; tools uscd for motals, 

6 


lines, 


51 
Turbine, 563 


USE and adjustments of the equatoreal, 
551, 629 
Using book without hands, 19, 127, 224 
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VALVE: rotating for steam-engine, 
320; nelf-acting relucing, 399 

Valvelers on 593 

Velocipedea, 99 

Violin: making, 516; new form of, 254 

Vision, 674 


WALL transit instrument, 640 
Warming greenhouses, 599 
Washing machine, new, 190 
Washington spherical rest, 644 
Watch, and how to repair it, 503, 529, 
580, 657 
Watch-chains, fastenings for, 530 
Water: filter, cheap. 87; flow of, 16 
Water-power to work saw, 103 
Water-pressure engine, 12 
Waterwheel, floats of, 593 
Wave pattern, 649 
Weather: connection between collicry 
explosions and, 222; maps, 451 
Woather-glass. simple, 69 
Whoels, improvements in carriage. 225 
Wire-covering machine, 268, 381. 407, 43 
ine garden walls, 333 
Wood rods, 22, 205 
Wrenches, adjustable, 243 


YACHT building, 416 
Yorkshire stcam tricycle, 255 
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THE PRESERVATION AND DESICCATION 
OF WOOD. 


3 preservation of timber is a subject that 
has occupied the attention of scientific in- 
quirers for years, and notwithstanding that iron 
has supplanted it for many purposes, wood is 
still used toan extent which makes its duration a 
consideration not to be lightly passed over. On 
p. 324 of our last volume we gave an account of 
the results of some experiments tried with 
various antiseptic preparations on green oak, by 
Herr Muller, from which it appeared that the 
best method of preserving wood from the effects 
of moisture is to force into it two mineral anti- 
Septic salts, which mutually decompose each 
other in the pores of the wood, and by coagulating 
the albumen, and excluding the water, prevent 
decay. The two salts found to give the best re- 
sults were phosphate of soda and chloride of 
barium, in solutions of which the timber was 
steeped; but a combination of soda, soap, and 
sulphate of copper is probably equally efficient, 
and this latter process is to be preferred for 
timber likely to be subjected to the attacks of 
worms, which under certain circumstances neces- 
sitate the exercise of as much precantion as the 
decay known by the generic name of rot. The 
best known processes, however, are those which 
employ creosote, corrosive sublimate (Kyanising), 
chloride of zinc, and sulphate of copper, all of 
which have been used with fair success. Kyan’s 
process, patented in 1832 and 1836, was highly 
thought of at the time of its introduction, 
but it is now seldom used. Payne's method con- 
sisted in first forcing a solution of sulphate of 
iron into the wood, and subsequently introducing 
carbonate of soda, an insoluble substance being 
thus formed in the cellular stracture of the wood, 
the process when properly and effectually carried 
out having yielded satisfactory results. Chloride 
of zinc has been used in several of the Government 
dockyards in preserving wood for the interior 
fittings of vessels, which are frequently liable to 
the attacks of insects. But probably the most 
successful process hitherto adopted is that known 
as creogoting, in which the wood is completely 
impregnated with oil of tar, the bituminous por- 
tion of which enters the capillary tubes of the 
material, closing the pores and preventing the 
access of air and moisture, while the albumen is 
coagulated and the attacks of worms and insects 
generally warded off by the noxious properties 
of the creosote. But even this method fails to 
preserve timber from the ravayes of the Limnoria 
terebrans for any length of time, as piles under 
water, such as those of jetties, have been found 
to be eaten through after about four years, al- 
though thoroughly creosoted, the preserving pro- 
cess appearing to be effective only so long as the 
external costing of the oil endured. The process, 
as patented by Mr. Bethell, consists in drying 
the wood in a chamber through which the smoke 
and the products of combustion of the fuel, which 
also heats the oil, are passed ; the wood while 
still warm is then immersed in a bath of heated 
creosote, or placed in strong wrought-iron 
cylinders, and the preserving fluid forced into it 
ata high pressure. With soft woods, such as 
pine, but little difficulty is experienced in 
thoroughly impregnating the timber, but with 
oak and other woods a pressuye of 170lb. or 1801b. 
on the equare inch is not sufficient to creosote 
More than the outer inch or so. 
One of the simplest methods of preserving 
wood is that introduced by M. Boucherie, which 


has been found effectual with elm, poplar, alder, 
beech, birch, and other porous-grained timber 
when newly felled. He employs a solution of 
sulphate of copper (1 to 100 of water), and a 
water-tight cap being fitted on one end of the log 
to be preserved and connected by a tube with the 
tank containing the solution, which is elevated 
about 40ft. from the ground, the sap runs out at 
one end as the preserving fluid enters at the 
other, the weight of the liquid in the tank fur- 
nishing the very moderate pressure required by 
this system. 


Some interesting particulars of the various 
plans hitherto adopted for the desiccation of 
wood, have been recently published by M. Payen 
in the Annales de Conservatoire. From these 
we find that the methods heretofore employed in 
the desiccation of wood may be referred to one of 
the following classes :—1. Coatings applied to the 
surface of wood in order to prevent the access of 
air and moisture. 2. Simple immersion in an 
antiseptic fluid. 3. Vital suction or filtration, of 
which the Boucherie process mentioned above is 
the type. 4. Injection of antiseptic fluids, ina 
closed vessel, by alternation of vacuum and 
pressure. 5. Artificial desiccation, followed by 
injection in closed vessels. 


The presence of water and air in wood is one 
of the principal causes of the fermentation of its 
organic matter, and of its consequent alteration 
and destruction. These changes often remove an 
appreciable part of organic matter containing 
combustible carbon and hydrogen, while the 
hpgroscopic water contained in the wood, in its 
volatilisation absorbs a part of the heat developed 
in combustion, thus diminishing its calorific 
powers. 

To give a precise notion of the utility of the 
desiccation of wood fuel, it is necessary to com- 
pare the quantity of useful heat obtained from 
driedand from green wood. This comparison is easily 
made by taking for standard the mean elementary 
composition of some wood, say oak, and the equi- 
valent of carbon given under the two conditions. 
100 parts of dry oak contain 50 of carbon, 6°20 
of hydrogen, and 48:80 of oxygen. To the calo- 
rific power of the carbon (50) should be added, 
the equivalent representing the excess of hydrogen 
(somewhat variable in different kinds of wood) 
above the quantity necessary to unite with the 
oxygen so as to form water. In oak, this excess 
is 0:630; equivalent to at least 1°89 of carbon. 
100 parts of dry oak are, therefore, equivalent to 
50 + 1:89 = 51:89 of pure carbon. 


But in order to determine the quantity of 
usefal heat, it is proper to deduct that which, 
in the process of combustion, transforms into 
vapour the hydrogen and oxygen. This water of 
composition is fifty-hundredths of the total 
weight absorbing in transformation into vapour 
at tue temperature of aombustion a quantity of 
heat equivalent to 5 of carbon, which is to be 
deducted from 51:89; giving a remainder of 46°89 
of useful carbon, which represents the calorific 
power of 100 parts of dry oak. 


Now suppose that moist oak contains 45 per 
cent. of water: As 100 parts of desiccated wood 
represent 46°89 of carbon, 55 would give 25:79 of 
carbon; from which is to be deducted 4:50 used 
in vaporising the 45 of water; giving 
21:29. It follows that 225 parts of green wood 
must be burned to give as much useful heat as 
100 of dry. But besides this loss, it happens 
that in certain cases, asin the melting of glass 
and of zinc, it is impossible to attain the desired 
end by the use of green wood. Hence, desicca- 
tion, almost always useful, becomes an absolute 


necessity in the manufacture of glass and in 
metallurgy where wood is the fuel employed. 

In the ivjection of wood under pressure the 
elimination of the water of moisture permits the 
antiseptic liquid to take its place. Hence the 
more or less complete expulsion of the water 
would be useful in various ways, and would fulfif 
ono of the conditions most favourable to its con- 
servation. 

“There are two methods of desiccation: the 
natural, by long exposure to air, under cover; 
and the artificial, by means of stoves or ovens. 
The natural process is insufficient for preserva- 
tion; for however great the pains and long the 
exposure, there always remains a residuum of 
water, amounting to from 10 to 20 per cent., suffi- 
cient to cause fermentation, to invite insects, and 
to favour cryptogamic growths. This sort of 
drying is suited only to wood for carpentry or 
furniture ; being sufficient to prevent change of 
dimensions or warping when removed from the 
action of humidity. The artificial process secures 
a more complete preservation, since it drives from 
the wood all the contained moisture ; this condi- 
tion cannot be maintained against the influence 
of the atmosphere, except by some coating im- 
pervious to moisture. On the other hand, the 
preparation of the wood, or its injection with an- 
tiseptic fluids in closed vessels cannot be sue- 
cessful unless the wood has been sufficiently dried, 
so as to allow the withdrawal of the air from the 
tissues. When moist wood is subjected to this 
process, the liquids cannot escape; and of course 
their place cannot be taken by antiseptic fluids. 

Experience has shown that injection in closed 
vessels is practicable only with woods sufficiently 
dricd, and this explains the invention of so magy 
apparatus for desiccation. It is only within a 
few years that this imi desiccation has 
become successful; a success mainly due to the 
apparatus described further on. 

Attempts to desiccate wood have been frequently 
made. Wollaston and Fourcroy recommended 
the process ; and Newmann employed steam far 
the purpose. Placing the wood in a large wooden 
box, he admitted steam from a boiler and drew off 
the condensed vapour charged with albumen and 
sap. The progress was tested by the colour of 
the liquid drawn off; when this e colour- 
less the wood was taken out. This method would 
have given favourable results if superheated 
steam had been employed so as thoroughly to 
permeate the wood; but the expense would have 
been too great. In 1837 M. de Mecquerem in- 
vented a process which consisted in subjecting 
the wood to a current of heated air ia a closed 
vessel; the current being impelled by a blowar. 
The air entered at the bottom and escaped at the 
top. In 1839 M. Carpentier patented an inren- 
tion in which he made use of a hermetically 
closed chamber, in which the wood was exposed te 
the action of air heated by passing over metallic 
plates, and introduced throngh four longitudinal 
tubes disposed upon the floor of the furnace, 
from which it was discharged into the heating 
chamber. The vapours and the moist air escaped 
by four longitudinal pipes placed in the upper 
part of the furnace a communicating with the 
chimney. 

In 1848—1853 Bethell, who gave much atlan- 
tion to the preservation of wood and vegetahle 
substances, took out a number of patents in 
England and France. One of these consisted of 
a rectangular brick chamber, with hollow walls 
filled with cinders to prevent radiation; tha 
arched roof being constructed in the same way. 
One end was left free to admit a carriage on rails, 
and a double iron door closed this entrance wher (x. 
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chamber was filled. At the other end was a | of trapezoidal form; there were six chambers 


furnace provided with a grate for the burning of 
coke, oil, wood, or tar, according to the end in 
view, whether simple desiccation, or smoking ; 
that is, impregnating with antiseptic gases pro- 
ceeding from the incomplete combustion of 
tarry substances. The products of combustion 

assed through a central flue at the bottom, which 

ivided near the entrance; the branches carried 
the smoke to the bottom of the chamber, from 
which it passed over the wood. The smoke, 
gases, and moisture escaped at one end by a pipe 
at the top, and at the other by a sort of ventilating 
chimney. The temperature was about 210° Fahr., 
and the time varied from eight to twelve hours. 
This rapidity was obtained at considerable ex- 
pense of fuel; for the rapid movement of the 
heated gases did not permit the complete utilisa- 
tion of their calorig, and it is doubtful whether 
large pieces of wood, as railway ties, can be 
thoroughly desiccated in so short atime. This, 
indeed, was shown by numerous experiments 
made at London in 1853 by the “ Desiocating 
Company.” The wood was placed in a close 
chamber of a capacity of about 1,300 cubic yards. 
The air was heated in Taylor’s apparatus, as in the 
metallurgy of iron, and was driven over the wood 
by a ventilator; bat slowly, and in such quantity 
that the atmosphere of the chamber was entirely 
changed in three or four minutes. Nearly twenty- 
four bushels of coal wero consumed in twenty- 
four hours. It was found that an average of 
fifteen days was required for complete desic- 
cation at a temperature of from 113° to 140°. 
This low temperature and protracted time seem 
to be better for woods that are to be used in car- 
pentry, cabinet work, and the like. 

The furnace of M. Guibert, of Tourlaville, in- 
vented in 1861, was in essential points similar to 
that of Bethell, patented in England in 1848. 
Reuther's invention (1860) was intended for the 
desiccation of ties and their injection with 
creosote. The products of combustion are intro- 
duced by means of canals at the bottom of either 
side of the chamber. These are covered with iron 
plates which heat the air within the chamber. At 
the extremities near the door are two vertical pipes 
which enter the hollow space in the walls and the 
vault. A chimney surmounts the vault at either end. 
Before the wood is put in, the two orifices at the 
end of the canals are opened so that the smoke 
and heated gas may enter the chamber and raise 
its temperature. At the beginning of the opera- 
tion, one chimney is closed so that the products of 
combustion may pass directly tothe other chimney 
by the vertical pipes. When the vault is warm 
enough, the second chimney, that near the 
entrance, is closed. The time of desiccation is 
twenty-four hours, the temperature being gradu- 
ally raised to 210°. 

In all the apparatus described, the gas, smoke, 
and heat are introduced at the bottom, while the 
discharge is from thetop. This disposition is de- 
fective, because the heated air rises directly to the 
top of the chamber, and escapes without having 
had time to become saturated with the moisture 
of the wood. 

Peclet in his treatise on “ Heat” noticed this 
defect, and recommended a reversal of the direc- 
tion of the heated currents. He states that in 
1822 M. Ternaux effected this in a vermicelli 
desiccator at Saint Ouen, and that the operation 
was much more rapid. He says: We thus find 
a condition of great importance; that the issue of 
vapours should always be effected at the bottom 
of the drying-chamber. This prevents stagnation, 
and is at the same time very favourable to the 
saturation of the heated air; for hot air moves 
rapidly while rising in a denser medium, but 
moves slowly and distributes itself uniformly 
when it circulates downward.” 

Peclet proposes the following process for drying 
wood and peat: Two parallel galleries with a 
furnace at the bottom of each, and horizontal 
pipes under the bottom, through which the smoke 
is to pass uniformly and in succession, so as to 
distribute the heat as uniformly as possible. 
Each gallery is to be closed at both ends by 
double doors, and is to be provided with rails for 
iron waggons, upon which the wood is to be piled 
80 as nearly to fill the chamber. The smoke of the 
two furnaces passes into a common chimney of 
large section, having a draught-regulator at its 
top. The adjacent walls of the galleries form a 
closed space ; in the middle of this is a chimney 
which communicates below with each of the gal- 
leries by means of oritices provided with registers. 
On each side of the chimney, at the bottom, are 
the farnaces. This process was applied some 
rcars ago at Graffensladen. The apparatus was 


heated by seven furnaces, disposed in two sections 
separated bya passage. The vapours escaped by 
lateral orifices at the bottom, opening into the 
chimney. Each furnace was connected with a 
horizontal brick chamber, hermetically closed at 
the end, which divided and returned upon itself 
to open into a vertical coimney near the furnace. 
The desiccation lasted night and day for from ten 
to twenty days. Experience fixed the tempera- 
ture for oak at 100° and for pine at 120°. The 
action of this apparatus is very slow, and, there- 
fore, not fitted for the desiccation of railroad ties. 

In 1851 M. Imbert took out a patent for an 
oven for drying wood intended as fuel in metal or 
glass works. The chamber was long, and its bottom 
was covered with metallic plates forming three 
longitudinal tubes, which terminated at one end in 
the chimney of a small furnace set several yards 
below, in a vault. The carriages entered at one 
end and were removed at tho other, near which 
the products from the fire entered by orifices in 
the plates. The gases escaped by an orifice in 
the lower part of the oven. When the wood on 
the carriage nearest the discharging door was dry 
enough, it was shoved out by another introduced 
at the entrance. The temperature was lower 
nearer the entrance, so that the wood advanced 
in a contrary direction to that of the motion of 
the gases, and passed into successively higher 
temperatures. 

This device of making the wood advance in a 
direction contrary to the motion of the heated gas 
was afterwards recommended by Lechatelier in 
1853. He proposed for the desiccation of ties which 
were to be injected, an apparatus like the kiln em- 
ployed in annealing glass. The wood was to be put in 
a long gallery, on waggons, and to be slowly moved 
in a direction contrary to that of the heated gas, 
towards the maximum point of temperature, the 
introduction and removal being effected as in the 
last case. 

In 1863 Mr. Blythe, an English manufacturer 
who was engaged at Bordeaux and Landes in 
the injection of wood with sulphate of copper, 
invented the apparatus which has now come into 
most general use. This is a double oven, com- 
posed of two rectangular chambers about 105ft. 
wide, 8ft. high, and LO}ft. long. The outer and 
partition walls are of brick, resting on a founda- 
tion of masonry. Two brick vaults roof the 
chamber. The side and partition walls are 
hollow, the space being Sin. wide, and ex- 
tending tho entire length and height of the wall. 
These hollow spaces communicate with the lower 
part of the chambers by small openings, and with 
small chimneys at the top. At either end of 
each chamber is a double gate of iron. In each 
chamber, at a little distance from the side walls, 
are set two walls of masonry for the rails. 
Between and below these walls is a long arched 
passage, communicating with a furnace. The 
furnaces are covered by a fire-brick vault, which 
projects over the fire-grate far enough into the 
chamber to cover the flame. Along the whole 
length of the walls of the passage just described, 
and inside the rails, run two small flues or pas- 
sages; and between these is another flue, 80 
connected with the furnaces as to form a separate 
passage for each, so as to prevent the mixture 
of the products of combustion. 

The action of the apparatus is as follows :— 
Four waggons of wood are introduced, and the 
doors shut. The products of combustion enter 
the passages from the furnaces; thence they 
enter through orifices into the two flues just 
inside the rails. ‘The heated gases now rise and 
and pass through the wood, taking up the water 
that has been converted into vapour. In doing 
this they cool, and then pass along the walls, 
which are colder than the middle of the cham- 
bers. Arriving at the bottom, they escape by 
orifices regularly distributed in the hollow wall, 
and pass out by the chimneys. By this method 
a constant and uniform circulation is secured, 
and the temperature is sensibly uniform. 

The great advantage of this system is that the 
process can be completed within twenty-four 
hours after the tree is felled, and even water- 
logged timber can be subjected to it and effec- 
tually dried. 


THE ECONOMICAL USE OF STEAM. 


A? the recent meeting of the Manchester 
Steam-Users’ Association, Sir William 
Fairbiirn made some observations concerning the 
most economical pressure at which it is desirable 
to employ steam. Tae subject is one of increas- 
ing importance, if not exactly in view of the 
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exhaustion of our coal supplies, at least as an 
attempt to meet the largely enhanced cost of fuel 
which is likely to arise. It is a matter of fact 
that by raising the working pressure from 10lb. or 
151b. to 50lb. a saving of one half the fuel 
required is effected, while an equal amount of 
work is accomplished ; and assuming that the same 
law holds good for pressures up to even 1, 000lb. 
it is a subject worthy the earnest consideration 
of steam-users at what pressure it is safe to 
work boilers in order to obtain the greatest 
economy in fuel. From the experiments: which 
Sir W. Fairbairn has made for some years past 
on the density, force, and temperature of steam, 
he is convinced that if a large economy in fuel is 
ever to be attained it must be by employing 
greatly increased pressure, and a more largely 
augmented rate of expansion than what is usual 
at present. The results of his experiments have 
convinced him that dry steam isolated from water 
at a high pressure gives double the work at the 
same expenditure of fuel—an opinion which ig 
indorsed by the most eminent writers on the sub- 
ject. Regarding the construction of boilera cap- 
able of withstanding high pressures as a matter 
completely under control, and having arrived. by 
actual practice, at a knowledge that steam at 
501b. or 701b. per square inch can be governed ag 
easily as that at 15, he asks why pressures of 150lb. 
and 200lb. should not be tried on the presump- 
tion that the saving of fuel would be in proportion 
and follow the same law in the ratio of the in- 
crease of pressure —i. e., a more complete utilisa- 
tion of the heat, and consequently a greater 
amount of work at the same expenditure of fuel. 
All attempts to effect changes of this description 
are, of course, limited by the amount of strength 
it is found possible to impart to the boiler, and 
by the conditions essential to the safety of its 
working. Ou this, the most important part of 
the question, however, he has no misgivings, for 
from experiments he has been making recently, 
he is convinced that the steam- user would be as 
safe, if not safer, in working at 150lb. as he is 
at present with 50lb. per square inch. Sir Wil- 
liam did not explain the principle on which these 
boilers are to be constructed, but mentioned 
that he had one of 80 horse-power at work, which 
had been tested by hydraulic pressure to 400lb. 
on the square inch, this being the limit to which 
the pumps and gauges employed were capable of 
working. He is convinced that it would have 
withstood double that pressure (i. e., 800lb.) if the 
testing apparatus had been equal to the task. A 
suitable engine is also undergoing a series of 
trials, and while all parties are satisfied with the 
boiler, he hopes that the same may before long 
be said of the engine. Sir William was very 
naturally reticent as to the construction of his 
experimental apparatus, but the introduction of 
the matter before the Association is an earnest 
that fall particulars will shortly be given. The 
engineer of the Association points out that no 
higher charge is made for boilers working at 
100lb. than for those at as low as 10lb. per square 
inch, provided they are constructed in a manner 
suitable to the higher pressure. Locomotives 
are worked at from 120lb. to 2001b. on the square 
inch, and we see no reason why similar pressures 
should not become the fashion in stationary 
boilers ; for, as Sir William said, there are no 
secrets 15 boiler explosions; they are entirely 
owing eſther to neglect on the part of the engineer 
or on the part of his employer.“ 


LESSONS ON CHEMISTRY.* 
By BELIMO R. BOTTONE. 

(Late of the Istituto Bellino, Novara, Italy.) 
(Continued from p. 597, Vol. XIV.) 


SECTION 6B. — Compounps oF OXYGEN WITH 
CHLORINE. 


98 —OXYGEN combines with chlorine in five! 
e different proportions, but of the resulting 
compounds only three are known in the free 
state. 


* The right of translation and reproduction is resorved. 


1 Many chemists admit only three of these as being 
definite compounds; but they are not agreed as to 
which of the five are to come under this designation. 
While Miller, Roscoe, aud most English chemists hold 
the bodies marked A, B, and C to be the true oxidos of 
chlorine, Millon, and others who have devoted much 
study to the subject, incline to the belief that A, B, and 
E uro the only ones worthy of that name, and that the 
others are either mixtures of chlorine gas with one or 
other of these oxides, or else compounds of these oxides 
with each other. A brief notice of these doubtfully- 
constituted bodies will be found at the end of tbis 
acclion (6B). 


$ 
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A. CHLORINE MownoxmpE.2—Synonym: 


a 


chlorous anhydride. Symbol: Clz O'“. Molecu- 
lar weight: 87. 


99. Prorertizs.—At ordinary temperatures 
this body exists as a pale reddish yellow gass 
of the specific gravity of 3:01. Its odour is very 
powerful, resembling that of chlorine. It dis- 
Solves freely in water, furnishing a solution of 
yellow colour, which possesses powerful bleach- 
in ies. At a temperature of abont 
0° Fahr., chlorine monoxide becomes liquid. In 
the fluid state it is of a red colour, and is heavier 
than water. Thrown into water, liquid chlorine 
monoxide sinks to the bottom, and then, pro- 
vided there be sufficient water, dissolves. When 
once reduced to the liquid form chlorine monoxide 
does not boil, or even appear to volatilise, until 
the temperature reaches 70° Fahr. It is, how- 
ever, a very dangerous body to handle, as it 
sometimes explodes spontaneously even when 
surrounded with a freezing mixture. The solu- 
tion of chlorine monoxide in water bleaches with 
much greater power than the solution of chlorine. 


We oan easily understand the reason of this 


greater energy when we call to mind that chlorine 
bleaches by virtue of its power of seizing the 
hydrogen contained in the water, and liberating 
ita oxygen; for the quantity of oxygen liberated 
by the chlorine monoxide solution is exactly 
double that liberated by an equal amount of 
chlorine solution. This is illustrated by the 


following equations :— 
For Chlorine Cl,’ + B'O = C),’H,' + O- 
* 3 0'0” £ H,'0” — Cl HA $ 0," 


The oxygen thus liberated, being in the nascent 
state,‘ rapidly enters into combination with 
the elements of the colouring matter, producing 
thereby colourless compounds. 


100.—As we shall return to the subject of 
chlorine monoxide when dealing of the correct 
application of the word “acid,” we would im- 
press on the reader’s mind that the solution of 
chlorine monoxide in water is yellow. 


101.—Prepanstion.—By passing dry chlorine 
over m oxide, when part of the chlorine oom - 
bines with the merouty to form mercury chloride, 
mi ia with the oxygen to form chlorine mo- 
noxide. The following equation exemplifies the 
changes which take place :— 


Hg -O. + Cl,’ = He- + ch 0”. 


Fig. 9 represents the apparatus required. A 
is the flask for generating chlorine, B tube con- 
taining calcium chloride, which absorbs’ any 


2 Owing to the different views held by various 
chemists as to the molecular constitution of bodies, and 
the relations which these hold to one another, our 
chemical nomenclature is in a state of transition and 
fearful disorder. Hardly two chemists agree as to the 
most appropriate name for any compound. Hence, at 
the London University Matriculation Examinations, 
the name given to the compounds and expected to be 
used by the candidates varies with each examiner, and 
at nearly every examination. It would only confuse the 
reader were we to put in the text all the names b 
which any substance may be designated; but in foot- 
note will be found most of the received names. All 
theoretical considerations regarding the adaptability, 
propriet „and scientific accuracy of the names will be 

eferred until a sufficient number of facts has been 

lzced under the reader's notice to enable him to 
Judge for himself. The synonyms of chlorine monoxide 
are protoxide of chlorine and hypochlorous acid. Thig 
last is the name now used (1872) by the examiners. 


8 Of all modern autherities Roscoe is the only one 
who states this gas to be colourless. 


4 Nascent (from rascere, to be born), being born. An 
element is said to be nascent when just 881 free from a 
compound containing it. Elements are found to be 
gifted with much greater chemical energy when in the 
nascent state than in their ordinary condition. The 
reason is obvious. We have seen (17) that elements in 
their free state consist of an aggregation of molecules, 
each of which is built up of two or more atoms of the 
self-same clement. Now, in these molecules the valen- 
des of the element are, to a certain extent, satisfied 
reciprocally. Let us take, for the sake of example, the 
molecule of ordinary oxygen, consisting, as we have 
8 5 0 a aon of oxygen, united to 
ano of oxygen, by ue of the two valencies 
inherent to each atom, thus 2— * 


desto 


Bas rng met ge 
8, the in are, pro tem 
and hence act with their full peer. Ga. 


<aGm> 


But, of course, if no other element be esent with 
which can combine by preference, these atome 
instaatly unite to form the molecules of ordinary 
oxygen. 

3 Many substances are used for drying gases. Pumice 
stone soaked in oil of vitriol is very wselul, Potash, 
Mme, &¢., are sometimes employed, 


7 salt,” for reasons which will Łe hereafter adduced. 


Hypo- | moisture the gas may carry with it; C tube con- 


taining mercury oxide, D tube in which the 


| FIG. 
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chlorine monoxide may be condensed by a 
freezing mixture. 


A (). Hrrochronous Acm.—Synonym: Hy- 
drogen Hypochlorite.s Symbol: H'A'O”. Mole- 
cular and combining weight: 52:5. 


102.—Prorerties. — Hypochlorous acid is a 
colourless fluid, of a very peculiar smell and 
powerful bleaching properties. It combines with 
metals to form a class of bodies called hypochlor- 
ites. It appears to be formed from chlorine 
monoxide by the union of one molecule of water 
with one of chlorine monoxide (hence called 
hypochlorous anhydride, or hypochlorous acid 
without water.) By this union a substitution 
takes place, and two molecules of hypochlor- 
ous acid result. The following graphic equation 

prehension 


will facilitate oom — 
Sis 35 S 
FES FE 2 Molecules of 
888 S. Hypochlorous Acid. 
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x —— E 
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When hypochlorous acid acts on metallic bodies, 
the hydrogen contained in the molecule is ex- 
pelled, and the metal takes its place thus :— 


M + HClO” = M'Ol'O” + E. 


(See paragraph 53.) Acted on by metallic oxides, 
water is formed, while the metal unites with the 
oxide of chlorine, thus :— 


M,'0” + 2H’Cl'O” = 2M'Cl'0” + HO. 
The resulting compound in either case is a hypo- 
chlorite of the metal employed. This property 


of acting on metallic oxides, with the production 
of water, is common to all acids.’ 


108.—Preparatioy, - When chlorine gas is 
passed through a cold solution of soda (Na'H’'0O”), 
a mixture of sodium hypochlorite, slong with 
sodium chloride, is formed, as may be seen below: 


2Na'H'O” + Cl,'= Na'Ol'O” + Na‘Cl' + H. O- 


If, instead of soda, we use slaked lime (Ca H 0%˙%, 
a similar interchange takes place, and we obtain a 


y | calcium hypochlorite in mixture with a calcium 


chloride, thus :— 
20a H 0,” + 2012 = On”Cl,'0,” -+ Ca”01,' + 
2H,'0O”. 


By acting on either of these substances with 
dilute nitric, or acetic acid, the hypochlorous acid 
is liberated, and may be obtained by distillation ; 
while the calcium chloride (or sodium chloride, as 
the case may be) is left unchanged. The follow- 
ing equation elucidates this :— 


Ca’Cl,'0,”, Ca’Cl,’ + 2H'N"'0,” = Ca”2N""0," + 
Ca’El, + H,'Cl,'0,". 


. 104.—The hypochlorites are much used in the 
arts as bleaching and disinfectant agents: the 
ones most in use are the impure calcium, sodium, 
and potassium hypochlorites. The first is known 
commercially under the es of bleaching 
powder, or chloride of lime; the second is known 
as bleaching liquor, or chloride of soda; and the 
last goes by the name of Eau de Javelle. The 
use of the orites of magnesium, alumi- 
nium, and zino, as bleaching agents, has also 
been proposed. Chloride of lime, for the use of 
the arts, is prepared on a large scale by the fol- 
lowing process:—A chamber, built of lead or 
Yorkshire flagstone, and containing a number of 
perforated shelves, is provided. Into this, on the 
shelves, are placed thin layers of well-slaked 
nn x 


6 Hydric hypochlorite. Barff., 1871. 


7 We use the term “ acid” in preference to. hydrogen 


3 


lime. Chlorine £ is then introduced, which, 
acting on the lime, produces the compound in 
question. The richness of the resulting substance 
in hypochlorite depends—(1) on the goodness of 
the lime; (2) on the amount of water it has 
absorbed during the slaking; and (3) on not 
allowing the chlorine to enter the chamber too 
rapidly, as in this latter case heat is generated, 
and a new compound, possessing no bleaching 
properties, is formed. The quantity of chlorine 
absorbed, even under the most favourable circum- 
stances, always falls short of that indicated by 
theory. When acted on by hydrochloric acid, 
hypochlorous acid is resolved into water and 
chlorine, as the following equation illustrates :— 


crm 7 7 = Hi 4 t 


All acids which are wufficicntly powerful to set 
free hydroehloric acid from calcium chloride, 
produce this effect when added to bleaching 
powder. 


105.— We have seen (paragraph 87) that 
manganese binoxide facilitates the production of 
oxygen from potassium chlorate without under- 
going any apparent change ; a somewhat similar 
effect is produced when the oxide of copper, or of 
cobalt, is heated with the solution of a hypochlo- 
rite. No change is visible 10 SH oxide used, but 
the oxygen of the hypochlorite is gradaally 
eliminated, and a metallic chloride is formed, 


thus :— 
M' CIO“ = MC + O. 


“This decomposition depends on the fact, that 
higher oxides of the metal are at first formed ; 
but these decompose under the influence of heat, 
and give off oxygen, regenerating the lower oxide, 
which again attacks another portion of hypochlo- 
rite, and thus the process continuous. It 
is not improbable that the action of manganese 
binoxide, in facilitating the evolution of oxygen 
from potassium chlorate, may end upon a 
similar ation. It is also probable that the 
effect noticed above (of copper sulphate on air and 
hydrochloric acid) is due to the same cause. 
Owing to the above reaction, oxygen -may be 
easily prepared from a hypochlorite. f 


106.—By attentive examination of the mode in 
which orous acid comports itself with 
regard to metals and metallic oxides, we are led 
to the conolusion that the rational graphio 
formula of this body is 


L 


— 
Here we see that the bivalency of the oxygen en- 
ables it to hold the two atoms (each monovalent) of 
hydrogen and chlorine, and this gives also the 
key to the interchanges which may be effected 
by substituting a metal for the hydrogen. Nob 
only can the hy n be replaced by another 
monovalent body, but the chlorine also is capable 
of being replaced in like manner. Hence, as we 
have seen (104), by acting on this body with 
hydrochloric acid, we actually bring about this 
substitution. It is worthy of remark, that both 
monoxide of chlorine and hypochlorous anhydride 
may be conveniently referred to the type, water. 


Water. Chlorine Monoxide. Hypochlorous Acid. 
Hay Claw Hes. .9 f 
He cl cu 20 

But water itself may be referred to the type 


oxygen, for the oxygen molecule is built up of two 
bivalent atoms of oxygen,” 


Oxygen. Water. 
<n" Hs s 
0% <20 11 


while in vater two monovalent atoms of hydrogen 
replace one bivalent atom of oxygen. 


8 The chlorine for this purpose is prepared by a new 
and most interesting process. It has been found that 
by causing a mixture of hydrochlorie acid gas and com- 
mon air to pass over heated copper sulphate, the oxygen 
contained in the air combines with the hydrogen of the 
R acid, forming water, and liberating the 
chlorine, thus :— 


l O,“ + HyOly = Hro” + Cly. 
The copper sulphate apparently undergoes no change, 


hence it may be used an indefinite number of times; 
bat it is probable that a series of rapid oxidations and 


deoxidations take place in it. We shall return to this 


point shortly when treatlag of the action of some 
metallic oxides on hypochlorites. 


9 Roscoe. 
10 See paragraph 29 in farther elucidation of this view. 
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Chlorous 
Combining 


. CHIORINE Trioxiwe.—Synonym : 
anhydride. Symbol: CJ,’ Oz”. 
weight: 119. 
107.—Prorenties.—A gas of a deep greenish- 

yellow colour, with a specific gravity of about 

2745.42 It has a very strong, pungent smell. In 

the presence of water it bleaches powerfally. 

Heated to 185° Fahr. it explodes with moderate 

force, resolving itself into his constituents. 


108. — Preragzation.— When a mixture of 
tassium chlorate, nitric acid, and a deoxidising 
ody 8 is heated to a temperature somewhat 
wnder 135° Fahr., chlorine trioxide is evolved, 
and may be collected by downward displacement, 
as shown at Fig. 8 (see paragraph 51). Care must 
be taken not to reach 135°, as explosion would 
ensue 


x (2). CELOROUS Actp.—Synonym : Hydrogen 
Chlorite.4 Symbol: H'Cl'0,”. Combining 
weight: 68-5. 
109.—This body has been but little studied. 


It is known to be a most active bleaching agent. 
R is formed by the union of chlorous anhydride 


with the elements of water, thus :— 
CI, O3 + HO“ = H'O,” + H' Ci O,“. 
In presence of metallic oxides, it gives rise to a 


eklorite of the metal employed with the reproduc- 
tion of water, thus :— 


M'O” + 2H'Cl’0,” = M’2Cl'0,” + HO. 
The graphio formula of this body may be ex- 
presscd as 


I telar eula aC 
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The Deviation of the Compass in Iron Ships con- 
sidered practically. By W. H. Rosser. London : 
J. Imray and Son. 

A VERY practical manual on an important 

subject, and when we consider the immense 


„An intercourse for upwards of twenty years 
with the officers of the Merchant Service—as 
teacher, adjuster of compasses, and author—has 
given me ample means of making myself ac- 
quainted with their weak points; and to appreciate 
how weak they are in the matter of the deviation 
of the compass one has only to attend an inquiry 
into the loss of an iron ship, when the crade 
questions asked, and equally crade answers given 
fully testify that nautical assessors, masters, 
mates, and pilots are all in the same category.“ 


On the extent of deviation and the importance 
of having the steering compass adjusted, especi- 
ally for short voyages, the author says :— 


It can well be supposed that when the maxi- 
mum deviation of the steering compass in vessels 
employed on short voyages exceeds a point, it 
would be preferable to adjust it by the use of 
magnets, for if left uncorrected the man at the 
wheel could not but be perfectly bewildered.” 


We were somewhat surprised to find from the 
author's twenty years’ experience, that it must 
be said with regret that in the Merchant Service 
comparatively few iron ships and steamers carry 
a standard compass; at least, an instrument en- 
titled to that name. In the large majority of 
instances all the compasses are, as regards the 
cardinal points, adjusted by the use of bar 
magnets, while the quadrantal deviation, which 
ought to be compensated by chain boxes or by 
cylindrical iron is too generally neglected, 80 
that after all such compasses are but partially 
adjusted.” If this really be the case we, as 
members of the press, and feeling the importance 
of the public safety, must say emphatically “ such 
things ought not to be.” : 


The sections on heeling error“ are written 
with much judgment. Bearing in mind that an 
iron ship is itself a magnet affected differently in 
every position she may be in by tho earth’s mag- 
netism, and that her compasses are adjusted on 
an even beam, a competent knowledge on the part of 
the master of the error of deviation produced by 
heeling is indispensable, especially as this error is 
perpetually changing with the latitude, and is more 


amount of property afloat and the vast number of | or less dependent upon the lay of the ship when 


lives exposed to danger, if not to death, on our 
ocean highways, the appearance of a concise series 
of directions for ascertaining the deviation of the 
eompass in iron ships by the ordinary method of 
swinging, for the construction of steering cards, 
for the determination of deviation at sea by time 
azimuths of the sun or a star, for finding the 
errors of adjusted compasses, and also of the 
heeling error, with the method of adjusting the 
standard compass, and other matters appertaining 
te the general subject, written in an easy style, 
which we are certain will commend itself to the 
elass for which the work is principally intended, 
$ a sign that no ordinary interest is manifested 
is the welfare of our sea-going population. 

It is to be regretted that undue dependence 
is often placed on the adjustment of the com- 


passes by professional adjusters, the officers of a | 


ship in many cases being quite satisfied that the 
eompasses are adjusted, and they are, farnished 
with a steering card. On this head the author’s 
prefatory remarks are exceedingly pertinent. 
Speaking of the treatment of the subject as dis- 
tinct from its connection with the science of 
magnetism, and its mathematical investigation, 
* he says :— 

“The majority of seamen (fully to the extent 
of nincty-nine out of every hundred) are unscien- 
tific and non-mathematical, yet not so ignorant, 


But that if told why they are to do a thing they 


will do it better than by blindly following a rule 
withont a reason assigned, as is the case when 
they add together certain logarithms to obtain 
particular results in the various problems of 
navigation. 


11 Chlorous acid, 1820.56; chlorous acid, 1871. Barff., &c. 


12 Air 100. Its density is, therefore, anoma/ous—that is 
tb say, does not agree with the received view of tho consti- 
tution ofa molecule. We have seen (17) that the weight of 
a molecule is usually the weight of 2 vols. Now 2 vols. of 
Hydrogen weigh 2; but 2 vols. of chlorine trioxide, 
instead of weighing 119 (as the formula given above 
would lead me to infer) weigh only 79-4. This peculiarity 
points to one of two things :—(1) Either the generally- 
received formula is incorrect; (2) or contraction has 
taken place toa lesser extent than indicated by theory. 
This latter is probably the true cause of the discrepancy 
in question, for we find that 8 vols. of oxygen and 2 of 
ehlorine have coalesced to form 8 vols. of the compound, 
imstead of 2 only; hence 8 vols. weigh 119, which is the 
theoretical weight of one molecule of this body. 

ft A deoxodising body is one which absorbs oxygen 
veadiJy, hence takes oxygen from or deoxodises any sub- 
staace with which it may be placed iu contact. Deoxo- 
Au. bod tes are also ed reducing agents. 


tá Hydric chlorite. Barf, 1671. 
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building. It is during this process she takes up 
her maguetism, but not permanently so. The 
author's observations on this head are important: 


It is useless to offer any remarks on the 
direction in which an iron ship should be built; it 
must be built in the bnilder’s yard, be the lay of 
it what it may; but it would be well if there were 
a better understanding between builder, owner, 
optician, and adjuster than there seems to be at 
present. Vessels would then be better equipped 
as regards compasses than they are now. Further, 
no vessel should be turned off the stocks and im- 
mediately afterwards adjusted or swung for the 
errors of the compasses, subsequently loaded, and 
then sent to sea; such a mode of proceeding is 
nothing more or less than wicked in the extreme, 
for by the time the ship is ready for sea the 
errors have changed and the given deviation cards 
are of no use. After launching, the vessel while 
fitting and loading should lie in the oppo- |! 
site direction to that in which it was built, and 
be swung for the errors of the compasses just 
before going to sea. 

t“ Vessels lose a large part of their magnetism 
within a short time of their launching. * ° # 
As a rule they cannot be said to have settled to 
their normal condition under two to two and a 
half years; after that no change ofany significance 
occurs except under a considerable change of 
geographical position, which is equivalent to say- 
ing that the deviation changes with a change of 
the magnetic elements within the range of which 
they are brought by voyaging from one region to 
another.” 


As regards the compasses generally supplied, 
our author says, A walk through the portion of 
any town where these instruments are exposed in 
the windows is not very encouraging, and the 
general impression derived from an examination 
of them, taking one with the other, is that they 
are far from being instruments of precision.” On 
the idea of cutting off the ship's magnetism from 
the compass, he says :— 


Never set your wits to work to devise a method 
of cutting off from the compass the magnetism of 
the ship, such a thing being an impossibility ; it 
would only show you are witless. None but 
quacks in science talk of demagnetising and de- 
polarising a ship, of cutting off a ship's magnetism, 
or of inventing a compass to be unaffected with 
deviation ; but you may, if you have a spare com- 
pass, try it in different parts of the ship to find 
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out the spot of least deviation ; you thereby show 
your judgment.“ 


This book, which is illustrated with Napier’s 
diagram of the curve of deviation, is one of which 


every page contains valuable information. Its 
rules are concise and its directions so plain that 
a master could readily ascertain the deviation of 
the compasses of hin own ship and readily adjust 
them. In a word, it contains all that is necessary 
to become acquainted with for the safety cf his 
vessel, so far as magnetism is concerned. 


Observations of Comets from B.C. 611 to 4. D. 
1640. Extracted from the Chinese Annals. 
By Joss WILLIAMS. F.S.A., Assistant Secretary 
of the Royal Astronomical Society. London : 
1871. 


Toe award of the Gold Medal of the Royal 
Astronomical Society to Sig. Schiaparelli has 
tended to invest Cometary Astronomy with a 
new interest. Although we have the orbits of 
but two comets identified with those of meteors 
it is not improbable that as science advances 
other indentitications will be made, and cata- 
logues of comets will be in greater request than 
heretofore. The catalogue now before us of 373 
comets recorded by the Chinese, contains 149 
instances not included in Biot's ‘‘ Catalogue of 
Comets observed in China,” published in the sup- 
plement to the ‘‘ Connaissance des Temps for 
1846, and may be regarded as the most complete 
collection of notices of these phenomena 
those ancient annals. The well-known Sinological 
attainments of the translator, and his perfect ac- 
quaintance with the Chinese language, particularly 
fithim for rendering into English the notices of 
Cometary phenomena contained in the work. In 
each case the year and day in our reckoning 
of the appearance of the comet is given, also the 
year of the Chinese epoch ; the moon and day of 
the same phenomenon are given with all the 
astronomical particulars, such as its place 
amongst the stars, the character and length of 
its tail, and the direction which this appendage 
assumed. Accompanying the catalogue is an 
atlas of 32 maps, including the 28 stellar divisions 
most in use by the Chinese astronomers, and 
continually referred to by them in their observa- 
tions. This atlas is not only curious and in- 
teresting as giving an idea of Chinese astronomy 
so far as regards the stars, but Mr. Williams has, 
by giving reduced tracings of Flamsteed’s figures, 
furnished the means—by laying down upon them 
the corresponding Chinese asterisms—of identify- 
ing the stars in both systems, the Chinese and 
European. It is this feature which renders the 
work so valuable in an astronomical point of 
view, nor is it less valuable as a guide to Chinese 
chronology. The mode of reckoning by cycles 
of 60 years, which has been in use in China 
since the year 2637 B.C.; the lunar cycle of 19 
years ; the arrangements of the months, &c., are 
all fully explained and illustrated by appropriate 
tables, so that the work, having a much higher 
value than being a mere catalogue of comets, 
will greatly assist students of Chinese history. 
The introductory remarks also contain a very 
interesting account of the early astronomy of the 
Chinese. The following extract shows the great 
care and amount of labour that has been bestowed 
on the translation of the catalogue. 


“From the preceding remarks it must be 
evident that the production of this work has 
been attended with no ordinary amount of labour. 
Many thonsands of Chinesecharacters required to 
be carefully copied and accurately translated, 
the whole of the dates ascertained by computa- 
tion, and numerous works, both Chinese and 
European, had to be examined or collated. In 
addition to these, the construction of the tables 
for compnting the dates of their chronology, and 
of the atlas, both of which have been found not 
merely useful but indispensable to the carrying 
on of the work, required a great amount of re- 
search and attention. How far the results may 
be worthy of the time and labour bestowed on 
them must be left for those who are better 
qualified than myself to form an opinion on suck 
subjects to determine. Errors may doubtless be 
found to exist, although every care has been 
taken to avoid them; and it is hoped that none 
seriously affecting the character of any part af 
the work may be found. It must, however, bo 
remembered, that this is strictly a work of re- 
ference, andas such may at some future period 
be of service in investigations respecting the 
former appearance of any particular comet that 
may then pay us a visit.” 


l 
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ELECTRIC CLOCKS. 


A T a recent meeting of the Society of Arts con- 

nected with the Technological Institute of 
Massachusetts, Mr. J. Hamblett read a paper on 
. elocks, of which the following is an ab- 
stract :— 


One of the first attempts to propel clocks by elec- 
tricity was made by Alexander Bain about 1812. 
His tery consisted of a plate of copper and a 
plate of zinc buried in the earth. The pendulum 
rod was of wood, with a large coil of copper wire 
for a bob; the ends of the wire were carried up the 
pendulum rod to its point of suspension, and were 
there connected with wires from the buried plates; 
two brackets, about half way up the rod, supported 
@ sliding breakpiece, which was so situated that it 
would be pushed a little at every vibration of the 
pendulum, and by this means an electric circuit 
was made and broken. The operation of these 
clocks was not satisfactory, as they were liable to 
error from fluctuations of the battery power. 

Batteries have always been a source of tronble to 
electric clock makers, for apon their constancy the 
acc of the clocks in a great measure depends. 
Mr. Hamblett uses the Smee battery; the elements 
are pure zinc and platinum; the solution consists 
of pure water and chemically pure sulphuric acid. 
He uses no screw cupe, as they are liable to become 
loose, and are frequently the source of much annoy- 
ance. The wires connecting thé elements of his 
5 are soldered together. An electric clock in- 
vented by Mr. Charles Shepard has been much used 
in England. In these clocks the impulse is given 
to the pendulum by the falling of a lever, which is 
raised at each vibration of the pendulum by an 
electro- et. As the weight of the lever and the 
distanoe which it falls are constant quantities, the 
impulse imparted to the pendulum will be constant, 

the accuracy of the clocks will not be affected 
by fluctuations of the battery power. 

The mechanism of these clocks is such that an 
electric circuit is established and broken once every 
second, which operates dials at distant places. 
Electric contacts are usually made of platinum or 
of an alloy of platinum and iridium. When the 
circuit is broken, an electric spark passes between 
the contact points, which causes a slight oxidation 
of the platinum, and, where an electric current is 
established every second, this oxide may accumulate 
and become a cause of error. In Mr. Hamblett's 
clocks, this difficulty is obviated to a great extent 
by establishing the circuit, which moves the dials 
only once in a minute. The dials are made very 
simple and tick once in each minute; and all the 
dials controlled by one clock will move together, 
indicating exactly the beginning of each minute. 

Clocks cannot only be propelled, but may be con- 
trolled and corrected by electricity. Clocks con- 
trolled by electricity have two small magnets, 
placed at the lower end of the pendulum, which are 
so arranged in relation to two stationary coils of 
wire that at each vibration of the pendulum one of 
the magnets will pass into the opening in one of the 
coils. Once each second an electric current is 
sent through the coils from the controlling clock, 
and if the controlled clock be inclined to go slow, 


the current from the controlling clock, acting upon | passag 


flask which has been 
of St. Michan's Church. 
absorb moisture so rapidly, that all the bodies that 
are placed in them are converted into natural 
mummies. i 
that are as perfect as the day they were placed 
there, except that the flesh is converted into parch- 
meut. In these subterranean vaults there is a long 
passage, closed by an iron door; and when this 


dant on the small islands and rocks nearly through- 
out the West Indian Archipelago. In the island of 
Trinidad we have Inf usorial strata and bitumen, 
and, of course, adjacent guano. At all of these 
localities volcanic action is evident, but we have 
some localities of guano without Infusorial " strata 
or bitumen as yet recorded, while we have the 
celebrated Infusorial " strata of Virginia, which, by 
a little stretch of the imagination, may be supposed 
to be related in some way to the petroleam of West 
Virginia and Pennsylvania, In Algeria we have 
“ Infusorial” strata and ition: ut he never 
heard of guano having been found near by. How- 
ever, now that attention is called to this fact it is 
to be hoped that more careful observations will be 
made connected with the subject, and he hereby 
calls on all sciencists and travellers to do all they 
can to assist in the elucidation of this interesting 
and important matter. From all of these facts, and 
others that he has collected of no less importance, 
derived from chemical and microscopical characters, 
he bas come to the conclasion that guano is not the 
excreta of birds deposited upom the islands end 
mainland after its upheaval, but that it is the result 
of the accumulation of the bodies of animals and 
plants, for the most part minute, and belonging to 
the group which Haeckel has included in a new 
kingdom, separate from the animal as well as the 
vegetable, under the name of Protista, and sub- 
sequently upbhea ved from the bottom of the ocean. 
Subsequent chemical changes have transforined it 
into guano, or heat and pressure have so acted upon 
it that the organic matter has been transformed into 
bitumen, while the mineral constituents are pre- 
served in the beautiful atomies that make up the 
mass of the extensive Infusorial strata found in 
various parts of the world.— Monthly Microscopical 
Journal. 


ATMOSPHERIC DUST.* 
(Concluded from page 658, Vol. XIV.) 


1 AVING demonstrated that the ordinary atmo- 
sphere is filled with organic dust, it will be 
necessary to show you that the quantity and quality 
may vary considerably according to the locality. 
It is self-evident as regards the quantity, that, in 
spite of the extreme lightness of these particles, 
they will gradually subside and settle down, and a 
ure atmosphere, as regards motes, is attainable. 
Even in the country, however, we find these motes. 
There may, besides, be organic particles even too 
fine for the highest powers of our microscope, or 
the analysis of a beam of sunlight. It, however, 


requires the constant regurgitation of the waves of 
alr, 


from the movements of a busy city or shifting 
winds, to keep this dust suspended. I have here a 
laced all night in the vaults 
The vaults are so dry, and 


There are specimens, centuries old, 


e is closed, there is nothing but the still- 


ness of death. What could be more appropriate 
for an experiment? This flask which we have here 
was first exhausted, and then opened in an inverted 
position in the vauits. After some time it was re- 
moved, taking the precaution, however, to close it 
before it was removed. On placing this across the 
course of the light, it is found to be optically empty; 
it contains no dust, although it had been in a place 
where everything was and dusty; but the air 
‘was perfectly still, and all the motes had subsided ; 
thus we see that, by merely placing a flask that has 
been opened in a certain locality across the beam of 
light, we can optically analyse it. Again, as we 
ascend, there is less and less of this dust. On the 
high mountains, such as the Alps, the air is found 
to be nearly pure. 

We now come to a very important part—namely, 
the composition of this dust. Thecomposition will 
differ much according to the locality; but large 
cities interest us most, both from the fact that the 
dust abounds in such localities, and because it comes 
in contact with more lungs. In such cities the dust 
contains larger quantitios of matter out of place 
(dirt) than other localities. It mainly or almost 
entirely consists of stable manure, in a fluely com- 
minuted condition, with germs and other products 
arising from the fermentation connected therewith. 
In 1866, the cholera year, I published analyses of 
the street dusts of Dublin, taken from Grafton and 
other streets, and drew particular attention to the 
importance of this subject, as bearing upon sanitary 
matters. Next year Dr. Letheby wrote upon the 
same subject, in connection with the mud and dust 
of London, and also gave analyses of them. I now 
place before you the results of some analyses re- 
cently made for this lecture :— 

Grafton-street, dust dried at 212° Fahr. contained 
organic matter, 31; carbon, 43:7 ; nitrogen, 1:07; 
per cent. Cab stand, Nassau-street, contained 


the magnets, will tend to accelerate it, and vice 
versa. Mr. Hamblett believes this to be the best 
method yet devised for distributing time. One 
standard clock may control many other glocks at 
different points, and if an accident bappens to the 
wires the controlled clocks will not stop, but will go 
on at their own rates. Methods similar to this have 
been adopted in Edinburgh, Glasgow, and St. 
Petersburg. A clock, erected by Mr. Hamblett in 
the observatory at Alleghany City, Pa., controls all 
the clocks of the Pennsylvania Central Railroad, 
and those of connecting lines westward to St. 
Louis. This is the longest line of time distribution 
in the world. He made brief mention of the va- 
rious time signals and time balls used in different 
countries, and explained at length the distribution 
of time and the operation of time signals ii. Eng- 
land by the mean time clock in the observatory at 
Greenwich. 


WHAT IS GUANO? 


1 question has recently attracted a good deal 
of attention from several naturalists, especially 
from Professor A. M. Edwards, of the Lyceum of 
Natural History of New York. Professor Edwards 
says that in California there is a deposit of 
" Infusoria,” improperly so-called, accompanied by 
bitumen. which bitumen the gentlemen of the State 
Survey believe has been derived from those 
“Infasoria,” and that contiguous thereto we have 
guano deposits. At Payta, in Pera, Dr. C.F. Winslow 

covered an Infusorial deposit. almost identical 
in character with the Californian one ; near by are 

tamen springs, and lying off the coast are the 
guano islands of Lobos, Chincha, Guanape, and 
others, At Natanai, Japan, we have extensive 
Infusorial strata and bitumen: it is not re- 
corded whether guano occurs in that quarter. In 
the island of Barbadoes we have “ Infusorial ” strata, 
bitamen, and uear by the guano islands of the 


nace . * By C. R C. Ticnnornr, F. C. S., Ke. An abstract of a 
bbeam Sea; and he is informed guano is abun- . 
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organic matter, 45; carbon, 57°5; nitrogen, 2'1 per 
cent., nitrates and ammonia a A . 

These dusts, if left in a damp condition, after 
some days become alkaline, and evolve ammonia; 
when first produced, they are faintly acid, and con- 
tain little or no ammonia; this, however, does not 
always apply to cab stands, the mud and dirt of 
which is generally in a progressing state of compo- 
sition; they are most mischievous spots, and re- 
quire a great deal of supervision. This disagree- 
able matter is all well ground down by the wheels 
of the cabs on the paving stones. If we take inte 
consideration the fact that, over Carlisle Bridge . 
alone we have a milling power that would grind 
many barrels of corn per diem, we see how well this 
organic matter is prepared to work mischief, if it 
is capable of doing so. The street dust becomes 
the pabulum, or stock in trade, of the atmospheric 
dust; and when we consider the large amount of 
animal matter of the worst description that is 
spread out for the play of the breezes, the quality 
of the organic matter of our atmosphere can be 
well appreciated. That the great supply of this 
organic matter is gotten from the street dust, is 
borne out by the microscopic and other researches 
of Dr. Angus Smith. These floating particles may 
be viewed as the carriers of zymotic diseases, or 
those started by ferments. i 

Disease is simply a matter of chemical change 
produced, in many cases, by the direct action of a 
ferment. M. Pasteur, proved, many years since, 
that if a flask of putrescible matter were closed 
after being filled with air that had passed through 
red-hot’ tubes, we get no fermentation. Why? 
Professor Tyndall's experiments explain this phe- 
nomenon; the germs of fermentation contained in 
the air have been destroyed. M. Pasteur had done 
to the air entering the flask what was done some 
short time since to the air entering the tube. The 
germs were burnt up. Here are specimens of soyp 
and milk some two months old, and yet, when 
opened to-day, quite fresh and good ; but the most 
curious part of this is the fact that they were simply 
closed with prepared cotton wool. Each specimen 
was boiled in its respective flask, to destroy any 
germs that might be in them, and closed whilst 
boiling, but now they have been once opened fer- 
mentation would set in, for the atmospheric dust 
would enter with the air. R l 

One of the practical applications of these and 
similar experiments has been wonderfully de- 
veloped by Professor Lister, of Edinburgh. To use 
his own words, it is a system of treatment which 
consists of such management of surgical cases as 
shall effectually prevent the occurrence of putrefas- 
tion in the parts concerned. Space will not permit 
me to go into Professor Lister's line of investigation 
at present; but, in conclusion, I may remark that 
by a careful and well-considered system of antisep- 
tic treatment, which is based upon the scientiliec 
consideration of the germ theory, hospital gangrene, 
and such like diseases are said to be t unknown 
in the institution with which he is connected. 

As regards the dust eliminated during the dif- 
ferent processes of trades, I have only one er 
two remarks to make. In most cases they ast 
chemically, but many cases are known where they 
shorten life merely by the mechanical entrance of 
particles into the lungs. Where we find coarse and 
heavy particles, such as iron, and such glutinons 
particles as flour, passing through the protective 
passages into the longs there is nothing wonderful 
in spores passing, 250,000 of which have been seen 
in one drop of water, particularly when such motes 
are found to pass and bubble through vessels con- 
taining sulphuric acid without being stopped. 

There is a great deal of grinding in the manufac- 
ture of edge tools, and polished iron work of every 
description ; and there aro two kinds of grinders— 
the wet and the dry grinders; the first suffer, but 
not nearly so much as the latter, who “ buff” or 
polish their goods with emery, which you know is a 
very hard mineral. It is also curious to find that 
the polishing of cast iron is said to be much more 
injurious than wrought, or even steel. The sleeves 
of these men's shirts are a mass of iron mould from 
wiping the perspiration off their faces. 

ne intellectual man said that workmen could 
not afford respirators, which soon became filthy, 
and were very hot and uncomfortable to wear. and 
made them feel faint. When told that be did not 
look so bad, he said that at one time he was very 
ill, but was much better now (aged 32). His doctor 
had told him he might live to about 46 ; his fellow- 
workers died about 40. He took an emetio every 
week. Dr. Sigerson also states that scutch mille, 
from the character of their spiky dust, are human 
slaughter houses. Dr. Mapother has described an 
excellent respirator for working men. Although 
the workman issometimes an inconsiderato being, 
what does he not suffer in the cause of commerce? 
and how careful we should be in legislating justly 
and considerately for this being who offers up as a 
sacrifice so many precious days of his life on the 
altar of maui: on. 

As regards the difficulty in intercepting this float- 
ing matter, Tyndall, ia mentioning the subject, 
gives cotton waol as being the best intercepter; 
therefore it will be the best mechanical purider. 
You must remember thatywhen there are no par- 


6 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 365. 


Mar. 22, 1872. 


ticles of dust, there is no continuity of the light. 
The following experiment of Tyndall will illustrate 
this in another manner. I have here an ordinary 
lass shade, and I will place it in the track of the 
am mouth downwards. The track can be observed 
passing through the shade; but if I let pure hydro- 
en gas enter the shade from the top downwards, 
fis gas being much lighter than ordinary air, it 
gradually displaces it. Hydrogen is a metal in a 
aseous state, and is the lightest substance known. 
soon as it occupies the space crossed by the beam 
the luminous space is obliterated. Here we have 
the same results, or darkness, produced as when 
we burnt up the motes. 

Having thus reminded you of the optical appear- 
ance that is produced by placing pure gas or air in 
the track of the beam, you will understand the ex- 
periments which illustrate the effects of cotton- 
wool as a fitting medium, as detailed by Professor 
Tyndall :—‘I fill my lungs with ordinary air, and 
breathe through a glass tube across the electric 
beam. The condensation of the aqueous vapour 
of the breath is shown by the formation of a 
laminous white cloud of delicate texture. It is 
nece to abolish this cloud by heating the tube: 
when this is done, the luminous track of the beam 
is uninterrupted, the dust from the lungs makes 
good the particles displaced. But after a time an 
obscure disc appears upon the beam, the darkness 
of which increases, until finally towards the end of 
the expiration, the beam is, as it were, pierced by 
an intense black holo, in which no particles what- 
ever can be discovered. The air, in fact, has so 
lodged its motes within the passages of tho lungs as 
to render the last portions of the expired air abso. 
lutely free from suspended matter. I now empty 
my lungs as perfectly as possible, and, placing a 
handfal of cotton wool against my mouth and 
nostrils, inhale throngh it. On expiring the air 
through the glass tube, its freedom from floating 
matter is at once manifested. From the beginning 
of the expiration the beam is pierced by a black 
aperture.” 

Before concluding this rather meagre account of 
so important a subject, I would wish to add a few 
words as regards the merit and bearing of the ques- 
tion generally. Becanse we have had it strikingly 
placed before us that we are constantly inbaling 
dust, we are not nccessarily to work ourselves into 
a dust mania; but, on the other hand, we should 
not be callous to the danger that may arise from 
such a quarter. 

You know, perhaps, Voltaire’s remarks when he 
was told that coffee was a slow poison —“ You are 
right, my friend ; it is slow, and horribly slow. I 
have been driuking it more than seventy years, and 
it has not killed me yet.” Well, Voltaire was a 
sceptical kind of man, but we must not be too 
sceptical, for dust may be harmless, very slow poison, 
and sometimes such a poison that no human efforts 
could stay its power. I remember a very clever 
article appearing in one of the papers some years 
since upon the change of matter, in which the 
author showed that the number of persons who 


had existed upon our globe would, on calculation, | 


be five persons to every square foot of earth; 80 
that tlie carth was one vast cemetery, the whole 
surface of tho globe having been dug over 128 times 
to bury its dead—that 


„ There's not a dust that floats on air 
But once was living man.” 


Now, such a notion would not be pleasant; and, 
however clever such writing may be, it is but the 
hyperbole of science—simply a poetical license. 
We are not breathing the dust of our forefathers; 
itis chauged, and is constantly changing. Weare 
consuming oxygen, hydrogen, carbon, and other 
substances; but the oxygen, when it enters into my 
system, and combines with the products it already 
finds there, is no longer oxygen; its entity is 
destroyed, and it exists as another compound. In 
fact, our bodily existence on earth may be viewed 
as typical of the interchange of chemical molecules 
generally; and, whilst we are tied to these chemi- 
cal atoms, let us hope that we may use them to our 
own honour, and to the advantage of our fellow- 
creatures. 


ee 


GAS AND WATER PIPES AS LIGHTNING 
CONDUCTORS. 


T inlluence of gas and water pipes in deter- 
mining the direction of a discharge of lightuing 
formed the subject of a paper recently read by Mr. 
Henry Wilde, before the Manchester Literary and 
Philosophical Society. The author said :— 


Although the utility of the lightning-condactor 
has been established in all parts of the world by the 
‘experience of more than a century, yet a sufficient 
number of instances are recorded of damage done 
by lightning to buildings armed with conductors to 
produce, in the minds of some, an impression that 
the protective influence of lightning-conductors is 
of but questionable value. The destruction by fire 
of the church at Crumpsall during a thunderstorm 
has induced me to bring before the society some 
facts connected with the electric aischarge, which 
have guided me for some years in the recommenda- 


| tion of means by which disasters of this kind may 
be averted. 

For the proper consideration of this subject, it is 
necessary to make a distinction between the mecha- 
nical damage, which is the direct effect of the light- 
ning stroke, and the damage caused indirectly by 
the firing of inflammable materials which happen 
to be in the line of discharge. 

Instances of mechanical injury to buildings not 
provided with conductors are still sufficiently nu- 
merous te illustrate the terrific force of the light- 
ning stroke. ee lofty buildings are furnished 
with conductors from the summit to the base, and 
thence into the earth, damage of the mechanical 
kind is now unknown; and even in those cases 
where lightning conductors have not extended con- 
tinnonsly through the whole height of a building, 
or where the lower extremity of the conductor 
has terminated abruptly at the base of the building, 
the severity of the stroke has been greatly miti- 
gated, the damage being limited, in many cases, to 
the loosening of a few stones or bricks. 

The ever extending introduotion of gas and water 
ipes into the interior of buildings armed with 
ightning-conductors has, however, greatly altered 

the character of the protection which they formerly 
afforded, and the convietion has been long forced 
upon me that while buildings so armed are effec- 
tually protected from injary of the mechanical kind, 
they are more stibject to damage by fire. The proxi- 
mity of lightning-conductors to gas and water mains 
as an element of danger has not yet, go far as I 
know, engaged the attention of electricians, and it 
was first brought under my notice at Oldham, in 
1861, by witnessing the effects of a lightning dis- 
charge from the end of a length of iron wire rope, 
which had been fixed near to the top of a tall factory 
chimney, for the purpose of supporting a long length 
of telegraph wire. The chimney was provided with 
a copper lightning-conductor terminating in the 
ground in the usual manner. In close proximity to 
the conductor, and parallel with it, the wire rope 
descended from near the top of the chimney for a 
distance of 100ft., and was finally secured to an iron 
bolt inserted in the chimney about 10ft. from the 
ground. During a thunderstorm which occurred 
soon after the telegraph wire was fixed the lightning 
descended the wire rope, and instead of discharging 
itself upon the neighbouring lightning-conductor, 
darted through the air for a distance of 16ft. to a 
gas-metcr in the cellar of an adjoining cotton ware- 


house, where it fused the lead pipe connections and | 


ignited the gas. That the discharge had really 
passed between the end of the wire rope and the 
lead pipe connections, was abundantly evident from 
the marks made on the chimney by the fusion and 
volatilisation of the end of the wire rope, and by the 
fusion the lead ripe. As the accident occurred in 
the day-time, the fire was soon detected and 
promptly extinguished. 

Another and equally instructive instance of the 
influence of gas-pipes in deterinining the direction 
of the lightning discharge occurred in the summer 
of 1863 at St. Paul's Church, Kersal Moor, during 
divine service. To the outside of the spire and 
tower of this church a copper conductor was fixed, 
the lower extremity of which was extended under 
the soil for a distance of about 20ft. The lightning 


of the electrio discharge having taken place through 
the masonry were found, as in the case of the 
church at Kersal Moor, it seems highly probable that 
the lightning left the conductor at the point where 
the latter entered the iron spout, and by traversing 
the space between the leaden gutter and the line of 
gas-piping in the roof found a more easy path to 
the earth by the gas mains than was provided for it 
in the drain. 

In my experiments on the electrical condition of 
the terrestrial globe, I have already directed atten- 
tion to the powerful influence which lines of metal, 
extended in contact with moist ground, exercise in 
promoting the discharge of electric currents of com- 
paratively low tension into the earth’s substance, 
and also that the am@unt of the discharge from an 
electro-motor into the earth increases conjointly 
with the tension of the current and the length of the 
conductor extended in contact with the earth. It is 
not, therefore, surprising that atmospheric electri- 
city, of a tension sufficient to strike throngh a 
stratum of air several hundred yards thick, should 
find a easier path to the earth by leaping from a 
lightning conductor through a few feet of air or stone 
to a great system of gas and water mains, extending 
in large towns for miles, than by the short line of 
metal extending in the ground which forms the 
usual termination of a lightning conductor. 

It deserves to be noticed that in the cases of 
lightning discharge which I have cited the lightning 
conductors acted efficiently in protecting the build- 
ings from damage of a mechanical nature—the 
trifling injury to the church tower at Kersal Moor 
being directly attributable to the presence of the 
gas-pipe in proximity to the conductor. Nor would 
there have been any danger from fire by the ignition 
of the gas if all the pipes used in the interior of 
the buildings had been made of iron or brass in- 
stead of lead; for all the cases of the ignition of 
gas by lightning which have come ander my obser- 
vation have been brought about by the fusion of 
lead pipes in the line of discharge. The substita- 
tion of brass and iron, wherever lead is used in the 
construction of gas apparatus, would, however, be 
attended with great inconvenience and expense, and 
moreover would not avert other dangers incident 
to the disruptive discharge from the conductor to 
the gas and water pipes within a building. I have, 
therefore, recommended that in all cases where 
lightning conductors are attached to buildings, fitted 
up with gas and water pipes, the lower extremity 
of the lightning conductor should be bound in good 
metallic contact with one or other of such pipes 
outside the building. By attending to this precatu- 
tion the disruptive discharge between the lightning 
conductor and the gas and water pipes is prevented, 
and the fusible metal pipes in the interior of the 
building aro placed out of the influence of the 
lightning discharge. ; : 

Objections have been raised by some corporations 
to the establishment of metallic connection between 
lightning conductors and gas mains, on the ground 
that damage might arise from ignition and explo- 
sion. These objections are most irrational, as Cas 
will not iguite and explode unless mixed with at- 
mospheric air, and the passage of lightning along 
continuous metallic conductors will not ignite gas, 
even when mixed with air. Moreover, in every case 


descended this conductor, but instead of passing | of the ignition of gas by lightning the discharge 18 
into the earth by the path provided for it, struck | actually transmitted along the mains, such objec- 


through the side of the tower to a small gas-pipe 


tions notwithstanding. A grave responsibility, 


fixed to the iuner wall. The point at which the, therefore, rests upon those who, after introducing a 


ligutning left the conductor was about 5ft. above 
the level of the ground, and the thickness of the 
wall pierced was about 4ft.; but beyond the fracture 
of one of the outer stones of the wall, and the shat- 
tering of the plaster near the gas-pipe, the building 
sustained no injury. Thatthe direction of the elec- 
tric discharge had, in this case, been determined by 
the gas-pipes whica passed under the floor of the 
church was evident from the fact that the watches 
of several members of the congregation who were 
seatcd in the vicinity of the gas: mains were so 
strougly magnetised as to be rendered unserviceable. 

Tho church at Crumpsall is about a mile distant 
from that at Kersal Moor, and the ignition of the 
gas by lightning, which undoubtedly caused its de- 
struction, is not so distinctly traceable as it is in 
other cases which have come under iny observation, 
because the evidences of the passage of the electric 
discharge have been obliterated by the fire. From 
information, however, communicated to me by the 
clerk in charge of the building as to the arrunge- 
ment of the yas-pipes, the most probable course of 
the electric discharge was ultimately fonnd. The 
church is provided with a copper conductor, which 
descends outside the spire and tower as far ns the 
level of the roof. The conductor then enters a 
large iron down-spout, and from thence is carried 
into the same drain as that in which the spont dis- 
charges itself. Immediately under the roof of the 
nave, and against the wall, a line of iron gas-pipe 
extended parallel with the horizonta! lead gutter 
which conveyed the water from the roof to the iron 
spout in which the conductor was inclosed. This 
line of gas-piping, though not in use for some time 
previous to the fire, was in contact with the pipes 
connected with the meter in the vestry where the 
fire originated, and was not more than 3ft. distant 
from the Jead gutter on the roof. As no indications 


source of danger into a building, raise obstacles to 
the adoption of measures for averting this danger. 


WATER-PRESSURE ENGINE. 


F of a very simple form of water- 
pressure engine designed by Mr. A. Schmid, 
of Zurich, and which is now being manufactured in 
this country by Messrs. Fielding and Platt, of the 
Atlas Iron Works, Gloucester, will be found at 
page 12. The engine shown in our illustration 
has a 7in. cylinder with 9in. stroke, and is calc 
to develop 5 effective horse-power for each 100ft. of 
head of water with which it is worked. Referring 
to the engraving, it will be seen that the cylinder 18 
oscillating and that the face to whieh the passages 
from cach end of the cylinder open, is curved to an 
arc of a circle struck from the centre line of the 
trunnions. This face is beneath the cylinder, and 
bears upon a correspondingly formed concave face, 
having in it three ports, of which that in the centre 
communicates with the supply pipe, and the two 
outer ones with tho escape or exhaust. will be 
readily understood, from an inspection of the ge 
tion, how, as the cyliuder oscillates, the water 15 
alternately admitted to, and exbausted from, 
end of the cylinder. 

Referring to Fig. 3 it will ‘be seen that the traa- 
nions on the cylinder work in bearings formed in 8 
pair of levers having their fulcra at one end on the 
engine frame, and connected at the other end by 8 
cross piece, as shown. A bolt—connected at its 
lower end to the engine frame—passes up throug 
this cross piece, and exerts a downward pull 
it through the intervention of an indiarub 
washer. By means of the nuts on this bolt the 
pressure can be regulated to just the amount sufi- 
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cient to keep what we may call the valve faces in 
water-tight contact. The trunnion bearings are 
also adjustable for wear, as shown in Figs. 2 and 4. 

An air-vessel is provided on the supply pipe to 
take up any shocks which would otherwise be caused 
by variations in the speed of flow through that pipe, 
and it is found that in practice these engines run 
with great smoothness. An engine of this class, 
with bin. stroke, has been run most satisfactorily at 
900 revolutions per minute. As regards the duty 
obtained, we quote the following extract from a 
report made by Professor Kronauer, of the Poly- 
technic School at Zurich. He says: — As a mem- 
ber of the jury charged with the trial of twelve 
water motors (five cylinder engines and seven tur- 
bines) of different constructions, I can state that 
the engine of Mr. Schmid has surpassed all the 
others in regard of the percentage of duty and of 
simplicity of construction, the -trials, which have 
been made with the greatest care and accuracy, 
having given a useful effect of 89 per cent.“ The 
engine is, as the Professor justly remarks, of very 
simple construction, and the proportions and 
general design are excellent. o doubt these 
engines will prove very useful motors in a large 
namber of cases. 


LAMPLIGHTING BY ELECTRIOITY. 


PLAN for lighting street and other lamps by 

electricity has been invented ” by a resident 
of San Francisco. Dr. Van Zandt not only lights 
the gas, but also turns it on or off by electricity. 
The lamps are connected by underground wires 
with s central station, where the apparatus is 
situated, consisting of a galvanic battery, an induc- 
tion coil, and a switeb to throw the current on or off 
the wires in any portion of the city, so that all or 
any part of the lamps may be lighted or extinguished 
as required. Two independent circuits are neces- 
sary, one for operating an automatic apparatus in 
each lamp by which the ges is turned on and off; 
the other for conveying the current which lights the 
gas. The wire for the last circuit passes across the 
slitin the burner, where it is broken, so that the 
passage of the electric current produces a spark 
which ignites the gas. The wire near the burner 
cannot be insulated by caoutchouc or cloth, as these 
are destroyed by the heat; it is insulated by wind- 
ing it around non-condnacting trunnions on tho 
burner. Above these insulators, the wires are of 
Gernan silver tipped with platinum. Trials of this 
apparatus, using thirty-seven burners and over a 
nile of wire, have been made in one of the towns of 
the States, with results which show that the inven- 
tion is applicable to the purpose for which it is 
intended. 

gp 


SOIENTIFIO SOOIETIES, 


— — 
ROYAL ASTRONOMICAL SOCIETY. 


HE monthly meeting of this Society was held 
on Friday, March 8, Professor Cayley, 
President, in the chair. 


The Late Solar Eclipse. 

We were greatly disappointed on finding that 
only one communication had been reccived by the 
Society on this subject. We well remember the ab- 
aerbing interest manifested on the occasion of the 
return of the members of the different expeditions 
which went out to observe the eclipse of December, 
1870, and we felt it a decided blank when the only 
communication read was that from Mr. Russell, the 
Government Astronomer at Sydney, detailing the 
arrangements that bad beer made for observing the 
late eclipse, which were rendered nugatory by the 
presence of clouds. A question was asked by 
Captain Noble as to whether eny other communica- 
tious had been received, which he supplemented by 
another—viz., If not, why not? In reply it was 
stated that no original communications had been 
made to the Society. The notices contained in the 
report of the council presented at the annual meet- 
ing were obtained from various sources. This in- 
troduced some remarks on the proposed publication 
of the results by the Society (see ExOLIsu 
Mechanic, No. 357, January 26, 1872, p. 479), 
among which it was stated that the Government 
having been applied to to print the results, and 
having annouuced that no funds were available for 
the purpose, the council of the Royal Astronomical 
Bociety bad volunteered to defray the expenses, an 
understanding having been entered into with the 
council of the British Association, through whose 
been umnentality the funds for the expedition had 

n obtained, that all observed facts should be 
Published and none suppressed, although some 
might appear to be irrelevant. 


Solar Activity. 

Messrs. Do La Rue, Stewart, and Lowey, com- 
naicated the usual annual sammary of hotogra- 
Dale solar observations at Kew, from which it ap- 
1 that the intensity of the spot-producing 

ergy is diminishing, also that groups of sun-spots 


In connection with this subject we find from 
the annual report that 381 photograms of the sun 
were taken during the past year on 226 days, but we 
regret to learn that the continuous N 
record of the sun's disk will shortly draw to a 
close. During tho past ten years 2, 778 solar photo- 
grams have been taken, and about twenty papers 
communicated to the Royal and Royal Astronomical 
Societies embodying the results. 


Source of Solar Heat. 

A communication on this subject by Maxwell 
Hall was read. The author considered that the 
slow contraction of the san contributed to the de- 
velopment of solar heat. 


Approaching Transit of Venus. 

An interesting communication from Otto Struve 
on the preparations by the Russian Government 
for observing the forthcoming transit was read. 
The number of stations to take part in the observa- 
tions within the territories of the Russian Empire is 
twenty-four. They will be fally equipped for the 


purpose. 
Aurora Borealis. 
A communication, by Mr. Finlayson, on the 
Aurora of February 4, 1872, was read. We did not 
remark any peculiarity in the observations. 


Diffraction Phenomena in a Telescope. 
Captain Noble having noticed some remarkable 
henomena of diffraction while observing was in- 
faced to search for the cate, and found it to arise 
from the labours of a busy spider, having effected 
an entrance within the tube and constructed a com- 
plete network or grating across. These little 
crentures are often annoying to the astronomer, 
although he is so greatly indebted to them for the 
means of measurement. It wa: mentioned that on 
one occasion a spider had found its way into a mi- 
crometer and had availed itself of the lines already 
there. 


Optical Power as Affecting the Perception of 
Colours. 

Col. Strange communicated a note on certain ob- 
servations on the effect of optical power in pro- 
ducing a difference in the perception of certain 
colours. It appeared that the Colonel and some 
ladies of his family were at the theatre, and tbat 
the ladies directed his attention to a dress which 
they described as pink. On using his opera glass 
he at once pronounced it to be ent, and re- 
quested the ladics to view it through the same 
medium, when they too agreed that it was yellow. 
Subsequently it was ascertained that the dress in 
question was really white trimmed with yellow. 
The colonel said that nothing was more untrust- 
worthy than descriptions of colour, and as much 
attention had of late been given to the colours of 
heavenly bodies, he considered the fact above 
narrated worthy of recerd, and that in observations 
of colour the effects of various powers should be 
ascertained and recorded. 


Chronographie Determination of Longitude. 

A determination of the longitude of Teheran, in 
Persia, as connected with the Great Indian Survey, 
was communicated by Col. Walker. We under- 
stood that this determination connects the arc be- 
tween Greenwich and Madras with that previously 
determined between Greenwich and San Francisco, 
by the intermediate station Cambridge, Massachu- 
setts. The retardation on the Indian line of 3,470 
miles was less than 0'5 second. Inthe American 
determination the time of transmission of the gal- 
vanic current was 0-8 second. In the determina- 
tion of the difference of longitude of Neufchitel and 
Zurich, the velocity of the galvanic current was 
found to be about 7,300 miles in a second. 


Double Image Micrometer. 

Mr. Browning called attention to a double image 
micrometer which he had constructed by employing 
a divided Barlow lens. The instrument which was 
exhibited gave occasion to numerous remarks on 
the various contrivances that had been adopted for 
the purpose from Dollond's divided object-glass, 
1750, which was mentioned by Captain Noble, toa 
plan of the Astronomer Royal, which Dr. De La 
Rue considered to be similar to the one before the 
meeting. Col. Strange considered that an advantage 
is gained by dividing an intermediate lens. 

Spectroscope Adjustable for Dispersive 

Power. 

Mr. Browning exhibited and explained the 
construction of a spectroscope, with especial re- 
ference to effecting a change in the dispersive 
power, as readily as altering the magnifying power 
of a telescope. The instrument. which possesses 
the ordinary automatic movement, is furnished 
with an extra prism, to be inserted in the battery of 
prisms, so as to reduce or vary the dispersion as the 
observer may desire. 

In addition to the above, papers were read by the 
President on the “ Variation of the Position of the 
Orbit in the Planetary Theory,” and ona “ Pair of 
Differential Equations in the Lunar Theory ;” by 
Mr. Knott on the Measures of the Binary Star: 
Ursa Majoris ;” by Captain Noble on Uniformity 


have of late been developed in the higher latitudes. in the Measurement of Position Angles wit 


the Telescope ;" by Mr. Russell, An Explana- 
tory Note on » Argus;” and by M. Stephan 
„Observations of the Minor Planet (117) Loomia, 
and Nebul discovered and observed at Marseilles.” 


THE INSTITUTION OF CIVIL ENGINEERS. 


AT the last meeting of the Institution of ‘Civil 
Engineers, beld on March 5, 1872, Thomas 
Hawksley, Esq., President, in the chair, the paper 
read was On the Kiud-Chaudron System of Sink- 
ing Shafts through Water-Bearing Strata, without 
the use of Pumping Machinery,” by Mr. Emerson 
Bainbridge, Assoc.-Inst. C.E. 

Of the total expenditure necessary to open out a 
coal field, one of the chief items of cost was caused 
by tbe heavy expenses incurred in sinking the 
shafts, and when such sinking happened to pass 
through water-bearing strata, the proportion due to 
this head, of the total cost, was much increased. 
When a shaft exceeded 200 or 300 yards in depth, 
aud when the water occurred near the surface, it 
was usual to keep the water back by the insertion 
of cylindrical metal tubbing,” placed upon a hard 
bed of rock at a point immediately below the lowest 
feeder. Where pits were less than 100 or 200 yards 
in depth, the application of tubbing was not of 
much service,as the movement and dislocation of 
the strata, consequent upon the removal of the 
coal, generally caused the water to find its way into 
the underground workings. The sinkings in which 
there was the largest quantity of water had been 
carried in Belgium through the chalk, and in Eng- 
land through the Permian series; these rocks 
usually being sufficiently porous to contain large 
volumes of water. Without exception, in England, 
all euch sinkings had been made by the use of pum 
ing machinery of sufficient power to keep the pit, 
during the process of sinking, comparatively dry. 

It was stated that the question of dealing with 
wet sinkings in the most economical manner would, 
before long, become of much greater importance 
than heretofore. In the Report of the Royal Coal 
Commission an estimate was given of the coal re- 
maining in the British Islands, as follows :— 


Million Tons. 
Coal yet remaining which is or will 
have to be reached by sinkings 


through the coal- measures 90,527 
Coal yet remaining which is or will 
hu ve to be got by sinkings through 
the Permian and other format ions 
overlying the coal- measures 104,418 
Total .. .. 194,945 


It thus appeared that 104,418 millions of tons, or 
54 per cent. of the remaining resources of the 
British coal-fields would have to be reached by pits 
sunk through the Permian and other formations 
more recent than the coal-mensures; and, as a rule, 
more likely to be saturated with large volumes of 
water. With such important evidence bearing on 
the future of coal-mining, it had been considered 
that the present was an opportune moment to 
bring under the notice of the Institution a descrip- 
tion of a mode of sinking shafts through water- 
bearing rocks, which had proved successful in many 
cases on the Continent. 

The plan of sinking pits hitherto practised in 
this country consisted in dealing with the water by 
means of large pumping engines, in leaving the 
bottoms of the ph dry enough to allow the sinkers 
to block the well, and in keeping back the water in 
the upper strata by metal rings, cast in segments 
about 4ft. long, and connected by wooden joints, 
which were wedged tight, when ali the tubbiug wag 
fixed. The evils of this system were: 1. The 
heavy first cost of the plant, when special pumping 
machinery was used. 2. The expense of the 
wedging tubs, and the cost of fixing them. 3. 
The delay caused by the sinkers being compelled to 
work always in water. 4. The high first cost of 
the tubbing and of fixing it in the shaft, and the 
liability of the tubbing leaking in consequence of 
the numerous joints. 

In the application of the Kind-Chaudron system 
these evils were to a great extent avoided. This 
system consisted of a combination of Mr. Kind's 
well-known apparatus for boring wells, with an in- 
genious device, invented by M. Chandron, for fixing 
cylindrical tubbing under water in such a manner as 
to mako it quite secure and water-tight. In the 
latter part of 1871 the author, accompanied by Mr. 
W. Cochrane, visited the Maurage pits, near Mons, 
where two shafts were being sunk by this process. 
These shafts, though having a depth respectively of 
873ft. and 593ft. at the date of that visit, had been 
bored that depth under water with a diameter of 
13ft. 6in., the water having been constantly stand- 
ing at a depth of 37ft. from the surface. The 
Chaudron system consisted of the following distinct 
processes :—1. The erection of the machinery on the 
surface. 2. The boring of the pits to the lowest 
part of the water-bearing strata. 3. The placing of 
the tubbing. 4. The introduction of cement behind 
the tubbing to complete its solidity. 5. The extrac- 
tion of the water from the pits, and the erection of 
wedged cribs to secure the mose-box. The 
machinery on the surface consisted of a capstan 


8- 


- 


eugine, which raised the débris from the pits, and a 
vertical engine, by means of which the boring tools 
were lifted at each stroke; the speed of the latter 
engine varying from fifteen to eighteen strokes per 
mifinto. The first tool applied was the small trepan, 
wich weighed 8 tons, and bored a hole 4ft. 8Ẹłin. in 
diameter, the depth of the boring being increased at 
hae rate of from 6ft. to 10ft. per day. The pit was 
enlarged by a trepan weighing 164 tons, which in- 
creased the size to 13ft. 6in., and was kept from 10 
to 30 yards bebind the pit made by-the smaller 
trepan. The larger boring tool had 28 teeth, and 
the smaller tool 14 teeth, each tooth weighing 72lb. 
The boring by the larger trepan did not progress 
faster than about 3ft. per day of 24 hours. The 
boring was generally carried on in the day, the re- 
mainiug twelve hours being employed in raising the 
débris from the pits. When the bottom of the 
water-bearing strata wasreached, the tubbing, which 
consisted of metal cylinders cast in complete rings 
of an internal diameter of 12ft., and a length of 4ft. 
in., was placed in the shaft, the rings of tubbing 
being connected by bolts. The tubbing was tested 
by hydraulic apparatus to one-half more pressure 
than it was expected to be subjected to. The rings 
ef tabbing were let down into the shaft by means 
of the capstan; the moss-box at the bottom of the 
tubbing being placed in the pit first. The moss-box 
eonsisted of two cylinders, one sliding inside the 
ether, and each having a flange broad enough to 
form a chamber to hold a quantity of ordinary moss. 
When the moss-box reached the bed which was pre- 
pured for it at the bottom of the pit, the weight of 
the super-incumbent tubbing pressed upon the moss, 
and formed a water-tight barrier. The tabbing 
being thus fixed, the annular space between it and 
the sides of the shaft was filled with cement, thus 
insnring the solidity of the tubbing; after this 
was finished, the standing water in the shaft was 
drawn out, and the joint below the moss-box was 
wade permanently safe, by the fixing of several 
ings of tubbing resting on two strong wedgiug 
cribs. 

The comparative cost of sinking by the processes 
referred to was shown by two tables, one of which 
exhibited the complete cost of sinking, and the time 
ocaupied by the ordinary system, at eighteen differ- 
ent collieries, whilst the other gave the same infor- 
mation for ten colleries put down by M. Chaudron's 
procesg. The results showed that, whilst with the 
system of sinking by the aid of pumping inachinery, 
the average cost perfoot had amounted to £1147, 
and the rate of sinking to 8-9ft. per month, with 
the Chaudron process the average cost of all the 
pits was equal to £22:9 per foot, and the speed of 
sinking to 15 8ft. per month. This striking result, 
which was so much in favour of the Chaudron 
xystem, evinced the importance which this mode of 
dealing with water-bearing strata was likely to have. 

It was remarked that, where a large quantity of 
water occurred in shallow sinkings, tubbing would be 
ef no avail, and the economy of boring by the 
Niveau plein” system would probably be consider- 
able. On the other hand, where the strata were 
bard, and where the feeders of water were so well 
separated by beds of rock as to allow them to be 
dealt with separately, the ordinary system of sinking 
mizht prove as economical as the Chaudron pro- 
ees3. The boring of the shaft by the Chaudron ! 
pep ‘ess could not be said to be advisable below the | glass, and oxidises by strong nitric acid and chlorate of 
wat r-bearing strata, as with an increased depth the | potash; then he evaporates with hydrochloric acid and 
tim; which could be utilised in boring would be- determines the sulphur by baryta as sulphate, and the 
eome less, and farther, the small particles into which | Phosphorus by molybdic acid in the usual way. 
the rock was broken by the tool hindered the sinking,| Government Soſentiflo Expedition.—It is 
10 that it progressed more slowly than when the | said that the Challenger will be commissioned early 
shafts were sunk by the ordinary mode. in the summer for a voyage of exploration and re- 

ae eee ee search, Some scientific gentlemen will be accommodated 


BRISTOL NATURALISTS’ SOCIETY. on board the vessel, and it is probable that Captain 


George S. Nares, now serving in the surveying vessel 
hes usual general meeting of this society was Shearwater, in the Red Sea, will be placed in command. 
held at the New Institute, on Thursday even- The actual places which will be visited have not yet 
ing last. The president Mr. W. Sanders. F. R. B., been determined, but it is anticipated that the groups 
was in the chair, and a paper was read by Mr. W. W. of islands in the Pacific will have special attention be- 
Btoddart, F. G. S., on the Cotswold-hills, especially stowed upon them. This movement on the part of the 
t of the range near the town of Wotton-under- Admiralty is in encouraging contrast to the fact 
dss, or Wotton-under-Ridge, which was visited by that Arctic voyages have been abandoned to other 
the members of the societ in one of their general nations, and to the late refusal of the Lords of the 
ercurr ions during the raat seann D ain g the Treasury to Slant anh 1 whatever to the 
excur:ion an observation was made, Which gave the —r: eh bes acne 
height of Tyndal's monument, near Nibley, as 626ft.| Sir Roderick I. Murchison.—In the Geological 
above the sea level. Intime not geologically dis- Museum, Jermyn street, have recently been piaced 
tant, and during an age when the land stood consi- | some objects of interest in connection with the late 
derably lower than now, the sea, there is] Sir R. I. Murchison, In the hall is a marble bust of 
every reason to believe, flowed far up the vale him, executed by H. Weekes, RA. and on the principal 
ef Tewkesbury, and met the deep inlet projecting floor are two objects connected with his labours in the 
; : -° | geology of Russia, It will be remembered that by 
southward from the basin of the Ribble. This, i Richa tae Abit of (he Perniinni 
which was first pointed out by Sir R. I. Mur- those labours he established the right of the Permian to 
ebison, was called by him the Ancient Straits rank as a separate formation. The Emperor Nicholas 
of Malvern The early geological history of Great I. presented to him a beautiful large vase in avanturine 
Britain Sas then 1 d ah Sin Roe in rer quartz on a square pedestal of gray porphyry from the 
distant days, it consisted of ehen di the i 8 Kourgon Mountains, in the province of Tonsk, Siberia, 
k 8 te el pae f th e igneous | and this he bequenthed to the museum. The other 
FOCKS expo o the wearing action of the Western object ig a fine metal salver, havinga worked border 
Sea, which gradually wore them down and deposited | of illustrations of various mineralogical and metal- 
the detritus on the eastern side, forming continually | jurgical urte. There is au inscription in Russian, the 
Rewer and newer beds of sand and clay. Kc. The translation of which is, To the geoiogist Murchison, 
various and distinct populations of those ancient | in testimony of their highest esteem, the Russian 
geas were described, and specimens shown, such as | Administration of Mines, Zlata, Ust, 1813.“ Professor 
5 1 and ne armen Oe fish | Ramsay has been appointed Director-General of the 
e old red sandstone and carboniferous series, 
with others more minute but not less interesting. 


of new red sandstone succeeds, nearly unfossilife- 


the Austrian Alps. Next is the Rhetic series, with 
its rich fossil treasures, of which Aust Cliff and 
Westbury-on-Severn afford aburdaat supplies. 
The various beds of the lias and oolite were dwelt 
on, and more in detail, as the district in question is 


was drawn to the constant occurrence of one par- 
ticular fossil in many of these beds, not, of course, 
alone, but in company with others not peculiar to it. 
Thus, certain beds of the trias are characterised by 
ammonites peculiar to them, and found neither in 
the beds above nor in those below. In the same 
way, some of the beds of the oolite are distinguished 
by the presence in them of a shell called, from its 
shape, Terebratala fimbria, and so on. The ad- 
vantage of this means of readily distinguishing strata 
was shown, and the alternatives between which 
geologists have to choose pointed out. They must 
admit either that these creatures were called into 
being, endured but a short time, and then became 
extinct, or that the beds in which their remains 
occur, though often only a few feet in thickness, 
required for their deposition a long series of ages. 
For many reasons which could not be set forth at 
length, geologists had unanimously chosen the latter 
alternative, and hence the great age they were com- 
pelled to assign to the t of the earth and the 
animal and vegetable tribes upon it. The resem- 
blance and difference between the Cotswolds and 
Dundry-hill were dwelt on, and the variation in 
thickness of the same bed in different localities ex 
plained. A sketch map was exhibited, showing the 
contour of the country if sunk to a depth of 500ft. 
The Ancient Straits of Malvern would be restored, 
and the counties of Gloucester, Worcester, Somerset, 
and Hereford reduced to an archipelago, consisting 
of the Cotswold and of Malvern, &c., separated by 
deep ocean creeks and channels. The speaker con- 
cluded by an allusion to the connection of agricul- 
ture with the geology of a district, mentioning the 
single fact that the common damson will not come 
to perfection off the fuller's earth, and therefore 
grows nowhere so well as in the districts where the 
subsoil consists of this formation. Natives of those 
districts regard damsons grown on other soil as 
worthless, however good they may appear to those 
who are not familiar with the fruit in its favourite 
habitat. Several questions were asked, and some 
discussion followed the reading of the paper. 


USEFUL AND SOIENTIFIO NOTES. 
— — 


Phosphorus in Iron.— The presence of the least 
trace of pbosphorus and sulphur in iron will 
destroy it for many purposes, and a correct and easy 
way of detecting these substances is therefore important. 
K. Meineke dissolves the finely pulverised iron in chlo- 
ride of copper, separates the reduced copper by treat- 
ment with an excess of chloride of copper and common 
ealt, filters through a layer of asbestos, brings the in- 
soluble portions adhering to the abestos into a beaker- 


Geological Survey of the United Kingdom, in the 
room of Sir R. I. Murchison. 


The abundant, but perhaps monotonous, vegetation 
of the coal- measures succeeded, indicating estuarine 
conditions of growth and deposit. The thick deposit 


rous in this locality, but showing a rich fauna in 


mainly composed of these. Particular attention | f 
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MIOROSOOPIOAL NOTES. 


— — 


Sponge Spicules. — There are two common 
sponges which deserve attention as furnishing in- 
teresting spicuies. The one is the common fresh- 
water sponge, Spongilla fluviatilis, containing 
spicules of two forms,—one with two discs like ser- 


rated wheels united by an axle, the other slightly 


curved, pointed at each end, and rough on the sur- 
ace. These are siliceous spicules. and may be 
obtained by the use of nitric acid. The other isa 


marine sponge, but the spicules which are also of 
two forms are calcareous. 
potasse must be employed to obtain the spicules. 
One form is tri-radiate and the other club-shaped 
at one end and 
is very small and white, and may be found attached 
to sea-weeds. 
These spicules should have a place in every cabinet. 


In this case liquor 


ointed at the other. The sponge 


It is called Grantia compressa. 


The White Corpuscles of the Blood.—Dr. 


Rodenstein, in a paper on Tuberculosis in the Ne w 


York Medical Journal, calls attention to the action 


of the white corpuscles of the blood, as seen under 
the microscope. He says that in making experi- 
ments with blood corpuscles he has lately noticed 
that if a drop of blood, freshly drawn, be placed in 
an alkaline solution of carmine, the red corpascles 
lose their power of forming rouleaux, and the white 
corpuscles absorb the carmine, seek each other, con- 
gregate in little masses, and seem to become agglu- 
tinated to each other. In a drop of blood prepared 
for microscopic inspection, by careful focussing 
there can be seen the whole field covered by fine 
little rings, which seem to form a delicate network, 
looking somewhat like the cornea of a fly sean with 
a low power; this is nothing but the red corpascles 
of the blood which touch each other by their edges. 


Scattered over this delicate, pale network, there 


can be seen, here and there, little, bright red, cella- 
lar masses; these are the white corpuscles of the 
blood tinged with carmine. 


Action of Quinine on the White Corpuscles 


of the Blood.—This subject, in which Binz and 


Stricker held somewhat different views, has recently, 


says the Lancet, been taken up by Herr Kerner, 
who contributes a paper on this subject to the last 
part of Pfliger’s Archiv, being incited by the 
observations of Mosler on the cure of certain cases 


of leucemia by the administration of quinine. 
Kerner remarks that it is quite possible to obtain a 
neutral satt of quinine, and in his experiments he 
used the chloride and the carbonate. He drew 
small quantities of blood from cats and dogs, and 
applied a one-tenth solution of this salt in propor- 
tion to the blood of 1 part to 4000, upon a micro- 
scopic stage maintained at blood heat. The result 
was striking. The white corpuscles bgcame reund 
and darkly granular, and the movements were 
very speedily completely arrested. It of course 
became interesting to compare these effects with 
those produced by other neutral salts, and in pur- 
suing this investigation to some extent he found 
that salicin, caffein, atropine, and arseniate of 
potash were all either wholly indifferent or 
possessed only the slightest influence. Quinine, 
therefore, exerts a remarkable action on the white 
corpuscles of the blood, independent of its antisep- 
tic properties. 


Prizes for Amateur Microscopists.—We wish 
to remind our microscopical readers of the prizes 
offered by the Countess of Ducie through the Early » 
Closing Association, viz.:—(1) Two Prizes for the 
best lists of the ponds and other aquatic resorts for 
collecting purposes, within 20 miles of Charing- 
cross. lst Prize, Three guineas: 2nd, Two guineas. 
Rules:—1. The exact locality of the pond must be 
given, in order that it may be identified, and the 
name of the railway station nearest to it. 2. Each 
competitor to send in his lists sealed in a cover 
bearing a motto, and accompanied by an envelope 
sealed, in which is inclosed the real name, address, 
and occupation of the competitor. (2) A Prize for 
the best list of the ponds and other aquatic resorts 
for collecting purposes, within 20 miles of Charing- 
cross, with a list of the microscopical animals and 
plants found in them during each month of the year, 
commencing March 1, 1872. Five guineas. Rules: 
1. The exact locality of the pond must be given, 
aud the name of the nearest railway station. 2. The 
date of the visit must be specified. 3. When sny 
rare or supposed new objects are found, specimens 
should be immediately forwarded to Walter W. 
Reeves, Esq., Royal Microscopical Society, King’s 
College, Strand (Somerset House), for examination. 
4. Each competitor to send in his lists and other 
information sealed in a cover bearing a motto, and 
accompanied by an envelope sealed, in which is in- 
closed the real name. address, and occupation of the 
competitor. The lists are to be delivered not later 
than March 31, 1873, addressed Secretary, Natural 
History Prizes, 100, Fleet-street, E.C. The adjudi- 
cators are Mr. H. J. Slack and Mr. W. W. Reeves. 
the Secretary and Assistant-Secretary of the Royal 
Microscopical Society, and they will attach im- 
portance to notes and records of pond life made in 
each month with reference to the local distribution, 
development, or hy bernation of the species 
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LETTERS TO THE EDITOR. 


— — 


[We donot hold ourselves responsib{e for tha opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly ae 
possible.] 

All communications should be addressed to the Editor 
of the EXNGLIsH MECHANIC, 81, Tavistock-street, Covent 
Garden, W.C. 

All Cheques and Poet Office Orders te be made payable 
to J. PassMORE EDWARDS. 


“uI would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
bave some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great iaconveniences derive their 
original.“ Montaigne Essays. 


% % In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which ĩt appears. 

— ey 


THE NAUTICAL ALMANAC—STAR MAPS—THE 
MOON'S AXIS—THE TRANSIT OF VENUS— 
JUPITER'S SATELLITES — SEMIDIURNAL 
ARCS—AND ABERRATION (OF INTELLECT). 


(8795.]—Prrmaps the most immediate answer to 
Mr. John Andrews (query 11186, p. 649) is that the 
Nautical dlmanae takes no cognisance whatever of the 
wants and requirements of amateur observers (a3 such), 
but is wholly given up to data having navigational 
value. I would, however, further remind my querist 
that a long series of observations of a system of satel- 
lites is requisite before trastworthy tables can be com- 
pated from them; and that as the Uranian and Nep- 
tnpean moons are only discernible in our largest 
instruments, we can scarcely expect such observations 
to accumulate very rapidly. The little difficulty 
attendant on the employment of an Ilin. or 12in. 
achromatic on board of a ship lurching through an 
angle of some 85° is scarcely worth allading to. 

„M. D. D.” (query 11182, p. 650), will find some diff- 
calty in obtaining a chart of the stars, with the 
figures of the constellations marked on.” Perhaps 
the index plates of Proctor's Gnomonie Atlas would 
be the likeliest thing to suit him. In answer to his 
second question, I may say that Hannay's A manack ’' 
is not to be had; and that probably the “ Illustrated 
London Almanack” contains as much popular 
ge a as any of them. 

Will Mr. Birt (letter 8753, p. 660) forgive me for 
pointing ont that it is the inclination of the moon’s 
axis to the plane of the orbit which she describes 
about the earth which determines the amount of libra- 
tion in latitade, as visible to us? The inclination of 
that axis to the ecliptic is very ancillary to this; for it 
must be borne in mind that itis from the earth, and 
not from the sun, that we view her. 

Now that I know tbat it is the transit of Venus 
in 1761 with reference to which Mr. Lowdon put 
query 10871, page 572, I may tell Lim that it was 
observed at Greenwioh by the Savilian Professor 
of Geometry, Mr. Bliss (Dr. Bradley, the Astronomer 
Royal, whom he succeeded, being anfo:tanately ill at 
the time), and by a Mr. Green, the then first assistant. 
Bliss employed an old 15-ft. (non-achromatic) refrac- 
tor; Green, a 2ft. Gregorian reflector by SLort, with 


-a divided convex lens before its aperture, as a micro- 


* 


meter. The weather was very indifferent, though, and 
they only had glimpses of the transit by fitas and starts 
for a short time, until towards the end of it, when the 
sky cleared, and they, in company with Bird the 
optician, observed the egress. Internal contact took 
p on June 5, 20h. 19m. (i.e, 8h. 19m. a.m. on Jane 
6th, mean civil time), and the final egress at 20h. 87m. 9s. 
A Mr. Hornsby and a Mr. Phelps also seem te have 
made some indifferent observations at Shirburn Castle, 
Lord Macclesfield’s seat. There was a grand party, 
too, assembled at Saville House (in those days standing 
in the fields, but now a blackened ruin in Leicester- 
square), The gazers here were the Dake of York, 
Princes William, Henry, and Frederick, and the Prin- 
cess Augusta; the observers, Short, the famous opti- 
tician, Dr. Blair, and Dr. Bevis. The last internal 
contact, as determined at this staticn, occurred at 
Sb. 18m. 2148. a.m, as scen by Short; while the 
final egress seemed to Dr. Blair to happen at 
Sh. 86m 124s.; and to Short at 8b. 87m. 54a. The 
fact of the latter observing with 2 larger telescope 
will probably account for part of this discrepancy ; 
and the masterly researches of the present Astronomer- 
Royal at the Cape of Good Hope, Mr. E. J. Stone, 
afford an easy solution of the rest of it. I may add that the 
transit was also observed in London, or its neighbour- 
hood, by. Mr. Canton and Mr. Dann; at St. Helena, 
by Dr. Maskelyne (the successor to Bliss as Astro- 
nomer Royal); in Sweden, in Paris, in Constan- 
tinople, in Siberia, in Madras, and in other 
loca litbes, by various observers. It only remains to 
add that at the time of transit the geocentric longitude 
of the sun and Venus was 75° 36’ 81“; that the dura- 
tion of the transit was about 6b. 16m., and that was 
the second transit ever vitnossed by the human eye. 
Ihave no idea that any such photometrical experi- 
ments as those inquired for by E. T. S.” in query 
11310, p. 676, have ever been made. The late Sir 


— vlde 
John Herschel did investigate the relative brightness | Birds would so live in any lighthonse lantern, or 
af some of the heavenly bodies, while he was at the | enlarged model of a saleable lantern of any kind, 


pe; but I never heard of any comparison having 
been made, mediately, or immediately, of the differ- 
ence in the amount of light emitted by the son here 
and in the tropics. 

In reply to Vega (query 11225, p. 076), I can only 
say that the time given on p. 576, as that of the reap- 
pearance of Jupiter's first satellite on January 12, 1871, 
is quite correctly printed;. and that it resta on the 
authority of Mr. W. M. Christie, the first-assistant at 
the Royal Observatory. My querist says nothing, by 
the way, about his own longitude, His recorded obser- 
vation would place him a long way to the west of 
Greenwich. 

I have, on a former occasion, given somewhere in 
these columns the methed of calculating semi-diurnal 


arcs; but, in the interest of Mr. Cramer (query 11288, | 


p. 67d), will once more repeat it. The simplest known 
formula,” then, may be thus expressed:—To the log. 
tan. of the latitude add the log. tan. of the declination 
of the star. The result, suppressing 10, will be the log. 
sin. of an arc, which, turned into time, must be added 
to, or subtracted from, six hours (according as the 
declination has the same name as, or a different name 
from, the latitude). The result will be the semi- 
diarnal arc required. A single example must suffice, 
by way of illustration. What is the semi-diurnal are of 
Fomalhaut, at Melbourne ? 


Lat. of Melbourne, 8.—387° 50’; log. tan.—9 8902040. 
Fomalhaut, Dec. 8.—30 18’; log. tan.—9°7666751. 


Log. sin. of 26° 59’ 19". 96568791. 


Then 26° 59’ 19“ = 1h. 47m. 578., and adding this to 
six hours (beeause the declination and latitude are both 
south, we finally get 7h. 47m. 57s. as the semi-diurnal 
arc of Fomalhaut, at Melbourne. Of course, had it 
been a star with north declination, the quantity whose 
log. sin. we obtained must have been subtracted. Mr. 
Cramer must, though, see that we proceed on the as- 
sumption that the body whose apparition above the 
horizon we are investigating retains its declination in- 
variable from its rising to its setting. It is just be- 
cause the moon changes hers so rapidly that a table of 
semi-diurnal arcs is to a great extent useless with her. 
My querist will of course observe that the formula 
given above takes no account of refraction. 

I think that some one must have been poking fan at 
Mr. Clements (query 11248, p. 677), as it is almost im- 
possible to conceive that any such paper as he inquires 
for can ever have been published. I have not the 
pleasure of knowing Captain William Noble, of 
Uckfield,” and must most emphatically disclaim the 
smallest intention of saying anything personally dis- 
courteous or ofensive to that gentleman; but I cannot 
refrain from observing that if he really does fancy that 
he observed 187 occultations of Uranus. .. in the 
years 1867-68.” I would suggest to his friends that Dr. 
Forbes Winslow would be a proper and likely man to 
deal with his Constant of Aberration; and that a tem- 
porary change of air from Uckfield to, say, Hanwell— 
or perhaps Colney Hatch—might ultimately result in 
the suppression or destruction of such astounding 
observations and calculations as Mr. Clements mentions, 
altogether. 


A FELLOW or THE ROYAL AstronomicaL Socm rr. 


DUST IN THE SPECTROSCOPE. 


(8798.] —May I be allowed to suggest to thateminent 
optician, Mr. John Browning, F. R. A. S., who appears 
as an occasional contributor to our MECHANIC, that he 
would be adding one more to the very ramerous 
favours he bas already conferred on the scieutiflo world 
if he would publish in these columns his method of free- 
ing the jaws of the slit of a spectroscope from those 
minute and impalpable particles of dust which, when 
the slit is very much narrowed, annoy the observer by 
striping the spectrum with longitudinal lines ? I have 
tried a clean camel’s-bair pencil and a freshly out 
splinter of dogwood as means of removing them, but 
with by no means absolute success. 


A FELLOW or THE BoyaL ASTRONOMICAL SocrIEeTy. 


“ PHILO” AND VENTILATION. 


[8797.] —* Poito” (letter 8725, p. 687) disclaims the 
notion I imputed to him (because it was a common one 
at present), that constructing self-ventilative buildings 
was a matter of refined science; and he shows, in a 
column of the most misleading and mischievous falla- 
cies that he has not the faintest idea of what self- 
ventilation (the only thing I deemed it worth while to 
write about) means! He describes how he admits fresh 
air to a murderously miscoustructed room as a slight 
palliative to its non-ventilation—a very slight one, if 
there be no exit of foul air, and he describes none 
and then asks me whether I consider such palliative 
“ verv elaborately scientific." He would appear to 
suppose that by this miserable shift he has cured ” 
his room, or made a murderous structure an innocent 
one. He may well object to my bird test, becanse he 
must be aware its trial in his room would kill any num- 
ber of birds before half the minimum of fuel could be 
barnt, however quickly,“ or however slowly.“ 

Bat there is not a single sentence in his letter that 
is not a mischievous fallacy, unless the single clause 
in which he adopts my dictum that building ventilation 
is as simple as and closely similar to the ventilating 
of lanterns.” He bas plainly never constructed cither 
a room or a lantern rightly, that is to say, either a 
lantern that would be saleable in a shop, or a room 
wherein a bird would live through my experiment. 


through the burning of as many tons of fuel as you 
choose, as quickly or as slowly as you choose. If 
“ Philo” denies this, let him give his name, and let us 
have a wager like the Hampden-Wallace-Bedford-level 
wager. It is an incomparably more important ques 

tion than the flatneas or roundness of an earth on 
which we pass (as the Pall Ma!! Gazette said) so few 
years. We, or Mr. Hampden, had infinitely better die 
in the error that the earth is round (or fiat) when it is 
the centrary, than hold Philo’s” views of ventilation. 
Let me construct a model chamber of one cubic yard, 
the openings both for inlet and outlet not to exeeed 
two square inches, and bang one or two caged canaries, 
with food and water to last them, say, a week. 
% Philo” is to burn therein, at as many points as he 
will, not direetly under their cares, all the or other 
hydrocarbon fuel that he chooses, and the birds 
thereby if he can. If he can kill any before consum- 
ing their provisions, I Iose the wager; if he cannot 
kill any (without other combustibles than hydrogen and 
carbon) I win it. 

It is utterly untrue that “the sole diffculty is to 
change the air of a room often enongh to keep it fresb 
and sweet, without having it uncomfortably cold, &.“ 
A room has no business to require its air changed, 
by external act, either often or at all. In a lantern, 
and in aay rightly-designed room, it will change it- 
self by the breathed air instantly leaving and fresh 
replacing is—the breathed air and no other, whether 
it be much er little, from one child or a wedged room- 
ful of men—exactly that sir, and neither more nor 
leas, leaving and being replaced. Philo“ has not the 
remotest conception why this is the case in a lantern, 
and leas perfectly in the present House of Commons, 
but not at all, probably in any other modern room in 
England. He probably knows (or has the means of 
knowing if he will use them instead of scribbling about 
it), that in all these the breathed air, instead of leav- 
ing at once, mixes inseparably with all the rest, and 
though none bat fresh air may enter, what manner of 
air it shall drive ont, whether the worst or the best in 
the room, is all utter chance-medley; or rather the 
structure is about the best that could be devised for 
mixing up all foul air with the fresh as rapidly and 
inextricably as possible! The main problem (it can 
hardly be called diffleulty“) is to prevent this mix- 
ture, as every lantern does prevent it, and let out the 
used and poisoned particles of air instantly—for ex- 
ternal (not internal) diffusion—and waste none of their 
power in moving other air than themselves. But 
though this is as simple as laying a pavement that 
shall not be flooded, * Philo” has no more coneeption 
of it than of the chemistry of Sirius. 

A room that has, as he describes, a longest period 
intended for people to breathe in it, is simply a mur- 
derous room; and if it be any architect's theory that 
rooms are to have this “longest period intended,” where 
is such period marked? or why is it not conspica- 
ously engraved on them?. What he says is ‘‘aimply 
impossible,” is simply the condition of Moorish rooms 
built ten centuries ago, and still in use, and of the 
lantern of every lighthouse in England! The reason 
lies in a difference between every right and every 
wrong room, that I have often described in three lines. 
Now let “Philo” describe it. . 

Mr. Saunders (letter 8726) is more likely to do this, 
because he does not scribble about “laws of pneu- 
matics,” and “the simplest thing conceivable,” and so 
may have time to think a simple thing eae 


TOBACCO AND DISEASE. 


[8798.]—Your correspondent, a ‘Fellow of the 
Statistical Society,“ baving finished his argument 
against the use of tobacco, permit me to replz. 1 
shall not occupy six columns (see lets. 8347, 3448, 
8777, pp. 481, 484, 666) in so doing, as there are 
but few points calling for any extended notice. First, 
I disclaim all intentional “ dogmatic assertion,” and 
all title to speak ex cathedrd; but I think I am as well 
able to express an opinion on this question as a man 
who makes a selection of one-sided extracts, and who 
probably never smoked n pipe in his life. When Mr. 
Gwilt (let. 8188, p. 331) made the statement that 
epithelioma had been produced by smoking I krew 
that he had ro authority for it, and coming across 
„Chambers's Encyclopedia” at the time, I extracted 
information from it which I thought might be usefal, 
if not interesting (p. 855), and I gave the authorities 
for the statements made, which were by no means 
one-sided. Since the advent of the F. S.., how- 
ever, I have written to an able and well-known physi- 
cian inqniring if there was any ground for the asser- 
tion. that epithelioma is caused by tobacco-amoking, 
and he replied that the onc has “ no connection, direct 
or otherwise,” with the other. 

Now, with regard to M. Bouisson's statistics, what are 
they worth? Is there no other cause but tobacco to 
account for epithelioma in—above all persons—" old 
soldiers, rich idlers, and tavorn loungers ? It seems 
that even M. Bonisson acknowledges the taint ;” but 
thinks the morbid predisposition wonld remain latent 
ware it not for the local provocation of the tobacco—a 
view of the matter which in a modifed form I pointed 
out in my previous letter, when I said that all tobacco 
could possibly do was to determine the locale of the 
cancer. What, may I ask, is the local provocation in- 
ducing the exhibition of epithelioma in parts where uo 
tobacco smoke is ever applied? Why does not the 
morbid predisposition rest latent in these cases, and in 
the cases of non-smokers ? , 

As to the second legter of tbe F. B. S.“ what is there 
worth attention in it that I did not notice in my com- 


1Q 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 365. 


Mar. 22, 1872. 


munication? I expressly mentioned Dr. Richardson's 
opinion on the effects of early smoking; bat your cor- 
respondent makes a ludicrous mixture of tebacco aud 
jam, quite beside the point (as he will see if he 
“ digesta” the Dr.'s remarks), and actually asks me 
whioh I would give my children, tobacco or jam—as 
if they were peculiar infants rejoicing in long pipes 
and strong ale. One does not set strong meat before 
babes, nor jams and lollipops before men! I cannot 
attempt to reconcile the statement that, mirabile dictu, 
4 muff is a mere oulward Application“ with the asser- 
tion that an analytical preparation of the langs and 
liver of a man (poisoned, poor fellow, by anuff at the 
early age of threesoore and ten) “exhibited all the re- 
actions of nicotine.” Neither can I wade through the 
long list of statements in the third letter on p. 666 
which appear to be written chiefly in the subjunative 
mood, and to be ntterly unsupported by proof. There, 
is one statement, however, which your correspondent 
appears to think very highly of, as he asks the de- 
fenders of tobacco to explain it. It is, that in 1838 
the tobacco monopoly produced 28,000,000 francs, and 
there were 8,000 insane persons, but in 1862 the pro- 
duce wae 180,000,000 and the number of lanatics was 
44,000. Of course in the interval there were no extra- 
ordinary circumstances occurring in France, but the 
% constant proportion in this increase is undoubtedly 
due to tobacco. It willbe seen that in 1888 there was 
one insane person for every 3,500 francs produced by 
the tobacco monopoly, but in 1862 there was only one 
for every 4,272 so obtained. Bat let us reduce this ar- 
gument (!) to an absurdity. In 1838 there were 
28,000,000 pints of cod-liver oil consumed, and 8,000 
persons died of consumption; in 1862 188,000,000 
pinta were consumed, and 44,000 persons died of con- 
sumption ; therefore, the cod-liver oil was the cause of 
this “ constant proportion in the increase.” If this 
had gone on without any increase of population for 
many more twenty-four years, Frenchmen would have 
beeome curiosities by their scarcity. 

Your correspondent quotes from the Doctor the 
opinion of, Professor Lefebre as to the influence of 
tobacco in cansing insanity, but he does not quote 
from the Doctor the review of that very article in the 
Dublin University Magazine which appears to have be: 
muddled him. The Doctor said that if the statements 
contained in the article were trne it was singular that 
the terrible effects of tobacco did not make themselves 
more apparens I quote from memory. 

But I am occupying space uselessly. The one great 
argument, snd a clincher, against the tobaccophobists 
is, that men do smoke and yet continue to live, toler- 
ably free from disease, and able to support those 
** chagrins, reverses, misfortunes,“ and soon, which Dr. 
Druhen, with a strange perversion of obstinate facts, 
thinks they would encounter much better withont “the 
depressing action of this plant.” 

Even granting that tobacco may cause some latent dis- 
ease to show itself in certain cases, are we all to deny 
ourselves the enjoyment of the weed for tbis? Why 
we shonid all be chronic alarmists, afraid to do any- 
thing—afraid of the rain, of the cold, of the heat, 
afraid of our very selves, if this argument were car- 
ried to its logical conclusion. I know that under 
certain circumstances I found tobacco a friend: I will 
place that kindness to its credit when I prove it an 
enemy. 

But what is this I see? / There is no possible standard 
of ‘moderation’ in the use of tobacco.” The old, 
worn out, effete argument of the teetotallers, used by a 
man who pretends to a right to speak on an “ intricate 
pathological question,” who has no personal experi- 
ence of tobacco, and who “cannot assent” (brutum fulmen) 
to the opinions of Dr. Richardson, save those which har- 
monise with his own view of the question. The factis, I 
have been speaking of the moderate use of tobacco, your 
correspondent of the immoderate—the abuse of tho 
weed. It is more than possible that tobacco-smoking 
really does harm to those with whose idiocrasies 
it does not agree, bat plain and palpable facts refute 
every argument your correspondent has brought 
against its use in moderation—for though he may 
not be able to see it, there is a distinction as well as 
a difference between its use and its abuse. 

I may appropriately conclude with the statement 
that tobacce-smoke does not contain the begey Nico- 
tine. Our chemists may perbaps analyse it and 
say if I am right or wrong. The nicotine (if any 
remains) is in the “ oil,” and I pity the taste of the 
man who swallows that. It is pyridine, picoline, or 
some other ine that ruins the slaves” of tobacco both 
morally and physically. Bat satis verborum. 


Saul. RYMEA. 


[We beg to suggest that this controv should end 
with this letter.) —Ep. oe 


VALENCIES AND ATOMICITIES. 


[3799.] —" Beacon Lovan ” (let. 3742, p. 642) some- 
what overstraius my remark as to the relative compre- 
hensibility of the constitational formulæ and the binary 
formuls of acids and salts; no one who has read much 
of my communications in these pages will suppose that 
I would imply that the mere difficulty of an idea is any 
objection to its stady. What I have said, and what I 
137 ea with any amount of emphasis required, is 
that the doctrine of atomicities, as debated among 
chemists, in the fashion illustrated by the discussion 
(which as usual, degenerates into a mere squabble) 
between Beacon Lough” and Mr. Bottone, is a dis- 
pate about what is wholly hypothetical. 

Any examiner who should ventare to reject any 
formula attempting to define the constitution of sul- 
phurie acid, and evidencing the possession of any ideas 
on the subject, because it did not agree with Frank- 


land’s guesses, would commit an act of gross tyranny, | structures, as the others. The only true and honest 


unless. of course, it was stipniated that the examina- 
tion was to be governed by the gaesses aforesaid. 

The dispute us to whether sulphur is a dyad or a 
hexad, is one about words and about properties wholly 
hypothetical. We take up certain conceptions and fit 
them to a dyad or hexad atom; that is, we say the atom 
is hexad, because such and such a molecule exists, and 
then we say, suol and such a form must be that in 
which the molecule exists, because the atom on which it 
is based is hexad. Some people may call this science, 
for my part I think it is very like the old scholastic 
logie, and bears a strong resemblance to the discussion 
as to how many thousand angels could danse together 
on the point of a needle, as to which no man really 
knew anything. Of course, in science, the great 
majority of men will be able to grasp only one idea, 
and will pin their faith to one teacherand system, just 
as in religion, the majority can see trath only within 
their own wretched little ism.” Be it so: they may 
be right to anchor themselves to something which 
appears to them fixed, and satisfies their needs. Bat 
others there are who can and must take wider views, 
and on their behalf I protest against any attempt to 
set up any standard of orthodoxy where there is not 
an absolute and ascertained truth in question, but 
merely an opinion. That is really the only point on 
which Beacon ough” and I differ. 

As to the opinions themselves, sulphur and its 
products (both because of their practical importance 
and the care with which they have been examined), 
furnish the best illustration. Beacon Lough ” has 
given us the hexad formula of Frankland, and asks me 
to contrast it with Mr. Bottone’s dyad formula of sul- 
phurio acid, as to their adaptability to the act of 
electrolvsia. On that head they are exactly alike, for 
each presents the hydrogen as forming part of two 
atoms of hydroxyl. Let me say here that I always use 
the word atom fora compound radical which cannot 
exist by itself, and playa the part of an elementary 
atom ih combination. Bat the point I urged before 
was, that neither formula was so satisfactory as the 
simple H, 804, meaning by this not the mere rational 
formula giving the number of elementary atoms in a 
lamp, bat the binary formula, treating the acid as 
composed of the chlorous radical 804, and the hydro- 
gen satisfying that radical and replaceable directly by 
monad or dyad metals. 

Here then, I contend for the broad view that each 
and every one of these formuls and conceptions is one 
aspect of a many-sided truth, and that it isa trae 
chemist's daty to stady each of them, and recegnise 
its value ; not to sit himself down in front of one side 
and deny the existence of the others. | 

Now, I hold that if there is any such thing in reality 
as atomicity a? valency of atoms, and if what we speak 
of under those names is anything more than a con- 
venient mode of expressing ideas.as to the grouping of 
the atoms within a molecule, then sulphur is a 
dyad only, and that Mr. Bottone's formula is the most 
probable ; for in what does the difference consist ? We 
| knowthatS takes up two atoms of O,forming sulphurous 


0 
anhydride, a closed molecule S I; again, this is 
O 


converted into sulphurio acid by opening the bond 
between the oxygen atoms, and satisfying each of their 
free valencies by a monad atom of hydroxy] — O — H. 


This gives us S <9 p 4 = = Treating sulphur as 


a hexad we must suppose (it being all supposition) that 
two oxygen atoms tixed themselves each to two of 
the sulphar attractions, leaving two undeveloped, 
0 9 = O; then the addition to these of the hydroxyl 


atoms gives us :— 


8 
, A 


Now, either of these adapts itself to the electrolytic 
reaction by assuming that the H is tora away and re- 
placed by a metal, and this is equally explained by 
the binary formula; for in this the radical is 


S< 9 — 8 _ possessing two free valencies. 


But the doctrine of atomicity fails to tell us why that 
radical either does not exist or cannot be isolated; 
for if these bonds or valencies do exist and act as sup - 
posed, I, at all events, fail to see why the two freo 
oxygen valencies do not satisfy themselves, as they are 
assumed to do in other cases. If “Beacon Lough 
wishes me to accept his diagram (after Frankland) as 
an explanation, and to assume that it is a reality, and 
that the two hydroxyl atoms are stack upon opposite 
sides of the sulphar atom, and that if the hydrogen 
atoms are removed the valencies set free are out of 
each others’ range; then all I can say is, that I fail 
to see how a dyad atom, such as zinc, can ever manage 
to hook itself on to those valencies and displace the 
hydrogen. 

This serions failure of the existing atomicity notions 
(for they have scarcely arrived at the dignity of a 
theory, let their disciples affirm them ever so vehe- 
mently) is of the same nature as Beacon Lough's 
explanations of the silioo- fluorides and compound 
chlorides. It is nothing but a pure assertion, and not 
an explanation, to say that some bodies (say, binary 
salts) are formed in consequence of laws of valency by 
which satistied molecales are formed, and that other 
bodies (say, compound salts) are formed by junctions 
of such molecules on other principles as yet unknown; 
for these latter bodies are just as truly built upon 

\chemical affinities, and are as absolutely definite 


course is to regard the doctrines of valency as speca- 
lations and guesses at truth; not to attempt to place 
the opinion of a Frankland or a Wurtz upon the 
footing of a decree of the ancient kings of the Medes 
and Persians, which altereth not; because in these 
revolationary days that sort of despotism only 
excites rebellion. 


I have hitherto used the two words valency and 


atomicity as synonymous, because this is commonly 
done; there is, however, an important distinction 
capable of being made if consented to. 
represent the power of substitution or combination as 
to monad atoms, hydrogen or chlorine. 
tangible facta alone to deal with, and in this sense the 
doctrines of valency are simple and important; they. 
however, derive their value from, and are connected 
to the new notation:” thus oxygen is bivalent, so is 
salphar, because in the new notation, for very sound 
reasons, we have doubled their own equivalent number, 
or ratio to hydrogen. The term valency, therefore, con- 
nects the new atomic notation with the old equivalent 
notation and represents facts. . 


Valenoy may 


Here we have 


Atomicity, on the other hand, represents hypothesis ; 


it assumes a definite property of the atoms themselves, 
something in the actual constitution of the oxygea or 
sulphur atom which gives ita power of attaching to 
itself 2, 4, or 6 similar powers exerted either by 
separate monad atoms or radicals; or by 1 or more 
atoms possessing several similar powers themselves. 
Here we leave real facts, and enter upon a wilderness 
of guesses which may be true, but may also be false. 
It is in this connection we begin to dispate whether 
sulphur is dyad or hexad, for we know that sulphur 


unites to 2 atoms of hydrogen or ehlorine, and calling 


its valency 2 expresses, therefore, this fact. We range 


the atoms according to our fancy, and we can develop 


2, 4, or 6 imaginary links to the sulphur atom, but in 


calling its atomicity dyad or hexad, we only express our 
guess at the explanation of the facts. SiGMa. 


VALENCY.—To " Bgacox Loven” 


(8800.}—A very instructive dialogue, and one which, 
by the way, bears greatly on this subject, took place 
between two Frenchmen who were desirous of airing 
their English in Rezent-street. A began by asking the 
lucid question Did it rain to-morrow?” "Yes, it 
was!” was B's prompt and logical rejoinder. The 
pertinence and coherence of the queries and replies 
with which my good friend Beacon Lough” favours 
me from time to time bear so strong a resemblance of 
qualities displayed in the above dialogue, that a 
suspicion has arisen in my mind that Beacon Lough” 
is the identical B who framed the response to thst 
dificult and portentous question. To render my 
meaning clearer I shall quote several passages in my 
amiable correspondent's letters, which will also serve to 
show the profound veneration which he has for truth, 
and the great care he displays in not contradicting 
himself. In letter 8420, page 460, Beacen Louzh” 
says: Right or wrong, Dr. Frankland system of 
chemistry, with his atomicities, is taught in these 
(Government) classes. The text-book is 
necessarily somewhat meagre and skeleton-like, thus 
leaving ample room for the MECHANIc to come in apd 
fill it up, so to speak.” Now I pat it to the intelligent 
reader: What inference can be drawn from this jutta- 
position of Dr. Frankland’s name with “the text- 
hook? If Beacon Lough” constructs his sentences 
so as to leave the sense ambiguous (or rather that they 
mean the contrary to what he intends) surely I am mot 
to be taxed with a want of verity. Acting on the self 
evident signification (and not the hidden meaning) of 
these words, I sought everywhere for a text-book 
emanating from Dr. Frankland, but I was assared by 
all to whom I applied that no such text-book existed. 
Consequently I denied, and still deny, that any of Dr. 
Fravkland’s works are at present test-books for the 
Government classes. Finding that I had taken the 
trouble to sift this matter, Beacon Lough“ now comes 
forward (letter 3742) to tell me that I am quite correct 
this time, and that Dr. Frankland's works are not the 
accepted text-books; bat in order to qualify this he 
rays my inference is quite the reverse, £c. What in- 
ference? Did it rain to-morrow, &c.? I must also 
call attention to tha evident regard for real advance 
ment contained in the opening words of the sentene 
„Right or wrong,” &c. (letter 3420). In the same letter 
another very strong assertion is made—viz.: these 
(atomicities) form the very life blood of modern 
chemistry,” c. But this assertion is only made to be 
contradicted, for at letter 8742, page 641, ‘* Beacon 
Lough,” with remarkable sang froid, tells me that "I 
must surely know“ that the compounds I quoted—riz, 
KzSi Fa, KBF4, KePtCls, &c., are all instances of 
molecular combination.” Pray, how comes it, if 
“atomicities form the very life blood of moder 
chemistry,“ how comes it, I repeat, that above one 
thousand definite crystalline compounds exist, who% 
constitution is incompatible with, and inexplicable by 
the theory of ‘.atomicities” (to use Beacon Lough's” 
antiquated, loose, and ambiguous expression), and 
which require a new and distinct, though co-existent 
theory of molecular combination”? I have already 
stated on various occasions that I placed very little 
reliance on the theory of valencies as it at present 
stands ; but I must say that consequent apon thinking 
over the examples adduced by Beacon Lough” I feel 
that the theory has even less basis than I was previously 
disposed to admit. 

At letter 8742 we have a beautiful chain of reasoning, 
made, however, only to be immediately destroyed by the 
substance of the following sentence. I quote the pa» 
sages,as it is important to keep them well in mind —"It 
seems to me that if an element A combined wich 
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monad atoms £ 2 z zand y, its atomicity must be 
equal to n, and that therefore when we find nitrogen 
combined with four monad atoms of H, and one monad. 
atom of C], the only reasonable conclusion to which we 
can come is that N is a pentad.” Immediately following 
upon this we are told that the compounds, KsSi Fs. 

Fa, KoPtOls, &., are all instances of molecular 
combination,” or, in other words, not amenable to the 
game process of reasoning. This example alone 10 
sufficient to show us whata tendency there is in the 
human mind to reject or lose sight of all that does 


I avail myself of this occasion of correcting an 
erroneous statement which I made, regarding the 
valency assigned to sulphur by Dr. Frankland. As 
% Beacon Longh” Ad not which work he 
alluded to, I tooked fato a of “atomicities”” by 
and there I found sual marked 
thus, = sv, am now inclined to believe that this 


11 
exactly, corresponds with a like wise green line shown 
(when you look down or at the end of the wick) by the 
spectrum of a common wax candle. 

I have this moment verified the above statement. 
Looking at spectrum of lighted wick of common 
candle, you get five lines :— 

180 = D, the yellow or sodium. 

229°5 = D — E, one reddish-green line (seen with 
difficulty). 

868'5 = E — b, fhe green line in question. 

557 = F — G, = violet-blue line. 


not agree with its peonliar bent. Now, applying ‘before, the constitu of all known sulphur o. 800 = G, « violet line. 
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Cl, and two monad atoms of K, thr reasonable manner in which Beacon h” twists Bigm as W . pre ee. , 
conclusion to which we can come is that pistinum iga» Plein phrases into significations never intended. Nor totally os eee 
octad.” | our talented friend “Sigma” stated that H,80, gavs CREB. 
Jus a mach better Mea of the oom ent of dulplraric — 
5 2 Som te ‘acid in weactiens in general, and electrolysis im parti- @TARS 
that when a chenridi VCC FA do in. 18860 -—1 nern ; Alvan Clark. 
beginning of a series e edbores | poia a a a a 2 aad Dr, | Setractor, 1 to which 
to them throughout. TS nee this, I must give the Frankland's. — ” dees  Sigee ” Mr. Bernhew teas attention. The magnitude 
names of a few books (I aai loth todo so, for ~ Beacon | great injustice 57. lie wordetatc meaning | nie is ene intermediate are ta of Herschel and 
Lough ” says there are few assump tbat exnnot be sus- 4 aay fiteave, and has a Mgt ratio of 2:513. In the case 
; that nothing but what Peasy is to be admitted into ' 
1 oT some book or ee ; gy 9 science.” “Sigma” indesd states Hes to be encier however, of small stars near large ones, : dont whether 
which exceptions are taken „in the l weight is to be attach magnitude estimates. 
works. ig. os Bop W. Gregory’s e Guttines of of comprehension thea Os ow BOs 185 bat he eee = 35815 D = 1°797". Small 
i pa 5 1648, 3 the 3 expressly enjoins us to recognise the use of each, and, | star, about 10 mag., and bluish. 
ca eivativaly 1577, aud 87-6, while in the body of the work | S0ve sil things, most carefnlly to avoid pinning .. = 178'80°, D = 8-865". Small 
985 5 faith exclusively to any one idea or doctrine.” For. star, about 10} mag., blue. There is also a second 


the reader is requested to make the change to 81:4 and 
75, &.; coming on to Fownes, &c., until we arrive at 
such modern works as Odling's Manual, Roscoe's 
Elementary Chemistry,” and Barff’s Chemistry,“ 
we find numerous examples of this, which is simply an 
acknowled 


may interest the general reader. Professor Odling, in 
his Manual,” speaking of the elements of the chlorite 
group, points out their varying valency, while gn the 
table of valency he classes them as 8. 

Roscoe, in the table, puts tantafum and niobium as 
trivalent and penta while in Gre body of the 
work they are specified as pentavalent only. See pp. 
279 and 258, edition 1871. Agaia, atp. 168, the ele- 
ments of the nitrogen group are epérially ris 
to be all trivalent, but at p. 174 their - 
valency is admitted. Berf, at pp. 210 and UI, 
states that oxygen, and ober elements like #, 
are divalent ; nitrogen, 40., trivalent, &. At p. 260, 
he shows that nitrogen and phosphorus may be con- 
sidered as pentavalent, und oy 
third edition of theabeve work, But the fact is, 
that in all these cases don af is invetved ; it is 
simply a case of honestly stating tHe truth, whenever, 
or wherever found. Were 1 to aud that a compound 
existed of the formula HCh, I should immediately 
call my readers’ attention to the fact (even though I 
might have reached the middle of my lessons), and 
warn him not to consider hydrogen as constantly mono- 
valent. Although, at p. 538, Beacon Lough says, 
s there are few errors which might not be accounted 
for by reference to some author or another,” yet, at 
p. 641, he quotes “somebody” (not quite sure who) to 
prove something I have never denied; and taxes me 
with assigning bivalency to chloride, &c., when I have 
simply pointed out that the chlorine group is certainly 
monovalent as compared to hydrogen, although in the 
compounds I mentioned that such valency will not ac- 

unt for their existence, and would lead as to infer 

at they can act as triads, dyads, or pentads. This is 
a fact; and I truly sympathise with! Beacon Lough 
when I find his pet theories must yield to facts. And now 
I think I am entitled to know what Beacon Lough re- 
quires me to do. At letter 8420 he states his object in 
writing to be, not to get up an argument,” &c., but to 
prevent that lessons inthe science which must tend to 
confuse the subject should be set forth in our pages.“ 
To meet this amiable proposal, as our kind Editor has 
not thought fit ta take the hint, I would enggest that 
“Beacon Lough" should get up a series of lessons to re- 
‘place mine. Iam quite willing to withdraw, and shall 
much enjoy the examples of molecular combination 
‘to which we shall be treated. With regard to bringing 
my papers into conformity with the“ legal system,” I 
have already refused to do so, as I see no point of 
agreement betwixt legality and chemistry, except that 
they both terminate in y. Relative to the valencies 
assigned to the elements, I have distinctly stated 
‘(paragraph 21) that they do vaty, and that my table of 
valencies, &c., was made out with reference to hydrogen 
only (see 84 at foot-note). I repeat, I have never even 
inferred that nitrogen, &c., dees not sometimes act as 
a pentad. But I shall defer giving this group, pentava- 
lency compared to hydrogen, until Beacon Lough” or 
nome one else has demonstrated the existence of NHs, 
PH;, AsHs, Ac. I note with pleasure that my lessons 
have been of some benefit to “Beacon Lough,“ and that 
he has adopted one of my ideas—viz. : that the valency 
of the molecule is independent of the valency of the 
component atoms (see 21) for his molecular combina- 
tations” mean nothing, if not this. 


In obedience to his wish, in conformity with the 

table given at 84 and the views held ont at 21, I can 

gic sae the formula of ammonium chloride as being 

NW’; Ho an instance, “as my learned friend 
strely know of molecular combination.” 


tatravalent (see 


ent of a recently-discovered fact, instead 
of a blind following of a theory. Iwill just point ont 
the cases in the last mentioned works, as they 


for the pro of science, “‘ Beacon L n 

Seite he may — BE 

nest ee w oan give wis the 
with . 


phosphorus 
Fachbride, 


shall notice them in the course of my lessons. I take 
this opportunity of thanking “ Beacon Lough ” for the 
„ amonde honorable " ined in his last letter. 


E. Borrows, 


ATOMIOITIES, ° 

{8801..—ALLOWw me, through the medium of your 
paper, to call Mr. S. Bottone's attention to the atomicity 
of nitrogen in his letter (8470, p. 488). I cannot see, 
in the face of reason itself, how he can possibly make 
nitrogen anything else but a pentatomic element, even 
in his “ terrible poser,” Ammonium, which he states 
as NHa, which is not exactly correct, the proper for- 


mule of which is {Ng and the bonds of the nitregen 
atoms consequently engaged, thus :— 


four of the bonds of each being held by hydrogen, and 
the fifth bond of one of the nitrogen atoms is nentralised 
with the fifth bond of the other nitrogen atom, conse- 
quently it is a pentad. I quite agree with him, ammo- 
nium chloride is the monatomic radical ammonium 
united with one atom of chlorine; but he must take 
into consideration that the other four bonds of the 
nitrogen atom are engaged by the four atoms of 
hydrogen; consequently, as Beacon Lough ” says, it 
is a pentad, by combining with five monatomic 
elemente, thus :— 


H 
l: | AL 


K N 


The same may be said of ammoniam carbonate, which | PO 


is a similar example, thus :—O =c<0 ZN T 
Then, with regard to phosphorus pentachloride, I have 
always been led to believe that the five atoms of chlo- 
rine were united directly with the phosphorus, and I 
think Mr. Bottone's phospho-chloramine is merely a 
ruse to clear himself of a blander. Also, allow me to 
call Mr. Bottone’s attention to his last paper on 
chemistry (February 2nd, page 498), in which he states 
phosphorus to be a triad in phosphorus san when it 


il | 


l 6 
is a pentad, thus :—P’OHHos, or H- O- Pr- O-, 

l 

H 


' according to Dr. Frankland, whose views Mr. Bottone 


„holds in the highest respect,” yet wanders so much 
astray from them. MERCURIC. 


AURORA BOREALIS. 


[3802.] —ArRO Os of Aurora borealis, I observed the 
last very carefully with spectroscope, and, owing to 
previous suspicion 
tanoously with tho light of a common candle, and 
ound that the well-known green line almost, if not 


of the fact, observed it simul-! as the Handboo ‘id 


minute companion, 11} mag., P = 944°1°, D = 10". 

LALAx DW $2086.—Near Sirius. P = 169°42°, D = 
4071". Bamsi star, about 94 mag. 

40 ERDEN Ile small star in the s f quadrant 
mentioned by Ms, Burnham, I estimate of about 
124 mag. The Baton Dembowski mentions a star at 
a distance of 80 in the np quadrant. I fancied I 
glimpsed this star on March 4, but could not verify my 


on on the following There is a small 
star at a.distance of about 100” in the same quadrant, 
of 12 or 121 mag. 


On March 6, 1 looked at the staf No. 156 of the 
Pulkowa Catalogue, and thought it certainly oblong in 
a direction of 185°. I have not as yet come across any 
measures of N. GEORGE KNOTT. 


ASTRONOHY AMD “PAR WNGLASH MECHANIC” 
IN NEW ZEALAND. 


(8804.]—Your useful and instraetive periodical has 
always afforded us mach p easure and profit. We look 
for its arrival every month, for to it we are chiefly in- 
debted for all the scientific news from the great centre 
of science. Astronomy being the principal subject of 
interest to us, perhaps it may interest some of your 
readers to hear what we have done ont here. As this 
is but a young colony there are few persons who take 
much interest in scientific subjects, their time being 
mostly occupied with business; in fact, we do not know 
six persons in the province who take any interest in 
astronomy whatever; tha consequence 18 that there is 
little demand for AGmaalty 3 books, &c., 
and we have t ou gotti om. 

Our e imported from Sydney; it is of Sin. 
aperture, and will divide stars 2“ apart, as well as 
perform well on the planets, &. We have lately been 
studying Orion, and can very clearly see the four stars 
in the trapezium, and sometimes when the atmosphere 
is clear have made ont the fifth. 

Our observatory is of our own construction, and 
answers very well; it is square and made of wood; the 
roof is divided into two parts, one of which is fixed 
and the other slides up and down on rollers. We find 
it easy to work, and was more readily constracted then 
any other shape might have been with our limited 
means and conveniences. The size of the building is 
10ft. square, the highest part of the roof 6ft. 6in. high, 
and the lowest 6ft. ; the movable portion of the roof is 
about 8ft. x 10ft. As the roof is covered with iron the 
slope is sufficient to throw off the rain. We have a 
Jin. transit theodolite which we use for transit pur- 
sos. The cost of the building for materials only 
was about £10. We have also a pretty complete assort- 
ment of meteorological instraments, an anemometer 
with Robinson’s cups is fixed en the top of a stout 
post at one corner of the observatory, and two 
barometers are inside; the other instruments are in the 
garden. 

In the above building we have spent many pleasant 
hours, and hope for many more. We hope ere a to 
be in a position to afford one of Browning’s 8¢in. 
reflectors; but, in the mean time, must be contented with 
the moderate aperture we possess. 


Auckland, New Zealand. LAMBERT & TAYLOR. 


THE MASTERY SYSTEM. 

J—Ir one wishes to learn German, French, 
3 or jeant Hebrew conversationally, let them 
by all means go to Longmans and procure “ The Hand- 
book to the Mastery System,” price 2s. When con- 
vineoed, as he will be, of the effectual way in which, by 
this method, languages are to be learnt, he will pro- 
cure the particular volume he needs at the same price 


The epithet “ mastery” is given 
to it because the will thus be mastered in an 
incredibly short time. A Harrow FELLOW. 


12 


AN 
Miki i À 

p- { AW 
| 
|] 128 r 


SIS 
— SS 
tS SS 


SSS EE 


9 


Yj, 2 
“jp EL 


till 


WA 7 


i 


unt. 
Í pny 


| fi + URNA A A 
| mn O T 


THE GLORIOUS METRIC SYSTEM. 


[8806.]—Ir may not look well, Mr. Editor, that one 
who occupies so mach of your space as your kindness 
allows me to do, should complain of another taking 
rather more than his share, but really it was scarcely 
reasonable for E. L. G.” to fill three columns in 
proving what nobody can think of denying, that more 
numbers may be divided without remainder by 6 and 
its multiples than by 10 and its multiplies, and that 
many fractions cannot be exactly expressed decimally. 
That is all well known, and is acknowledged to bea 
drawback to the metric system ; but its advocates believe, 
notwithstanding those blemishes and the evident and 
serious inconveniences of change, that the advantages 
of the system when introduced will much preponderate, 
and it will need a far more forcible reasoner than 
% E. L. G.“ to shake that conviction. 

It is a rule, with very few exceptions, that those who in- 
sist strongly upon a bad argument do so from conscious 
want of a good oné, and it is another, nearly as invari- 
able, that those who hope to conquer by argument will 
not descend to abuse; thus, when E. L. G.“ tries to 

rejudice the case by talking of French Atheists and 

e pitiful bubble of their blowing, and asks the deci. 
malists if it is yet quite certain that nothing but folly 
governed the metrical systems of all known races till 
the time of Marat and his Goddess of Reason, whether 
they were all fools to invent units civisible by 8, 4, 
&c., he must be very simple, or must rely very much 
upon the ignorance of his expected readers. To such 
arguments (to say nothing of their bad taste) there are 
two strong objections—first, the assertion is not trne 
that no known races adopted the decimal system of 
coins and measures till the time of Marat; and, se- 
condly, if true, it is nothing te the purpose. The 

Chinese, as everybody knows, do now use, and pro- 
bably, from atime far before history, have adhered to 
and experienced the great advantages of, the decimal 
system ; and, if it werea new system, that wonld be no 
more an argument against its use than i: would have 
been against using logarithms when they were first 
invented. 

“E. L. G.“ aeserts (which is easier than proving) 
that if we decide to divide our measures of length, sur- 
face, capacity, weight, and money - value decimally, we 
must in consistency divide time and angles in like 
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manner. He might as well say that those who decide 
to go to Uxbridge-road must, in consisten cy, go on to 
Uxbridge. I believe that the great ease with which 
decimally divided measures of length, surface, capacity, 
weight, and value may be learnt, the certainty with 
which tbey may be remembered, and the convenience 
with which they cau be used, estimated, and compared 
with each other, will groatly counterbalance the trouble, 
cost, and inconvenience of the change, and therefore 
support the change ; but, as I am not ccnvinced that a 
decimal division of hours, and days, and years will be 
better than that now in use,I do not support that 
change, and deny that there is any inconsistency in 
declining to do so. We cannot divide the year of 865} 
days into equal periods of 10 days, but it can with a 
remainder of 1} day be divided into 52 weeks of 7 days 
each; there would, therefore, be no gain, but loss of 
convenience, in having 10 instead of 7 days, even if it 
were not the general feeling that it is right as well as 
expedient to leave every seventh day for rest. There 
is also no great advantage to be gained by dividing the 
day, as might be done, into 10 instead of 24 equal 
periods; it is not therefere worth while making the 
change. 

The case is, however, very different with arbitrary 
measures for which any unit may be chosen or selected 
according to convenience; and it would palpably be 
very couvenient if all nations with much interoommu- 
nication would use the same units and divisions, or, if 
not exactly the same, such as can be easily inter- 
changed. For example, if our ton were made to cor- 
respond exactly, instead of very nearly, with the French 
Millier or million grammes, exactly instead of nearly 
equal to the weight of a cube metre of water; and if 
our sovereign were exactly equal in value to 25 francs, 
instead of being worth about 6 farthings more. It is 
true, there would be some inconvenience and cost in 
making the alteration, but the convenience of having 
our weights and moneys exactly interchangeable is far 
greater. If such simple changes were made, 
instead of two or three authorised tables of weight, 
avoirdupois, troy, and apothecaries, with two 
pounds of different weights and three systems of divi- 
sion, and others unauthorised, there would be one 
uniform weight, and one system of division; and that 


the simplest, most easy to add, subtract, multiply, or 
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WATER-PRESSURE ENGINE.—For DESCRIPTION SEE PAGE 6. 


divide, to compare with any other, or, to peroeive ata 
glance ratios and percentages. 292. 
Of course, the full advantage will net be obtained 
unless all weights and measures of things to be bought 
or sold, as well as money, are divided decimally ; 
there is no reason why they should not be; and the 
only serious difficulty is in finding appropriate names 
for the new weights and measures which will not be 
confounded with those now in use, and easily spoken 
by Englishmen. With respect to money, there is no 
difficulty, as only one new coin, for which an old name 
may be revived, will be needed. If, by charging the 
cost of coining the sovereign, we reduce its value by 6 
farthings to that of 25 francs, or divide it, as now, into 
10 florins, 100 chequers, and enact that the pound 
be worth 1000 instead of 960 farthings, no other change 
will be needed than issuing coins (chequers) each worth 
10 of those farthings, or twopence half 7. or one- 
tenth of a-florin, or one-hundredth of a sovereign. 
The threepenny and fourpenny pieces should be called 
in, and no more f-crowns or sixpences coined. 
Shillings or half florins would be worth twelvepence 
halfpenny—that is, the value of the pennies would be 
reduced 4 per cent., and penny buns and penny news- 
papers would perhaps need to be made a Jittle smaller. 
The cost of low-priced articles would soon be adjusted 
to the slightest change in the value of copper coins, 
and that is about all the inconvenience that would be 
left. PHILO. 


STELLAR AND ASTRONOMICAL NAMES. 


(8807.) — Wirz much humility T would ask why we 
should not name the stars as we do the craters in the 
moon? Why not deify our most distinguished lights 
of science after their departure to join the now sufi- 
ciently large namber on the roll of fame and give each 
a bright particular star ? Constellations might as far 
as possible keep together the names of those dis- 
tinguished in one branch of science. Let us take Orion 
for example; the seven principal stars would be not 
a, 6, 7, Le., but Ampère, Weber, Volta, Galvani, 
Oersted, Sturgeon, and Faraday—magnitude having no 
reference to eminence. By this means we should per- 
petuate the fame of the truly great men of the earth. 
Comets might be named after ballet-dancers and 
statesmen. M. Panis. 


Mar. 22, 1872. 
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REMARKABLE ELECTRICAL PHENOMENON, 


13808. —Ix carrying out a series of experiments for 
the purpose of making uninsulated, or imperfectly im- 
sulated, wires available for telegraphy, I haye met with 
a remarkable phenomenon which I do not know has been 
before observed. 

By the kind permission of the owners, I submerged a 
E or two of naked wire in Wimbledon Lake, for ex- 
perimental purposes; and I found that charging it with 
electricity of either name it retained the charge 
obstinately fcr many minutes. For instance, after 
attempting to discharge it at intervals of five seconds 
for three minutes, I found it still retained a very con- 
siderable portion of the charge, so that I have no doubt 
it would still have retuined some portion after five or 
six minutes. 

This may be due partly to polarisation (so called) of 
the wires, but I can scarcely think that this would con- 
tinue for so long a time. I am inclined myself to 
attribute it to the electrisation of the strata of water 

snrrounding tbe wires which, like the glass in a Leyden 
phial, require a considerable time to lose their polarity 
entirely. In salt water I find that the phenomenon 
almost disappears. 


2, The Cedars, Patney. H. HIGHTON. 


IMPROVED SPINDLE FOR CIRCULAR SAWS. 


[8809.] —I FoRWARD an illustration of Otley's patent 
saw spindle, which may interest those of your readers 
who employ circular saws. It is a simple device in- 
tended to avoid the difficulty experienced in adjusting 
circular sawson the ordinary spindle. A conical washer 
or ring, it will be seen, enters the hole in the saw to 
a greater or lesser depth, according to the size ef the 


PROBLEM OF FIFTEEN SCHOOL GIRLS. 


(8811.)—TuHe method of fulfilling the original con- 
ditions by transposing Mr. Proctor's letters occurred to 
me almost immediately after I had written my last 
letter, and I carried it still farther, so as to get a more 
regular arrangement of the tables. I am even hoping 
to be able to deduce aru/e from the tables thus trans- 
posed, which I will send if I succeed in my attempt. 


L. C. E. 


CONFECTIONERY, SUGAR BOILING, &c.—VL. 


(8812.]—Comrits AND Pan Goops.—Have a comfit pan 
of any convenient size, suspend it from the ceiling at 
a convenient height to work it easy, have a charcoal 
fire or a stove to work it over to keep it warm, but not 
too hot. Have some dissolved gum not too thick. 
Boil some loaf sugar to 230° by the thermometer, 
keep it near the pan, and keep it warm; then take some 
coriander seed, carraway seed, or almonds, or anything 
you want to coat with the sugar. Pat them in your 
pan, wet them slightly with the dissolved gum, then 
dust a little flour to just coat them, then add your 
sngar by degrees, keeping the pan well shaken all the 
time. To finish them boil the sugar rather less, leave 
what you want to colour in the pan, give them the 
colour in Jiquid, and shake them until dry, then colour 
the remainder separately. 


I shall only give a few remarks on crystallizing, as it 
takes a great deal of time and trouble to crystallise 
goods, besides a warm room to keep the syrups in 
their proper degrees of heat while crystallising. 


To CrystTaLiisz Cocoanut Curps.—Take any 
quantity of cocoanuts, slice them up in thin slices, dry 


— 
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piece is forced home 
and t 
Belves. 
saw-mill engineers. F. T. E. 


AIR BLADDE% IN FISHES. 


[8810.]—I REGRET to fhd that the old Borellian 
theory relative to the use o the air-bladder in fishes 
still finds advocates in ymr valuable paper. It is 
upwards of twenty years ag since a paper was read at 
the Royal Society here on tie subject, in which it was 
clearly shown that the air ladder could have no in- 
fluence in raising or loweriig the fish in the water; 
in fact, no muscles exist inthe fish adequate to com- 
press the air-bladder so as o diminish its bulk, and 
should the fish be 34ft. below the surface, there are 
no muscles which could ly any possibility expand it 
go as to take off the presse of 15lb. on the square 
inch of this organ; in the atter case the air-bladder 
would be compressed to haf its bulk. The primary 
use of the air-bladder would seem to be to keep the 
centre of gravity in the proper position, so that the 
whole effect of the force of te tail should operate in 
the progression of the fish. As the profile of the fish 
varies, the centre of resistarre varies also, and if the 
centre of gravity were too hgh or too low, the force of 
the tail would cause the fishto rotate round ite ans 
ofj gravity, bat by having the direction of the tail 
force passing through these two centres, no A 
takes place. The air-bladde, then, is for regulatin 
the position of the centre o gravity in the ee 
condition of the fish. In mny fishes it is elongated 
so that the air can be located before or behind, as to 
produce the best effects; i the gurnard tribe and 
others it has lateral divisias, so that the fish can 
swim on its side, Se. There are other uses ascribed 
to the air-bladder of fishes, bt the above I believe to 
be the most important. 


Dublin. LATRATOR, 
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hole. By means of the mt at the back this conical 
and nakes the saw properly firm 

centred. The Illustrations explain them- 
think the inventön deserves the attention of 


byrth 


them in a warm stove, not so hot as to brown or 
shrivel them, and then place them in a tin box. Boil 
some sugar to 225°, pour it over the chips in the tin 
box so as to cover them, place them in a warm place, 
from 95 to 100° for 10 hours; then drain off the syrup 
from the chi „and place them again in the stove or 
warm room dry. You can colour some red with a 
little colouring, but you must lenve the syrup until a 
sort of skin forms on top before patting it en the chips. 


SUGAR Canpres.—Have tin or copper pans, with 
small holes opposite each other in each end of your 
shapes; put some twine across your boxes lengthways ; 
then boil some loaf sugar to 230°, stand it aside until a 
skin forms on the top, then pour it in your pans, put it 
in a warm place, at about 100°, for a week; when well 
crystallised on the twine take it from the pans, wash it 
in just lukewarm water, then dry it again in the stove. 
You may colour it with any of the previous colours 
when boiling the sugar. You may make brown 
candies with the best raw sugar the same way as re- 
fined chocolate sweets. 


Get some pure chocolate powder, not that which is sold 
as prepared, but the powder without sugar being mixed 
with it. Boil some good raw sugar to 235°. Stand it 
aside to dispel the heat, then work it against the sides 
of the pan until it begins to grain or get creamy ; then 
work in your chocolate powder; the quantity can be 
best judged by the strength of your sugar and chocolate 
powder. 

I think by practice and perseverance in the recipes 
I bave sent, any one having a little knowledge before 
will be able to make any of the plain or fancy sweets 
which I have named, and any difficulty the novice finds 
in making them I shall be most happy to clear up for 
him. I would give the directions for lozenges, &c. ; but 
it would take a good space, and there must be separate 
rooms for making up, as it takes great cleanliness and 
care, but any recipes for mixing lozenges I will at any 
time send to subscribers through“ our“ journal. 


. 
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BOLLERI CONSTRUCTION AND MANAGEMENT. 


3813. —I HAVE a great desire to arrive at a conve- 
nient two-horse motive power for my workshop. I am 
an amateur, and have no water - power or suitable place 
for windmill ; have no gas for a gas-engine, and would 
not use one if I had; so I fancy I must look to steam. 
I cannot afford to keep a man to look after my steam, 
and so I write this hoping that some kind reader will 
give me his advice as to how to set to work, and his 
opinion on some crude ideas I shall set forth of my 
own. I have an engine just now, but from the bother 
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ali amam 3 


I have—first in firing, second in watching water, third 
in constantly regulating steam by opening or closing 
partially the steam-cock, and now and then blowing off 
some—the whole thing is almost useless. The greatest 
trouble is the water, and I have an idea of an adjust- 
able eccentric which sLall regulate the stroke of my 
rg in snch a manner that after a few trials I may 
get the pump to throw enough to keep the water safe 
for at least an hour or an hour and a half. I should 
like an opinion on it. A is the eccentric wheel, with a 
slot in it, CCC. B is the end of shaft, s nared to fit 
slot, and D D is a screw passing through „ having a 
collar at F,anda squared head at E. Fig. 2 shows a 
hole through ring G, showing square head of 
serew D D underneath. Now, by bringing the hole to 
coincide with E, and a key being applied, any amount 
of eccentricity can be given to A, and I imagine it 
might be adjusted to give the exact throw to keep the 
water pretty constant. 

As to the boiler itself, I fancy a copper one, if the 
expense would not be too great. Perhaps some reader 
could give me an idea what a multitubular copper 
boiler for a two-horse engine would cost, or say how 
long an iron one would last with the fitfal work it would 
have to do in the hands of an amateur (with pretty 
good water, however), say, four days in one week, one 
in the next, and perhaps nothing for the next six 
weeks. I fancy a damper in the flue, workable by an 
attachment near the lathe, would regulate the steam 
generation near enough, but I wonld like some hints; 
and, finally, could any of your readers do me the 
greatest kindness of all, by giving me good practical 
dimensions for a moderate running engine to suit? I 
fancy there is eneugh data given above for any one to 
seo what I want. L. F. 


A SUSPENDED CLOTHES HORSE. 


(8814.]—I SEND you a rough sketch of what may be 
called “a suspended clothes horse.” Its construction 
is both simple and cheap,—certainly no slight 
recommendations, though not the greatest. Everybody 
knows (of course I am speaking now of the working 
classes) how annoying and dangerous to health it is to 
have to dry clothes on a washing day in a house where 
children and grown-up people are alike exposed to the 
steamy atmosphere, and colds, coughs, &c., can scarcely 
be avoided where the old plan of drying clothes is 
adopted—viz., placing them on horses near the fire. 
The next better plan is to throw a line across the room, 
but even this is very inconvenient. The one I suggest 
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is made in the following manner:—Two scantlings of 
timber ljin. + jin., of such lengths as may be con- 
venient and suitable to requirements, are fastened by 
two shorter pieces, say 18in. long, placed near each end 
as shown on sketch. A single and a double pulley are 
then fixed in the ceiling, the same distance from each 
other as the cross pieces are, and as near to the fire - 
place as may be convenient. A length of sash cord is 
shen taken, tue aye ends ¢ * which are passed through 
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the double pulley, one going to the single pulley through 
which it is passed; both ends are then secured to short 
loops of cord fastened to the cross pieces. The con- 
trivance can then be raised and lowered at pleasure, 
and by means of a hoek on the wall and knots tied in 
the cord, can be fixed at any height. This is no new 
thing, but I think it is not so generally adopted as it 
would be were it brought before the washing public, 
hence my apology for troubling you. 
J. W. (Bradford.) 


BEES, AND BEE-KEEPING. 


[8815.}—Brzs are now eolleeting pollen in large 
quantities, and, as they show great co tiveactivity, 
many bee keepers will be chested into the belief that 
the dangers of wintering are over, and that this early 
activity demetes early swarming and a good honey 
crop. The Idee of March are come! Ay, Cesar; 
bat net — replied the soothsayer, who knew 
what wae Hkely to happen, and ere they were gone 
Cæsar was no ess: and alhough no soothsayer, I 
should like to warn amateur bee-keepers that although 
early spring has esme, there is yet considerable cause 
for apprehension. Doubtless mesy bee-keepers 
will be glad to know what is Hkely to happen, 
but there are also many who will not heed warning 
or advice, and will not believe either until after 
the catastrophe. What is true of bees at one 
time is true of them at all times under similar condi- 
tions, and what has happened once will happen again 
when predisposing causes are similar, and as those 
causes vary, so will their results, and accordingly, as 
those predisposing causes are known and understood, 
so may they be governed and turned to good or evil. 
t Coming events cast their shadows before,“ and he is 
wise who is willing to pierce through them by the light 
of other people’s experience. Prophesying after the 
event is eary enough, and hence it is not cult for 
speculative bee prophets to give apparently good rea- 
sons for all sorts of failures after they have happened. 

When bees are kept in straw skips, and have been 
deprived of their supers of honey in autamn, their 
ability to stand the ensuing winter could only have 
been jadged by the weight of the hiveand its contents, 
and taking into acconnt the age of the comb; and 
although it may be ascertained whether the lower parts 
of the combs contain brood or not, it is almost impos- 
sible to determine what the comb actually contains, 
and à strong stock of bees which have stored their 
honey in the super, will, as they discontinue breeding, 
store pollen largely in the breeding cells, and con- 
sequently there may be more weight of pollen than 
honey in the hive, but of which fact the bee-keeper is, 
of course, blissfully ignorant. When early spring 
arrives, the hive is again judged by weight, and the 
bee-keeper congratulates himself on the fact of his 
bees having consumed so little honey. There may be 
plenty of bees in the hive at this time, but no brood, 
for the bees would be unable to commence breeding 
until they could gather honey ; for the owner, judging 
by their weight, world think feeding quite uncalled for, 
‘and when the first season arrives, as it has done during 
the present month, the bees all go to work gathering 
little honey and much pollen, until they choke nearly 
all the cells with the latter, so that the poor queen has 
nowhere to deposit her eggs, and the stock dwindles 
during the summer from repletion of pollen, and to 
the surprise of its owner, perishes during the eneuing 
winter. This is the fate of hundreds of stocks of bees, 
good, sound, healthy stocks, which, if they could have 
begun breeding early, say in January, before pollen 


conld be gathered, wonld by March be so charged | 


with brood, which would have consumed so much of 
the old pollen, as to render repletion impossible. 
This argument is, in my opinion, one of the strongest 
against the use of hives with fixed combs, forif the 
bees were in movable comb hives, their autumn state 
could be correctly ascertained, and their condition in 
spring, as described, rendered impossible. I therefore 
strongly advise all persons who keep bees in hives 
in which the combs are fixed not to trust to weight 
alone as a guide to their condition, but to feed gently 
and continuously during all spring months. 

Weak stork, such as those described by “ Sixty Two,” 
query 11046, p. 628, No. 362, should be treated in a 
similar way, and stimulated to their utmost. This 
eannot be done by giving them large quantities of 
food at once, bat may be accomplished by patience 
and perseverance. To induce bees to commence 
breeding, it is necessary that a constant and regalar 
supply of food should be given them, so as to induce 
them to think summer has come, when they will act 
accordingly, and when summer has come they will be 
fit for anything. Some writers on bees recommend 
honey as the best food for bees, and perhaps it is 
when absolately pure, but I cannot too strongly advise 
bee-keepers against the practice of giving honey to 
bees, for it is in honey that the ‘germs of foul brood 
are most likely to be contained, and to the use of it 
as bee-food the destruction of large apiaries is due. 
The mess which is sold by grocers and others as honey 
often contains both animal and vegetable matter—to 
wit, smashed brood and pollen, the result of the 
system which eulminates in the brimstone pit, which 
finds a defender in Mr. Pettigrew,—and this said mess 
containing, as it does, all the elements of fermenta- 
tion, is considered by eminent German apiarians to be 
the cause of that fearful disease which, in my opinion, 
is the only one thing which is a real obstacle in suc- 
eessfal apiculture, and I fear nothing else, for all 
else is preventible. 

Btimulative feeding should be performed as fol- 
lows :—First, give the bees half a pint of syrup in 
auch a way ds they can get it easily; a bottle on top 


is best, so that they can euck it through perforated 
zinc, this will givethem a sort of fillip and put them 
in good heart, then without removing the perforated 
zine, procure a piece of plain zinc or tin, and punch 
three or four small piu holes in it, on which place your 
feeding bottle, and set the whole on the perforated 
zinc. By this means the bees will only be able to take 
the syrup very slowly, but the supply should continue 
for along time, care being taken that the bees do not 
take in more than half a pint per day for the first 
two or three weeks, which may, of course, be regulated 
by the size and namber of the holes in the plain zinc. 
There is very little trouble in this mode, and the bees 
do not get so excited by day after a short time, as they 
do when food is given them by fits and starts. 

Stocks that are known to be strong and healthy 
require little attention at present, as they will be 
ready with their thousands at the right time, but the 
chief present difficulty lies with those abovo described, 
and it is curious to witness the apathy of bee-keepers 
in the matter. The chief value of a stock of bees is in 


having it strong in numbers when honey abounds, and - 


to insure that, isone of the greatest arts in bee-cul- 
ture, yet many never think of their bees until the fruit 
trees are in blossom, and it is often only then that 
many stocks are enabled to commence breeding at all. 

The past few days have set all stocks breeding in a 
greater or less degree, as is evidenced by their carrying 
so much pollen, but it must be evident to the most 
5 observer that very little honey is obtain- 
able, and as there is s very probable chance that a spell 
of March weather will shortly come roaring among 
us, when the bees will not be able to go oat atall, 
I wish to caution amateurs and novices against the 
impression which prevails, that bees have been 
storing honey which will help them through a spell 
of rough weather. Really, the very opposite is the case, 
forthe bees have been deluded into the belief that 
summer is at hand, and that mild bright weather 
will continue, and have acted aceordingly, impoverish- 
ing themselves by their thstinetive desire to propagate 
their own species, so that if a spell of weather should 


, imprison them, many stocks will be in considerablo 


danger fer want of continued supplies, 

The same course should be adopted with fhem as 
with stocks which have been artificially induced to 
commence breeding; they should be fed libesally and 
continuously until the weather bseaks and they can 
get abroad again. 

The best food for bees ta made ef Blb. of best loat- 
sugar boiled in two pints of water. The addition of a 
wineglassful of vinegar will prevent the sugar re- 
crystallising. 

Moist sugar or beer should not be used, as they 
both contain fermentative principles, and when mixed 
with pollen might act as*the honey aforesaid. 


C. N. ABBOTT. 
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COLLIERY EXPLOSIONS AND THEIR 
PREVENTION, 


[3816..—Ix my last letter I said that most of the 
letters written on the ahove subjoct had shown the 
ignorance of the subject the writers bad taken in hand. 
I did not say Bo as regarded Philo’s,” as hitherto that 
was the only letter that had treated the subject in a 
practical manner, and I think ‘‘ Philo” will agree with 
me that most of the suggestions put forward for the 
better ventilation of mines, &., were rather absurd, and 
quite justified what I said as to the ignorance of the 
writers on the subject, and Iam sorry that he calls 
my politeness in question, as nothing was farther from 
my mind than any thought of being personal in the 
letter. In the three cases of loss of life mentioned in 
my last letter, I omitted to mention their cause; not 
one of them was caused by gas; two of the deaths were 
caused by falls of coal through insuficient propping 
when holeing, the remaining one by acorf running 
over a man. 

Now I agree with Philo” that where wilfal negleet 
on the part of a mine owner for the safety of his work- 
men causes the death of a man, he is morally guilty of 
causing tbat deatb, but in an accident in the literal 
sense of the word he is not guilty, and yet I under- 
stand Philo” would make bim responsible for these 
also. As to Philo's “ project for insurance of 
collieries, I very much doubt if the known recklessness 
of colliers in fiery districts (where carelessness of 
colliers could be cause of explosions), would not have 
the effect of raising the rate of insurance to much 
more than he says. On my remarks as to the reck- 
lessness of colliers, he does not reply, sọ presume he 
agrees with me on that point. In my last I admitted 
that the small collieries did require much improvement. 
If Philo” will examine the different inspectors’ 
reports, he will find that it is the small collieries that 
swell the large total of deaths each year, and where 
the men in authority are often badly paid, and of little 
experience, and where the owners cannot go to a great 
expense in laying ont their colliery, and providing the 
best machinery, &c. Kine Coan. 


A NEW GUTTAPERCHA, 


[3817.]}—I BEG to call the attention of the readers of 
the ENGLISH MECHANIC interested in the question, to a 
tree of Queensland which deserves an investigation, 
viz., the Mimusops parvitiora, of the Sapodilla order or 
Sapotaceæ. This tree has a thick milky sap, in taste 
resembling fresh cream ; the same peculiarity 
with the massaranduba (Mimusops elata) and the 
balata (Mimusops balata), on which I gave notes in 
an earlier number of this paper. The balata seems to 
be, for several purposes, an excellent addition to 
caoutchouc and guttapercha. Of the use of the mas- 


saranduba in Europe I cannot find any mention; per. 
haps it is confounded with balata by the trade. 

will try to give, in a fature number, u list of all 
the caoutchouc and guttapercha yielding trees. I am 
for the moment arranging a classification of about 800 
tanning materials, with notes on the principal of them. 


Melle, near Ghent. BERNARDIN, Museum Curator. 


POWER OF HIGH PRESSURE ENGINE, 


[8818.] -A PORTABLE engine near me, with two Sin. 
cylinders, is driving two pairs of 4ft. millstones and a 
flour-dressing mill (bolter) with about lewt. of ebals 
per heur. There bas been an iron chimney with two 

ds erected about 40ft. high; the result was a good 
draught to raise the steam in less time than before, 
but with a larger consumption of coals they could with 
difficulty drive one pair of stones. It was tried in 
various Ways, with and withont the exhaust turned into 
the chimney, but it weuld not do, and the tall chimney 
is standing disused, and the chimney on the engine 
was again replaced. 

With the tall chimney this engine is almost identical 
with “ Inquirer’s,” and leads me to suppose that the 
50ft. iron chimney has more to do with his ansatisfac- 
tory position than anything else, and I believe the 
erection of a good brick shaft will yield a more satis- 
factory result than the same sum spant in law. 

Many years since a friend erected an iron chimney 
which wae not satisfactory, and a brick shaft was sab- 
stituted with very great advantage; this was a high 
333 engine, driving two or three pairs of stones. 

am working a 7+in. cylinder at 50ib. 5 on a 
portable engine, or mere properly a stationary engine, 
on multitubular boiler, with rather under ewt. of coals 
per hour, driving one pair of 4ft. 4in. millstones, grind- 
ing from three to four bushels of wheat per hour, with 
whichI am very well satisfied. I believe the unpleasant 
humming of the portable engine is cansed by the vibra- 
tion of the ash-pan. When my engine was used as a 
1 the noise was deafening; now it is fixed on a 

rick ash-pit there is no sound but the beat of the 
exhaust. R. R. Surrs. 


LIGHTNING CONDUCTORS. 


{8819.]—Havixe had a emall bone to pick with 
“ Philo on my own acconnt, I may as well point out 
to him his own errors, seeing his facility in pior TOR 
errors for others. (N. B.— Fault-finding is exhibi 
thas in two distinct modes.) 

Professor Henry is not mistaten in recommending rods 
as lightning conductors, but Philo“ (let. 3738, p. 638) 
most certainly is mistaken, for he asserts that it is 
the surface that carries the electricity,” whereas it ig 
the mass of metal, and the surface has not the verf 
smallest concern in the matter. Copper is best even if 
very much smaller, not becatse it is less liable to rust, 
bat because it is a better conductor. All metallic 
portions of the exteriors of buildings, gutters, down- 
pipes, and so on should be connected to the conductor, 
and that to gas and water pipes, but gutter pipes are 
not reliable in themselves because of the breach of 
conducting continuity at the joints. 

Without entering into tte point debated between 
Philo” and F. R. A. S.,“ and without adjusting the 
relative weight to be given fo the opinions of Sir John 
Herschel and “our” “F.R. A. S.,“ I beg to protest 
against the definitien of thelatter by Philo (let. 3730, 
p. 637), as one “whom ve do not know.” We do 
actually know F. R. A. E“ a great deal better than 
we know Sir John Hersche. The name in such cases 
is simply an indicator to tle mind whose expression of 
opinion we are listening to. The name Sir John 
Herschel merely tells us that an opinion comes from a 
mind whose judgment has been ascertained and valued 
by others. The name “F, R. A. S.“ in th:se pages does 
exactly the same; it tells us that an opinion he ex- 
presses comes from a miid whose powers have been 
very fully shown and testel, and which we are, there- 
fore, able to value for ounelves; his own actual name 
at the most could only tellus whether it was recognised 
outside of “our” pages, mt as we, at all events, 
know the man, i. e, the miid, the mere possession of his 
personal name could add in our judgment, no more 
weight to his statements ban would the information 
that he stands six feet hgh, or wears a mon 
People who judge by namss rarely have much judgment 
of their own. SIGMA. 
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CONNECTING LINIS IN THE NATURAL 
HISTORY ¢F CREATION. 


(8820.]—-I nore ‘‘A Lower of Trath” (letter 8471, 
p. 640), will not be very aigry with me for telling him 
that he has been sold. he monkey-fish of Japan,“ 
(Barnum's mermaid unér a new name), instead of 
being a connecting lik in the natural history of 
creation,” is simply a maufactured monstrosity. 

In an artiole, De Mastris,“ in this month's Dark 
Blue magazine, the Rev.. G. Wood (whose authority I 
hope will be enough for A Lover of Truth '’) says the 
following apropos of this ubject— 

“ I cannot leave the abject of monsters without a 
short reference to the J.panese mermaids, which are 
now and then bronght bfore the public. These are 
nearly all made to repreent the conventional idea of 
mermaids, except that :be upper half is formed in 
semblance of a monkey and not of a human being. 
They are quite commo, and are manufactured by 
dezens, most of the mabrs adhering to the same type, 
but one or two striking eit original ideas of their own. 
They are well made, bu not so well as is generall 
thought. The late Mr. Waterton, whose skill in - 
dermy was supreme, lad an entire contempt for 
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Japanese mermaids, which he stigmatised as clumsy 
fabrications, saying that he could make better work 
with his left hand. Certainly the amusing monstrosities 
which he made, and with which he delighted to delude 
visitors to his collection, were much superior to the best 
Japanese mermaid that I have seen. Some years ago 
a fishmonger in the old Hungerford Market showed me 
one of these mermaids, and was quite angry with me 
when I praised the excelleneo of its manufacture. He 
really believed that it was a genuine inhabitant of the 
water, framing his belief on the fact that there was no 
janotion between the fish and the maid. Neither was 
there. The Japanese taxidermist knew his business 
too well to have any junction at all, the seeming skin 
being nothing but the papier-maché worked over a 
model, and having fins, scales, teeth, and nails inserted 
in the proper places.” 


Will this satisfy A Lover of Truth’? WI. sor. 


LIFE IN DARKNESS. 


(8621.] —I THINK Professor Thomson must have been 
misunderstood, for the dictum that life cannot exist 
in darkness in totally opposed to known facts. I send 
an extract from Hartwig’s ‘Subterranean World,” 
which, although, possibly not conclusive on the point 
in question, cannot fail, I imagine, to interest many of 
your readers :— 

u While subterranean vegetation is exclusively con- 
fined to mushrooms, animal life of almost every 
class has far more abundant representatives, for 
plants are in general much more dependent on the 
vivifying influence of light. The various animals which 
are found dwelling in caves may be subdivided into two 
groups; one, which, though preferring darkness, and 
spending a great part of its existence under the earth, 
yet often voluntarily seeks the light of day, or at least 
wanders forth at night; while the other is exclusively 
subterranean, and is never seen above the surface of 
the earth, unless by chance or when driven up by 
violence, 

To the first p belong most of the insectivorous 
and rodent quadrupeds that dwell in self-made burrows, 
or parae a subterranean prey, such as the armadilloes 
and the moles. The large family of the bats likewise 
love to sleep by day, or to hibernate in warm and soli- 
tary caves, where they are sometimes found in numbers 
as countless as the sea-birds which flock round some 
rocky island of the north. When Professor Silliman 
visited the Mammoth Cave (October 16, 1822), he every- 
where saw them suspended in dense clusters from the 
roofs, thongh a large number had not yet retired into 
winter-quarters. In a small space, scarcely four or five 
inches square, he counted no less than forty bats, and 
convinced himself that at least one hundred and twenty 
find room on a square foot, as they held not only by 
the surface of the walls of their retreat, but by each 
other, one closely crowding over another. Such clusters 
are found in the interior of the cavern, which 
branches out in many directions as far aa two miles 
from the entrance, so that a very superficial survey 
allows them to be counted by millions. Who, in these 
dismal regions, where no change of temperature or of 
light announces the various seasons, tells them that 
the reign of winter is past ? who awakes them at the 
proper time out of the deep sleepin which they remain 
planged for months? The same mysterious voice of 
instinct which regulates the migrations of the birds and 
the wanderings of the fishes, and which in this case, as 
in every other, is equally wonderfal and incompre- 
hensible. 

In the class of birds we find many cave-haunting 
species. The pigeons like to nestle in grottoes, which 
also serve as welcome retreats to the moping owl; and 
Variona swallows and swifts breed chiefly in the dark- 
ness of caverns. One of the most remarkable of these 
troglodytic birds is the guacharo, which inhabits a 
large cave in the valley of Caripe, near the town of 
Cumana, and of which an interesting account bas been 
given by Humboldt, who first introduced it to the notice 
of Europe. 

The Cucva del Guacharo is pierced in the vertical 
profile of a rock, and the entrance is towards the sonth, 
forming a noble vault 80ft. broad and 72ft. high. The 
rock surmonnting the cavern is covered with trees of 
gigantic growth, and all the luxuriant profusion of an 
inter-tropical vegetation. Plantain-leaved heliconias, 
and wondrons orchids, the Praga palm, and tree arums, 
grow along the banks of a river that flows out of the 
cave, while lianas, and a variety of creeping plants, 
rocked te and fro by the wind, form elegant festoons 
before its entrance. What a contrast between this mag- 
nificently decorated portal and the gloomy mouth of the 
Sartshellir, imbedded in the lava wildernesses of Ice- 
land! As the cave at first penetrates into the moun- 
tain in a straight direction, the light of day does not 
disappear for a considerable distance from the entrance, 
80 that visitors are able to go forward for about 430ft. 
Without being obliged to light their torches; and here, 
where light begins to fail, the hoarse cries of the noc- 
turnal birds are heard from afar. 

The guacharo is of the size of the common fowl. Its 
hooked bill is wide, like that of the goat-sucker, and 
farnished at the base with stiff hairs directed forwards. 
The plumage, like that of most nocturnal birds, is 
tombre brownish gray, mixed with black stripes and 
large white spots. The eyes are incapable of bearing 
the light of day, and the wings are disproportionately 

measuring not less than 4}ft. from tip to tip. It 

tits the cavern only at nightfall, especially when there 
moonlight; and Hamboldt remarks that it is almost 
the only frngivorous nocturnal bird yet known, for it 
not prey upon insects like the goat-sucker, but feeds 

on very fruits, which ita strong-hooked beak is 
Wall fitted to crack. The horrible noise made by thousands 
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of these birds in the dark recesses of the cavern can be 
compared only to the wild shrieks of the sea-mews 
round a solitary bird mountain, or to the deafening up- 
roar of the crows when assembled in vast flocks in the 
dark fir-forests of the North. The clamour increases 
on advancing deeper into the cave, the birds being dis- 
turbed by the torch-light; and as those nestling in the 
side avenues of the cave begin to utter their mournfal 
cries when the first sink into silence, it seems as if their 
troops were alternately complaining to each other of 
the intruders. By fixing torehes to the end of long 
poles, the Indians, who serve as guides in the cavern, 
show the nests of these birds, 50ft. or 60ft. above the 
heads of the explorers, in fannel-shaped holes with 
which the cavern roof is pierced like a sieve. 

Once a year, about midsummer, the guacharo cavern 
is entered by the Indians. Armed with poles they ran- 
sack the greater part of the nests, while the old birds, 
uttering lamentable cries, hover over the heads of the 
robbers. The young which fall down are opened on the 
spot. The peritoneum is fonnd loaded with fat, and a 
layer of the same substance reaches from the abdomen 
to the vent, forming a kind of cushion between the 
birds' legs. The European nocturnal birds are meagre, 
as, instead of feasting on fruits and oily kernels, they 
live upon the scanty produce of the chase; while in the 
guacharo, aa in our fattened geese, the accumulation 
of fat is promoted by darkness and abundant food. At 
the period above mentioned, which is known at Caripe 
as the oil harvest,” buts are erected by the Indians 
with palm leaves near the entranee, and even in the 
very porch of the cavern. There the fat of the young 
birds just killed is melted in elay pots over a brushwood 
fire, and is said to be very pare and of a good taste. Its 
small quantity, however, is quite out of proportion to 
the numbers killed, as not more than 150 or 160 jars of 
perfectly clear oil are collected from the massacre of 
thousands. 

The way into the interior of the cavern leads along 
the banks of the small river which flows through its 
dark recesses; but sometimes large masses of stalac- 
tites obstruct the passage, and force the visitor to 
wade through the water, which is, however, not more 
than 2ft. deep. Aa far as 1.458ft. from the entrance 
the cave maintains' the eame direction, width, and 
height of sixty or seventy feet, do that it would be 
difficalt to find another mountain cavern of so regular 
a formation. Humboldt had great difficulty in per- 
gnading the natives to pass beyond the part of the cave 
which they usually visit to collect the oil, as they 
believed its deeper penetralia to be the abode of their 
ancestors’ spirits; but since the great naturalists 
visit, they seem to have abandoned their ancient super- 
stitions, or to have acquired a greater courase in 
facing the mysteries of the grotto, for, while they 
would only accompany Hamboldt as far as 236 fathoms 
into the interior of the cave, later travellers, such as 
Codazzi and Beaupertuis. have advanced with their 
guides to double the distance, thongh without reaching 
its end. They found that beyond the farthest point 
explored by Humboldt the cave loses its regularity, and 
bas its alls covered with stalactites. In the embranch- 
ments of the grotto Codazzi found innumerable birds. 
It was formerly supposed that the guacharo was exclu- 
sively confined to this cave; latterly, however, it has 
also been found in the province of Bogota. 

The discovery of animals adapted for perpetual dark- 
ners is but of modern date, and as the vast majority 
of caves have not yet been thoroughly explored by zoolo- 
gists, the number of genera and species already 
known gives us reason to believe that fatare investi- 


movements of the Blothrus were evidently regulated by 
those of the Leptodirus, and that the former was, be- 
ma all doubt, in pursuit of the beetle. A Leptodirus 

aving been thrown along with a Blothrus into a phial, 
was immediately cut to pieces and devoured. 

The eyeless cavern spider (Stalita tenaria), with 
brownish palpæ and a snow-white abdomen, is not 
seldom found in the hollows of the stalactites, lying in 
wait for the unfortunate Leptodiras. On the surface 
of the earth spiders are frequently obliged to fast for 
avery long time; butin caverns where life is so spar- 
ingly distributed, the patience of the Btalita must be 
exemplary, even e Sere: Her appearance on 
the snow-white stalactital columns, where she only be- 
comes visible when illumined by the full light of a 
taper, is very striking. Like a vision, she sweeps away 
in her ivory robe, accompanied by her increasing 
shadow, until she finally disappears in the darkness. 
Torches are not allowed to be carried in the grotto of 
Adelaberg, that the whiteness of the stalactites may not 
be tarnished by the smoke. 

Bat the largest and most interesting of all the Euro- 
pean cave animals is undoubtedly the Olm (Proteus 
anguinus; Hypochthon). This enigmatic reptile was first 
found in the famous lake of Cirknitz, which, communi- 
cating with numerous subterranean caves, alternately 
receives and loses its waters throagh openings in the 
rock. After long and heavy rains the floods, which the 
hidden vaults are no longer able to contain, gush forth 
in foaming cataracts, and the lake, which generally 
forms but a long and narrow channel, then swells to at 
least three times its ordinary width. Sometimes, after 
a long drought, the contrary takes piace, and the whole 
lake disappears under ground. Thus, from De- 
cember, 1883, to October, 1884. net a trace of it 
was visible, so thoroughly had it concealed itself 
in its subterranean reservoirs, where its fishes, 
secure from the persecutions of man, multiplied 
in a remarkable manner. The olm, which only 
casually comes to the light of day, along with the 
overflowing waters of the Cirknitz Lake, was first dis- 
covered in 1814, in one of its permanent subterranean 
abodes. The Magdalena or Black Grotto ” situated 
about a league to the north of Adelsberg. slants 
abruptly into the bowels of the mountain. After a long 
and difficult passage over blocks of stone or through 
soft mud, a tranquil pool is at length reached, which 
rises or falls simultaneously with the waters of the 
Poik, aud proves, by this reciprocal action, that in all 
probability, all the namerous grottoes and subterranean 
river channels of this so strangely undermined country 
form but one vast and intricate network. It was in 
this pool, which no light illumines and no wind ever 
stirs, that nomerous Protei were firat discovered ; but 
as hundreds of specimens have since found their way 
to the cabinets of naturalists, to be observed, dissected, 
or bottled up in spirits, their number has very much 
decreased, and the time is perhaps not far distant when 
they will be entirely extirpated in the grotto, where 
from time immemorial they had enjnyed an andis- 
turbed security. The Proteus is one of those remark- 
able reptiles which breathe at the aame time through 
langs and gills, having on each side of the neck three 
rose-red branchis, which it retains through life, as its 
lungs are but imperfectly developed. It has a long 
eel-like body, with an elongated head, a compressed 
tail, and four very short and thin legs. The skin is 
flesh-coloured, and so translucent that the liver and 
the heart, which beats about fifty times in a minute, 
can be distinctly seen underneath. In spite of its 
apparent weakness, it is able to glide rapidly through 


gations will add considerably to their number. In the the water. Its four little legs remain immovable while 


Adelsberg, Lueg, and Magdalena grottoes, which form 
but au inconsiderable part of the extensive cavernous 


swimming; they are only used for creeping, and then 
in a very imperfect manner. During rapid movements 


regions of Carniola, seven exclusively subterranean | the gills swell and assume a lively scarlet colour; when 


insects, one spider, two scorpionides, one millepede, 


quiet, they collapse and become white like the rest of 


two crustaceans, one snail, and one reptile—in all the body. Sometimes the animal raises its head above 


fifteen different species of animals, belonging to no 
less than six different classes—have been found. 


the water to breathe, but pulmonary respiration evi- 
dently plays bat a secondary part in its economy, as 


Among these dwellers of the dark, warfare is as rife | it can ouly live a very short time out of the water. 


as in the regions of light. Thus, in the recesses of the 
grotto of Adelsberg. the cavern beetle (Leptodirus Hoc- 


| 


The skeleton consista almost entirely of cartilage. 
The eyes, two little black spots, lie buried under the 


henwartii) is persecuted and devoured by the scorpioni- | skin, and, as may well be imagined, are very imper- 


form Blothrus spelaus, and by the eyeless spider (Stalita 
tenaria). The black and brown Leptodirus discovered 


fectly developed. Although more than a thousand 
specimens have been observed, yet bat little is known 


in the grotto of Adelsberg in 1831, by Count Hochen- | abont its mode of life, nor has it been ascertained 


wart, is distinguished by long and delicate antenne whether it is oviparous or brings forth live young. 


In 


and legs, and comparatively small translucent and a captive state the Proteus is able to live for several 
smeoth elytra. The unique specimen fonnd at the time years without any apparent food; but on fastening a 
was unfortunately lost, and although twenty-five florins , small worm to the extremity of a thin stick, and 


were offered to the cavern guides fer one of these beetles, 
fourteen years passed before it was re-discovered in the 
same cave. Since then other collectors bave been more 
fortunate, particularly Prince Robert Khevenhiiller, 
who, during his repeated visits to the cave of Adelsberg, 
captared no less than twenty specimens of the Lep- 
todirus. 

Cautiously feeling its way with its long antenne, the 
beetle slowly ascends tbe damp stalactital columns, and 
accelerates its movements at the approach of a light. 
The greater number were found in the evening, thus 
giving reason for supposing that the leptodirus is a 
nocturnal beetle, although it is hardly possible to com- 
ceive how the alternating influence of night and day 
can still be felt in these regions of darkness. The 
manner in which it is pursued by the eyeless blothrus 
(discovered in 1833, by Mr. F. Schmidt), has been se- 
veral times observed by Prince Khevenhüller. He once 
saw one of these cavern scorpions slowly crawling along, 
stretching out its palpi in all directions, and evidently 
on the search. He immediately gnessed that the animal 
was engaged in a hunting expedition, and soon found 
that he was not mistaken, for a fine Leptodirus was 
crawling about 4ft. higher on the opposite wall. Fora 
long time the Prince left the two insects undisturbed, 
until he had thoroughly convinced himself that the 


holding it under the water close to the head of the 
reptile, it shoots rapidly towards it, swallows it with 
the same velocity, then ejects it again, and repeats 
this manœuvre several times, until it finally retains the 
morsel, The untiring zeul of the German naturalists 
has discovered the Proteus in thirty-one different 
caverns. and ascertained seven distinct species, varying 
by their size, the form of the head, the position of the 
eyes, and the colour of the skin. Six of these species 
belong to the caverns of Carniola, and the seveath to 
those of Dalmatia. Two diflerent species never inhabit 
the same cavern. 

During the visit which the Archduke Ferdinand 
paid, in 1819, to the Magdalena Grotto, the moat re- 
markable parts of the cave were brilliantly illumi- 
nated, so as to produce a magical effect. Charon’s 
boat, issuing from à dark recess, came gliding along 
over the black surface of the pool. The grim ferry- 
man drew up his net before the august visitors, and 
presented them with six Protei that had been entangled 
in its meshes.’ Dr. Schmidl mentions part of the sub- 
terranean river in the Planina cave, 1,715 fathoms 
from the entrance, as the spot where the Protei are 
most abundant. Near to a small cascade which the 
rivulet here forms over a reef, the waters absolutely 
swarm with them, and the light-coloured animals 
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darting about in all directions in the dark stream, 
afford a strange and picturesque spectacle. As the 
cavern is of most difficult access, they here enjoy a 
tranquility rafely disturbed, and no doubt they have 
many other still more hidden retreats, to which man 
is incapable of penetrating. The best method for 
transporting the Proteus is now perfectly understood, 
and living specimens have been conveyed as far as 
Russia, Hongary, and Scotland. All that they need is 
a frequent supply of fresh water, and a careful 
removal of all light. Their fond need cause no 
trouble, as the water contains all they require. It is 
recommended to lay a piece of stalactite from their 
native grotto in the vase in which they are transported. 
When resting or sleeping, they then coil themselves 
round the stone, as if tenderly emtracing it. In this 
manner they have already been kept above five years 
out of their caverns. The guides to the Grotto of 
Adelsberg have always got a supply on hand, and sell 
them for about two florins each. 

On turning our attention from the grottoes of Carniola 
to those of the New World, we find, in the vast Mam- 
moth Cave in Kentucky, a no less interesting animal 
creation, which, though different from that of the 
Austrian caverns, still shows a certain family resemb- 
lance, and affords another proof that a similarity of 
external circumstances always produces analogous 
forme of organic life. Thus, the two blind beetles 
which are found in the Mammoth Cave belong to the | 


same genera (Anophthalmus and Adelops) that have also | 
their representatives in the grotto of Adelsberg. The 
largest insect is here a species of cricket, with enor- 
mously long antenne; there are also two small white 


eyeless spiders and a few crustaceans. Tho Mammoth 
Cave hasno preteiform reptile to boast of, but a peculiar 
blind rat and a peculiar blind fisb. 

The cavern rat, which is tolerably numerous, but 
which, on account of its remarkable timidity, seldom 
shows itself, differs from the common or Norway rat, 
by its bluish colour, ita white abdomen, neck, and feet, 
and its soft hair. It has large black eyes, like those of 
a rabbit, but entirely destitute of an iris, and uncom- 
monly long whiskers, as if Nature had wished to 
indemnify it for the loss of sight by a more perfect de- 
velopment of the sense of touch. Although the eyes of 
this rat are large and brilliant, yet Professor Silliman 
convinced himself of their perfect insensibility to light. 
All proof is wanting that it ever visits the upper world. 

o blind fish (Amblyopsis :peleus) is now become 
tolerably rare from its having been so frequently fished 
out of the Lethe stream, as the subterranean river of 
the Mammoth Cave is called. Many physiologists have 
already made it the subject of their observations, and 
are generally of opinion that the Amblyopsis was not 
originally blind, but that, having found its way into 
the cave, it gradually lcet its powers of vision. The 
celebrated naturalist Agassiz, however, being perfectly 
convinced that all animals existing in a wild state have 
been created within their actual bounds with all the 
peculiarities of stractare which distingnished them at 
the present day, is of opinion that the blind fish and 
all the other blind animals of the Mammoth Cave are 
the aboriginal children of darkness, and bave at no 
time been connected with the world of light.” 


BAUL RX. 


ORGAN FEEDERS. 

[3822.] —TEE arrangement given by A Young Or- 
ganist” (letter 3746, p. 642) was described to me by an 
organ bnilder two years ago. He called it the French 
double feeder, and I bave a drawing of it, which cor- 
responds almost exactly with that given in the 
ExNellan Mecuaxic. I bave not seen it used, but was 
given to understand that it was very useful where much 
wind was required from a small bellows space. 


A Mrge Novice. 


HOW WE SEE DISTANT OBJECTS. 


(8828.]—Own the 2nd alt. you were so kind as to in- 
tert my letter (8498, No. 358), asking Mr. Proctor to 
explain how the mirror became visible to the spectator 
under the conditions mentioned. Not having up to 
the present seen his reply in your pages, I conclade 
that my letter has either escaped his notice or that 
press of business has prevented him from sending you 
the necessary explanation. I will now take the liberty 
of drawing the attention of your very clever corre- 
rpondent F. R. A. 8." to the problem, and hope he 
will kindly supply the explanation thereof. There isa 
theory called the microscopical, which states that the 
most polished surface ia microscopically rough, and 
that from the atomic prisms certain rays are reflected 


FLOW OF WATER. 


[3894.]—I BELIEVE “our” correspondent J. T. Hole- 
house (letter 8745, page 641) bas mistaken the formula. 
The one that he gives is applicable to pipes and 
conduits when flowing fall; but for open channels he 
will, I doubt not, find that given by me more applic- 
able. Now, using his formula, V=140 Vrs—11° Vrs, 
as given. Thus: 

H = 5ft. per mile. : 

W P = 5:38 + 1:0 + 1:0 = 7°38, the wetted peri- 
meter in feet. ' 

A = 538 x 1'0 = 5°88, the area in feet. 


A 5'88 
= — BR —— m 727. 
r= P 785 * 
— — k —[ü3“ʃh.ʃꝛ 8 — k k ̊ ]D2àꝛ— 
Then V = 140 x V. 11 7 5 
727 x z x 7²7 x 5280 


= 2-6875ft. per second velocity, = 161°25ft. per 
minute, velocity x 5°33, area = 860 cubic feet per 
minute, will give 5,875 gallons per minute, being con- 
siderably over the requirement. Besides, in cutting 
the channel, there wonld be a much larger excavation 
than necessary, as the surface of the flowing water 
shonld be some inches below the surface or ground 


level, to prevent the water at any time Sowing over the 
banks from accidental causes. By his dimensions, the 
sectional area of the cutting would be about 8 super- 
ficial feet. By mine, about 5 superficial feet; on a 
considerable length, this would materially differ in the 
cost. The question, as I understand it, resolves itself 
into this. An engineer (by the bye, we are all engineers 
now) has to devise the best, simplest, and cheapest 
scheme to carry a certain quantity of water a definite 
distance, whereon only a certain fall in feet per mile 
can be obtained. What form and ze of channel will 
best serve the purpose? I believe, from my own 
knowledge and practices the sizes I have given will 
meet these views. If I take J. T. Holehouse’s sizes, 
and use the formulæ I gave for an open channel, I find 
the velocity will be 148-5{t. per minute, and the quan- 
tity 792 cubic feet per minute = 4,950 gallons. If 
J. T. Holehouse will kindly refer to“ Neville,” he will 
see that he is very precise on the conditions. I 
omitted in my last to mention that care must be exer- 
cised where bends or curves occur in the channel: at 
these pla es I would recommend an increased width, 
so as to somewhat reduce the velocity of the flow, and 
prevent the scouring of the sides (see Fig.). Wherever 
there is a bend and the more acute the angle, 80 will 
tke outside at A deepen, and tbe inside or side B 
“silt” up. Every-day experience, by observation, 
will prove this. TuBaL-KAIN. 


CALIPER COMPASSES. 


(3825.}—I HAVE not seen 
any mention in “ours” of a 
little tool which is likely to be 
found usefal under certain 
contingencies, and I send an 
illustration of it. The compass 
is so proportioned that the 
distance of the points of the 
long legs is 8:1416 times that 
of the short ones. Your readers 
will, therefore see, that the 
upper points being adjusted to 
the diameter of a bar, as shown 
in the illustration, the distance 
covered by the lower ones will 
give the circumference without 
farther calculation. I saw it 
in an American journal; but it 
is possible that it may be an 
old idea rejuvenated. What 
A does “J. K. P.” think of it? 


K. T. L. 


e 


PIANO CONSTRUCTION. 


direction, thus enabling the spectator to see [8826.] —THERE are one or two things in the engrav- 


in every 
the illuminated ebject. But it seems to me that the 
light would be so dispersed, that in the case of a 
mirror we could not expect to see an object distinctly 
Teflected. But suppose the mirror be removed, and 
the dark screen 5 to the ETN side of the 
room 20 as to prevent the tiny ray o t from being 
refiected from the opposite wall, we shall see the ray 
us it passes across the room, but there is nothing to 
reflect any part of it to the eye of the observer or the 
camera. Will it be asserted that the atmosphere of 
the room reflects a portion ? if so, it must be again 
and again refiected, so that in a short distance it would 
de lost. An old theory, I believe, was at one time held 
—tsupposing that the eye bad the power of directing 
‘the electricity (which is everywhere) on a distant ob- 
‘eet (illuminated), and receiving back the correct image 
ref, the convex lens having the same power. I 
pe the gentlemen I have asked to explain this will 
Wy do so, as I think it is deserving of their atten- 

. E. J. D. 


ing of the improved design for a cheap cottage piano 
(p.613, Vol. XIV.) which might possibly mislead an ama- 
teur if not a professional pianoforte-maker ; the latter 
I am not presumptuous enough to attempt to instruct. 
Imprimis, the strings of C above the lines ought not to 
have been represented as if they were not parallel, which 
they are, to those of C, its octave above. The effect is to 
show them nearer the strings of pitch C, measured 
horizontally from where they rest on the belly bridge, 
instead of slightly divergent. 

I ought to have mentioned that in Fig. 1 the hori- 
zontal string-plate aldng its bottom is not shown, be- 
cause doing this wonld have hidden the screws 
which fix the lower edge of the soundboard, that being 
only a quarter of an inch above the upper surface of 
the horizontal portion of the string-plate. See section 
of these parts shown in Fiz. 2, which shows the atring- 
plate in situ, also one of the cast-iron “‘ lamps,” as the 


as wide as each wooden brace, and about five-eighths of 
an inch thiek ; they ought to be let into the braces to 
a depth equal to the thickness of their T heads, which 
should be bedded accurately against the end grain of 
the wood. Perhaps the easiest method of making this 
joint perfect is to give the surfaces a thick coating of a 
mixture of whitelead, ground in oil, whiting, and gold 
size, which speedily becomes much harder than even 
the end grain of spruce fir. These lamps mast, of 
course, be fixed and adjusted to the top edge of the 
string-plate before the soundboard is fixed, because 
they paas through holes made in the latter. 

It has occarred to me that when a cranked brace on 
Kohlman’s system is made in cast iron, it would be a 
cheap but valuable improvement to carry up a taper 
feather, projecting in front of that upper portion of 
the brace which is behind the strings. This would 
greatly stiffen the flat portion of the brace, which 
must, unless the belly-bridge be made considerably 
higher than usual, necessarily be rather thin, say from 
three-eighths to half of an inch thick, and, therefore, 
deficient in rigidity. As this projecting part, or feather, 
as a pattern-maker would call it, must needs be in the 
space between the strings of two suecessive notes, and 
project above the plane of those strings, and as that 
space diminishes until, at the hammer line, they ap- 
proach within from a quarter to five-sixteenths of an inch, 
it will be needful not only to gradually diminish its 
projection towards its upper end, but also to taper it 
sideways until reduced to about three-sixteenths of az 
inch thick, so that there shall be no danger of tbo 
stringa touching it when they are vibrating; also not 


| to carry it up so high as the hammer line. For causing 


this feather to leave the‘sand easily, its top edge 


/phonld be rounded, and a very small fillet be on each 


of its sides where it commences to project from the flat 


surface of the brace. If the edges of the latter, which 


—— a. 
eS — 


are moulded downwards, also be roanded, the casting 
will be at once cleaner, because easier for the founder 
to mould and ran, and require leas dressing to prepare 
it for painting or japanning. 

As some of my amateur readers who do not intend 
to make many pianos, or who might wish to strengthen 
those they passes, by introducing two or three Kohl- 
man bracings into them, would hardly desire to make two 
or three wooden patterns for cast-iron bracing-bara, I 
subjoin a few practical instructions for making Kohl- 
ma bracing-bars on the plan of that shown by Figs. 6 
and 7. b 

Instead of spreading out the head of the brace as 
shown in Fig. 6 for the purpose of causing it to abut 
against a wider portion of tbe lower edge of the wrest- 
pin-plate (a thing, by the way, most pianos are not pro- 
vided with), I think it preferable to let into the wrest- 
plank a piece of bar-iron, whose thickness is the same 
as tbat of the upper portion of the brace. This iron 
may be from jin. to ljin. wide, and secured in its place 
by about five No. 14 ljin. screws. It should be pretty 
long, say, Sin. to 12in., so that it may abat against a 
considerable length of wood, and distribute the pres- 
sure sufficiently to prevent it from being concentrated 
on a small surface of wood. When a pin-plate is used, 
it need not be more than half the length required when 
it abuts against wood, but it is essential the pin-plate 
be well fitted to the edge of this bar. It will be found 
very desirable to let the top of the brace extend about 
1łin. above the bottom of the wrest-plank, and secure 
it to the latter by a ljin. No. 16 screw. 

The easiest method I can think of for an amateur to 
form the mortices in the bars N and L, which receive 
the steel plate O, is to remove most of the metal with a 
drill about one-sixty-fourth of an inch smaller than 
the thickness of the steel plate. Having chipped out 
the metal between the holes, and filed the mortices true 
to the lines, you can proceed to fit the steel plate into 
both. It should be what workmen call a driving fit,“ 
not a very easy thing to be effected by an unpractised 
amateur, cven when the said mortices are formed by 
the slotting machine, or accurately drifted, with their 
ende and sides perfectly parallel. A steady fit sideways 
is sufficient, but the steel plate ought to be fitted to 
bear accurately throughout the whole depths of the 
ends of the mortices. Fortunately, the absolute 
parallelism of the latter is quite unimportant, so I 
prefer to file them taper about one sixty-fourth of an 
inch, and to taper the steel plate to fit their ends, 
driving it in with the hammer, and relieving those por- 
tions of ite surfaces which abut against the ends of the 
mortices until it bears throughont their depth, and 
projects, say, one-sixteenth of an inch for forming the 
rivet. Prebably the quickest and easiest way would be 
to heat the mortices red and drive in the steel 
plate. Then, having slightly conntersank the external 
ends and sides of each mortice, rivet the plate and file 
off any projections. The job is completed so stro 
that, in the workshop phraseolegy of the Engli 
mechanic, you can't pull it apart with your teeth.” 

The lower portion of this brace must be morticed 
into the string plate below the hitch-pins, provided the 
strings of two successive notes be disposed nearer to 
each other than the thickness of the bar L, which they 
certainly would be in pianos not originally designed to 
receive this kind of front bracing. The only evil which 
results is that the hitch-pins of those notes mast be 
nearer the bridge than their near fellows, the former 
necessarily being between the back of the brace L and 
the plate. There is, however, not the least need to in- 
sert all the other hitch-pins equally near the bridge, 
unless, indeed, we prefer uniformity to utility. Pro- 
bably it might look prettier, bat “ handsome is whot 
handsome does ;” and, after all, it is the reverse of good 
rite to ornament any constraction at the cost of its 
atility. 

The tie and strut,combined in one (K), is, by the way, 


pianoforte-makers call tbem. These lamps are simply | represented in Fig. 3, with the nut, which abuts against 
cast-iron cranked bars, the T heads of which should be! the front of the wooden brace A, projecting beyond the 
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front of that brace. Now, as I have designed only about 
three-eighths of an inch of space between the back of 
the soundboard and the front of the brace—in fact, 
the strings may be within Ijin. of the braceing 
—there would be some danger of the belly sinking 
under the pressure of the strings until it became suffi- 
ciertly depressed to rest on this nut. The effects on 
the tone would be, in newspaper reporters’ phraseology, 
% more easily conceived than described,“ so I designed 
this nut to be let into the brace to an amount equal to 
about two-thirds its thickness, leaving only about one- 
eighth of an ineh projecting to turn it by when regu- 
lating the position of the Kohlman brace. Probably, 
although rather more complex, it might be preferable 
in practice to use a strut formed of a piece of jin. rod 
iron, having a coarse and shallow-tbreaded screw (say 
abont ten threads to one inch) formed on it,and screwed 
through the wooden brace A to receive any back thrust 
to which the Kohlman brace could be subjected by the 
tension of the strings in front of it. If it be thought 
worth while to tie the Kohlman brace—which I think it 
is, because, with the strut, this would enable its position 
in relation to the strings and the soundboard to be ad- 
justed, should doing so be found need fal, after the instrn- 
ment has been tuned—I think a piece of 5-16in. or fin. 
rod iron tapped into the Kohlman brace, passing through 
a hole bored through the wooden brace A, and having 
anut and washer at the back of the latter, would be 
found to be at once the cheapest and best way of doing 
it; for, after all, it ia difficalt to apply a spanner to turn 
the nut, which is partly sunk in the front of the brace 
A, the space between the back of the soundboard and 
the front of the brace being so small that there is 
hardly room to turn the pnt, were it made six or even 
eight-sided. Facility of adjustment, or regulation, as 
pianoforte- makers call it, is @ sine quá non in their 
profession. 

There is an advantage to be obtained by the employ- 
ment of Kohlman’s or any other efficient system of 
front metal bracing in cottage pianos which is of con- 
siderable value when saving room is important, for it 
enables the depth of the back and case to be reduced 
from lgin. to 8in. There can be no necessity to make 
the wooden bracings A equally deep whon they are no 
longer subjected to any considerable pressure tending 
to arch them. Now, efficient front metal bracing re- 
lieves them from this presaure almost perfectly, con- 
sequently it cannot be necessary to make the wooden 
back braces more than 2in. or $in. deep; in fact, only 
sufficiently rigid to become efficient stays for the metal 
bracing in front. The late Mr. Mott used, indeed, to 
say no back bracing at all was needful if the front 
metal bracing was efficiently tied and strutted in the 
manner shown in his patent (No. 11180, price 6d.) to 
the key bottom. He had muck experience, and I think 
he was not far wrong; but this might be a reform far 
too radical for our conservative feelings (query, preja- 
dices). TRR Harmonious BLACKSMITH. 


TERRESTRIAL GRAVITATION. 


(8837.}—THe method of finding the amount of 
force exerted by a globe on an attracted particle, de- 
scribed by Mr. Proctor 
in letter 8711, is too 
intricate for my com- 

rehension, neither can 

show that the amount 
of attraction isthe same 
as though its mass were 
condensed into its 
centre. But I think it 
can be shown that al- 
thongh the amonnt of 
attraction is as the 
mass, the power is not 
inversely as the radius. 

The circle in the dia- 
gram is intended for 
the ontline of a truly 
spherical metal ball. 
Divide the circumfe- 
rence from the point 
A into eight equal 
spaces, and draw the 
lines 1 2 8 45; now 
draw the construction 
BC DE, and the resul- 
tant line E A will give 
in units of length the 
amount of force exerted 
at A. The dotted el- 
lipse within the circle 
is the same ball when 
fattened in the lathe, the inferior length of its re- 
sultant showing the lessened force at the pole of an 
Oblate spheroid. I @ọnsider this method gives accu- 
rate results; perhaps Mr. Proctor will kindly pass 
his eye over the diagram. T. A. 


ErnatoM.—In letter 8721, page 635, Vol. XIV., 
line 32, for “ defy ” read “deify the powers, opera- 
tions, and objects of Nature.“ 


Preserving Potatoes.—To preserve potatoes in 
a proper state for food for many years, says the Stam- 
Jord Mercury, it is only necessary to scald them, or 
subject them to a heated oven fur a few minutes. By 
doing this they will never sprout, and the farinaceous 
substance will keep good for many years, provided the 
Cortical part (the skin) be entire. They should be well 
dried after being scalded. 


REPLIES TO QUERIES. 
$ ' — — 
„In their answers, Correspondents are respect- 


Sully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6. Letters sent to correspondents, 
undor cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(10479.]—Steam Launch (U.Q.).—Engine: din. 
cylinder, 7in. stroke, downward vertical, bolted to two 
stringers running length of boat; shaft to have not 
K. than three bearings, and to havea slight dip to- 

ds the stern, in order to raise boat's head when 
running; fix aa large a drum on end of shaft as space 
will allow, from which your pump may be driven; 
link motion reversing gear is the best to have. 
Boiler: two horse-power vertical, five-sixteenths of an 
inch plates, except top, which is three-eighths of an 
inch; two cross water tubes are quite enough, 4}in. 
diameter, pressure 50lb. Screw: four bladed 20in. 
diameter, Sft. 6in. pitch, running at 270 per minute, 
gives in mine a speed of 7$ miles per hour. Boiler to be 
set on a fin. plate to keep boat’s bottom from fire. Boat, 
29ft. over all, beam bft. 8in., depth (aft) Sft. 6in., draft 
(aft) 2ft. in., forward 1ft., engine 6ft. 6in. from stern. 
boiler 10ft., leaving 19ft. clear space for passengers; 
mine is so arranged that I can work her single handed. 
Bare particulars are only given as space is so valuable 
in the EncLisH MECHANIC.— G. D. 


[10488.]—Tests for Ores.—I folly indorse the 
opinion of our worthy assayer, Un Irlandais,” on 
page 566. Itieimpossible for any one to perform a 
qualitative analysis correctly without they have been 
through a regular coarse of study. I have seen students 
who have been engaged for a year in their scientific 
pursuits detect sodium and calcium in every mixture 
given them, when those metals were not present at all, 
and if this happened after one year’s reading, what 
might be expected from one whose science is only to be 
“rough and ready”? However, Scheerer & Blaud- 
ford on The Blowpipe” is the work I would advise 
him to procure; published by Williams & Norgate, 
London.—GrorceE E. Davis. 


[10501.]—Water Power (U.Q.).—Try the water- 
power engine, but before proceeding see if the pressure 
is steady at 50lb. per square inch or 110ft. The power 
required may be obtained with less pressure, but at 
too great expense, as in such cases the water must go 
through a meter. A newspaper in this town is printed 
with a water-power engine fed by lin. pipe. The 
writer has three in daily use; one for driving a lathe, 
and the other for basiness purposes. He tried a smal) 
turbine, and found it a humbug— this remark refers 
only to small turbines. The water-power engine is 
most useful where there is a very high pressure, and 
only amall service pipes. If I had the reliable pres- 
sure (by a gauge), the time per day it will be used, I 
could give a fair estimate of the cost, also the rate per 
thousand gallons for the water.—K. K. 


(10510. -A Task for Chemists (U.Q.).—See- 
ing that no reply haa appeared to this query, I sug- 
gest that wood may be made pliable for soles of boots, by 
dissolving out the resinous and siliceous matter. Many 
methods may be adopted to accomplish this. Some 
simple ones would be to (1) boil for three or feur hours 
ina solution of caustic soda of specific gravity, say, 
1°09; (2) boil for one hour in vater; (8) soak for eight 
or ten hours in a chlorine solution of specific gravity, 
about 1:02. By making one or two experiments you 
will find if the doses of caustic soda and chlorine 
should be increased or diminished. Perhaps the above 
may be improved by giving ita soaking in dilute hy- 
drochloric or sulphuric acid, previous to the chlorine 
solution.—Brsy BEE. 


(10512. —Musette and Voix Celeste Stops 
(U.Q.).—The voix celeste stop is simply two dnicianas, 
one tuned a shade sharper than the other. In putting 
them in they are made with separate slides, so that one 
can be used without the other. I believe that it is 
possible to preduce a similar effect with a Viol da 
Gamba or kero!ophann, with a dulciana tuned to beat 
to the aforesaid. I cannot exactly describe the musotte, 
but I believe it to be an 8{t. wooden pipe containing a 
reed.— ORGANIST. g 


(10565. - Pressure under Water, &o. (U. d.). 
—(1) The pressure of 100ft. ef water may be reckoned 
three atmospheres, or 441b. per square inch. Hence 
at one mile deep it will about 2320lb; at two miles, 
4640lb.; and at three miles, 6960lb. per square inch. 
(2) Caustic alkalies, as potash, soda, barytes, or lime, 
greedily attract and absorb carbonic acid; the last the 
most slowly. The hardening of mortar depends on 
this absorption, and is not complete for years. (8) 
The third question must be explained. What is meant 
by raising steam to work an engine with hydrogen 
gas 7 Which is to work the engine? The battery to 


decompose water, in any way, to yield a horse-power, | 


must oxidise 28ʃb. of iron or 32lb. of zinc, for every 


bustion, supposing in both cases no waste, but perfect 
economy of the forces.—E. L. G. 


[10608.}—Bee.-Keeping.—If “H. H. a dees 
swarm twice, which they are not certain to Uo, it will 
be better for him to return the second swarm to the 
parent hive on the evening of the day on which it issued 
forth, Why? Because the mother queen leaves the 
hive with the first swarm, and the queen which will 
lead out the second will be a young unfertile one. If 
they are added to the first swarm, both the queens and 
numerous workers may be killed, and the tender new 
combs in the hive injured in manipulatien; but, any- 
how, one of the queens will surely be destroyed, and it 
may be the fertile one. Whereas, if the second swarm 
be returned to the hive on the evening of the first day, 
only one queen will be injared, and all other queen cells 
destroyed (as a rule), and all the power and strength of 
that swarm will be expended in honey gathering for 
their owner instead of comb-building for their new 
home.—C. N. ABBOTT. 


(10617.]}—Watchmaking and Isochronism 
(0.Q.)}—The ability to apply an isochronous hair-spring 
to a watch must be considered as one of the highest 
attainments of the art. The literature on the subject 
of watchmaking is extremely scanty, and with regard 
to isochronism, I am not aware that there is any work 
in existence which treats fally on the subject, though I 
would recommend our correspondent to read a very in- 
teresting paper On the Laws of Isochronism of the 
Balance Spring,” by Charles Frodsham, in the 
Horological Journal, Nos. 159 and 160, also a variety of 
information on hair-springs in Vol. VI. of the MECHANIC, 
commencing in No. 139. He should also read Scotch- 
ford’s essay on the detached lever escapement, in which 
the existence of such a property as isochronism in the 
balance spring is disputed. The prize of £50 offered 
by the Baroness Burdett Coutts, will doubtless produce 
an exhaustive essay on the subject, and which, like the 
prize essay on the lever escapement, I should not be 
surprised to find carried off by a foreigner.—Wr3T 
CORNWALL. * 


110641.]— Rabbit Breeding.— The first thing to 
be looked to in breeding rabbits is to see that they have 
a proper hatch, and above all keep them dry, for 
dampness causes many fatal diseases. The strongest 
and most prolific are generally gray, black,or black and 
white. In pairing them I would recommend the 
female to be gray, and either a black and white or 
black male. As the males are, as a rule, very much 
given to devouring the young ones, remove them about 
a week before the female's time of bringing forth, and 
about the same time thoroughly clean out the hatch 
and put in a bed of clean sweet hay or straw. I 
generally gave my female rabbits a little warm milk 
shortly after the young ones were brought forth, which 
they seemed to relish, and which did them much good. 
—BEpD or STONE. 


(10660.]}—The Largest Casting (U.Q.).—Which- 
ever of the iron castings referred to may be the 
heavier, they must yield the palm to some of the 
church bells of Moscow. The largest, that which, in 
1787, three years after being successfully recast and 
used, was broken by cold water thrown on it during the 
conflagration of its belfry, but may, for anght I know, 
have been lately recast, weighs, according to the 
dimensions, 220 English tons. —E. L. G. 


110664. - Angle of Reflection and Incidence. 
—The fact noticed by A. P. 8." that the angles of in- 
eidence and reflection made by a billiard ball on 
striking the cushion are not equal is one well known 
to all billiard players. It is seen very plainly when the 
ball is struck hard enough to rebound several times 
from side to side of the table; each time the angle of 
reflection becomes less, and the ball comes off the 
cushion more nearly perpendicular to the side of the 
table. Paris ia quite right in saying that the 
elasticity of the cushion is the cause of this. Making 
use of the diagram on p. 591, the force of the stroke 
compresses the cushion not only in the direction E C, 
but also in the direction A B, and the elasticity of the 
cushion drives the ball off it again in the directions 
C E and B A. The latter being small compared to the 
other, the course of the ball after impact is but slightly 
changed; and if the ball be moving slowly, so slightly 
as to be imperceptible ; though I believe the change of 
direction does exist in every case. Let “A. P. 8.” 
consider what would happen if the cushion were made 
of soft clay: the ball, on striking it, woald bury itself 
in a cylindrical hole, the axis of which would not be 
at right angles to the cushion, but more in the direc- 
tion of the course of the ball before impact. If the 
clay were harder, the ball would make a dent in it, 
and raise a ripple of clay in front of itself, something 
like the bit of steel raised on a rasp by the punch. This 
latter is what does happen in the case of an elastic 
cushion, and it is the force of thie lamp or ripple re- 
covering its form that slightly tends to drive the ball 
directly back on its course, and thus lessens the angle 
of reflection.— LICHFIELD. 


[10685.J—The Electric Spark.—What is the 
cause of its luminosity ? The querist might as well ask 
what is the cause of any other laminosity, or of any 
sound ; sound is vibratory movement propaggted through 
air, and if things vibrate in air, the natural thing to 
expect is sound. A case of silent vibration may call 
for inquiry as remarkable. Light is also some vibratory 
movement, propagated through universal ether or 
matter in its atoms or molecules; and electrical dis- 
charges (as well as chemical combastion) are atomic or 
molecular actions; and it is natural to expect the pro- 
pagation of their disturbance in the form of radiant 
heat, which, within certain limits of pitch, affects our 


Gib. of coke that would yield the same power by com- | eyes as light; just as air vibrations between 16 and 
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about 8,000 
be to any non - human ear. And the limits of pitch in 


the rays that are light to us are much narrower, in- 


deed, less than an octave ; so that it is quite probable 
there may be animal eyes seeing by none of the light 
that is light to us, but wholly by rays that are dark and 
unknown to us. And the skies may contain galaxies of 
suns conspicuous to our cat or dog, but eternally un- 
knowable to astronomers, merely because their light 
may all be of pitches an octaye higher or lower than 
that of sodium !—E. L. G. 


110696.) — Testing Vegetable Lubricating 
Oils (U.Q.).—I presume W. M.” knows the old 
method of testing by lubricating the axes of a wheel 
with the oil to be tried, making it revolve with an equal 
force and counting the number of its revolutions by 
means of a counting wheel turned by an endless screw 
on the axis. W. M.” of course knows also that some 
oils get thick and sticky by exposure to air. I do not 
know that the plan has been tried, but think it worth 
trying, whether the lubricating quality of oils might not 
be correctly tested by oiling a smooth surface of iron 
and trying which is the angle of rest on it of a smooth 

iece of brass lying upon it. As the friction or adhesion 
between similar surfaces is proportionate to the pres- 
sure, any convenient thickness of metal may be used, 
and the angle of inclination may be fixed very ac- 
curately by using a fine-threaded screw, or a graduated 
wedge to raise the iron surface at one end to any desired 
degree.— PHILO. 


110702.) Terrestrial Gravitation.—I am not 
sure that I quite understand T. A.'s” difficulty, but 
will try again to remove what I suppese it to be. It is 
easy to prove, though tedions to explain, that the joint 
attractive force of all the particles of a homogeneous 
sphere ia the same as it would be if the attraction of all 
of them were exerted at the centre, and therefore that 
in calculating that joint force it is quite correct and 
very convenient to assume that point to be the centre 
of attraction to all other bodies at or beyond the sur- 
face of the sphere. The same is nearly true of any 
ellipsoid, which is nearly a sphere, such as the earth, 
and a body at the equator being 18} miles, or 1 part in 
299, further from the centre than one at the pole is 
attracted less than it is nearly, as the square of 2987 is 


less than 299°—i.e., 89401 — 88804 87 (more ex- 


actly oy ) for the centre of a spheroid is not precisely 
its centre of attraction. The effeot would be precisely 
the same whether the particles of which the 
spheroid consists be connected or not, so long as they 
remain in the same position. Perhaps, if instead of 
considering the case of spheroids, we imagine what 
would be the effect apon the weight of a body on the 
surface of a spherical earth, and 13} miles above it, the 
explanation may seem more simple. Supposing the 
weight at the surface to be 590, it would be 13} miles, 


or 220 more distant from the centre, only 598, for in 


that case the centre of the sphere would correspond 
with the centre of attraction. Tho attraction is not 
proportional to the diameter, but nearly inversely pro- 
portioval to the square of the distance from the centre 
of a spheroid, and exactly so of a ephere.—PHILO. 


110716.) — Telescope.—I would from experience 
warn those who do not know the real qualities of an 
astronomical and terrestrial telescope from purchasing 
those at £5. I bought one with (as I was told) gra- 
duated powers up to 250. I took it to India, and in 
three months it was useless; altogether it cost me £8, 
and I was glad to get ten shillings for it atan auction. 
Soft French object-glasses imperfectly carved, and 
badly cemented, for sale only, are utterly worthless. 
My advice from experience is—go to a thoroughly re- 
liable maker, tell him what you want, and you won't 
be taken in. A novice who wants to learn something of 
the hidden lore of the heavens only requires a Qin. or 
2iin. object-glass, with eyepieces for 60, 80, and 
120, on a firm stand. Most respectable opticians will 
supply this for £5, and it will be both satisfactory and 
instructive. Of course a terrestrial eyepiece will ac- 
company as well as a dark glass for sun views. I have 
had far more pleasure in studying the heavens through 
such a glass on a calm clear night than in looking 
through an Sin. refractor.—MasTER OF NONE. 


[10718.}—Sugar Analysis.—Let Cornubia 
proceed thus :—The copper solution: Dissolve 34-64grm. 
pare copper sulphate in 200 cabic centimetres water, 

another vessel 173grm. of sodium potassiam tartrate 
(Rochelle salt) are to be dissolved in480 cnbiocentimetres 
of 10 per cent. caustic soda, mix the two solutions 
together, and dilute the clear blue fluid to a litre. 
Then 10 cubic centimetres of this solution requires 
for its decomposition 0·05grm. glucose. All sugars 
are converted into glucose before being estimated, 
and as 0-0475grm. of cane or milk sugar, and 0 045grm. 
of atarch or dextrine corresponds te 0-Oigrm. of grape 
sugar or glucose, 10 cubic centimetres must be equivalent 
tothe weight of thedifferent sugars. As an illustration I 
give the process I employ in the analysis of flours; I 
have six or seven samples at once before me, and a 
rapid and aceurate method is everything with me, the 
only drawback is the long heating it requires, but this 
I leave to my laboratory youth, who fills up the flasks as 
they boil away. I take igrm. of the flour, mix it 
with 20 cubic centimetres of water toa smooth paste, 
transfer it to flask and heat until thick. I then add 
8 cubic centimetres of dilute sulphuric acid (1 to 4) 
and heat for eight hours on a sand bath, replacing 
the water as it boils away. The free acid is then 
nentralised with caustic soda, and the whole diluted to 


"50 cubic centimetres; 10 cnbic centimetres of the 


per second are sounds to us, but below 16 or 
above 8,000 they are not sounds to us, though they may 


copper solution is then placed in a flask with 40 
cubic centimetres of distilled water and boiled, the 
burette is filled from the 250 cubic centimetres flask, 
and the solution dropped into the boiling flask antil 
the blae colour of the copper has gone. An indicator 
of an acetic acid solution of potassium ferrocyanide 
may be used, the liquor being allowed to settle, anda 
drop of the clear fluid being taken from the top of the 
liquid. Whilst copper remains in excess, a drop taken 
out produces the well-known brown colour. The 
number of cubic centimetres used divided into 1,125 
will give the percentage of starch, thus, in one of my 
experiments 17 cubic centimetres were taken, which 
would give 66°17 per cent. of starch. I may as well 
add, that until the operator has had considerable 
experience in the method duplicate analyses should 
be made upon the same sample to insure accurate 
results.—GEoRGE E. Davis, 


(10728.}—Blackening Transparencies.—Try 
twenty drops of a saturated solution. I expect that is 
what is intended.—E. H. 


[10798.] ~Tortoise.— The toy called a “lively 
turtle“ is nothing more than an imitation, on a small 
scale, of a tortoise, inclosed in a wooden box with a 
glass cover. Its liveliness consists in a perpetual 
shaking of the legs— lively,“ but not lifelike. What 
the construction is I do not know, but some of our 
readers will possibly be able to explain. I suppose 
the legs are connected by a spring. I am in the dark 
as to whether this is what Willie Scorer means, but 
I have seen one of these ina box lin. in diameter, 
and presume it is the “toy” referred to.—Saci 
RyYMEA. 


110819.) — Bleaching Powder.—If Omega“ will 
turn to p. 185, No. 844, of “our” journal, he will find 
the most accurate method for estimating the amount 
of chlorine in bleaching powder there described. It is 
Bunsen's method, and is given on that page as an illas- 
tration of quantitative analysis.—GrorGE E. Davis. 


110884.] Analysis of Ores.—To “January."— 
Read the answer to Far West,“ by “ Un Irlandais” 
on p. 566. and also my reply in this present number, 
10488. The only work I would recommend is Sutton’s 
“ Volumetric Analysis,” 128. 6d. I believe this last 
edition. It is a splendid work.—Grorce E. Davis. 


(10863.]—Sulphuric Acid.—To make 1 ton of 
sulphuric acid at 150° Tw. per day, or 7 tons a week, 
20 tons of sulphur must be burnt, requiring two cham- 
bers, each containing. 7, O00 cubic feet, and these two 
chambers would have to be supplemented by a column 
Sft. square, and about 25ft. high, otherwise there would 
be a large escape of salphar into the flues. If 47 per 
cent. pyrites are used, 5 tona per week must be burnt 
in order to make 7 tons of vitriol per week. Between 
5cwt. and 6cwt. of nitre will be required weekly, but 
of course, all these calculations depend upon good 
management. I should advise him not to commence 
on too small a scale, and conld give him further advice 
if he requires it.— GEORGE E. Davis. 


(10882.]—Damp Walls. —I am obliged to, not 
offended with, T. H. Saunders; he may be right, and I 
will consider his suggestion. Isubmit to him that if ver- 
tical percolation is the cause, why is there no internal 
damp in the south-eastern gable? The filleting behind 
stone coping of that gable is more exposed to south - 
western rainstorms than is that of south-western gable. 
The coping projects some 2in., and the gable is steep 
to throw off wet; an equilateral triangle. Another 
correspondent suggested gas tar, surely not an orna. 
mental article to apply to a red brick house with stone 
dressings. Thanks all the same.—R. J. 


(10883.}—Rust in Iron Vat.—If R. J.” will 
say what salts he crvstallizes in his vats, perhaps I can 
help him. Also whether the liquors inserted are alka- 
line, neutral, or acid.—GrEORGE E. Davis. 


(10889.]—Rose Trees.—No one having authority 
seems to have replied to Mr. Abbott’s qnery. Allow me 
to say that so far as I have ever heard his definition is 
perfectly correct. A dwarfrose is one on its own bottom ; 
a standard one budded on a stock, the height of the 
latter being perfectly immaterial. I will undertake to 
affirm that no nurseryman would send roses budded on 
short stocks when dwarfs were ordered.—SauL RYMEA. 


{10919.}—Chemical.—Take a mixtare of nitric 
acid and water, which is made of a strength of 74° on 
Twaddell’s bydrometer. Six drachma ofthis acid is to 
be placed in a flask and forty grains of silver added, 
heat being applied until all is dissolved. Two fluid 
ounces of alcohol are then added, and the flask heated 
in a sand-bath, or what is better, a water-bath, until a 
lively reaction is commenced ; the flask is allowed to 
cool after the reaction has proceeded, when the silver 
falminate will mostly be found at the bottom. Wator 
dissolves this salt to a certain extent, so silver would 
always be found in the filtrate. Icannot spare the 
time to write out a table to show the quantity of water 
required to reduce the gravity of nitric acid, but 
„* Singlestick can get the result by adding water to 
the acid until when quite cold it will show 100°Tw. =1°5, 
80°T w. = 1'4, 75°Tw. = 1.87, and 60°Iw. = 1°8 specific 
gravity.—GerorGE E. Davis. 


(10930.] — Want of Steam Power. — Many 
thanks to those who have noticed my query. The ex- 
haust pipe is a two-inch bore. Would“ F. T. 8. S. D.” 
recommend a smaller one? And could this be done by 
cutting the pipe and screwing a smaller one in? This 
would reduce the size to a one and a half inch bore. 
To me it seems that the steam is thrown off faster than 
it can be generated while at work. While the steam 


tions per minute. Would it be any advantage to direct 
steam-pipeinto the chimney and cause more draught ? 
At present the steam is blown off into the open air. 
The thrashing machine I use is one of Richmond and 
Chandler's two horse, with 24in. drum: formerly I 
worked it with a two-horse gear, my two horses work- 
ing it with comparative ease. Next autumn I shall 
have a larger machine, a double blast with 42in. dram; 
but I want to get my engine right before going to that 
expense. The engine can be worked continually at 501b., 
60lb., or 70lb. pressure, providing it does not exceed 
sixty or seventy revolutions per minute. I thought a 
larger fiy-wheel would increase the speed of thrashing 
machine drum, for it is off the fiy-wheel I drive, not 
having a drum for the strap; the fly-wheel weighs up- 
wards of Scwt.—is this too heavy? I am cenfident the 
engine is strong enough to do the work if I can main- 
tain the speed. When I start, say at 40lb. pressure, 
for the first five minates it is all that I could wish, 
but after that time the speed decreases. The boiler has 
been tested to 120lb.; to what pressure may I work it 
with safety ?—AGRI. 


(10941.] —Spontaneous Combustion. — Mr. 
Tonkes will perhaps excuse me for saying that oily 
waste will take fire from spontaneous combustion. 1 
Ais case 15 1 Arsenal, when a man, who 

een oiling the paint work of a gun carriage 
having put the oily waste he had been fang on the 
wheel nave whilst he went to dinner, found it on fire on 
his return. The waste was fally exposed to the hot sun. 
Besides this instance, I have known the samo action 
arise from linseed oil being spilled on sawdnst; and to 
farther confirm this, I may say that I gave the man £3 
‘for giving the alarm of fire.—Manvs. 


(10950.] —~Madeira.—Does “E. L. G.” mean that 
the Portuguese of Madeira is so hard? Surely Portuguese 
to a person knowing Latin is as easy as any of the 
other Romaneeque tongues. I have heard that there is 
no particular dialectic variation.—M. Parts. 


[10954.] —Ciroulation ofthe Blood.—Mr.Guthrie, 
in his very excellent reply to this query, states that 
death produced through obstruction of the respiratory 
system is twofold, by excess of carbon in the air, or by 
oxygen starvation,” but I am inclined to imagine that 
they both result from the same canse—oxygen starva- 
tion. Excess of carbon in the air indicates an insuff- 
ciency of oxygen, and consequently is identical with 
oxygen starvation. The food which we take may be 
divided into two parts. Building material, to repair 
and build up the system, and fuel to sustain a constant 
supply of heat through the body; the former consists 
of that class of food in which the elements are the same 
as those employed in the constitution of the human 
body, the latter consists of those articles of diet only 
which contain the elements which are acknowledged as 
those of combustion —viz., carbon and hydrogen, the 
oxygen to effect the combustion being introduced by 
respiration. Respiration is on the same principle as 
combustion, and, therefore, the chemical process of 
respiration is similar to the process of combustion, in 
exchanging carbonic acid for oxygen. The oxygen in- 
baled unites with the carbon of the blood, and forms 
carbonic acid, and with the hydrogen to form vapour of 
water, both of which are expired. I wish to identify 
myself with the opinions that others have expressed in 
objecting to the assertion that * respiration aids 
circulation.”——-C. W. H. ' 


10954.) — Circulation of the Blood.—This 
question has received several answers, but they are all 
defective, for though it is true that respiration, so far 
as it means the taking in and expaision of gaseous 
matters by or for the lungs, may not actually aid the 
circulation, yet the act of respiration plays a very im- 
portant part in it. The forces which circulate the blood 
are many and various, and we have a vis a tergo, or 
force acting from behind to propel the blood forward, 
as does the heart, for instance, and a vis a fronte or force 
from before, or in front of the stream, to encourage the 
flow back into the chest; such is the effect of inspira- 
tion. When we draw in our breath, the cavity of the 
chest is expanded by the ascent of the ribs and the de- 
scent of the diaphragm, and consequently a partial 
vacuum is produced, and this is immediately filled by a 
rush of air down the windpipe; but any other body 
which conld obtain access to the chest would act in the 
same manner. If there be an opening ‘between the 
ribs, the air or any fluid with which the opening is in 
connection would find its way in to the exclasion of the 
air by the windpipe. Now, the impetus given by the 
heart barely extends beyond the smallest vessels, called 
capillaries, so that other forces have now to oome into 
operation; of these it is only needful here to speak of 
the last—viz., the expansion of the chest. The blood 


ing in the case of disease, the opening being protected 
by a valve.—FELLOW oF THE RoYAL COLLEGE OF 
SURGEONS. 


(10964.J}—Tests for Metals.—To “J. B.” AND 
“CHEMICAL STUDENT.”"—“ J, B.” has committed & 
lapsus calami in his answer to Chemica) Student.” The 
filtrate from the bariam carbonate precipitate should be 
acidified with HCl, boiled, neutralised with ammonis,and 
the zinc and manganese precipitated with ammonium 
sulphide. This is then to be filtered, and the filtrate 
freed from bariam and calciam with sulphate and 


is at 301b. or 401b, pressure it is quite able to do the} oxalate of ammonium, filter and test for magnesium 
work, and does it well; but the difficulty isto main-| in the filtrate with sodium phosphate. The mixed 
tain that pressure with a speed of 180 or 140 revola-! ZnS and MnS is then to be treated with acetic acid, 


ne —— 51253 
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which dissolves out the MnS and leaves the ZnS. If 
followed ont, as J. B.” states, the pitate will con- 
taia BaSo,, CaCsOu, ZnO, MnO, and Mn20s, and upon 
adding acetic acid these three latter would be dissolved, 
and the zine would not be left behind as stated; be- 
sides, zinc oxide is dissolved by excess of ammonia, so 
zinc would probably be found in the filtrate, where 
magnesium is to be looked for.—Guonce E. Davis. 


[10974.] — Polishing Granite. — Buz-Fuz 
thanks correspondents for their replies, but cannot 
think that either have practised what they recommend. 
The recipes given appear to apply to marble and not to 
granite. ‘ Buz-Fus" will send a present worth half a 
guinea to any one who yill forward a recipe that will 
answer effectively. 


(10994 ]—Holly Wood.—I have eat large quanti- 
‘ties of it for cog-teeth and other millright work; it is 
considered far superior to beech or hornbeam for 
sach purposes.—SawveEx. 


[10996.] How to Use a Book Without Hands. 
—I submit the following very simple e ient. Let 
the armless man get some one to strap a broad leather 
band, to which is fastened a tin plate, with a socket on to 
his forehead round his head ; into the tin socket, let him 
fix a piece of atick, say, Sin. 
long, upright as sketch ; at the 
end that is free let him tie a 
ball or knob of cotton, wool, or 

the whole ball about 

an tuch diameter, covered over 
with wash leather, and this 

slightly damped with clean 

water (not to stain the book), 

will prove, or I am very 

much mistaken, the best aud 

handiest substituta for a wot 

finger, and who ever saw the page that resisted turn- 

ing by a wet fnger.—CIREDB. 


[10906.] — How to Use a Book without 
Hands.—I think the following will suit the unfortu. 
nate eugine driver. Let T. M. W.” get a disc of 
smooth sheet indiarnbber about the size of a half- 
crown. Make a small hele in the centre of the disc, 
into which insert the end of a bit of glass or gutta- 
Percha tube (about Gin. long), so that it fits tightly, 
wrapping it, if necessary, with thread. To use this 
little instrument, let the safferer put one end of the 
tube into his mouth and apply the diso of indiarnbber 
‘atthe other end to the leaf of the book, seeing that it 
fits closely; then, by sucking through the tube, the 
air is exhausted and the leaf sticks to the disc, and 
ean be tarned over with ease.—CaRoLvs. 


710996.) — How to Use a Book without 
Hands.—I feel very much for the engine driver, and 
will endeavour to invent a revolving desk, whereby he 
could read the ENGLISH MECHANIC every week. 
will send him it free of any expense if he will advertise 
his address.—M. O. 


£10999.) -Gilding Thin Steel.—Steel may be gilt 
by using an ethereal solution of gold. The more usual 
method is to gild by the electrotype, the steel being 
first covered with a coating of copper; this is done 
by using the battery, and a neutral solution 
of cyanide of copper; not an acid solution of sul- 
phate of copper. Copper will 5 upon steel 
or iron from the sulphate, but the deposit is worth - 
less on account of the acid attacking the steel, and 
disintegrating the surface under the copper.—A Bar- 
RISTER. 


1108.) — The Strongest Liquid Explosive. 
—Withont doubt, the liquid called chloride or quadro- 
chloride of nitrogen is as yet the mort powerfully 
explosive liquid that chemistry can produce. It is 
i eps by bringing chlorine gas in contact with a 

solution of hydrochlorate of ammonia, or nitrate 
of ammonia, bnt the operation is so fearfully danger- 
ous to life and limb that none but experienced chemists 
should attempt to make even five grains or drops of 
it. Its specific gravity is 1.658. The actual cost per 
gallon is a matter of calculation. Supposing a gallon 
of this substance to be by any means successfully 
manufactured without explosion I certainly wonld not 
like to be within three miles of it, and I should require 
& fee of two or three gnineas, and pre-payment, to 
make the smallest sample of it.—EXPLOSIVE. 


f11088.}-Chemical.— When catechu is bofled with 
caustic alkali, a deep brown fluid is obtained which 
contains tannate and 7 of sodium, or potassium, 
which ever alkali is used. When it is boiled with 
todium carbonate, sodium rubiate is formed, together 
with sodium tannate. The acids are formed by the 
ozidation of the catechin which is contained in the 
catechu. The tannic acid may be extracted with cold 
. Water—hot water mast not be used, as it would extract 
the catechin. When soda is combined with cLarcoal 
(carbon) sodium carbonate is formed, and the inquirer 
must indeed be a very Yonng Chemist if he is un- 
aware of its properties being in any way affected. In 
making oxalic acid by Dale’s process 80 parts of caustic 
foda and 56 parts of caustic potash are taken and a 
Solution made which stands 70°Tw. Sawdust is then 
added to make a thick paste, which is spread in thin 
layers upon iron plates, and heated to a temperature 
4 500 Fahr., being kept constantly stirred.—GzorGE 
AVIS. 


(11040.}—Boiler for Small Engine.—The small 
€ngine referred to has as yet no boiler of its own, but 
was tried fram a large one. The engraver has scarcely 
done the engine justice (owing to ths photograph being 
sather indistinet), as he has omit the mouldings 
&hat run all round the frame, and has shown one or 
two detuils incorrectly. The model is really very 


handsome —the cylinder covers, steam, and adjusting 
bosses, and the bearings being all of bright brass, as is 
also the feed pump.—L. C. E. 


(11041.]—Children’s Conoert.— Mozart’s melody, 
Ah! vous dirai-je, maman.” It is the tema of one of 
his airs with variations for piano.—C. J. R. 


[11049.] — Seedbox. — I 
once wanted a seedbox which 
should prevent the waste of 
seed, and I made one from a 
cigar box, as per sketch. 
think it will sufficiently ex- 
plain itself. It answers very 

well.— HARRY WEBB. 


111054. 1 — Calculating 
Contents of, Oylindri- 
cal Vessels. — Multiply 
height by balf diameter, and 
this by half circumference; or multiply height by 
square of diameter and by } s. To multiply any zum 
by Ir correct to nine figures, you may deduct its 
quarter and 100th and 100,000th of the same quarter. 
Then add two-tenths of the second dedaction and three- 
tenths of the third, and to the resulting sam add its 
twentieth. To take the example mis-wrought by A. J. 
Shaw (p. 648), 1ft. Sin. is 1°75ft. (not 1°72), and its 
square is 


12 + 72 + °063 = 
2(1 x 7) =x 14 
2 (1˙7 x 05) = 17 
| 30625 
Multiply by 4% 
1°58125 
12°25 
Contents in cylindrical feet = 18°78125 
Deduct a quarter 84453125 
And a 100th of it 84458125 
And a 100,000th 84453 
10°301449922 
Add: 2 of 100th 6890635 
And ‘8 of 100,000th 10886 
10°808350883 
Add 5 per cent. 515417544 
Cubic feet = 10°823768427 


This is exact to the ninth figure. We owe this curiously 
easy way of bringing round into square units, or cylin- 
dric into cubic ones, to Mr. Drach.—E. L. G. 


[11054.] Calculating Contents of Cylindri- 


I cal Vossels.—“ Excelsior“ has made a terrible 


blander in his statement that the solid contents of 
a cylinder is equal to the square of the diameter x the 
height x 8:14159.” The solid contents of a cylinder are 
equel to the square of the diameter x the height 
x ‘7854, Thus his example of a cylinder, 2ft. high 
and 2ft. in diameter, would come out 2° x 2x · 7854 
62882, and not 25°18272, as given by him.—A 
BARRISTER. 


01054.. Calculating the Contents of Oylin- 
drical Vessels.—This cannot be done with absolute 
accuracy, because the proportion of the circumference 
to the diameter of a circle cannot be expressed pre- 
cisely; it is very nearly 22 to 7, rather more than 8 to 
1, more exactly 81416 to 1. As a circle may be con- 
ceived to consist of an infinite number of triangles, 
with the circumference for the bases, with their apices 
meeting at the centre, and as the area of any triangle 
is equal to its height, multiplied by half its base, and 
as the supposed triangles have the circumference for 
their joint bases, their joint area is equal to half the 
circumference (i. e., half the diameter multiplied by 
8-1416) by half the diameter, or a quarter of the equare 
of the diameter by 3'1416,or the square of the diameter 


by — = "7854. It is easier to member S = SH, 


which may often be used instead of 3:1416, as near 
enough. If an approximate estimate be sufficient, it 
may be convenient to know that the square of the 
diameter in inches is very little more than the contents 
of a pipe fall of water a yard long in pounds, or with 
the unit cut off by a decimal point in 

PHILO. s 


111060. —The Bee Hive.—F. J. Godden is in- 
formed that he will find the way of applying guides to 
frames described in let. 3269, p. 384,No. 353, and he will 
only bave to vary from the sketch of knife - gauge by 
making the notch in it so as to come in the centre of 
his frames. The frames should hang from front to 
rear of him, and the back should be raised at least an 
inch, so as to throw both front and back out of per- 
pendicular. ‘Carr's Hive,“ described in Neighbonr's 
catalogue, has three thicknesses of glass in rear, and 
no cover to them, so that the whole of the back is 
open, and a statement is there made that covering for 
glass is not necessary, as bees will work as well in day- 
light as darkness, I have read that daylight acts on 
honey chemically and induces crystallisation, but have 
not pursaed that branch of the subject. I should re- 
commend Mr. Godden to keep his glass hives under 
cover, except when under observation, as otherwise 
they are dangerous things in a house. I know bees 
will work in daylight, as I have seen combs formed 
by outlying clusters under the bee stance, but they 
have always been deserted and emptied in autumn.— 
C. N. ABBOTT. 


(11068.)—Moth v. Fur.—In storing woollen goods 
I use camphor as a preventative against moths. The 
camphor is lsid between the folds of the goods, and 
some fresh added every two or three weeks.—Busy 
BEE. 

[11064.] Sticking Plaister.—Ordinary sticking 
plaister is made by boiling oxide of lead (litharge), 
olive oil, and water together to a proper consistence, 
and then spread on calico. Court plaister.is made by 
brushing a solution of isinglass over silk.—J. Kine 
Hanrzis. 


111065.)—Ventilating Rooms.—“ Philo” 
deacribed a lucky expedient for inlet that our Engli 
windows happen to afford—namely, by either raising 
the lower sash, or lowering the apper a few inches, 
and filling up the top or bottom opening thus formed, 
leaving air Po enter only by an upward detour between 
the two meeting-bars” (as they are called), which, in 
short, ought mever to meet at all. Every sash ought to 
be two inches longer (i. e., higher) than they are now 
made, and they would be ali right (only needing, of 
course, a different fastening). But windows to open 
are a barbarism that ought nowhere to be required. 
No dwelling rightly constructed ever did, or ever will, 
have its ventilation aided by une windows ; bat, 
on the contrary, interrupted spoilt, if it have any 
self-ventilative capability at all. Of coarse, it is “a 
self-evident truth” that you must have outlet for foul 
air if any fresh is to take its place; bat not a bit more 


has 


evident or n than another that “ Philo” utterly 
ignores— namely, an outlet is no outlet for foul air 
if the room contains one cubic barleycora of space 

His Arnott 


higher than the top of the said “ outlet.” 
valve “hidden behind a picture,” or any of those sald 
with top borders to come between them and the ceiling, 
er any that are below a cornice, are 4 enongh to make 
a cat laugh” at haman Victorian-age superstition (88e 
also letter).—E. L. G. 


[11086.] — Georgetown, Demerara.—I hardly 
know why my former communication on this subject 
had No Name” appended ; I suppose, however, I had 
forgotten toattach my usual si , and the editor 
thought that appended the mostappropriate. In reply 
to Young Man“ I beg to say that sailing vessels go 
from London, Liverpool, Bristol, and Glasgow to 
Demerara regularly. Inquiry made at the doeks of 
any of these ports will elicit the necessary information, 
ora letter addressed to Messrs. James Ewing & Co., 
Glasgow, Willdo the same thing. The West Indies 
Packet Companies’ steamers leave Southampton on the 
2nd and 17th of each month. The passage for sailing 
vessel averages forty days, and costs about £22, per 
steamer twenty-one days, and costs £30. There is no 
season better than another for starting, or at least the 
difference is so slight that it is not worth thinking about. 
As to whether a Young Man” should secure an en- 
gagement before going ont, or go out on chance, there 
are certain advantages and disadvantages in both ways. 
If he ean get an engagement made here he would get 
his passage paid ont, and probably an advance for an 
outfit as well; but then he would not make nearly 60 
good terms as if he went on his own charges and made 
his bargain on the spot. On the whole I think if a 
‘Young Man“ can secure an engagement for three 
years before starting it would be better. That is, how- 
ever, a matter of some difficulty, unless he knows, or is 
known by, some one who is in the habit of sending as- 
sistanta ont, as for obvious reasons we should not 
think of sending a stranger, or, indeed, any young man 
that we did not thoroughly know. Demerara is not 
subject to earthquakes, and is quite out of the hurricane 
latitude. Trollop's West Indies,” if a superfeial 
knowledge only is required, and may be got at almost 
any ordinary circulating library ; but if more exact and 
extensive information is desiderated, Dalton's History 
of British Guiana” is the best.—AULD REEKIE. 


(11001.]—Turret-shaped Hills.—There are two 
ways in which turrets or pillara.of that form may have 
originated. If entirely of hard igneous rock, as 
„Manus states the Indian ones to be (p. 674), they 
are dykes that were thrust up through clay, marl, or 
soft material, which material the diluvial wash has 
since carried away, leaving the basaltic tarret, like 
that remarkable square one in St. Helena, called the 
Chimney, figured in Lyell’s “ Elements, p. 610 (sixth 
edition). But Sansjoy's drawing (p. 624) seems rather 
to resemble, in some parte, as the three peaks to the 
right of Fig. 1, hills of soft material that has been 
protected by stony capa, like glacier-tables, or the 

illars of salt near the Dead Sea. In either case there 

as been a vast removal of soft material by denadation, 
and this not gradual, or such as causes now in 
action (as Lyell would say) could effect. The down- 
fall of rain that swept away and moulded in smooth 
rounded sweeps what it left of the softer strata, every- 
where on the present surfdce, was no downpour of 
inches per hour, as the greatest tropical monsoon 
rains, but rather of feet or fathoms per minate, and 
did all its conspicuous work in a single day. The day 
that Noah entered the ark, the flood came and destroyed 
them all.”—E. L. G. 


[11092.] — Champagne Stains. — Unless the 
colour of the dress is destroyed, a Vexed Man“ 
may use the following old-fashioned recipe for clean- 
ing silk. Take of gin, honey, and soft soap equal 
parts, and twice as much water as any one of tho 
other ingredients, Dissolve thoroughly, and when 
cold brash the stains thoroughly with a hard, clean 
nail brush dipped in this mixture; have three largo 
basins or tabs full of cold rain water, and dip the silk 
three or four times into each (this thoroughly removes 
all stickiness), pass your hand once or twice length- 
wise down the silk in order to remove gome of the 
water, but on no account wring it; then hang it over 
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a clothes’ screen near a fire, and when damp—i.e., 
before the silk begins to wrinkle with heat—iron it 
quickly with a hot iron. Of course the stained width 
must removed from the rest of the dress, and it 
is best to lay it on a deal table and sorub hard. This 
recipe bas been found efficacious in cleaving the 
most delicate colonred silks, making them look quite 
new.—CHAMPAGNE CHARLIE, 


[11108.}—Soda Ash in Boilers.—I have been 
using it in a 40 horse-power boiler for ten weeks, 
and have to-day been in and examined the boiler, and 
find no injurions result, but the quantity I have 
used has not been sufficient to entirely remove the 
scale which had previously been allowed to form.— 
Busy Bex. 


(11111j—Curing Skins.— Trapper” will find 
the following reeipe everything that could be desired 
for large or small skins. I bave cared many tiger and 
leopard skins with it in India. The degree of flexi- 
bility attainable depends upon the amount of time be- 
stowed in hand rubbiug: with plenty of elbow grease 
a skin can be made as soft as kid. I regret I can 
furnish no information as to dyeing skins. To prepare 
skins for for: Mix bran and soft water sufficient to 
cover the skins; let this stand four hours covered be- 
fore being used ; then immerse the skins, keeping them 
well covered for twenty-four hours (less in India); then 
take out, wash clean, and carefully scrape off all the 
flesh. To one gallon of water (hot) add one pound of 
alum and a quarter pound of salt. When dissolved | 
and cool enough to bear the hand, immerse the skins 
for twenty-four hours, take ont and dry in the shade, | 
and well rnb with the hand. Stir the liquor, and again 
immerse for twenty-four hours, dry, and hand rub as 
before, and then put the skins for twenty-four hours 
into warm oatmeal and water, stirring occasionally. 
Dry in the shade, and when the skinis nearly dry, 
hand rub till quite dry. Theskin is now white leaher, 


for any length of time in damp places. They mustalso 
be kept free from greasy or unctuous matter. When 
touched with oil or grease it shows tbrough them in 
spots. This also bappens if they (the gloves) are a 
tight fit and the hands perspire. Rub the spots, if 
white kid gloves, with pipe-clay or powdered French 
chalk.—Rat-Tart. 


(11117.] — Water-Wheel. — The form of the 
duckets, and the angle of the point of the buckets with 
the ring, will very with the diameter of tho wheel, the 
depth and number of the buckets, and the velocity of 
the wheel in feet per second, also with the head of 
water over the orifice of the fender or sluice which 
admits the water into the buckets of the wheel. If 
“ Youngster” will furnish sizes I can no dou bt give 
him particolars.—TuBaL- KAIN. 


[11120.]—A Question of Sight.—I think this is 
nearly the simplest question we have had, and there 
have been a few queer ones too. The supposed in- 
balitants of Fiddler's” orange would truly see the 
light of the candle reflected from the walla; he wants 
to know why we on the dark side of the earth do not 
see the sun's light in the same way. Well, because the 
universe happens not to have any walls. SIGMA. 


[11120.] -A Question of Sight.—Both “‘ Fiddler“ 
and A. J. V. G.“ may be assured there is more in 
this,” and most other things, than appears to their 
* first sight.“ The latter is agape with speculative 
wonder that “a luminous point” produces not 
exactly the same kind of shadow as the sun. But if 
his luminous “ point” could illaminate “ one-half of a 
globe’s surface,” he had more reason to be agape. 
Perhaps he thinks that from a “ point"—from one 
eye—he can see “half of a globe's surface” larger 
than that eye. Let him note, however, that the san, 
even without refraction, illuminates at any moment 
not merely a half, but about 201 four-handredths of 


serving and looking. If we receive direct rays we 
destroy the texture of our eyes and lose our sight- 
power. Evidently the most powerful reflected ray is 
weak contrasted with a direct ray. Transparency re- 
sults from the absence of bodies that stop the motion 
of the light-giving ether: bat a transparent atmo- 
sphere reflects no portion of the rays of the spectre- 
scope, but the blue ones and the invisible ones—those 
reflected by clouds are less luminous. Light can hardly 
be deemed vibration, bat force in one direction, light 
ceasing instantly that combustion stops; so that to a 
person cut off from direct or reflected rays stellar space 
is one huge dark expanse lighted only by the distant 
stars we see of other systems, and not by the sun af 

our own. As for an earth's shadow, what size i: it 

when cast by the moon on the sun in an eclipse? Bat 

its shadow can bat be cast on a planet (which reflects 

Sol's rays) when that planet is not beyond the focas of 

the shadow. I cannot state just now the limits of the 

earth’s shadow, though it were absurd to sup it 

extended to the planet Neptune. Its constant shadow 

is, nevertheless, easily calculated: it extends an ex- 

tremely short distance when cast by the sun (so distant 

is it), thau when cast by its own contiguous satelite, 

the moon.—J. BARWICK. 


(11120.}—A Question of Sight.—Why shoald 
“ A. J. V. G.“ consider the sun as a luminous point? 
He has only to look at it to ene that it is at least more 
than a point even at our distance of ninety odd millions 
of miles. The sun being many times larger than the 
earth, and A. J. V. G.“ having reversed this in his 
experiment, it is not extraordinary that the result of 
his experiment is the reverse of the known fact. Let 
him take a moderator lamp for his san and a marble 
for his earth, and he will scarcely fail to convince him- 
self of the true nature of the earth’s shadaw.—V. B. 


(11120.)—A Question of Sight.—If there is 
“ more in connection with this question than 


| the earth's surface. He must expose bis globe to a 


and fit for use. (Tried with grea . — A N 
oy l “i $ anoano ILEX ' laminary that will thus light more tban half of it. 


[11114.]—Olaret.—I believe claret to be a very 


at first sight,” I should very much like to have it er- 
hibited. To see a shadow of anything anywhere, two 


— 


healthy drink, in fact, all the doctors with whom I am 
acquainted recommend it. It affects particularly the 
liver and stomach, on which it acts as a tonic. It also 
renders the blood healthy and pure. It is generally 
adulterated with logwood.—Scu. Q.C. 


[11115] —Pigsand Pig Feeding.—If the object bo 
to increase income, I cannot help your correspondent. 
Ifhe have land, and requires manure for it, fat pigs 
on barley meal; it with the addition of potatoes, offal, | 
wheat flour, ground peas, or beans—a mixture, but 

rice of article must be his guide as to which. After 

ty years’ experience, during which I have fattened ' 
hundreds of pigs, I find on an average the value of the 
bacon amounts to the cost of the pig and the food on 
which it is fattencd, sometimes a shillings score profit . 
is made, sometimes the same amount of loss is in- 
curred. My object in feeding pigs was to dispose of 
offal food, and to increase my manure heap.—A Rr- 
TIRED FaRMER. 


[(11115.) - Pigs and Pig Feeding.—"Corkeran's ” 
income can be increased by keeping pigs if he bas faci- 
lities for so doing, but it is a mistaken notion to suppose 
that any profit can be derived if all the food has to be 
purcha From experience, I can say that pigs 
seldom pay for the expense and trouble in such a case ; 
however, let me strongly advise him to take in as many 
as he can afford to keep, if he has or oan obtain the re- 
fuse of a large house, mill, or butcher's stall. They 
will eat almost anything, roots of all kinds, turnips, 
carrots, mangold-wurtzel, potatoes, good or bad, and 
green food, including cabbage, greens, and all kinds of 
garden Pepi most worthless parts need only be 
given them—some weeds, such as the sow-thistle, 
occasionally given for its medicinal property, and 
which they eat with an extraordinary relish, nettles, 
docks, rape, and chick-weed. But these must be alter- 
nated with more substantial food, as they have very 
little fattening properties when used unmixed. The 
same may also be said of roots and vegetables. Coarse 
meal, such as bran, cracked oats, Indian meal, grains, 
damaged rice-meal, and mill refuse are the best food 
for fattening, though seldom given alone, but mixed 
with boiled roots or vegetat les chopped fine, or kitchen 
refuse. There are many articles of pig feeding omitted 
here which will occur to Corkeran“ when he begins 
with his pigs. He need not be afraid of trying them 
with any kind of eatables. The appetite of large pigs 
is voracious, and they are by no means epicurean or 
dainty as to what they eat. Leteverything given them 
as food be cooked; raw food is of little or no use. This 
does not apply to sow-thistles, chick-weed, and other 
weeds, which are usually given in their natural state. 
As to Corkeran's second question, as to the time of 
the year he onght to begin, any time or season will do 
to take in a stock of pigs. Young pigs are best to buy 
at this season, if he has a small field or bit of sward 
over which they can run, as exercise is very beneficial 

to sucklings or very young pigs. Confinement, how- 
ever, even in a small space, if proper ventilation is 
afforded, does not retard the growth of small or large 
swine. Strict cleanliness must be attended to in all 
cases, as dirt or moisture is sometimes the cause of 
disease in the feet and legs, and distemper in other 
arts of the body, which is their principal malady. 

igs are liable to few disorders, and these are amen- 
able to careful treatment and variation of diet. There 
is very little experience required in rearing them. 
Disease seldom appears, and is easily warded off or 
ultimately cured with little trouble on the part of the 
owner.—Rat-Tart. 


[11116.]—Spotted Kid Gloves.—Do not wear the 
gloves in moist or rainy weather. Keep them under 
cover as much as possib'e, and do not allow them to lie 


cast exactly the kind of shadow from his globe that it 
does from the globe he dwells on.—E. L. G. 


(11120.}—A Question of Sight.—May a young 
student venture to reply to this question, which indeed 
„has more in it than appears at frst sight” ? When 
rays of light proceed from an electrio light throagh 
the ordinary atmosphere of a room rendered perfectly 
dark, millions of particles of dust are seen to be float- 
ing about in the rays. If, however, these rays of 
light be directed through a glass case containing ordi- 
nary atmosphere, whence all these particles have been 
absolately burnt, by passing an electric current 
through a platinum wire stretohed upon points within 


the case, then luminous rays will be observed on either 


side ef the case, bat within it absolute darkness pre- 
vails. In diagram let X be the point whence the rays 
proceed. The rays rr are luminous; the rays within 
the case indicated by dotted lines are absolutely dark, 


whilst the emerging rays r’ v are also luminous. We 
thus have direct experimental proof that in the absence 
of the particles of dust, we should perceive no light, 
unless we look directly towards its source; or in other 
words light is but reflected by these particles. There- 
fore, in Fiddler's“ room, strong light from the candle 
falls upon the day-side of the orange, whilst ou the 
night-side light is not altogether absent, owing to a 
small amount being diffased by reflection from the 
small particles of dust existing in the whole reom. 
For like reasons we are not able to see the rays of the 
sun which are not intercepted by the earth, on account 
of there being no sufficient amount of matter (if any) 
in space to render them laminous. Ou the other hand 
we can see the stars because we look at them in the di- 
rection of their rays of light; and, therefore, even at 
night time, when, without a moon, we are never abso- 
lutely without light, since a small amount is always 
diffused by our atmosphere, both of rays of the sun 
and of the stars.— UNDERGRADUATE. 


(11120.)—A Question of Sight.—" Fiddler” 
will see that light is conveyed in direct rays 
and in retlected rays; but some bodies absorb 
some or all of the rays, aod so reflect none, 
and thus missing direct rays we may miss reflected 
ones. Tyndall states the laminiferous ether filis 
stellar space.“ Bo much closer together are the ether 
atoms than are the atoms of the elements known to 
chemistry that light travels at the rate of 192,500 
miles per second, according to Herschel, while sound 
travels through air at the rate of but about one- 
eightecnth of as many feet only—viz., 11,090ft. per 
second. When “Fiddler” looked at the shadow of 
his suspended orange, did he cut off from himself all 
direct or reflected rays from his source of light? No. 
Now, so excessively minute are the ethereal atoms that 
(though minuter than the tinest needle's point) they 
have not weight enough in their reflected motion tu 
destroy the eye; and it is only in their reflected 
motion we receive their impulso in seeing and in ob- 


| The sun himself will do exactly the right thing, and 


things are required—light and a reflesting sariace or 
medium. If Fiddler thinks a moment he will see 
that the only reflectors in the space which Mr. Bar- 
wick fille with “attenuated hydrogen” are the stars, 
the planets, and our satellite, the latter of which 
is obviously the only Jeoking-glass near encugh for us 
to see ourselves in. We don't see those rage of the sun 
which illaminate the moon until they are reflected from 
the face of Selene; and I imagine that a man midway 
between Sirius and the sun would be in darkness, or 
at least semi-darkness.—SauLt RYMEA. 


[11120.)}—A Question of Sight.—The dark side 
of the orange in Fiddler's supposed case is illamina- 
ted by light from the candle after being reflected from 
the walls of theroom. If it were possible to remove 
the candle and the orange to a place where there is 
nothing external to the orange from which the light 
could be reflected to it, a pigmy inhabitant of the dark 
side would not see the majority of rays from the 
candle any more than we see the majority of the 
rays” of the sun at night. Without entering upon 
the theory of light, I think I am justified in saying 
that rays of light, in order to be appreciable by the 
eye, mast be directed straight to the eve, whether they 
come from aself-laminous object or from an object re- 
flectingthem. We see the objects of a landscape on 
account of the rays of the sun being reflected by each 
object straight to our eyes, the graduated effects be- 
tween bright sunshine and deep shade being de ent 
on the number of reflections undergone by the rays 
between the sun and our eyes. If, therefore, the sun is 
concealed from us, and is so placed that his rays do not 
fall on ‘anything in our field of view to reflect or refract 
them to us, the result is darkness. In looking at s 
distant star on a clear but dark night we no doubt look 
athwart the sun’s rays streaming in all their glory 
through space, but as they fall on nothing to reflect 
them to our eye we see them not. But let the moonor 
a planet rise across the path of these rays and we im- 
mediately become cognisant of light ata spot at which 
a few moments before we could only discern the vast 
vault of heaven. The moon is notas described by 
Demetrius in the Midsummer Night's Dream,” a las- 
tern, with a man, a thornbush, and a dog in it, bat a 
solid body, which in passing through the enn’s rays be- 
comesa means of reflecting, and, therefore, revealing to 
us light which is ever radiating through space, but 
which withoat her intervention is often to us as if it 
were not. Some time ago a slight circumstance 
showed to me how close the brightest sunshine can be 
streaming past the eye without producing any impres- 
sion as such on the retina. I was cittingin an arboar 
with a narrowish entrance opposite to a bank of laurel 
bushes. The sunshine was pouring through the boughs 
ofa tree on my right down to the ground on my left, but 
from where I was sitting the walla of the arbour prc» 
vented my seeing either the tree on my right or the il- 
laminated ground on my left. I was accordingly look- 
ing atright angles acrossthe rays of sanshine without 
there being any objectin their path to reflect them to 
the eye. Conseqnently I perceived no effect of sun- 
shine. All the light apparent to me was what is ordi- 
narily expected from daylight alone. Baton blowing 
a puff of tobacco smoke from my pipe outside the 
arbour, I became suddenly and unexpectedly alive to 
the sunshine lying across the line of sight. On per- 
ceiving this I increased the volame of smoke, and 1 
saw from where I sat, reflected by the particles of 
smoke, a sort of map of the raya of sunlight and of the 
shadows of the boughs through which the sunlight 
came. Onthe smoke clearing away the sunlight and 
the shadows again vanished, and nothing brighter 
than common daylight was visible between where I sat 
and the laurel bushes opposite.—V. B. 
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111123. — Lantern Pinions.— The pitch or dis- | —To 1 gallon of water add 141b. of salt, jib. of sugar, 


tances of the centres of the pins or trussles shonld be 
the same as that of the wheel into which they have to 
@gear.—Tousat Kar. 


(11125.]—Silver Bath.—If tho bath bas evapo- 
rated to about one-third of its former bulk, it must 
lave been very much too weak when last used, or it is 
much too strong now. Nitrate of silver does not 
evaporate. Testing the strength is very simple if 
Charles Lock has the proper instrament for the pur- 
pose; if he has not, he had better get one, aa it only 
costa about three shillings, and is always useful. If 
the bath works well except the clearing of the plate 
with the cyanide, it must be the cyanide which is at 
fault; it is either too weak, or perbaps it has been 
often used and saturated with the iodide of silver, so 
that it will not dissolve more of it. It is possible, how- 
ever, that the yellow coating of iodide of silver is 
readily enough cleared off the plate, but that a dull, 
white coating remains, which the cyanide will not 
remove. If this is the case, either the bath is ont of 
order, or light gets st the pon while developing, or 
going and coming from the camera.—OccasionaL 

HOTO. 


[11125.]—Silver Bath.—The. silver in Charles 
Lock’s bath all remains behind, but the solution has 
increased in strength by the evaporation of the water. 
If he dilutes it down to about the original bulk, neu- 
tralises with carbonate of soda, and puts in the sun 
for à day, then filters and adds a drop or two of dilute 
nitrie acid, it will work well again. (2) Let him try a 
fresh solution of gyanide, perhaps that he has 
been using is either very ol 
until it is saturated with iodide of silver, and has 
no further solvent action ; orit may be that the bath, 
after standing so long, is very impure and fogs, so 
that he cannot tell whether it elears or not. (3) There 
is no simple way of finding the strength.—_Dzpatvs. 


[11126.j}—Turning Perpendicular Sshaft.— 
A steam-engine will tarn a shaft in any'angle of the 360° 
either approximately horizontal or vertical; proper 
requirements being attended to.—TuBaL KAIN, 


111128.) —- Making Swimming Bath —Build 
your brickwork in compo, and line the inside with the 
same {Reman cement), and you will havea waterproof 
tank. Provide a waste and plug to drain. This is the 
way I have built the cisterns in malt kilns, and they 
have always answered well.—M. O. 


(11128.)—Making Swimming Bath.—If the 


bath is to be dug out of clay, I would advise “ Park 
Lane” to coat the bottom and sides with a mixture of 
gas-tar, fine gravel, and sifted ashes, which will render 
it completely waterproof; or, if the sides are to be of 
brickwork, might coat them with Roman cement, 
20 lay the above composition over the bottom,—Scu. 

[11128.]—Making Swimming Bath.—Form 
the sides and bottom of Portland cement concrete 6in. 
thick, and afterwards render in Portland cement and 
sand. This will make a perfectly waterproof bath. 
Arrangements should be made for supplying and carry- 
ing off the water before the concrete is put in.—G. 
DEXNOARLGBE. 


(11129.]—Greek Upsilon.—Seyffarth has investi- 
gated the ancient pronunciation of Greek by comparing 
the proper names in the Septuagint with the same in 
numerous Oriental versions. He shows most con- 
clnosively that the Greek u was like the French u or 
German t (something like the Scotch ui in guid). The 
Romans, finding that their u was not the equivalent, 
transferred the Greek letter to their alphabet and 
called it y, which soon lost its true pronunciation, and 
conid not be distinguished from i. Vice versed, the 


Greeks represented the Latin u by their diphthong on, 


which sounded like oo in fuol.—ARGENT SABLE. 


{11129.]—Greek Upsilon.— The English u gives 
the only sound of the Greek upsilon. ‘ Pneuma" is 
not a good example, as in that word there are two 
letters, eu, in Greek, as well as in our manner of spell- 
ing it in Roman letters. Tupto“ is a good example; 
bot in English words derived from Greek words be- 
ginning with upsilon, the Greek u is turned into y, as 
“hydropatby.” “ hyacinth.” There are no such Greek 
words as “ kyklos” aad “ dryas.” If I wanted to write 
the Greek words in English character that are intended 
to be represented by the above, it would be thus— 
“kuklios” and “drus,” hence dryads; but a “circle” 
i more directly from the Latin circulus.”—A HARROW 

ELLOW. 


1 Vulcanite Cells to 


.— Yoiza” must have a bad sample of marine 
glue; that I am using, which I purchased at a tool-shop 
in London, adheres to glass most tenaciously.— 
DæpaLus. 


011131.) —Fastening Vulcanite Cells to Glass. 
~I have found the cement sold at the Royal 
Polytechnio Institution, in Regent-street, very effective 
in fixing vulcanite cells upon glass slides. It is clean 
to use, dries in twenty-four hours, and holda firmly. 
Sold as Polytechnic cement.—ILEx. 


(11188.) — Curing Bacon.— “An Agricultural 
Labourer” will find the following an excellent method 
of curing bacon or ham :—To every fourteen pounds 
of baeon, or ham, use the ordinary quantity of salt, and 
in addition one ounce and a half each of saltpetre and 
common soda. The soda prevents that hardness in-the 
lean of the bacon which ia so often found, and keeps 
it mellow all through.—G. DENOARLGBE. 


[11133.]—Curing Bacon.—The following recipe 
ís copied from the Londen Journal (February 91, 1857) : 


or has been used AJ. G 


doz. of saltpetre, $0z. of potash. Boil the whole 
together until all the dirt rises to the top, skim off, and 
when cold pour over your meat. One month is sufi- 
cient for it to lay in the pickle. This pickle may be 
used again several times. It is well te boil and skim 
when you think it requires it. To smoke bacon, if you 
have a wide, old-fashioned chimney, and burn wood, 
you may hang it up in the chimney and dry as I do, or 
send it to the bakehouse. It will dry if hung up there. 
—NortTs DEVON. 

(11188.}— Violin.—I have no doubt that J. W. L.,“ 
being well acquainted with the Tonio Sol-fa system,” 
will readily acknowledge its superiority over the old 
notation for singing. Having had some practical ex- 
perience of its adaptability to stringed instruments, 
I can confidently recommend “ J. W. L.” to obtain the 
“ String-Band Book,” edited by Rev. Jao. Corwen, and 
published at the agency, and if he will apply himself 
assiduously to the instractions and exercises it contains, 
he will be astonished at the progress he will have made 
in a short time. For, as he already knows the nota- 
tion, he can devote all his care and attention to learn- 
ing the best styles of bowing and fingering; whereas, 
if he had to learn the clefs, signatures, flats, 
sharps, and other crotechets of the old notation, the 
time left to master the bowing and fingering of the 
instrament would be small indeed. As I am speak- 
ing on stringed instraments, I may perhaps be allowed 
to refer to query 10945, and recommend “R. W. T.” 
to adopt the Tonic Sol-fa system for his violoncello, 
and he will find the same book replete with excellent 
advice and exercises for learning that instrament. 

(11158.]—Violin.—It will be necessary for 
% J. W. L.” to learn the old notation, on account of all 
music for this instrument being written init. He should 
buy an instruction bcok, which would assist him 
materially, but it would require the aid of a master to 
give him the finishing touch.”—J. Kina HARRIS. 


[11189.}—Geometrical Drawing.—The best 
books on descriptive geometry (orthographic and 
isometric) are E. A. Davidson's “ Orthographio and 
Isometrical Projection” and Bradley's ‘‘ Elements of 
Practical Geometry" (Chapman & Hall). For problems 
and exercises seo the Science and Art Examination 
Papers” en the above subject.—Scx. Q.C. 


(11189.] — Geometrical Drawing. — Binns’ 
Orthographie Projection.“ —EXCELSIOR. 


(11141.]—Phrenology.—I should think the best 
way of studying phrenology would be by observation ; at 
least, I have found it so. For instance, select a certain 
class of men who have all a certain clearly defined 
taste for some one subject in particular—as for 
mathematics, say; observe the way in which their fore- 
heads, &c., are formed, and lay down the rule that all 
other men who have their heads formed in the same 
manner have similar tastes. Then set to to find out 
the exceptions to this rule, and ascertain the reason 
for those exceptions, snd so proceed for every other 
form of head that may come under your notice. By 
proceeding thus, you lay down a certain set of rules 
which you can use when occasion requires.—Scu. Q.C. 


(11142.]}—Centre Points.— Use a wrought-iron 
crank of 1g in. or 13in. diameter, with steeled ends 
hardened, and the radius of the cranks tin. to Bin., 
depending upon the size of the lathe and work to be 
done.—TuBaL Kam. 


01148.. —Height of Swiss Mountains.— Mont 
Blanc, 15,723ft.—EXCELSIOR. 


111145. — Bose Trees.—I have found plenty of 
pure water and a syringe as good for rose-trees as 
tobacco water. Cabbage, French, and moss roses re- 
quire all the same treatment; and in order to have 
Une flowers it is necessary to remove them every three 
or four years, a3 they, like potatoes, cast an abundance 
of slime. Pruning is the most important feature in 
their cultivation. Until I nsed my clippers about them 
most liberally I had poor and degenerated flowers. The 
shoots must not be uniformly shortened to within a 
certain distance of the stem; the strong and vigorous 
shoots should be annually shortened to within six 
inches of their base, while the weak and slender may be 
redaced to three or four. Standard roses require still 
more closely praning, and all old wood cut from the 
centre of the head. It is very necessary for standards 
to be supported firmly to strong stakes.—Sanau. 


[11145.}—Rose Trees.— Katrine will find bitter 
aloes very good to syringe the trees with. One penny- 
worth will make three or four gallons. It is very good, 
also, for any flowers. The trees ought to be cut the 
beginning of March, and I advise that they be cut at 
once. Should not plack any of the bads off unless 
they seem pretty thick. Water every other day this 
cool dry weather, and in summer every day, the water 
being put to the roots and not over the tree.— HARR 
W. WEBR. 

[11145.]—Rose Trees.—" Katrine” need not use 
either tobacco or lime-water for her roses. If they 
are well painted with a solution of soft soap. before 
they start, they will not require more than syringing 
with clear water afterwards. Cut them now: dwarfs 
as short as you like; standards should have the heads 
trimmed into shape and weak branches removed; then 
cut back to the fourth bud, if that is suitable—i.c., if 
it points downwards ex outwards. Roses cannot well 
have too much manure; watering depends entirely on 
the season: they did not require much last year. An 
old gardening friend of mine always digs all round his 
rose-trees on purpose to cat off the tap.roots, which 
only assist in forming wood—a method of praning 
quite applicable to fruit trees also. BAU RTNMRA. 


— 


I11148. How to Disinfect a House. —Have 
all the paper stripped off the walls, and have all the 
floors, ceilings, and walls wasked with lime and water. 
Any defect in the drainage should be made good, or it 
may cause a fresh ontbreak.—G. DENOARLGBE. 


(11148.}—How to Disinfect a House —There 
are two methods which are believed to be superior to 
all others. 1. Chlorine gas. 2. Sulphurous acid gas. 
Both of these plans are noticed in the ExolisB Me- 
CHANIO last week, but hardly in a practical manner 
“E. L. G.” directs the use of a mixture of black oxide 
of manganese, salt, and sulphuric acid, which will 
give the chlorine gas, but he directs that one poand of 
the mixed salts and an equal weight of sulphario acid 
be used to each cubic yard of the contents of a house. 
This is absurd, and shows “E. L. G.“ has not written 
from any practical knowledge of the subject. A room 
12ft. square and 9ft. high, would require 481b. salts, 
and as much acid; a house 24ft. x 15ft. and S0ft. high 
would take 400lb. of each—a nice joke to capsize 
400lb. of sulphuric acid by pulling a string outside the 
house. The most practical plan I know is that used 
by the New York officials : it is to place a pan con- 
taining one pound of sulphur in room to be dis- 
infected ; this should stand in a larger pan containing 
sand or earth to avoid risk from fire. Doors and win- 
dows are shut, chimneys stopped with a handfal of 
shavings, the salphur lighted after some strong me- 
thylated spirits of wine been poured over it, and 
the house abandoned for 24 hours. The sulphur does 
not light readily without the above preparation.—A 
BARRISTER. 


111148.J—How to Disinfect a House.—Mix 
well together IIb. of Calvert’s No. 5 carbolic acid with 
5 gallons of water, and sprinkle well over the house. 
Take also the concentrated liquid acid, and vaporise it 
on hot iron plates in the various rooms, keeping the 
windows and doors shut to keep in the vapour for two 
days; then allow a good current of air through the 
place, and after‘having whitewashed with ordinary 
whitewash and carbolic acid, the house may be said to 
be perfectly safe. Infected clothing should be steeped 
in carbolic acid solution (1 to 80). Bedding, &o., should 
be placed in a disinfecting oven and exposed tea tem- 
peratare of 220° Fahr., and a large flat jar, of equal parts 
of oarbolic acid and water, should be placed in the 
oven with the beds. Under the influence of the aqueous 
vapour and heat, the carbolic acid is volatilised, and 
the vapour is absorbed by che goods. I have seen 
zymotic diseases return when a chloride of lime disin- 
fection was relied on, but never with carbolic acid, if 
enough was used.—GEORGE E. Davis. 


(11149.) Examination Question.—I agree with 
the querist that such a question should not have been 
ut, unless opportanity of reference was afforded, or 
it was put to a very advanced chemical class, and one 
which had been specially studying subjects of this order. 
I could not answer it offhand, or without reference to 
tables and authorities, as it relates to subjects I have 
never had occasion to deal with, and, therefore, cannot 
charge my memory with the requisite figures; and 
veing away irom home I leave the reply to others.— 
IGMA. 


[11150.]—Scaring Foxes.—I am sorry to inform 
A. B. C.“ that the above subject is not my forte. It 
70 my difficulty I should try a few shot.—GEORGE 

. Davis. 


111155.) —Amalgamated Zino.—I always do 
this in Bansen’s battery by putting some mercury at 
the bottom of the zinc cell, filling the cell a little 
fuller than I intend to keep it while working. The 
mercury then covers the zine as high as it is wet with 
the diluted salphurio acid. After a short time I lower 
the acid to the proper height. This effectually amal- 
gamates the zinc.— W. BROWNE. 


(11155.)—Amalgamated Zino.—I am surprised 
at ‘‘ Yakow’s failure, as I have always tried the plan 
he speaks of and have found it to succeed. Perhapa 
the dilute acid in which he dipped the plates or 
cylinders previous to rubbing on the mercury was not 
strong enough.—Scu, Q. C. 


(11162.]—Aerated Drinks.—Seltzer water should 
be a correct imitation of the celebrated German 
spring. The following is a recipe which I 
have not tried, but give it as I have it written. 
Mariate of lime and muriate of magnesia, of each 
32grs.; dissolve these in a small quantity of water 
and add it to a similar solution of 64grs. of bi-car- 
bonate of soda, and 160grs. muriate of soda, and 
16grs. phosphate of soda, and add a solution of łgr. 
sulphate of iron ; pat the above together, filter care- 
fully, and add toa gallon of water, then charge with 
carbonic acid gas te a pressure of 120]lb. Potass 
water :—Dissolve a quantity of bi-carbonate of potass 
in your water, then charge your water with gas. 
About ldr. carbonate of potass to 1 gallon of water. 
Lithia: Use the carbonate of lithia. Carrara :— 
Put a quantity of Carrara marble in a eracible, and 
when calcined add to your water and charge up to 
160lb. or 180lb. of pressure—about Mgrs. to each 
bottle. For magnesia use carbonate of magnesia.— 
Sopa- WArER. 

(11162.)—Aerated Driaks — L. W. D.“ will fug 
the following a good recipe for seltzer water :-—Carbo- 
nate of soda, 10dr. ; carbonate of magnesis, 6dr. ; sul- 
phate of potash, dr.; common salt, 13dr. ; chlorase of 

otash, ddr. Of course the gas will have to be forced 
Into it as in soda-water. This quantity is sufficient for 
two gross of the water.—J. Kine HARRIS. 


(11162.] -Currency.—Here ia an account of the 
nen German coinege:—The Borten Zeitung of Berlin 
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ives details of a bill, to be introduced into the German 
arliament during the present session, for the regula- 
tion of the coinage of the empire, a measure the neces- 
sity of which is obvious to any one who bas ever been 
perplexed with the multifarious cnrrencies of the many 
German States. According to this sketch, the new bill 
establishes the mark of 100 pennies ab the unit of 
account, and the following will be the small coins :—1. 
A tenpenpy piece, 1,035 of which will contain a pound 
of fine silver, and 227:7 of which will weigh a pound. 
2. A fivepenny piece, with half the value in silver and 
half in copper. 3. A twopenny piece in copper. 4. A one- 
penny piece in copper. Higher silver coins: 5. A quarter- 
mark piece, value twenty-five pennies. 6. A half-mark 
piece, value fifty pennies. 7. A mark piece. 8. A three- 
mark piece, corresponding to the present thaler, As 
the gold money established by the last bill was to 
consist of twenty and ten mark pieces, the whole new 
coinage system, if this bill is carried out, will consist of 
ten coins—the gold pieces corresponding to the English 
sovereign and half-sovereign, but worth respectively 
fivepence apd twopence agra cd less; the higher 
silver coins (quarter-mark, balf-mark, mark, and three- 
k) corresponding to tho threepenny piece, sixpenoe, 
shilling, and what would be a three shilling piece, if 
there were such a ooin, but all of fractionally less 
value, corresponding to the less value of the gold coins; 
and the smaller silver and copper pieces (ten, five, two, 
and one pennies) corresponding to the penny and half. 
y, and what would be the fifth and tenth of the 
ish penny, but all of fractionally greater valne— 
the German tenpenny piece being the 200th part of 
19s. 7d., whereas the caid penny is only the 240th part 
of 20s. I presume if this is adopted in Germany, 
Austria will follow suit.— AUT. Ryxra. 


[(11164.] Making Gunpowder.—Gunpowder is a 
compound of saltpetre, sulphur, and 
depends more upon 
of the ingredients than their absolnte purity. 
following are the proportions used 
French, United States, Russian, and Chinese Govern- 
ments:—The Royal Mills, Waltham Abbey: Nitre, 
75lb.; charcoal, 151b. ; falhar, 10lb. French 
National Establishment: Nitre, 75lb.; charcoal, 
1ł9-51b. ; sulphur, 12°5ib. The United States: Nitre, 
' T6Ib.; charcoal, 12lb.; sulphur, 181b. Russian powder: 
Nitre, 78°781b.; charcoal, 18:591b.; sulphur, 12°68lb. 
Chinese wder: Nitro, 75°Olb.; chareoal, 14-4lb.; 
sulphur, 991b. The charcoal (whieh is 
„ birch, alder, or dogwood) is examined, and 
brands and imperfectly burnt coal are removed; it is 
tna ponder 4 5 
powder, an ough a g sieve of 
fine brass wire. It is necessary to reduce the charcoal 
to as finea poraa as the nitre and sulphur in order to 
effect an in 


(pre- 


air (this precaution is necessary to prevent any 
accident by explosion during the manufacture of the 
powder). Having been cleansed, they are broken up 
with a boxwood mallet, placed in the saltpetre mill. 
and ground small enongh to pass through a fine 
wire sieve, which is worked in a covered 
hopper, and received in a tub paon under 
the hopper, and so connected with it by a 
cushion that by the weight of the former it 
presses closely upon the tub and prevents the finer 
pareen of saltpetre flying off. mode of operat- 
g is necessary, because the velocity of the bolting 
machine would otherwise occasion the saltpetre to 
form itself into lumps, which would clog the 
wires of the sieve, and prevent the separation 
of the powder from that which is imperfectly 
3 5 1 park 50 
as above, are in bins, 

and when the charges are to be got in readi- 
ness for the powder-mill, a quantity of each ingre- 
dient for the surface of one bed-atone at a time is 
to be weighed ont according to the proportions re- 
quired. The three ingredients are put into a charge 
tab, in the following manner, so as to make the 
most intimate mixture possible :—(1) A layer of char- 
coal, then alayer of sulphur; a second layer of charcoal, 
and a layer of saltpetre. Great care must be taken 
that these layers bear exactly the same proportion 
to each other as did the three quantities when 
weighed off. The charge is then put in the 
tab and a cover put on; to which is affixed a 
wooden instrament with eight prongs for stirring the 
charge, 80 constructed asto be worked by a handle out- 
side. After the charge is theroughly incorporated it 
is taken out and passed through a fine brass wire sieve 
into another tub placed under the bottom of a covered 
hopper (similar to the one used for the nitre). The 
charges having been prepared at the mixing house aro 
cer a in the charge magazines. When wanted the 
mill-man takes out a charge and places it on the bed 
stone as equally as possible. The dust which may fly 
off from the charge in loading the mill is carefully 
swept down from the stones, wheels, and curb, as 
soon as possible ; for if left till the charge is nearly 
wrought, and then swept in, it would make the powder 
foul. After two or three revolutions of the stones to 
level the charge, it is sprinkled with pure cold water 
froma copper watering pot, the exact quantity must 
depend upon the experience of the mill-man and the 
wetor dry state of the stones. The charge is ground 
from three to five hours and then taken back to the 
charge magazine. The next day the charge is carried to 


the bydraulie press and carefully laid so as to form a | 
mass as cqually dense as possible, and it remains 
under pressure as long as the state of atmosphere re- 
quires. The quantity mostly pressed at one time is 
about 400lb. The mass having stood long enough, it 
is taken ont and broken with a large wooden maul, the 
pieces being carried to the breaking trough,and farther 
broken by wooden mallets to pieces about the size of 
peas ; 7lb. weight of this is put into the corning sieve; 
33 sieves being contained in the corning engine. When 
the curning man observes that the dust from the 
pieces of composition has passed through the corning 
sieve, he puts in a piece of lignum vitæ, called a roller, 
circular, with ends convex, which granulates the press 
cake, and makes it pass through the holes of the 
sieve into another sieve called a hair duster, which 
allows the dustto separate from the grains by passing 
into a trough for its reception. The grained powder is 
now put into a reel lined with canvass, of such a tex- 
ture as to allow the fine grain and dust to pass through 
it, while the large and small grains remain in it, and are 
glazed by friction. The time required for this process 
is from 80 to 85 minutes. Gunpowder thus glazed is 
found to keep longer and travel better than when not 
glazed. The different sorts of powder are then dried 
in @ stove specially constructed. After drying it is 
removed from the stove and passed through a screen, 
composed of two inclined planes, covered with fine brass 
wire sieves, This operation is necessary to cool the 
powder and remove any dust formed in the drying. 
From the screens it is removed into wooden barrels which 
generally contain about 90lb., but which would hold 
100lb., room being left for the powder to move about 
when the barrels are rolled. The barrels are then re- 
moved to the magazine—a sample being previously 
taken from each barrel for proof.— WILLIIX H. Hey. 


(11164.]—Making Gunpowder.—In practice 
the manufacture of 100lb. of gunpowder takes 77})b. 
of nitre or saltpetre, 10zlb. of sulphur, and 16lb. 
charcoal; in all 104Ib., the 4Ib. being allowed for 
waste. After the several ingredients have been ground 
to an e e powder, they are well incorporated 
and worked into a stiff paste. The particles are then 
separated by mechanical means into small pieces, 
these again are granulated by being passed through 
bair sieves. After being preesed and glazed in order 
to impart to it the ty of resisting moisture, the 
powder is last of all dried thoroughly in what is called 
a gloom-stove at a temperature of from 140° to 150° 
Fahrenheit.—ExckLsion. 


(11165.]—Radius of Surface of Object-Glass, 
—The curves of object-glasses for astro-telescopes re- 
uire to be calculated very correctly, according to the 
rsive and refractive powers which the formula is 
calculated or based on. The curves given by Mr. W. 
H. Cash are altogether wrong for a good object-giass. 
The refractive power of plate, specific gravity 240, is 
1:508, and flint, specific gravity 8:230, is 1652, and the 
i ive power of flint is 00'462, and plate 00'290 ; 
if W. H. Cash would make his flint-glass in the 
p on of 1 to 2, and crown or plate, specific 
gravity 24°7, to the proportion of 8 to 5, and calculate 
the radius of the flints and plate so as their ratios will 
be as 1'660, he will have an object-glass that will be 
correct. And when the plates and flints are of the 
kind stated above, the focus will be to the radius of 
the flint lens as 1 to 2, or supposing the radius of the 
flint lens to be, say 24:00, then the focus will come 
out 48in., with the ratio of radii at 1°660, These pro- 
portions I know to be correct, by the formula I have 
used, and spores over and over again; though I have 
not used them myself for a long time, I know they are 
good, and may be useful to many. W. H. Cash might 
well say he was on the blue rays: with a power of 100 
he would have found himself in the midst of it. My 
advice to him will be to alter the form of his object- 
glass to these proportions, for his object-glass is now 
what is called over-corrected, and when he has cor- 
rected it for chromatic aberration he will find it is not 
corrected for spherical aberration.—W. OLDFIELD. 


(11165.]—Radius of Surface of Object-Glass. 
—As Mr. Cash has given me the refractive indices and 
dispersive ratio of hia glass, I can answer his query. 
Let us take his radii, and let us sea what focal length 
they will produce. Now, we have for the crown glass 
23:422 x 93-786 
46:893 + 23°422 
convex, and Raw = 28°85, the refracted focus of the 


10°58 
17591 x 28:422 
crown. In the same vj. 
* 87:955 — 28:422 


the geometrical focus of the flint, 712 70 = 50, the 

28°85 x 50 i 
à 5 65in., the 
refracted focus of the compound object-glass; and, as 
Mr. Cash says that his compound focal length is 
68-85in., my calculation and his results are very nearly 
the same, allowing probably for slight errors in work- 
manship, and I do not think that my severe critic, 
Mr. Vivian, can work this out more simply than I have 
done. And now we can see why Mr. Cash's object- 
glass has a shorter focal length than he intended. 
The reason is that he has worked his glasses to a 
higher dispersive power than what he gives me, for 


28°35 56.7. Co 3 ; 
= „ nsequently, if his dispersive power is 


correct, his flint lens has too long a focal length, which 
accounts for his focal length coming ont too short. Now 
let us take the refracted focal length of the convex, 
28°85, and we have 23°65: &: : 686: 1000, and the 
refracted focal length of the flint must be 44‘57in., and 


— 


= 80in., the geometrical focus of the 


æ 68:86, 


refracted focus of concave an 


44:57 x 28°35 


then we have 16-17 70'Bin., exactly what his 


object-glases ought to be, instead of 68 35in., or 65in. 
Now let us apply the proper correction to the flint lons, 
and we bave—taking 23:422 as the interior curve 
44°57 x 12°76 = 56:871, the geometrical focus of the 
46844 r 

7 — 23.422 56 871, and conse 
quently tho back curve of the flint lens, instead of being 
87·955in., ought to be 105in., and then the com pound 
focal length of the object-glass will be 70in. very 
nearly, exactly as it ought to be, according to 
Mr. Cash's refractive indices and dispersive ratio, and 
he will observe that this correction of the flint lens 
makes the carves far more nearly approaching to Sir J. 
Herschel’s formulm than his own do. As regards eye- 
pieces, I strongly advise him to go to the expense of 
3 them, as they are now very reasonable. I 

a ve procured mine from Browning of the Minories, 
and very good they are.—ORION. 


[11166.] — Area of Segment of Circular 
Ring.—Observing the discrepancy of V. B.'s” 
solation with mine, I searched for the cause, and found, 
what I had perceived at first. that the given data are 
incompatible: since, when the centre angle is 60°, 70 
is the side of the inscribed hexagon, and 50 mast be 
ite apothegm ; now, the apothegm side x 0 886, which 
is not equal to 50, as is given fer the side of the inner 
hexagon or radius of the smaller circle: hence problem 
not possible with those data.—BERNARDIN. 


(11166.] — Area of Segment of Circular 
Ring.—I see I made an error (p. 675) in saying the 
segment is one-third of a complete ring—I should have 
said one-sixth. * E. L. G.” has dismissed the question 
as an incomplete one, and I was very near doing so at 
first. ‘‘ Bernardin” has misunderstood it somehow, 
for the number that he has put down as 85° should te 
9,600, which is the square of 9797. V. B.'s" sola 
tion is correst.—J. K. P. 


(11168.)— Wood Rods." Joiner” will find a bead 
plane very useful to make wooden rods, the “ fron” is 
somewhatas per sketch, but of course the number and 

size of the “teeth” mastbe in accordance 
, with his desire and his strength. His 
timber should be of the diameter of his 
rods in thicknese, and the plane should 
have stops screwed on to the sides to 
prevent it going more than balf 
through it; when, by working ou both 
sides of his stuff, he will be able to turn 
them out wholesale, and a bit of glass paper will 
finish them off. I have used this of tool to make 
bird-oage rods for blackbird cages with success, but 
do not recommend that the plane should be 
made for more than three rods at once.— 
C. N. ABBOTT. 


[11168..—Wood Rods.—I should make them witb 
a five-sixteenth bead plane; stick one side; turn the 
wood and stick the eee 
bead. When I was in the building line the carpen- 
ters made them so.—M. O. 


(11168.}— Wood Bods.—Plane up a piece of 
hard wood to the exact thickness, Pet it in 
the vice with another piece to back it, and cnt abead 
on the upper edge with the beading plane held hori- 
zontally; then reverse the board and cut a bead on 
the other side, till the rod comes off. A alight 
feather is sometimes left which can be planed off, 
and the rods may be papered“ in the lathe.—ABGENT 
SABLE. 


[11171.].—Equations for the Formation of 
Hydric Sulphate.— W. N. Oswad perhaps knows 
that the heat of the salphur kilns is employed to heat 
the pots which contain tho nitrate of soda and sulphuric 
acid, consequently we have temperatures. and, 
I think, varying results. All the text- books aro right, 
and they areall wrong, for they do not mention any 
variation in the process. If the heat is too low, nitric 
acid is simply distilled, and 1 washed down the fines 
into the acid. If the heat is too high, and in the presevce 
of sulphur dioxide, the nitrogen trioxide and tetroxide 
are reduced to simple nitrogen. If the happy medium 
is obtained it is a question whether the trioxide or 
tetroxide of nitrogen is obtained. I believe the former, 
for when reducing substances are heated with nitric 
acid, nitrogen trioxide is the result, and a conclusive 
proof of this lies in the fact that, when the nitrous fames 
are absorbed in the column at the end of the cham- 
bers, no other nitrogen compound but the trioxide 
and alittle nitric acid is found in the issuing acid, 
therefore the reaction would probably be —NzOs + S0, 
= SOs + N20,, thon 2N202 + O, = 2N Os, the SOs be 
coming H; SO. by the action of the steam. The cham- 
ber cyrstale, for which so many formule have been 
devised, have been supposed by some to play an im · 
portant part in the manufacture of sulphuric acid 
bat this is thought by some to be erroneous, and the 
practical result is thought better if these crystals are 
never allowed to form.—GEorRGE E. Davis. 


(11172.]}—Punching and Shearing Machine. 
— F. T. S. S. D.“ will not be able to punch Jin. hole 
in Zin. plate; practically the size of the hole to be 
punched must not be less than the thickness of the plate. 
But you can easily punch a jin. hole in jin. plate, 
the machine being sufficiently strong for the purpose. 
—TUBAL-KAIN. 


(11176.)}—White Hard.—This was an omission 
of mine or the compositor's: it shoald have bees 
pasted on and varnished with white hard. The only 


objection to paste is the swelling the venver, thin glue ìi 
better, if you put a little treacle in it to keep it a re 


concave lens. Then 


longer. If R. C.K” is in the country I will send 
him some veneer if he requires it, and advertises his 
address.—M. O. 


(11179.]—Covered Wire. — Copper carefully 
selected and tested for conductivity should be used; 
but many makers know nothing or care nothing about 
such a theoretical“ detail; as practical men they 
want to make money. The number of the wire, of 
course, varies from 10 to 40, according to the purpose 
it is required for, and the colour of silk is usually 
green, but for very delicate instruments white is best, 
as the dyes often contain iron which produces some 
very slight distarbance.—Siama. 


(11181.]—Centre-Making.—"Don Pedro” had 
better square the half width, and the rise or height. 
Add these squares together, and divide by double the 
height, thus: 

The height 20in. squared 
The half width 84in. squared = 1156 


Divide by double weight = 40) 1556 


88-9 
The radias will be 38in. 9-tenths exactly.—E. L. G. 


[11181.]—Centre-Making. — First divide the 
square of half the span by the rise of the arch. 
Becondly, add the rise of the arch to the first-named 


400 


quotient, when one-half of the.snm so found will give | add 


the radius required.—S. J. 


(111841.]—Shortness of Breath.—John Smith 
had better be careful how he gets out of breath.” 
So far from his heart not supplying suffeient blood it 
supplies him with too much —i. e., sends more to the 
langs than thoy can take, and the best thing hecan do 
is take tho advice of a medical man. Dr. Haughton at- 
tributes the death of Master M‘Grath to the fact that 
the lungs were diseased and were incapable of preserving 
that balance between the respiration and the circulation 
which is the true measure of health. It is quite a 
mistake, he points ont, to suppose that an hypertrophied 
heart is necessarily a sign of disense, for given a cor- 
responding development of lung, a large heart is a 
positive benefit; the heart of Eclipse is said to have 
weighed 14lb. But with a large heart and even slight 
tang disease, congestion of the venous system is apt 
to occur. Pedestrians and athletes are often afflicted 
with tubercle. I don't mean that J. Smith is in a 
consumption,” but he had better take advice if he 
persists in getting out of breath.“ SAUI. RYMEA. 


r11186.]—Length of Sidereal Day.—I am sorry 
that by a mistake, either of mine or the printer’s, the 
length of the sidereal day was stated to be 3m. 55'11s. 
instead of 3m. 55 01s. less than that of the mean solar 
day, being the difference botween 23h. 56m. 4098. of 
mean solar time and 24h, I shall be glad to learn the 
easiest mode of setting a clock after it is rated, when 
neither the true time or the meridian i: accurately 
determined without instruments of precision. Is there 
a better mode than by observing from what point south 
of the edge of a board fixed vertically the pole star is 
just visible when on the meridian ? As this time may 
be known very nearly, the meridian may be thus 
known withont sensible error. A point precisely oppo- 
site to the ncrth of the vertical board will, of course, be 
due north, and from that point the exact instant of 
southing of a star may be observed as it passes the 
vertical cdge.— PHILO. 


(11186.]—-Length of Sidereal Day.—According 
to the Nautical Almanac for 1872 neither Philo” 
nor T. H. M.“ is right as to the exact length of a 
sidereal day. Twenty-four hours of mean time are 
equivalent to 24h. 8m. 5655548. of sidereal time, con- 
sequently a clock to go correctly should apparently 
lose 3m. 56°55548. between each return of a fixed star 
to the meridian.—T. M. 


(11187.1—Cryolite.—Can supply eryolite. Is quan- 
tity ultimately required? Let Associate” advertise 
his address.—R. S. WARLEY. 


(11188.} — Arithmetio.—£19 19s. U. x 
219 198. 113d. Let “J. Lewis” multiply £20 by £20, 
and subtract 20 farthings.—J. KING HARRIS. 


11188.}—Arithmetic.—I am sorry "E. L. G.” 
can only give a Yankee’s answer to my question 
namely, another question; but since this is the only 
reply, I suppose that there is no way to work ont the 
sum in the way I require. As, however, in the second 
part of E. L. G.'s” answer he seems to infer that it 
cannot be worked by any method, I have inclosed for 
his and the other readers’ benefit O’Gorman’s method, 
which, however, is more to show that such a sum can 
be worked ont than for any practical purposes, as the 
decimal method—viz., reducing the shillings and pence 

to decimal parts of a pound is by far the simplest and 
easiest.—Rule: Pounds x pounds, produce pounds; 
pounds x shillings, produce shillings; pounds x 
pence, produce pence. Shillings x shillings: every 
20 is a shilling, every 5 is threepence, each 1 is 2 
farthings and four-tenths. Shillings x penoe: every 
5 is a farthing, every 1 is two-tenths of a farthing 
Pence x pence: every 60 is a farthing, every 6 is 
one-tenth farthing.—J. LEWIS. 


11188.) -Arithmetic.— Multiply by £20 and sub- 
tract the 19, 200th (one farthing the difference be- 
tween £19 198. 114d. and £20 being the 19,200th part 
of £20) part of the product; the difference will be the 
answer required.— G. DENOARLGBE. 


111193.) Pumps of Portable Engine.—The 
Pressure, in the caso of the tw6-yalve pump, being 
alternately above and below the centre of effort of the 
valve, it will obviously bo unable to overcome the 


barometric resistance to initial suction. When three 
valves are used one surface is always ata maximum, 
and the pumps will start, as your correspondent sng- 
gests, of their own accord. I had an unpleasant 
instance of this on one ocoasion : having left the pump 
and hose near a pond on my grounds one evening, & 
mischievous boy inserted it, and in the morning the 
pond was dry.—MENDEX. 


011194.. —Restoring Worn Black Oloth.—I 
should advise the use of a strongish solution of seqni- 
carbonate of ammonia to sponge the cloth.—W. F. 
TRINDER. 


(11224.]—Books on Ceylon.—The Catalogue 
of the Indigenous and Exotic Plants of Ceylon,” by Alex. 
Moon, Colombo, 1824, might, I think, among many 
others, be usefal to the querist; it gives the vulgar 
names with their scientific translations. —BERNARDIN. 


[11285.] — Eels in Paste.—'' Microscope” must not 
buy his paste at the shops but make it himself, from 
flour and water only. It should be made thick, and 
of course boiled; when cold it should be well stirred 
with a wooden spoon, this should be done daily to pre- 
vent the growth of mould. In warm weather a few 
days will generally produce a plentiful supply ; in cold 
weather a longer time is necessary. To exhibit the 
animalcala in the microscope, a little of the paste 
should be put in some water on a glass slip. They will 
keep for years if a little fresh paste is occasionally 
ed.—J. KING HARRIS. 


[11239.)—Photography.—I cannot see the possi- 
bility of giving Caswallon-ap-Davies sufficient in- 
formation fer him to set up as a photographer (he 
being ignorant of the art) in the small space which it 
would be necessary to devote to him in this journal. I 
am afraid he wiil find photography not such a simple 
thing as he, perhaps, imagines. At all events, he had 
better acquire a knowledgo of it before he thinks of 
setting up in business in that line. He can obtain 
works on the subject and all information where he 
purchases his apparatns.—J. KING HARRIS. 


11240. Electromotive Force.—The force of 
the Leclanche is so very variable that it is quito possible 
100 cells after use may only equal 70 that of a standard 
cell in good order. But if cach cell be tested separately 
and then in series the result of the last should be the 
sum of all the cells alone. If not it is most probable 
that the resistance measures are erroneous. I con- 
sider Poggendorf's method a troublesome one, for 
which reason I did not give it among those I selected 
as the best. Has O.“ got his other resistances, the 
galvanometer, &c., correct.— SiOMA. 


(11243. —Deaf and Blind.—At the Deaf and 
Damb Institute of the late Canon Carton, at Bruges, 
Belgium, a deaf and blind girl has been educated. I 
think the queriat applying there, by letter or otherwise, 
might receive every information desired.—Y. Y. 


(11245.]—Felspar.—The analyses differed because 
the felspar was of different kinds. Felspars are anhy- 
drous double silicates, consisting of a silicate of ala- 
mina, combined with a silicate of a protoxide of either 
potash, soda, lithia, or lime. These oxides being 
capable of mutually replacing each other, it commonly 
happens that two or more of them co-exist in the same 
species. Felspars are generally classified into five 
groups. Potash felspar, soda felspar, soda-lime felspar, 
lime felspar, and lithia felspar. Orthoclase or common 
felspar belongs to the first group, and is the most 
common. An analysis of one variety is given in Ure’s 
Dictionary as silica, 65:72 ; alumina, 18°57; potash, 
14:02; sods, 1°25; lime, 0°34; magnesia, 0°10—Kappa. 


(11249.}—Concrete Walls and Buildings.— 
Has “ W. W.“ read “Kho Bux's letters, p. 407, Vol. 
XIII.? See also pp. 445 and 456, same volume. If in 
London, W. W.“ should inspect a concrete warehouse 
erected seme three or four years since in Great Gaild- 
ford-street, Southwark, for a Mr. H. Goodwin. See 
also a capital series of articles describing the different 
systems of building in concrete on pp. 461, 548, 664, 
and 579, Vol. XV., of the Building News. I visited 
the building referred to in Great Guildford-street at 
different stages of its progress, and I think the owner 
had good reason to be satisfied with it as regards cost 
of construction and stability. It was built with Tall’s 
apparatus.—Kappa. 


[11251.]—Iron Stains in Oak.—A solution of 
oxalic acid will completely remove the stains, but care 
should be taken to thoroughly remove all traces of the 
acid by copious washing with water immediately the 
stains have disappeared, or it might damage the oak.— 
KYNCKER. 


[11258.J—Rollers of Wringing Machine.— 
I have seen a wringing machine with lignum vite 
rollers that have been in wear for years, and are now 
equal to new.— WIlLIAX H. Hry. 


[11262.}—Eléctricity from Steam Boiler.— 
Vide, in works of Natural Philosophy, the description 
of Armstrong's hydro-electric machine.—Y. Y. 


[11271.] Naval Architecture.—Water-lines or 
lines of flotation : These are horizontal lines supposed to 
be described by the surface of the water on the bottom 
of a ship, and which are exhibited at certain depths 
upon the sheer draught. Of these, the most particular 
are the light water-line and the load water-live, the 
former showing the depression of the ship’s body in the 
water when light or unladen, and the latter the depres- 
sion when loaded. Water-ways : The edge of the deck 
next the timbers, which is wrought thicker than the 
rest of the deck, and so hollowed to the thickness of the 
deck as to form a gutter or channel for the water to 
run through the scuppers. Dead water: The eddy 
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which the ship draws after her at her seat or line of 
flotation in the water, particularly close aft. To this 
great attention should be paid in the construction of 
the vessel, especially those with square tucks, for such 
being carried too low in the water will be attended 
with great eddies and much dead water. Vessels with 
a round buttock have but little or no dead water, 
because by the arching of those vessels the water more 
easily recovers its state of rest. Balkheads: The 
various partitions which seperate one part of a ship 
from another. Those in the hold are mostly built with 
rabbeted or ciphered plank. Run: The narrowing of 
the ship abaft, as for the floor towards the sternpost, 
where it becomes no broader than the sternpost itself. 
The term is also used to signify the running or draw- 
ing of a line on the ship or mould loft floor, as to 
run the wale-line, the deck-line, &4c.—W. H. Hey. 


(11273.}—Oement for Water.—Line with (fin. 
thick) neat Portland coment—that is, without the ad- 
mixture of sand. Let the cement be exposed to the 
air in a dry place for a week before used, to avoid 
shrinkage while setting, and to increase the strength 
of the cement; use a moderate amount of water with 
it when mixing, and lay it on quickly, having pre- 
viously well saturated the stone with water. Do not 
be sparing of labour in well trowelling the material till 
it is set moderately hard. The tank can be filled with 
water in about forty-eight hours after.—T. F. 

[11273.)—Cement for Water.—Let Geethe 
take his stone cistern to pieces, and use some fresh 
„ Roman cement” (to be obtained at any builder’s 
yard), sorewing the cistern together again before it is 
set.—J. KING HARRIS. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries whick remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. i 


Since our last G. D.” has answered 10479; K. K.,“ 
10501; Busy Bee,” 10510; Organist,” 10512; E. L. G.,“ 
10565, 10660; “ West Cornwall,” 10617; Philo,“ 10696. 


10708 
10710 


10711 
10712 
10717 
10739 
10752 
10759 
10765 
10772 
10773 
10776 
10780 
10793 
10805 
10808 
10810 


Vox Humana, p. 545 

Drying Stoves for Cores, and Loam Moulds for 
Iron Caatings, 

Magnesium Lamp, 545 

Duet Flageolet, 545 

Writing Ink, 545 

Centre Drill Chuck, p. 546 

Paris Diamonds, 546 

Transparent Photographs, 546 

Trombone Reeds. 546 

Ereeding Small Birds, 546 

Fern Case, 546 

Gilding on Glass, 546 

Modelling in Plaster, 546 

Paper, 546 

Tin Plate Measurements, p. 647 

Bevel Gear Wheels, 547 

Shafting, 547 

Boiler Construction, 547 

Small Boiler for Steam Engine, 547 

Spring Biscuit Outters, 547 

Pigeons, 547 

To Clean Fara, 547 

Scouring Paisley Shawls, 547 

Model Screw Steamer, 547 

Bleaching Powder, 647 

Permanent Polish, 547 

Ozone, 547 


Cleaning Old Engravings.— Instead of carbonate 
of soda, use the bicarbonate, in slight excess, for de- 
composing chloride of lime. The reaction is very 
violent, and Javelle water is easily separated from the 
precipitate produced. Old engravings, woodcuts, and 
all kinds of printed matter that have turned yellow, are 
completely restored by being immersed in it for only 
one minute, without the least injury tothe paper, if the 
precaution is taken to thoroughly wash the article in 
water containing a little hyposulphite of soda. Undyed 
linen and cotton goods of all kinds, however soiled or 
dirty, are rendered snowy white in a very short time by 
merely placing them in the liquid mentioned. For the 
preparation of Javelle water, take four pounds of 
bicarbonate of soda, one pound of chloride of lime, put 
the soda into a kettle over the fire, add one gallon of 
boiling water, let it boil from ten to fifteen minutes, 
then stir in the chloride of lime, avoiding lumps. 
When cold, the liquid can be kept in a jug ready 
for use. 

Velocity of Rays of Light.—A prize of 1,000 
dollars has been offered by Mr. Uriah A. Boyden, 
of Boston, Massachussetts, to “any resident of North 
America who shall determine, by experiment, whether 
all rays of light, and other physical rays, are or are not 
transmitted with tho same velocity.” Any resident of 
Mexico, the West Indian Islands, or of what is more 
generally known as North America, may compete. 
Competitors must forward their memoirs, which must 
describe every detail and particular of the apparatus 
employed, and of the method of experimenting, to the 
Secretary of the Franklin Institute, Philadelphia, be- 
fore January 1. 1873. Three judges will be appointed, 
aclected from citizens of the United States of known 
scientific ability, who will examine and report as to 
which (if any) of the memoirs is of sutficient impor- 
tance to receive the premium. The memoirs sent in 
are to become the property of the Franklin Institute, 
with whom the moncy is deposited. 
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QUERIES. 


— 


11274.J— Cement for Stourbridge Clay Fire 
Backs.—I have in my house two of Pleroe's patent 
flregrates with air chambers behind, for warming fresh 
air and admission into the room (Great Exhibition, 
1851), The front of the chamber is the back of the fire- 
grate, formed in four pieces. Two of these (smaller) 
pieces describing a curve are at the back of the grate, 
and the two larger ones rest on tho smaller ones. The 
fire by time has burnt away the smaller pieces at point 
of junction with each other, and so the smoke gets into 
the air chamber. Will iron cement or any other prove 
a good stopping and stand the fire? Tho Stourbridge 
clay formed into a cement crumbles away under the 
action of the flre.— R. J. 


- 11275.|—Darkening Walnut.— Would any sub- 

scriber tell me how to darken solid walnut, not veneer :? 
I want to darken it in the raw state from the bench. It 
mas leave the wood clear, but darker than before.— 
8. PAINE. 


(11276.)—Extracting Glass Stopper.—OCan any 
brother reader inform me if a stopper that has the head 
broken off can be got out of an empty scent bottle —A.H. 


(11377.|—Soap Boiling.—Of what ingredients is 
soap made? In what 977 85 are they mixed, and 
how long are they to boil? Of what are the moulds 
made for moulding the bars ?—BELL. 


(11278.]—- Steam.—Will some of the correspondents 
of “ ours’ be good enough to inform me what quantity 
of steam per minute will pass through straight cast-iron 
steam pipes, of the following dimensions :—1. lin. dia- 
meter and 10ft. long; 2. 2in. diameter and 20ft. long; 8. 
gin. diameter and 60ft. long; the pressure of the steam 
at the boiler being 80lb., 40lb., 50lb., and 100lb. per 
square inch ?—VULCAN. 


(11279.}—Fire-Damp.—A friend of mine, whilst 
searching for dead bodies in the working places of a 
colliery after an explosion, observed a great many drops 
of a liquid substance upon the floor of the mine, and 
along the roof indications similar to those left by the 
burning of oil on the ground in a zig-zag line. Is it 
possible that the drops could be the product of an ex- 
plosion of fire-damp, or of a mixture of flre-damp aud 
salphuretted hydrogen ?—VULCAN. 


m1200 —Light for the Middle of a Room.— 
Will any of your correspondents kindly inform me if 
there are any means of throwing light into the middle of 
a room, 20 yards wide and 100 yards long, which is 
lighted on both sides by windows, sa that the middle of 
the room may have nearly as much light as the sides ?— 
ONE IN THE DARK 


11281.) Value of One Second on the Sun’s 
Disc.—Will one of your.readers inform me of the value 
of one second of arc on the sun’s disc? Chambers in 
his Astronomy,“ says: “ The lineal value of one second 
of arc at the mean distance of the sun is 448 miles.” 
Is this a correct estimation? I have seen it questioned 
in your colamns.—A YOUNG ASTRONOMER. 


(11282.}—Preserving Pliates.—Will some of our 
experienced photo. friends give the formule and mani- 
pulations necessary for preserving plates wet with golden 
syrup or honey, and how much longer exposure is re- 
quired ?—AREMAC. 


(11288.] —Photo. Lens.—What is the most generally 
useful lens for a photo. amateur to get 7—AREMAC. 


(11384.)—Holtz’s Induction Machine.—Would 
„Sigma or any electrical correspondent give me any 
practical hints about constructing Holtz’s induction 
machine? Would thin window glass do for the discs, or 
would vulcanite be an improvement? What kind of 
paper is best for the armatures? and whether, if using 
glass, would it require to be coated with shellac varnish 
or otherwise? Ihave made such a machine from the 
description in Ganot’s Physics,“ but have failed. I 
made my discs of thin window glass with an ebonite 
spindle running in metallic centres. Perhaps some one 
would be kind enough to point out my mistake.—NEw 
BUBSCRIBER. 


(11285.]—Chemist's Certificate.—Having served 
part timo as a druggist, and having nearly 20 years’ 
ractice with drugs prior to the passing of the Act in 
and being well acquainted with the nature and 
properties of drugs commonly used in medicine, and 
qualified to read Latin prescriptions, and having a 
knowledge of dispensing, I have lost a great deal of 
trade in not being a certified chemist, thereby being 
prohibited from selling medicines ones opium, 
such gs laudanum, syrup of poppies, etc., and h to 
know if any correspondent can laform me how to get a 
certificate, and what examination is necessary to be 
passed.—PRH ATX. 
11288. — Blacking the Barrels of Breech- 
loading Sporting Fire-arms.—a recipe for the 
lan now usually adopted for producing the beautiful 
lack (not brown) on the barrels of breech-loading 
sporting guns, with particulars how the process is done, 
72 12 oe oblige. Does any book treat on the sub- 
0 — . ry 


(11287.)—Annuals.—I should be glad if any garden- 
ing correspondent would name a few of the best annuals 
that remain in bloom at least three or four months in 
the year.—AsTER. 


(11288 )—Hardening Iron Plates.—Would some 
kind reader inform me the best and simplest plan to 
harden and toughen iron plate as mach like steel as 
possible ?—JouNn Hoge. 


(11289.)—Flexible Oil Painting.—I wish to prepare 
an oil painting on canvas or calico, which will fold up 
like a map, without cracking at the folds. I shall be 
obliged, therefore, by some of your sofentific and chemi- 
cal readers informing me how to prepare the calico for 
this purpose. It should] be frae as sible from smell, 
and the colonr should not show on the unpainted side 
VeRDANT. 

{J1290.)--Cut-throats or throats.—Will 
asomo reader of the ExOL Ts Mecuanic, learned in birds 
and their wave, kindly give me some informastion con- 
cerning “centi hroats or “coral-throats.” (1) What is 
the classical nanie ? (2) What are their food and habits ? 
48) Where do they come from? and (4) will they breed 
in contnemers ? and if 90 «has sort of nest will shey | 
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build? Any information on the subject will oblige.— 
SansJoy. 


(11291J]—Common Sense,—Can Dr. W. B. Car- 
penter (p. 632, Vol. XIV.) or any mathematical reader of 
„ours,“ Kindly give mea key to the discoveries of Pro- 
fessor Sylvester, in relation to Formula for tho Solution 
of Equations” ?—S. J. 


(11292.]—Linseed.—Would any one inform me what 
are the medicinal properties and uses to which linseed 
is applied, and whether its freqnent use would prove 
injurious to the system, especially to infants and young 
persons ?—O. W. GREENHALGH, 


(11298.}—Colour Blindness.—I wish to know if 
there is any remedy for the above, also if there is any 
mode of learning colours. Any information on the 
above subjects will be thankfully received by—ANXI0U5. 


(11294.]—Dividing Metal Disc.—A disc of metal 
12in. (say) in diameter, of equal density and thickness, 
and which weighs 12lb., is required to be divided into 
diameters, so that when cut into three rings and one 
disc, each should weigh 3lb. A geometrical method for 
finding the above (as also any other division) with 
mathematical proofs, will much oblige— Disc. 


(11295.] — Electrical.—Thanks to Mr. Tonkes for re- 
plying to my query. I think, however, he misunder- 
stands the purpose for which I want the machine. I 
am not just commencing to study electricity as a 
science, but want it for general experiments, instruction, 
and amasement. Probably perfect insulation is im- 
possible, but I think it possible to “ insulate the prime 
conductor so as to prevent the spark from flying off;” 
the lac varnish would prevent the spark passing into the 
spindle itself, but not the other parts of the machine; 
supposing a large secondary conductor connected with 
the prime conductor, capable, if it could be fully 
charged, of giving a 12in. spark, but this is impossible. 
A few revolutions of the machine, and before it is half 
charged, flash goes the spark to the spindle or handle. 
Stop this by interposing a piece of glass, it actually rans 
down the disc itself to the rubbers, which are, of course, 
connected with the earth. How to prevent this is what 
I want to know? I have heard of a small Winter 
(I think) machine, giving 12in. to 18in. sparks. If this 
can be socom piss in a small, why not in a large 
machine? As I make my own instruments, a description 
of this machine, with an engraving, if possible, would 
be more like the thing..FoRKED LIGHTNING. 


[11296.] —Chemical.—Can any one inform me of a 
cheap substance that will form a powerful fulminate 
with chlorate of potass? Phosphorus explodes too 
easily, sulphur not easily enough.—ForKED LIGHTNING. 


[11297.] Spruce Beer.—Will any one kindly inform 
me how to make spruce beer?—A CONSTANT READER. 


(11298.)—Four-inch Centre Lathe.—I lately pur- 
chased a 4in. centre lathe (second-hand). I find that a 
hole aboat five-sixteenths of a inch in diameter, is bored 
up the centre of the mandril some 4in. Can any of your 
correspondents inform me for what purpose this is in- 
tended, as I have never seen it in any new lathes I have 
inspected with a view to purchase ?—G. THOMPSON. 


(11299.)—Tarpaulings for Railway Carriages 
in the Tropics.—Would some of the very obliging 
correspondents of the ExoLIsRH Mecuanic kindly afford 
any information that may be in their power, as to 
whether these coverings can be made waterproof and 
fireproof by immersion in any kind of aqueous solution? 
and whether, if paint, oil, varnish, wax, or similar sub- 
stances are indispensably requisite, and which are the 
best methods of preparing and applying them? It is 
understood that plain tarpaulings, like tent-cloths. are 


referable in the topics, on account of not intensifying |. 


eat b7 radiation, and that the lightest fabric is the 
best. Hence also the question, which is the lightest 
cloth that can safely be used for all weathers? and can 
it be made to answer all purposes without composition, 
or at all events with one of not too compacta nature ?—J.G. 


(11900.)—Air Pumps.—Will H. Turton (let® 8591, 
p. 660, Vol. XIV.). explain the stuffing boxes, the leather 
acking, and the piston of his airpump; and if there 
s any oil silk valve at either end of the pipe that con- 
ape the barrels? A drawing will be of great service. 
= T. 


1301.J—Limits of Resistance in Telegraph 

ire.—How many B. A. units of resistance are there 

in a mile of ordinary overhead telegraph wire ?—W. F.G. 

(11302.) Circular Brass Box Levels.—Will some 

practical reader kindly inform me what liquid is used in 

circular brass box levels, and whet material is employed 
to fix the flat glass top ?—W. F. G. 


(11808.)—Transferring Fluid.—Can any one in- 


form me of the composition of transferring fluid for 
2 815 copies of engravings, and method of use 7— J. 
G RIS. 


[11304..—Nesslers Ammonia Test. — In Mr. 
Tichborne's lecture on Atmospheric Dust” mention 
{s made of this test. Can a brother reader give me par- 
ticulars of it 7— K NORRR. 


(11305.]—Bakers’ Ovens.—Is there any better way 
of heating bakers’ ovens than the furnace to burn coal 
placed in the front side of the oven, and can any instru- 
ment be got to place in the oven when heated to ascer- 
tain the heat -A BUBSCRIBER. 


(11306.)—Glass House.—I am desirons of having a 

ood glass house for amateur photographic purposes. 

ill some one of our brotherbood tell me the beat and 
cheapest way to go to work ?—W. F. TRINDER. 


[11807.}—Design for Garden.—Will some brother 
subscriber kindly suggest an artistic design for re- 
arranging a garden 120ft. long by 11ft. wide (out of 
which room must be left for a photograhic glass house 
80ft. long), without having the unsightly straight gravel 
pan and long flower bed all down the side ? — W. F. 

RINDER. 


111808.) —Geocentric Longitude and Latitude. 
—Would any of 99 75 Forrespondents—. Mr. Proctor. 
F. R. A. S.,“ or E. L. G.“ — explain to me the manner in 
which I can get the geocentric places of the planets 
(longitude and latitadc) from those of the heliocentric ? 
I am astonished that our Nautical Almanac does not 
furnish us with such information, and that it should be 
so much behind the “Spanish Almanack” fn this respect. 
I have been told that the geocentrie longitude and 
latitude could be computed from the geocentric right 
Ascension and deglimation; but why shonld the sarants 
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of the“ Nautica] Almanac“ keep such valuable informms- 
tion from the public ?7—H. Evtis. 


{11809.]—Breaking Strain of Hollow Iron 
Columns.—Will some one give a rule for calenla 112 
the breaking strain of long cast-iron hollow colamms up 
to, say, GOlt. in length, when standing plumb, and als.» 
when standing at an angle ?—A Youna BUILDER. 


[11810.J)—Logarithms.—I would feel exceedin gi 
obliged if Mr. Proctor or uny other able correspon 4 
would explain the use of logarithms, and the differs mcs 
between the common logarithms and hyperbolic lieza- 
rithma, and the best method of finding their natural 
numbers. Also, which is considered tho best book of 
logarithms up to, say, 30,000 ?—A Yoctne BUILDER. 


(11811.)—Electric Bell.—Willany kind friend tel! 
me the fa dele 1. Will one cell of Leclanciha-: 4 
battery, as described on pp. 568 and 596, Vol. XII., he 
sufficient to work a bell, distance about twelve rarus 
indoors? 2. Would not a cylinder of zinc be as efficie At 
as a wedge? 3. What number cotton-covered wire should 
I want, or would galvanised iron wire do as well? 4. 
Shall I want an earth wire? if so, would a piece of gal- 
vanised iron wire sunk in the ground, fastened to a- 
piece of iron or lead, answer the purpose, or would æ 
return wire from the bell be best ?—Ax ELECTRICAL 
BEGINNER. 


(11812.}—Boiler. — Will “Jack of All Trades,” 
“Liverpool,” or any other reader of the Mecnanic tell 
me what kind of steam boiler is now considered the 
best, the boiler to be stationary, and about 80ft. long. 
x 7ft. diameter? What thickness should the plates be 
for a boiler of these dimensions, and where steam will 
be got up to 501b. per Bquare inch? Would two Small 
boilers be preferable and more economical to a large 
one as above 30ft. x 7ft.’—One IN TROUBLE. 


(11313. —Setting Lathe.— Would“ J. K. P.“ inform: 
me as to the best and sharpest method of setting lath e- 
head parallel after using for conical turning, as I am 
given to understand there isa method of obtaining the 
lathe’s dead eontre without putting it to the test to see 
if it is so?—F. Hume. f 


[11314.]— Polishing Oak Floors.—Can any one in- 
form me how oak floors are polished ?—H. C. 


[11815.]—Cart Wheel.—Would some reader kindly 
inform me how to make acart wheel, and to put the 
bush in, with illustrations ?—C. CARPENTER. 


111816.) —-Oxalate of Chromium, &c.—Will any 
chemical correspondent kindly inform me how to maka 
the following salts on a small scale for experimental 
purposes—viz., oxalate of chromium, oxalate of chro- ° 
mium and potassium, chrome alum, and nitro-prasside 
of sodiam ?—D =DaLuva. 


1 —Sugar Boiling.—Would L. W. D.“ kindly 
oblige by giving information, through our valuable 
journal, of the reason why either lump or raw sugar, 
after being boiled and poured upon the slab, crumbles 
before there is time to work it? Also, what causes the 
white stripes in mint lozenges ?—X. Y. Z. 


(11818.}—-Gravitation.—If a small thermometer be 
inverted. the mercury will remain suspended from the 
glass bulb, not in the least affected by gravity. I hare 
heard, also, that if a sovereign anda feather be simul- 
taneously dropped in an air-pump, they will reach the 
bottom precisely together, while, according to the at 
traction of gravitation, bodies should fall with velocities 
proportioned to their masses, and I cannot understand 
what contrary effect a vacuum could produce. If any 
one will kindly explain the cause of this I shall deem it 
a great favour.—O. W. H. 


(11819.]—Small Copper OCoin--I have a smal 
copper coin: on one side is an impression of one of the 
kings of Rome, surrounded with the words “Urbs 
Rome ;" on the other side is a she-wolf suckling 
Romulus and Remus. It is in excellent preservation, 
weighing 87 grs. Will any of your readers be good 
enough to give me some information respecting the coin, 
and its probable value ?—E. F. M. 


(11820 ]—Marking Leather for Ornamental 
Stitching by Machine—Can any of your talented 
readers help me out of a difficulty? I want to transfer 
to hogakin various pitterns for stitching. I have tried 
black transferring paper between the pattern and the 
hogskin, which makes a very black mark; but it comes 
off too easily, making the leather very dirty. I want 
some plan to make a clear mark, which will not come 
off as easily as that mentioned above. and yet come of 
when the leather is cleaued with indiarubber. Can any 
one help me ?—SEERDSMAN. 


(11821.}—-Galvanometer.—To “ SIGNA.“ An answer 
to the following examination question will oblige :—You 
are required to describe some aystem of calibration by 
which the higher degrees of the galvanometer may be 
expressed in terms of the lower ones. (Sci. Exam. 
Honours Paper, 70).—Honours, 


[11322]—Concrete Building.—I ask some of your 
readers to give mea better idea than I posseas of oon- 
crete building; the moulds I understand and can manage 
perfectly, but being almost out of the civilised world, I 
cannot get Portland cement. I have good gravel of 
different sizes, good sand, good stone lime, white clay, 
&c. The question is can I build a durable house with 
the said materials ? if so, the quantities, how to mix 
them, &c.? I have heard that burnt clay and lime makes 
a kind of hydrauliccement—wonuld they answer the pur- 
pose? If any one would make me acquainted with the 
. they would greatly oblige—A Max ox rae 

TEPPES. 


[11838.]—Retardation of Moon.—Would any of 
your correspondents inform me the meaning of the torm 
‘Retardation of the Moon”? I have looked in several 
astronomical works, but I carnot get any correct idea of 
how the moon's motion is retarded when she arrives at 
the meridian later every day.—JoHN TAYLOR. 


(11824.]—Salt Damp in Walls.—Would any one 
kindly advise the beat way of curing dampness of this 
description. The walls, 14in. thick, are built with 2}in. 
cavity, and are cemented outside, A breadth of the 
plaster inside and near the fireplace is covered with a 
kind of crystalline fur, which is salt to the taste; it rots 
the wall-paper and @hrows it off. I have had the wall 
replastered without any better effect, and therefore sup- 
pose that sea sand must have been used in the brick- 
work. W. M 


Mar. 22, 1872. 


111825. Moulded Carbon Filter.—I have one of 
the above filters, but have rendered it useless through 
washing the cylinder of carbon in hot water. Willa 
correspondent kindly inform me how to restore the pro- 
perty of filtration to the carbon, er how to make a now 
cylinder of carbon 7— FILTER. 


(11126.)—Japanning,.—Will the “ Welsh Shepherd,” 
Jack of All Trades,’ or some other reader kindly tell 
me how to mix a good japan that will stove well in black, 
red, green, and yellow ?—JAPANNER. 


[1132%]—Monster Magnetic Machine.—I wish 
to know Mr. Sprague's opinion abont the possibility of 
constructing a magnetic machine of very large size, 
with which I could generate 50, 000 cubic feet of oxygen 
from water, within 10 hours. I have seen one of 
Browning's small magnetic machines, which I think is 
capable of producing 10 cubic feet of oxygen per minute. 
Now the principle of doing the same on a small scale 
being established, I wonder that several instrument 
makers ridiculed the {dea of making such a grand 
machine, although I told them that the price, if thou- 
sands of pounds, would be no objection as long as the 
above query could satisfactorily be solved, and its result 
be guaranteed by the maker. I should have even ac- 
cepted 20 or 80 such machines, if all of them would be 
required to effect my purpose. But the people I applied 
to could not say anything positive about it, although 
such an order with a large sum offered should have in- 
duced them to consider my offer.—Sizcu. RAUDNITZ, 
Asch, Bohemia. 


(11328.)—Organ Stops.—Can any reader give me a 
description and scale of Lieblich Gedact and salicional 
stops, likewise of the Cremona stop.—A SUBSCRIBER 
WHO APPRECIATES THE MECHANIC. 


111829. Electro Deposition of Iron.—Can any 
one give me information on the above? What are the 
solutions, strength, the beat battery and material for 
moulds, Ana the Dest method of making moulds to 
make solid articles in copper, as I have failed in getting 
anything but two deposits, one from each face of the 
mould, and the middle empty ?—Pucx Ix Hol. LOw. 


111330. ] — Vacuum Gauge.— Will “Jack of All 
Trades or some brother reader, be kind enough to 
favour me with what be thinks is the beat vacuum gauge, 
with a barometer attached to it 7—J. W. 


(11331.]—Smallpox.—Can any of our readers inform 
me of any way to take away the effects of smallpox? 
I am slightly marked oa my face, but on no other part 
of bod v.—IxxTSTAL I. 


11833] Hydraulic Jack — Could any reader give 
a description of an hydraulic jack? Ihave seen a small 
one lift enormous weights in a mechanic's shop. They 
put about a pint of water in at the top, and one man 
worked a lever.—Zoo ANDRA. 


[11888.]—Motive Power for Amateurs.—Perhaps 
some correspondents could publish some of their ex- 
periences upon the above subject, as proposed by 
“W. H. N.,“ p. 682. Has any correspondent ever tried 
weights as a motive power? if so, a description would be 
useful to others besides myself.—Zoo. ANDRA. 


__ (11884.]—Squinting.—Can anything be dore with a 
little boy about four yehrs of age to cure him of squint- 
ing ?2—G. W. F. 


(11885.]—Eccentricity of the Earth’s Orbit.— 
Would some of your correspondents inform me if, with 
the exception of Grant's Physical Astronomy,” there 
is apy treatise or encyclopmdia article on astronomy, 

ublished in this country tefore 1864, when the saperior 

mit of the eccentricity of the earch's orbit, as deter- 
mined by Lagrange or by Leverrier is given, or even any 
reference made to the researches of these geometricians 
on the subject ?—James ELLIS. 


{11886.)—To Mr. Tonkes.—Will Mr. Wm. Tonkes 
inform me whether, in his answer to query 10758, that it 


is his real opinion that 5 = œ? If so, will not —— 
. 22 Again, if 1 = o,amI justified in 
writing $ = „ and 1: :: 0: 17 
or shall I write 0 — 50% 10 :: . 0, trnd 1: œ 
0? or otherwise, 5 2, 0 1: 0: : , 


andl: œ:: O: Œ»? all of : 
absurd.—B. J. of which appear to me mo t truly 


111887.]—Equation—I should be obliged if any of 
our eorrespondents would solve the following equa- 


on: 
læa ＋＋ ( J) d 
8 = Ern 


— — 


Required to find the value of J and B, a aud d and 8 
being known.—Smoor1uNoG 


{11888.]— Marseilles Soap.—In Herschel's Fam 
lier Lectures," he gives Marseilles soap as one of the 
ingredients for making the soap bubble fluid. I cannot 
ee hold of any of this soap, however, none of the 
y emists of a large northern mannfacturing town know- 
ng what it is, or where it may be had. Can any of our 
obliging contributors assist ?2—TOUCHSTONE. 


(11889.}-Astronomical—In a solar year of 3865 
thon’ there are 866 siderenl daye, and to my reading 
8 is no compensation from the latter es there is of 

P year, compensating for fractions of a solar day, in 


four solar years, the consequence is, that in * solar 
years, Orion, which now souths at midnight of Dec. at 


will south at midnight of June 21. Is this correct, ag 
45 seo no notice of it in my authority ? , why 
oes the polar star always occupy the same place when 


the earth's axis, d ofi 
WW. J. Poraka y reason of its orbit, changes position ? 


usa] -Bread Barrow.—As Iam about having a 
pated dread barrow, I should Jike to consult my bothar 
koca about the best plam to meke it, the best 
like cute aor and any other 985 hint. I chould 

ody myself, Could not make the 
wheels, springs, or axle.—Bakez, : 
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111841. Colouring Photos.— Will any brother 
reader inform me how I can colour these? I mean what 
size is used to take off the greasy nature of them so 
that they will take the colour well; likewise, whether 
ordinary water-colours will do. Any practical hints on 
the above will be much esteemed by—AMaTEUR ARTIST. 


(11343.}— Analysing Cast Iron.—Will some kind 
reader inform me ofa book on analysing cast iron. or 
kindly help me through the medium of the Enorisn 
Mrcuanic?—J. W. 


(11843.] —_Catechu.— How can the catechu extracted 
from Areca catechu be distinguished from the catechu 
coming from Mimosa catechu? From which tree is 
obtained the catechu or cutch of commerce 2— THANK - 
PUL. 


11844 Australian Trees. — What Australian 
trees are called jarnwood and manna bark? Scientific 
names will oblige.—THaNKFUL. 


(11845.]—Camping Stoves and Necessaries.—! 
should be glad if any of your numerous cerrespondents 
would give their experience of the best sort of camping 
stove and necessaries. Several of us generally take 
some aquatic excursions, and are generally in a diffi- 
culty as to cooking. I saw last year at Henley a capital 
affair of the sort, in which spirit was used, and when 
not in use covld be packed together in a very compact 
manner ; it comprised gridiron, kettle with spout, and 
handle to screw on, a frying pan, canisters, &c. I 
think if any of our friends would furnish a diagram of 
same it would interest others as well as myself, as the 
rage seems to be camping now.—W. T. GOULD. 


(11846.]—Induction Coil.—Will Mr. Wm. Tonkes 
kindly send details and drawings of the inductien coil 
he mentions in his reply to qnery 10959, p. 610? I think 
many correspondents are in the same difficulty as 
“A. E. T.“ and myself, and have only a vague idea of 
the use and position of the ebonite discs of which he 
speaks.—T. 


(11347. —Velocities of Air and Steam.— Bourne, 
in his book on The Steam-Engine, gives as the rule 
for the area of steam pipes: Multiply the squaro of the 
diameter of the cylinder in inches by the speed of the 
piston in feet per minute, and by the decinial 02, and 
divide the product by 170.” An area thus found gives a 
velocity to the steam, when it is cut off at two-thirds the 
stroke, of about 80lb. a second, or 55 miles an hour, or 
the velocity of the wind in a great storm. Now, in 
Molesworth's Pocket-Book of Engineering Formule,“ 
it is laid down that the velocity of air in the pipes of a 
blowing engine should not exceed 85lb. a second, or 
about 25 miles an hour, or the velocity of a brisk gale. 
Is there any sufficient reason why the velocity of air 
should be so much Jess than that of steam? It is true 
the pressure of the air in a blowing machine rarely 
exceeds glb. on the square inch. But Bourne does not 
scem to regard the pressure of the steam as a necessary 
element in the calculation. Can any of yeur readers 
refer me to any reliable data as to what the speed of air 
in pipes may be witbout extravagant loss from friction, 
or inform me what was the speed of the air in the pipes 
which worked the drills in the Mont Cenis tannel, or 
any other well-tricd cases ?—AMATRUR. 


(11348. Meteors, Comets, &c.—M. Paris (8728), 
in your issue March 8, p. 637, under this heading, states: 
“ The celebrated Whiston was (he believes) the first to 
start the comet orgin of the solar system.” Many of your 
readers would, with myself, no doubt be much obliged if 
yonr e would cite his authority for such 

elief. If I have read your interesting journal cor- 
rectly, cometic systema is a discovery of a very recent 
date. Schiaparelli has just had awarded to him the gold 
medal of the Royal Astronomical Society for verifying 
the correctness of these theories, which, I learn from the 
ENGLIsH MECHANIC, were propounded in 1854.—JoszPrH 
A. SONGEST. 


[(11849.]—Heating Bar Iron.—Will some of “our” 
kind practical readers inform me the best, quickest, and 


cheapest method of heating bar iron for crank bending 


purposes, in lengths of 10 to 12 inches heat, and 14 inches 
diameter and upwards ?— CRANE ARM. 


11350.]— Dairy Farming and 

Will some one be good enough to inform me what is the 
smallest scale on which farming, combined with 
pig-keeping, can be carried on in order to yield a profit 
of £100 per annum, without allowing for rent and house- 
keeping expenses—viz., number of acres and cows 
required, probable yield of milk of each 
annum, the labour required, cost of food for each cow 
per annum, number of pigs to begin with, number of 
pigs to be annually killed, and probable weight of each, 
and cost of pig-food.—W. M. 


(11851.]—Homaopathic Mediaines.—I have to 
thank “ Jack of All Trades,” and Dr. Ussher, for their 
notices of my last query. Will either of these gentlemen 
be good enough to state the most economical way to get 
the mother tinctures, and if they can be got from an 
ordinary chemist who does not profess to deal in the 
D Also whether these tinctures 
will keep g for a length of time? How are the sugar 

illules treated to give them their homm@opathic value? 

ith regard to the tinctures, do I understand aright 
when I read the answers formerly given as meaping 
that: 1 drop of mother tincture to 90 of spirit, equal No. 
1; 1 drop of No. 1 tincture to 99 of spirit, equal No. 2; 
1 drop of Ko. 3 tinoture to 99 of spirit, ual N .8; and 
soon. If Iam right, then, as one s phial of No. 1 
tincture will make thousands of No. 8, would it be 
worth while to try and get the mother tinctares at all? 
—A MERE Novicr, 


— . —— 
THE ENGLISH MECHANIC LIFEBOAT FUND. 
Gabecripticons to be forwarded to the Editor, at the OM $1 
Tavistock-street, Coveat-garden, W.O. oe 
Amount previeusly acknowledged eo . . MSM 11 1 
L. T. I., Philadelphia, U. 8. A. oa se 018 8 
The Wolverley Naval Brigade, sth don. ee 414 0 
T. H. A .. os ae ee oe ry oe 0 1 0 
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ANSWERS TO CORRESPONDENTS, 


— 


*,* All communication: should be addressed to the 
EDITOR of the ENGLISH MECHANIC, 81, Tavistook-street, 
Covent Garden, W.O. 


The following are the initials, &c., of letters to hand 
ap 5 morning, March 19, and unacknowledged 
elsewhere :— 


Major J. F. Bland—Alexander Dallas. John Bellows.— 
J. I. Vinceut.—John Dulley.—John Bartoa.—G. R. 
Hallam.—J. J. Collins.—C. N. Abbott.—R. OC. Jay.— 
Brown and May.—J. K. Mellor.—J. Belchln.— F. R. A. S. 
—Ashley Dakin.—Harmonions Blacksmith.—Rev. C. 
R. Holmes.—8, Shiels.—A. E. Oakes.—Sigma.—G. O. 
Price.— Percival Thorn.— Robert Tongue. — W. P. 
Buchan.— Rev. H. S. Syers.—Jas. Griffiths.—Jobn 
Dawson.—Dr. Caplin.—J. B.—Lilly.—Battle Axe.— 
Waterman.—J. M. W.—Superintendent.—Robt. Ham- 
son.—J. F. Stanistreet.—G. Whittle.—Soap Bubble— 
W. H. E.—F. Graham Young.— Liverpool Subsoriber.— 
W. G. H.—A Hater of Humbug.—a. O.—H. B. E.— 
Aqua.—R. §.—Campanile.—S. C. E.—T. R. B.—Osa.— 
Chloride of Sodium.—Modeller.—J. T. Critchett.— 
W. J. H.—J. H.—C. J. Rearden.—Z.—J. J. Allingham. 
—Atomic. — E. W. Corke. — Truefitt. — Alpha.— 
Peronelle.— James South.—E. Barber.—Cleos.— W. O. R. 

—J. T. Turner.— Old Wallsend.— G. W.—- Miller. 

Stilten Cheese. — W. G.—James Hume.—Jos. Davis. 

E. W. P. Edwin.—Young Astronomer.— Camera. J. 

Broadhurst.—A Country Subsoriber.— Artillery Cap- 

tain.— Vermilion.— James Cunliffe.— R. Macmichael. 

—Hedera.—W. F.—N. L. B.— J. A.— H. W. Henfrey.— 

S. W. B.— Charles Bentley. — B. D. T.—Thos. Marshall. 

— H. Bradshaw. — Gig Lampa.— A. J. F.— C. J. Recordon 

—S. Bottone.— John Standring—A. E. 8.—C. Camp- 

bell.—Cygnas.— Un Ecosse.—8. King.—-R—Tubal-Kaln. 

—E. L. G.—Thetamu.—S. Tremayne.—X. Y. 

Flactem.—H. G. M.— Marcus Wicks.— T. P.— F. W. 

Shearing.—Frapeis Radcliffo.—Starkey and Co.— Ed. 

Hudson. —A. T. M.— W. H. Ed werds. —Sholto Douulas. 

—Valve.—Arley Mine.— Excelsior. —-Quarcus.—8. H. L. 

—8. H. — Beta —Duffer.—Bob J.— F. R A. .- F. C. S.— 

R. H.—Joe.—Jamesa Wroe.— Bladud.—J. S. M. -. F. 8. 

— Ralph Lowden.— E. L. C.—C. Williams.—R. Green. 

F. W. H. J.—J. S.— W. D. T. -A Young Subscriber. 

Wm. Smith.—Apiarian.—E. Tappen. —Advertlsoment. 

—C. W. M. —Inqulrer.— Thomas Stone.—C. C. Janni- 

fred.— H. J. W.— Manx Man. — Boots. —A Watchmaker. 

—Gillem.—Dou Pedro. — Adam. —- W. P. N.—Sarah.— 

J. H. T.— C. P. H.— Wm. Hendy.—J. J. Griffiths. 

M. P. R.— Col. Clifford. -E. P. W.— Invest igator.— W. T. 

—P. H. Holland. An Old Indian Offlcer.— Three 

Years’ Subscriber.—B. B.—F. W. Clarke. —Cheeswring. 

—Would-be M. P.—C. D. Campbell.—John Kitchen.— 

J. G. Bergman.— A. Oates.—John Wilkes. -W. H. 

Hollis. — Col. D. G. Anderson. Horton Corbett. 

O. R. T.— A Barrister.— J. F. T.—- W. Airey.—Philo.— 

W. R. Birt.—Honeekeeper.—Scotch Tom —Sigma.— 

L. §.—Saul Rymea.—Barley Bree.—R. Meek bam. 

H. G. W.—Tyro.—E. F. Courath.—Busy Bee.—Robert 

Smith.—Cuprum.—M. O.—John Pescod.—M. B.— An 

Architect.—A. O. F.—Whitley Partners.—J. Knowles. 

—E. Barrett.—A Novice in the Art.—Blacking.—E. 

Nayler.—Labour.—E. Wheldon.—Practical Farrier. 


F. L M. E., E. L. M., see“ Hints to Correspondents,” No. 4. 
H. HENDLEY.—Please ask for the desired information 
through our columns, as we do not answer by post. 
TROsS. Aos; J. J. LEWIS.— Tour queries are advertise- 

ments. 

ELTIx.— Read the last half- score impressions of this 
publication, and you will find what you are in search 
of in more thau one form. You will also be repaid for 
your labour in vther useful hints you are sure ress — 

A ScnscniInER ro Eiogr VoLs. - Some numbers In eac 
list yon mention are out of print. The “ Practical. 
Treatise on the Harmonium” ended—or rather was 
discontinued—on page 198, Vol. XII. 

W. P. C. D.— We don't know what queries you refer to. 

J. W. Lewrs.—Designs to hand. 

Marcu — Thinks there is room for a practical 
amateur turner's society in London, and we think so 
too; and if be or any other person think well to es- 
tablish such a society, we would encourage it. We 
never looked approvingly on the suggestion for an 
English Mechanics’ Scientific Society for London, 
because London abounds in sctentific societies of 
almost every description. We know of no society 
similar to that indicated by “ March,” and we thero- 
fore say go on and prosper. 

J. K. HARRIS.— Thanks for the answers to queries. A 
discussion on the best form of government would be 
out of place in our paces. 

E. D. J. (Chuckfleld.)— These who believe in perpetual 
motion, are perpetual fools. 

E. W. Hakris.—You deal too much in generalities in 
your letter on colliery accidents. You write as any 
educated nian might write who may have read a fow 
articles in the newspspers on the subject. What our 
readers want, and what the scientific world wants, is 
apecific practical information, being the result of your 
own certain knowledge or ence. 

95, Vol. 1V.—You oan do no with such floors but 
renew them. You can at all times get back numbers 
by sending stam 

F. Bricuro::.—See indices to back vols. 

Communications which can only appear as advertise- 

3 to nana N 192, 535, 600 
OAK EA. —See recent back numbers, pp. : i 
and 843, Vol. XIIL, for information ph incdbatera: also 
previous volumes. 

PETG’ pply to the Secretary of the Manchester Rchoọl 
0 


AITCH Arrcy.—Staloed and varnished. 

F. Pnarr.— We cannot allow the promulgation of such 
views on smallpox in these pages. You, like all 
self-commissioned teachers, accuse your fellowmen of 
“blind fatalism,” &c., &e. We th their indispoat- 
tion to receive your teaching a strong proof of their 
common sense. 

The following correspondents are referred to “ Hints to 
Correspon:lents,” for reasons for the non- rance 
of their communications: -G. Reoss.—C. H. Gibbins 
Pa aten Photographer.—W. H. Muarch.—Tyro. 


~k, E. 


— 
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— . ——. .en k—:en᷑c P[˙Vy0 !.½ —f.te oo H!HHHkf HſUrt. —.—.........ñ? 


FREDERICK HUME.—2s. Id. post free. See book adver- 
tisements. 

GRITTIx.— For recipes for relief of tender feet, &., see 
PP. 421, 470, 522, and 546, Vol. XTIT. 

G. PxxOARLO RN. For directions to remove stains from 
and whiten ivory, see pp. 167, 241, 05, and 141, Vol. XIII. 

R. H. Garta.—lIf the information cannot be given 
through our pages it cannot be given at all. 

W. J. H.—Ree back numbers. 

Last.—Trlbner and Co., Paternoster-row. 

J. E. DAvis.— We cannot advise in such matters. 

E. G.—Yes. 

Zoo ANDRA.—Pntty powder is oxide of tin. See p. 500, 
Vol. XIV., and subsequent numbers. 

A SUBSCRIBER WHO APPRECIATES THE ENGLISH 
Mecuanic.—Unobtainable new in any form. 

THOMAS W.—Take her to an Ophthalmic Inatitution— 
that in Moorfields, if you live in London. 

Woopsrock.—We are not barbers. 

“E.L.G." as A CORRESPOWDENT.— Besides the communica- 
tions in answer to“ E. L. G.” on the metric system, we 
have reccived others which we cannot well insert, but 
from which we msy make one or two extracts. 
„Kappa says he looks upon E. L. G’ something in 
the light of a roaring lion, who goes through the 
columns of the ENGLiseh MECRHANIC seeking whom he 
may devour.” “1872” in a longer letter, says:— 
oP L. G. is certainly tobe admired and feared. I have 
often thought who he can be; sometimes I have 
imagined him Prof. Beesley, at other times Mr. Glad- 
stone. and at other times Felix Pyat; but whoever he 
may be he is a remarkable man. But, unfortunately, 
he materially diminishes his inflnence for gond by 
extravagance in thought and langnage. Instead of 
carrying his heart in his head, he carries his head in 
his heart, and the consequence is he gets in a rage. 
Take for instance bis tempestuous letters on Co- 
operative Societies,” and the “Glorious Metric 
System.” He vindicates the one with more than 
Communistic zeal, and attacks the other with more 
than Lutheran energy. This zeal and this energy may 
be all very well, but it so happens that the writer 
expends his power outside tho questions respectively 
in erratic wanderings, and says but little on the 
questions themselves. It would, in my opinion, be 
much better if he would moderate his enthusiasm ; 
give us reason instead of passion, which br: is well 
capable of doing, and so turn his great acquiroments 
and abilities to better acconnt.” 

ASCERTAINING APPARENT TIME.-N. S. Heineken says: 
“Will you be so good as to state that the drawings of 
my instrument for ascertaining apparent tiine have 
deen reduced by your engraver to a scale of a little 
more than one-third. My .plate is six inches in 
diameter.” 

F. BURLIxO. - Read motto preceding correspondence 
and write in future about what you understand. No 
doubt you know many things, but you are at sea on 
“ ship bnilding.” 

E. J. ThomAs.—Yon are mistaken as to the number of 
queries inserted. You say yours “is as important as 
either of the eleven thousand and odd queries which 
have been privileged with insertion since the ENGLISH 
MeEcHANic commenced its useful career.” About thirty 
thousand queries have been inserted. We commenced 
to number them for referonce purposes about two 
years and a half since, and began with No. 1. All the 
queries which appeared in the precediny volumes 
were unnumbered. We commenced numbering the 
letters some time after. 

Ph US.— Nou ride too fast. You have mounted Pegasus 
with a vengeance. You should at least have a base of 
operations for your theories to rest on. It may do 
very wellin poetry to separate yeurself from every- 
thing and everybody; but in science it is essentially 
different. In art the artist, whoever he may be, is the 
standard of excellence; but in science, Nature is the 
groundwork and standard of truth. If you wish to 
harness electricity te the car of industry, you cannot 
do it by a flight of imagination, but must enter into 
the labours of others, and possibly begin where they 
have left off. By strict observance of the scientitic 
method, you may, by accurate observation, careful 
experiment, and Sinexbaustible patience, secure a por- 
tion of what yeu think you are justified in expecting ; 
and even if a very small portion be thus obtained 
beyond the reach of dispute, a substantial gain Ul 
be achieved for man. 

ERRATA.— In letter 8723, * 42,000) metres,” and “ 81,000 
metres,” should respectively ve 423 thousand metres, 
and 31} thousand. 
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For PRACTICAL INSTRUCTION IN THE ARTS OF Cox- 
ATRUCTION aND DRSICR RW THE BUILDING NEWS.“ Price 
Threepence weekly. No. 897 published March 15, contains Illus - 
trations of House at Bexley Heath, Bolfry, Ils, Normandy, Cer- 
tificate of the American Instituto of Architecta; also Articles on 
Garden Building, Colouring Plans; The Proximate Principles of 
Architectural Design—II; Plumbing—VI.; Decorative Processes; 
How to Build Scientifically with the Ald of Modern Inventions— 
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Fens ; Mathematice for Architects; Employment of Children in 
Brickfields ; Japanese Art; The Hyde Park Pavillons; Architec- 
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Economising Sewers ; a te Mr. Fletcher's Papers; Build- 
Ing Stone and How to Judge it; Land and Building Societies; 
Intercommnnication, (Similar to “ Queries and Replies“ in the 
ExoLian Mecuanic); Parliamentary Notes; Water supply and 
Sanitary Matters; Oar Office Table; Moetings for the Enauing 
Week: Trade News (including prepared Noten of the Nine Hours’ 
Movement in the Building Trudes throughout the Country) &., &e 
Price 3d. weekly, post free 34d. Published at the Office of thé 
Exel. nn Mecuantic, 81, Tavistock-street Covent-garden, W. O. 
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APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING MARCH 12, 1873. 


600 T. Broughton, Albert-villac, Dalston, for improvements in 
the construction of foundations of builuings and in apparatus em- 
A 80 therein. 


0 F. G. Underhay, Crawford pas oa ge, Clerkenwell, for improve - 
for trimraing or burnishing the soles or both solea and heels of 


ments in apparatus for controlling the supply of water to 
\v-lling-houses and other buildings. © pe 
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n71 R. Diack burn, Exoter, for {mprovements in apparatus and 
in means for treating sewage for agricultural purposes. 


672 W. Exall, Reading, for improvements in tube expanders, 


678 R. Sntcliffe, Idle, Leeds, for an improvement in steam 
engine lubricators. 

674 J. H. Johnson, Lincoln's Inn-fields, for improvements in 
apparatus for night signalling. A communication. 

675 W. E. Newton, Chancerv-lane, for improvements in breech- 
loading ordnance, A communication. 

676 W. E. Newton, Chancery-lane, far Improvements in hoisting 
apparatus, parts of which improvements are also applicable to 
other purposes. A communication. 

677 B.H. Stephens, Breage, Cornwall, for improvod machinery 
for reducing tin atuff and other partially palverise l ores to extract 
the metal therefrom, and also for grinding paint, cement, and other 
hard cobatancea, together with feed apparatus therefor, which is 
also appiicable to other putverisers. 

678 C. Bradley, W. Waring, and F. Waring, Bradford, for im- 
prement in apparatus for the combing of wool, sily und other 

res. 

679 W. R. Lake, Sonthampton-buildings, for improvements in 
railway ralls. A communication. 

680 W. R. Lake, Southampton-bulldings, far improvements in 
the manufacture of refined sugar, part of which improvementa 
relate to the production of currents of heated air for the same and 
for other purposes, A communication. 

1 W. E. Carrington, Stockport, for improvements in the con- 
struction of felt hats, 

643 J. W. Melling, Birkett Bank, Wigan, for improvements in 
engines actunted by steam or other elastic fluid. 

Ge W. Lancaster and J. Bnilough, Accrington, Lancashire, for 
improvements in machinery for sizing and dressing yarns. 

684 W. Dalgliesh, Kilmarnock, Ayrshire, for improvements in 
the manufacture of Scotch bonnets, and in the machinery or ap- 
paratus employed therefor, 

685 C. D. Abel. e for improvements in the 
mannfactnre of Restemer steel and tron, and in the prodnction of 
iron castings, andin apparatus therefore. A commnunienttan. 

asa J. G. Frei, King-atreat, City, and G. Kember, Northampton- 
atreet, Clerkenwell, for improvoments in the construction of pumpe 
for raising and forcing beer and other liquids. 

687 T. Taylor, Glasgow, for improvements in turning howling- 
n bowls, and in the machinery or apparatus employed there- 
or. 

68 H. Perry, Fetter-lano, City, for improvements in the manu- 
facture of bottles for containing liquids. 

eso J. Drevet, Paris, for au improved bydranlic beton. 

620 C. Sargent and C. Temple, New Cross, for improvements in 
steering arpuratua. 

i W. O. Palmer, Clapham-road, for improved machinery or 
apparatus for working the brakes of railway and other carriages, 

692 W. H. Cope, Old Gravel-lane, St. George's in-the Eust, for 
improvements in machinery for boring, cutting, und working rock 
and other hard substances, chiefly designed for mining, tunnelling, 
and other like operations. 

a I. J. Griswold, Oxford-street, for improvements in knitting 
machines. 

691 J. C. Lee, Littleborough, Lancashire, for improvements in 
processes for recovering oil and other useful matters from soap- 
anda or acanrings, and from other waste waters resulting from 
mannfactnring processes, 

695 R. Elson, Oldbam, for improvements in and relating to fuel 
economisers and ateam generatora. 

Cs J. Roborta, Seaford, Sussex, for Improvements in the con- 
struction of tramways, and in apparatus to be used ig connection 
therewith, 

607 J. W. Carden, Camden-grove North, Peckham, for facilitat- 
ing linen marking. 

gu, II. Glover, Brooklyn, U.., for Improvements in local 
magnetic attraction indicatara. 

av J. Arnold, West Smithtleld. for a new or improved inetm- 
ment or appliance for administering balls and other medicines to 
horses and other aniinals. 

700 B. Smith, J. Stuke, R. Tolson, M. Firth, and C. Bradley, 
Bradford, for improvements in apyaratua employed in the combing 
of wool and other fibres, 

701 A. M. Clark, Chancery-lane, for improvemonts in horse- 
shoes, A communication. 

702 A. M. Clack, Chancery-lane, for Improvements in covering 
ue rolls of carding, spinning, and twisting machines. A commu- 

cation. 

703 G. White, Queen-street, Cheapside, for improvements in the 
manufacture of shattles for weaving. A communication. 

704 E. W. Elmslie, Parifament-streot, Westminster, for improve. 
ments in the manufacture of bermetically-closed cases and the 
opening thereof, 

705 A. F. Andrews, New Haven. U 8., for improvements in the 
process of unk ing malleable castiron, and in apparatus therefor. 

wos W. R Lake, Southampton-buildinga, for an improved type- 
getting machine, A communication. 

707 E. Ozanne, Guernaey, for improvements in apparatus for 
opening and shutting gas valves, aud in lighting and extinguishing 

n lumps. 

j 708 T. H. Blamireq, H. Blamires, and H. Marsden, Huddãersfeld, 
for improvements in or applicable to carding engines. 

70% M. Brierley and F. L. Stott, Rochdale, for improvements in 
the manufacture of yarns or threads formed of mixed cotton and 
animal wool 

710 G. T. Bousfield, Loughborough park, Brixton, for improve- 
ments in sewing machines, A communication. 

711 M. A. Wier, Great Winchester street, City, for improvements 
in pneumatic apparutus for the transmission and indication of 
signals. 

712 J. Smith, Bishopsgate-street, for improvements in steam 
boilers and thetr appendages. 

713 S. Littlejolins, North-atreet, Rdgware-road, for improve- 
ments in that part of harness called the pad, to effect the 
instantaneous release of the horse when fallen from accident. 

714 C. Avery, Little Cross-street, Islington, for improvements in 
rotary steam engines and pumpe. 

715 J. Garneri, Gracechurch street, City, for a new process for 
the production and decomposition of anhydrous chlorides and 
apparatus for those purposes. 

716 J. Holden, Hanover Quay, Dublin, for a new or improved 
compound fer use as pavement. 

717 W. R. Lake, Southampton-buildings, for improvements in 
machines for cleaning cotton. A communication. 

718 C. W. Lancaster, New Bond-street, for improvements in shot, 
shell, and other stmilar missiles. 

719 J. G. Harrison, Birmingham, for improvements in the manu- 
facture of gridiron stepa for carriuges. 

790 F. Trotman, Zoological Gardens, W. Turner, Augusta - street, 
Regent's- park, and W. H. Ryves, Muitiand-park-road, St Pancras, 
for improvements in the closing and opening of necked vessels or 
bottles. 

731 W.Gray, Hendon, for improvements in rotary engines and 
pum 


ps. 

723 W. R. Lake, Southampton-buildings, for improvements in 
governors for steam engines, A communication. 

723 T. D. T. Sparrow and C. G. Spencer, Piccadilly, for a new or 
improved hoomerung and mechanical apparatus for propelling or 
projecting the same. 

724 J. J. Grin inton, Storey's-gate, Westminster, for further 
utilising and giving additional value to the products of the coffee 
bush, A cominuniestion. 

725 R. Edwards, Deal, for improvements in portable and self- 
prope ae engines, and in adapting them for the purpose of ateam 

oughbing, 

9715 T. Brearley, Batley, Yorkshire, for an improved finish of 
woollen textile fabrics and means or apparatus for producing tho 
game. 

727 J. F. C. Farquhar, Long -acre, for improvements in light- 
house and other lamps. 

724 T. Perkins, Hitchin, Herts, E. Faux, Yaxley, Huntingdon- 
shire, and 8. W. Campain, Deeping Saint Nicholas. Lincolnshire, 
for improvements in implements for cultivating land, and for 
actuating the same by steuin power, 

729 J. A. Anderson. Grosvenor Hotel, Pimlico, for improvements 
in preserving the cargoes of ships, and in the extinction of tre in 
ships holds. 

730 R. H. Patterson, Hammeramith, for improvements in the 
purification of coul gas. 

741 8. Corbett, Wellington, Salop, for improvements in ploughs 
an | cultivators. : 

731 A. Johnson, New York, for improvements in machines for 
ro ing metal. 

733 s, H. Hodges, Boston, U.., for improvements in machinery 


boots or ahos. 


u W. R. Lake, Ronthampton-bulldings, for an improved ap- 
paratus for producing and utiliaing artificial waterfalls for prope 
ing vesrels anı! operating machinery. A coroamunication, 

785 C.W. Harrison ond A H. Harrison, Lrook-street, Holborn, 
for improvements in aponratus for henting and cooking by gaa 

730 C. de Negri and G. Herrmann, Hornsey-road, and N. Guest. 
Grent S@affron-hill, Middlesex, for improvements in machinery fvr 
the manufacture of hat bodies, sacks, baga, hose pipe, and vanoas 
other articles. 

737 F.H. Octee, New Bailey-street, Salford. for improvements 
in denti«ta’ buata employed in the di-play of artificial teeth. 

748 G.W. Wigner, Great Tower-street, City, and J. Williamsan, 
St-.cknort, for improved mechanism applicable to dry closets und 
commodea, 

70 J. Dove, Whitcomb-street, Pall Mall East, for a mew or im- 
proved metallic heel for boots and shoes. 

74° 8. Moorhonve, Cheadle Balkeley. Cheshire, W. J. Kendall. 
Heaton Norris, Lancashire, for improvements in apparatna fog 
communicating between guard and driver and passengers on rail 
wa vs. . 

741 F. Cooper, Manchester, for improvements in finishing 
velvetz and velvateens. 

742 J. B. Denton, Whitehall-place, and R. Field, Cannon - ro. 
Went minster, for improvements in the method of regulating in 
termittent filtration of sewage and irrigation, and in apparaiad for 
that Urpole. 

7430 W. H. May, Birmingham, for improvements in stoppers for 
bottles and jars. 

744 W. Gray, Hendon, for improvements in boilers. 

745 A. Strauss. Basinghall-atreet, for improvements in apparatus 
for indicating the height of bilge wuter in ships and vessels. A 
communication, 

746 W.J. Curtis, Holloway, for improvements in the construe 
thon of the permanent way of railways and tramwaya, and of tho 
carriages to rnn thereon. 

747 R. F. R. Lucas, Pennfield, Wolverhampton, for impr-ve- 
ments in the coking of pitch, and in the manufacture of svud 
hydrocarbons therefrom. 

748 F D. Sargent, Lower Tottenham, for improvement in tha 
construction of cornice poles and roller window blinds to be usal 
elther in combination therewith or sepxratelv. 

749 A. Broune, Gracechureh-strect, City, for an improved 
machine for sowing gloves, A communication. 


PATENTS SEALED. 


2 J. Fletcher, for improvements in packing rings for steam 
envine piston rods, stuffing boxes, pumps, und other simuar 
articles. 

2445 J, Livesey, for improvements in asphalte or similar com- 
po- ition, and in the application thereof to variona asefa! pnrposes, 

ar M. Mirfield and J. Scott, for improvements in extract t or 
recovering grease and oil from sogp-suds and“ seak” or eupunacec us 
liqnor. 

239 J. Hall. for improvements in breech-loading fre- arms. 

a3 R. Long, for improvements in latches or fastenings fac 
gates, doors, and other similar purposes. 

2105 R. F. Miller, for improvements in omnibuses and otber 
pubdtic vehicles. 

21% J. Gilleaple, for Improvements in the modes and means or 
apparatus for preparing fireclay, and in the moul4ing and mana- 
factnre of articles thereby and therefrom, applicab-e also ta ther 
Joa ms and waren. 

2441 J. QUlingham, for improvements in invalid conebes. 

2434 T. Sampson, for improvements in apparatus for piece- 
dveing or dyeing woollen and other fabrics in the piece. 

9437 H. D. Farneas, for an improved method of Inbricating the 
eviinders and valves of locomotive and other engines. 

"244% C. Naylor, for improvements in commodes or closets for 
sanitary purposes. . 

2447 . Brooke, for an improved method of forming or making 
in the neck of bottles a groove or socket for the reception of waaberr, 
and in machinery or apparatus employed therefor, 

ugs2 W. Pawson. for Improvoments in taps or valves for hot 
and cold water upparutus. 

26556 J.F. Cooke, for an improvement in the manufacture of 
pocket peneila, 

oras A. V. Newton, for an improved construction of sad tron, 

2955 A. E. Samels, for improvements for adjusting and fastening 
door knobs or handles to lock apindles. aud for preveuting luterul 
play or tendency to hind in the woodwork of the door. a 

344 f. Douglas and L. Grant, for improvements in utilising 
the husks or shellings of grain as fuel, and in furnaces employed 
therefor. 

3129 J. Betteley and G. W. Bremner, for improvements in ships 
or vessels and in the arrangements of apparatus for steering them. 

3219 W. Austin and H. D. Ellis, for improved constructions of 
blocka suitable for paving roads, streets, and other places. 

gen WW. Witzenmann, for improvements in the mannfactare of 
linked chains and in menns or apparatus employed therein. 

awg G. H. Ellis, for improvements in asphalte roads, ways, apd 
floors. 

s419 J. Wood. forimprovements in bedsteads, spring mattre:zet. 
and other articles for sitting or reclining upon, and in the seats af 
omnibus, railway carriages, and other vehicles. f 

344% J. k. A. Gwynne aud B. Beale, for im rovements in the 
construction of rotary engines, which said improvements are ap- 
plicable for lifting, forcing, and exhausting. 

8 W. 8. Fish, for improvementa in the construction of packing 
for piston rods, pipe joints, and other similar pnrposes. 

7 W S. Fish and J. Wotherapoon, for improvements zu yarns, 
thread. twinen, cordage, or ropes, and in the employment of appi- 
cation thereof. 


167 . as. uke, for improvements in bronzing machines. 
131 W. s. J com, fer improvements io applying power ta 
the w „ traci. n engines, portable engines. excavators, and 


other self-moving machines. 

9418 J. L. Clark and J. Muirhead, jun., for improvements in 
telegraph instruments. 

2421 J. E. Wood, fora new paint or varnish for preserving the 
bottoms of ships apd other submerged structures from fouling ur! 
decay, alao for preserving iron, wood, and other substances ct 
submerged) requiring protection by paint or varnish. 

2425 W. E. Newton, for improvements in farnacea or fireplaces 
and boilers for the generation of steam. 

2441 J. Gowans, for improvements in tramways. 

2144 D. B. Peebles, for improvements in gas regulators. 

244 F. A. 4. Manier, for improvements in pneumatic tele- 


hy. 
2460 M. Pedley and D. Pedley, for improvements in looms fer 
nving. 
7245 9 . W. McCarter, for improvements in sawing machinery. 
9505 W. H. Kent, for an improved machine for plaiting textile 
and other materials, 
2671 W. R. Lake, for an improved fastening for boots and shoes 
2759 A. V. Newton, for improvements in electric batteries, and 
in the means for exciting the same. 
2018 L. Perkins, for improvements in locomotive and traction 
engines. 
12919 L. Perkins, for improvements in marine and stationary 
è 
27089 J: A. B. Williams, for improvements in machinery r 
mixing materials for artificial fael and moulding them inte b! pe 
part of which machinery is applicable for moulding bricks 
other analogous articles. 
3454 A. Hugentobler, for improvemente in the preservation of 
fresh meat and vegetables, and in the preparation of catact of 
meia. Price, for improvements in muffs or finger protectors. 
111 J. Sullivan, for improvemonts in apparatus for sdminlstering 
pills. 
169 W. R. Lake. for improvements in printing presses, 
18 J. Booth, for improvements in the manufacture ef fabrics m 
st laco machines. 
Ta W. R. Lake, for improvements in machinery for nolling & 
pegging the soles of boots and shoes to their vamps ot uppira. 
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BREAK TAST.—-Errs'sCOCOA.—GRATXTULAnd COMFORT: 
1G. — By a thorongh knowledge of the natural Inws which gern 
the operations of divestion and nutrition, aud by a careful appuie- 
tion of the fine properties of well-selocted cocos. Mr. Eye bas re 
vided our breakfast tables with a delicately- flavoured Leversd? 
which may syo us wany heavy doctor billed h 
Gazette. Made simply with Bolling Water or Milk. Rach pach 
labelled—Jamzs Eris & Co., Homa@opathic Chemists, London. 
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ASTRONOMICAL NOTES FOR APRIL. 
By a FELLOW or THE ROYAL ÅBTROROMICAL SOCIETY. 


1 right ascension of the Sun at Greenwich 
mean noon on April the lst is Oh. 44m. 23·58., 
and his declination 4° 46’ 27-5” north. He may 
therefore be said, roughly, to form an isosceles 
triangle with & and ? Piscium, : being at the 
apex of it. 
5h. 36m. a.m., and sets at 6h. 8lm. p.m.—his 
rising and setting on the 30th taking place, in the 
same locality, at 4h. 35m. a.m., and 7h. 19m. 
p.m., respectively. The equation of time is 
additive, but diminishing, up to the 14th instant, 
after which date it becomes subtractive. On the 
Ist 3m. 4728. must be added to the time indi- 
cated by a sundial to obtain true clock time, and 
this quantity decreases to 9268. on the 14th. 
Subsequently, on the 15th, 5°59s. must be sub- 
tracted from the time shown by a meridian 
instrument; and, by the 80th, 2m. 58°49s. must 
be taken away from apparent time to get mean 
time. The semi-diameter of the Sun at his 
Greenwich transit is, on the Ist, 16’ 1:7”, and 
this occupies 1m. 45s. of sidereal time (convertible 
into mean time by the subtraction of 0:18s.) in 
its passage over the meridian. The semi-diameter 
will have diminished to 15' 54-1” on the 30th, and 
this will occupy Im. 6:01s. of sidereal time (con- 
vertible as before) in its transit. The sidereal 
time at mean noon on April let is Oh. 40m. 36°24s., 
while on the 30th it is 2h. 34m. 56·3 18. The 
mean time at sidereal noon, or mean time of 
transit of the first point of Aries, is 23h. 15m. 84°58. 
on the lst, and 21h. 21m. 38°16s. on the 30th. 
Solar activity is now perceptibly diminishing, and 
spots are becoming both smaller and less frequent 
than they have been. 

The Moon will be New at 81°7m. after midnight 
on the 7th, will enter her first quarter at 
10h. 11-3m. on the night of the 15th, be Full at 
lh. 37:2m. in the afternoon of the 23rd, and 
enter her last quarter at Sh. 209m. a.m. on the 
30th. She is exactly 23 days old at noon on the 
1st, and, of course, 29 days old at the same hour 
on the 7th. At noon on the 8th her age is 0-5 days, 
and so on to the 30th, when it is evidently 
22°5 days. At 7h. in the evening on April 8th 
libration will render an additional part of her 
south-weet limb visible, while at 8h. a.m. on the 
21st more of her south-east quadrant will come 
into view from the same cause. The Moon will 
be in conjunction with Saturn at 4h. 50m. in the 
afternoon of the Ist, with Venus at 7h. 23m. in 
the evening of the 5th, with Mars at 4h. 21m. p.m. 
on the 8th, with Mercury at 8h. 1m. the next 
morning, with Jupiter 36m. before noon on the 
15th, with Uranus at 11 o'clock the same night, 
and lastly with Saturn again at 11h. 18m. on the 
night of the 28th. 

There will be only three occultations of fixed 
stars by the Moon, and one close approach to a 
star by her during this month. First, on April 13, 
5 Geminorum will disappear at the Moon's dark 
limb at 6h. 55m., to reappear at her bright limb 
at 8h. 6m. Then, at 11h. 48m. on the night of 
the 14th, she will pass quite close to 48 Gemi- 
norum. On the 18th, at 7h. 59m. p.m., B.A.C. 3579 
will disappear at the dark limb, rea ing at 
the bright limb at 9h. 16m.; while, later on the 
same night, ¢ Leonis will be occulted by the dark 
limb at 10h. 14m., and emerge from behind the 
bright one at 11h. 10m. 

Mercury is now an evening star, and attaining, 
as he does, his greatest eastern elongation (19° 7’) 
at Sh. lim. a.m. on the 5th, and, moreover, 
having now considerable north declination, is 
very favourably situated for observation during 
the early part of April. His apparent diameter 
increases from some 7“ at the beginning of the 
month to something like 12” at the end of it. As 
he does not set antil nearly two hours after the 
Sun during the first part of April, he may be 
looked for in the evening sky after sunset, a 
little to the north of west. He travels from 
Pisces into Aries, but does not pass near any 
sufficiently conspicuous star for it to be taken as 


He rises in London on the lst at 


a mark. His conjunction with the Moon at 
8h. 1m. a.m. on the 9th has been noticed above, 
and he will also be in conjunction with Mars at 
lh. 20m. after midnight on the 19th. Our 
remarks as to his visibility apply only to the 
earlier part of April, as during the latter half of 
it he is travelling rapidly towards the west, and 
is, as a matter of fact, in inferior conjunction 
sire the Sun at 8h. 54m. in the evening of the 

Venus is a morning star, but is indifforently 
situated for observation, as she only rises between 
half and three-quarters of an hour before the 
Sun, in strong twilight ; souths between ten and 
eleven in the morning, and sets, of course, in 
bright sunshine. Her diameter, too, is now only 
about 11”, and is 5 her disc is ap- 
proaching a circular form; and she is, altogether, 
a poor telescopic object. Her conjunction with 
the Moon at 7h. 23m. on the evening of the 5th 
has been previously adverted to. 

Mars, with his minute disc of only some 5” in 
diameter, is too close to the Sun to be visible. 
His conjunctions with the Moon at 4h. 21m. in 
the afternoon of the 8th, and with Mercury at 
lh. 20m. a.m. on the 20th, have been before 
referred to. 

Jupiter, although rapidly approaching the west, 
still continues to be the chief and most con- 
spicuous object in the sky, up to, and for a little 
while after, midnight. He is travelling slowly 
eastward, through the barren region to the south 
of Castor and Pollux. He rises on the lst at 
10h. 39m. a.m., souths at 6h. 465m. p.m., and 
sets at 2h. 55m. the next morning—his rising, 
southing, and setting, on the 30th, taking place 
at 8h. 58m. a.m., Sh. 3°9m. p.m., and Ih. 10m. 
a.m. the next day, respectively. 43m. before 
noon, on the 10th, Jupiter will be in quadrature 
with the Sun. The effect of this on the interval 
elapsing between the entry on, or departure from, 
the disc of Jupiter, of his satellites, and of the 
shadows which they respectively cast, will be 
noticed in the list of the phenomena of the 
Jovian system for this month which we give 
below. His apparent diameter continues steadily 
to decrease, from about 40” at the beginning of 
April, to 36” at the end of it. We have previously 

of his conjunction with the Moon at 
11h. 24m. a.m. on the 15th. 

Owing to his position with reference to the 
Earth, the phenomena exhibited by Jupiter's 
satellites now are decreasing both in number and 
frequency. During the month of April the fol- 
lowing will be exhibited :—Firstly, on the night 
of the lst, at 7h. 40m., the transit of satellite 1 
will begin. It will be followed by its shadow at 
Sh. 57m. The egress of the satellite will occur 
at 10 o'clock, that of the shadow at llh. 17m. 
On the 2nd, satellite 1 will reappear from eclipse 
at 8h. 24m. 6s. A reap e from eclipse of 
satellite 3 will also take place at Sh. 3m. 558. on 
the evening of the 4th; and it is possible that 
afterwards, at Ih. 42m. after midnight, the oocul - 
tation of the 2nd satellite may be perceptible. 
On the evening of the 6th, satellite 2 will begin 
its transit at 7b. 59m., its shadow not entering 
on to the planet’s limb until 10h. 32m. At 
10h. 54m. the satellite will leave Jupiter s oppo- 
site limb, as will the shadow at Ih. 28m. the 
next morning. 16m. after midnight, on the 7th, 
satellite 1 will be occulted ; while the transit of 
satellite 8 will commence somewhat later, at 
Ih. 21m. On the evening of the 8th, at 7h. 43m., 
satellite 4 will enter on to the face of the planet, 
satellite 2 will reappear from eclipse at 8h. 25m. 49s., 
the transit of satellite 1 begin at 9h. 35m., that 
of its shadow at 10h. 52m., the egress of the 
satellite at llh. 54m., that of satellite 4 two 
minutes later, while the shadow of satellite 1 will 
not quit Jupiter’s limb until lh. 12m. the next 
morning. On the night of the 9th, satellite 1 will 
reappear from eclipse at 10h. 19m. 35s. The 
egress of the shadow of this same satellite will 
take place at 7h. 41m. the next evening, the 10th. 
Perhaps satellite 3 may be perceived to reappear 
from occultation at 6h. 52m. p.m. on the 
llth. It will afterwards disappear in eclipse at 
Sh. 38m. 19s., reappearing from it at 4m. 548. 
after midnight. The transit of satellite 2 will 
begin at 10h. 37m. on the night of the 13th. 
Perhaps, under very favourable circumstances, 
the ingress of its shadow at lh. 10m., and the 
egress of the satellite itself at lh. 32m. the next 
morning, may be discerned. On the night of the 
15th, satellite 2 will reappear from eclipse at 
lih. Im. 6s. ; the transit of satellite 1 will com- 
mence at 1th. 30m., its shadow come on 47m. 
after midnight, while it is conceivable that the 
egress of the satellite may be caught at Ih. 49m. 


At 8h. 40m. on the night of the 16th satellite 1 
will be ooculted, to reappear from eclipse at. 
12h. 15m. 5s. The shadow of this same satellite 
may perchance be detected in its entry on to the 
planet, at 7h. 16m. in the evening of the 17th; 
the egress of the satellite casting it occurring at 
Sh. 18m. ; and the shadow itself passing off at 
9h. 35m. Later, satellite 4 will reappear from 
eclipse at 10h. 22m. 33s. On the 18th it may 
happen that the occultation of satellite 3, at 
7h. 25m., may be discernible. It will reappear 
from occultation at 10h. 55m., only, however, to 
suffer eclipse at 12h. 38m. 118. It may happen 
that the ingress of satellite 2 may be detected at 
lh. 16m. a.m. on the 21st. Satellite 2 will be 
occulted at 8b. 13m. on the 22nd. The transit 
of satellite 1 will begin at 1h. 26m., and satellite 2 
reappear from eclipse at lh. 36m. 16s. the next 
morning, but the observation of these phenomena 
is problematical. On the night of the 23rd, satel- 
lite 1 will be occulted at 10h. 37m. The begin- 
ning of the transit of satellite 1, at 7h. 55m., and 
the egress of the shadow of satellite 2, at 8h. 2m., 
on the evening of the 24th, may possibly be 
caught. Afterwards, the ingress of the shadow 
of satellite 1 will commence at 9h. 10m, the 
satellite leave the planet’s face at 10h. lim., and 
the shadow at 11h. 30m. Satellite 1 will reappear 
from eclipse at 8h. 39m. 31s. on the night of the 
25th, and satellite 3 bs afterwards occulted at 
IIh. 30m. The egress of the shadow of satellite 
3 will happen at 10h. 7m. on the night of the 
29th; satellite 2 will subsequently be occulted at 
10h. 52m. Lastly, it is jast possible that the 
occultation of satellite 1 may be perceptible 34m. 
after midnight on the 30th. 

Saturn, in his old quarters in Sagittarius, oon- 
tinues in a deplorable position for the telescopic 
observer. He rises on the lat at about a quarter 
to 8 a.m., souths at 6h. 49'1m. a.m., and sets at 
10h. 53m. a.m. On the 30th his rising, southing, 
and setting take place at 54m. after midnight, at 
4h. 58m. a.m., and at 9h. 2m. a.m., respectively. 
He will be in quadrature with the Sun 35m. after 
noon on the 10th. Reference has previously been 
made to his conjunctions with the Moon, at tb. 50m. 
p.m., and 11h. 18m. p.m., on the Ist and 28th, 
respectively. 

Uranus, like Jupiter, is travelling towards the 
west, but is still observable during 2 good deal of 
the working part of the night. The directions 
given for finding him last month (Vol. XIV., p. 576) 
are equally available for the present one, as his 
movement is so extremely slow. His diameter 
remains stati at 4”. He is in quadrature 
with the Sun at 10h. 41m. on the night of the 
16th. We have spoken, under the proper heading, 
of his conjunction with the Moon at 11h. p.m. on 
the 15th. 

When we have said that Neptune is in conjnne- 
tion with the Sun at 9h. 5m. a.m. on the 13th, 
it will scarcely be necessary to add that he is 
wholly invisible during April. 

Shooting stars would appear to be tolerably 
common in the month of April. Suspicion 
exists of a periodical shower at some period 
between the 4th and the 11th, while a pretty 
well ascertained one is referred to in the B.A. 
report for 1870 as occurring between the 19th 
and 21st of the month. 


WEATHER CHARTS. 


first four weather charts of the Meteoro- 
logical Office, March 16 to 19, 1872, at 
8 a.m., are now before us. The arrangement is 
good, the land being shaded and the water wuite. 
On the left hand we have the weather reporta, 
and on the right the chart for the day, which 
consists of four maps; one for depicting tho 
isobars, one the isotherms, a third for the general 
direction of the wind and state of the ses, and 
a fourth for giving a statement of cloud, rain, tc. 
So far the general description. A word on the 
utility of the charts may not be out of place. 
Confining our attention to the barometer and 
temperature, a'glance at the four charts will con- 
vince us that the area embraced by the maps is 
but small, the isobars and tsotherms being inere 
fragments. The directions and values of these 
lines are the only elements of pressure aud tem- 
perature attainable from the charts. The relation 
of the meteorology of the British Islands and 
France to the Continental area on the east aud 
the oceanic area on the west is unattainable, 
and these relations are of the first importauce in 
judging of the progression of weather. On the 
16th we had the barometer ranging from 30 
to 29°57, being a gradient N. N. W. of about 
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On the 17th the directions of the lines were 
altered, running S.W.—N.E. instead of W.S.W. 
—E.N.E. We are, however, entirely iznorant of 
the barometric state of the countries in advance 
of these lines, and quite as ignorant of the nature 
of the isobars likely to suoceed them. This is 
particularly illustrated in the isobaric chart of 
March 18, a new system being manifested over 
the whole of the area. This great and decided 
alteration in the direction and value of the isobars 
shows that a single telegram daily is insuffioient. 
according to our views, for the requirements of 
meteorology. 

The most valuable feature of the charts is the 
connection between barometric pressure and wind. 
In this notice we cannot enter into a description 
of the relation existing between the two, farther 
than saving that the wind maps show nnmistak- 
ably that the general course of the wind is paral- 
lel to the direction of the isobars. 


COMPRESSED AIR AS A MOTIVE 
POWER, 


* ha ve had occasion within the last twelve 

months or so to call the attention of our 
renders to the progress which is being made in 
the application of compressed air as a means of 
obtaining motive power. In this country ma- 
chines have been constructed, and we believe 


with satisfactory results, which are pnt into mo- 


tion by the expansive force of air compressed by 
means of water or suitable steam- engines, the 
power being conveyed to the scene of its opera- 
tions in pipes, the length of which is practically 
unlimited. So far as we know, however, com- 
pressed air has not been employed iu this 
country for obtaining motion, except in those 
cases where it is almost impossible to use steam 
for instanco, in coal-mines; and an account of 
its successful application to colliery working will 
be found at p. 2, Vol. XIII. In the United 
States, on the contrary, compressed air as a 
motive power has received more than usual at- 
tention, especially since its value was proved 
bevond doubt by the operations at the Mont 
Cenis tunnel, and American engineers and inven- 
tors have been both experimenting and theorising 
on its capabilities and the best methods for its 
utilisation—its application to locomotion being 
the principal object sought by our cousins. 

It is actually more than 60 years ago since Med- 
hurst proposed to drive carriages through a brick 
tunnel by means of an air-blast, and various 
projects for aceomplishing a similar object have 
been introduced, but have invariably failed, either 
from mechanical difficulties or from the absence 
of any economy—psrhaps we should say from the 
great expense incurred in keeping the apparatus 
in working order. Probably the most notable of 
all these attempts was the Atmospheric System 
tried on the South Devon Railway, in 1847, by 
Brunel, which although successful as far as the 
mere propulsion of the trains was concerned, 
was yet so hampered by constantly recurring 
difficulties that it was finally abandoned by the 
directors, for ‘‘ prudential ” reasons. The prin- 
ciple of this atmospheric system, which was 
patented by Clegg and Samuda, consisted in a tube 
containing a close-fitting piston, which was driven 
along by the pressure of the air behind it, a vac- 
cuum being created in front of it by means of 
powerful steam-engines. The tube had a slit in its 
upper surface which was covered by a valve of lea- 
ther, and through this slit the bar connecting the 
piston with the carriages passed. It is obvious that 
the construction ofa valve whichshould tit with the 
requisite closeness, and yet open readily, to allow 
the passage of the connecting bar, must necessarily 
be a work of great ditliculty, requiring much 
ingenuity and skill for its accompiisument; and 
it is no wonder, therefore, that in the early life 
of the system, before experience had been gained 
by extended trials, many failures should have 
occurred, and that even Brunel should have 
recommended no further persi:'snuce in the 
attempt. It was, however, the opinion of many 
persons at the time that, given the requisite funds, 
the atmospherio system might eventually have 
triumphed, and the defects in the original ap- 
paratus havo been successfally remedied. 

A resnscitation of the old system has been 
frequently proposed of late in the United States 
for the motive-power of trains in tunnels to be 
constructed underneath the crowded and busy 
etrects of the principal cities; for although 

‘ve are there as common as lampposts, 
‘ind incapable of accommodating the 
ungequence chiefly of the slowness 
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with which the cars are drawn by horse- power. 
It is in the direction of applying compressed air 
as a motive-power for tramway cars, however, 
that experiments have been carried out which bid 
fair to lead ultimately to success. In several 
instances cars have been propelled by compressed 
air, but as the apparatus employed is only re- 
garded as tentative, the details of the mechanism 
and the characteristic action of the air have 
not been published with sufficient minuteness to 
enable an accurate estimate to be made of the 
power obtained and of its cost. The necessity 
of some improved means of transit in cities is 
ac, nowledged on all hands, and as we know that 
“ Necessity is the mother of Invention,” it will 
probably not be long before some economical, 
easily-controlled force is applied to the propul- 
sion of street cars, at all events in America. We 
have already illustrated the American ammonia 
engine, and we recently described a steam car in 
course of construction in this country; but we 
think that compressed air will ultimately be the 
chosen means of propulsion. Mr. J. A. Whitney, 
in a paper read before the New York Society of 
Practical Engineering, after alluding to the objec- 
tions against the employment of steam in carriages 
traversing public thoroughfares, and protesting 
against its use for underground railways in tunnels 


It will be apparent, then, to our readers that 
there is nothing impossible in the proposal to ran 
street cars by means of compressed air—in fact, 
it has been done, and an account of a trial of one 
at Chicago will be found on p. 345, Vol. XII., in 
which it is stated that the only fault was 
the noise made by the exhaust of the engines. 
This latter can be easily remedied, and the 
escaping air used to cool the atmosphere 
of the car in summer and urge the fire in 
winter. The next question, then, is in reality 
the main point. What is the cost? There is, first of 
all, the construction of the reservoirs, which for 
the sake of lightness must be of steel or copper; 
and then there is the requisite apparatus for com- 
pressing the air, which must be supplied in 
duplicate, one for each end of the road, for the 
weight of the car would scarcely be increased for 
the sake of storing sufficient air for a double 
journey. The other expenses would be much the 
same as now, sothatit is a matter of compara- 
tively easy calculation to approximately asoer- 
tain the first outlay, and whether the increased 
comfort and speed of travelling could not be ob- 
tained for the same amount as is now paid for 
horseflesh. The system would doubtless be more 
expensive than steam; but there are obstruc- 
tions ” to the introduction of the latter which 


without openings, declared that horse power is could not woll be thrown in the way of compressed 


acknowledgod to be inadequate to the wants of air. 


Mr. Whitney, who is perhaps rather enthu- 


New York street railways; the transmission of siastic in the matter, believes that passengers 


power by ropes, as illustrated in the elevated 
railway on Greenwich-street, has proved a 


% mediocre and insaffivient method of propulsion,” | 


and it is only in pneumatic power that he con- 
siders sufficient promise of success appears to 


justify the outlay required to thoroughly test the 


principle. The plan, which has hitherto given the 
best results, consists in compressing the air to a 
very high degree, and storing it in tanks or 
cylindrical chambers arranged about the body of 
the car in the most convenient manner; from 
these the air is led to a receiver supplying the 
cylinders, which are constructed in much the 
same manner as those of steam-engines. In all 
this there is, of course, but little difficulty; if air 
is compressed to, say, 200ib. on the square inch, 
and is then allowed to exercise its elastic force on 
a piston fitting closely iu a cylinder, we can 
calculate approximately the amount of power 
the piston should exert, but if we omit to 
take into consideration the surrounding con- 
ditions and the peculiar characteristics of 
expanding air we shall, without doubt, make 
& gricvous mistake in our calculation. Most 
of our readers are aware that when compressed 
air is allowed to expand it robs the surrounding 
matter of all the heat it can, and, indeed, by 
virtue of that property has been used for refriger- 
ating purposes, It will be evident, therefore, that 
unless the air is considerably raised in tempera- 
ture, or the cylinder heated by means of water or 
hot air circulating in a jacket, that whatever 
moisture may be contained in the compressed air 
will be converted into ice, which will speedily. 
block up the exhaust port and the pipes connected 
with it, as well as lower the temperature of the 
air in the reservoir. To obviate this difficulty one 
inventor proposes to construct the main reservoir 
of a material which will prevent the loss of heat, 
and consequently of power, by radiation—the air 
in the process of compression becoming, of course, 
considerably raised in temperature—heat which it 
is desirable to retain; another proposes to pass 
the pipe conveying the air to the cylinders through 
the warming apparatus of the car; while a third 
suggests an arrangement whereby the air from the 
stove used for warming the car should be made to 
circulate in annular jackets round the cylinders. 
Indepsndently of the fact that the stove is not 
always in requisition to “ warm the car,” e.g., iu 
the summer, these plans are open to objection on 
several grounds; and it appears to us that the 
proposal to heat the cylinders by means of jackets 
containing hot water is tobe preferred, as the water 
could be changed at the end of each journey, 
and facilities would be also afforded for warming 
the air of the main reservoir, in which the re- 
frigerating effect would be experienced during the 
early part of tho piston stroke. Another proposal 
has for its principal feature the heating of the air by 
burning hydrogen or carburetted hydrogen in a ves- 
sel nearthe cylinders. The hydrogen is compressed 
to the same degree as the air, and burns in jets 
in the air which passes through the above-men- 
tioned vessel on its way to the cylinders. The 
gas is to be get alight by means of electricity: so 
that the apparatus for working the car wonld 
become a trifle too oomplicated and expensive, we 
think. 


may be cheaply carried at a speed of from 20 to 40 
miles an hour with all the comfort of ordinary 
rail ways, aud none of the dangers or inconveniences 
incident to the employment of locomotives.” 
His proposal for a pnéumatic railway will show 
how far in this direction the ideas of the Americans 
are advanced. Au elevated pneumatic tube is 
to be carried over the bnildings and cross-streets, 
sustained on iron supports constructed on the 
principle of a suspension bridge over each block ; 
this tube is to be of wrought iron for strength and 
lightness ; lined with wood for moderate warmth 
and for redaction of friction to the air blast ; 
glazed throughout its length with panes sufficient 
in size and number to light it well; furnished with 
switches, to enable a car to be stopped at a sta- 
tion without interference with the others; far- 
nished with electric signals automatically ac- 
tuated by the cars themselves, to indicate their 
approach to the stations; the working of the 
line to be placed, from the lowest duty to the 
highest, in the hands of educated, careful and 
properly remunerated engineers, and the question 
of quick transit, in one of its phases at least, 
will be solved with greater satisfaction to the 
public and credit to the engineering profession 
than the most ardent advocates of speedy pas- 
senger travel now dare hope for.“ 

Whether the system will be adopted in this 
country for propelling street-oars will probably 
depend in a great measure on the suceess of the 
attempt in America; but as a means of obtaining 
coal that is otherwise out of reach there can be 
no doubt of the great utility of the com- 
pressed-air apparatus. Machines for getting 
coal are capable of working in a temperature 
where musoular exertion is almost impossible; 
and the air having done its work in actuating the 
apparatus will cool the underground passages, and 
enable human beings to penetrate much deeper 
into the crust of the earth than they have hither to 
succeeded in doing. 


THE METALLURGY OF IRON AND STEEL. 


1 following is an abstract report of a course 

of lectures on the above subject delivered 
by Dr. Percy, F.R.S., in the lecture theatre of 
the Geological Museum :— 

We have heard of precious metals, noblo 
metals, and base metals: but if a metal is to be 
judged noble in respect of its utility to mankind, 
iron holds the highest rank. It is extremely 
widely diffused, is, in fact, everywhere ; however 
deep we go iron is to be found, and it is a larga 
constituent of many rocks. It exists even in 
our blood, and without it we could not live. I 
have seen sufficient iron taken from out of a 
man's blood to make a medal. 

Iron ores contain always the metal in a state 
of combination, the only case in which we are 
acquainted with the native metallio iron is that 
of meteoric iron. This comes probably from 
some interplanetary spaces—we know not where 
—and occasionally masses of it have dropped 
down on our earth, varying in weight from ounces 
to tons. 

Red oxide of iron, or red iron ore, is one of the 
most important ores in this country ; it is now 
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largely in demand for making the metal snitable 
for the Bessemer steel process, and on this ac- 
connt has lately risen to double its former value. 
It occurs in largo nodular, sometimes“ kidney- 
shuped” masses, and occasionally crystallised, 
and presenting a bright metallic lustre, when it 
is known as ‘‘spccular iron ore.” In all theso 
cases it contains the same proportion of che- 
mical elements, and these are iron and oxygen. 
Oxygen forms abont one-fifth of the atmosphere; 
without it no combustion could occur, no human 
being could live. The metals have a strong af- 
finity (or liking) for oxygen. A stecl spring 
burns in it with vivid scintillations. Placed in 
a jet of flame, from a mixture of coal gas and 
oxygen, the combustion is very striking. If we 
take a piece of metallic iron and leave it exposed 
to the air it soon becomes covered with rust. 
This rust is the oxide of iron, being nothing more 
than a combination ofthe metal with the oxygen 
of the air; in most cases a certain proportion of 
water is added. 

If we take a piece of iron, heat it, and keep 
it for a long time, it undergoes a change. It in- 
creases considerably in weight; and if the heat 
be continued, especially if the metal be finely 
divided, asin the state of filings, it becomes con- 
verted into an oxide just like the above ore. 
There is still another way of producing this oxido, 
—namely, by dissolving the metal in an acid 
(as muriatic), and then precipitating it by the 
addition of another substance (as potash or am- 
monia). If this oxide of iron be rubbed on a 
piece of paper it will always give a distinct red 
mark, and never a brown or black one, and in this 
way we can distinguish between one kind of iron 
ore and another. This ore, when perfectly pure, 
contains 70 per cent. of metallic iron. Some of it 
is used for a very important purpose—viz., 
burnishing, and when ycu get hold of a good bit 
it is worth a good deal of money. It is also 
used as a pigment, the so-called Indian red and 
Vemetian red sre oxides of iron. Also for po- 
lishing plate glass, for which purpose tho oxide 
is ground and washed in water, and after the 
coarser particles have settled the liquid is poured 
off, and the finer particles for use allowed to 
subside, and thus they are obtained in a state of 
great tenuity. Rouge, used for polishing silver, 
is also an oxide of iron, and the oxide is also fre- 
quently used for adulterating red lead.“ It is 
found in Cumberland and Lancashire, and is very 
much in request on sccount of its purity ; large 
quantities are now imported from Spain. 

Another kind of iron ore is called brown iron 
ore; it is nothing more than the red ore combined 
with water, and may be called # natural rust. 
There is a great deal of it in various parts of the 
world; much in the Forest of Dean, where it has 
been worked since the time of the Romans. 
When perfectly pure it contains 59:89 per cent. 
metallic iron and 14:5 water. Ochres are an 
artificial sort of it. It forms the bases of the 
so-called Northampton Ore.” 

The third kind of ore is magnetite or magnetic 
oxide of iron, and of this kind we have not 
much in this country. It is a combination of the 
protoxide and the red or peroxide—viz., FeO + 
Fe O3. It is the natural loadstone, and attracts 
the magnetic needle, hence its name. It contains 
24 parts oxygen to 56 parts iron. It forms one 
of the most important ores of Sweden, Canada, 
and the United States, and is one of the purest 
ores of iron, being in great reqnest for iron 
adapted for steel manufacture. It contains 
72°4 per cent. iron. The next kind is sparry or 
spathio iron ore. We have not much of it in 
this country. It is found in Somersetshire, 
Germany, Austria, and other parts of the world. 
It is the carbonate of iron, and contains, when 
pure, 48:25 per cent. of the metal. In addition 
to its elementary constituents it frequently con- 
tains another metal which plays an important 
part in the manufacture of iron —manganese. 

When heated it, loses all its carbonic acid, and 
you get not the protoxide of iron remaining, but 
& mixture of the two oxides. All the important 
ores of iron from the coal-measures are of this 
kind; not pure carbonate however, but mixed 
with more or less clay; a little carbonate of 
lime, carbonate of magnesia, and always more or 
less phosphorus, the latter being an inveterate 
enemy in iron and steel manufacture. From the 
fact of these clay iron ores containing phosphorus 
they are unsuitable for many purposes—e.y., the 
Bessemer process; thence the great demand for 
the red oxide. Sometimes these ores contain 
other impurities, as zinc; occasionally lead in 
form of lead ore; copper in form of copper ore; 
nickel; and sometimes, but rarely, silver. There 
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is also moro or less coaly matter, and when that | hide, and he can work one with each foot. 


reaches eight or ten per cent. it gives a dark 
colour to the ore, which is thence called“ black 
band.” They are called “ elay ” iron ores becanse 
the nodules resemble clay; they are found in 
many parts of the world. They are not confined 
to the coal-measures, but are nleo found in the 
Weald of Sussex—the iron railings round St. 
Paul's aro made from Weald iron ores. The 
Cleveland iron stone is mainly a carbonato of 
iron. 

Tron varies notably with the kind of ore from 
which it is made, but this depends not on gny 
difference in the metal itself, but in the presence 
of certain impurities varying in nature and pro- 
portion. 

In the extraction of iron the ore is in every 
case treated as an oxide. If we take the red 
oxide there is nothing more to do in that respect ; 
the brown variety must be heated to drive off the 
water; the magnetic ore requires no further 
treatment; the clay and sparry ores must be pre- 
viously raised to a red heat to drive off the car- 
bonic acid. Thus in every case we find, without 
exception, that the material treated for the pur- 
pose of obtaining iron and steel is the oxide of 
iron. 

If we take the oxide and reduce it to powder, 
and mix with it a small quantity of charcoal, and 
then heat it in a closed vessel for a short time, the 
charcoal will remove the whole of the oxygen. 
This process requires a very high temperature. 
If we take a lump of oxide and simply imbed it 
in red hot charcoal, and keep it so for a few hours, 
we shall find that every particle of the oxygen 
will be perfectly removed from it, and there will 
remain a mass of workable, metallic iron. It is 
not even essential that there should be extensive 
contact between the ore and the charcoal, it is 
sufficient to imbed the former in the latter. 

We have heard of the stone age, the bronze age, 
and the iron age, and are told that they occur, in 
this sequence. Now bronzo is an alloy of copper 
and tin, usually 10 per cent. of tin, and the pro- 
duction of bronze would imply a considerable 
degree of advance in the art of metallurgy, as 
both copper and tin had to be extracted from their 
ores. They require to be melted together in 
proper proportions, and then to be melted again 
and cast. Metallurgically speaking, one would 
expect to find, other circumstances being clear, 
that the iron age would be next after tho stone 
age. Iron isso very readily destroyed by corroding, 
while bronze endures well, that it is no wonder if 
iron was used by these early people, that it has 
not come down to us. In the Assyrian collection 
in the British Museum are some very interesting 
objects of iron and steel, which show that these 
people were well acquainted with the use of iron, 
and that it was plentiful and cheap we may infer 
from the fact that they used it for hammer 
heads. 

In other instances, in ancient times and at the 
present day, in countries where it is commonly 
said that civilisation is not advanced, the process 
for extracting iron from its ores is essentially a 
reduction of the oxide by means of charcoal. 
They take a small furnace, often not larger than 
an ordinary chimney-pot (cost about three half- 
pence); this is lined at the bottom with fire-clay, 
or the best substitute they can get, and has a hole 
by which to admit the air. These are sometimes 
circular in section, sometimes rectangular, and 
frequently the bottom is made totake out. They 
next reduce the ore to coarse gravel, and place 
it in the furnace in layers, alternating with layers 
of charcoal. To keep up a continuous blast, if 
they have not a double acting bellows, two or 
three pairs of bellows are worked in alternation. 
The oxygen is removed, and with the charcoal 
forms carbonic oxide, which burns at the top of 
the furnace. After working hard at the bellows 
for some hours, the ore is reduced, and the iron 
forms a metallic mass at the bottom of the 
furnace. 

The lecturer then described a kind of bellows 
used by the Hindoos, who have, no doubt, bellows 
properly so called, but use a kind of which one man 
can work two alternately, and so keep up the 
blast. It consists of a rude piece of wood with a 
cavity hollowed ont, and covered over by a piece 
of supple buifalo hide. In the hide over the centre 
of the cavity is a hole through which a string 
passes, and is fastened to a small peg to prevent it 
drawing through. The other end of the string is 
fastened to a long bamboo spring, which thns 
keeps the hide stretched. A bamboo tube leads 
the air from the side of the bellows to the furnace. 
They are worked by aman covering the hole with 
his heel, at the same time pressing down tho 


Another example of Indian bellows was shown, 


consisting of the skin of an animal sewn up, ex- 
cepting a tubular portion (for the nozzle) ft one 
end and a longitudinal slit at the other. The 
edges of this slit were fastened to two sticks; and 
the bellows were worked by setting one end of the 
sticks firmly together on the ground as a fulerum 
for the leverage, and working the other back- 
wards and forwards, closing the sticks as you 
advance it to force out the air, and opening them 
on withdrawal. If the hide be supple a good blast 
can be thus obtained. 

A third kind of bellows—double acting—was 
exhibited, as used in China and Japan, the 
one in question having been used by an itinerant 
tinker in China. It consists ofa rectangular box, 
closed at bottom, but with a movable lid, and a 
hanging valve at each end, opening inwards. 
Inside is a piston worked by a bandle outside, and 
having a packing of cocks’ feathers. On the 
bottom is a canal running the whole length, with 
anopening on the top into the box at each end. 
The exterior opening (in reality two) is about 
halfway of tho length of this canal, inside of 
which valves are placed to regulate the passage 
of the air during the working of the piston. This 
apparatus works remarkably well, giving a good, 
practically continuous blast. 


(Zo be continued.) 


LESSONS ON CHEMISTRY.* 
By SkLIxO R. Borroxx. 
(Late of the Istituto Bellino, Novara, Italy.) 


(Continued from p. 4.) 
c. CnLoRNE TETROXIDE.— Synonym: Chloric 
O. ride. Symbol: Cl' O“, or Cl,'0,"? Mole- 


cular weight : 67˙5. 


1 1 6 RTIES.—A gas of a deep yellow 

colour, with ‘a smell resembling that of 
chlorine, though not so pungentand suffocating. Its 
specific gravity is 2°3365, or, what amounts to the 
same, it is about thirty-four times as heavy as 
hydrogen, hence we are led to conclude that its 
molecule contains only one atom of chlorine, 
united to two of oxygen, and not two of chlorine 
to four of oxygen (see foot-note referring to 
chlorine trioxide). In common with the com- 
pounds just examined, it possesses great bleach- 
ing powers. It may be condensed to a red liquid 
at a temperature of about—4” Fahr. It is a most 
dangerous body to operate upon, as it is liable to 
explode with a very slight rise of temperature, 
sometimes fracturing the containing vessel, and 
thereby endangering the experimenter. It dis- 
solves freely in water, but does not appear to 
unite with it to form an acid,? though tho solu- 
tion formerly went by the name of hypochloric 
acid. This solution, when placed in contact with 
metallic oxides, gives rise to a mixture of a 
chlorite and a chlorate® of the metal employed. 
Up to the present time chloric oxide has received 
no practical application. 


111.—Preraration. — A small quantity of 
potassium chlorate is made into a paste with sul- 
phuric acid. The mixture assumes a deep 
yellow tint, and is then to be introduced into a 
retort, which must be carefally heated with warm 
water (bain marie). Chlorine tetroxide is evolved, 
and may be collected by downward displacement, 
as water decomposes it, and mercury is attacked 
by it. The interchanges which take place during 
the action of sulphuric acid on potassium chlorate 
occur in two phases —viz., lst. The production 
of chloric acid and sulphate of potassiam; 2nd. 
The splitting of chloric acid into water, per- 
chloric acid, and chloric oxide. The following 
equations may serve to illustrate these changes :— 


Ist Phase. 


3K'Ci0, + 3H. SO. = K HSO. + 3H'Cl0; 
2nd Phase. 

3H'Cl'0,” = H'O" + H'Cl'0,” + 20'037". 
112.— The formula of chlorine tetroxide may 
be represented in two modes, according to the 
view taken of its constitution. If we take the 
view, with some, that an open chain (see 26) 
caunot exist in the free state for an appreciable 


— 


* The right of translation and reproduction is reserved. 


1 Peroxide of chlorine. 

2 Aco ding to some, water decomposes the gas, split- 
ting it up into chlorous and chloric acids. 

8 Seo paragraph 114 in explanation of the term 
„ chlorate.” 
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space of time, we must represent its molecular 
constitution as being— 


c1 . · ef — 0 alja — 02 * ci 
But, as we have already seen, this does not agree 


with its vapour density, hence many chemists hold 
its constitution to be— 


Cribs 0 <a> 


Attention has already been called to the fact (78) 

that chlorine appears in certain cases to act as if 

bivalent; this being the case, no difficulty would 
arise from stating its graphic formula to be— 


7 * a 
Oar 0 
a formula which would bring its molecular constita- 
tion into direct agreement with its vapour density, 
for Cl = 85:5 + O, = 32 = 67:5, which is, as 
theory leads us to expect, twice its vapour density 
33:75 (see 17). 

D. CHLoRIXR Prntoxme.—Synonym : Chloric 
anhydride4 Symbol : Cl“ O; (e). Molecular 
weight : 151 (?). 

113.— This body is as yet unknown in the 
separate state. In combination with the elements 
of water it exists in chloric acid, to which it 
bears the same relation as the hypochlorous and 
chlorous anhydrides bear to hypochlorous and 
ehlorous acide. 


D (2). Catoric Ac. — Synonym : Hydrogen 
Chlorate. Symbol: H'Cl'0,". Combinina 
weight : 84:5. 


114.—Prorerties.—An oily, colourless flnid, of 
a strongly sour taste. It reddens vegetable blues, 
but does not possess bleaching powers. It has 
never been obtained entirely free from water, for 
on reacbing a certain point of concentration it is 
decomposed with evolution of oxygen. Heat also 
effects this decomposition, resolving chloric acid 
into a higher oxide of chlorine, viz., perchloric 
acid and oxygen. In fact, its most marked pro- 
perty is the facility with which it parts with its 
oxygen. For this reason it isa most powerful 
oxidising agent. A few drops allowed to fall on 
a piece of paper cause it to ignite, owing to the 
rapidity with which oxidation takes place (see 
paragraph 80). Incontact with metallic oxides, 
chloric acid gives rise to a metallic chlorate and 
water; thus :— 

M,'0” -+ 2 H’Cl'0,” = 2M Cl'O;“ + H,0. 
The chlorates are all soluble in water; and on 
heated split up, as we have already seen (87), into 
oxygen and a chloride, thus :— 


MCT O, = MCI + 30”. 
Hence potassium chlorate is a most convenient 
source of oxygen. 


115.— Preparation.—On passing a current of 
chlorine through a solution of potash or soda, or 
through a stratum of slaked lime, if the temperature 
be kept low, a mixture of a chloride and a hypo- 
chlorite is produced (see 103), but if the tempera- 
ture is high, or the resulting compounds be 
afterwards heated, no hypochlorite is formed (as 
the hypochlorites are all decomposed by heat) but 
a chlorate of sodium, potassium, or calcium, as 
the case may be, mixed with a corresponding 
chloride. The resulting chlorides, being much 
more soluble in water than the chlorates, remain 
in the mother liquors on allowing the solution to 
erystallise. 

From the potassium chlorate R Cl! Oz“. chloric 
acid may be easily obtained, by dissolving it in 
waterand allowing a body called hydrofluosilicic 
acid H, Si F., to act upon it; when a substi- 
tiou of the potassiam in the chlorate for the 
hydrogen in the acid takes place,and chloric acid, 
together with potassium silico-fluoride, are the 
results, thus :— 

2K/Cl'0,” +H,’ BIF; K Si“ F. 4-2’ Cl'0,”. 
The silico-fluoride is insoluble in the resulting 
chloric acid, hence it may be separated from it 
by filtration through asbestos, or by decantation. 

By treating barium ‘chlorate with sulphuric 
acid this latter seizes on the barium and liberates 
the chloric acid. The chlorate must be dissolved 
in water, and the sulphuric acid (previously di- 
luted and cooled) added gradually as long as a 
precipitate of barium sulphate is formed: this 


€ Chloric acid. Barff., 1871. 
& Hydric chlorate. 1871. 


C Mother liquor, a term used to denote a solution 
which has furnished crystals. 
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is separated as in the previous case. The inter- 
changes which take place may be expressed as 
follows :— 

Ba’2Cl'0," + H,'8"0,’ = Ba' S“ O. + 2H Cl'0,”. 
In both these processes, the resulting chloric acid 
contains a quantity of water, which may be 
partially removed by careful evaporation under 
the receiver of an air pump, under which stil- 
phuric acid is also placed to absorb moisture. 
The molecular constitution of chloric acid may be 
represented graphically thus :— 

However, as chloric acid has never been obtained 
in the state of vapour, this must not be taken as 
certain: all we know is, that for every atom of 
chlorine in this compound there are three atoms 
of oxygen and one of hydrogen. Hydrogen 
chlorate, or chloric acid, was first isolated by 
Gay-Lussac. 


E. CHLORINE HEPTOXIDE —Synonym: Perchloric 
Anhydride.1 Symbol: Cl O“ (7). Molecular 
weight: 183 (2) 

116.— This body has not been obtained in the 
free state. Combined with the elements of water, 
it forms the compound known as perchloric acid, 
or hydrogen perchlorate, to which it is related in 
the same manner as the other anhydrides are to 
their respective acids. 

E (2). PENCHLOHG Acrp. Synonym: Hydrogen 
Perchlorate.8 Symbol: H’CV0,". Combining 
weight: 100:5. 
117.—Propertres.—Perchloric acid, the most 

stable of the oxy-acids of chlorine, is, when pure 

a syrupy, transparent, and colourless fluid, which 

has been cooled to — 31° Fahr., without solidify- 

ing. It is very volatile, and fames when exposed 
to the air. owing to its powerful affinity for water. 

Its specific gravity at the ordinary temperature is 

1:762. The readiness with which it parts with its 

oxygen when in presence of oxidisable bodies 

causes it to be one of the most powerfal oxidising 
agents known. A drop allowed to fall on any 

combustible, such as wood, paper, charcoal, &c., 

produces combustion with explosive violence. 

Like most acide, it reddens litmus? paper; but 

it possesses no bleaching properties. It combines 

with water to form a white solid crystalline 
hydrate, which melts at 122° Fahr. The compo- 
sition of this hydrateis H' CIO, + H,'O”. This 
hydrate is almost as powerful an oxidising agent 
as perchloric acid itself. If these crystals be 
dissolved in water, they form a solution which 
resembles very much the pure acid, being like it 
of an oily aspect; it boils at the constant tempe- 

rature of 392° Fahr. This solution contains 72:3 

per cent. of real acid, which corresponds to the 

formula, 9H'CI'O,” + 19H, O0. In combina- 
tion with metals, perohlcric acid forms a sories of 
compounds called perchlorates, the general formula 
of which is M'CUO,”. As in all other cases where 
an acid acts on a metal, hydrogen is evolved, and 
replaced by the metal, thus— 

H'Cl'0,” + M' = M'Cl'O + E'. 

The valency of an acid can always be measured 
by the amount of replaceable hydrogen contained 
in its molecule. Hence perchloric acid is mono- 
valent, as its molecule contains but one atom of 
replaceable hydrogen; it can, however, com- 
bine with a bivalent metal, but in this case two 
molecules are required to saturate the bivalenc 

of the metal, thus— 7 

? ¢ 2 cl'o,” — 7 
M“ + 2H Cl'0, — M. CO. = 2H 0 

When perchloric anhydride unites with water to 

form perchloric acid, the following interchanges 

axe supposed to ensne— 


Cl O7 + H,’0” = H’Cl'0; + HCl O,, 
or, in words, one molecule of water, and one of 


perchloric anhydride, give rise to two molecules 
of perchloric acid, or hydrogen perchlorate. 


118.—PreraraTion.—Three processes will be 
described :—1st. By boiling a solution of chloric 
acid it is converted into water, chloric oxide gas 
(which escapes), and perchlorio acid, thus :— 

3H'Cl'0,;” H, O + Cl,'0,” + H' Cl'O-. 
2nd. On heating potassinm chlorate it melts, and 
if kept in gentle ebullition, without raising the 


7 Perchlorio acid. 1871. 
8 Hydric perchlorate. 1871. 


? Litmus, a vegetable blue, prepared from a lichen, 
commonly called orchil. 


10 Roscoe doubts the truth of this beipg a definite 


compound. 


Mar. 29, 1872. 


temperature, it gives off oxygen. After some time 
the fluid mass begins to thicken, and at last 
assumes a dough-like consistence. If the heat be 
withdrawn at this point, the mass is found to be 
a mixture of chloride, chlorate, and perchlorate of 
potassiam. On treating this mixture with hydro— 
chloric acid, the chlorate is decomposed, while 
the perchlorate remains unchanged; washing 
with a small quantity of water removes the chlo- 
ride, which is very soluble in water, while the 
almost insoluble perchlorate remains behind. 
From potassiam percholate perchloric acid may 
be obtained by distilling it with sulphuric acid, 
which seizes on the potassium, setting free the 
perchloric anhydride, which instantly unites with 
the liberated hydrogen of the sulphuric acid to 
form perchloric acid, thus :— 
2K'Cl'O” + H, SO.“ = KSO. + 2H’Cl’0,”. 
3rd. Potassium perchlorate may also be prepared 
by adding well-dried 
and finely-powdered 
potassium chlorate, in 
small portions at a 
time, to an equal 
weight of sulphuric 
acid, and gently 
warming in an evapo- 
rating dish (Fig. 10). 
The sulphuric acid 
first liberates the 
chloric acid from the 
chlorate; but this is 
immediately decom- 
- posed by heat, and 
converted into hydro- 
— — gen, chloride tetrox- 
ide, and perchlorio acid, which combines with 
part of the potassium, thus :— , 
6K'Cl'0,” + HSO,“ = 3K,'S”0,” + 6H'Cl'0,”, 
and then 
3K,'8”0,” + 6H'C!'0,” = 3H'K’8"0,” + 3H’ 

i 30 % 5K CH 
The compound of sulphuric acid with potassium 
is readily soluble in water, which is, therefore, 
used to remove it, leaving undissolved the per- 
chlorate. From this the acid may be obtained as 
above, er the potassium may be removed by hy- 
drofluosilicic acid, as recommended for chloric 
acid (115). The molecular constitution of per- 
chloric acid is presumed to be 


77 2. 0 


1 —0 Ä ema 20. 202 ci 


while that of chlorine heptoxide may be repre- 
sented by 5 


7 Aa . * n a a 2 
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SOUND WAVES. 


„A. M. MAYER, in a note communicated 

e tothe Académie des Sciences, gives an 
account of certain experiments made by him with 
reference to alteration in wave length produced 
from a motion of translation iu the sounding 
body :—Having procured, he says, four tuning 
forks, fixed to sounding cases, and giving the 
note Ut? = 256 complete vibrations per second, 
I numbered them 1, 2,3, and 4. I brought Nos. 
1 and 2 to perfect unison, by a method to be 
described. No. 1 was placed before a magic 
lantern; a little ball of good cork, 6mm. in dia- 
meter, was suspended by a silk thread against 
one of its prongs; the images of fork and ball 
were projected on a screen. No. 3 had a little 
wax attached to one of its prongs, so that it 
gave two beats in a second with No. 1 or No. 
2. No. 4 had its extremitics filed, and also 
gave two beats per second with No. 1 or No. 2. Thus 
No. 4 gave 2 vibrations per second more than No. 
1, while No. 3 gave 2 vibrations less. The fol- 
lowing were the experiments :— 

ExrkRIMEN T 1.—Fork No. 2, attached to its 
case, and held in the hand, is put in vibration at 
a distance of 30ft. to 60ft. from No. 1 (projected 
on the screen as above mentioned.) The ball is 
driven from tho prong of No. 1, which vibrates 
in unison with No. 2. 

EXPERIMENT 2.—I placed myself at a distance of 
30ft. from No. 1, holding fork No. 2 in one hand 
and its case in the other. I then set the fork 
vibrating and moved rapidly towards No. 1. When 
my movement had become uniform I placed the 
fork on its case, and did not remove it till just 
before stopping. Although I came to about a foot 
distance from No. 1, the ball continued in contact 
with the prong. 
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E xPERIMENT 3.—I again approach fork No. 1, as 
in Experiment 2, but without removing the fork 
from its case after having attached it. The ball 
did not move till I stopped. At that moment my 
assistant, who held his ear near the case, while he 
watched the screen, noticed No. 1 fork vibrate 
and the cork leap from it. 7 


EXPERIMENTS 4 and 5.—I moved away from 
No. 1 instead of towards it. Results the same 
as in Experiments 2 and 3. 


EXPERIMENT 6.—I set No. 3 vibrating as in 
Experiment 1, this fork making 254 vibrations 
per second. The ball did not move. Then I 
removed the fork from its case, and placing myself 
30ft. from No. 1, I swung the case in my hand 
towards No. 1 at a quickness of 8ft. to 9ft. per 
second, and, while making this forward motion, I 
put No. 3 above the case. The ball was suddenly 
thrown from No. 1. When the motion of the 
case was increased or diminished the vibrations 
of No. 3 did not affect No. 1. 


ExrERmmENT 7.—Fork No. 4, which made two 
vibrations per second more than No. 1, was sub- 
stituted for that employed in Experiment 6, but 
33 on the case in its back ward movement from 

‘ Pe The results were the same as in Experi- 
ment 6. 


ExrERIMENT 8.—I placed No. 3 before the 
lantern, and swung No. 1 as in Experiment 7, with 
the same result. 


Exrrhluxxr 9.—I placed No. 4 before the 
lantern, and swung No.1 as in Experiment 6, with 
the same result as in Experiment 6. 


By these simple experiments I have been able 
to prove the change in wave-length produced by 
the translation of the vibrating body. By analogy 
they perfectly explain the modern method of 
determining the motions of a celestial body by 
variations in the refrangibilities of its ray’s 
motions, which it is often impossible to ascer- 
tain by any other means. It may be useful to 
offer some remarks on the details of these experi- 
ments, which must be attended to in order to 


gu s 

The forks 1 and 2 must be really in unison. It 

may happen that two forks vibrating together 

ive no appreciable beate, and are constrained 

to giving the same number of vibrations per 
second ; while, by making them vibrate separately, 
the equality is destroyed. I adopt the follow- 
ing method. Having taken three forks, war- 
ranted to make the same number of vibrations in 
a given time, I load one of them so that it gives 
two or three beats per second with one of the 
other two which I wish to bring into complete 
unison. I determine the interval of time between 
twenty or thirty of these beats by a chronograph. 
I then determine the interval between the same 
number of beats with the second fork ; and if it is 
different from that obtained with the first, I 
attach wax to the more rapidly vibrating fork till 
it makes the same number of beats as the slower. 
Having thus adjusted the forks, I have had no 
difficulty in Experiment 1 at 60ft., and believe the 
effects would be the same at 100ft. The cork 
ball should be spherical, and should not do more 
than touch the fork. It is advisable to varnish the 
ball. A machine has been invented by which one 
can communicate a uniform motion of translation 
to the forks. A small mirror held between two 
vertical threads may be substituted for the cork 
ball, giving very delicate indications by the motion 
of a reflected ray. 

The fork No. 1 makes 256 complete vibrations 
per second; while No. 3 makes 254, thus giving 
for wave lengths, 4°367ft. and 440 1ft. respectively, 
reckoning the velocity of sound at 1,118ft. per 
second. 

M. Mayer then proves that 256 vibrations of a 
fixed body will produce the same effect on a dis- 
tant surface us 254 vibrations of a body which 
approaches the surface with a speed of A, or 
twice the wave length of the No. 1 fork—i.e., 
8-734ft. per second, which was the speed given to 
the fork in Experiment 6. 

Take next the case of light. Suppose that the 
fork No. 1, which makes 256 vibrations per second, 
made 595 millions of millions of vibrations, the 
number belonging to ray D in the spectrum. 
Then the fork No. 3 will represent 590 millions 
of millions of vibrations per second, which 
will give us a wave length -0000042 mm., 
greater than that of D, and which nearly cor- 
responds to a line of iron situated 43 divisions 
above D, in Angström's map. 

We have seen that the fork No. 3, giving 254 
Vibrations per second, must approach the ear with 
& speed of 8-734 feet to produce the note belonging 
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to 256 vibrations per second from a fixed poiut ; 
in the same way the light of a star whose 
ray vibrates 590 millions of millions of times 
should reach the eye with a velocity of 25470 per 
second to give the colour produced when the ray 
D comes from a stationary flame. A. M. B. 


A NEW FIRE-ENGINE. 


"pan annexed diagram is an illustration of a 

fire-engine on an entirely new principle 
patented by Mr. Thomas Atkins, the main features 
of which will be gathered from the following de- 
scription. In the trials made recently at Welwyn 
very satisfactory results were obtained, a fire 
made of faggots smothered with tar being brought 
completely under control for an hour, and finally 
extinguished when its purpose was served, at an 
expenditure of two and a half gallons of water. 
The principle of the invention consists in charging 
the water used with carbonic acid and nitrogen, 
but its chief novelty lies in the remarkably cheap 
method of obtaining the carbonic acid, which is 
made by drawing the atmospheric air through a 
charcoal fire and forcing it into a tank containing 
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water. This tank is 2ft. 6in. long by 2ft. wide, 
and 2{t. deep. The vacuum chamber, which con- 
nects the pump with the water to be used in the 
tank is 1ft. in diameter and 2ft. deep. The pump 
is 4in. in diameter, double action, 10-in. stroke. 
On the left hand side is a smali stove, witha 
pierced ring in its interior; this stove is Jin. in 
diameter and l4in. deep, with a ventilator in the 
bottom for admitting air to the stove, and a door 
and frame fitted air-tight to the top, 3in. in the 
clear, to admit fuel. A small pipe runs from the 
stove about 18in. high. Half way up the pipe is 
a small pulse-valve for preventing back action 
from the pumps in case of leakage, and so ad- 
justed as to work in harmony with a foot-valve in 
the vacuum chamber that supplies the water to 
the pump. Between the pulse-valve and the 
vacuum chamber are two adjusting cocks for 
regulating in exact proportions the supply of gas 
and water. A combination of mineral, animal, 
and vegetable charcoal is used, and when the 
pump is set in motion and a light applied, in one 
minute the stove is in full action. The gases 


being blown through the air vessel on the top are 
wasted for a minute or two, the apparatus con- 
necting the water and gas cocks is then adjusted, 
and the machine is ready for use, two minutes 
being ample for bringing it into full operation. 
The three-way cock on the delivery nozzle is 
shut off, and the pressure in the air or gas 
chamber, shown by the gauge on the top or on the 
tank, is brought up to 150lb. on the square inch. 
A pipe of any convenient length, and about lin. 
in diameter, is then connected with the machine, 
and on the end of the pipe a discharging nozzle 
is attached capable of furnishing a single jet, a 
spray, or a fine mist. On the inside of the dis- 
charging nozzle a pressure gauge is fixed, so that 
the fireman may keep the point of discharge at 
150lb. pressure on the square inch. 


According to the inventor, the gases generated 
and poured into a glass ŝin. long, at the pressure 
before-mentioned, are retained in the water for 
several minutes, and when thrown upon the fire 
sink to a temperature of from 40° to 50° Fahr. 
One cubic foot of this fluid discharged upon any 
burning pile is capable of doing as much execu- 
tion in extinguishing fire as 50 cubic feet of 
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water from an ordinary fire- engine, and in one- 
twentieth part of the time now occupied, while 
the results are said to be unfailing. 

Under the arrangements proposed by the in- 
ventor, fire-engines will, he thinks, be of little 
use, as new conditions will be submitted entirely 
altering our present notions of dealing with fire. 
A large skeleton map of London is being pre- 
pared, indicating 2,500 receivers or store vessels. 
These may be fixed in cellars, under pavements, ° 
or in warehouses. The contents of such vessels 
will vary from 150 to 1,000 gallons of water 
charged with carbonic acid. Pipes, valves, and 
all necessary apparatus will be attached to these 
stores, which may be instantly brought into opera- 
tion, and a fire extinguished by merely turning on 
a tap and allowing the water to fill the building in 
the form of spray. 

Another important point is the capability of 
the invention to instantly depolarise vast quanti- 
ties of sulphurous vapours, carbonic acid gas, 
carburetted hydrogen, and sulphuretted carbu- 
retted hydrogen. A delivery jet of }in. in dis- 
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meter is said to be capable of instantly extin- 
guishing and depolarising carburctted hydrogen 
from a 2ft. main, working at Sin. pressure from 
the gasometer. Arrangements may be made in 
coal-pits, mines, caverns, cellars, tunnels, ships, 
and subterranean railways, for instantly rendering 
the air pure and healthy. Numerous uses are 
claimed for this invention. For instance, it may 
be utilised for softening water, for brewing aud 
dyeing, and particularly for proventing incrusta- 
tions in steam-boilers. 


The inventor also points out that in buildings 
containing a store- vessel or receiver the whole of 
tho gas-fittings may be used to distribute the 
charged water, by simply fitting on a pulse-valve 
here and there which would yield to a pressure 
greater than that of the coal-gas, and a connec- 
tion being made between the gas-pipes and the 
receiver about one or two feet from the meter 
tap, the “ spray’ would be conveyed into every 
room in the building, and the fire extinguished by 
the carbonic acid gas liberated. The trials 
hitherto have given encouraging results, and as a 
company is formed to coustrnct the engines, 
which will be worked by the London Volunteer 
Fire Brigade, the invention will be judged by its 
performance in an actual fire, Those of our 
readers who have witnessed the powerlessness of 
plain water in the fierce heat of a raging fire 
will readily appreciate the utility of carbonic 
acid cheaply and conveniently thrown npon the 
flames. [urther information on the subject may 
be obtained of Mr. E. W. Allen, of Ave Maria- 
lane, E.C., who, we believe, will be happy to ex- 
plain the invention and give particulars as to the 
steps which are being taken to introduce it. 


INDUSTRIAL USES OF MAGNESIA. 


HE oxide of magnesium is a native dark green, 
glassy, hard, anhydrous oxide, found in rock 
under the name of periclase, but is rarely of suffi- 
ciently pure water to be of use as a precious stone ; 
a hydrated oxide occurs as the mineral brneite, from 
which is prepared a valuable cement, and the pure 
oxide for other purposes. A common way to pre- 
pare the oxide is also to heat the carbonate. Tue 
uses of the oxide of magnesium have latterly been 
considerably extended, and it is well to make note 
of them. Professor Henry St. Claira Deville, of 
Paris, exposcd a piece of caustic magnesia to the 
jufluence of a stream of running water, and after 
the lapse of a few months found that it had become 
hard like alab:ster; he left it in the same position 
and re-exuuined it after seven years, and fonud 
that it had not in the least deteriorated, but, if any- 
thing, had become still harder. An analysis showed 
it to be nearly pure hydrate of maguesia, similar to 
the mineral bracite. Deville then stirre up pare 
caustic magnesia into a paste with water, and 
sealed it in a glass tube. Ina few weeks this also 
became transpirent, and proved. after analysis, to 
be a pure hydrate, containing 693 per cent, maz- 
nesia and 30°7 per cent. water. These results 
instigated Deville to pursue the subject farther, aud 
also to hand the matter over to manufacturers of 
coments. He found that a mixture of magnesia 
and sulphate of lime did not harden under water, 
but that maguesian and pulverisad chalk or marble 
dust, when exposed for some time to the action oi 
water, form a hard stone, similar to artificial marble. 
The magnesia which yielded the hardest mass was 
that prepared by heating the chlorido of magne- 
sium obtained from the bittern of sult water. Tue 
heat must not be raised to redness, as the hydrau- 
lic properties of the magnesia are diminished by too 
high a temperature. An important result was 
obtained from dolomite or magnesian limestone. 
This is a double carbouate of lime and magnesia, 
and when heated to below redness, pulverised and 
mixed with water, yields unler water a mass of 
extraordinary hardness. If magnesian limestone 
bo heated to whiteness, so as to expel all of the 
carbonic acid, it will no longer set under water; 
in other words, it loses its hydraulic property 
when both constituents are deprived of their car- 
bonic acid. The lime of the mineral must retuin its 
carbonic acid, while the heat is raised sutlicientiy to 
expel the carbonic acid from the magnesia. The 
result is an intimate mixture of caustic magnesia 
and carbonate of lime (marble), which yields a 
cement that hardens equally well under fresh and 
salt water, and appears to be admirably adapted to 
the manufacture of artificial building-stone. The 
late M. Sorel modified Deville’s process by mixing 
caustic magwesin with chloride of magnesium; the 
latter ingredient can be substituted by other chlo- 
rides, but as tbe magnesium chloride is a waste pro- 
ductit is better to employ it. The caustic magnesia 
is stirred into a concentrated solution of chloride of 
magnesium, and the more concentrated the solution 
is, the Larder will be the cement. This cement 
becomes perfectly wuite and very hard. It can be 
poured into moulds, tue same as plaster of Paris, and 
as any colour cau be mixed with it, it can be usci 


for the repair of different kinds of building-stones, 
as weil asin the imitation of a variety of fancy 
articles. It serves a good purpose as a coating for 
soft limestone or plaster casts, and for this purpose 
may be applied witha brush. The cement made by 
dissolving calcined magnesia in chloride of mag- 
nesium is employed as the basis of the manufacture 
of artificial stone in Boston: by mixing the pre- 
pared cement with sand, a peculiar brick is formed ; 
by employing flint, whetstones and hones are made; 
with kaolin, ornaments of all kinds, statuettes, imi- 
tation porcelain, &., are produced; with sawdust. 
it gives a good material for covering floors; with 
carbonate of lime, imitations of marble. Whether 
it is preferable to use Sorel's method of caustic 
magnesia and chloride of magnesium, or to adopt 
the plan proposed by Deville, aud make an intimate 
mixture of carbonate of lime and caustic magnesia, 
must largely depend upon the cost of the material. 


— — —-—ê 


THE MANAGEMENT OF BEES. 


HE method of treating bees adopted by tho 
Americans often affords a hiut to bee-masters 

in the old conntry; we therefore reproduce the 
following remarks from the Rural New Yorker :— 


There is no arrangement of a bive that can com- 
pensate for the lack of movable frames, and the 
more simple in construction the better. We prefer 
a two-story hive, where the honey extractor is em- 
ployed to obtain surplus honey. But if the one- 
story hive be preferred, make the hives large enough 
to contain two or three extra frames upon each side. 
Honey can be extracted from the braod combs ; but 
great care must be used, or the unsealed brood will 
be thrown out of the cells. We deem the honey 
extractor to be of great value, and every apiarian 
should have one of his own. Oftentimes the hive 
will contain too much honey, not giving the queen 
a chance to lay sufliciently to keep up the strength 
of the colony. Hence the reason why we so often 
hear the complaint in the fall of the year.“ too few 
bees and too much honey.” The reason why go 
many bee-keepers find, in the spring, that their bees 


have died leaving plenty of honey in the hive is, 


attributadle to the same cause. Bees, to winter in 
good condition, must have empty cells to cluster in 
at the commencement of cold weather; and in very 
many cases we can accomplish this in no other way 
than to empty sole of the centre combs with the 
extractor. lu fact, we consider the honey extractor 
to he of equal impartnnee to a snecessful and pro- 
fitable presecution of bee-kecping with the movable 
comb frame; and we should speedily abandon all 
hope of making this pursuit a remunerative one 
were it not for these two all-important aids, 

Many bee-keepers Lave complained that dysen- 
tery is destrovine their bees, in many instances 
threatening the total destruction of whole apiarics. 
In this, as in some other cases, we think a little 
prevention to be far hetter than a great deal of cure. 
There are two principal causes of tuis disease (if it 
may be called a disease), the ürst and most im- 
portant of which is insnflicient ventilation. In 
some sentons the honey gathered by the bees is of | 
a poor quality, being thin and watery; this is 
especially true of a very wet season. Now, wien 
a considerable qnantity of such honey is stored in 
the hive at ones, it is very liable to ferment and 
sour, before it thickens suffieiently to be scaled over 
by the bees, especially during a warm and moist 
spell of weather, nuless the hive has ample facilitics 
for thorough ventilation. Again, if the hive is not 
properly ventilated in the winter season, frost will 
accumulate upon its walls and ‘the combs; aud 
when this melts the combs will oftentimes be 
drenched with moisture. 

Sbould there be any considerable quantity of un- 
senled honey at sneh 2 time it will absorb a part of 
the moisture, rendering the honey thin and watery. 
The direct canse of this complaint is the consump- 
tion of such honey by the bees; and we believe 
that ninety-nine cases out of a hundred origiuate | 
from improper or insutlcient ventilation. The 
bees are compelled, or do at least, consume greater 
qurntities of honey than they ought, and are com- 
peiicd to discharge their fæces in their hives. We 
have seen cumbs of such stocks that were literally 
besmeared with this oifensive smelling excrement 
of the bees. Qar advice to all wonld be, ventilate 
vonr hives properly and thoroughly, aud you will 
have little or no trouble from this source. 


SURFACE ELECTRICITY. 


1 is well known that Faraday made 9 
experiments upon this subject, and has varied, 
under different forms, that which Coulomb has 
realised with the hollow sphere aud its two covers. 
It is still under this form. the least commodious, 
that this experiment is repeated iu che lecture-room. 
If the loss is considerable on the day when this ex- 
periment is performed, it ceases to bo sufliciently ı 
conclusive ; for it requires, first, to electrify the 
sphere alone; second, to recover it rapidly with its 
two covers; third, to take them off; fourth, to prove 
that these covers are electrified; and, fifth, that the 
sphere is not. 


| electrified. 


executed with great rapidity on account of the form 
of the covers. Amongst other experiments Faraday 
has made the following :—He took a cylinder made 
of metallic gauze placed upon an insulated hori- 
zontal metallic disc, the design being to afford proof 
that the exterior is alone electrified. An animal, 
such as a mouse, placed in the interior, showed no 
commotion, even when the whole apparatus was 
electrified so strongly that bright sparks might be 
obtained from it. 


Faraday did more, he constructed a cubical 
chamber 12ft. on each side, with laths; the walls 
were of wire gauze and of paper, and the whole 
chamber was suspended by means of silken ropes. 
The chamber, even the interior, could be electrified 
| strongly on connecting it with an electric machine. 
Faraday inclosed himself in this chamber with 
electroscopes and varions other apparatus, but he 
failed to find the lenst trace of electricity, whilst the 
walls were so strongly electrified that vivid sparks 
were obtained from the outside, and “brushes” 
escaped spontaneously. 


M. Terquem has endeavoured to repeat this ex. 
periment in his lectures, on a small scale, in 
the following manner. He took any form of bird. 
cage, whether of wood and iron wire, or entirely of 
metal, and suspended it to some insulated conductor 
in communication with the electric machine. Inside 
the cage was placed a gold-leaf electroscope, and 
also picces of tinsel, the feather of s quill, and pith 
balls. Whilst it was possible to obtain vivid sparks 
from the cage nothing moved in theinterior. With- 
in the cage was suspended a bundle of linen yarn, 
and underneath the cage a similar bundle; the in- 


— — — — 


terior bundle remained undisturbed, whilst the 
| exterior was greatly excited and electrified, all the 


bits of yarn spreading out, and on approaching the 
pend the peculiar crackling due to electricity was 
eard. 


Bands of paper being stuck along the length of 
the wires of the cage, the exterior bands would 
twist strongly, and get displaced, whilst the interior 
remained vertical and unmoved when the cage was 
To complete the experiment, a bird 
mi: it be placed inside the cage, and by his singing 
aud general demeanour prove that he was not only 
completely indifferent to the phenomenon of elec- 
trical charge and discharge, but that behaving so 
proved that the interior of the cage was perfectly 
free from all electrical phenomena, whilst the ex- 
terior alongs was susceptible to the electrical 
influences. 


We quite agree, says Engineering, with M. 
Terquem, that this experiment is very simple, full 
of proof, very easy indeed to prove, and, above all, 
requires neither complicated nor costly apparatus, 
anid is one that might be frequently introduced into 
the lecture room as a proof of one of the most in- 
teresting points in electricity. 


THE DECOMPOSITION OF WATER BY ZINC. 


qs decomposition of water by zine in conjune- 
tion with a more negative metal was the sub- 
ject of a paper presented to the Royal Society, by 
Dr. J. H. Gladstone and Mr. A. Tribe, F.C S. Ac- 
cording to the authors, pure zinc is incapable of de- 
composing pure water, even at 100° C., but at a con- 
siderably higher temperature it is known to combine 
with its oxygen. Davy exposed pure water for two 
days to tle action of a pile of silver and zinc plates. 
separated only by prstebourd, without obtaining 
any hydrogen; Buff, however, had shown that a 
very minute trace of gas can be formed at the 
ordinary temperature by a pair of zinc and platinum 
plates. By bringing the metals closer together, and 
thus increasing the electrical tension of the liquid, 
the authors could effect the same combination of 
zinc with oxyven at the ordinary temperature which 
takes place without the second metal at a very high 
temperature. On thin sheets of zinc and copper 
being bammered together, and placed in a bottle 
filled with distilled water, small bubbles of gas 
were formed; the same result obtained when the 
experiment was tried in a more perfect form. Under 
the microscope the bubbles of gas are seen to form, 
not on the zinc, but among the copper crystals, and 
sometimes to make their appearance on the glass at 
some distance off. Lest it might be contended that 
the free oxygen usually present in distilled water 
had been the means of starting this action, ths ex- 
periment was repeated with water as free from 
oxygen as could be obtained by boiling. Iron and 
lead, under similar circumstances, also decomposed 
pure water, and the action of magnesium was greatly 
increased by conjunction with copper. The effect 
of the more negative metal was the same as would 
have been produced by an increase of heat. From 
& practical point of view this experiment may serve 
os a ready means of preparing pure hydrogen; from 
a theoretical point of view its interest seems to lie 
in the fact that the dissociation of a binary com- 
pound by means of two metals may take place at 
intiuitesimally short distances, when it would not 
take place were the layer of liquid enough to offer 
resistauce to the current, and also in the correlation 


The second operation cannot be] between this force and heat. 
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PSYCHIC FORCE—SPIRIT FACES. 


HE following is clipped from the last number of 
T the Scientific American :-—One of the marvels of 
spirit jngglery. or- psychio force” as the learned 
Dr. Crookes denominates it, is the production of 
images of human forms, bands, arms, faces, &c., 
which are seen by the observers to float around in 
the air. In some cases, the faces have been recog- 
nised as those of departed friends by sitters in 
spiritual circles. Quite a thriving business is done 
iu this city by professors of the art ; bat some queer 
revelations have lately been made. One Gordon 
carried on a spirit establishment and was doing a 
profitable business, at 50 cents. & head, until his 
partner, the business manager, in a quarrel peached 
on him, and revealed to the public how the thing 
was done. Professor Gordon, it appears, dressed in 
the paraphernalia of a high priest, appears before 
his audience, tarns down the lights, and then by 
means of strings and bands manipulates a series of 
large lithographic coloured pictures of faces, causing 
the pictures to rise from behind an altar, float and 
sway in the air. These pictares represent females, 
children, and men, and in the dim twilight are from 
time to time pronounced, by this or that person in 
the audience, to be the spirit faces of their departed 
friends. Only a smali stock of pictures is required 
to produce these supernatural effects. 

A higher priced professor of this mystic art is one 
Slade, who until recently has confined his spirits to 
the more commonplace dodges of spirit-writing on 
slates, rapping, table lifting, accordeon playing, 
knife throwing, &c. His circles are more select, 
generally only two admitted at a time to the per- 
formance ; tickets 8 dols. each. Lately he has added 
the spirit face business and raised the price to 5 
dols. An intelligent friend of ours, who visited the 
show, pronounces the faces to be those of genuine 
spirits, and regards the whole performance as most 
astonishing. He came Bway completely converted 
to the doctrine of the bodily presence and power of 
the spirits. Per contra, the New York Sun recently 
published an exposé of Slade's manipulations, as de- 
rived from a member of his own household. The 
faces are produced behind a black curtein, and make 
their appearance before a small opening in the same. 
Slade employs a stock of masks and pictures, which 
‘he works by means of threads, making them rise 
and appear before the opening, the gas being turned 
down so as give a dim sepulchral effect. How it is 
that any intelligent person can be brought to attri- 
bate these tricks to spiritual agency passes com- 


prehension. 


THE INFLUENCE OF THE PLANETS UPON 
$ SOLAR ACTIVITY. 


T a recent meeting of the Royal Society Messrs. 
De La Rue, Balfonr Stewart, and Loewy pre- 
sented R memoir containing the resuits of further 
investigations into this matter. In previous me- 
moirs they pointed ont that the bebaviour of sun- 
spots with regard to increase and diminution, as 
they pass across the sun's visible disc, is not 
altogether of an arbitrary nature. It bas been 
supposed that during a period of several months 
sun-spots will, on the whole, attain their minimum 
of size at the centre of the disc. They will then | 
alter their bebaviour so as, on the whole, to diminish | 
daring the whole time of their passage across the | 
disc : thirdly, their behaviour will be such that they 
a maximum st the centre; and lastly, they 
will be found to increase in size during their whole | 
peek across the disc. These various types of 
haviour appeared to the observers always to 
follow one another in the above order; and in a 
paper printed for private circulation in 1806 the 
authors discussed the matter at considerable length, 
after having carefully measured the area of each of 
the groups observed by Carrington, in order to in- 
crease the accuracy of their results. In the present 
Instance nineteen or twenty months were obtained 
as the approximate value of the period of recurrence , 
of the same behaviour. The observations extend 
from the beginning of 1854 to the end of 1860, form- 
ing the series of Carrington; the Kew series com- 
menced in 1866. There is. then, nearly a continuous 
series of observations. The behaviour, with regard 
to size, of the various groups as each passes from 
left to right across the sun's visible disc is discussed 
In this memoir. | 
_ The average behaviour of spots, as far as can be 
judged from the information at present attainable, 
is not quite symmetrical as regards the centre of the 
disc, Without attempting at present to enter into 
an explanation of this ein arlable phenomenon, the , 
authors point to it as a confirmation of their view | 
that most spots are accompanied by a wall-shaped 
surrounding of facula. Observations show that, on 
the whole, the life-history of the facula begins aud 
ends earlier than that of the spot which it surrounds, | 
and that throughout a gradual subsidence of this 
elevated mural appendage seems to be taking place. | 
But such a diminution of the wall discloses more of | 
the spot itself, and hence the spot areas, measured 
on the eastern half of the hemisphere, might be ex- 
pected, oe rid paribus, to be smaller tban those 
observed in the western half. In order to investi- i 
gate the causes or concomitants of a departure from | 


the average behaviour of spots, the whole mass 
of observations is divided into four portions, 
depending upon the position of a planet, and 
the planets chosen are Venus, Mercury, and 
Jupiter. If the results are examined it will be 
found tbat in the casesof Venns and Mercury there 
are indications of a behaviour of sun-spots ap- 
pearing to have reference to the positions of these 
planets. This behaviour may bo charactcrised as 
follows:—The average size of a spot would appear 
to attain its maximum on that side of the sun 
which is turned away from Venus or from\lercury, 
and to have its minimum in the neighbourhood of 
Venus or of Mercury. 

The authors leave itfor others to remark upon 
the nature and strength of the evidence now de- 
duced as to a connection of some sort between the 
behavionr of sun-spots and the positions of the 
planets Venus and Mercury. They think, however, 
it must bo allowed that the investigation is ono of 
interest nå importance; and they trast that ar- 
rangements may be made for the systematic con- 
tinuance of solar observations in such localitios as 
will insure a daily picture of the sun’s disc. The 
influence of blank days in diminishing the value of 
a series of sun observations is very manifest. The 
behaviour across the sun's disc of 421 groups of 
Carrington's series out of a total number of 885 
groups has been recorded; the same for 373 out, of 
544 groups observed at Kew. Thus, out of a total 
of 1,429 groups, the record only contains the be- 
haviour of 794. Blank days necessitate interpola 
tions. It is, therefore, of much importance for the 
future of such rescarches that there should be 
several observing stations so placed as to insure 
the daily record. These are not experiinents that 
can be multiplied ad libitum; for in this case 
Nature gives us in a year orin ten years a certain 
amount of information, and no more, while it de- 
pends upon ourselves to make a good use of the 
information which she affords. It is already uni- 
versally acknowledged that we oucht to make the 
best possible use of the few precious moments of a 
total eclipse; but such observations must neces- 
sarily be incomplete unless they are followed up by 
the equally important if more laborious task of re- 
cording the sun's surface from day to day. 


ACTION OF HEAT AND VARIOUS CHEMICAL 
AGENTS ON THE PRIMITIVE FORMS OF 
LIFE.“ 


R. CALVERT said that his experiments led 
him to disbelieve in spontaneous generation ; 

that he had found great difficulty in securing pure 
water free from germs; but at last he succeeded in 
preparing it so that it would keep for months with- 
out life appearing. He introduced some of this 
water into small tubes, and placed them near putrid 
meat; and on opening the tubes from time to time 
life was observed after twenty days, whereas. in the 
pure distilled water in the flask no life appeared. If 
the procuction was spontaneous, why, he asked, 
did not life appearin the liqnid contained in the in- 
closed flask, as well as in the tubes which had been 
exposed to the atmosphere? Speaking of the effects 
of heat, he proceeded to say that he had found that 
the greater portion of all microscopic life was 
destroyed by a temperature of 2007 Fahr., but that 
there was one form which sarvived all temperatures 
below 300°. He dipped calico in a pntrescent solu- 
tion of albnmen, and then submitted it to a tempe- 
rature of 3uU’. The calico was softened, but a 
black opaque vibrio was afterwards found to be as 
lively as ever. To test the action of various chemi- 
cal agents, mostly disinfectants, he added the 
one-thousandta part to one part of a solution 
of white of egg and four of pure water. In 
the first series the white of egg solution was 
quite fresh; in the second it was alive with vibrios. 
Thirty-eight substances had been experimented on, 
and special note was made when vibrios, fungi, and 
odour were first observed :—1. Chloride of lime or 
bleaching- powder, instead of stopping, actually pro- 
moted, the decomposition of tha albumen liquid 
vibrios were found in great abundance, but no fungi. 
2. Sulphate of quinine retarded the production of 
vibrio life, which appeared on the twenty-sixth day ; 
but even after eighty days there were no fungi. 
3. Acids promoted the formaticn of fungi, parti- 
cularly the sulphuric and acetic; whilst arsenious 
acid had no marked effect. 4. Alkalies, on the 
other hand, promoted the formation of vibrios, and 
prevented the growth of fungi. Chloride of zinc 
and bichloriie of mercury prevented the formation 
of vibrios, and fungi were not found before the fifty- 
third day. 5. Carbolie and chrvsolic acids were the 
only agents which prevented the formation both of 
vibrios and fungi. 6. Permanganate prevented 
smell, but had no effect in retarding the production 
of primitive life. In the second series the albumen 
solution was putrid and full of life. Sulphuric acid 
and acetic acid seemed to paralyse the microscopic 
life, but at the end of twenty-four hours the vibrios 
recovered, and then fungi began to form rapidly. 
Soda produced little or no effeet. Ammonia and 


* By Dr. F. Crace Culvert. Delivered before the As- 
sociation of Medical Ofticers of Health. 


lime promoted the putrescence, and had very little 
effect on the microscopic life. Chloride of zine do- 
stroyed the greater part of life, and there was no re- 
appearance until after 80 days. Sulpho-carbolato of 
zinc is nearly as powerful as chloride of zinc, and Dr. 
Calvert thought it would prove a most convenient and 
useful disinfectant. Permanganate destroyed the 
odour, even for eighty days, bat life continucd 
most active. Sulphate of quinine did not affect the 
motion of vibrios. After six days the putrid odonr 
was increased, but no fungi were formed. Picric 
acid acted in the same way. Charcoal added to the 
pure albumen prevented the development of smell. 
Vibrios appeared at the end of air days, fungi at 
twenty-one days, and putridity at fifty. Added to 
putrid albumen, the putrid odoar was removed, 
but life was unaffected. Under no circumstances 
was life entirely destroyed. One part of putrid 
albumen solution was added to two parts of strong 
sulphuric acid. There was a great rise of tempera- 
ture, and yet the black vibrio before noticed was as 
lively as before. 


In the discussion which followed, Dr. Letheby re- 
marked that bleaching-powder acted by supplying 
oxygen, which was an important agent in the pro- 
duction of life, but it might nevertheless act asa 
powerful disinfectant. It was most important not 
to jump to the conclusion that infections matters 
were necessarily associated with microscopic life. 
He could not understand the action of sulphate of 
quinine, for he had a vivid recollection that decoc- 
tion of bark was apt to become mouldy. 

Dr. Barelay believed that vibrio and fungns life 
had very little to do with disease. He believed 
disease arose from putrefactive change iu dead 
animal tissue, and from this, while undergoing @ 
special process of change, being introduced into the 
living tissue, and superinducing a similar change in 
the living tissue. 


INCREASE OF HEART-DISEASE. 


T tendency of modern investigation into the 
influence of civilisation on longevity seems 
to show a twofold series of agencies at work. On 
the one hand, sanitary improvements and the 
lessened mortality from epidemics undoubtedly 
tend to diminish the average death-rates; but, on 
the other hand, there is practically much less im- 
provement in total denth-rates than might be ex- 
pected if these ameliorating causes were not counter- 
balanced by the increasing fatality of other classes 
of disease, ruch as diseases of the brain and heart. 
It is important to recognise the precise facts. The 
excess may, probably, to some extent, be regarded 
as an unavoidable result of the great mental strain 
and hurried excitement of these times, in which 
steam and electricity mark time for us, in an over- 
crowded community, where competition is carried 

to the highest poiut, and where the struggle for ex- 

istence, not to say for intcllectual and other distinc- 
tion, is carried on with sleepless and exhausting 
energy. But an evil recognised is sometimes half 
cured; and the intellectual classes, looking at 
figures snch as those Dr. Quain has dizplayed at his 
interesting Lumleian Lectures at the College of 
| Physicians on Diseases of the Walls of the 

Heart, may well consider the propriety of 

attending to the hygiene of their lives, as well as 
of their houses ; and to remember thet, to enjoy 
aud benefit by even pure air, soil, and water. they 
must avoid disabling heart and brain by the inces- 

| sant labours which too often make useful lives joy- 
less, and embitter the harvesting of the crop which 
bas been too diligently shown. These waruing 
| figures tell that, during the last 20 years, the total 
of deaths of males at all ages from heart-diseaso has 
increased in number from 5,746 in 1851 to 12,425 in 
1870. The percentage of deaths from heart-disease 
for 1,000 of population living was 755 between the 
years 1851 and 1855; it has risen to 1085 from 1866 
to 1870. This increase, it must be observed too, 
has taken place wholly in connection with the 

‘working yeurs of active social life. There is no 
change in the percentage of deaths from this cause 
in males under 25 years of age. Between 20 and 
45 years of ngo it has risen from °553 to 709, and 
that almost exclusively in males, for there is almost 
no increase in the percentage of females dying from 
heart-disease during the 25 years of life from 21 to 
45. These fignres convey their own lesson, and 
warn us to take a little more care not to kill our- 
selves for the sake of living.—Brutish Medical 
Journal, 
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SIMMONDS'’S GOVERNOR. 


\ N TE subjoin illustrations of an arrangement of 
governor for steam engines or water wheels, 
designed by Mr. William Edgar Simmonds, of Hart- 
ford, Connecticnt, Fig. 1 being a side elevation rid 
Fig. 2 a vertical longitudi section. In theso 
figures a shows the supporting bracket or frame, 
and ö the main shaft, on which are two pulleys, e 
and d. The latter of these ia the frustrum of s cono, 
whose diameter at the centre of its length is the 
gaine as the diameter of the pulley, c. Both the + 
pulleys are driven by belts from tho drinn, =. vo’ 
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is of equal diameter es dr its whole length. | will be reversed, and the shaft will move in the 


These belts are indicated by the letters cl di. 
Neither of these pulleys, c d, are fast on the shaft, b; 
but the shaft is made to always revolve with the 
pulley, c, by means of a pin, f, driven through from 
the circumference, its inner end projecting into a 
slot made in one side of the shaft, and extending 
from the point, 5!, to the end b°, which, while it 
serves to make the shaft, b, revolve synchronously 
with the pulley, c, yet allows it to move back and 
forth lengthwise. wiget —— ; 
From the side of the ey, c, a sleeve, g, fittin 

around the shaft, ö, and serving as a bearing bot 
for itself and the shaft, extends through the frame, 
a. Upon the side of this sleeve is the small bevel- 
wheel, 4, gearing into the horizontal bevel-wheel, i, 
which is fast on the shaft, 7, to the upper end of 
which is attached a common ball-governor, actuat- 
ing the sleeve, k. This sleeve moves the arm, m, 
attached to the shaft, n, to the opposite end of 
which is fixed the arm, o, attached at its lower end 
to the fork, s, which controls the sidewise move- 
ments of the belt, di, so that, when the balls of the 
governor rise, the belt, d1, will be shifted from the 
eentre of the latter toward that side of the pulley 
where the diameter is the smallest, and when the 
balls fall the opposite effect will be produced. 


— 


> D 


— 


E 


an = 
P 2 = 
. x = | — = F 
i - i] h 
i | Nan } À 
| 7 a oni ¢ eee till 1 
Ds | | | 
TOEN haii ble At do! LL wath) ALl 
es = 5 -= 
— —— — = — = 
— 
y 1 


ee 
e 
Wh Ne 


The pulley, d, has a sleeve, d“, upon its side, 
which serves as a bearing for itself and for the 
shaft, b. Within this sleeve a screw-thread is cut 
upon the shaft, b, which fitsin a female screw in 
the sleeve, d*. The effect of this arrangement is 
this :—The ball governor is so adjusted that, at the 
speed which it is desirable to observe, the sleeve, k, 
will be in the centre of its vertical play. and at this 
point it should hold the belt, di, in the centre of 
the length of the pulley, d, so that it and the pulley, 
c, will revolve synchronously. 

Now suppose a greater load to be thrown on the 
engine, or other motor, the balls will fall, and the 
belt, di, will move toward the large end of the 
pulley, d. This will cause the pulley, d, to revolve 
more slowly than the pulley, c, and will cause the 
shaft, b, to move lengthwise in the direction indi- 
cated by the arrow, which movement, by means of 
proper connections, made from the collared groove, 
2, Will allow more steam or otber motive power to 
have access to the motor, and this movement will 
continue till enough of the motive power is ad- 
mitted to attain the desired speed, when, of course, 
the belt. Jt, will move back to the centre of the 
pulley, d; but—and this is the important feature of 
the invention —the shaft, b, will not move back 
toward its first position unless the belt, di, moves 
‘beyond the centre of the pulley toward the smallest 
diameter of the latter. When the speed of the 
governor balls exceeds the desired rate this action 


opposite direction, and the steam or other motive 
power will be shut off till the desired speed is again 
reached ; but as before the shaft will not again 
move toward its first position till the belt, di, passes 
by the centre of the pulley, and toward the large 
end; so that, however much the power or the load 
may vary, the governor will immediately adapt 
itself thereto, and still main a uniform rate of 
speed. The difference between it and the common 
ball governor is readily explained. 

In using the common ball governor no more 
steam can find access to the cylinder when the load 
is increased unless the speed slackens, and the balls 
are thus allowed to drop down, while to give a con- 
tinuance to extra steam the balls must remain down, 
and the speed remain decreased; and rice versa, 
when the load is lightened and the speed becomes 
too much accelerated. Mr. Simmonds's 
governor, on the other hand, when the load or the 
power is varied, the supply of steam is modified 
until the requisite speed is attained, and the valve 
is then left at that point till the speed again varies 
from the desired rate. When the belt, d, is running 
on the centre of the pulley, d, which it will do when 
the balls are running at the desired speed, both the 
pulleys, c and d, are running at the same speed, 
and the shaft, b, is stationary so far as its length- 
wise motion is concerned. 

If, by any chance the end, b°, of the shaft, b 
should move so far out in that direction as to en- 
tirely clear the screw from the female thread, then 
the spiral spring, W, will press the shaft in the 
opposite direction, so that the screws will again en- 
gage when the opportunity is offered. The object 
of this arrangement is to prevent the valve or gate 
being operated upon after it is pulled open to its 
full width, as would be the case 11 the screw thread 
on the shaft, ö, moved continuously. After the 
valve is open to its full width, to move it further, 
will of course, be of no use. 


Of course, the pulley, d, instead of being the 
frustrum of a cone, might be made of equal dia- 
meter throughout, and the drum which drives it 
might be the frustrum of a cone, and the same pur- 
pose would be served. 


If, for any reason, it is found desirable to have 
the difference between the diameters of the cone- 
pulley anything very considerable, then the same 
friction—at all times—on the belt can be attained 
by the use of a small idle pulley. It is not deemed 
necessary to show how the shaft, ö, is connected 
with the valve or gste which controls the inlet of 
motive power to the engine or wheel, that being a 
very simple matter to do, the connection being 


| made from the collared groove,u. In using this 


1 on steam- engines it can be connected 
ectly with a stationary cut-off, or be made to 
contro! a cut-off which is the steam valve itself, or 
be made to control the position of the block in a 
“link,” or to control any of the valves in use. 


According to Engineering, one of these governors 
is at work with most satisfactory results at the 
Pheenix Works, in Hartford, Connecticut, U.S.A., 
where the inventor is employed as foreman, and 
preparations are being made to commence the 
5 on a large scale for the American 
market. 


SPIRAL GRAILING.® 


1 operation called grailing,” by which a flat 
: surface of wood or ivory is prepared, pre- 
viously to being ornamented with the eccentric 
cutter, drill, or other instrument, is usually per- 
formed by cutting a series of fine concentric circles 
from the circumference to the centre of the work, 
produced by moving a pointed tool in the slide-rest, 
say the 150th or 200th of an inch for each cut, until 
it forms a mere dot in the centre. This is a slow and 
tedious operation, especially on a piece of work of 
any size—such, for instance, as the lid of a box four 
inches in diameter, and unless the greatest care be 
taken to move the tool the exact distance for each 
cut, certain circles will catch the eyo more than 
others, and tho surface will not have that even, 
„dead look, which contrasts so well with the 
ornamented portions. Moreover, the point of the 
tool is apt to lose something of its sharpness before 
the grailing is completed, and thus, again, the sur- 
face may lack that evenness of appearance which is 
its greatest beauty. Many turners are, of course, 
aware that grailing may be effected by means of a 
single fine spiral line, running from the circumfer- 
ence to the centre of the work, and some lathes are 
fitted with the necessary apparatus for doing this; 
bat I think the practice ought to be more generally 
known than it seems to be, for the trifling addition 
to the lathe which it requires is within the power of 
any amateur to make for himself, while there can be 
no question about the saving of time which i! effects, 
in spite of the minute or two required for putting 
the bands in position; and the result is in every 
way satisfactory, the surface presenting a perfectly 
even, uniform appearance, fally equal, if not superior 
to ordinary grailing when performed in the most 
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carefal manner, and, like it, showing a beautifal 
play of light as it is moved about in different 
positions. It is, of course, requisite that the surface 
should be perfectly flat and even before commencing 
the cut, and that the tool should be as sharp as 
possible. This sharpness will be foundto be mach 
better maintained during the cutting of one spiral 
line than when the tool has to cut a considerable 
number of separate circles. All that is necessary 
is to connect the screw of the slide-rest with the 
mandril by a series of bands, in such a manner 
that the point of the tool will move slowly across 
the face of the work, while the latter revolves 
rapidly on the lathe. This may be effected in the 
following manner. 

The usual lathe-band, from the largest groove of 
the driving wheel of the lathe to the smallest groove 
of the mandril pulley, gives a rapid motion to the 
work. A second band passes from the smallest 
groove of the double-bevelled wheel tp the largest 
on the left-hand pulley of the overhead gear. A 
third band descends from a very small pulley on the 
overhead spindle to a large one fixed upon one end 
of the slide-rest screw. This wooden or 
wheel, as well as the smaller one from which it is 
driven, any turner may make for himself of bex or 
other wood. It should have a square hole through 
its centre if it is to be slipped on the square end of 
the slide-rest screw, which may be done if the 
overhead gear admits of being pushed sufficien 
far back over the bed of the lathe to bring it di- 
rectly over the right-hand end of the rest as it 
stands across the lathe-bearerr; or, if the slide- 
rest is adapted for the spiral apparatus, and has a 
projecting piece at the left-hand end of its screw, 
the wooden pulley or wheel may be placed on that. 
In my own case, in consequence of the limited 
range backwards and forwards of my overhead 
spindle, which is supported by two uprights rising 
from either end the lsghe-bed, I was unable to 
place it directly over either end of my slide-rest, 
and therefore had to make my large pulley on the 
larger end of a conical piece of boxwood, hollowed 
out so as to admit within the hollow about Sin. of 
the left-hand end of the rest. In this manner I 
was able to bring the groove of the wooden wheel 
beneath the overhead spindle. Of course, a simple 
stout disc of wood with a ve formed on its 
edge is sufficient, if the end of the rest can be 
placed immediately below the spindle. Any desired 
degree of fineness can be given to the grailing by 
altering the position of the lathe-band. The fol- 
lowing are the diameters of the various wheels and 
pulleys that I use, and find to answer. 


Large wheel, about 27in. diameter. 

Mandril pulley, about 3zin. diameter. 

“Slow motion” of driving wheel, about 14in. 
diameter. 

Large pulley overhead, about 4in. diameter. 

Small pulley, about 11 in. diameter. 

Wooden pulley on slide rest, 
diameter. 


These proporkions produce grailing as fine as can 
possibly required—almost too fine, as it takes 
good eyes to distinguish the lines at all. By shift- 
ing the lathe band to about the centre of the large 
bevel of the driving wheel and of the mandril 
pulley, grailing is produced of about the usual de- 
gree of fineness. As, from the smallness of the 
lesser pulley on the overhead spindle, the band 
might possibly slip upon it should the slide-rest 
screw work at all stiffly, or the work offer too much 
resistance to the tool, it isas well, instead of form- 
ing its groove of the usual V shape, to leave it of 
sufficient width to allow of the band, which should 
be of small catgut, being passed twice round it. 
In grailing by the means here described, the tool 
shoald be so set as to b no deeper than will 
suffice just to remove the original surface of the work 
from between two adjoining coils of the spiral line. If 
it be set to cut too deeply, the work is apt to be torn 
byit. The progress of the tool, which must always 
be from the outer edge or circumference of the work 
towards the centre, must be carefally watched, and 
the moment the centre is reached, the tool must be 
withdrawn quickly. G. C. C 


about 5jin. 


Brilliant Experiments.—The American Chemia 
reports some lectures on science that appear to have 
been illustrated with experiments of unexampled 
brilliancy. President Morton, of the Stevens Insti- 
tute, ina demonstration of the decomposition of light, 
produced a rainbow 15ft. in diameter. Professor 
Barker, of Yale College, in a lecture on the 
„Chemistry of the Sun,” managed by means of the 
electric light to project upon the soreen continuous 
spectra 20ft. in length, and successfully reversed the 
sodium linc. By some ingenious devices of Professor 
Morton a representation of a total eclipse of the sun 
was given, showing the advanco of the moon, the 
crescent sun, Bailey's beads, and, at totality, the out- 
burst of the corona, and the red prominence or solar 
flames. The formation of the sun flames was further 
Illustrated before the vertical lantern by means of a 
layer of water, coloured red by carmine, at the bottom 
of a tank of clear water. The flames were produced 
by passing electricity through a fine coil of wire in the 
tank, for on heating the wirethe red liquid was carried 
upward. g 
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THE PROPORTIONS OF PIPES. 


A NNEXED is a sketch of a handy little contri- 

vance, designed teas G. Cqckburn, of Glas- 
w, for ascertaining the diameter of a ipe, &c., 

aving a sectional area equal to that of two other 
pipes, or tice versa. e instrament consists 
simply of a piece of wood or cardboard shaped like 
a set square, as shown in Fig. 1, ora diagram of 
the game form drawn on paper, and divided out 
along the two edges which are st right angles to 
each other, the divisions being taken to represent 
inches, feet, or yards, &c., according to the kind of 
work for which the instrament is used. When em- 
ployed for determining the equivalent diameters of 
pipes or bars, inch subdivisions are generally found 
most convenient. 

The mode of using the instrument will be readily 
understood from an example. Suppose, for in- 
stance, that two pipes, A and B (Fig. 2 respectively 
Sin. and 44 in. in diameter, deliver into a third pipe, 
D, and it be required to find the proper diameter 
for the latter pipe. Then from 5 on the scale of 
one of the divided edges to 41 on the other draw a 
line, as sbown in Fig. 1, and the length of this line 
measured with the same scale as that te which the 
edges are divided will be the diameter of pipe re- 
quired—in this case 6fin. On the other hand, if a 
pipe, D, 6łin. in diameter, be delivered into a pipe, 
A, Sin. in diameter, and it was re aired to know 
what other size of pipe, B, should also be 1 
all that would be necessary would be to take the 


division point 5 on one edge as a centre, and with 
62 in. as a radius, describe an arc cut ing the other 
divided edge. The point at which the latter edge 


was cut by this arc would show the diameter of pipe 
required. 
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Besides being useful for determining the 
diameters of pipes or circles of equivalent areas, 
the instrament Je also available for determining the 
sides of equivalent squares, while by a little con- 
trivance it can be made available for determining 
the diameter of a pipe or bar having a sectional 
area equal to the aggregate sectional arens of any 
number of other pipes or bars of which the diameters 
are known. To use it for this purpose it is only 
riecessary, first, to determine by its aid thediameter 
of pipe or bar equivalent to any two of the whole 
number, and next to ascertain the equivalent of the 
diameter thus ascertained, and that of a third pipe 
or bar, and so on. The arrangement of tho instru- 
ment is, of course, founded on the fact that the 
areas of squares and circles increase as the squares 
of their sides and diameters respectively, and that 
the square of the hypotheneuse of a right-angled 
5 equal to the sum of the squares of its 

wo sides. 
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THE METEOROLOGICAL SOCIETY. 
AF ordinary meeting of this Society was held on 
Wednesday, March 20, Dr. J. W. Tripe, 
President, in the chair. 


Thunder Storms. 

A paper was read by R. H. Scott, Esq., Director 
of the Meteorological Office, entitled Notes on 
Thunder Storms during the last six years.” The 
author remarked that on the Continent the disas- 
trous effects of thunder and hail storms had given 
rise to the existence of offices for effecting insur- 
ances upon property and stock in the event of the 
destruction of either by lightning or hail, and while 
Continental meteorologists were engaged in tracing 
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out the tracks, and ascertaining the principal fea- 
tures of thunder and hail storms, it oved Eng- 
lish meteorologists to be up and doing, so that they 
might not be left ingloriously behind in the race in 
which our neighbours were engaged. , 


The Scottish Meteorological Society had already 
examined the thunder storms recorded at its stations 
during twelve years. The storms mentioned in the 
present paper extended only over half that period, 
the data having been contributed by fourteen sta- 
tions connected with the office. The most remark- 
able results were that London had furnished the 
greatest number of thunder storms, 84 having been 
recorded in the metropolis, and that the next large 
number, 64, had occurred at Vatencia, on the west 
coast of Ireland. The distribution in time of these 
storms is interesting, the greatest number occurring 
in July at London, and in January at Valencia. A 
secondary maximum at Valencia occurred in Sep- 
tember. On the contrast between London and Va- 
lencia, Mr. Scott remarked that the great winter 
gales which impinge on Ireland and our western 
coasts are highly charged with clouds, and he con- 
sequently attributes the occurrence of the winter 
arias at Valencia to the arrivals of the winter 

s. 

In the discussion which followed the reading of 
this paper, Mr. Glaisher said that even as compared 
with Greenwich, London had the greatest number 
of thunder storms ; a storm coming up over Green- 
wich is generally deflected either over London or 
Epping Forest. A speaker alluded to the fact that 
the maxima of large rain-fall usually occur in the 
winter, and those of small rain-fall in the summer, 
and suggested that as Valencia has a large rain- 

all, the maximum both of its rain and thunder 
storms would be observed in the winter; while in 
London, which has a smaller rain-fall, these phe- 
nomena would occur in the summer. In reference 
to a suggestion that London contains numerous 
spires, Mr. Scott mentioned that having resided 
some little time in Munich, where spires are both 
lofty and numerous, he could bear testimony to the 
frequency of thunder storms, and it is well known 
that in that city they are more numerous than in 
many other places on the Continent. 


Acid Bulb Thermometer. 


Mr. Whitehouse read a paper on “A Modifica- 
tion of the Wet and Dry Balb Thermometer,” in 
which he proposed to obviate the uncertainty at- 
tendant upon the use of the wet bulb in frosty 
weather by employing ® third thermometer, the 
bulb of which should kept constantly covered 
with a film of concentrated sulphuric acid. A draw- 
ing of the instrument was exhibited, in which it 
was shown that the mode of supplying the bulb 
with acid was by means of a siphon, by which a 
regular flow was secured. The author explained 
the action of the acid bulb to be that of absorbing 
moisture from the air, and the evolation of heat in 
„ of the mixture of the moisture with 
the acid, the result being that the acid bulb reads 
constantly higher than the dry, and gives directly 
the amount of vapour in a given space of atmo- 
sphere. The sensibility of the acid bulb was de- 
scribed as being ten to one that of the wet bulb. 
The paper was accompanied by numerous results of 
observations projected in curves. 


An interesting discussion followed the reading of 
this paper, the President pointing out several - 
culties which presented themselves to him as affect. 
ing the use of the instramept. Mr. Glaisher con- 
sidered that the author had broken some important 
ground, as especially connected with the unrelia- 
bility of the wet bulb when frozen. There is much, 
doubtless, to work out as regards the general prin- 
ciple, but it is an endeavour to meet a difficulty 
which is continually presenting itself at low tem- 
peratures. A question was asked relative to the 
effect of electricity on the regular flow of acid from 
the siphon on the bulb, and in reply it appeared 
that the delivery of the acid could be regulated with 
considerable nicety. Some experiments were made 
on the evolution of heat by immersing the bulb of 
a delicate thermometer in sulpharic aci 


At the conclusion of the meeting, Mr. Scott an- 
nounced the issue, by the Meteorological Office, of 
daily weather charts. 


Meteorological Conference. 

Dr. Buys Ballot has issued a pamphlet (in Eng- 
lish) entitled “ Suggestions on a uniform system of 
Meteorological Observation,” in the preface to which 
he speaks of a meeting of the General Congress of 
Meteorologists to be held, probably at Vienna, in 
the course of the present year. That much remains 
to be effected in the various branches of meteoro- 
logical inquiry there can be no doubt, and if a per- 
fect understanding between the leading meftorolo- 
gists of the world were established, much valuable 
time would be saved, and much misdirected effort 
prevented ; and it is to be hoped that at the antici- 
ated Congress the important subjects now engag- 
ing the attention of theorists and observers will 
receive the consideration of the distinguished 
physicists who will doubtless form the members of 
the Congress. With the view of saving the time 
of the Congress, and of giving a greater circulation 


recognise a power far su 
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to his own views, Bays Ballot has written the 
pamphlet, and adopted the English language as 
being widely known. His principal aim is to draw 
attention to the general method of observing, and of 
printing records of the facts observed at the least 
expense, in order that particular investigations may 
be facilitated. In the establishment of a uniform 


system of observations throughout the world, we 
rior to the imperfect and 
disconnected systems of the past, and while Buys 
Ballot is devoting all his energies to securing so 
desirable a result, there is another portion of the 
work of the Congress which we trust will not be 
lost sight of. In meteorology, observation is an ad- 
vance of theory. Millions of observationa are ac- 
cumulating, and we may ask the question, when and 
how will they be used? Inv tions, some of 
which are mentioned by Buys Ballot, for example, 
the progress of storms, the origin of depression, 
systems and the laws of winds prevailing in all 
parts of the globe need a theory to connect them, 
and to show their dependence on certain physical 
and thermal conditions. The Congress will do but 
half its work if amongst its members it lacks 
those, who, with enlarged views of the physics of 
the globe are capable of setting forth a theory 
which—by its unbending mathematical relations, 
its cognisance of forces which produce those distur- 
bances so usefal, and at times so disastrous, to man 
and its power of grasping facts of various com- 
plexions—can be employed in solving the great 
problems of the meteorology of extra tropical re- 
gions. It is the theory of meteorology that needs 
advancing, and we hope that this great object will 
receive its due attention from the Congress. 


* 


THE IRON AND STEEL INSTITUTE. 


PAPER entitled On Dormoy's Process of 
Mechanical Puddling,” by Frederick A. Paget, 
C.E., was read at this Institute recently :— 


The plan about to be described has been applied 
to forty puddling farnaces in different parts 
of Austria and France. The nearest of these works 
are at Rimancourt in the Department of the Haute- 


.| Marne, France. Three of M. Dormoy’s apparatus 
are now there at work, and the plan is being 
ing furnaces. 


adapted to all the romans pae 
Its leading feature consists placing a rabble, 
rapidly rotated by steam power, in the hands of the 
puddler. The ordioary furnace itself is left_un- 
changed, except that the sides of the beds are set at 
an angle instead of being vertical. 


To adapt the plan to any common existing 
puddling furnace, a shaft conveying power from any 
ime mover is carried about six feet above the 

urnace. A belt from a pulley transmits the rota- 
tion of the shaft to another pulley or sheave below, 
which rests on the belt a little in front of the far- 
nace door. One end of the boss of the pulley is so 
jointed to a handle held by the paddler that the 
sag can rotate without carrying round the handle. 

he other end embraces the outer end of the rabble, 
to which it is held by a cross-pin. The belt is thus 
made to rotate the rabble in any required position, 
in a somewhat similar way to the well-known rata- 
ting hairbrush. The number of revolutions em- 
ployed is from three to five hundred per minute for 
white pig iron, and from eight hundred to one thou- 
sand for gray pig iron. The belt, while carrying and 
rotating the rabble, endows it with mechanical 
energy, and allows the stirring and puddling action 
to be directed to any portion of the molten metal. 
The rapidity with which the tool-can be worked 
round gives the metal such an impulse that it turns 
horizontally on the bed, continually renewing the 
surfaces in contact with the atmosphere. 
The point of the rotating rabble, instead of being 
hooked, carries a disc. en the iron come to 
nature, this is replaced by a rabble having a short 
twisted point. 
The following are figures giving the work done at 
Rimancourt by one of these farnaces during the 
first two weeks of last December :— 


` ‘Working day of 24 hours—1, 2, 3, 4, 5, 6, 7, 8, 9, 


10, 11, 12, 13, 14, 15; number of charges—23, 23, 23, 
94, 24, 24, 25, 28, 26, 25, 26, 26, 25, 24, 23. 
Total—369 charges, during which the furnace was 
fettled only nine times, or an average of one fettling 
per 40 es. ` 


The charges of pig and of hammerslag for the 
furnace bed amounted to 97,060 kilogrammes. The 
amount produced $1,921 kilogrammes, with an ex- 
penditure of coals of 45,240 kilogrammes, which 
gives 1,185 kilogrammes of pig per 1,000 kilo- 
mesof wrought-iron, with an expenditare of 
only 552 kilogrammes of coal per metric tonne. 
Briefly, the result of different trials shows an in- 
crease of at least 30 per cent. in the yield, with a 
proportionate diminution in the consumption of 
fuel. In spite of the greater number of charges, 
the puddler is very little fatigued. 

This process, both in Austria and France, is 
found to eliminate phosphorus and sulphar to such 
an extent that inferior brands of pig produce iron 
equal to charcoal iron. 
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LETTERS TO THE EDITOR. 


— 


[We do not hold ourselves responsible for the opinions 
of owr correspondents, The Editor respectfully requests 
that all communications should be drawn up as briefly as 
peesidle.]} 

All communications should be addressed to the Editor 
of the ENGLISH MECHANIO, 81, Tavistock-street, Covent 
Garden, W.C. 

All Cheques and Post Office Orders to be made payable 
to J. PASSMORE EDWARDS. 


“uI would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 


original."—-Montaigne'’s Essays, 


% % In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 

—__—_——_. 


TERRESTRIAL GRAVITATION. 


12828. —WIrrROOUr at all wishing to say anything 
that may annoy T. A.” I am compelled in answer to 
his queries (letter 8827) to assure him that he 
is wandering hopelessly. Why on earth should 
eight chords in a circle, converging to a point 
on the circumference, represent the attraction 
exerted by a globe upon a point at its sur- 
face? This is simplifying matters with a vengeance. 
Of course,if the chords did represent all the forces, his 
method of resolving these ferces into a single force 
would be perfectly correct; but they don't. They de 
not even inany way come near representing any of the 
forces. 

If T. A.“ will insist on attacking questions lying be- 
yond his (present) range, he must not be surprised if he 
gets explanations ‘‘ too intricate for bis comprehen- 
sion.” I answered as I did because, first, I did not 
wish to say point blank it is useless to answer,“ and 
secondly, because others might find a use in an answer 
too intricate for “T.A” But, if “T.A.” will only 
take this assurance from me, that the affraction of a 
sphere ona particle outside it or on its surface, cannot 
possibly be determined without the use of tie integral 
cululus, bo will perhaps understand why I cannot 
make the matter altogether clear to bim. I have a 
tolerable knowledge of what can be done without the 
integral calculus (for I took my degree at Cambridge 
when I was almost wholly ignorant of the calculus), 
and I have over and over again attempted to master 
this very problem by eonsiderations—not simple indeed, 
but still—not directly involving the integral calculus. 
I have been able to satisfy myself that the thing cannot 
bedone. “T. A.” might as well try to catch a whale 
with shairline gut amd a minnow hook as attempt 
to master the problem on his present line. : 

Every particle in the sphere must have its attrac- 
tion separately taken into account, and then all such 
attractions must be summed up. Nothing short of this 
will do, and this sort of sammation, viz., of an infinite 
number of infinitely minute quantities, is the special 
work of the integral calculus. 

RICHARD A. PROCTOR. 


HOW WE SEE A DISTANT OBJECT. 


© (3829.)—"E. J. D.'s” letter (3493, p. 510) invited 
explanation eitber from me or from “some of your 
clover correspondents ;” and as I could not explain his 
difficulty, but greatly wanted to have his query ex- 
plained,I waited the action of the clever correspondents. 
As "E. J. D.” has now addressed his query to 
„F. R. A. B.,“ whom he rightly describes as your very 
clever correspondent, be is almost certain of an ex- 
planatory response, while I look forward, not anhopefally, 
to some remarks from F. R. A 8." suggesting what 
may be the real nature of E. J. D.'s” difficulty. For 
between the mirror at one end of the room (“ carefully 
arranged to exclude all light with the addition of the 
walls, &0.'"), the shutter somewhere, and the opaque 
screen projecting from some wall, and the camera at 
the other end on a similar table in a right line with 
the former,” I am utterly bewildered. 

Whatever may be the nature of E. J. D.’s” difficulty 
and its explanation, I feel tolerably safe in denying 
the justice of the old theory” that the eye has the 
power of directing the electricity (which is everywhere) 
on a distant object (illuminated) and receiving baek the 
correct image thereof" (that is, I suppose, of the 
object), ' the convex lens having the same power.” I 
cannot quite imagine this to be a correct view of any- 
thing in particular. What does “Sigma” say about 
this power of the eye in directing electricity? I oan 
imagine a pair of eyes directing something very like 
electricity (in its way) npon a not too distant object, 
and a correct image of the object coming in the course 
of events into the possession of the owner of those 
Bat this seems a long way from E. J. D. 


rays its polished surface reflect do not reach the 


® 


observer’s exe, but are quenched or got rid of. In this 
case the answer is undonbtedly that scattered reflec- 
tion renders the frame of mirror discernible. The glass 
of the mirror is not seen. Indeed, the glass ofa mirror 
can only be seen under exceptional conditions if the 
mirror be a good one. Bat we recognise the shape of 
the mirror whenever any lizht at all reaches its whole 
face, becanse the frame does not specularly reflect the 
incident light (or much of it) while the quicksilvered 
glass does. 

When the mirror is removed the course of the ray is 
seen, because the ray illuminos the dust always floating 
in the air. The paper on Atmospheric Dust,“ at pp. 5 
and 6 should be read. MCHARD A. PROCTOR. 


SAVE US FROM DECIMALISM ! 


[3830.]-—OxLY one bit of sense, that of Serutator” 
(p. 661) to at least six recitals (p. 636, let. 8723, p. 661, 
8760 2-8-4, and p. 12, 3806) of the stale brags of this 
paragon of blundering priggery. Bat one poor half- 
penny orth of bread to all this intolerable lot of sack !“ 
The first, indeed, Mr. Petrie sees, like Scrutator,” 
the delusion of the French standard (for on every detail 
of the wretched scheme s Nemesis seems to have 
poured all possible irony); but, nevertheless, he is for 
pure decimalism, the chief and radical blunder of the 
whole! And he even fancies our old measures were 
once centesimal, and in making them so, the perch for 
example = 200 inches, we should be restoring some- 
thiug lost! I defy him to find proof that our race 
were ever so absurd as to repeat tens in the successive 
steps of any table, or to make units in the ratio of 100 
or any square number above 86, though Mr. Bottone 
fancies (p. 662) that ancients in nearly all cases” made 
systems what he calls “ uniform and consistent through- 
out.” They everywhere knew better than to do any 
such thing, with any lesser steps than the Chaldean 
sixties. All over Christendom they had what he 
calls “our mixed quarternary, duodecimal, and ven- 
tesimal” money table, and denoted its units by the 
letters £., s., d., q., which he must be aware never stood 
for English words. The names and ratios were 
common to Europe, and so had the actual values—the 
weights of silver—been at one time; but successive 
royal swindlers in different kingdoms, of course, de- 
based the standard to different extents; furthest in 
France, where the livres, sous, and denicrs came down to 
abeut an cighticth of true libre, solidi, and denarii; but 
the least in England, where, even since our Tudors, we 
still have them little under a third of the originals. 

I must come, however, to the next critic, “ Metric 
System” (let. 8760), who answers his own question, is 
it inferior or superior to others in use ?“ amusingly 
enough. Ten lines farther he tells us he need not 
fear the denary division of days.” The Chaldean 
divisions of time he thinks firm enongh to last. We 
need not fear denary time will snpplant them! So then 
he tells us which wonld be to be seared if it hada 
chance; that seems much the same as telling which is 
the inferior.“ 

But he mcanwhile commits a great error of fact in 
saying “tho weck has from time immemorial been 
universal.” It has never yet extended to even half of 
learned and civilised mankind. A majority of our 
race, by their own accounts, and as the best informed 
of our westerns believe, dwell east of the Ganges, and 
all those nations have not, nor “from time imme- 
morial” ever had a week; but instead thereof a cyclo of 
sixty days; aud to which (even more than their cycle of 
sixty years instead of our century) our astronomy may 
be extremely grateful, for its immense utility in pre- 
serving the exact dates of observations of theirs long 
before Europe was scientific enough to preserve any. 

Next, let me assure Campanile” (let. 8761) I did 
not leave his dodccagjic” system unmentioned from 
oversight, but design. I was quite aware that this 
preposterous maro's nest (with its two new figures for 
ten and eleven! is the triumphant invention, of about 
three new geniuses per generation, and will continue 
to be invented as regularly as circle-squaring or per- 
petual motion; and that wise Sigmas' will lay down 
(like ‘‘ onra,” p. 662) it! would be far preferable” to 
the immemorially used Ninevite sexagintals. The 
only news to mo is that the dodecadic system was ever 
taught at St. Cyr, a bit of priggery perfectly worthy of 
Frenchmen who had produced the hardly more crude 
and shallow scheme of universal decimalism. Of course 
they were led to it for the sake of the one advantage of 
terminating fractions whose denominators are 8 
and its powers. Bat this will never be worth the two 
added numerals and proportionally bigger multiplica- 
tion table, and perplexing change of meaning in all 
figures above 9. It would not even do if we all 
became, in one generation, sex-digital like those 
“born to the giant in Gath.” Let“ Campanile” and 
„ Sigma” just observe that the mere fact of 12 
being one of the six very best metric numbers does 
not make any of its powers even eumetric; nor yet its 
multiples in general, beyond the first 4—not even 
72, the half of the next unit that would be 
written 100,“ nor any of those written with a single 
numeral, except“ 500“ (our 720), nor any writtenwith 00 
till the septuple of that, and not only no power of the 
base 12, but no half or double of any power of it. 
But in the Ninevite system (which, observe, uses no 
figures but our ten) the first compound unit (written 
1,00) is one of the six that excel metrically all under 
their double, and not only itself but its multiples, 
2,00, 8,00, 4,00, 6,00, 12,00, 14,00, 21,00, 28,00, 42,00, 
are all eumetric numbers, ten successive ones of that 
useful series being thus expressed, five with bat one 
numeral, and five with two; and the two upper of the 
superexcellen¢ ones (our 860 and 2,520) by one and 
two—namcely, as 6,00 and 42,00. These facts make it no 
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wonder that while the dodecadio system, perpetually re- 
tried, has never got the least footing; the sexagintal 
(that “Sigma” dashes off as “far more impossible”) 
has left marks ‘everywhere, from the Chinese day and 
year cycles to our minutes and seconds, and in its 
purity (at least for descending notation) held its 
ground as the standard scientific method, really through 
“ immemorial time,” from undated Nineveh and 
Babylon, throngh Greeks, Romans, Arabs, and revivers 
of learning, down to Fahrenheit, and even this miser- 
able century ; which made, in its opening years, the 
experiment by which. Sigma” tells us, “it is pretty 
clear that calculations would be greatly facilitated,” by 
“ dividing the right angle into 100°,” more laboriously 
and thoroughly than perhaps experiment was ever 
made, and with utter failure! Ihave before me and 
in use Callet's logarithmic tables, whereof about 100 
leaves in the middle are taken up by the trigonometric 
fanctions of this very division, stereotyped and em- 
bodying, probably, some scores of people's some years’ 
labour; and, like most users of the book, I long ago 
found it worth while just to pass a needle and thread 
through the onter margin of these 100 leaves, so that 
they may all turn en bloc / 

But I am glad of Sigma's“ notable regret that we 
were not all Goliathites, because the idea has im- 
pressed on me how providential for oar arithmetic it 
is that we were not so. In that case all human nota- 
tions would have been either senary or duodenary, and 
nothing better; these would almost have become what 
“Sigma” falsely lays down the denarv notation to be, 
“an inevitable and natural fact.” Even Chaldeans 
would not have developed the splendid sexagintal im- 
provement for the sake of introducing the third 
number 6, if that number had only presented itself in the 
petals of flowers and starfish. I never before saw that 
the five fingers are providential, as well as the ratios 
of the day, lunation, and year of the planet we are 
placed on ; and thank “ Sigma” for the hint. Of course, 
I totally deny the ground into which he finds it con- 
venient to say the metric system resolves itself. There 
is no notation “ given aga natural and inevitable fact.'’” 
If there were, all civilised nations wonld have used the 
same ; whereas it is a historical fact that the Assyrians 
never had centesimal notation, and the present French 
have, perhaps, no other. But Sigma’ neither uses 
historical fact himself, nor allows my way of using it 
to remain unperverted. There was nothing of the 
good old Tory, or whatever is, is right,” in my argu- 
ment from general practice. I never implied that 
“there compound arithmetics,” any particular ones, 
must be good because ages had used them, bat that 
compound arithmetic, as a principle, distinct from 
“simple,” or the general principle of what Mr. Bottone 
stigmatises as mixed” numerations, would not have 
appeared or held sway (as it has everywhere) if not 
having real advantages over what he calls uniform 
and consistent” systems. I believe we might repeat 
continually (like the Assyrians) the step 60, but that 
no lower number has ever been found good enough to 
be so used. If only the sixteenth century trigo- 
nometera had adhered to Ptolemy's notation of the 
straight measures, radius, sine, &c., which he expressed 
sexagintally as well as the arcs (instead of absurdly 
disconnecting the lengths of arc and straight fanction, 
and making two incommensurable units), then Briggs 
would assuredly have made 60 instead of 10 the 
baso of his logarithms (whether expressing them 
sexagintally or not, and I believe they would be best not 
so); and an intelligent adherence, like that of Fahren- 
heit, to the tradition of this unrivalled system, by later 
scientific men, together with s compact way of 
writing it, as I suggested, by two sizes of figures alter- 
nately, without the clumsy and, indeed, outrageously 
needless °, „ „ „ &c., would by this time have almost, 
or quite, reduced the inferior denary notation to its 
right subordinate place. A little thoughtful example- 
setting by professors of science (when there was any) 
had more effect on the world, and would have more 
even now than they dream. They might easily both 
have prevented tho disgracefully retrograde French 
“ system” arising, and have gradually so leavened 
arithmetic with the old sexagintals as to make t 
unrivalled convenience suggest itself to all without 
argument. Any compulsion in such matters is ridiea- 
lously absurd, or any Government action, beyond setting 
the best example in its own accounts, and striking 
the best coins, whose ratios (unless decidedly bad like 
the French) will in time make their way into all other 
tables but those of time. And those of time are for- 
tunately still either natural or of the very best artifical 
system, which money ought to follow, and does with us 
actnally, though nob in names and notation. 

Herschel's ‘‘ Yard, Pendulum, and M::tre” is not, as 
Mr. Bottone thinks, an argument for decimalism, 
“ Philo’s” theory (p. 663) of the hundredweight (which 
I once broached myself) will not hold water. He will 
find any of these neighbouring numbers to 112 would 
have had the same advantage :— 


96 104 120 
124 126 127. 
Also, with the right seven weights he could weigh not 


but 


0 


merely all up to the 112th multiple of the lowest, 
all up to the 1,093rd. E. L. 


SIR J. HERSCHEL ON THE METRIC SYSTEM. 


[3831.]—I ax much interested in the discusaion now 
going on in “ ours“ on the subject of a decimal system 
of weights and measures, and as but few of your cor- 
respondents seem to be aware of the work done by Sir 
John Herschel on the subject, I think an epitome of 
his views, with certain additions of my own, may prove 
of interest. 

Sir John Herschel;objecte to the French standard 
as being unseientiflo and inaccurate, and because the 
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meridians have not the same length in different parts 
of the world. The one chosen by the French philo- 
sophers was a line from the pole to tho equator passing 
through Paris. No one can seriously doubt the advan- 
tage of having a regular system of weights and mea - 
sures, instend of suffering from the almost entire ab- 
sence of system, as we do at present. The chief ob- 
jection to the French system is not that it is founded 
on inaccurate observations, for there are so many 
reliable standard metres in existence that the chance 
of losing them all is extremely remote. The real ob- 
jection to its adoption is that the people are so obsti- 
nate, and object to make any alteration even for their 
own convenicnoe. In England the enforcement of a new 
system would meet with peculiar difficulties, owing to 
the form of government, and to the notion that the 
tight to inconvenience onrselves and otber people is 
part of the liberty of the subject, and a thing to be 
strongly contended for. Although an octesimal or a 
duodecimal system would in many respects be prefer- 
able to a decimal notation, it must be admitted by every 
candid thinker that the latter notation is immutable, 
and it is in the adoption of ten as its basis that the 
French system has its great advantage, not in its being 
founded on any really scientific standard of length. 
If sach fragments of system as we possess oould be ar- 
ranged decimally and ‘‘patched” without much 
change, such a system would be preferred by the great 
majority of Englishmen, as involving a less radical 
and confasing change than would necessarily occur 
oa the enforcement of the French system. That our 
present weights and measures ean be so patched, and 
that there is also the advantage of a thoroughly accu- 
rate and scientific standard to work from, I now pro- 
pose to show. Although the number of quadrants of a 
apheroidal body like the earth are infinite, there can 
exist but one polar diameter. The length of a straight 
line drawn through the earth from polé to pole is 
500,500,000in. If our present inch wore increased in 
length by only 1,000th part, an almost inappreciablo 
quantity, the length of the earth's polar diameter 
would be 500,000,COJin. exactly. The increase of the 
inch by the above-mentioned amount would make a 
cubic foot of water weigh exactly 1,0000z., instead of 
being only supposed to do so, as at present. Our mes- 
sures of length are sadly in want of re-arrangement, 
which could be effected by the introdaction of new 
measures of 10in., 50in., and 100in., &c. 

If a cubic foot of water weighed exactly 1,000oz., 
we should at once have the connection between mea- 
sures of length aud weights, while the measure of 
capacity is obtained from the measure of 1 cubic 
foot = 6}gals., or 4 cubice feet = 25gals., or 16 ecnbic 
feet = 100zals. Now, we have ounces and drachms 
both as measures and weights, the measure of a fluid 
ounce of pure water being the space occupied by an 
ounce in weight. As no inconvenience arises from 
such an arrangement, which, on the contrary, is fonnd 
to be advantazeons, why should we not do the same 
with the pound and gallon, making each of them both 
a weight anda measure? In the fact that 10lb. of 
water = Igal. we have the germ of a very easy ard 
convenient decimal system of weights and measures of 
capacity. At present we have a very deceptive weizht 
we call a “hundredweizht,” which is equal to 112Ib. 
If we had a new weight and measure = 100ib. = 10gals., 
it would have the advantage of both convenience and 
truth, and I think such a palpably beneficial change 
would be readily adopted. To avoid confnsion, the 
new weight might be abbreviated by the letters “hwt.,” 
while tho letters “cwt.” wonld mean 1121b. as at pre- 
sent. Our present ton is equal to 20c t. 2.210lb. I 
would propose anew weight and measure of 20hwt. = 
2,000lb., to be called a new-ton” or Newton.“ 
Such a name would entirely prevent confusion, 
and would serve to remind the user both of the origin 
of the weight and of the immortal discoverer of gra- 
vitation. For quantities less than a ponnd, I would 
suggest the introdnction of anew weight and measure of 
700 grains = lOth of a pound. This is about an 
ordinary wine-glass in capacity, and thus might be 
readily extemporised. It might be called a verre” 
(the French for wineglass), or shortened to“ ver,” and 
symbolised by “V.” 4 weight and measure of 70 
grains 10th V. = 100th part of a pound 
would be so near the present apothecaries’ drachm of 
60 grains that it could replace it in nearly every in- 
stance. It might be called a Newdrachm’” (Nd.). 
A weight and measure of 7 grains has already been pro- 
po by Griffin, and appropriately called a “septem.” 

he smaller weights and measures are rarely employed, 
except in dispensing, and are therefore used by an in- 
telligent class of men, who would soon become scons- 
tomed to them. The propcsed table of weights and 
measures of capacity would therefore be as follows :— 


7 Grains = 1 Septem. B. = 7 grains. 

10 Septeras = 1 Newdrachm. Nd. = 70 grains. 
10 Nowdrachms = 1 Ver. V. = 700 grains. 
10 Vers = 1 Ponnd. Lb. = 7,000 grains. 
10 Pounds = 1 Gallon. G. = 70,000 grains. 
10 Gallons = 1 Hundredweight. Hwt. = 100lb. 

20 Hundredweight = 1 Newton. Nt. 2, 000lb. 


The majority of tumblers do not hold half a pint as 
popularly supposed, bat just about lb. = 802., and it 
could readily be made a definito weight and measure 
to equal exactly lb. = 5 Vers = 1 “Tumbler” or 
“Rammer.” 

I cannot but think that such a system as the above 
would bo far more readily accepted than the French or 
any other perfectly new system. At present we have 
three “ quarts” of different value; the reputed wine 
151 the imperial measure, and the Wiuchester.“ 

he latter is just half @ gallon, and a very convenient 
measure = Sib. weight. At present the “ stone” varies 
com Olb. to 321b., and there is little doubt the intro- 


= 
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duction of a definite weight and measure of 101b. 
would meet with a warm welcome. 

In my own practice, asa scientific man, I habitually 
employ the metric system, but I think it possesses but 
slight advantages over decimalised inches and grains. 

Althongh the French system is the best in use, it is 
not the best possible, but I should hail its compulsory 
use as a vast improvement npon the utter confusion 
and want of system under which we at present labour. 


Bheffield. ALFRED H. ALLEN. 


SOME HINTS ON METRICALISM. 


[3832.] —THE neglect of this really noble and dift- 
cult subject for centuries, and the utter chaos into 
which laissez-faire and survival of the fittest” (for 
trado mystitications and rascality) have everywhere 
brought it, produced at length the crude and wretched 
French decimals; and now the spread of that pitiful 
disgrace to European intellect, through the same 
causes, by mere force of its unity against their an- 
archic and haphazard multiplicity, daily makes atten- 
tion to the rights and reason of the matter more 
urgent: if, alas! we were in an age capable of looking 
to the real ground of any matter, however trifling or 
simple! Now, it would be one step toward clearness 
if every arguer would deign to treat quite separately 
the question of standards and that of divisions. There 
is no shade of excnse for mixing up these. They are 
so indepondent that a system might have the very best 
kind of standards and very worst divisions, or vice 
versd. The standard question is purely one of physics, 
not directly mathematical at all. The division ques- 
tion, on the contrary, is nowise physical, but mathe- 
matical in the purest sense, perfectly independent of 
what planet or kind of world we might be in, or how 
many fingers we might have. There is a third part 
of the subject, nearly, but perhaps not quite as un- 
mixed with physics as the division question—namely, 
the interconnection of the different tables (as that of 
weight, value, surface, volume, &c.), i.e., the mode of 
derivation of one unit in each from the unit of length, 
which as simplest ought to be their basis. 


Now, I maintain, and this is also, I believe, the main 
position of Sir John Herschel in his “Yard, Pendu- 
lam, and Mitre,” that it is only in this third point, 
the interconnection of dissimilar units, that the French 
system is at all commendable, or made any advance, 
or rather, revival of an ancient principle. In both 
the main essentials, the standard and the division 
question, its vauntsare ludicrously false, its failure 
more than remarkable, unique, ironical, almost 
supernatural. Its kind of standard (which was to be 
the earth's circumference) is, in fact, thongh no 
worse than many others (as the Winchester bushel), 
yet of the worst kind that any the moat savage human 
race ever has had or can have; but worse remains! 
I further maintain that the other feature of the nn- 
lucky system, its uniformly decimal division, is at the 
same time the very worst kind of division anv race 
have yet perpetrated, and almost as bad as possible. 
(I graut that the continued powers of 5 or 7 would 
be alightiy worse.) 


On the former failure, of course, I have plenty to 
keep me in countenance. As “ Scrutator” says, the 
length of a platinom bar kept at Paris that was in- 
tepded to be (but is not) such a fraction of the 
meridian, is exactly as scicntific as the length of 
Panch's nose; and though rather more definite and 
useable, yet incomparably less so, and inferior in every 
way, than the kind the ancients fixed on as early as 
Pericles, with perfect success, a recorded round frac- 
tion of the dimension of some noble, world-durable 
building, some Hecatompodon,” hundred-foot fave, 
as they called their ‘intact Palladis arcem,” whose 
chief steps, front and flank, of 100 and of 225 stan- 
dard feet, are jast as good for the purpose to-day as 
when squared and polished this@ery year 23 centories, 
and may, therefore (if no comet falls), be as good for 
23 more. And still older andeless destructible, and 
equally uninjnred, are the built standards (whether 
meant for such or not) of the pyramid of Cheops, 
either its rock sockets or his finished, but never occu- 
pied, tomb-chamber; or of the two untonched 400- 
cubit walls, the west and south, of Zerubbabel's 
temple-terrace at Jerusalem, by him, of conrse, 
religiously copied from Solomon's standard. (They 
have none of Solomon's work, because many of their 
stones are too large, often donble the lengths “of 10 
cubits ° and “of 8 cubits,” that the Bible records as 
wonders of his time.) Have not such standards, then 
—widely different from a bar kept at Paris, or a 
t Winchester bu hel, but yet artificial—been experi- 
mentally fonnd at least as good as any natural invari- 
able length, of which we have really none between the 
diameter of our planet and tho wave lengths of standard 
rays, as of sodium light or thallium light! Either 
these latter have to be multiplicd some millionfold 
or the earth's dimension divided some millionfold, 
to yield a unit we can handle or mesanre our own 
works by! Of the two, I belicve multiples of the 
spectral ray-waves would be the more practical and 
verifiable; bnt, remember, we have no direct natural 
length standard between them. We can get one of 
length through gravity-force and the subdirisions of 
the time- unit, the day. We can take the distance 
fallen at the equator, or at a given latitude and altitude, 
in @ given duy- fraction, as a second; this being, 
though not measurable directly with any exactness, 
yet derivable by the multiplier, 72 from the length of 
pendulum vibrating that sumo fraction of the day. 
Now, the English, Russian, and Swedish foot happens 
to be wondorfnlly near the quarter-second fall of bodies 
at the equatorial sea-level. It might either be modi- 
fied to exactly that fall, or remaining unaltered, be 


governed the dimensions of our ancient buildings 


| defined, I believe, as the quarter-second fall at some 


moderate fixed height (or equal depth) above or below 
the equatorial sea-level, a height quite accessible on 
the Andes, even if higher than Quito city. Neither 
Herschel nor Smyth seems to have noted this near 
coincidence in our foot. 


But I submit that built standards, the idea of 
Pericles’ time, are not yet superseded—they are the 
most successful to thisday. And remember that we, 
too, and probably many a modern race, have their 
Hecatompodon in their Parthenon, in some chief 
Christian virgin's fane, sometimes even nobler on the 
whole, or as creditable to humanity, as that of Pallas 
in its prime; some Mary Church, as the massive world- 
strong one of Chartres, storied with its 8,000 popula- 
tion in stone and gem-like glass; or its contemporary, 
but extreme opposite, the wondrously delicate Salis. 
bury, our Anglo-Saxon race's Parthenon, and the 
chief, or rather cole noble work we ever finished on 
the plan begun. There, according to the best sur- 
voys, the ten nave compartments make as accurate a 
200ft. standard of our present long measure as could 
now be made; and what is still stranger, considering 
the effect of settlement on most buildings’ heights, 
the extreme from floor to cap-stone of spire falls not 
two inches short of the double thereof. So there we 
have, well preserved above six centuries, the original 
of this foot, now base of Anglo-Saxon, Gothic, and 
Sclavonic measures, all ronnd our hemisphere, and 
over the two greatest empires. Nor are the round 
enmetric multiples of the same in such modern 
monuments as Waterloo Bridge, London, or Grosvenor 
Bridge, Chester, to be despised even in the face of 
Cheops’ or Pericles’ standards. And let me add a 
disproof of Mr. Petrie's fancy, p. 686, that because our 
perch is 198in., it was ever centesimal. The perch 
haps earlier than the foot. At least at Salisbury, the 
choir half of the building (the first built), is planned on 
a basis of perches, as true to the present standard of 
them as the nave dimensions are to round numbers of 
feet. And all the leading lines of Westminster Hall 
(nearly two centuries later, it is true), he will find by 
Pagin's measurements to have been of perches, and 
not of 200in., but of 198in., as at present. 


Neither Sigma nor Mr. Bottone have anv right 
to pillory me as defending multiplicity or absence of 
system, or, indeed, in the matter of divisions (which I 
must defer to another letter) approving any other of 
our numerous English tables than that of time (com- 
mon to Europe), and those of our money, troy, 
and apothecaries’ weight. What I say of the rest is 
simply that, however bad, none of tbem is worse than, 
or hardly so bad as, the French decimals. I would 
alter all, and assimilate all. I supposed it to go (as 
the French say) sans dire, that whatever numerical 
series is best for one table is best for all; and I would 
have no two so different and incommensurable as the 
present French table of everything else is with their 
time. E. L. G. 


— 


THE METEOROLOGICAL OFFICE AND 
ATMOSPHERIC WAVES. 


(3938.]-—Havine had occasion lately to look into 
some of the publications of the Meteorological Com- 
mittee, more particularly Mr. Scott's report on“ Strong 
Winds and Barometric Differences,“ and Capt. Toynbee's 
report on the use of isobare, I found, as it appears to 
me, a want of information on a subject to which more 
than five-and-twenty years avo I, in conjunction with 
the Inte Sir John Herschel, devoted considerable 
attention. It would be out of the question within tho 
limits of this letter to point ont those particular 
features of “atmospheric waves,” which ought, I 
apprehend, to have been mentioned, or at least 
alinded to, in the descriptions of Capt. Toynbee's 
isobars and Mr. Scott's gradients, and I can only 
account for the omission by supposing that the direc- 
tor of the oilice, the marine superintendent, and the 
members of the Meteorological Committee are unac- 
quainted with the results arrived at by Sir John 
Herschel aud myself. The late director of the office, 
Admiral Fitzroy, was certainly acquainted with them, 
for he was the only meteorologist, so far as I am 
aware, who controverted them, and under these cir- 
cumstances be would not hare employed them in his 
researches; bat in on attempt to trace the progrcssion 
of barometric differences, and to show the connection 
of strong winds with these differences, the most im- 
portant agent, the “atmospheric wave,” has been lost 
sight of. Capt. Toynbee appears not to hava sus- 
pected that information of the kind was available, for 
I find in his report that the examination of the 
isobars of January, 1867, opened up new ricwe 
to him of precisely the same character as I found in 
my researches on atmospheric waves 80 many years 
before; and it is somewhat remarkable that an office 
absorbing the large sum of £10,000 a year should be 
content to limit its inquiries to the comparatively 
small area of 700 miles in diameter, when i$ bas been 
shown that atleast five times this area is necessary for 
examining the phenomena of barometric differences 
as connected with "atmospheric waves.” The con- 
nection hetween the prevailing wind and the line of 
greatest barometric difference is really nothing more 
than a portion of a line drawn from the crest of an 
atmospheric wave to either of its troughs at right 
angles to its direction, the wind must consequently 
blow at right angles to this line. Much time of the 
ofice would be saved and more valuable results 
secured by determining the general laws of “ atmo- 
spheric waves” than by confining the operations of the 
olli ce to the present limited area. 

W. R. BIRT. 
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COLLIERY EXPLOSIONS AND THEIR 
PREVENTION. 

(.834.]—Our friend“ King Coal” (8641, p. 587) 
tees to lay very great stress upon the colliers for 
Lei g reckless and careless in their daily avocations ; 
in fret, he seems to say that the greatest portion of 


a c.dents, if not all, are caused by the carelessness of | pa ) 
acid” (page 174, 2nd edition), when he will, I think, 
find his quotation from the witty Dean singularly un- 
fortunate. 


the workmen themselves. Is our friend aware that 
prevention is better than cure—hence, if the cause be 
removed, the accidents would not occur. Now, ifa 
sufficient amount of ventilation be made to travel 
through all the working places and back “slams,” or 

laces that contain gas, both likely and unlikely to 
kasp the gas from par ren, $ there would be no 
fear of any workman igniting the gas in any shape or 
form. This could be done with care and a proper 
system of ventilation. 

Now, I am aware that the goaf is the likeliest place 
to contain gas, and there is a way to ventilate the goaf 
and keep it clear of gas, as well as the working face, 
if the mine be properly set ont at the commencement, 
and afterwards conducted in a proper systematical 
form. 

Now, I can’t see why masters or, their 
cannot be made punishable for their negligence as well 
as the workmen. Ifa werkman is found to have in 
his possession a tobacco-pipe or matches, or an unsafe 
Davy lamp, where such are prohibited, ea are 
liable to be brought before a magistrate and impri- 
soned. Then, why not apply the same law to the 
masters or their agents if they allow gas te accumu- 
late knowingly in any part of the mine, or neglect to 
re anything which is dangerous in its due course ? 

am aware that the colliers generally are a class of 
men that are rather careless over their work, but at the 
same time I do not like tosee too much saddle put on 
the one horse; let them carry their own burdens accord- 
ing to their merits, then shall we have achance of 
havnig these things put right. ARLEY MINE. 


AUSTRALIAN MEAT. 


[3835.]—Havine been troubled with indigestion for 
three or four years, and having been unable to eat 
animal food, I tried Australian mutton and found it 
agreed with my stomach very well. I had previously 
tried Liebig’s beef tea, but did not appreciate the 
flavour of it. Before eating Australian mutton, I was 
quite emaciated, and found great difficulty in walking 
a nt short distance. I can now walk long distances (say 
12 miles) amongst lofty hills with ease. 

After eating the above mutton, I do not feel any cru- 
dities of the stomach or heaviness. I am much heavier, 
and have a good appetite for other food,-which I could 
not relish before. 

It is quite true that a man may eat a large quantity 
of it, as a child can eat an enormous quantity of tarts 
and custards. But there is this difference, that after 
eating an unreasonable quantity of pastry the stomach 
feels distended and overworked; but after eating an 
unnecessary quantity of Australian mutton the stomach 
feels easy and comfortable. 

I do not doubt that Australian meat sooner digests, 
and that the stomach is sooner empty than after eating 
a meal of ordinary flesh meat, but I believe that the 
nourishing portion of it is more thoroughly taken up 
in the system than that of ordinary meat (especially 
the flesh of an ancestral bull or patriarchal ram), and if 
a man has a very great appetite he must eat more vege- 
tables to the Australian meat than the other, and I feel 
eonvinced he will feel lighter and stronger for eating it. 
I need say nothing about the difference in price, as 
every one can calculate for himself, whether he buys 
good English beef at 18. or splendid old bull beef 
at 6d. per lb. Lastly, I cannot perceive any stains on 
the knives, &c., after using them in connection with 
this meat. J. BROADHURST. 


agers 


CALIPER COMPASSES, 


[3836.]—INn answer to K. T. L.’s’’ question as to 
what J. K. P.” thinks of the caliper compasses (see 
letter 8825, p. 16), I can only say that in prin- 
ciple they seem perfect, but as I was once told by a 
mathematical instrament maker that the most difficult 
job they have to accomplish is dividing a pair of pro- 
portional compasses, so I should imagine 1 
ing the legs of these calipers would be a most difficult 
job. Besides that, supposing them made, I can con- 
ceive only one possible use to put them to, and that is 
pricking off the width of a sheet of metal which is to 
be made into a tube of acertain internal diameter, 
and that width might be got more accurately by twist- 
ing a piece of wire round the rod, and nicking it (as 
people call notching) with a chisel or file. So, on the 
whole, I should say, don’t make them. J. K. P. 


A WONDERFUL GUN BARREL. 


13837.J— ON p. 539, Vol. XIV., let. 8539, I see the 
Government officials have been trying the Soper rifles. 
The last trial was with 200grs. and six bullets ; that was 
pe satisfactory. The writer of the letter, C. H. W. 

iggs, says he believes he is correct in stating that no 
other gun has withstood more than 170grs. of powder 
and two bullets. I have had a barrel in my hands 
that has bad 18drs. of powder for one charge, and a 
tap screwed in at the mazzle. When discharged it 
blew the tap out, but did not injure the barrel, only 
where’ it stripped the threads. I think that surpasses 
the Soper rifle; it is cast on the Bessemer principle, 
but surpasses the Bessemer; it also can bs made 
cheaply. If it should be a bad ingot, it will stand a 
heat equal to any iron that is made, and rolled down 
to No. 82 wire gauge for locomotive tubing. 

J. L. Mrxsnxs. 


COMPETITIVE EXAMINATIONS. 
[8838.] —As nobody who knows Prof. Barff’s book 


seems te have noticed Mr. Bottone’s recent letter (No. 
8686, page 612), permit me to ask him for the “ com- 
ment” which, he said, was“ superflnous.” But before 
he writes let him read the Professor’s preface and the 


aragraph at the end of the article on ‘ Sulphuric 


HEDERA. 


APPARENT LOCAL TIME. 
[3839.]—I BEG permission to thank N. S. Heineken 


for the description of his instrument for determining 
the meridian, at p. 664, Vol. XIV. Perhaps, if made on 
a rather larger scale, a still greater accuracy 
but his gives it near enough for most purposes. I think 
also the instrament may be simplified by those who 
wish to ascertain the meridian of one place only, but 
probably Mr. Heineken wishes to use his at many places. 


may be got, 


0. 


IMPROVED METHOD OF GLAZING. 
[3840.])—I BEG leave to bring before the notice of 


your readers an improved construction of sash-bar, 
especially suitable for greenhouse roofs and lights for 
frames. The use of putty in fixing the glass is at all 
times a nuisance, an 
in the event of a pane being broken a work of time, be- 
sides the liability to damage more panes than 8 
when the situation of the fracture is not easily ble. 
This sash-bar, and the system of which it forms a part, 
is patented by Messrs. Rendle & Burrows, and it will be 
readily understood by the drawings. In Fig. 1, which is 


the necessity of chipping it out 


to represent a portion E a light for a frame, A is the 
sash-bar, C the glass, and D a metal cramp to keep the 
panes in position. Figs. 2, 8, 4, and 5 show the cramp 
and its position from different points of view, and Fig. 6 
is a cramp intended to run the whole length of a sash- 
bar where greater strength and security is desired. The 
sash-bars are made in metal or wood, the latter being 
necessarily of a different sectional shape to that shown 
in Fig. 2, although the principle isthe same. Thus the 
wooden bars are about 2in. deep when the cover is on, 
the bar being cut with a centre tongue, anda gutter on 
each side. The glass being laid on, the cap, which 
covers the whole En of the bar, is put in position 
and secured to the bar by means of screws. It seems 
to be a convenient and serviceable arrangement, and 
the makers say perfectly water-tight. SauL RYMEA. 


PHRENOLOGY.—AMALGAMATED ZINC.— 
CENTRE MAKING, &c. 


(3841.]—(11141.)—ParenoLocy.—Get McPhunn’s 
“ Catechism” and use it as a pocket companion until 
you have acquired a thorough knowledge of the 
names and assumed functions of the different organs, 
referring, when convenient, to one of the phrenological 
heads made in plaster; they are very cheap now. Then 
obtain Coombe’s “Phrenology,” and, if possible, a work 
by, I think, O. S. Fowler, an American treatise upon 
the subject; and if you can get a copy of Slade's 
** Colloquies” study that well. This achieved, try your 
hand upon your own immediate friends, with whose 
general characteristics you are more immediately 
acquainted. Compare the results of your judgment 
from simple manipulation and the knowledge you have 
acquired from the books named, with your personal 
knowledge of the individuals you experiment upon, 


taking the widest distinctions of character available 
first, and as you improve by practice coming gradually 
down to the finer distinctions of development. This 
will serve you for six months, and then apply again. 


(11155.)—AmMALGAMATED Z1nc.—By far the simplest 
method is to make a guttapercha, bath in which the 
plates or cylinders of zinc can be immersed in 
mercury after being removed from the sulphuric acid 
bath. When you have once determined upon the size 
of plate or cylinder you intend to use, cover it with 
three or four thicknesses of brown paper, and upon this 
mould your guttapercha bath, leaving a lip on one side 
to pour the mercury out when necessary. In the case 
of cylinders the same arrangement can be made, and 
the centre space filled up with a wood cylinder, coated 
with sealing-wax varnish, say 1-16in. less in diameter 
than the inside of the zinc cylinder. By this means a 
very small quantity of mercury will suffice to cause 
complete immersion of the zinc in the flaid metal, and 
amalgamation will take place rapidly and equally 
throughout. Wash the zines thoroughly ina jar, and 
carefully collect any superfluous mercury that may fall 
from them, and return it to the bath. Judging from 
„ Yakew’s” statement, his cells are too porous for 
Bunsen's, allowing too rapid exosmose of nitric acid. 


(11181.)—CEeNTRE MARIN G. For about the twentieth 
time let me repeat this rule: — To the square of the 
versed sine add the square of half the chord, this aum 
divided by twice the versed sine gives the radius. 
Templeton was the first I know of who gave this 
simple rule, and its demonstration has been given in 
“ ours” a long time ago. 


(10482. )—PoLEs or ELEcTRO-MaGNETS.— When pre- 
viously replying to this query it was farthest from my 


thoughts to have any intention of wounding the feel- 


18. 6. 


ings of “J. A., v but I certainly did look upon him as 
one who had sadly neglected the sage counsel of the 
Chameleon— 


“When next you speak of what you view 
Think others see as well as you.” 


I willingly withdraw any expression of mine that may 
ap discourteous to him, but he must excuse me for 
still retaining my firm belief that his experiment was 
ill-devised in some one or other particular, or he 
would not have obtained the results recorded. Had his 
statement merely differed from my own experience I 
should have doubted the latter, and set to work to 
verify my conclusions by fresh experiments before I 
had ventured to write upon the matter, but his single 
experiment was placed by him in juxtaposition with, 
and said to disprove, the experience of all other 
physicists and electricians who have studied and written 
upon the subject, and in the fervour of my admiration 
for some of these—notably Prof. Joule—it is quite pos- 
sible that my pen may have forgotten that Mcn- 
taigne“ ever corporeal existence. 


(11218.)—Smee's BATTERY.—If you can get as per- 
fect a deposition of platinum on copper as you can on 
silver then you have no longer a Smee’s cell, but one of 
your own design, and the relative values of the two 
will be nearly as the conductivities of the two 
metals, for which see“ Sigma's papers. With 
to iron, while acting as a negative, it would not, if in 
any degree pure, be attacked by the dilute acid, but the 
electromotive force of the cell would be considerably 
reduced, the very thing which should, if possible, be 
avoided ; and when the plates are not acting as nega- 
tives then chemical action takes place on theiron, only 
giving you a surface of oxide of iron as a negative (a 
very bad conductor). When you resume operations if 
you remove this you take away your platinum also, and 
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must replatinise, so that, on the whole, you had better 
take “Smee” as you find him and stick to him. 


(11269.)}—Smee's CELLSs.— In reply to Intensity’s" 
first query I can only at present quote the authority of 
Mr. Latimer Clarke, viz., that Grove being 100 Smee 
is 25, or quarter the electromotive force when in action, 
hence bis 12 Smee’s would be equivalent to three 
Groves, and I apprehend the electric light they would 
produce would be a minimum. 2. With the utmost 
safety, but a serious waste of zinc if your coil is of the 
ordinary construction ; rather join them up in a series 
of three, tbat is, four zincs and four silvers in each of 
the three divisions; then couple these up for resistance 
or in alternations—i. e., zinc to silver, &c., in the same 
manner as you now propose to use the twelve. .This 
should give sufficient electromotive force, combined 
with intensity of current, for any ordinary induction 
coil. 3. You can use gold in lien of platinum, but it 
has two disadvantages—viz., it is dearer and much 
softer, the latter quality rendering it less useful in 
withstanding the rapidly repeated blows, slight in 
themselves individually, bat very marked in an instra- 
ment under continuous action. Any metal which, in 
the presence of the atmosphere, can be raised to the 
tem perature produced at the point of contact (when the 
current is broken at that point) withont undergoing oxy- 
disation, will do equally as well as gold or platinum, 
but unfortunately so far we have not found a substi- 
tate that sapplies the conditions, ergo we must use gold 
or platinam, and that is the actual reason. 


(11262.}.—Exectaiciry FROM Srz4u-Borer.—I{ 
% Boiler Minder means an ordinary electric bell, in 
which the result is produced by tho use of an electro- 
magnet, the answer to his query is decidedly No! All 
the phenomena we have as yet been able to obtain 
el from asteam-boiler belong to, and are con- 
sistent with, static electricity, and hence out of the 
pale of producing dynamic effects. It is possible with 
proper arrangements to generate elect of such a 
tension with a boiler, such as described by “ Boiler 
Minder," as to give a shock to the human system that 
“no fellah could understand,“ or that would leave no 
understanding in the fellow who allowed it to traverse 
his body, and yet the same discharge wonld traverse 


R/ . 


the convolutions of the most delicately made electric 
bell without giving any visible evidence of its exis- 
tence— per contra ” a plate of zinc l}in. square, op- 

osed to a similarly sized plate of carbon with suitable 
interventions, will ring the same bell for twenty conse- 
cutive minutes,while the individual above alladed to may 
complete the circuit without the slightest inconvenience 
for hours if he chooses so to do. 


(11261.)—I marked this query off for reply, although 
addressed to another gentleman, but when I reflected 
that our fourteenth volume was just completed,and the 
imquirer was A Subscriber from the First Number.“ 
it struck me that, after seven years gleanings from 
all that has been plenteously shown forth in ours,“ 
the querist mast be one of those unfortunate offsprings 
of Nature's mésalliances, born blind, certainly 
deaf, and, therefore, should remain in accordance with 
all natural lav dumb. WX. Toxkxs. 


MUSICAL NOTATION. 


13842.1— Ox x word in reply to ! Tafa · tofe“ (let. 8771, 
p. 664, Vol. XIV). If he will look at my former letter 
(8666) he will see that I did not object to the use of 
figures, as he assumes. What I said was, I see no 
advantage in using figures, but calling them do, re, &., 
over Mr. Curwen's plan of using the initial letters of 
these notes,“ and I stick to it. 

The question of writing figures or Ictters is trivial : 
no more precautions are required for the latter than 
the former, the 7 is the only one with a tail, and in 
many MSS. it is written f, which exactly corresponds 
with lopping off the tail of the 7. 

It is evident that the cipher and Sol-fa notations 
are identical in principle; in both the stave and or- 
dinary characters aro set aside, a few signs are used 
to represent tones in key, and a few others to represent 

e Their relative merits, therefore, will depend 
upon the perfection of their detail—a question which 
Can only be decided by those who possess an intimate 
knowledge of both, and not by the general 1 
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ALLINGHAM'S PROPELLER. 


13843. —BRronk entering upon sa description of this 
provisionally-pretected propeller, I may premise that 
having studied the fact which impressed itself upon my 
mind eight months ago—viz., tkat if a ship of, say, 
1,000 tons be lifted any given height by the action of 
the waves, there is a force exerted of more than 1,000 
tons, and in falling she will exert that force minus the 
friction of plunging in the water. We will, therefore, 
assume that there is a force of 1,000 tons exerted every 
time the vessel’s head or stern rises or falls. I don't 
say this exact weight is mathematically correct, be it 
understood. The next consideration was if it were pos- 
sible to communicate this immense power to machinery 
for propelling, and after repeated trials and failures of 
the most disheartening nature with a model in a wash- 
ing-tab in the backyard, I am nw in a position to 
propel any floating body against, sideways, to, or before 
the wind and waves, doing away at one fell sweep” 
with boilers, coals, steam-engines, engineers, stokers, 
&o., substituting in their place an apparatus which will 


act effectually as long as the vessel rises, falls, or rolls. 


to one side or the other, which will not probably weigh 
over 10 tons for a 1,000-ton ship, leaving the whole hall 
available for passengers and cargo, and, barring aoci- 
dents, costing a merely nominal sum for repairs. 

And now to the proof. Fig. 1 represents a model 
Sft. Gin. long, 1ft. 2in. beam, and lft. deep. To each 
end of her is attached a framework, which carries 82 
blades or louvres—16 on the port and 16 on the star- 
board sides. This frame measures outside lft. x 8fin., 
and is proposed to be made altogether of mild steel to 
obtain the requisite strength combined with lightness. 
These blades measure 5jin. x jin. each, and work 
freely in the frame on two 9 each (see Fig. 8), 
slightly overlapping each other. This frame is sup- 
ported by two flat rods of steel edgewise to the direction 
of motion, and when lowered into the water Blips into 
the catches attached to the keel (Fig. 4), and is held in 
position by the stays marked B, thus relieving the rods 
of the thrast when the ship plunges. Fig. 2 shows an 
end view of the e which is binged to the 
vertical rods, and capable of being shifted from hori- 
zontal, which would cause the vessel to stop to the 
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proper angles with the keel in order to produce forward 
or backward motion as required. As the wave lifts the 
bow, the blades are lying flat, and present a large sur- 
face endeavouring to go forward in the direction of the 
angle tothe ship’s bottom. The moment she begins 
to fall, these blades open to the corresponding angle in 
the opposite direction, which opening is regulated by 
guards, as marked C C, Fig. 2. Thus the vessel is 
converted into a double-acting lever at each end, and 
if she rolls to one side the blades on that side open, 
while those resisting the roll are shut; thns is she also 
double-acting as regards side motion. The reason for 
keeping these blades as narrow as possible is that they 
may reverse their angle as soon as possible, so that the 
least motion of a ship will be sufficient to propel her. 
In the case of very long vessels, I propose to use 2 
species of float to agitate the framework of blades. In 
this arrangement jt would be requisite to tow the vessel 
to the open sea as usual with sailing vessels; but if 
desirable, it can be arranged so as to be worked by a 
steam-enugine until the swell is reached. This system 
is also-applicable to driving machinery by the side of 
any large reach of water. The only drawback is that 
if the sea be perfectly without motion (which I think, 
from experience, rarely happens, except in some parts 
of the world), my apparatus will not act—the rougher 
the sea the better it acts, and best when going straight 
into the wind's eye. Jas. ALLINGHAM.® 


DR. CARPENTER AND PERSPECTIVE. 


[3844.]—Dr. CARPENTER, in his article on common 
sense published in your journal of the 8th inst., states 
correctly a rule of perspective, but gives a reason for 
that rule which I think ought not to pass unchallenged. 
After stating that the perpendicular lines of two towers 
(for instance, York Minster) must visually converge 
towards a vanishing point in the sky, whilst common 
sense tells of the improbability of their being actually 
inclined towards each other, he says, And the best 
proof of the complete possession of our minds with this 
improbability is to be found in the rule of perspective 
that all the vertical lines in a building must be pictori- 
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ally drawn as vertical, so as to represent what is seen by 
the mental rather than by the bodily eye.“ 

The true reason why all the vertical lines in a build- 
ing must be pictorially drawn as vertical I had supposed. 
to be because all such lines are parallel to the plane of 
delineation; thus, if the towers be viewed through a 
window which will represent the plane of delineation, 
it is evident that the sides of the window visually con- 
verge to the same vanishing point in the sky as the 
lines of the towers; and, therefore, if the towers are 
drawn upon the window exactly as they are seen by the 
bodily eye, it will be found that all the vertical lines 
are pictorially drawn vertical. For the same reason 
all horizontal lines which are parallel to the plane of 
delineation are drawn parallel to the top and 
bettom ef the picture, their vanishing points being the 
same. This is readily seen whilst travelling in a rail- 
way carriage, when the window represents the canvas 
on which the pictare is painted. The rails and tele- 
graph wires all have the same vanishing point as the 
top and bottom of the window, and if drawn upon the 
window exactly as seen will be parallel. en 


LIGHTNING CONDUCTORS. 


(3845,])—"* Patio “ (letter 3783, p. 638, VoL XIV.) 
advises using metal roof ridges, gutters, and rain down- 
pipes. I am anxious to do so; and will be obliged to 
“ Philo,” or any other correspondent, for farther 
“aati as how to establish metallic connection 

ween :— 


1. Six-feet joints of cast-iron down-pipes, generally 
left loose in the sockets. 

2. Eave gutter and down-pipe, whether connected by 
a drop or a head. 

8. The lengths of cast-iron rhones of eave's gutter, 
spigot and faucit, bolted together. 

15 Between lead- valley gutters and cast-iron cave 
gutters. 

5. Between the lengths of the lend ir valley 
and ridges which overlap each other, and w » if 
soldered or otherwise fixed, a be torn by expansion. 

6. Between the wire-rope conductor and the lead ridge. 


These connections made, how high must the point of 
the conductor be above the chimuey cap? And what 
addition to the lowest point of the rain-water down- 


1 lightning safely off from 
the house into the ground ? J. G. 


(3846.]—Tae destruction of King's Norton Church 
steeple, described by “ J. K. P.,” at p. 668, Vol. XIV., 
shows how useless metal conductors are unless they are 
well connected with the ground, a point very often 
5 The common expression that the electric 
fluid made a hole is inaccurate. Electricity causes a 
hole to be made, sometimes by the sadden production 
of steam, sometimes by making the particles electrified 
repel each other: why they repel each other is un. 
known to me. By the way, the King's Norton I know 
is in Worcestershire, not Leicestershire. PHILO, 


CO-OPERATIVE SOCIETIES. 


(3847.)—I am mach obliged to the writers of letters 
8775 and 3776, p. 666, for their answors, bat I will take 
the last first, as E. L. G.” seems quite to have mis- 
taken the drift of my inquiry. The suggestion of Fro 
Bono is a good one, if practicable; but a little con- 
sideration will show him that so far from there being 
no difficnity in “so limited a concern in entering the 
quantity of every article sold in a book, the fact really 
is that the difficalty is the greater on account of the 
smallness of the transactions—e.g., Saturday afternoon 
—the neighbouring factory has just paid off ita hands 
there will be five or six customers in the shop at a time 
for the rest ef the day. A. wants 20z. of tea, IIb. of 
sugar, loz. of tobacco, 1 pennyworth of biscuits, and a 
deal besides, amounting perhaps to three or four shil- 
lings. B., C., and D. are waiting patiently. NowI ask 
‘‘ Pro Bono” how is it possible for an entfy to be made 
of the weight or quantity of each article sold? and if it 
were done what are the chances of the sold tallying 
with the boaght weight at the end of the quarter? In large 
concerns, where a clerk is kept to take the money and 
book the sales, the system may answer; but anxious 
as I am to find a check-system,” I fear I must relin- 
quish this one as inapplicable to our case. To“ E. L. G.“ 
I would say, Bis dat qui cito dat: he only promises a 
solution to my problem, and asks questions. No doubt, 
though, he is employing the Socratic method, and by 
answering his questions, I expect to throw a light which 
shall illuminate both myself and him. 

land 2. The store I represent is worked by one man. 
(styled manager) and a boy, who are employed to dis- 
tribute the groceries of the. . . Co-operative Society, 
so called because its members furnished the capital 
and “co-operate” through their committee in manag- 
ing or mismanaging the business. 

8. The objects of the society are such as E. L. G.“ 
supposes, and [see no objoction to changing its name- 
te the “Distribution League,” if any benefit will 
thereby accrue to the shareholders. I do not see how 
poor men can be expected to know what exact amount 
they have expended in provisions in any given year, ae 
they seldom keep such accounts; but as that datum is 
required only in order to fix the secretary's pay (which 
in this case is nil), that suggestion of E. L. G.” may 
be passed over. In conclusion, I do not profess to 
understand clearly E. L. G.'s” method of co-opera- 
tion, bat I believe the form adopted by our society to 
be a legitimate and useful one, though without any 
claim to novelty; About 100 mechanics, &., olub 
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together, induce their employer to build them a store 
which they rent at £10 per annum, stock with groceries, 
&c., and go to work. The distance from s town being 
nearly five miles, they soon get the trade of the whole 
neighbourhood, and return £40 to £40 weekly. The 
said society does not pay, but the members stick by 
it. The causes of failure sre more patent than the 
remedy, but they are in hopes of finding a remedy when 
they meet with an eligible check system.“ Pr 


WARMING AND VENTILATING. 


[3848.]—I WRITE to describe a warm air ventilating 
fireplace which I have used extensively in buildings on 
which I have been engaged professionally as archi- 
tect: it is called Lewis’s patent warm air-chamber 
fireplace.” The cold air enters the air-chamber at the 
back or underneath the fire, and can be brought from 
the external air or from any passage near at hand, 
and after being made to traverse the air-chamber 
backwards and forwards by means of gills, comes out 
warm into the room, or can be conveyed into any other 
room or passage required by means of pipes. The 
essential difference between this grate and all others 
I have seen, and in which, I believe, the patent partly 
consists, is, that it is complete in itself, requires no 
air-chamber building, and no more setting than any 
ordinary register grate. 

I have these grates fixed in three sitting-rooms of 
my own residence, the cold air entering from, and re- 
turning warmed into, the hall. During the coldest 
weather of the severe weather of 70-71 the hall and 
staircase, three stories high, were nicely aired when 
only one fire was lit. When two fires were lit they 
were comfortably warm, and when there were fires in 
all three sitting-rooms the hall and staircase were as 
warm as the rooms themselves, and the bedrooms aired 
also; this result being obtained without using an ounce 
more fuel than if ordinary grates had been used, and 
the waste heat allowed to escape up the chimney. 

One day when the externalair was 25° Farenheit, I 
tested the velocity and temperature of the air issuing 
from one of the air-chambers (by means of Negretti 
and Zambra's standard thermometer and Byron's de- 
licate anemometer) abont an hour after the Ero was 
lit. Ifound the air going in near the hall door at 35° 
and issuing from the air-chamber at a temperature of 
130°, and at the rate of 140 lineal feet per minute, or 
nine cubic feet raised 91°, or equal to about eighty- two 
cubic feet raised 10° in temperature a minuto; and 
as the hall and staircase to be warmed contain about 
seven thousand cubic feet, it follows that when all 
three sitting-room fires are lit they can raise the tem- 
perature of the hall and staircase, &e., 20°, or say from 
40° to 60° in an hour after the fires are well burnt up. 

There is an entire absence of smoke, offensive smell, 
or oppressive dryness in the air, the fireplaces being 
lined with fire-clay tiles. AN AKOHITECT, 


PIANO ALLIANCE. 


13849. —I sHov.p also be glad to join with other 
subscribers in some scheme whereby a gennine instru- 
ment might be secured at a fair price. I suggest, 
however, that it might be prndent if we wait a few 
months, that we may first have the opportnnity of 
seeing what will be shown at this year’s Exhibition, 
as I believe musical instruments are to form one 
of the chief features. I hope, too, that the relative 
merits of the diflerent pianos and harmoniams then 
exhibited will be fally discussed in“ our“ valuable 
journal, and after such enlightenment, we shall be 
better able to decide on what special construction of 
pianoforte to adopt Busy BEE. 


DEFECTIVE ORGAN. 


[3830.]—IN a recent number was a letter com- 
plaining of an organ made by Kemble & J obnston, of 
Manchester, and asking for advice what to do to it. 
Mr. Kemble being, I regret to say, dead, I think I 
may mention a fact which he once related to me, and 
which may throw light on your correspondent’s 
difficnity. l 

He raid that an organ mado by him having got out 
of order, he went to examine it, and fonnd that 
through a defect in the hot-water pipes used for heat- 
ing the building the unfortunate instrument got 
theroughly steamed whenever the fire wae lighted, 
which certainly accounted for the state it was in when 
at longth he was asked to see it. As J have mentioned 
his name I cannot help alluding to his loss as one of 
“onr ” correspondents and contributors, He was very 
fond of experimenting on new devices in his business, 
and any information which he thereby gained he 
was always willing to impart to others, and amongst 
them was the writer of this. L. C. E. 


ORGAN FEEDERS. 


(3851.]—THE bellows sketched by “A Young 
Organist “ (letter 8746, p. 642, Vol. XIV.) is not a 
new invention, having been used both by the English 
and Continental builders for some years past, but having 
these alterations :—1. The valves are made to close 
without springs (in fact, I do not see why those in the 
sketch which are not inverted should need them); the 
organ builders do not have any inverted palleta in these 
feeders—making the top one to draw its wind from the 
bottom board of the same by leaving a apaco of about 
1}in. between the bottom board of the top feeder and 


board of the reservoir just over the trunk, instead of upon his authority than on that of Sir John Herschel. 
inside the trunk; this also closes by its own weight, | If there be anything even apparently disreapectfal in 
&c. 8. The blowing action designed by him would have that, I beg to disclaim any intention of pa aing a judg. 
to be made very strong and heavy if the bellows were | ment upon one of whom I know nothing; but I cannot 
large, but a better arrangement is usually employed—| suppose that one who, like“ F. R. A. S.,“ expresses 
viz., having a lever, as in ordinary instruments, working his opinion upon the supposed errors of others with 
on a fulcrum, placed at any distance from the feeders, | great freedom, would have been offended, even if I 

so as to obtain either great leverage, or short had (which I did not) accused him of being seriously in 

traversing distance ; this lever is connected to an error himself. Neither will Mr. Proctor, I feel sure, be 

iron fork (see sketch) the two long arms of which are | offended by my stating that I think he is not quite 
attached to two gudgeons fixed between the two fceders.! correct in saying that Sir John Herschel “only says 
Of course, by this plan the reservoir hasto be kept at a that the eclipses of Jupiter's satellites are applicable 
greater elevation to allow the requisite movement of the to the purposes in question, because they can be pre- 


lever; and in consequence of this they are sometimes | dicted.” 


He does not say that they “have ben 


placed in a vertical position at the side of the reservoir, | predicted with the requisite accuracy.” The italics 


or in a separate chamber (as in the organ at Winchester | are Mr. Proctor's. 
Cathedral, rebuilt by Hill & Son, blown by water! on 


In my copy of this treatise 


Astronomy,“ 1833, the words Sir John used 


power). I, for my own part, like these feeders, as they are, This prediction is sufficiently precise and 


give a large amount of wind, and are easily constructed. | certain to 


E. F. Conrata. 


— 


MACKENZIE'S TOUCH LIGIHTENER. 


stand in the place of corresponding 
observation. So that an observer at any station 
whatever, who shall have observed one er more of 
these eclipses, and ascertained his local time, instead 
of waiting for a communication from Greenwich to in- 


[3852.)—In the number of the Mecuantc dated form him at what moment the eclipse took place there may 


Dec. 22, and at p. 846, I notice an article, with illus- 
tration, on Mackenzie's Touch Lightener.” This 
clever contrivance is no doubt of grent service in small 
organs, but I consider it practically useless for large 
organs. Take, for example, an organ with 18 stops 
on the great, 14 on the swell, and 8 on the choir. The 
great organ wonld require a pallet 15in. by ljin.; the 
swell, 15in. by 1łin. ; the choir, 12in. by lin. Taking the 
proportions given in the above-mentioned article, the 
great organ CC key, with touch lightener and din. pres- 
sure of wind, would require, say, 100z. weight to take 
it down—tho swell, with din. pressure of wind, would 
require 100z. also; the choir, with Sin. pressure of 
wind, would require 402. Now, if the swell be great, 
and choir to great couplers were drawn, 240z. would 
be required to take down the CC key. Octave couplers 
would, therefore, be quite out of the question. But 
the pneumatic lever has no limit in this respect, 
provided it has sufficient pressure of wind. If properly 
made it is no more complicated than other parts of 
the intricate mechanism of an organ. I think the 


use the predicted Greenwich time instead, and thence at 
once, and on the spot, getermine his longitude.” I pre- 
sume, as Mr. Proctor seems to say so, that the times 
cannot be thus determined with such great exactness 
as Sir John's words imply; but I do not see why 
F. R. A. S.“ should have expressed his surprise that 
any one relying upon Sir John's authority should sug- 
gest resorting to a plan he proposed, when in doubt of 
a better, which doubt Iam sure either Mr. Proctor or 
“ F.R.A.S.” could have removed, if they had either 
of them taken half the trouble to set me right as they 
have, with very poor success, in trying to prove me 
wrong. Ido not see what other meaning can be put 
upon Sir John Herschel's words than I put on them, 
and I still think that if in error, as I suppose I was, I 


erred in very good company. PHILO. 
LUNAR OBJECTS FOR OBSERVATION, APRIL, 
1872. 


[3856.]—Aprim 10, Mare Humboldtianum, Gauss 


pnenmatic lever can never be superseded by the tonch | Condorcet; April 11, Langrenus, Vendelinns, Petavius 
lightener, as the former is unlimited in its applica- | Furnerias; April 12, Maro Nectaris, Isidorus, Capella 
tion, whilst the latter can only be successfally intro-| Gnttemberg; April 13, Piccolomini, Fracastorius 


duced into small organs. 


The promptness of action | Maraldi, Romer; April 14, Abulfeda, Almanore, Taci 


of the pneumatic lever is another great point in ita! tus, Bessel; April 15, Ptolemæus, Alphonsus, Arzachel 
favour. I have not yet seen the touch lightener work-| Tima-ns; April 16, Tycho, Straight Wall, Thebi 
ing; but I should imagine that when the key is half | Alpetragius; April 17, Plato, Pico, Archimedes, Pallas 
down there is an unpleasant sensation to the finger, April 18, Bullialdus, Agathurchides, Gassendi, Sirius 
caused by the two surfaces of the touch lightener Iridum; April 19, Bianchini, Sharp, Mairan; April 


coming wholly into contact. Can any reader speak on | 20, Campanus, Mercator, Capuanus. 


this point ? PNEUMATIC LEVER, 


THE MOON'S AXIS. 


W. R. BIRT. 


— 


MERCURIAL VAPOUR. 
(3857.]—AT p. 668 Dr. Stenhouse's charcoal respi- 


[3853,]—In reference to the remarkof “ F. R. A. S.,“ rator is called Dr. Henhurse's. I fear I wrote the 
that the inclination of the moon’s axis to the plane of | name badly, and hope you will allow me to correct it. 
her orbit about the earth determines the amount of The invention is a very valuable one, not nearly so 


libration in latitude, it may be well to notice that the] well known as it deserves to be. 
moon really describes two orbits—one about the snn,’ true 


which determines the length of her year, her seasons 
being dependent upon the inclination of her axis to the 
plane of this orbit, and one about the earth, which 
slightly modities as to shape her orbit about the sun. 
It is, as mentioned by“ F. R. A. S.,“ the inclination of 
her axis to this orbit npon which libration in latitude 
depends. The two orbits are perfectly distinct from 
each other, the phenomena resulting from one having 
reference to the moon only, the phenomena resulting 
from the other being principally witnessed from the 
earth. W. R. BI nr. 


OCCULTATIONS OF URANUS. 


$854.) —Hap Mr. Clements spent the small sum of 
five minutes in consulting the Nautical Almanacs” for 
1867 and 186s, he would, at all events, have hesitated 
before he submitted to the readers of the Enxu isu 
MrcHANIC the remarkable query which has drawn 
forth from “F.R.A.S.” the very severe remarks on 
the probable insane condition of “Captain William 
Noble, of Uckfield.” That the Captain is fully able to 
demonstrate hia own sanity, I have no doubt, for unlike 
„F. R. A. S., I have the honour and pleasure of 
knowing Captain William Noble, of Marestield, Uck- 
field, and gladly leave to him, should his eye rest for a 
moment on the remarkable suggestions to his friends 
contained in let. 3795, p. 9, the right of a reply. It 
could rather seem that the concoctor of the query would 
be the fittest inmate of Hanwell or Colney Hatch, for 
how he could have ascertained that Uranus was occulted 
by the moon 187 times in 1867-68, is beyond concep- 
tion; for in those years Uranus was not once occulted, 
the only planets hidden by the moon being Mars, 
Venus, and Mercury. Surely the notion must have 
eriginated in hia own brain, as there is certainly no 
foundation for a paper of the title given. Mr. Clements 
will finda list of Captain Noble’s communications to the 
Royal Astronomical Society in the General Index to the 
29 volames of the monthly notices. W. R. BIRT. 


JUPITER'S SATELLITES AND “ F. R. A. S.“ 


13835. Mn. PRO ro is very much mistaken if he 
supposes, as he seems to do, that I meant anything 
more than I ssid respecting this gentleman’s astrono- 
mical knowledge. All I said was that wei. e., the 


the top board of the bottom feeder; therefore the pallets | majority of your readers—did not know who he is; all 


close by their own weight and the pressure of the wiad. 
2. The trunk from the bottom feeder is open as far as 
tho reservoir, and a valve is placed on the bottom 


I implied was a doubt whether the mere fact of his 


The inventor, like a 
philanthropist, seeks no profit from those who usa 
his respirator, and, therefore, deserves the more 
honour. PHILO. 


(3858.]——THanks to “Philo” for his attempt to 
enlighten my darkness. My ot ject, however, is not to 
ascertain the effects of mercurial vapour on animal 
life, but to obtain the means of referring to records of ex- 
periments if such be in existence, by which the habitudes 
of mercurial vapour have been determined. Perhaps 
my questions (letter 3674, No. 862, p. 611), were not 
sufficiently explicit. I am desirous of knowing the 
weight in grains of mercurial vapour which filla a cubic 
foot at the following temperatares—32’, 60°, and 212° 
Fahr.; also the tension of the vapour at the same 
temperatures, W. R. Ber. 


THE A 1 CLOCK. 


[3859.]—It is years since I contrived a clock some- 
what on this principle. The string of the descending 
weight passed once round a fixed pulley, tke arbor or 
axle of which carried an hour-hand, and showed the 
time on a dial. I would recommend such an arrange- 
ment to the consideration of Mr. Stanistreet, as an 
improvement scarcely interfering with the simplicity 
of his astronomic clock, and adding to its appearance. 
if not to its efficacy. I fear, however, the effect of 
changes of weather on the gut may somewhat mar its 
qualities as a time-keeper. C. B. FENNESSY. 


— — 


CHEAP OBSERVATORY CLOCK. 


[3860,]—I HAVE much pleasure in replying to the 
inquiries of your correspondent “ Regulator (query 
11250, p. 677), and giving the particulars desired by him 
and others on the subject of the timekeoper de- 
scribed at p. 630 of our last volume. 


1. Tho drawing of the clock is not strictly according 
to scale, but the dimensions given below will afford the 
means of correcting it in this respect. 

2. The lantern pinions were made as follows: —4 
ghort rod of brass (I used a piece of stair-carpet rod) 
was firmly held in an American die-chuck, and a bole 
drilled centrally of sufficiont size to receive the arbor 
of the intended pinion. The brass is then tarned 
away 60 as to form the frame of tbe pinion, 
which is exactly like a miniature cotton bobbin 
or reel. The holes to receive the pinion leaves are 


being a F. R. A. S.“ gave such presumption of know- | then drilled by a drill made of part of a needle of the 
ledge aa should induce me to place greater reliance | same size as the leaves are intended to be (I used No. 8 


` 
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needles). The drill is placed in a small drilling spindle 


held in the slide-rest, and worked by a fine cord from 
the overhead pulley, the pinion being meanwhile held 
by the index of the dividing plate, and after each hole 
is drilled it is tarned one-twelfth or one-sixteenth of 
the circle by means of tho divisions on the dividing 
plate of the lathe so as to insure equi-distance of the 
holes, each of which should be drilled quite through 
both the dises of the pinion at the same operation. 
When all the holes are thus drilled the pinion is 
removed from the lathe, and pieces of needles of the 
same size are inserted in all the holes, and fixed there 
by ranning in a morsel of fusible metal as solder by 
means of the blow-pipe. This is effected in a moment 
of time, and if the pinion staves are protected by hold- 
ing round them a piece of moistened sponge, the heat 
required for soldering them does not even blae the 
steel, which retains its admirable polish and hardness 
animpaired, and they are so firmly fixed in the pinion 
that the rough enda may be ground off by a grindstone 
or corundam disc. 

8. The clock might be made to go for eight days by 
the addition of another wheel and pinion ; but it would 
then require a heavier driving weight, and the weight 
would descend too slowly to be available for carrying the 
hour hand as in the Al clock, the plan of which I 
profer in this respect. . 

4. The little wheel ” referred to by your correspon- 
dent Regulator” is the ratchet wheel, and its pall or 
click will be seen just on the right-hand side of the 
ratchet-wheel in the drawing. The click is formed by 
a piece of watch-spring bent into shape and riveted to 
the brass plate which holds the ratchet-wheel and 
pulley. Nothing could work better than this simple 
and easily-constructed ratchet and click. 

5. The gut is joined by hook and eye of the very 
smallest size. I adopted this plan for the sake of the 

facility ſt afforded of taking out any twist whioh might 
occur in the cotd when new; but there has been none, 
as the gut was well stretched by heavy weights before it 
was used, and if the clock should happen to be stopped 
for any purpose, I shall probably splice the ends of the 
gut together as preferable, although it works very well 
as it is. 

6. The drill for serrating the sides of the V groove 
of the centre pulley, and of the ratchet pniley, must 
be shaped exactly like the groove, though a little 
larger. The pulley, of brass, when turned and grooved 
with a deep and narrow V groove, is held fixed in the 
latbe by means of the index of the dividing plate, and 
the drill held in the slide-rest and worked from the 
overhead pulley is advanced so as to notch the groove 
pretty deeply, and then withdrawn, the pulley being 
tarned by the dividing plate the desired distance (say 
one · forty-eighth of a rotation), another cut is taken to 
tbo eame depth, and so on round the circumference. 
Although this mode of roughening the pulley is very 
efiescious for preventing the cord from slipping, I 
attach still greater importance to the position of the 
guide pulleys shown in tho drawing, which make the 
cord grip the pulley throughout the greater portion of 
its periphery, instead of merely resting upon one-half 
the cireumfererce in the usual way. 

7. The dimensions asked for are as follows :—-The 
perpendicular height of the clock frame from the upper 
surface of the seat-board to the apex of the A-shaped 
frame is bin., the depth of the frame about 21in., the 
diameter of the 120 wheel is 3°48”, of the 96 wheel 
2-8“, and of the scape-wheel 2:0’. Diameter of the 
16 leaved pinion 0°45, and of the 12 leaved pinion 0°37. 
The pulley upon the centre-wheel arbor is three inches 
in circumference, making the descent of the driving 
wight and “ hour hand ” exactly 1:5” per honr, which 
affords ample space for divisions, showing five minutes 

or less of time, 

8. The plan of the clock is 80 very simple that it did 
not occur to me as necessary to send any section of it 
with the drawing, nor did I even prepare such during 
its construction. I hope your correspondent '"' Regula- 
tor“ will communicate his new form of maintaining 
power,” which may interest many besides myself. 

Joux F. STANISTREET. 


Abexcromby-square, Liverpool. 


BUCKMASTER, SNAITH, c. TO Beacon 
Lovan.” 


(3561.]—Sincz writing my last letter, I have been 
informed by letter, from a high authority, that there 
no accepted Government class book for chemistry; 
certainly not the two mentioned. The ones most 
benerally used are Roscoe's ‘Elementary Chemistry, 
and Barff’s ‘Chemistry.’ ” S. BOTTONE. 


EEE 


“VALENCY v. ATOMICITIES.”—To “Mercuri,” 


16862.—TEIs correspondent has evidently not read my 
“ and letters carefally, or he certainly would 
notcall my attention to points which I have already dis- 
cussed, or noticed. As, however, his positive assertions 
on dubious hypothetical subjecta might lead to grave 
misconception and much fruitless discussion, I feel it 
incumbent on me to pe out a few phrases in his 
» hoping by so doing fo lead him to ponder more 

ore venturing on such sweeping assertions. 1. The 
«m “atomicity” to indicate saturating power is in- 
correet, for “atomicity ” points to the number of 
„ne in a molecule. The atom of nitrogen can only 
; one stom: hence to affirm that the atom of 
nitrogen is - pentstomie, or triatomic is as great 
4 mier of words as to state that 1 is 8 or 5. 
= wes “ Beacon Lough who proposed ammonium 
Adebted rr. not I. To this gentleman, also, are we 
ebted for the formula NH. (see letter 8420), which, 


u 


as well remark that I do not approve of the Fairlie 
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by the bye, is correct as far as it goes, for it represents 
a known fact—viz., that in this body there are four 
parts of hydrogen to every one part of nitrogen. 3. 
Uniess “ Mercnric ” has weighed ammonium vapour 
and ascertained its density, I fear that he has very 


doubtful grounds for asserting that (NH, is a more 


(NH, 
correct formula than NH. Presuming, however, that 
my correspondent has not made a statement that has 
no basis or fact, I invite him to give us in our 
pages the vapour density of this body at 0° Centigrade. 
4. While thanking Mercurio for the fiattering allu- 
sion to ruses and blunders with regard to phos- 
phorus pentachloride, I beg to refer him to Odling’s 
„Manual for information on this point. Perhaps 
he is not aware that the formula usually given—viz., 
PCls, does not agree with its vapour density. I take 
no noté of the ammonium chloride formula, as the 
one given by Mereurie does not concord with its 
vapour density. 5. With regard to phosphorus being 
pentavalent in phosphorus acid, I can only say, as I 


-have said before: Oar only certain measure for the 


valency (always supposing there is such a thing as 
valency, which I am beginning to doubt) of any ele- 
ment, is hydrogen. Now, no compound of the formula 
of P" H;“ is known to exist; only P“ Hg“ is known; 
and we can (I do not mean to say this és s0) account 
for the existence of phosphorus acid, without losing 
sight of the trivalence of phosphorus, thus: 


H ==P"==0'= =’ 


I further call attention to the fact that when we base 
our calculations of valency on any other element ex- 
cept hydrogen, we introduce an clement of error into 
our reasoning. S. BOTTONE. 


SEWER GAS. 

(3863.]—"* Manus” (let. 3780, p. 667, Vol. XIV.) 
does not explain in what respect he thinks I have 
misinterpreted his remarks on sewer gas, but I now 
guess he did not mean to say what he appeared to say, 
that the absence of bad smell is proof of the absence 
of danger. I, like “Manuas,” have not by me the 
number in which his remarks appeared, but I re- 
member a statement implying that the escape of sewer 
gas into a dwelling would be certainly detected by those 
whose smelling organs are in good order, which seemed 
to me to give support to the very common and very dan- 
gerous notion that what does not stink won't hurt. It is 
cortain that often, and probably always, that which is 
tho real exciting cause of typhoid or pythogenic (filth- 
begotten) fever is not offensive, though often accom- 
panied by that which is. I am glad to think that 
„Manus“ does not support the erroneous notion, 
which he appeared to do, Sulphuretted hydrogen, if 
uncoutaminated with organic matter, never caused 
fover. It has got a bad character by keeping bad 
company, as is a common case. P. H. HoLLAND. 


THE FAIRLIE LOCOMOTIVE. 


(3864.J—In letter 3787, p. 668, A. G. Boyd” 
raises objections to the Fairlie locomotive which I 
think are more than outweighed by other advantages 
which he does not mention. BeforeI say more I may 


system, except under peculiar conditions of gauge, 
trac, &c. I will now detail some of the’ advautages 
which the promoters of the system claim for it. 
Firstly :—Fairlie claims to get tractive power with his 
4-cylinder engine equal to that of two 2-cylinder 
engines, and at a less cost. There is less machinery 
and fewer parta required where four cylinders are 
fixed on one carriage instead of on two. The space 
occupied is less, and the whole construction more 
compact, while the weight, being better distributed, 
tends to increase the adhesion. There are many 
other minor advantages growing out of the general 
plan of design which I will not go into now as I have 
forgotten them. The one great advantage, howerer, is 
that fewer men are required—two, or at the most two 
and a boy, instead of four. This is, of course, a great 
saving, especially where the system is largely adopted. 
It is on the point of economy, I think, that Mr. Fairlie 
should more particularly base his arguments, and not 
on superior tractive power, as what little gain (and it is 
little) may be got by his system in this respect is more 
than counterbalanced by the practical convenience of 
two separate engines. 

For narrow gauge railways the Fairlie system is 
more particularly applicable, because it is by its form 
well suited to a compact disposition of parts, which is 
so necessary in a narrow gauge locomotive. 

I have said that the strongest point of the Fairlie 
system is the question of economy. Now, although 
at first this may appear to be a great advantage of the 
system, I think I shall be able to show that it is not so. 

The lowest average life of a locomotive is about seven 
years, and if it ean be patched up so as to work for 
ten years, there will be a considerable saving effected. 
It is, therefore, the most economical policy to repair 
defects as soon as they appear, rather than let the 
engine work itself out, and so be effective for a shorter 
period. The consequence of this is that on a large 
line a considerable percentage of the locomotives is 
always in the repairing shop. Now, supposing a line 


is worked with 100 locomotives, and that 50 Fairlie; p 


locomotives will do the sume amount of work, it is 
obviously preferable to have 100 locomotives with ten 
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of them in the repairing shop than to have 50 with 
five laid up. 

I may not have expressed myself clearly enongh in 
the foregoing. What I meau is, that to work a heavy 
goods traffic with efficiency, a greater aggregate stock 
of locomotive power will be required with the Fairlie 
system than with the old system, although the actual 
number of Fairlie locomotives would, of course, be less. 

A grent deal was made of the power of the Fairlie 
engine in taking a great load up a long incline in the 
recent trials, but what is the use of dragging a lot of 
non-paying loads say 90 miles, so that it may come . 
into action to take the train up the last ten milee of 
stiff incline? Itis truer economy to have a bank 
engine specially for those ten miles. Ona. 


[3865.)—A LETTER (No. 8787), signed by A. G. Boyd, 
appeared in your number for March 15, which should be 
replied to, and with your kind permission I do not think 
this can be done better than by asking you to insert the 
letter herewith, which I received from the writer, 
one of the gentlemen who conducted the experi- 
ments described in his letter, when Mr. John Fowler 
and others of the Indian Railway Commission went to 
Wales to test the Fairlie against the ordinary engines 
on the Festiniog line. Mr. Allan's letter has never 
been published, and as it bears particularly on the 
questions raised in Mr. Boyd's letter, I believe your 
readers would be glad to see it appear in your very 
excellent journal. R. F. FAIRLIE., 

[Copy.] 


17 & 18, Leadenhall-street, London, E.C., 
August 18, 1870. 


Deak Sn, — Several weeks’ absence in the North has 
prevented me from replying earlier to your request for 
particulars of the experiments Mr. Spooner has advised 
you he carried out, at the request of Mr. Glover, rail. 
may contractor, Bombay, and myself on the 8th Jaly 

aS e 

Mr. Glover having been called on to tender for a line 
of railway in India, desired some farther confirmatory 
evidence of the advantages of your aystem beyond that 
which he had witnessed a few weeks before in compan 
with Colonel Dickens, Colonel Strachey, Mr. Rendell, 
and others; and as there were what was considered by 
many at the time most important experimenta omitted 
—such, for instance, as the testing two ordinary engines 
coupled together, whose combined power and weight 
should be equal to or abont that of the “Little Wonder” 
—we deemed it expedient to return to Port Madoc, and 
finally set at rest this question. The experiment re- 
ferred to had also been omitted by the Russian Com- 
mission, a6 shown in the printed account of their 
experiments. 

With the exception of Colonel Anderson, of Kattiwar, 
and Monsieur Barossa, of Brazil, go one was advised 
of our intentions, as we desired, if convenient and 
agreeable to Mr. Spooner, to leisurely carry out the 
experiments ourselves with as little inconvenience as 
possible to him. You will understand, therefore, why 
you were not informed of our intentions. 

At first Mr. Spooner was of opinion that such a trial 
was unnecessary, as previous experiments with the 
single engines bad established the fact that two of them 
were not equal to one of yours. Bat this, after all, I 
told him was only an opinion, and we considered it 
would be more satisfactory, having dealt with simple 
facts all along, to test the matter, and see what it dig- 
closed—if it proved Mr. Spooner's opinion correct, 30 
much the better for the Fairlie engine. But we wanted 
the facts, and Mr. Spooner very kindly consented that 
the trial should be made the following day, if sufficient 
loaded waggons conld be got together. It turned out 
next day that a suficient number could not be had, con- 
sequently eight ompty waggons were added to the train 
to make up a load approximating to that of the Little 
Wonder“ on the 16th June. 

Unfortunately, M. Barossa, who was very anxious 
to see and report the trials to his Government, was at 
the last moment unable to attend; but on the morning 
of the trials, Colonel Dickens and Colonel Strachey. 
with Mr. John Fowler and Mr. Rendell, arrived at Port 
Madoc, and on Mr. Spooner's invitation after their return 
from examining the line, these gentlemen attended the 
experiments, which took place as follows :— 


EXPERIMENT No. 1.—This was made with the Little 


Giant“ and“ Welsh Pony” coupled together and at- 
tached to a train made up as follows— 


Tons o. q. 
75 loaded slate tracks weighing ............... 18818 8 
8 empty slate trucks weighing ............... 5 0 8 
Passengers .csisicsscintes4 seth sedans cesses sdaseecccses 10 0 
i 189 14 2 
Tons o 
„Little Glant . q . 10 0 
Tenne bo 3 
Welsh Pony ? scccsiseccrsassessiececcos J0 9 
ds [[ 6 
22 8 0 
Gross load. . . 212 2 2 


Both engines started from near the bridge at Port 
Madoc at 4°52 p. m., with the steam pressure in each at 
3 The weather was very favourable, being warm 
and dry. 

Both engines slipped much at starting, but on sand- 
ing five or six yards of rails they both went off well. At 
the middle of the embankment the Little Giant's” 
ressure was 160lb., then it dropped to 1551b., and rose 
at far end of ‘embankment to 160lb., after which it 
gradually increased until the two engines were pul: 
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up by the load, when it stood at 165lb. The Welsh 
Pony's pressure fell to 14alb. at the far end of the 

embankment, and to 140]b. at the Weighhouse, then a 
little beyond it rose to 144]b., and increased to 150lb., 
at which it stood when the two engines were pulled up 
by the load. The speed of the train increased to the 
far end of the embankment, then gradually diminished 
as we got round the curve, and when the whole train 
was on the incline of 1 in 85°65 both engines began to 
slip, and slipped frequently over this and the next two 
gradients of 1 in 100 and lin 90°61, on which they were 
pulled up by the load about 50 yards on the Port Madoc 
side of the Memfodd Gate crossing. 

The distance run from the Port station was 1 mile 
5 farlongs and 8 chains (nearly one mile of this dis- 
tance being over the Traetbmaur embankment, which 
is perfectly straight and nearly level), and the time 
occupied was 12 minutes, which gives an average speed 
of over 8} miles an hour. 

Everything was done that could possibly be done to 
get the utmost power out of these two engines; both 
were in good order, and their fires were strong and clear 
at starting, and it will be seen the boiler pressures wore 
well maintained throughont. With their regalators full 
open, the engines made steam fast, whilst their speed 
slackened on the inclines, and some time before they 
were pulled up they were enveloped in clouds of steam. 
The train was allowed to drop down the inclines and 
run back to Port Madoc, and the Little Wonder was 
95 attached to the train in place of the Giant“ and 

ony. 


EXxpeRm@ent No. 2.—The train not having been 
shunted far enough down the line below the station, 
the Little Wonder stood opposite the water tank, 
and therails there being always wet and greasy, she 
slipped considerably at starting. At the first effort, a 
link broke about twenty waggons from the front; and 
at the second, another of the adjoining waggon; after 
which, on sanding six or seven yards of rail, she made 
an easy and good start, and rapidly increased in 
until ond the curve at the far end of the embank- 
ment, when she gradually slackened over the inclines 
of 1 in 85°65 and 1 in 100 to a rate of about 10 miles an 
hour, at which speed she passed the point where the 
others were pulled up on the gradient of 1 in 90°51, and 
went half a mile beyond, continuing to do her work well. 

At this stage it was quite apparent that the engine 
had perfect command over its train, and on Mr. 
Spooner asking Mr. Fowler if he wished to proceed on 
further, the latter expressed himself satisfied, and at 
his instance the engine was stopped. 

Her steam pressure on starting was 1601b. ; it rose to 
162lb. and fell to 1581b. at the signal post on the em- 
bankment, after which it gradually increased to 165)b. 
at far end of embankment, to 1671b. at weighhouse, fell 
to 160lb. at the gate crossing, to 157lb. at second gate 
crossing, to 155lb. at signal post, then 153lb. a little 
beyond, and rose to 1551b., at which it stood when the 
engine was stopped. The start was made at 5'45 p.m., 
and the stoppage at 5°55 p.m. The distance run was 
2 miles 1 furlong and 8 chains, at an average rate of 
18 miles an hour. The fires were not so frequently 
stoked as those of the other engines. 

When the engine was stopped, a conversation took 
place as to whether it conld start the train from its 
state of rest on the inoline, and on Mr. Rendell re- 
marking to me that he did not think the engine could 
do it, Mr. Spooner was asked to try it. Meantime, the 
driver, concluding that the experiment was over, and 
baving only to return to the Port, lowered the fires and 
allowed the pressure to fall to 140lb., when the order to 
go a-head was given; and this being observed, it was 
Gecided to raise the pressure to that at which it stood 
when the engine was stopped. The rails were sanded 
for five or six yards, and with the gauge standing at 
180lb. a good and easy start was made, and at an in- 
creasing speed for a quarter of a mile, when she was 
stopped, at Mr. Fowler’s request, the experiment being 
satisfactory. 

When stopped on the first run, the engine was at the 
head of the gradient of 1 in 90°51 on a curve of 15 
chains, and as the heavier gradient of 1 in 82°71 was 
within 7 er 8 yards, her second start was practically 
made on that incline, and on it she attained a speed 
of 5 to 6 miles an hour, and was increasing when 
stopped, the gauge then indicating a pressure of 1701b. 

or the first second or so after starting she slipped 
three times, with one-fourth of the train still under the 
brake, after which she again slipped twice, but went 
away easily, as stated, at an increasing : 

Sach were the results of the trials between the ordi- 
nary engines and your double-bogie engine, and they 
prove undonbtedly that the double-bogie engine, al- 
though only 191 tons gross weight as against 20 tons 
of the Giant“ and Pony,” and with a steam force 
at the rails of about 6 per cent. less in the Wonder” 
than in the “Giant” and Pony,“ that there is evi- 
dently a very great difference in favour of the double- 
bogie engine over ordinary engines; and from what 
5 Mr. Roberts (of the Brecon line), and 
Captain Luckraft (of the Bury Port line), affirm, from 
8 experience, there is a very considerable saving in 

ue 

Now, how auch great differences arise I cannot 
understand. I am prepared to admit there must be a 
saving, both in maintenance and fuel, by reason of the 
absence of flange friction from the bogies, and of oscil- 
lation, which increases so much (as proved by the ex- 
periments of M. de Weber) the normal load on ordi- 
nary locomotive wheels; but whence comes the con- 
siderable gain in power neither Mr. Glover nor myself 
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are as yet able to fathom.—I am, dear sir, yours 
faith fully, 
R. F. Fairlie, Esg., Westminster. G. ALL Ax. 


ELECTRICAL SPARK S. 


13868.) — “ Brama” is, or affects to be, angry with me 
for not having correctly understood his remarks: per- 
haps because I did not read them with the close atten- 
tion he thinks they deserve, but possibly because he 
did not express himself so clearly as he would have 
done had he thought more of explaining what he 
meant and less of showing that somebody else was mis- 
taken. From the same cause, apparently, he has again, 
at p. 667, left his meaning obscure, at least tome. I 
do not clearly understand whether he means to deny 
the possibility of gas being lighted by a spark from the 
finger, the electricity being unintentionally excited, or 
to dispute the adequacy of my suggested explanation 
of the phenomenon. If the former, he places me in 
the dilemma of either disputing his infallibility or of 
doubting the truthfalness of my informant; and as 
she is a pretty youug lady, and he may be, for any- 
thing I know, a crusty old bachelor, I cannot hesitate 
which to do. If he means only to dispute my attempted 
explanation of the mode in which I imagined that the 
electricity had been excited—namely, by friction of a 
very dry shoe against avery dry carpet, he may be 
right, though ne other probable explanation occars to 
me, and it does not seem to me impossible that in a 
very dry air, which would carry away electricity much 
more elowly than our moist air does, electricity of ten- 
sion enough to light gas might be thus excited, 

He is so kind as to warn me of the danger of trying 
to rab sparks either out of a cat or out of Sigma.” 
He is mistaken in thinking sarcasm to be his forte. y 
do not think he will try, and am sure he will not suo- 
ceed in rilin PHILO. 


8 — 


MISTLETOE BERRIES. 


[3867.]—-Srxox I replied to qy. 10336, about mistle- 
toe berries, I have received a great number of letters, 
asking for berries, and how, when, aud where to plant 
them, but I could not spare the time to answer them by 
post, so I hope the writers will not think me unkind in 
not answering them; bat, sir, with your permission, I 
will reply to some of the questions through the ENGLISH 
MROHANIO. First the name, Viscum album, from the 
Latin viscus, clammy, on account of the sticky nature 
of the berries. This may be considered the only trne 
parasitica] plant indigenous to Britain, as at no od 
of its existence does it derive any nourishment from the 
soil, like Orobanch, or from decayed bark or wood, like 
certain fungi and other Epiphytes. Trees on which it 
grows here: apple, hawthorn, lime, maple, poplar, 
mountain ash, andacacia. Situation: the finest speci- 
mens are seen en trees growing in clayey soil, or near 
running streams, but sometimes it is found on the sides 
of the Cotswolds, at an elevation of 600ft. or more 
above the level of the Vale of Gloucester. It is seen in 
almost every conceivable position om trees, under the 
branches, or on the top, and on branches the size of 
one's finger, to some as large as a man’s body. One 
may frequently see a namber of little plants growing in 
a crevice, but more often some stuck on the smoothest 
parts of the bark, where, for the first part of their 
existence, they look like little warts; bat after a time, 
say twelve months, the first leaves are formed, they are 
somewhat like the seed-leaves of the cucumber in shape. 
The seeds may be stuck on the trees in either of the 
first five months in the year, and should be placed on 
live, clean, healthy bark, as they will not grow on de- 
cayed bark, as has been stated by some writers. Plant 
high enough to be out of the reach of cattle, as it is 
said by some farmers to cause abortion in cows. There 
are male and female plants; sometimes both are found 
on the same tree, and again one tree is seen bearing 
only males, and another only females; sometimes as 
many as twenty bushes are seen growing on one apple 
tree, of various sizes, from lft. to 5ft. in diameter. I 
see no reason why it should not grow on many other 
trees besides those mentioned above, seeing it thrives 
on such dissimilar ones. Why one correspondent has 
failed to raise a single plant from many hundreds of 
seeds planted, is a mystery; no doubt birds would pick 
them out, but one wonld expect a few out of so great a 
number to escape them. Where birds are suspected of 
taking the seeds, a little matting may be tied over for 
protection. I think it would be better to plant the 
seeds on the shady side of the tree, in dry soils, and 
sunny aspects. R. GREEN. 


A PLEA FOR HOUSE PLANTS, 


(3868.)—TnHouca “L, 8. F.” (letter 8792, p. 668) 
is quite correct in maintaining that plants in houses 
improve the air, I much doubt the possibility of having 
so many in any dwelling as to produce any appre- 
ciable effect upon the proportion of carbonic acid; 
neither do I agree with L. S. F.” in attributing the 
ill effect of close air wholly or chiefly to the excess of 
carbonic acid, though the proportion of that is not a 
bad measure ef the degree of closeness. I believe the 
injury is almost entirely caused by that which certainly 
produces the feeling of closeness, the organic matter 
contained in pulmonary and cutaneous perspiration. 
When the watery vapour, with the organic matter com- 
bined with it or carried by itin a close room, is con- 
densed with cold, the feeling of its closeness is greatly 
diminished, withontany diminution of the carbonic 
acid, andif a larger proportion of that acid than is 
ever found in inhabited rooms be mixed with air, it 
produces no appreciable effect, if it be untainted with 
organic matter. 

“L. 8. F.” probably meant to say that carbon is 
the solidifying principle of most substances possessing 
life, and wrote all“ inadvertently. "“ L. 8. F.” states, 
inadvertently of course, that carbon is the solidifying 
principle of all substances possessing life. Hé meant 
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of most vegetable substances, not remembering at 
the moment that our bones, the most solid parts of 
our body, are so because of the phosphate aud car- 
bonate of lime they contain, and that some, both 
animal and vegetable living substances, are rendered 
rigid by silica, and by other matter than carbon. 
Though plants give out carbonic acid at night, the 
quantity is too small to be injurious. PHILO. 
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VOLCANIC MOUNTAINS V.—BOILING FOUN. 
TAINS AND LAKES.—UNDERGROUND SOUNDS. 


([3869.]—I the eruptions of mad volcanoes, spoken 
of in tho former letter 3794, p. 668, Vol. XIV., a 
frequent ingredient is boiling water. There are, how- 
ever, several instances in which there are thrown ap 
boiling waters, that are not at all intermingled with mod, 
but in which the water is either pare or impregnated 
with some mineral which it holds in fect solution. 
Of this nature are the Gersers of Iceland and California, 
as mentioned in letter 8625, No. 361, p. 585. In New 
Zealand there is another variety of this phenomenon : 
the boiling water issuing forth not in intermittent jets, 
as in the Geysers, but in perpetual flowing @prinz3;, 
forming lakes, in which the water remains at the boil- 
ing point; these springs and lakes are to be found st 
Rotomahana. There are several basins raised, oza 
above the other, and strange, all higher than the large 
lake; the highest is of an oval form, and about 250ft. 
in circumference; it is filled from an opening at the 
height of about 100ft. above the level of the lower lakes. 
At various stages below this upper basin are numeroas 
other springs, from which several similar basins are 
filled; the whole of these basins empty themselves into 
the lake below, and the water in all of them is nearly 
boiling hot, giving forth with a hissing noise volumes of 
white vapour. These waters are richly impregnated 
with carbonate of lime, which has formed all round the 
margins of the basins beautiful incrasteflions of snowy 
whiteness. The sand round the lakes is very warm on 
both banks of the river Waikato; also in this neigh- 
boarhood are found numerous basins full of boiling 
mud or slime, which cannot be approached save with 
extreme care, owing to the softness and slipperiness of 
the soil. The est of these basins is of an oval form, 
14ft. long by 8ft. wide, and about as much in depth; it 
contains hot mud of a bright red colour, being strongly 
impregnated with oxide of iron; large viscous bubbles 
are continually rising to the top, and on bursting ther 
emit a fetid sulphurons smell, and in many instance; 
are nearly akin to those of a mud voleano. The under- 
ground soandings produced by volcanic forees are very 
remarkable. For the most part these are the prelades 
either of shocks of earthqaakes or of yolcanic eruptions. 
Those for months preceded the upheaval of the 
volcano of Jorullo (or Jorullo Monument). 

Don Pedro di Jerallo was a Mexican gentleman, who 
lived abont the middle of the last century; his residence 
was about ninety miles from the coast of the Pacilic 
Ocean, westward of Mexico. In the beginning of the 
year 1759, underground ramblings were heard, and 
frequent shakings of the ground, which lasted fally 
two months, and then rested till September 28, when 
louder rnmblings, like those of thunder, were heard, 
which caused the Indian servants to flee to the moun- 
tains. Next morning they saw that an immense tract 
of land had been upheaved fally three and a half miles 
square. The upheaval assumed the shape of an in- 
flated bladder. At the edges this singular elevation 
rises only about 89ft. above the level of the plain, but 
so great is tho general convexity of the mould that to- 
wards the centre it swells up to 524ft, above the original 
level. At this eruption thick clouds of ashes rose into 
the air, illuminated by glowing fires beneath, and the 
surface of the ground seemed to swell into billows like 
those of a tempestuous sea. Into the vast burning chasms 
whence these ejections were thrown two rivers planged 
into contact, but the water only increased the violence 
of the eruptions; it was thrown into steam with explo- 
sive force; great quantities of mud and balls of basalt 
were ejected. On the surfaces of the swollen mad were 
formed thousands of small cones from 6ft. to 10ft. in 
height, and sending forth ateam to heights varying from 
201t. to BOft. There are other cones, particularly one, 
which is 1,600ft. high; this constitates the volcano of 
Jorullo. 

The crater of this mountain (or cone) sent forth vast 
torrents of molten lava, and it still continues. Many 4 
times when passing this scene we paused and reflected 
over its past history. About @ month before the great 
mud eruption from Tunguaragua, ou the 4th of 
February, 1797, there proceeded from the interior of 
that mountain noises of the most fearfal kind: these 
would occur suddenly. They were heard by Antonio 
Pineda, the raturalist, who was there at the time, and 
they led him to foretell the approach of some great 
convulsion. 

It is stated by Humboldt that on the grassy plains ol 
Calabose, on the banks of the Rio Apare, a tributary of 
the Orinoco, there were heard over a large extent of 
country load underground thunders, unaccompanied by 
any shaking of the ground, while some streams of lau 
were being poured forth from the crater of Morne: 
Garou in the island of St. Vincent, at the distance of 
no less than 632 miles. There have, nevertheless, been 
instances of the existence of such underground noises 
without their having been followed either by an earth- 
quake, by a volcanic eruption, or any other outward 
appearance whatever. One of the most remarkable 
cases of this kind is that mentioned by Humboldt as 
having occurred at Guanaxuato, in Moxico, a mountain 
city, situated far from any active volcano. He states 
that noises began on the 9th of January, 1784, aod 
lasted about a month. The sounds were at first neither 
very loud nor frequent, but from the 15th to the 16tho! 
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January they resembled continuous low rolling thunder, | The compass of the manuals is C C to A, 58 notes; and 


alternating with short loud thander-claps. The soun 
then gradually died away. 

A Still more sin phenomenon occurs on the 
borders of the Red at a place called Nakous, where 
intermittent underground sounds have been heard for 
centuries, It is situated about half a mile from the 
shore, whence a long reach of land ascends rapidly to 
a height of about 800ft. It is abont 26} yards wide 
(from personal measnrement), and resembles an amphi- 
theatre, being walled in by low rocks. Sounds at this 
spot of underground rumblings occur regularly at in- 
tervals of abont half an hour’s duration. They first re- 
semble a low murmur, but ere long there is heard 3 
leud knocking, somewhat like the strokes of a bell, 
aud this continues till the land is seen to move. The 
explanation of this curious phenomenon given by the 
Arabe is, that there is a convent under the ground 
there, and that these sounds are those of a bell, which 
the monks ring for prayers. So they called it Nakous.: 
Philosophers attribute the sounds to suppressed 
volcanic action, probably to the bubbling of gas or 
vapours undergreund. ë RALPH LOwDox. 


REPLIES TO QUERIES. 


— — 
2, In their answers, Correspondents are respect- 
Sully requested to mention, in each instance, the title 
and number of the query asked, 


HINTS TO CORRESPONDENTS. 

1. Write on one side of the paper only, aud put draw- 
aie for illustration on separate pieces of paper. 2 Put 
es to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refor. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
throngh the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 

namas of correspondents are not given to inquirers. 


10578. —Alexandra Palace Organ (U..). 
I send, as promised, specification of the organ erected 
27 7855 Henry Willis in the Alexandra Palace, Muswell- 


Great ORGAN. 

1. Double Dia n, 16ft. 11. Quinte Ootaviaute, 21 ft. 
2. Bourdon, 16ft. tone. 12. Super Ootave, 2ft. 

8. Open Diapason, Sit. 18. Picoolo, 2ft. 

4. Open Diapason, 8ft. 14. Sesquialtera, 5 ranks. 
5. Open Diapason, 8ft. 15. Mixture, 3 ranks. 

6. Viol di Gamba, 8ft. 16. Trombone, 16ft. 

7. Claribel, 8ft. 17. Bombard, 8ft. 

8. Quinte, 53ft 18. Trumpet, 8ft. 

9. Principal, 4(t. 19. Posaune, 8ft. 
10. Flùte Traversicre, 4ft. | 20. Clarion, 4ft. 

SWELL ORGAN. 

1. Double Diapason, 16ft. 11. Twelfth, 23 ft. 

2. Bourdon, 16ft. tone. 12. Fifteenth, 2ft. 

8. Open Diapason, Sit. 13. Sesquialtera, 5 ranks. 
4. Open Diapason, 8ft. 14. Mixture, 3 ranks. 

5. Salcional, 8ft. 15. Contra Posaune, 16ft. 
6. Lieblich Gedact, 8ft. 16. Contra Fagotto, 16ft. 
7. Flute Harmonique, 8ft. | 17. Cornopean, 8ft. 

tone. 18. Trampet, 8ft. 

8. Flùte Octaviante, 4ft. |19. Hautboy, 8ft. 

9. Flite Traverso, 4f:. 20. Voix Humaine, 8ft. 
10. Principal, 4ft. 21. Clarion, 4ft. 


CHOIR ORGAN. 
1. Contra Gamba, 16ft. | 9. Gemshorn, 4ft. 


2. Viol di Gamba, 8ft. 10. Viola, 4ft. 
8. Salcional, 8ft. 11. Lieblich Flöte, 4ft. 
4. Claribel, 8f tone. 
5. Flute Harmonique, 8ft. | 12. Flageolet, 2ft, 
tone. 18. Mixture, 8 ranks. 
6. Lieblich Gedact, Sft. | 14. Corno di Bassetto, Sft. 
tono. 15. Trompette Harmo- | 
7. Vox Angelica, 8ft. nique, 8ft, 
8. Flate Octaviante, 4ft. |16. Clarion, 4ft. 
Soto ORGAN. 
1. Violoncello, 8ft. 8. Bombardon, 16ft. 
2. Viola, Aft. 9. Trumpet Harmonie, 


Skt. 
10. Ophicleide, 8ft. 
11. Bassoon, 8ft. 

12. Oboe (orchestral) 8ft. 
18. Clarionette, 8ft. 
14. Clarion, 4ft. 

PEDAL ORGAN, 

1. Dee 7. Contra Basso 

wood), t. wood), 16ft. 


3. Flate Harmonique, 8ft. 
tone. 
4. Flate Ootaviante, 4ft. 
6. Concert Flute, 4ft. 
fi. Piceolo, Aft. 
7. Claribel, 8ft. 


2. Double Diapason (open 8. Octave (wood), Skt. 
metal), 82ft. 9. Principal (metal), 8ft. | 
3. Sub- Bourdon (wood), 10. Super Octave, At. 
daft. tone. 11. Sesquialtera, 3 ranks. | 
4, Open Diapason (wood), | 12. Mixture, 2 ranks. 
16 ft. 18. Bombard, 32ft. 
5. Violon (metal), 16ft. 14. Trombone, 16ft. 
6. Bourdon (wood), 16ft. | 15. Ophicleide, 16ft. 
tone. 16. Clarion, Sift. 
COUPLERS. 


1. Bolo to Great Organ. 

2. Bub- Octave Solo. 

8. Super · Oota ve Solo. 

4. Bolo to Choir. 

5. Swell to Great, Unison. 

8. Swell to Great Super- and 12. 
Octave. 11. Solo to Pedals. 

7. Swell to Great Sub- 12. Swell to Pedals. 
Octave. 18. Great to Pedals. 

& Choir to Great. 14. Choir to Pedals. 


9. Pedale (in Octaves) on 
Stopa Nos. 14, 15, 
and 16. 

10. Pedale (in Oetaves) on 
er No 10, 11, 


| clay. 


(open 


| be available. 


ds of the pedal, C C C to F, 21 octaves, 30 notes. There 


are 6 pneumatic pistons to each clavier, which arrange, 
in fixed selections, the stops of each organ by the pres- 
sure of the finger. There are also several pedals which 
control the admission of wind to the various organs. 
The wind is derived from bellows placed in the base- 
ment; two of these are blown by a steam - engine of 
twelve horse-power, and supply ordinary pressures of 
wind. Another bellows is of prodigious strength, and 
blown, in connection with a vacuum apparatus, by 
another engine of eight horse-power. From these 
bellows the wind passes to 24 reservoirs placed in close 
proximity to the organs they are to supply. The pneu- 
matic-lever is applied both to the manuals and pedal, 
as also, upon a new principle, to the draw-stop action. 
—E. F. CONRATH. 


[10616.]—Oleate of Soda. —In reply to E. W. B., 
Peckham,” I beg to inform him I have at last found a 
chemist who professes to keep it in stock. I think 
upon analysis it will prove to be olive oil noap. Many 
thanks to E. W. B.” for his kindness.—Soap BUBBLE. 


[10646.]—Cream of Tartar (U. Q.).—Take gra 
nice and let it ferment, and cream of tartar will be 
ft in the form of an argol. Dissolve the argol in hot 
water, to which add charcoal to take up the colouring 
matter, them by boiling and filtering a clear colourless 
solution is obtained, from which, on cooling, the cream 
of tartar separates in the form of orystals.—Gie- Lamps. 


(10675.] Colouring for Outside Work (U. d.). 
To mix stone colour for outside work, grind whitelead 
with raw oil, and add umber as stain. Thin the colour 
with tarps, and put patent dryers to it.—H. B. E. 


(10684.]—Lacquering Brasswork (U. Q.).— 
Seeing that this is in the “unanswered” column, I reply: 
Ist. Why doesn't C. H. R.“ follow out the directions 
already given? 2nd. Carriage work is. not uered, 
with the exception of a few occasional armorial bear- 
ings, such as hammer-cloth crests, &0.— J. KA. 


[10602.] —Terra-Ootta (U. Q.).—The first process 
in ordinary preparation is that of grinding the clay 
used for the purpose, for which the best are the clays 
of Devonshire, and the brown and blue clays of Dorset- 
shire; it is then submitted to the mill in the same con- 
dition as taken from the pit. From the mill it is re- 
moved and placed in vessels, where it is subjected to 
the action of water, after which it is baked. It may 
then be mixed with silica in various proportions 
according to the articles it is intended to form. This 
silica is made by grinding flint or coprolites, or it may 
be a mixture of sand used. If the preparation be 
required for fine work, it is then that washing and 
evaporation are necessary, but if only for common 
articles, the proportions of the compound may be mixed 
in the shape of dry powder, after which a small 
quantity of water is added, and then the whole may be 
kneaded or pugged in a mill. As different clays con- 
tract in the kiln, the mixture must be complete, or 
from shrinkage the article will certainly crack. After 
the clay, be it fine or coarse, has been taken from the 
slip, kiln, or the mill, it should not be used for four 
days. It has now two more operations to undergo 
before it is perfectly ready for use. The first is to beat 
it with an iron bar. The second is undertaken for the 
purpose of expelling the air that may have formed a 
lodgement. This is called wedging, and is performed 
by cutting the clay in pieces by means of a wire, and 
then throwing the several portions with force on the 
mass, Any sculptor might now model a figure in this 
The greatest risk to terra-cotta compositions is 


drying. If an ornamental work be distorted in drying, 


it is destroyed, but this is not so with very common 
articles, which may be dressed by a carver so as still to 
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The shrinkage in drying is about three- 
quarters of an inch to a foot, in firing three-eighths 
| q g 8 


of an inch to half an inch in the foot. The consamp- 
tion of coal is enormous, averaging one ton and a 
half to each ton of ware to be fired, some of which 
require three days at a white heat. The revival of 
terra-cotta manufacture in England is due to the 
energy, enterprise, and intelligence of two of the fair 
sox,” the Misses Coade, of Lyme Regis, who, nearly 
ninety years ago, constructed an establishment in the 
vicinity of Lambeth, which by their perseverance and 
good management attained a degree of celebrity. 
I have seen some remarkable designs in terra -ootta, 
such as the ornamented columns in the refreshment- 
rooms at South Kensington. They, I believe, were 
executed by Messrs. Blanchard, who have carried terra: 
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cotta manufacture to a degree of excellence never 
dreamed of by early terra-cotta workers. They patented 
a fire-proof staircase, the great merit of which is that 
it does not crack and break like stone under the com- 
bined ordeal of fire and water.—H. B. E. 


[10754.]—Velocipedes.—I am now wor out 
one of the thonsand and one designs for motive car- 
riages, which I planned when the veloce mania“ was 
raging, and I thought, on reading W. R. 8.’s" rep 
to this query, on page 648, that, perhaps, we are bot 
working upon the same principle; mine is a tricycle. 
devoid of cranks, embodying both power and speed, and 
just the thing to meet the requirements of Mr. Browett's 
friend. A. A. M.,“ page 619, states that he finds the 
forward push with the leg to be the best motion for 
velccipedes ; this I rather doubt, it may be superior to 
that used on the common bicycle; bnt has he ever 
tried the old-fashioned vertical tread? I think if he 
does try it, he will find it superior as regards power, if 
not so easy a motion for the legs. I remember, when 
a youngster at school, not half a score years ago, in 
that locality four-wheelers with vertical tread were in 
general use, and I have no doubt they are so now, 
which for speed would put to shame the modern two- 
wheeler; and, indeed, I have seen its ancestor the 
% dandy-horse” propelled at a greater speed, which 
affair, with its rapture-producing and awkward kick- 
ing motion, I could never manage nor appreciate. If 
Mr. Browett's friend wishes to have a er velocipede, 
or rather manumotive carriage, allow me to tell him 
that for ease and power combined a rowing motion is 
far the best. Both the steering and propulsion of the 
machine can be done with the hands, and a much 
longer crank can be used, if necessary, than by any other 
motion. By a forward push, I suppose “A. A. M." 
means a horizontal motion, the same as recommended 
by Mr. H. Reveley in one of the back volumes of 
“ours.” If so, I should like to see his offered 
sketoh.—FREDERIC W. SHEARING. 


110769. Food for Rabbits.—If “ Rusticus” will 
take the trouble to well dig and manure a few square 
yards of land, anå sow chicory in drills about a foot 
apart, he will not want for green meat for his rabbits. 
It may be cut every month or six weeks during the 
summeor.—QUERCUS. 


(10807.}—Gearing Waggon Wheels. — Many 
thanks to“ Wheelwright” for answering my query; but 
I bave one more question to ask him, and that is—if he 
had a wooden armed axle to put in, how would he line 
it out — by one line, as some do it, and get the hollow and 
length by same line? Does the height ofjwheels make 
any difference to hollow and length of bed? Sapposing 
he had to put two new axles to a waggon, would he 
have the front axle the same length as the hind ones, 
to make them look straight on the fronts and track the 
same? A sketch would oblige.—Younc WHEELWRIGHP?P. 


(10841.]—Radius of Surface of Object-Glass., 
I am much obliged to Mr. H. T. Vivian (p. 670, Vol. 
XIV.), and for his former letter as to finding the two in- 
terior surfaces, which was just the formulm I was short 
of. He has kindly given me in his last letter all the four 
surfaces, but I wonld have been glad if he had just 
stated the intended focus: is it for 70in., or less? I 
believe now that the finding of the dispersive ratio 
would not have boen a doubtful matter if I had used a 
properly corrected eyepiece, not a simple lens. Would 
Mr. H. T. Vivian advise me to go over this all im- 
portant matter again, or is he satisfied, with what I 
have stated, the refractive index is correct? I am in 
doubt about another matter. Sir J. Herschel says the 
foci of the lenses in the achromatic eyepiece ought to 
be as 8 to 2. A book I have seen says 3 tol. Which 
may be right? There isa great difference in these pro- 
portions.—W. H. CASH. 


[10855.] —Pedal.—I here- 
with inclose sketches of ra- 
diating and concave pedals, 
scale jin. to the foot; they 
should be made of lin. birch, 
and the sharps should rise 
ljin. at the highest peint 
above the naturals. The pins 
on which the pedals work can 
be made of in. round wire or 
old stair rods about that size; 
two will be required for each 
note, one at the back and 
under the stool, and one 
working in a mortice in the 
front end of the pedal, just 
under the thumping rail 
(marked H); the springs are 
of gin. iron spring wire. If 
“Pedal” requires further 
information, I will endeavour 
to send it.—E. F. Con- 
RATH, 


w fis & 


C TS 
J | 
END. VIEW 


(10863.] — Sulphuric Acid.—Erratvum. — To 
make 7 tons of vitriol per week, 2 tons of sulphur (not 
20) must be burnt weekly.—Grorce E. Davis. 


(10871.]—Past Transits of Venus.—In further 
reply to Mr. Lowdon's inquiry as to the transit of Venus 
on June 6, 1761, I find from the second vol. of Brew- 
ster's ‘‘Ferguson’s Astronemy,” that the sun's place was 
about 15° 86’ of Gemini. The transit was observed at 
Greenwich by the then Astronomer Royal, Dr. Bliss ; 
in London by Mr. Short; at Hackney by Messrs. 
Ellicot & Dollond; in Spital-equare, London, by Mr. 
Canton; at Liskeard, in Cornwall, by the Rev. Richard 
Haydon, and by other persons at various places. It 
appears that Mr. Short took an incredible deal of 
pains in deducing the quantity of the san’s parallax, 


TTT 


from the best of those observations which were made 
both in Britain and abroad; and finds it to have been 
8-52” on the day of the transit, when the san was very 
nearly at his greatest distacce from the earth; and 
eonsequently 8°65" when the sun is at his mean dis- 


taken of English scenery, where the manipulator has or | friction in both cases works between steel and ruby stone. 
can have every help and convenience of chemicals and | He might just as well say J. O.” would do well not to 
mechanical appliance, equalling those views from the | oil the staff holes if the pivots were well polished. It 
remote, sterile wilderness of Syria, in definition, | is a well-known fact to every practical man that when 
purity, and brilliancy. They have been issued as | oil thickens on many parts ofa watch it interferes with 
stereograms by Mr. Good; amongst them are slides of | its correct time. The best remedy, I find, for that is 
the written rocks, and the most remarkable of the | to have it removed and renewed with fresh oil.— C. 
„% wadys” (valleys or dry watercourses). I suggested | CAMPBELL. 


to Mr. Good to employ his valuable negatives for the ; 
production of lantern transparencies, sud although I [11068.]—Moth v. Fur.—As some replies have 
have not seen them, I have reason to think he has appeared, allow me to affirm that I often take in fars 
adopted my recommendation.—Epwarp B. FENNESSY. bbs moths in, although protected by pepper: camphor, 
ussian leather, colocynth, or bitter apple, cayenne. 
r10996.] How to use a Book without Hands. | cedar, Keating’s powder, &c. Now preventives to moth 
—The misfortune that bas happened to our friend may | must be either powerful poisons or pungent volatile 
result in his becoming very bandy with bis other limbs | oils, or spirits, and these, though answering very well 
happily spared—not that I am going to suggest that | in a small way in private houses, would never do in 2 
he shonld make an exhibition as I have seen—viz., | shop, for if one uses the former, a8 arsenic or corrosive 
writing, firing off a gun, and shaving himself with his | sublimate, in sufficient quantity to be effective, it will as 
remaining limbs. But for his sake I fancied myself | certainly destroy him as my little friends the moths - 
minus hands and arms, and thought, now what shall I | and if the latter, as paran, creosote, turpentine, Or 
do? Tho ENGLISH MECHANIC lay before me, and I | camphor, the smell will drive every one out of the shop, 
managed to turn over the leaves quite easily with my | and make the furs zusaleable. Furriers keep their 
lips, asing the upper lip for the upper corner, and the | stock by sheer bard work, as follows: — The furs are 
lower lip for the lower corner of the sheet. Here ne | laid on a table, and rapidly beaten over with a cane in 
machine is required, or whuld get out of order, and it is | each hand, until neither dust nor hair is seen to fly, the 
the most natural way as far as I can see, for he can hair is then combed straight, and they are put away- 
oarry his paper or book quite independent of his friends, | This is repeated every fortnight during the sammer, 
and he will find many other things that he can do pro- and the hotter the weather, the harder we work. But 
bably mach quicker than could be suggested to him; | practice brings dexterity (blisters on hands frat), and 
for ia not necessity the mother of invention ?—FIDDLER. | stock well kept is always half sold. In this way, and 
111009. — Bending Tires.—Machines for bending | 22 this way only, I can Assure “One” I do, and he may 
tires have appeared in back | keep a stock worth £3,000 always ready for immediate 
volumes. (See pp. 660 and sale. — PRACTICAL FURBIER. 


681, Vol. X.) The sketch I11098.] — Champagne Stains.—Try benzine 
sent is a plan I saw used by | collas, which may be bought at any droggist’s for a 


my pater’s workmen, when trifle.—H. B. E. 
the machine they genres 
oneri 


(11107..—Table of Dates.—What Mr. W. R. Birt 
W a e papi lices (p. 674, Vol. XIV.) wants could easily be supplied on 

E-A can be bent very quick by it. 

jp A is the tire, C is an old 


that place, was bh. 50m. 458." (Pages 112 and 118.) 
Elements are given for projecting the transit, but as 
they would occupy a large space, and obably be inte- 
resting to but few of the readers of the ExNdLISsRH ME- 
cHanic, I do not now send them, but should Mr. 
Lowdon wish for them, and his address be communi- 
cated to me, I shall have pleasure in forwarding them 
to him. This transit appears to have been the second 
only which has been observed. The firat one known 
to have been observed took place in December, 1639, 
when Mr. Horrox observed it at Hool, near Liverpool, 
7 ae friend Mr. Crabtree at or near Manchester.— 


[10873.] Tooth Stopping.— Your correspondent 
“Dentiste ” is at fault in stating thata good amalgam 
for the above ns should consist of equal parts of 
silver and tin. The proportion should be fine silver 
4} parts, tin leaf 24 parts, but the superior amalgams 
contain gold. Chemically pare mercury should be 
nsed ; that which is 980 gold as pure is known to 
contain lead, antimony, &o., whieh impurities cannot 
be separated by distillation, and if nsed quite alter the 
compound, and cause it to decome discoloured in the 
mouth.—F. GranaM YOUNG, Surgeon- Dentist. 


u0897.,— Boilers. — It is impossible to answer 
‘s Comjee” exactly in the manner he desires. Which 
is the best boiler depends entirely om what it is required 
to do; but Comjee ” cannot ge wrong if he uses the 
ordinary aaddle- back” for moderate lengths of piping, 
and the tubular where the piping is reckoned by 
4% miles. There are as many boilers as quack pills, 
and their advantages AS described by the vendors re- 
nire to be taken with a large grain of salt.— SAUL 
YMEA. 


oO. —Sealskin.— “ Watts“ must get some 
mahogany sawdast from the steam saw-mille, and with 
plenty of this sifted fine, and perfectly dry, he must 
soundly rab his sealskin for two or three hours in a 
tub or pan, werking hard with sleeves up; then beat 
out the dust with a light cane, when he will find it 
clean probably sweet; but if not, he must take char- 
coal, reduce it to powder, and put the akin in a box 
witha layer of this an inch or more thick, under and 
over it on both sides of skin; pat it by for six weeks, 
then take it out and clean it off with sawdust as before. 
This latter was till now my own secret for deodorising 
skins.—PRACTICAL FURRIER. 


[109389.] —Sealskin.—How to distinguish, quotha ? 
Not so easy! But nil desperandum. The skins you 


the same principle as the table I gave before—th at is, 
for the number of daya from any time of one year to 
the same time in any other year, whilst the first table 
would supplement the other for finding the number of 
days from any one day to any other.—H. G. M. 


(11118.) Weights of Wind in the Organ.— 
The usual method of obtaining various pressures of 
wind from one pair of feeders is by making the 
feeders to supply the heaviest pressure reservoir, and 
this reservoir feed the several lighter weights, which will, 
of course, be first intlated in the order of pressure from 
light to heavy. In each of the lighter reservoirs there 
is a self-acting valve connected to the top board, BO 
necessary to precipitate; the process must be slowly | that when the bellows is fally distendod, this valve is 
and carefully performed); wash precipitate four or closed so that no more wind can enter from the heavy 
five times; take up with solution of cyanide, add | pressure until some of lighter are used. Thus, the 
water to make one gallon, add about 20z. more cyan- lightest reeervoir is kept full so long as there is any 
ide. Set resulting solution aside for twa or three | wind in the heavier. It is not absolutely nocessary to 
days to settle, which is better than filtering. XI shall use expanding wind trunks, but they are preferable, if 
be very glad to give more minute directions for | the bellows lay exactly over one another as the wind 
making solution, and also for working it, if desired. | can go direct from the top of one reservoir to the 
I have obtained more help from Gore than from | bottom of the other. I hope that this explanation i 
may know by their size, aft, to 4ft. long, and two fin- Watts, but find experientia docet the best guide.—J. A. be understood by W.,“ if not, I will send him & 


many vin the aides, In picoes it may be known by its 01028. —FPocket Aneroid Barometer. Many sketch of the arrangement,—E. F. OO 

soft velvety feel under the hand, but best by the shining | thanks for the replies given. In reply to “J. A., 111120.1—2A Question of Sight.—I am no astro- 
silky appearance and golden brown colour of the fur the thing wanted is one convenient for the pocket, | nomer, and therefore, perhaps, I do not understand 
under the dyed surface, to be seen by blowing into it; and able to give, within a yard, the height of cliffs | A. J. V.G.’s” supposition on p. 674, Vol. XIV., of the 
all other furs excepting sea-otter having a dull woolly | or hills, &o. I should much like some of the results of sun being equivalent to 8 luminous point, but to my 
nae 5 The oo no like seal aii ae his teats that he speaks of.—CaMPANILE. mind it would seem, on the contrary, that the ee 
plucked otter, and 664-0 r pups, both more valua 0. pe S. 3 considerably larger than the earth, would naturally 
Dyed nutria and beaver look rougher, are longer in the 5 ie 0 1 i R 5 5 throw a shadow in the form of a convergent cone sur- 
fur, and brown and blue underneath. Dyed musquash 13 ; 3 EE 6 rounded by a penumbra.—H. G. M. 

: y ‘ avail myself of it. I want to have eight bells to play 


5 shining 0 TN blue under ; 5 3 five minutes. I should like them to play both tunes 111120.1— A Question of Sight. We are told that 
rabbit is much too Karih t 53 for eal: a and chimes, any or as many tunes ah you like will) Charles II. put a catch question to the Royal Society in 
| A : do. If not possible for both, I prefer chimes. Height | its early days, and E. L. d.“ recently came to grief 


dyed mole, though beautifully soft, may be known b ; age 
‘to small size 1d the ble underneath.— FACC Ki of steeple, 19in.—MODELLER. over quoting that event erroneously. I am inclined to 
give „Fiddler“ the credit of imitating the royal 


FURBIER. (11087.|—Weight of Metals per Foot.—As a À 
scamp, and of putting an absurd question fer the por- 


„n | cubic foot of water weighs 62°34lb. = 997'4toZz., OF 
(10956. —Musical Box.—If “ n Trovatore p” nearly 1,00002., the weight in pounds of a cubic | pose of seeing how much wisdom would be exercised 
aboutit. At all events be has succeeded in illastrat- 


musical-box is a large one, he must get some watch foot of any substance ma be known very nearly b 

hairspring wire, and pin 4 small length under the | dividing its specific stavit? (water being Men y ing the fact that there are a number of people always 

tooth, and bend it to form s carve of half-circle like t. 1.000) by 16, a rule vory sasy to remember, and sutli- | ready to discuss any nonsense seriously, and to take a 

D laid thus O, but do not let it quite touch the point | ciently accurate for most purposes, but se well known | joke or ironical expression as AN argument worthy of 

of tooth nor stand further out, or it may be drawn UP | thet it has probably been already published in your serious demolition, Two columns of close print con- 

with the pin, but so thatthe pin it roller will touch tributed by ten people (inclading one diagram) over & 
question which would be reasonable if asked by a child 


six years of age! The astute “E. L. G.” even falls 
into the trap, and proceeds to demolish poor “A. J.V. G.” 
in pure unconsciousness of the obvious fact that the 
latter was langhing at the question. And then J. 
Barwick, who knows all about the space between the 
stars, and can tell us whether the atom of hydrogen 18 
round, and that of carbon square, now informs us that 
the moon casts the earth’s shadow on the sun! Well, 
wo live and learn. I have seen the electric licht cast a 
shadow from the flame of a candle, and as "' action and 
reaction are equal” it may be that the candle Also pro- 
duced a shadow of the electric light—certainly I did 
not see it, but that is nothing. However, we may 
disregard such a mere dotail as the relative photometric 
energies of sun and moon; bat as it is now obvious, 28 
Mr. Barwick says 80, that “ light can hardly be deemed 
vibration,” it will be interesting to learn the process 
by which the earth’s shadow is ‘* cast by the moon on 
the sun during the eclipse.” I really wish the printer's 
devil would append a note instracting me how to 
laugh in type.—SIGMA. 


(11128.]—Lantern Pinions.—'Tabal Kain" is not 
right (see his answer p. 21, Vol. XV.) in saying that the 
pitch of the pins or trussles is the distance of their 
centres: though he is right in saying that the pitch 
should be the same as that of the wheel into which they 
gear. Take a pinion of 6 pins for simplicity; if their 
pitch were the distance of their centres, thon the ar- 


advantage), B is a horse- 
shoe put round rim and tire, holding them together. 
By turning the wheel the tire is bent.—F. W. SHEAR- 
ING. 

(11026.] —Defective Plating golution.— No 
plating solution is reully useful without a separate 
battery. Dissolve nitrate of silver (loz.) in clean rain 
water (balf a gallon). Precipitate with solution of 
cyanide of potassium (do not add more cyanide than is 


large ones) he must use . quill split no broader than 011044.) -Removing Powder and Shot from 
the tooth point scraped thin, and cemented to the tooth | the Skin.—If“ Abby” has any running wounds from 
with shellac, dissolved in spirits of wine or wood | gun-shot, apply milk, or if healed, milk, pricked into 
naphtha, but do not cement it to the extreme point, but the coloured parts tLe same 45 ink is used for tatooing, 
let it have a little spring. H. B. B. will, I have been informed, perfectly eradicate all 


; : colour, it taking the place of the ink, coal, or powder 
[10966.]—Doubling Frames- I quite agree with which colours the flesh. A schoolmate of mine has 


A New Correspondent” in what he saya on p. 646, ; À g < 
Vol. XIV., about doubling 40 and 60 from the cop, but Las got rid of marks on his arm in this way. 


I am doubling 80 and 100, and they are continually ; 
breaking at the nose of the cop. The rollers are 1jin. [11048.] —Magic Lantern Sheet.—It is very prè- 
diameter, and they make nineteen revolutions per sumptuous to speak after a correspondent like Mr. 
minute. The spindle makes 4,080 per minute, and | Tonkes, but if the querist is going to perform in & room, 
there isa great deal of snarling between the rollers | he will find a sheet dipped in water will make a 
and the spindle. I have plenty of drag on the bobbins. | “ mess; it drops on the carpet and wets it throngh. I 
When the first layer is going on the bobbins and gets should advise simply to sprinkle the sheet, leaving no 
nearly to the bottom, and when the travise is turning, | part untouched. If he dosn't warm his lenses, he will, 
two-thirds of the end snarls and breaks down. Any | even with a wet sheet, get a cloudy picture at first.— 
information respecting the same would oblige—A | HEDERA. 

FaltHruL WORKMAN. (11052.)—Rising and Setting of the Moon.— 


[10982.) —Rook Inscriptions.—A few years ago Have not your correspondents forgotten that the moon's 
Mr. F. Good, the well-known publisher in the Minories, horizontal parallax enters as an element in the compu- 
went to Syria, and amongst other places visited the | tation of her rising and setting? A table of lunar 
distriot of Sinai, and hotographed the Wady semi-diurnal arcs, including the efloct of refraction, 18 
Mokattab (the Written Valley). Those hotographs necessary.—W. R. BIRT. 

are remarkable, not alone for the iar intereat (11057. —Watohmaking.—Would “ Independent 
of the locality and objects they are transcripts of, but Chronometer” please say why is there oil pat on the 
even for their artistic beauty, sharpness, and general | escape wheel of a Geneva lever, secing that the friction 


excellence. It is rarely that we see photographs | is the came in regard to the ruby pin and fork ? The 


——— .! 
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cumference of the pitch line wonld be six times that Upon the same principle, £19 x £19— 


distance; whereas it should be 31416 x 2 or 028:2, 
or abont 5 per cent. more for such a small pinion. For 
larger ones the discrepancy would be less; but then 
Lanterns are made commonly with only 6 pins, and not 
frequently with more than 10, so that the error must 
mot be overlooked, particularly as they tend to act 
before the line of centres, or to jam, if put too close 


together.—J. K P. 


(11129. —Making Swimming Bath.—If it is 


really clay in which yon are to cut, von could not be in 
wetter en:o. 


the sides and bottom, a piece of rain water pipe with 


tho end filed up will do; it must be thoroughly 


rammed, never mind the roughness, for the next 


Operation is to cast in some of the excavated clay, 


which has been cut into small pieces with the spade, 


having gravel and stones picked out, and, if very compact, 
watered, and trod down till you get a thickness of 9in., 
This method will succeed 
In any soil. ljin. or Qin. paving stones nicely jointed, 


ramming it in 3in. layers. 


mud simply laid on the clay will keep the water clear; 


the joints can be pointed with cement. Flooring tiles 
~which are from 8in. to 12in.. square would also do, or 
the rammed clay can be faced with hard burned bricks 


set in bydranlic lime, or any good cement; if rongh 


bricks are used they could be plastered with ground 
Southam lime, which would make aclean white water- 


tight lining.—S. H. 
(11188.] — Violin.—It is impossible to answer 


J. W. L.“ in toto; and as for notations he had better 


begin as he intends to end, or rather must end—viz., 
in the old notation. By all means get a good violin, 
and never change it, but make it your friend. To be 


short, I advise the purchase of Campagneli's School 


for the Violin; it is divided into four parts, 7s. each, 
and the system contains all that is necessary to know. 
— FIDDLER. 


(11154. y Whelaw’s New Medical Dis- 
Seer This is, no doubt, the work called Whitlaw's 
New Medical Discovery,” and if so, is a description of 
a new method of treating disease by portable vapour 
baths, medicated with different herbs, of which it has 
likewise a copious description, along with some account 
of tho Linnian system of botany. I read it twenty- 
five years ago, and it appeared to me to be an adapta- 
tion of the Thompsonian or botanic practica of medi- 
cine, in which herbs and vapour baths held so impor- 
tant a place. The author professed to bave travelled 
much in America, the birthplace of the Thompsonian 
practice; the anpposition is, therefore, not without pro- 
baLility.—F. P. 


(1115R.I—Ermine Fur.—yYou cannot entirely 
remove the colour. To clean, rnb it well with dry 
pluster of Paris and flonr or tine white saw-dust; the 
longer it is cleaned the better it will look. Yon may 
further itnprove it by damping the sarface with ben- 
zine, and dusting ou pleviv of plaster of Paris (pre- 
viously well washed and dried). Allow it to dry, then 
beat out the dust with a light cano.—PrRactTicaL Fur- 
RIER. 


[11168.}—-Wood Rods.—If Joiner lives near 
a Jead pencil mannfactory, the machine uscd for 
ronnding the pencils before entting into lengths would 
suit his purpose, I think. It consists of a small lathe 
head having a cutter and a hollow mandril. The rod 
14 passed through the mandril, and coming into contact 
with the rapidly revolving cutter is rounded with 
rapidity and ease.— RRHO Siu. 


11175. — Cutting Mounts. — The metal guides 
are made of steel, abont tin. thick, and at least lin. 
broad, one side is bevelled off. The knife is passed 
aloug the bevel, while the gnide is held down firm. 
Straight guides for straight lines, and an outer segment 
of an oval for oval mounts, bnt for different sizes of 
ovals different guides are wanted; always cut the 
mount from the body—i.e., lay the gnide upon that 
portion of the mount which you are going to use.— TE 
WELsH SHEPHERD. 


(11179.]—Covered Wire.—" Magpie" can get 
silk and cotton covered wire at any good philosophical 
Ipstrnmont dealer's, of many colours, and of various 
thicknesses, too numerous to mention. — no SIGMA. 


111183. Road Material.—It depends entirely 
npon the quality of the bottom—if hard, ashes will 
do; if soft, a layer of bandpacked stones 4in. thick, 
having un area or the bed of 36in. at least; fill in the 
zn pA with gravel, and over that a layer of stone din. 
thick, broken in plan to Zin. enbes, and blind with 
coarse ennd, and on that another course of stone 
broken to 2in. cubes and filled in with sand. If this is 
to be ‘pitched ” or paved with granite blocks, it may 
be of soft stono and 4in. thick; but if the surface of 
road is not to be block paved, the hardest granite 
should be used and blinded with gravel, and the thick- 
ness from Gin. to gin. for heavy traffic. Care must be 
used to prevent ruts and unequal wear.—J. H. 


(11186.] — Length of Sidereal Day.—" T. H. M.” 
ia quite right. See Nautical Almanac, 1872, p. 528.— 
W. R. Brrr. 


[11188.]— Arithmetic.—£19 193. 111d. being only 
a farthing off £20— 
Say £90 v £90 = £400 0 0 
Less 89 farthings 93 


£599 19 2} 


Throw ont the clay the siza you want, let 
the sides have an inclination of 1 to 1; then, with any 
kind of penn stick, which is heavy enonch, well beat 


Say £20 x £20 = £400 
Less £39 89 
£361 
Am I right ?—C. R. F., Shrewsbury. 


(11191.])—Radius and Weight of Fly-wheel.— 
Multiply the number of horse- power of engine by 2,000, 
and divide the prodact by the square of the velocity of 
the circumference of the wheel in fcet per second, the 
quotient is the weight of the fly-wheel in hundred- 
weights. There is no fixed role for finding the 
diameter, as with large engines the diameter in feet is 
more than the number of horse-power, and in small 
engines, more.—P. W. H. J. 


11191.) Radius and Weight of Fly-Wheel. 
—Let V = velocity of the periphery of the wheel in 
feet per second; H = horse-power; D = mean dia. 
meter of rim in feet; N = number of revolutions per 
minute; P the total average pressure on piston in 
pounds avoirdupois; and S = stroke in feet W = 


PS 1344 H P. stroke 


ight of rim i 5 = 
weight of rim in cwts isp DN 
multiplied by 81 or 4 generally. Sectional area of 
11°42 W 


rim in inches . In corn-mills, the velocity 
of the periphery of the fly-wheel must exceed the velo- 
city of the periphery of the stones, in order to prevent 
back-lash. If your correspondent does not understand 


algebra, he will require a little more iaformation. 


: PS P * 8 1344 H 
F t ? 
or instance, 4 D meaus =P PNF menns 
1344 H. 11:42 W 1142 x W 
Dew and —p mean 5 W. 
AIREY. 


(11191. Radius and Weight of Fly-Wheel. 
—Rennie’s rule for fly-wheel :— 


r = radius of wheel. 

p = pressure on cylinder. 

c = capacity of boiler. 

v = velocity of crank-pin. 

s = empirical constant, varying from ‘002 to 0015. 
r c 


— = = 


p 
Weight = 409 x r3 x +; this gives the weight in 
pounds.—S, TREMAYNE, Cantab. 


(11191.J—Radius and Weight of Fly-Wheel. 
—Thore are many considerations to be examined into 
in determining these proportions, viz.:—(1) The kind 
of machinery to be impelled; (2) the regularity of mo- 
tion reqnired; (3) the rate of expansion of the steam 
in the cylinder. The radins of fly-wheel is usually from 
3 to 5 that of the crank. The weight of the rim is gene- 
rally 100lb. to 3001». for each actual horse-power, vary- 
ing with the rate of expansion used. The larger the 
diameter the less will be dead weight on the journals. 
The diameter must not exceed the limit of the tensional 
strength of the material of which the rim is made 
(usually cast iron), that it should not be ruptured by 
the centrifagal force. No engine- maker of any stand- 
ing would put a fly-wheel with a rim of the samo weight 
to any two engines he would build of one power and 
size, if they were intended for different purposes. For 
instance, if for pumping, a light (comparatively) tiy- 
wheel only is necessary, just sullicient to turn the en- 
gine over the dead centres; for driving corn-mills and 
rpinning fine threads, a much heavier one, and for 
rolling mills, a very much heavier one, wherein should 
be accumulated sufficient force, that the engine or the 
rolls may not be retarded when the material is being 
passed through.—TubaL KAIN. 


(11192.}—Chemical.—The nitrate of potash will 
erystallise at a temperature of 490° Fahr. ; the carbo- 
nate at 499:5”; so, by keeping the temperature of the 
liquid between 490° and 499 5°. You will be able to 
crystallise out the whole of the nitrate.— S. TREMAYNE, 
Cantab. 


(11193.J—Pumps of Portable Engine.—Tho 
reason why the pump von't act is because it has no 
back pressnre valve, which is another valve fixed be- 
tween the pump and boiler. Even then the valve will 
sometimes want cleaning out if the water is at all 
muddy. We have gut a small engine drawing water 
from tanks by siphons, and up these siphons it drew a 
piece of indiarubber which passed the pump-valves, 


= 8; this gives the required radius. 


and lodged in the back-pressure valve, so that we had 


to run steam down, because the pnmp valves would not 
act. You see, in this instance, the pump with three 
valves would not act. A boiler pump with two valves is 
not to be trusted at all, if the workmanship is at all 
defective. The valves should be examined and cleaned 
every two or three months. A pump with two valves 
can be generally started with a head of clean water, 
bat not always. Tle difliculty increases as the pump 
becomes smaller. I don't sce the need of two hose pipes, 
except he wants to draw from two separate tanks, 
which is unlikely. One would both cost less and answer 
better.—P. W. H. J. 


(11198.;—Pumps of Portable Engine —Let 
A. C. T.” get a small wood mallet and give the valve - 
box a rap or two, and the valves will again work; they 
have got dry and expanded, which has caused them to 
stick a little. Do not make mountains of mole hills.— 
C. A. N. 


11193. :: Pumps of Portable Engine. — 
From the description given the delivery valve leading 
from the pump to the boiler is leaky, thereby allowing 
hot water to pass back from the boiler to the pump. 
The pamps with three valves really ara only two. The 
third valve is a stop back, and servos to retain the water 
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in the boiler when the relief-cock is opened to prevent 
the feed-pump injecting water into the boiler. It is a 
much bettor plan than a pump without the stop back- 
valve, as the pump is, 80 to say, coustantly at work, 
and any sarplas water that is not required in the boiler 
is allowed to escape by the relief-cock, and return 
throngh the second or small hose back again to the 
feed-water tank. Any pump can have this auxiliary 
stop back valve and relief-cock attached to it and the 
boiler.— TU BAL KAIN. 


111195. -McCarter’s Improvements in Con. 
densation.—This improvement consists principally 
in using oil instead of water for injection; the con- 
densed steam sinks to the bottom of the oil, and is 
forced from a hole at the bottom of the condenser by 
the steam from the cylinder at each stroke.—8. 
TREMAYNE, Cantab. 


111197. —Sharpening Steel Scraper.—Shonuld 
be held vertically over oil stone,” and rubbed to and 
fro, the broad way of the blade. This will cause the 
face to be at right angles with the sides, and slightly 
convex on the face, so that it will be most prominentin 
the centre, and work better than if flat. A little tuition 
and practice in a regular shop will soon instruct 
Excelsior.“ —TUBAL Karn, 


(11197.}—Sharpening Steel Scraper.—First 
file the scraper on the edge straight lengthways with a 
fine flat file; then lay it flat on the bench, and with a 
stout bradawl kopt flat on the scraper rub hard from 
one end to the other on both sides, and then the edges. 
—ELECTRO. 


(11197.)— Sharpening Steel Scraper.— Rab 
the edge of the scraper perfectly square on the oil stone, 
then lay it flat on the bench,and with the scraper 
sharpener, burnish the flat side near the cutting edge, 
but holding the sharpener quite flat; then set it up on its 
end with the cutting edge to the right, and give one 
stroke up, bearing a little towards the edge you wish to 
make cut, turn it over and repeat the process on the 
othèr angle.—M. Q. 


[11198.] —Biroh Wood.—American birch is more 
likely to warp than, I think, any other wood, and it 
will be extremely difficult to bore such small pieces 
withont eplitting. I have used birch every week (more 
or less) for above forty years, the only way jin. pieces 
could be bored with safety is with a sharp drillin the 
lathe.— M. O. 


[11198.] — Birch. — Some of it is straight and easily 
worked; some of it curly and beautifal; it is easily 
worked. To bore it nse a clean cutting carpenter's pin 
bit in the lengths before cutting them up short.— 
ELECTRO. 


11200. Horizontal Engine.—Cylinder I}in. 
diameter by 3in. stroke, diameter of crank-shaft ŝin., 
diameter of piston-rod jin., diameter of fly-wheel 12in. 
to 15in. Use either “gun metal” or cast iron. 
Neither can be melted in a kitchen fire, to be used for 
that purpose. Better make your pattern, and go to a 
founder to have it cast for you. The rim of fly-wheel 
may be of lead.—TtuBaL Kain. 


(11201.]—Lias Insect Beds.—What better work 
ean“ W. F.“ require than the one named by the Rev. 
P. B. Brodie, M. A.? It contains eleven plates and 
one hundred and thirty pages of letter-press, with mach 
information upon the subject. Plate 11 gives a section 
of the Vale of Bristol; Bedminster Down is one 
locality named—there are four beds of inscet limestone 
separated by clays, total thicknoss 1ft. 9in.; these are 
under the lias and 17ft. 9in. from tho surface. This 
quarry is two miles south-east of Bristol. This may 
not be the best for the purpose of study, being one of the 
first which presented itself to my notice; there may be 
many others far better; but a note addressed to the 
Rev. Mr. Brodie, Rowington Vicarage, Warwickshire, I 
donbt not, will receive every attention, having myself 
experienced his kiudness in a liberal supply of speci- 
mens of the insects, with his views upon other matters 
connected with this subject. Perhaps it may be un- 
necessary to enter more fally into Mr. Brodie's work. 
since W. F.” appears acqnainted with it. Should 
that not beso, I will gladly assist him as far as possible. 
W. Patino, Newark. 


[11201.] —Lias Insect Beds.—In reply to “W. F.,“ 
the insect limestone of the lias crops out at various 
parts of a tract of country comprising portions of 
Worcester, Warwickshire, and Gloncostarsnire. It is 
also found in partsof Somerset and Monmouth. Insect 
remains have been found both in the upper and lower 
lias, but tbe true “insect limestone” occurs 
near the base of the lower lias. I believe tho 
finest section to be at Clast Cliff, on the Severn. 
but tho cliff is almost inaccessible. The Garden 
Cliff, at Westbury-on-Severn, and Wainlode Cliff, a few 
miles above Gloucester, also present good sections. 
Thronghout this district, wherever the lower lias 
occurs, it is sure to be accompanied by the insect lime» 
stone more or less fully developed. I shall be happy to 
give W. F.” more detailed and local information if he 
will favour me with his address.—Osa. 


(11218.]—Carat.— The carat used in weighing 
precious stones is four grains, rather lighter than troy 


grains (74 1 carat grains are equal to 72 troy grains). 


When quoted in relation to gold alloy it is not an 
absolute weight, but means the twenty-fourth part of 
any weight. Thus 12 carats signifies that half the 
material is puro gold; i.e., 12 parts oat of 24, the other 
12 boing alloy. The seed referred to is a bean, the 
fruit of an Abyssinian tree called Kuara.”—J. A. 


[11213.]—Carat.—The oxact weight of a}. 
or goldsmith’s carat used for weighing pr: 
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with bullet moulds; a muzzle loader I would suggest 
for economy. One of W. Greener’s, of Birmingham, 
sporting Snider carbines, with loops to sling; flash 
sights up to 500 yards, a prettier tool I never handled; 
at 100 yards you ought to be able to put your shots 
where you please. Being a military man he will know 
how to get ammunition economically. The last item, a 
good belt to carry a revolver that throws a largish ball, 
and a couteau de chasse, or hunting-knife in case; 
this latter could be best got at home in the shape of a 
heavy butcher's knife, auch as is used for splitting up a 
sheep. The country abounds in large game, especially 
deer, so a large knife is necessary to do the cutting up. 
A bottle of quinine and a few other medicines would 
be useful. With these few hints, and Tennant in his 
hands, he need not fear to embark. Bachelors gene- 
rally reside in boarding houses, like a colony, but each 
having his private room; and dine, &c., at tablo 
d’hote. Plenty of good male society at Colombo; fe- 
male society scarce, and very select, principally mar- 
ried.—Joz. 

111227. - Duck weed. There are four species of 
duokweed in England; the flowers are monoœcious— that 
is, male and female flowers on the same plant, and in 
this case they are inclosed in a spatha or kind of en- 
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111219. —Silicate of Soda or Soluble Glass. 
—There is something wrong in your method of prepa- 
ration. It ought not to dissolve in cold water. Zee 
answer to query 11244; prepare a fresh quantity from 
those directions. Substitute calcined bones, or a mix - 
ture of clay and whiting for the chalk, and report pro- 
Kress. — WILLIAM H. Hey. 


111220. — Wheel Tires. Un Jeune Forgeron” 
gives 14 threads to the inch for the jin. and jin. gas- 
pipes, which is wrong. It is 18°75 = 65 threads in 4in. 
I trast “Un Jeane Forgeron“ is not one of those 
gentlemen that think anything is near enough. Bat 
remember, if a job is worth doing, do it well. Does 
E. Fardon wish to cat them in a lathe? If so, he must 
use compound wheels. Say A into B, and D into C. 
Here we have A and D drivers. It will not matter 
whether A is geared into B or C; place them to suit 
yourself. For a lathe with leading-screw of two threads 
the wheels are drivers (20 and 80), driven 100 and 110. 
For a lathe with 4 threads to the leading-screw, drivers 
20 and 80, driven 50 and 110. The way to prove if 
given wheels will cut a given thread is 4 x 4 = 16, the 
number of threads in the leading-screw. 18°75, the 
number of threads to cnt. 


and pearls is four grains. 2. The weight which ex- 
presses the fineness of gold. The whole mass of gold 
is divided into 24 equal parts, and as many 24th parts as 
it contains of pure metal is called gold of so many 
carats. Thus gold of 18 parts of pure metal is called 
gold of 18 carats. Carat from the Greek, a little horn 
or pod, and the berry of a pod. From the Greeks it is 
thonght the Arabians borrowed their karat, a weight 
used in Mecca equal to the twenty-fourth of a denarius 
or dernier. The carat in Great Britain is divided into 
4 grains, among the Germans into 12 parts, and among 
the French into 82 parts.—HEAMES. 


(11218.J—Carat.—Originally it was the name given 
to the seeds of the Abyssinian coral flower, and likewise 
to the carob-tree seeds. Goldsmiths and assayers 
divide the troy pound, ounce, or any otber weight, into 
24 parts, and call each a carat, as means of stating the 
proportions of pure gold contained in any alloy of gold 
with other metals.—GIid-Laurs. 

(11215.) —Divi-Divi.—The amount of divi-divi im- 
pa into England for 1869 was 22,0063 tons; in 

870, 29,1983; and in 1871, first half-year, 15,108.—S. 
TREMAYNE, Cantab. 


(11216.] — Garden Gate.—The accompanying 18°75 
drawing is of a lattice work gate or door of timber. It 4 veloping bract. The flowers are rarely to be met with, 
looks exceedingly well executed in oak and varnished, but when found it will be in June or July.—Cur gun. 
and especially if kept as massive as possible. If made of 5500 , [11227.]—Duokweed.—The flowers are very rarely 
7... TREE RTD 20 and 80 drivers. seen, but they spread rapidly by new fronds, budding 
= out from their margins. I watched some duckweed last 
1100 summer, hoping to see them, but failed. Bat I am 
80 going to watch sorae this year, and I hope I shall be 
— able to see them, and then will let you know.—Gic- 
4) 88000 Lamps. 
4) 22000 [11229.] — Ammoniac Ohloride.—NH,Cl, am- 
— monium chloride, may be made for laboratory pur poses 
50) 5500 by neutralising pure hydrochloric acid with pare am- 
monia, or by passing a stream of the gas ngh a 
110 solution of the pure acid until saturated, and then 


evaporativg and crystallising the salt. NHs + HCl = 
NHCl. This salt, for analytical use, should volatilise 
completely when ignited on platinum foil. The solu- 
tion onght to be neutral to test paper, andi it should 
give no precipitate or coloration on the addition of 
(NHi:S.—Herues. 

(11285.)—Eels in Paste.—(l.) Flour-and-water 
paste needs only to be made thin and damp, and 
allowed to get sour, when it will produce paste eels. 
Bookbinders’ paste is the best. It should be 
exposed to the air, but not allowed to get dry. 
A drop or two of vinegar may now and then be 
soared: on it with advantage, or vinegar aud water, 
to prevent its becoming dry. (2.) Braise black pepper, 
pat some in a galley-pot or tea-cup about 1 8 
in depth, pour on it rain or river water to cover it 
about an inch deep. Stir i: well together, and let it 
stand for two or three days in the open air, when a 
thin skin will be found upon the top, which reflects the 
prismatic colours. Put a minate portion of this skin 
under the microscope, and it will be found to hold ani- 
malcula by millions. These living organisms will in- 
crease in numbers and in size until the whole of the 
fluid will seem an animated mass. Aboat half a dozen 
different and fantastically-shaped creatures may be 
distinguished, comprising tape-worms, thread-worms, 
cork-screws, globules, &c. (B.) Cut a wisp ef new-mado 
hay into small’ pieces, and soak it ia rain or river 
water. After a few days a whitish scum will be visible 
on the surface, which will be found on examination to 
contain myriads of living creatures of a vast variety of 
shapes and forms and kinds. Here will be found some 
of our acquaintance seen in the pepper water; but the 
majority of these take an oval form, and are in con- 
tinnal motion, darting about with amazing velocity, 
i and performing all sorts of strange gyrations. 
(4.) Vinegar left uncovered for a few days in warm 
weather will generate eels, which may sometimes be 
visible to the naked eye. (5.) The water that drains 
from dung-hills is so thronged with animalcula as to 
seem all alive; it must be dilated with water before 
they can be distinguished. (6.) An infusion of any 
herb, grain, fruit, or flower in common water will, after 
a few days, contain animalcala peculiar to the herb, 
&., used. (7.) In the spring of the year almost every 
river, pond, ditch, or paddle will afford subjects for 
microscopic investigation.—H. G. W.: 


(11221.)}—Fowling Punt.—Living many years 
ago close to the Thames at a part where the water was 
in some places very shallow, I found it necessary to 
procare a boat for my fishing excursions drawing little 
water, and which should be stiff and light. I had seen 
a description of a fowling pant which I thought would 
answer the pu in Col. Hawker’s work, so set to 
work and built one, which I will describe as well as 
my memory serves me. She was about 15ft. long by 
2ft. Gin. wide, pointed at both ends, with a flat floor 
rising about an inch at each end. The bottom was 
made of three deal planks Zin. thick, dowelled together 
at the edges with iron pins; the sides were each of one 
plank, also deal, llin. vide. in the middle and 10in. at 
each end. Across the bottom inside were floor timbers 
of elm, lin. square and 1ft. apart. The stem and stern 

osts were also of stout elm, each about 18in. high. 

he sides, which were upright, except jast at the ends, 
were then fitted and nailed on, after which they were 
strengthened by elm knees which also formed ribs. 
About 18in. were covered in at each end, forming air- 
tight compartments; there were three thwarts, one 
forward for the mast, one midships for rowing, and one 
aft; the two first were firmly fixed by elm knees, the 
last was movable. She was fitted with a sprit mainsail, 
small staysail and rudder. In putting the planks 
together a galt of old blanket, soaked in a mixtare of 
tar, pitch, and indiarubber solution, was placed in 
every joint, another similar strip being laid over it, 
which again was covered by a strip of tin, ljin. wide, 
fastened by two rows of tin tacks. The same plan was 
adopted where the sides were nailed to the bottom, the 
tin being 2jin. wide, half on the bottom, half up the 
side. This plan was so effectual that there was not the 
least leakage, the tin did not rot away as might be 
sapposed, but lasted several years. The floor was 
covered with thin boards, and the whole well painted 
inside and ont. This boat was very stiff and handy, 
would yo anywhere, but was not fast. If I were to 
build another I should alter the shape aft, as a pointed 
stern is a mistake in a flat bottomed-craft. When 
forcing her along under sail in a strong wind I have 
been nearly swamped by the water curling over the 
stern. The boat I should now recommend would be 
one built in the above manner, about 15ft. long, Aft. to 
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red deal or pitch pine, &c., a good colour to paint is 
Indian red. I recommend imitation nail heads of wood 
in preference to iron, on account of rust. By means 
f a movable sheet of zinc the gate may be made either 
an open-work or a close one.—JANNIFRED. 


[11218.] —§mee’s Battery.—Platinised copper 
will act ina Smee's arrangement, bat is not so effective 
as platinised silver. In eleotro- plating works where 
batteries are used (Wilde’s Magneto is now being 
largely adopted) the negative element is generally 
copper, not platinised; in fact a Wollaston” with 
“ Smeo ” arrangement. This battery has many defects, 
however. I presume T. H. Somerville only wants a 
smal) affair, and I should advise him to use either the 
usual Smee, or Daniell’s. Relative to platinising: In 
outer cel] your platinum solution; in porous cell water 
about 14 parts; sulphuric acid 1 part; into porous cell 
immerse rod of amalgamated zinc; into outer vessel, 
and bent round porous cell, your silver or copper to be 
platinised. Connect the two metals by a wire, and in 
a short time a good black deposit will be formed, and 
the job is done. Platinised iron would be attacked. 
Iron is a nuisance in batteries. I don't except even 
the Maynooth.—J. A. 


(11219) .—Silicate of Soda or Soluble Glass.— 
You have taken too much ailicate. The white chalk, in 
fine powder, is laid upon a hard substance. Work chalk 
and silicate with a table-knife into a very stiff paste, it 
will set quick; but if anything is cemented with it, the 
joint shonid be tied with a string, as it takes a few days 
to harden. Exposed to air, it will harden in a few 
hours. Clean your knife with hot water directly after- 
wards.—THE WELSH SHEPHERD. 


2ft. 6in. wide, pointed at the stem, but with a stern 
turned up like a punt, and about 2ft. wide, to be fitted 
with two fixed and one shifting thwarts; the latter is 
very convenient,as it leaves the whole after part of the 
boat unincumbered. There should be swivel tholes, and 
if any sail be fitted it should be a small working lag. 
No rudder is necessary, but an extra socket may be 
fitted on each quarter to ship the tholes in and steer 
with a paddle. I omitted to state that the sides may 
be built with two or three strakes, as in ordinary boat 
bailding instead of using a single plank. In the former 
case of course they must be riveted together with the 
usual copper nails and roves.—A BARRISTER. 


(11224.)—Books on Ceylon.—"' Damon” should 
apply to Mudie, Librarian, New Oxford-street, London, 
for Sir James Emerson Tennant’s account of the 
island, 2 Vols., &vo., 50s.; also his Natural History, 
illastrated, 1 Vol. 8vo., 12s. 6d. Sir James was for 
some years governor, and a more vigilant observer or 
pleasant writer is seldom met with; his work is the 
universally accepted authority now. I feel prond to be 
able to tender a little volunteer but reliable informa- 
tion derived from some personal friends who have been 
out in Ceylon, coffee planting, for some ten years. 
Avoid spirits as poison. Clothing should be of the 
very best light Scotch tweed. Presuming his military 
friend is a knight of the trigger, his battery should 
consist of a strong plain No. 12 double-barrel gan, 


(11285.)—Eels in Paste.—To get them, make 
white paste, not thick, and let it be until it turns sour; 
but it does not always succeed. If once got they can be 
kept for years by occasionally making fresh and adding 
a p or two of the old. I have had them about nine 
years, originally from a single drop on a slide, from 
which I have bred quarts. Í mostly keep about half a 
pint in a gallipot, with a tin cover with holes to admit 
air, which keeps the paste clean and white for obser- 
vation. If “ Microscope” will advertise his address, 
I will send him some. To get animalcula, put any 
vegetable or animal matter in water exposed to the air 
for a few days, and you will have plenty; the warmer 
the weather the better. Hay will produce them as soon 
as anything: many large enough to be seen by the naked 
eye as minute specks.—C. BENTLEY. : 


[11236.] —Coins.—Florins, shillings, sixpences, and 
threepences are the only silver coins now strack for 
general currency. The last issue of crowns was in the 
year 1851, and no halfcrowns have been issued since 
1851. No groats (or foarpenny pieces) have been coined 
since 1856.—Henry W. HEenrrey, F. H. S., M.N.S., &0. 


111239.) — Photography. — This question is so 
vagae that my answer must be necessarily of the same 
nature. 1. Before entering the photographic profession, 
it is absolately necessary that he should be able to pro- 
duce really successfal results, both in landscape and 
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portrait photography. 2. The apparatus shonld be of [11252.]—Illuminated Sign.—The cloth should 
the best modern construction. 8. The lenses should be be white holland, and the parts that are to appear 
by one of the beet English opticians. 4. The studio for white left without eolour, and if your varnish is good 
5 iture should be 10 se Jta known as 1 reoi the white will not change.—M. O. 
. © chemicals sho of absolute purity, and suc 983 1. = 
can be obtained from any respectable photographic „ eres ae ee ond eas are 
chemist. 6. The work sent out should be the best that : eet, as 
can possibly be obtained under the then existing cir- (11256.)—Holly Walking-Sticks.—I expect 
cumstances, as a really good photograph is a lasting W. Hughes cut his sticks in summer, while the sap 
honour, and an indifferent or bad one a Jasting dis- was high, if so they are sure to split at the knots. 
grace to the producer. 7. If really good pictures are They should be cat in winter, and in trimming off the 
sent out, always have a good price, and never undersell side-shoots be careful to leave half an inch on the 
i stick ; tie them together in a bundle and put them away 


a E tie: a p or a few months, then pare the knots 
[11239.]—Photography.—I would advise Cas to fancy.“ Scrape off the rind. Sand-paper and 


wallon-ab-Davies" to get one of F. Coxe's (of Ludgate- : ‘ 
: varnish them, and they will look well, and be nearly as 
bill, London) books called Compendium of Photo- tough as leather.—R. LANGDON. 7 


graphy,” which will give him every information he re- 
quires. At the end of the book is a catalogue, with (11258.]—Rollers of Wringing Machines.— 
“T. W. R.” must use well seasoned sycamore far his 


prices, attached to every article required in the trade. 
The price of the book is 6d., and is well worth notice. rollers, and turn a recess in each end to hold a wrought- 
iron hoop, which sbould be shrank in so as to grip the 


—A. O. 
2 1— Deaf and Blind.— About t wood tightly. I have a wringing machine which I 
1 iy 5 treated in this way some time ago, and have not been 


ago I saw in the Institution for the Deaf and Damb, at Sie : 
Manchester, a girl who was also blind, with whom the annoyed by the rollers splitting since, although before 
master conversed with ease by touching her fingers and PaE a 1 hoops this was a common occurrence. 


elbows. I should think this gentleman (or if he has 

left, his successor) would gladly advise “X. X.“ as to [11260.}—Cutlers’ Wheels. — These havela tire of 
the best mode of teaching the alphabet to one similarly leather, which is thinly coated with glae and rubbed 
in emery powder bofore the glue has set. The emery, 


afflicted.—R. 8. 
(11248,.]—Deaf and Blind.— There are many in- A course, adheres, and forms the grinding surface.— 
A XCELSIOR. 


stitutions where such afflicted persons are received and 
tanght—the blind by reading raised letters and signs (11263.) -Gas Tank.—"'A C. 8.” has not stated 
the proportions of his tank, or the number of burners 


on stout paper. No doubt, by advertisement, the in- 
formation of the whereabonts of these establishments or lights supplied from the said tank. The tank 
requires a cock at the bottom to allow the escape of 


can be obtained. —Tusat KAIN. 
(11248.]—Deaf and Blind.—The use of the Morse atmospheric air when charging. Make your connec- 
tions at the top of your tank for your burners. You 


telegraph alphabet would be a ready means of com- : 

pianloation 155 means of touch on The hand or arm. will want, S cock there eo that you can regulate: Jom 

After some practice the commanication would become pressure. A few inches from your cock screw a short 

rapid by tbe use of abbreviations and contractions. piece of jin. or tin pipe into your main or supply pipe; 

See single needle dial in No. 361.—WATERMAN. fasten on the other end of the pipe a small piece of 
flexible tube, and on the other end of your tute place 


(11244.]—Silicate ofSoda.—Preparation : Soluble a small pressure gauge (procure a piece of glass tabe 
glass may be obtained by dissolving pure silica in a about a foot long, make it hot in the centre over a 
boiling solution of caustic potassa or soda; but this flame and bend it in the shape ofa U; then half fill 

rocess is both costly and inconvenient to practise on a with water and you have a gauge). Not knowing the 

arge scale. If sand and carbonate of potarsa or soda illuminating power of your gas cannot tell you what 
are heated together, the carbonic acid is never entirely pressure to give: that you vill soon find out by your 
driven off, excepting when the sand is in excess; but lights, say abont 15 tenths (gas is measured by tenths of 
the whole may be expelled by the addition of powdered an inch). Open your cock and let your water rise ljin.= 
charcoal, in such propertion that the carbonic acid 15 tenths if that will do. As your gas is consumed you 
which is not decomposed, may mix with a sufficient will have to open your cock to keep the pressure up to 
quantity of carbon to convert it into carbonic oxide. In 15 tenths. Gas companies have to keep men day and 
this way the silica first forms a silicate in the propor- night to look after the valves so as to regalate the pres- 
tions contained in common glass, and drives off the sure. If that preseure will do, and your tank is charged 
appropriate equivalent of carbonic acid; then, at a 80lb. on the square inch, 27in. of water indicate a 


foreign substances either separate or effloresce. It is 
then easy to remove them. The mass is frequently 
sprinkled with water and stirred. After three or four 
hours the liquor is removed ; it then contains a part of 
all the saline impurities, and a trace of silica; the 
process is to be again repeated. Soluble glass thus 
treated readily dissolves in boiling water, and leaves 
nothing to be desired. To preserve it in the 
liquid no particular care is necessary; even after 
a long space of time it undergoes no perceptible 
change, if the solution has been properly prepared. It 
is well to keep the mixture from contact with the 
atmosphere. Silicate of soda forms a viscid solation, 
which when concentrated becomes turbid and opales- 
cent; it bas an alkaline taste and reaction. When it 
has a density of 1:26, it contains nearly 28 per cont. of 
glass; if the concentration is carried beyond this it 
becomes so viscid that it may be drawn ont in threads 
like molten glass. When the solntion is applied to 
bodies it dries rapidly at common temperatures, and 
forms a coat like avarnish. Soluble glass when dried 
does not undergo any perceptible change when ex- 
posed to the air, nor does it attract from it either 
moisture or carbonic acid; neither has the carbonic 
acid of the atmosphere agy effect upon the concen- 
trated solution; -but when a current of carbonic acid 
is passed through the solution, the glass is decomposed, 
and hydrate of silica deposited. Soluble glass dis- 
selves readily in boiling water, bat in cold water so 
slowly as to lead to the belief that it does not dissolve 
itat all. It is, however, never entirely insoluble ex- 
cept when it contains a much larger proportion of 
silica, or when it is mixed with other bodies, snch as 
the earth's metallic oxides, &c., with which double or 
triple salts are formed, as in the case with tha common 
glasses. Soluble glass, after being exposed to the air, 
and afterwards to the action of hent, swells and cracks 
at first, and melts with difficulty; it then loses abont 12 
per cent. of its weight. Alcohol precipitates it un- 
altered from its solution in water. When the solution 
is concentrated but little alcobol is required to precipi- 
tate it. Pure solnble glass may be easily obtained 
from an impure solution by the use of alcohol. Tho 
alcoho) being added the gelatinous precipitate is per- 
mitted to settle: the supernatant liquor is decanted, 
the precipitate collected, rapidly stirred after the 
addition of a little cold water and subjccted to pres- 
sure. The acids act upon and decomp se the solntion 
of glass; they also act upon it whon solid, separating 
the silica in the form of powder.—WILLIAM H. Hey. 
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11245. —Felspar.— This mineral is obtained in 
Cornwall, Devoushire, Scotland, France, Norway, and 
other localities—in primitive rocks, and of various 
colours, fusible by itself. Bendant’:—Ned com- 
mon F., Silica, 65:03 ; alumina, 17°96; potassa, 16°21 ; 
Jime, 0°85; per oxide of iron, 0'47. Cha pman's Min- 


high heat, the rest of the carbonate of potassa or soda 
is decomposed by the carbon, the carbonic oxide 
escapes, and the alkali, thus freed, either sublimes or 
combines with the glass already formed. The sand 
(free from any trace of lime or alamina) and alkali are 
taken, ten parts of the latter to fifteen of sand and 
four parts of charcoal; no less quantity of charcoal 
will suffice. If the alkali is not very pure, another pro- 
portion of charcoal may be used with advantage ; this 
accelerates the fusion, and separates all carbonic acid, 
which would otherwise remain,and havea very injurious 
effect upon the glass. In other respects the same pre- 
cautions are to be observed as in the manufacture of 
common glass. The materials must be first well mixed, 
then fritted, and finally melted in a glass pot, until the 
mass becomes liquid and homogeneous. 
matter is taken ont of the pot with an iron ladle, and 
the pot is then filled with fresh “ frit.” Thirty pounds 
of alkali, forty-Sve pounds of sand, and twelve pounds 
of charcoal is the average charge. The crude glass, 
thus obtained, is usually fall of air bubbles; it is as 
hard as common glass, of a blackish-gray colour, and 
transparent at the edges; sometimes it has a colour 
approaching to whiteness, and at others it is yellowish 


ing” :—Silica, 642; alamina, 18.4; potash, 16°95; roda 
R trace. Form, KOS)0;A41,0:38,0;, or KOSSIO, 8 
(AlO3SiO). Specific gravity, 2304 to 2.581, H6.— 
W. P. W. 


111247.] —Jacketed Cylinder Engine.—If the 
present steam pipe is now only sufficient to supply the 
engine properly, pat a new and separate steam pipe 
and cock of at least 2in. bore, with a condensed water 
trap (self-acting) to take off the accumulated water 
from the jacketed surface.—TUbaL KAIN. 


(11219.;—Concrete Walls and Buildings.— 
The information your correspondent seeks would ne- 
ceszitate probably more space than could be afforded in 
the querista’ colamn, but briefly I would state that after 


The molted | three years’ impartial trial, not only in erecting build- 


ings with, and in other ways using concrete, Portland 
cement, bnt by occupying a house constructed with it, I 


ain satisfied tbat it is for very many purposes, but not for 


all, far superior to most other building materials, and 
that as a rule it is loss costly than brick work construc- 
tion. But it is evident the cost must depend entirely 
on the facility for obtaining the necessary materials. 
The best for the purpose besides Portland cement are 


or reddish; these are indications that the quantity of broken Portland, Bath, or almost any stone chippings— 


charcoal has been insufficient. If it is exposed to the 
air for several weeks, it undergoes some slight changes, 
which rather improve it than otherwise. To prepare 
it for solution it is reduced toa coarse powder. One 
part of glass requires four or five of water for its solu- 
tion. The water is first heated to ebullition in an open 
boiler, the powdered silicate is then added to it by 
degrees, and must be continually stirred to prevent it 
falling to the bottom. The ebullition must be con- 
tinued for three and a half to four hours, until no more 
glass is dissolved; the liqnor will then have acquired 
the proper degree of concentration. If the ebullition 
is checked before, carbonic acid will be absorbed from 
the air, so will too great a quantity of water, for during 
iong evaporation, which is then necessary, the 
carbonic asid of the water will readily combine with 
the alkali, and the silica will be precipitated. If the 
liquor thickens too much before the glass is dissolved, 
boiling water must be added. When the solution has 
the consistency of syrup, and a density of 1:24 or 1°25, 
it is sufficiently concentrated and fit for use. It is then 
set aside to cool; and also to allow the insoluble per- 
tions to settle; while cooling a skin forms upon its 
surface, which, after a time disappears of itself, or 
may re-dissolved by depressing it in the liquor. 
Wheff the crude glass is of a proper composition, it 
contains bút few saline impurities, and no sulphuret, it 
may be treated as above, but if any considerable 
amount of impurities exist, it must be treated as 
follows :—The powdered glass is exposed to the action 
of the air for three or four weeks, during which it must 
be frequently stirred, and if it rans into lumps, as it 

in moist weather, they must be broken up. The 
glass, as stated before, attracts moistcre, aud the 


| 


crushed tlints, slag, river ballast, or old bricks and tiles, 
any of which should be sufficiently small to pass through 
a lkim. mesh screen, and also have a due proportion of 
sand or tinely broken material mixed therewith. Al- 
though the process of construction is simple, yet great 
care and discrimination is necessary. The propor pro- 
portion of cement should be not less than one part ont 
of eight by measure; the cement should be the best 
quality, finely ground, and weigh not less than 112lb. 
per bushel. Walls constructed thus, I estimate to be 
three or four times the strength of brick walls of the 
same thickness; and from experience I am able to say 
that 9in. walls are virtually impregnable against damp 
and drifting rains. If your correspondent contemplates 
building with concrete, if only a cottage, he should 
visit buildings that may be in the course of erection 
with that material, and by so doing he would gain much | 
more practical information than can be given here, 
and it would pay him to do so, even had he a hundred 
miles to travel for that purpose. I am just now com- 
pleting a building of three floors, almost entirely (roof 
excepted) constructed with conerete, and which has 
been tested for strength, the result far excecding the 


moat sanguine anticipation.— F. P. 


111250.) — Mr. Stanistreet’s Astronomical 
Clock. —A reply to this query appears among the 
letters in this number.—Eb. 


(11251.}—Iron Stains in Oak.—Spirits of salts 
will removeiron stains in oak.—T. B. B. 


(11251.]—Iron Stains in Oak.—Oxalic acid will 
remove iron stuins from oak or any other wood.— 
M. O. 


ponnd pressure 27 x 30 = 810 x 10 = 8100 — 15 = 5476, 
or you have compressed 546'6 cabic feet of gas into the 
space of one at 15 tenths pressare.—C. A. M. 


7 (11265. —Drawing a Boundary Line.—Field- 
ook :— 


80 198 
260 60 
24 248 
210 80 
20 220 
0 
Total base 1166 
260 x 60 — 2 = 7300 
240 x 30 — 2 = 8600 
11400 
198 x 80 — 2 = 2970 
248 x 21 — 2 = 2076 
220 x 20 — 2 = 2900 
8116 


1106 75275 


9 
bus 


P 


Answer : 
2 


—ToETAMU, Horsham. 


(112965.) —Lifting Water.—"' Ignoramus“ has not 
stated where he wishes to pamp the water from, 
neither if it is nominal or actual horse- power. An in- 
dicated horse- power performs 33,000 units of work in a 
minute; a unit of work is the force required to move 
llb. throngh a space of ltt. in any direction in u 
minute, 33,000 — 7ft. = 4714°286 units of work per 
minute — 1,0000z., or 63°51b. = cabic feet, or by 101b. 
equal gallons. Should think a lift pàmp would answer 
*I. 's“ wants.—C. A. M. 


111266. —Lifting Water.—I take it in the first 
place that the power of your engine is the nominal 
horse-power. This is usually allowed to be the power 
capable of lifting 33, 000lb. 1ft. high per minute 
4.7 14lb. 7ft. Ligh per minute; and as the gallon = 
10lb., 471gals. may be lifted 7ft. high per minute by 
your engine.—LXcELSIOoR. ' 


[11266 )—Lifting Water.—1 horse-power raises 
39. 000lb. 1ft. in ene minute, and oue cabic foot of 
water weighs 62'5lb. Number of pounds of water = 


a = 528 cubic feet.—P. W. H. J. 


[11271.I— Naval Architecture. — There is no 
connection between the water line and the water way 
of a ship. The water lines are the parallel lines formed 
slong a ship's hall by the tops and bottoms of the 
plates, or the sheets of copper; and the water way is 
the speed of the ship ia knots per hour. A ship is said 
to be water-borne when her double bottom is fall of 
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water. 2. The tonnage of aship cannot be determined 
from the metacentre evolute. but the centre of effort 
can; also, the variation of the compass, if the evolute 
is made ef copper instead of iron, as it generally is. 
3. I think dead water must be a misprint for head 
water.” If this is so, the head water is never retained 
in the ship, but is allowed to pass freely overboard. 
4. The scrow race is only formed when a ship is going 
out of a narrow harbour or a dock. It is concrete for 
twin screws, one screw annihilating the screw race of 
the other. It is abstract for a single screw and for 
Colman’s jet propeller. 5. Marine glue is but spuringly 
used, principally for fastening the engines and boilers 
in their places in the ship. 6. The longitudinal bulk- 
head is always in a line with the double bottom, and 
is screwed to it. The transverse bulkhead is never 
abaft the double bottom, and is seldom fastened to the 
bilge pieces. 7. The run of a ship is connected with 
the wing passages by water-tight doors. 8. The deck- 
stringers went ont when iron ships were introdyged ; 
there are few books on naval architecture that make 
any mention of them,—S. TREMAYNE, Cantab. 


(11278.]—Cement for Water.—"' Goethe” should 
paint (red) the edges and bottom where they go to- 
gether, and pack with red and white lead (mixed). 
Let the cistern remain three or four days before letting 
the water in, and that will make a perfect cure. I 
have fixed many the same way, and always found 
them to answer.— BLackina. 


(11278.]—Cement for Water.—"' Goethe” should 
pour melted brimstone in the joints. Proved.—W. G. 


(11276. —Extracting Glass Stopper.—I once 
got one out by attaching the end of a stick of sealing- 
wax to the broken stump, and when it was quite cold, 
warming the neck of bottle by friction with a piece of 
string taken a round turn” and see-sawed. Other 
tight stoppers, not broken, but cemented in by the stuff 
that was in the bottle, I have got out by putting a drop 
of rangoon or paraffin oil to the neck, and warming it 
over a small taper or wax-vesta till you seo the oil ran 
in. I have drawn wine-corks by sticking another cork 
on with wax as above described. A stopper of a 
varnish bottle, but not a gum bottle, will be released 
directly by warming the neck. If the broken stopper 
is very tight in, it must be drilled out. A fiddle-drill 
with oil of turpentine and elbow-grease will do it. 
When you have a hole once through, you may chip or 
file most of the stopper away, or, perhaps, hook it out 
with a bent wire.—J. K. P. 


I11278.] — Extracting Glass-Stopper.—Let 
u A. H.“ try if immersing the neck of the bottle in mo- 
derately hot water will cause sufficient expansion to 
allow the stopper to fall ont.—W. H. W. T. 


(11276. —Extracting Glass Stopper.—Stand 
the bottle upside down in a little sweet oil for a few 
days, then immerse it for about half a minute in 
ores hot water, and give ita few taps.—J. KIx d 

RRIS. 


(11276.] — Extracting Glass Stopper. — If 
„A. H.“ puts the neck of the bottle in hot water the 
ide will expand and the stopper will fall out.— W. 

RIGHT, 


(11278.]—Steam.—The flow of steam through a 
long pipe is given by Professor Rankine in his essay on 
the Flow of Gases,“ as follows :— 


F Ë Y IX 7 
{ P-4q 
where d = diameter of pipe. 
and / = length of pipe (both in square feet). 
q = hydraulic gradient. 
p = pressure in pounds per foot. 
c = quantity in pints per minute. 
„Vulcan“ will be able to apply this formula to any 
numerical example.—C. W. HENwoop. 


(11279. —~Fire-Damp.—I would inform “ Vulcan” 
that I have often observed the drops he mentions in 
both copper and tin mines, but never in lead mines. 
Now, as sulphuretted hydrogen never occurs in copper 
or tin mines, I am under the impression that they 
are only condensed fire-damp.—C. W. HENwoop. 


[11284.]—Holtz’s Induction Machine.—I have 
not sufticiest acquaintance with this apparatus to give 
the information asked of me, bat if the querist resides 
in London, I may tell him that I saw one of these 
machines the other day in the window of Mr. Cox, the 
scientific instrument dealer, Ludgate-hill. Looking at 
this might furnish the required information; the discs 
are of window-giass.—SIGMa. 


111285. — Chemist's Certificate. —" Phenix ” 
does not give sufficient information of his position be- 
fore tho coming into force of the Act of 1868, to enable 
me to give him all particulars which he desires. I 
should advise him to get the calendar of the Pharma- 
ceutical Society, or write to the secretary of that 
society (17, Bloomsbury-square, London), and he will 
then have every information on the subject.—Sipcor. 


(11285.]—Chemist’s Certificate. — “Phenix” 
will be required to pass an examination at the Pharma- 
ceutical Society, Bloomsbury-aquare. Write there to 
E. Bremridge, Esq., sec., who would, no doubt, return 
necessary inforination.—J. Kino HARRIS. 


(11287.)—Annuals.—It is not easy to make a long 
list of annuals remaining in bloom “ at least three or 
four months ;’’ but it is very easy, by successional 
sowing, to have any annual in bloom all summer 
and autumn. presnme Aster“ understands 
this, but means that he has not time to devote 
to their successfal cultivation in this manner. If 
so, here is a list of long-blooming aunuals, each of 


x "7854. 
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stocks to begin with; Phlox Drummondi, Zicuia,: HENwoop. 


Calliopsis (or Coreopsis), Helichrysum (everlasting), | 


Ageratum, and Linum—all of which may be treated as 
“half-hardy.” Candytaft is an annual which remains 
in bloom for a considerable time; but the list above 
given will furnish a garden very fairly, especially if the 
lowers are cut freely and all the seed pods removed 
as soon as the bloom decays. ‘‘ Aster” should bay 
these in mixed” packets. A slight hot-bed and plenty 
of air at all favourable times when the seeds are up 
will enable him to plant out in May if he starts now.— 
SAUL RYMEA. 


(11287.]—Annuals.—The rocket, the sweet William, 
the wallflower, columbine, larkspur, double daisy, 


white and pink, and lupins.—W. BRIGAT. 


(11292.]—Linseed.—Linseed is only used in medi- 
cine for poultices. Boiled in water, it makes a nourish- 
ing drink; by many esteemed a specific for consump- 
tion.—J. Kinu HARRIS: 


(11294.]—-Dividing Metal Disc.—To “ Disc."— 
Your disc of 12in. diameter is to be cut into four equal 
parts, hence the middle piece (which will be a circle) 
will be one-fourth the area of the whole, and the out- 
side diameters of the intermediate rings will be those 
circles of balf and three-quarters the area of the whole. 
Now, as circular areas are as the squares of their 
diameters, we need only consider the diameters whioh 
conversely are in proportion to the square roots of the 
areas; and as the whole area is 123, therefore the dia- 
meter of the middle piece will be the square root of 


2 = 4/86 or 6, and of the two intermediate rings, the 


square roots of half and three-quarters of 144 respec- 
tively, or /72 = 8'485 and ./108 = 10°392.—J. K. P. 


(11291.])—Diviading Metal Disc.—As the disc is 
homogeneous, the weights of the parts into which it is 
to be divided will be as their areas :— 

Let D = diameter of whole disc = 12in. 
„ d = diameter of inner disc. 
» dı = onter diameter of smaliest ring. 
„ da = outer diameter of second ring. 
» da = outer diameter of largest ring. 


First, as regards the central disc. Its area is to be 
ł of the area of the whole disc, and as the areas of 
circles are as the squares of their diameters, the dia- 
meter of the small disc must be half the diameter of 
the larger one—viz., 6in. :— 

. d = in., (1) 

The thickness of the smallest ring will be, of course, 
= 1 (di — d), and its area = (d;2 — da) 7 This area 


(by the conditions of the problem) is equal to 4 of the 
area of the whole disc, and therefore to find dı we have 
the equation— 


din — dz) = 4. DZ; 
(dy * } 7 


whence d1? = . 


Substituting the known values of D and d, we get— 


dhì = 144 + 144 72. 


. di = VTA = 8:4853. (2) 
Similarly, we have for the second ring— 


a) m D? = da 144 : 288 10 
„da = Vios = 10:3923. (3) 


Treating the onter ring in the same manner, we get— 
D2 + 4 d22 144 + 482 144 
a oa mn as — & 0 


And d3 = 12 = D: which evidently is as it ought to be. 
—V. B. 
[11294.— Dividing Metal Disc.—General solu- 
tion, applicable to any number of rings and discs :— 
Let r = radius of metal plate. 
a, ö, c, d, &e. = radii of concentric rings. 
t = thickness of plate. 
p = density. 
Then, by the binomial theorem, wo have— 
( TTS Kc.) = 7 >, 
In the example given, take? = lin., and p = 400lb. 
per cubic foot. Then we und 


d3? = 


a = 8:79 inches. 

5 = 278 „ 

c= 2˙50 „ 

1 * 12 F 
—C. W. HEnwoop. 


[11298.)—Four-inch Centre Lathe.—The use 
of a hole ap the mandril will be found if you 
are making (say) æ let of small screws, which 
may be cut off successively from the end of a 
rod of metal which is held in some grip chuck, and 
gradually drawn forward, the tail end passing up the 
hole in the mandril, and not only being out of the 
way, but effecting a saving of material. My mandril 
is drilled right through for another purpose—viz., 
centreing werk that is held in the grip chuck, while 
the drill is passed through the mandril from the rear 
end as described in answer to query 10299, p. 441, 
Vol. XIV.—J. K. P. 


(11801. —Limits of Resistance in Telegraph 
Wire.—The result of the researches of Professor 
Damerel Stokes in this direction was, that the namber 
of B.A. units in 1 mile of 19 wire gauge copper wire 
1,216,750. In-one mile of 24 wire gauge, which is the 


[11801.]}—Limits of Resistance of Telegraph 
Wires.—Clarke gives the resistance of the iron wires as 
78 Ohms per statute mile, and 13°5 for number 8. The 
Ohm is the B. A. unit. I am not quite clear whether 
these figures refer to plain or galvanised wire.—Sicisa. 


[11804.}—Nessler’s Ammonia Test.—This re- 
agent is an aqueous solntion of iodide of potassinm 
saturated with perchloride of mercury, and made 
strongly alkaline by soda or potash. It is a very 
delicate test, for it is capable of indicating 1 part of 
ammonia in 20,000,000 parts of water. The indication 
is an amber-yellow tintin weak solutions, but a heavy- 
yellow precipitate when the ammonia is in a larger 
quantity. To prepare it, proceed as follows :—Dissolve 
50zrm. of iodide of potassium in about 150 cubic centi- 
metres of hot distilled water. Keep the whole in the 
water bath at a boiling heat, while you add a hot 
saturated aqueous solation of perchloride of mercury 
until the red precipitate which forms ceases to be dis- 
solved by active stirring. This point being reached, 
stop the addition of the precipitant, filter, add 150zrm. 
of caustic soda (or 200grm. of caustic potash), dissolved 
in water. Add distilled water till the whole equals 1 
litre; finally add about 5cubic centimetres of the per- 
chloride of mercury solution, allow to subside and 
decant the clear solution for use. The last addition of 
perchloride of mercury is to promote clearing, and to 
give sensitiveness.—Sicor. 


(11808.]—Geocentric Longitude and Lati- 
tude.—I should imagine that the reason why the 
Nautical Almanae is not inenmbered with geocentric 
latitudes and longitudes required, is that they are only 
wanted by such persons as Zadkiel, Sagittarias, Old 
Moore, and other persons who profitably combine the 
occupations of astrologer and quack doctor. The 
method of conversion is fully described in every ele- 
mentary treatise, and has been often explained in 


p tan. d 
“ onur” MECHNIC. However, again, tan. 9 = A. HA 
«w obliquity, tan. long. = tan. 
08. 0. 
lat. = sin. long. tan. (0 - w). CHRON os. 


(11809.]—Breaking-Strain of Hollow Iron 
Columns.—Hodgskinson’'s formula for cast iron :— 


—— x KA x cosecant 9. 


Where R and r are the external and internal radii, 


9 = modulas of resilience, and @ = slope or deflec- 


tion. In the case of the plumb column, § = 907.— 
C. W. HEN WOOP. 


[11811.]—Hleotrie Bell.—(1.) One cell of the bat- 
tery named would scarcely be strong enough, but two 
would be sufficient. (2) A cylinder of zinc woald 
answer as well as a ‘‘ wedge” or “bar,” but Kttle, 
if any extra force would be gained. (8.) No. 16 cotton 
or guttapercha covered wire will be best if to be hung 
indoors, either copper or galvanisad if outdoors. (4.) 
Gas or) water pipes are more suitable for earth connec- 
tions than the plan suggested by the querist, but as 
the distance is so short, a return wire would be better. 
W. GOLDING. 


[11818.]—Setting Lathe.—I don't know, as I 
never made or even used a shifting head. I fancied 
they are always made to be quite true when 
screwed home in one direction, and only to have the 
power of moving away from the centre in the other 
direction. For turning taper I use a centre point 
screwed inton plate, bolted to the collar-plate itself, 
or else to the collar-plate headstock: which arrange- 
ment I consider, on the whole, a better one, and 
certainly less expensive than making the head to shift. 
I don’t think taper screws are ever wanted to be cat 
this way; but I may as well say that if they were they 
would be drunk, owing to tho unequal action of the 
pin of the driver chuck on the tail o! the carrier when 
the work is ont of straight with the axis of mandril. I 
can tell you a very easy way of setting your slide-rest 
parallel after you have been turning a cone, but that 
is not the subject of your inquiry.—J. K. P. 


[11818.]—Gravitation.—In the case of the in- 
verted small thermometer the mercury retains ita posi- 
tion by reason of the adhesion between it and thetabe. 
Bodies falling through the air experience resistance in 
proportion to the surfaces they present. A piece of old 
leaf would fall through the air considerably slower than 
the same amount of metal in the form of a small pellet. 
In a vacuum this resistance is withdrawn. The com- 
mon experiment of placing a small disc of paper on the 
upper surface ofa coin, when both, on being allowed to 
fall, reach the ground together, proves this. Bodies 
attract, and are attracted, proportionally to their 
masses, as may be understood by conceiving each par- 
ticle attracted separatcly, and the sum of attractions 
will be the total attraction of the mass. Each particle 
will therefore (excluding resistance of air) fall with au 
equal velocity.— W. H. W. T. 


(11318.] —Gravitation.— C. W. H.“ is under the 
not uncommon delusion that the force of gravitation 
causes heavy bodies to fall to the earth fasteg than 
light ones. Galileo, I believe, demonstrated the 
fallacy of this theory by casting bodies of different 
weights off the leaning tower of Pisa, whereit was seen 
that they all reached the ground in the same time. The 
theory of universal gravitation is that every particle of 
matter attracts every ether. Consequently the earth 
attracts every particle of a heavy body and draws each 
one to its surface with a known velocity. It matters 
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ing the relations of the dofiection? In Noad’s “Text 
Book of Electricity,“ p. 250; or Miller's Elements 
of Chemistry,” Vol. T., p. 457; also in Tyndall's Heat 
as a Mode of Motion.“ will be fonnd an elaborate 
process devieed by Melloni for the 5 of getting 
uniform expressions of value for high and low deflec- 
tions. On this system a special set of experiments 
would be needed for each instrament. If Honours" 
bas or will obtain No. 283 (p. 530, Vol. XI.), he will 
find there a tabloin which I have shown (Column 8), the 
value of all the deflections of tangent galvanometers, 
as compared with 1°. Those of the sine galvanometer 
can be obtained by a similar process, which is this: 
dividing the natural sine or tangent of each degree by 
that of 1°; by logarithms it is still easier. But the 
only trne and satisfactory process is to ascertain the 
actual definite value of the deflections in some standard 
of current. as Vebers or chemical equivalents. The 
practical process for this is to arrange a constant 
battery—a copper-depositing cell—aud the tangent or 
sine galvanometer, so as to get a very exact defection j 
for some hours; weich the copper doposited, and divide 
by 31°74 (grains). This gives the chemical equivalent 
of the current, and, divided or multiplied by the time, 
gives a measure which, by means of the known ratios 
of the deflections, will give the standard degree of de- 
flection of the nnit current, and this enables us to valno 
every other deflection, as is done in Column 4 of the 
Table for my own instrament, the only one, by the bye, 
that I know of which is thus enabled to give at a glance 
ell the information needed. With a tangent or sine 
galvanometer once thus graduated, it only needs this 
instrument to be used in a circnit with any other to 
ascertain once for al] the valne of all deflections of this 
latter, whatever its form, in fixed units. If ' Honours” 
will look over my papers bearing on this, I think he will 
find all the information required. I suppose the time 
will come when instrument makers will sell instruments 
showing the current passing in Vebers, instead of 
dividing every instrament into mere degrees, which 
givo no information whatever, thus rendering it im- 
possible to compare observations made with different 
instraments.—Si1Gma. 


not whether the body is composed of few or of many 
particles. Each particle will be made to fall with the 
game velocity, and the collection of particles which 
makes np the mass of the body will, therefore, only 
fall with the same velocity as each particle does. In 
considering, therefore, the attractive force of-one body 
on another, the elements taken into account are the 
mass of the attracting body and the distance between 
the bodies : the mass of the attracted body not affect- 
ing the qnestion. What, however, does make the fall 
of some bodies to the earth slower than that of others 
is the resistance of the air, as in the case of the 
Rovereign and the feather. By a simple contrivance, 
however, two auch bodies can be made to fall in the 
fame time without the aid of an air- pump. For this 
purpose a large coin, such as a crown piece, is better 
than a small one. The feather, moreover, should be 
considerably smaller than the face of the coin, and 
should be flat on it. Now, hold the coin with its plane 
horizontal ; place the feather on its upper side, and on 
letting both bodies drop together it will be found that 
they will also arrive on the floor together; the coin 
having shielded the feather daring the fall from the 
resisting upward action of the air. The quicksilver in 
the tube of the inverted thermometer is upheld by the 
cohesion of its particles with those of the quicksilver 
in the balb.—V. B. 


{11327.]—Monster Magnetic Machine.—There 
could not be the smallest difficulty in accomplishing 
the purpose aimed at. If I were in the business I 
£honld be very happy to meet with such a customer 
as M. Randnitz; in fact, he almost tempts me to under- 
take the job. I know Mr. Browning's small machine, 
and a very good one it is, but do not think it capable 
of giving off anything approaching ten cubic feet of 
mixed gases, to say nothing of oxygen alone, per 
minute ; if it would, the simplest plan would be at 
once to use ten of them, which wonld give 60,000ft. per 
ten hours. I cannot undertake to devire the required 
machine, as it would require certain experiments to 
settle a few fundamental principles, though I can see 
that those principles, or rather the exact resnits of 
their application, once defined, the instrument itself 
is a very simple matter, and would run by no means 
into thousands of pounds ;” and what may perhaps 
seem incomprehensible, its cost for working would 
probably not be large.—J. T. BPRAGUR. 


(11834.)—Squinting.—If G. W. F.” takes him to 
the Eye Hospital, Moortields,London, he will get advice, 
-W. BRIGHT. 

(11384.]—Squinting—"G. W. F.” asks if any- 
thing can be done to cure squinting. Certainly. Surely 
he knows where to take his little boy fer the necessary 
operation.—SauL RYuRA. 


(11334.]—Squinting. — Ascertain which eve is 
faulty (it is probably bnt one, which is weak, and re- 
quires strengthening by use) and cover the other.—J. 
KING HABRIS. 


UNANSWERED QUERIES. 
— — 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list, We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow oontri - 


butors. 


Since onr last E. F. Conrath has answered 10578; 
“Gig-Lamps,” 10646; “H. B. E., 10675, 10692; “J. A., 
10634. 


10829 Electrical, p. 571 


111837.) —Equation.— “ Smoothing Plane has 10830 Fern Printing on Wood, 571 
asked for the solntion of an equation which every one | 10438 Fork and Wedge Motions, 57 
who knows anything of algebra is aware cannot be | 10535 Re-lacquering, 571 
solved except by Newton's “ Approximations,” it being Is Manufacturing Sulphate of Soda, 571 
the ambiguous case for the solution of an elliptic 10814 Chemical, 671 5 
triangle.—C. W. HEnNwoop. 10416 Analysis of Beer, 671 

10847 Enamelling, 571 

[11837.] Equation.— There appears to be an error | 10450 Granite Sweating Oxide of Iron, 571 
in the statement, as S is said to be required, although | 10853 Textual Revision of New Testament, 571 
it is a known quantity. However, I suppose that what | 107 Imitation Marbles, Ko., p. 572 
are really wanted are the values of / and n. Bubstitut- ahi Meat 5 572 
ing, therefore, in the second equation, the value of las 1% On Sta in Marbl 
given by the first, we get— 19 Ash, 175 arble, 572 


Rock-boring Machinery, 572 
Heliostat, 572 
Dr. Stokes’s Magneto-Electric Machine, 572 


10566 
10867 
10369 


Ant + (2a —d)n 


n 
S= la+ - 1 a 5 = 3 


„ 20 NVa — dë d 10870 Carbon Points, 572 
Whence n = „ 10874 Refining Archangel Tar, 572 
ae 10875 Wilde's Machine, 573 
Patting this value of n in the first equation, we get the | 10876 Brewing Questions, 572 
value of / as follows :— 10880 Essence of Drinks, 572 e 
10. Oxford Frames, 572 


44 2 = d + 8d8 = 2d „ 


=ā+4- d. Swiss Mandril, 572 


10391 


2d J 10893 Glass Paper, 572 
EE rE ET 108 Lenoir Gas Engine, 572 
a- 4 2 . 58. 10903 Rules, 572 
2 4 10912 Gut Strings for Musical Instruments, 672 
10913 Serew Cutting, 573 
Se: d * Vas — a d + a + 9 cl 8. 10917 Power, 572 
2 Ä a E E RN 
1 oa UNS oge ; 
oT e ) + 2d 8. The electric light has been introduced into the light- 
v a 1 house at the South Foreland. This is now the third 
em lighthouse station in Eugland at which the electric 


(11841.]—Colouring Photos.—There are many 
ways of preparing the cartes for colouring; some 
rccommend prepared ox-gall; others a weak solu- 
tion of carbonate of soda; others® again a coat 
or two of isinglass size, with or without a slight 
addition of carbonate of soda. Jt is well to ase, 
instead of pure water for mixing the colours, water 
rendered slightly alkaline by carbonate of soda, 
as it makes the colour ran smoother. Ordinary water 
colours will do, they should be of the best kinds. Don't 
be too free with your colour, imitate natare, rather than 
follow any absolnte rule; practice and perseverance are 
essential.—W. H. W. T. 


11841.] — Colouring Photos. — Water-colours 
Will do tolerably well for this purpose, but it is necos- 
sary to ute a little gum water afterwards by way of 
varnieh. Colours in powder applied with a slightly 
moistened brush are more generally used.—J. KING 

RIS. 

(11391.J—Galvanometer.—The question as put 
is rather puzzling. What galvanometer does it rolate 
to? The common instrament there is no ready means 
of calculating, because there is no known law express- 


ouc at Cape Grisnez. 


Workshop Dust.—The injurious effect of exposure 
to the dust of various manufacturing establishments has 
not unfrequently been dwelt upon with more or lesa 
force. but we are hardly prepared for the result of cer- 
tain specitioinvestigations on this subject. It has long 
been a disputed point whether the particles of iron, 
silica, &e., merely lodge within the air cella of the 
lungs, or peneirate through their walls into the tissue 
between them. But Prolcsaor Zenker informs us that, 
on examining the lung of a woman who had been ex- 
po-ed to the dust of iron oxide, used in preparing books 
of zold-leaf, he found the powder in the tissue between 
tbe alr-cells and in their wails, aa well as in their 
cavities. From less than two ounces of this lung over 
twelve grains of irou oxide were obtained by chemical | 
methods. so that, if equally distributed through both | 


light is established, and the French have =e 


an ounce inhaled In another ease—th 
exposed to the dust of a mixture used in preparing | 
ultrumarine zubstunce-—lie found a quantity estimated | 
at fully an ounce, 


lungs, there must have been at least three-quarters of | A rel de i 
at of a workman | received by—UARBON. 


l QUERIES, 


— — 


11352.] —- For Skin. — Would any fellow roader be 
kind enough to inform me what to uso to stop the hair 
from falling off a fox's hide ?—L. B. 


_{11933.]—Distillea Water.—What is tho chomical 
difference between this and ordinary water, and in what 
does its superiority consist ?—G. W. B. 


[11854.]—Fire Balloons.—Roferring to a reply to a 
correspondent, on the subject of fire balloons (see VoL 
XIV., No. 342, page 102, Oct. 18, 1871), would you kindly 
inform me what kind of paper or other material is used 
in the construction of a balloon 20ft. in ofroumference, 
and of tbe means used of inflating, so that there would 
bo a certainty of its rising? — WX. McDona.Lp. 


[11355.]-—Model Steamboat. — Will some kind fellow 
render inform me what is the best sort of boiler to drive 
a pair of marino oscillating engines, lin, stroke, and 
lliu. bore, not to exceed Sin. in depth, Sin. in width, and 
10in. in length; what gauge of oopper to stand 80lb. 
pressure, and the best means of heating same ?—N. G. H. 


(11866.]—Candied Peel.—Will any brother corre- 
spondent oblige by informing me of the method of 
F candied peel, as sold by the grocers ?— 

AGUS. 


(11357.]—Berlin Black.—Would some correspondent 
give ua somo information how Berlin black is made, and 
how it is applied to register grates, to give them that 
nice black appearance ?—REGISTER, 


[11358 ]-— Pressure of Water.— Will some kind 
render please to give me rule for tuding the pressure of 
water upon a vessel? Forinstance, say a tank on tho 
ground floor supplied from one on the top of the house, 
tho top tank 25f{t. higher than the bottom one, and sup- 
plied by a pipe lin. in diameter. Please give it in plain 
h 1 as unfortunately Ido not understand algebra. 

. [rons 


(11359.]—Casting Brass Solid.—Will any kind 
correspondent give ine what reliable information he can 
on the following subject ?—Living in the coantry, and 
never having had the advantage of seeing a practical 
man perforin the operation, my oastings are gouerally 
honoycombed. What isthe reason of this? Has run- 
ning the metal hot or cold, or the way the moulds are 
made, anything to do with it? Also in what proportion 
should the metals be mixed for hearings ?—Durrer. 


(11860.]—Sun’s Declination.—I should esteem it 
a great favour if any of your astronomical contributors 
could toll me how ican get the correct declination of 
the sun for an intermediate time, between the apparent 
noon of each day. The term “diff. for one hour,“ on 
page 1 of our Nautical Almanac seems to be avery in- 
correct one. I have always been told the way to find the 
sun's declination for an intermediate time is to multiply 
tho number of hours elapsed since the preceding noon by 
the so-called “diff. for one hour” (regardless of second 
difference), and then add or subtract accordingly. 
Certainly, in some observations of tho aun, a second or 
two is not of mach importance, but would it not be 
better if car Nautical Almanac publivhed a table of 
second difforonces, so that you could get à oorreot de- 
clination? There could surely be no objoction or ac- 
count of space, although I seo in the later editions 
of the almanao a gradual decrease in the numbor of 
pages, and I suppose a corresponding docrease in tho 
computing staff, but if the almanao is to be confined toa 
certain number of pagos, why not omit the trashy ox- 
potna iga and insert one or two useful tables ?—HENRY 

000. 


[11861.] — Preserved Meat. — Would any corre - 
spondent explain tho modus operandi as conducted in 
Australia, with regard to the filling, boiling, and solder- 
ing up of the tins. The reason why the ends are con- 
cave,and what is the use of tho bent strips of tin 
soldered inside the lid ?—Curyro.. 


[11862.)—Silver Tubes for Meerschaum Pipes.— 
Could auy of the renders of the MECHANIC wforin me 
how to mnke bent silver tubes for meorschaum pipes? 
I can do the straight ones, but often lose a job through 
not being able to do the bent onos. An answor will 
oblige—A Yran's SuBSCRIBER. 


[11863.]—Hankey’s Comet.—Anxious as F. R. A. S.“ 
always is to assist any one desirous of information, can 
he give me the method for calculating the next places of 
Hankey's comet, which, wheu completed, I would yladly 
communicate to our MECHAN TIC. I have De Morgun's 
well-known sheet of logarithms, a slide rule (by Smith), 
ascxtant and a Guuter's scale, and a very accurately 
divided triangulator. Should I not have suffleient 
materials, perhaps F. IX A. S.“ will kindly inform me 
what other articles are yeduired.— YoOuNG ABTRUNOMER, 


111364.) —Lettering the Backs of Books.— Will 
some reader kindly tell mo how the gilt lettering on the 
backs of books is done, or on slips of leather ?—W. STEAD, 


11265.}—The Wind.—Will any of your readers in- 
form me from which quarter tho wind blows mostly 
during the year in London 7—ANKMOMETER. 


11368.) — Blankets.— Will any fellow reader Inform 
me of the best method of wavhing and whitenin 
blankets that have become yellow? Should any chemica 
be used ?—HounkkKERPEB, 


(11367 ]—Magnesium Lights.—C1n any one tell 
me how to wake mapnesiuin lighis? I supposo tho addi- 
tion of magoesium filings to an ordinary blue light 
would answer; but as the tilings are expensive, I wish to 
avoid experimenting.—T. T. 

[11°68.] Precious Stones.— Will some of your cor- 
respoudents kindly inform me what relation in value do 
the chenper precivus stones, such as garnet, emerald, 
bloud-storo, K., bear to their settings of nine carat 
gold? Or if information in this furm be not convenient, 
ference tu n work ou the subject will be thankfully 


[1138).] —- Etch ing Steel.—What acid will ent 
steel quickly? 1 waut it for making a bole into a 
that I do not wish to soften.—H. D. B. 
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111870.. —Electrical.— How is it that in the following 
combination current can be detected? A strip of copper 
and of zinc, with a piece of cloth between them, are 
joined together at the ends: then upon exciting this 
compound strip and bending it round till the ends nearly 
meet, the current can be plainly felt with the tongue. 
Now, I should have thought that joining both ends of 
copper and sino would have destroyed all current what- 
ever. Which is the negative pole in such a combination? 
—H. D. B. 


(11871.]—Steel for Lathe Tools.—As I live a great 
distance from any town where I can procure steel for 
alide-rest, eccentric, vertical and horizortal cutter tools 
and drills, I want to order some useful-sized steel to 
have by me when required. Would “J. K. P.” kindly let 
me know the most useful sizes and names of best steel? 
The centre of my 4in. lathe is jin. above alide-rest. 
Would he also give me his advice how to mend a piece 
of the cast-iron frame that the mandril runs in, which is 
broken out by one of the screws of cross-bar (that keeps 
the front bearing of mandril in its place) being too 


[11872.]—Oval Chuck — Would Jack of All Trades” 
kindly help me in constructing his oval chuck (Vol. XII., 
No. 293), as Ido not understand B2, the micrometer 
screw and head with divided and sub-divided rings, nor 
the figures K R Rand plan C and section C? If he would 
give me a few measurements I should be greatly obliged. 
My face-plate is seven inchea and fifteen-sixteenths in 
diameter.—L. 8. 


[11878.]--History of England.—Can any of “our” 
correspondents inform me of a good cheap History of 
England fer boys of ten and eleven? I have had Little 
Ahora: John’s, and MoLaurie’s, and require one now 
between the latter and Dickens's. Mrs. Markham’s is too 
lengthy, and Collier's too difficult.—BrtTa. 


111974. —Fizing Belts on Tires. —I wish to know 
the proper way to put the belts on Barnard & Bishop's 
lawn mower tires, and if they can be repaired when 
broken, and by what process.—BLAcxIxO. 


111875.) —Brickmaking in Canada.—I should feel 
obliged if any one of “ our readers who may have know- 
ledge of Canada could inform me of the part wherein 
soil might be dug suitable for making bricks—sand, 
clay, and chalks are the necessary materials for compo- 
sition. If the plant is situated adjacent to some rising 
s the advantages would be more profitable. 
—GILLEM. 


[11876.}—Marble Busts.—I have several marble 
busts which are considerably blackened and soiled from 
exposure to the influence of dust and smoke. Can any 
one instruct me how to clean (without injuring) them 
readily ?—M. B. 


[11877.]—Pocket Umbilicus.—I have a small 6in. 
cket umbilicus, the internal mechanism of which has 
ecome deranged, in consequence of the geodesic having 
become entangled with the escapement wheel on the 
indicatrix ; in addition to which, I am afraid some teeth 
of the skew bevils on the permanent axis of rotation 
have become bent, producing non-isochronous move- 
ments in the parabolic governor. Can any of your me- 
chanical readers advise me how to remedy these defects 
without breaking the air-tight joints in the covers, and 
80 vitiating the vacuum? The cylindrical case of the 
umbilicus is made of plete-glass, and not of the usual 
alloy of sheet tin and cast iron.—R. MacMIcHAEL. 


(11378.]—Killing Beetles.—How can I kill the larger 
kinds of beetlos for mounting in a collection without 
destroying their colour, and in the quickest manner, so 
as not to cause unnecessary pain /—SEMPERVIVO. 


(11879.]—~Wardian Case.— Will some kind reader 
furnish some practical hints to a young amateur me- 
chanic who is ambitious of constructing a wardian case, 
about 84(t. long, at the minimum cast consistent with 
completeness and a certain amount of chasteness ?— 


[(113880.}—Sand for Could any of your 
subscribers inform me of the method of preparation of 
the sand which is appren to the purposes of moulding 
and casting iron and brasswork ?—LEONIDAS. 


(11881.)—Rhumkorf’s Coil—Would “Sigma” or 
some one else kindly tell me how many pint Bunsen cells 
I could use with safety for working a umkorf's coil, 
consisting of three layers of No. 18 copper wire for pri- 
mary; also, how they are to be ?—J. S. W. 


(11882.} —Parrot.—Can any one tell me the cause of 
and cure for a parrot pieking the feathers off one of his 
wings and his red tail? I have altered his diet, givin 
no hempseed, and keeping him almost on bread an 
milk, but it makes no difference. It is a gray bird, and 
never has meat or bones. - Croxus. 


[11383.)—Sulphur Soap.— How is sulphur soap 
made? What is the quantity of flowers of sulphur used 
in a pound of the soap, and how is it worked in ?— 
PERONELLE. 


1881.]—Small-Pox : Its Prevention and Cure. 
In No. 333, p. 514, of the MxChAxIC, phenio acid is 
mentioned as a cure and preventive of small-pox. Can 
any one give me any information concerning it? Ihave 
tried to obtain it, but have been unsuccessful. Has car- 
bolic acid the same virtues ?—F. W. Su BRARING. 


(11885.}—-Salt.—Will any of your correspondents in- 
form me what are the tests for salt? 1. For purity. 2. 
For strength. 3. What changes does galt undergo by 
lying in stock (say) from four to six months? 4 Is there 
any diference in the quality (chemical or otherwise) of 
the cals made in different parts of England 7—CHLoRIDE 
or Sopium 


_ (11386.]—Crystals in Gas Tar.—About nine months 
since I had occasion to use some gas tar from the gas 
works. I procured some in a tin quart can. After I had 
used what I wanted I put the lid on the can and laid it 
by in the cellar. Some time after I wanted a little more 
tar, and to my surprise, when I moved the lid off the 
can, I saw some beautiful white crystals projecting from 
the tar on the sides of the can. Now, I should feel 
obliged if our chemical correspondents would extend 
their favours and explain the chemical action; also, the 
equations worked out, so ag to explain the formula of 
these crystals.—ATomI0, 


(11887.)—Sundiels.—Will one of your astronomical 
correspondents kindly inform me whether a sundial 
might be made to give correct indications by mountin 
it on a pivot, so as to admit of its rotation ina horizonta 
plane, and setting it from time to time by a graduated 
circle divided into days or weeks, according to the 
degree of accuracy required? Or would it be also neces- 
sary to have the gnomon capable of adjustment verti- 
cally? Could a similar arrangement be applies to other 
forms of dial, such as the vertical ?—L, O. E. 


(11888.]—To Mr. Fennell. —Will Mr. Fennell be good 
enough to state whether the organ shown in section on 
p. 665 of the last volume is the same as tho one of 
which he formerly sent a drawing? Also, whether he 
ever made tho instrument, or merely ee the case, 
which was an extremely elaborate one ?!—L. C. E. 


(11889.}—On Fortifications.— Will some reader in- 
form me of the plan of the late Earl of Dundonald on 
fortification? I have a plan of a fortification on hand, 
and wish to know if they are anything like mine. My 
plan rises out of the earth, and when down the enemy 
might stand on the top of it and not be aware of its 
presence.—J. T. 


[11890.] -Brown Hat.—Will somebody kindly tell 
me how todye my straw hat brown? It used to be an 
easy matter to get done, but now both general dyers and 
milliners refuse the work. Having an old fashioned 
fancy for a brown hat, I tried to do my own, and got a 
sixpenny bottle of dye for the purpose, but as it was 
barely enough to cover the crown I thought it dear, so 
finished it off by adding a bit of one chemical and a bit 
of another, until the hat was presentable and even wear- 
able; but having no idea of the quantities of the things 
I used, L am unable to do the same again, so must sub- 
at to being another woman guided by rule of thumb.“ 
— SARAH, 


(11891.J—Insulating Coil.—Will any kind reader 
inform me whether it is absolutely necessary to insulate 
each seperate coil with ebonite, or is there anything 
else that would do as well? If properly insulated what 
is the average length of spark a jib. of No. 32 silk covered 
wire ought to give? -H CORBETT. 


[11892.)—Scent from Violets and Roses.—Can 
any one inform me the way to extract the scent from 
violets or roses H. CORBETT. 


[11898.]—Metallic Harmonioon.—Having lately 
seen a drawing of a metallic harmonicon, would some 
kind reader give me some particulars about it? What 
are the breadth and thickness of the ribs upon which 
the notes reat, the kind of wood best suited for them, 
and are the pins which keep the notes in their places 
driven down through the heart of the cord into the ribs? 
and is it, after all, an instrument that is of much prac- 
toal value to the musician, or is it only a musical toy ?— 

ALVE. 


[11394 ]—Opera Glass.—I wish one of your corre- 
spondents would inform me how to make an opera-glass 
of great power—for one eye would do, and it need not 

¢.—INQuIRER. 


111895.] — Foreign Wood. — Can any of your 
numerous readers inform me what kind of wood it is 
that is bound oatside the cases that cocoa fibre comes 
in? Itis a very dark and heavy wood, and comes in 
small pieces about lin. square ?—C. C. 


(11896.]—Ivory Handles for Whips.—I have 
seen ivory handles for driving whips, apparently turned, 
bat having at irregular intervals knots in imitation of 
those in holly and other woods? How is this done? I think 
the result might be produced by turning beads at in- 
tervals, and filing same away to form the knots; bat a 
careful examination of one of the handles makes me 
think it is not done so.—J aANNIFRED. 


e Gloves. —OCould any one toll 
me how I could make a pair of sting- proof gloves, to be 
proof against the stinging of bees ?—APIARIAN. 


n — Btinging of Bees, Hornets, and 
aps. — What is the best remedy for the stinging of 
the above to prevent swelling ?—APIARIAN. 


111899.) — Water Power Wanted. — Will some 
brother reader inform me what aize turbine wheel 
I should require to work a cylinder which is now worked 
by a man and lad? I have a cistern which I think will 
ee water, holding about 400 gallons. I can 
get 18in. fall from bottom of cistern to top of wheel; 
will lin. pipe be'large enough? If not please stato wh at 
size will necessary. Of course I can always have 
that quantity of wator in cistern, as I have a good supply. 
Please state the depth of wheel and size of buckets. A 
sketch of one will greatly oblige.—E. TAPPIN. 


(11400.]—Pedals for Pianoforte.—Would some 
kind render give a plan of a set of 29 pedals for practice 
for the piano, and how to connect them with the key- 
board of a 6 octave piano ?—J. W. 8. 

[11401.)—Electric Formula.—I have had some 
years’ practical work in the engineering department of 
a telegraph company—chiefly in construction work. I 
have purchased Culley’s ‘‘ Handbook of Practical Tele- 
graphy,” bat cannot understand the scientifio instruc- 
tions for testing, &c. Will some brother reader kindly 


say if I can, acquire this information without a master, 
and if so what books I must purchase ?—BLADUD. 


[11402 ]—Water Power to Work Saw Bench.— 
On page 671 of last vol, your obliging correspondent 
“Tubal Kain” estimates 7,206lb. of water, having a fall 
of 6ift., will give an effective power about equal to 
1 horse. I wish to know the size of an opening from a 
head of water that would allow the escape of that quan- 
tity. Would a 3ft. opening, with Gin. of water flowing 
over the cill, be near that weight? “Tubal Kain” is 
better at figures than I am, and I hopo he will not smile 
at ignorance. We receive much instruction from the 
writers in our journal Are the paddles of water- 
wheel set at right angles from drum, or inclined to re- 
ceive the flowing water? I hope to turn the above 
query to some advantage in the western country.— 

ILLEX. 


(11403.] —-Gas.—Will some one tell me where the gas 
burned in the carriagos on the Underground Railway is 
supplied from ?— W. BRIGHT. 


of Albite—Will Mr. Dav. 


(11404]-~- 
kindly indicate how I must proceed in making » 


quantitative analysis of albito (Sig Oz Naog Alz Og)? an . 


inform me if ZCy, is soluble in water, if ferrous sulphate 
is oxidised into the higher sulphate by passing chlorine 
through its aquecus solution, if MnCl; is converted into 
MnCl, under the same cireumstances, and if potassic 
minie in like condition is converted into the chloride ? 


11405.)—Purifying Zinc Wire.—Will you or any 
of your readers be kind enough to inform me of any 
other means of purifying zinc wire for a battery, other 
than using mercury ?—Jouwn 8. Darron. 


(11406.]--Steam Pump.—What kind of steam pump 
is best to try an artesian bearing from a bore hole 
forty yards deop, which stands thirty-three yards in 
water ?—JoHx HARTLET. 


(11407. )—Magic and Conjuring.—I want to give 
a lecture on magio, and wish to give as many sta 
experiments as I can. I should like to make the stage 
as attractive asa conjuror's. What I mean by magic is 
those tricks that are done by natural causes; for in- 
stance, the double funnel where you pretend to pamp 
water out of a person's arm, the water being kept in the 
fannel by the . ofthe atmosphere, and is allowed 
to run out on lifting the finger from a little hole in the 
handle of the fannel. This is magic. Oooking plam 
puddings in gentlemen's hats is conjuring. Can any of 
our numerous readers tell me of any magical tricks ?— 
ARK 


(11406.]—Sewing Machine.—Being about to pur- 
chase a sewing machine, and reading up the subject, I 
find those instruments are divided into two classes, 
such as form the stitch with a revolving hook, and those 
which do so by means of a reciprocating shuttle Now 
I wish to know which of those methods is the simplest 
or the least liable to get out of order, presuming that 
either make the sewing with similar excellence. I want 
the instrument for general use in a private family, and 
for a lady who does not appear to have nore than 
mediocre mechanical abillty.—E. B. F. 


(11409.]}—Canine.— Can any brother reader of this 
very valuable journal pat me in possession of aremedy 
for the falling off of the hair of a retriever pup? I may 
just state that it is black and three months old, and up 
to about a month ago had a fair coat of curly hair; since 
that time it has gradually fallen off until it is almost 
bare. I have washed it frequently with dog soap to 
destroy fleas, and have also administered areca nut for 
worms, both these articles having had the desired effect. 
I may also state that it is full of mischief and as bearty 
as it can be, but the hair coming off completely spoils 
this otherwise promising and valuable pup; therefore, 
ifany of my brother readers can tellme what will cure 
this failing he will confer a great favour on—J, A. H. 


[11410.] Geometrical Question.—AB is the base 
of a triangle, of which the sides AC and CB are equal to 
one another; also D is a pointin BC, or in BC produced, 
where a line drawn from A makes a rightangle with 
DB. It is required to show that the angle DAB is equal 
to half of the angle ACB at the vertex of the isesceles 
triangle —TuertTamc, Horsham. 


(1141L]~—Line Shaft — Will some one give a quick 
ga correct mode of fixing a line shaft, say 160ft. long? 
—TyrrRo. 


(114123 —Painting.—I have seen an oil espe Di 

M. Zadorecki which very much takes my faney. 

some one kindly inform me if he is considered a good 
ainter, and if his works are much sought after? 
LACTEM. 


(11418.]—Lathe Chuck. - Would“ Goat“ kindly give 
a more minute description of the lathe chuck he refers 
to, in his reply to query 10888, as I do not quite under- 
stand him? A detail drawing would greatly oblige—LILII. 


1414.)—Unripe Seeds.—If seeds are gathered 
before fully ripe will they germinate when sown, and if 
so is the plant degenerate ?— Z. 


(11415. —Scarlet Runners.—Will some reader tell 
me which is the best sort for sowing, and how I can pre- 
vent the flowers dropping off, which happened to me 
last year instead of growing to be beans? Also a few 
hints for the successful cultivation of this delicious 
vegetable.—Z. 


(11416.]—Crossbow.—Would some brother reader 
inform me how I could make a good orossbow, one that 
will carry well ?—TURXER. 


(11417.)—White Polish.—Wil any of your readers 
direct me how to polish white woods, such as lime and 
apple? and also give mo the recipe of a good white 
varnish ?—STILTON CHEESE. 


[11418] — Absorbing Quality of Printing 
Paper.—Can any of your correspondents inform me if 
the absorbing quality of paper of foreign books can be 
obviated? I should feel obliged if somo one would stato 
a handy method of doing this.—E. W. P. Epwin. 


(11419.j— -Horse Power Turbine—Wonld a 
brother reader of “ours” kindly inform me if it is pos- 
sible to get, say, ¢-horse power (or less would do) from a 
turbine erectedein covjunction with a common house 
water tap, through which runs a good supply of water 
through a lin. diameter pipe, supplied by a main of (say) 
Gin. diameter ?—Agquvua. 


(11420.])—Sewing Machine Extras.—I want to 
make a few extras for sewing muchiues. Wil“ Jack of 
All Trades” kindly inform me whether tho ones ir 
cominon use are silvered, or are they white metal, 
polished ?—CLEos. 


(11421.}—Photography.—I am just commencing the 
practice (or study) of photography, aud am, to the best 
of my knowledge, strictly following the instructions given 
in all works on the subject, Ithink I have succeedod 
in coating the plate with colludion. I immerse át in 
silver bath forfour or five minutes, develop with fron 
developing solution, fix by plungiug in hypo. bath for 
about ten minutes; the picture looks well till I wash it, 
and as soon as 1 flood it with water the picture nearly 
disappears, leaving little more than the upper part of 
background, which looks muddled and blotchy. If some 
experienced hand will kindly come to the rescue I shall 
de very grateful.—Oamesa. 
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11422.]J— Night and Day Temperature, &c.— 
How is it we often hear it said it is never so cold by night 
as by day, when we know very well, from the readings of 
the e that the reverse is the case? Are our 
bodies less sensible to the influence of cold at night ? 
Again, I have often heard it affirmed by sailors that it 
never blows so hard by night as by day. Is there any 
truth in this ?—A. E. 


[11423 } —Can any one give me informa- 
tion on this case? Three months ago a person of my 
family got about a quarter of an inch of the point of a 
needle in her finger. As it is exactly in the middle 
joint, no surgeon has been willing to answer for the 
result of an operation. The finger, at first much swollen 
and extremely painful, has now, for the last two weeks, 
resumed its former state, except a little white tamour 
where the needle went in, and a soft red swelling on the 
opposite side; itis still painful when bent. Is there 
any danger ?—A CounTRY SUBSCRIBER. [We hope no 
one will answer this question who is not qualified to 
speak with authority.—Ep.] 


111424] —Botany.—Wanted, information about a 
good“ Flora,” partial or complete, of Wiltshire, or of 
South of England. Are there any with analytical keys 
for young beginners ?—AME kx PEINE. 


1425.]J— Fitting New Roller and Lever to 

atch.—Will one of our watchmaking subscribers 

kindly inform me how to put a new roller and lever to 
a watch, also how measure them ?—JOBBER, 


[11426.}—Screw Cutting.—Will any kind reader of 
“ our” MEcHANIO inform me what pitch of screw I want 
for a Ain. centre lathe, and what size fand what distance 
17 57 centre of lathe mandril to centre of screw ?— 
IGBY. 


[11427.] —Degrees in Ch .— Will some sub- 
scriber kindly inform me of the best way of preparing 
myself to take a degree in chemistry? Also what would 
be ithe first degree to be taken, and the best place to 
take it at? Will some one kindly give me a few examples 
of questions that have been set in the examinations ?— 
AMBITIOUS CHEMIST. 


(11428.]—Violin.—Can any of your correspondents 
learned on the subject of violins inform me if a violin 
having inside the following anecripeion is likely to be 

enuine: ‘‘ Made by Thomas Smith, at the Harp and 
autboy in Piccadilly, London, 1756; and if genuine 
would it be valuable 7— W. P. D. 


(11429.]—Ferns.—Will some reader kindly tell me 
how to get rid of and prevent mildew to ferns kept 
under a glass shade?—E. T. 8. 


* (11480.]—Lapidaries’ Tools.— Will some brother 
reader kindly tell me the way lapidaries cut the pebbles 
found on the sea-shore, and what tools are required, and 
how they are polished ? Any information on the above 
will oblige.—J. CHAMBERLAIN. 


(11481.] Tinned Water Bottles.—Our corps have 
been ordered to carry water bottles, and they are tinned 
inside, but we find that wine, &c., dissolves the tin and 
causes the iron to rust. I wish to know whether they 
can be easily plated with silver inside, and how ?—if 
with battery which, and what size will be required? 
They are black japanned eutside..—Loxpox RIFLE. 


(11482.])—Tuttle’s Comet.—No one has given the 
places for every day of Tuttle’s comet in “ ours,” beyond 
what our friend “F. R. A. 8.” wrote in the leadin 
article of the ExnGuisH Mxrowanio for Feb. 28. Woul 
some one oblige me by giving the places for the early 
part of April?—W. H. SKELTON. 


[11488.]—Porous Charcoal.—Will any reader in- 
form me how the porous charcoal blocks are made, and 
what are the ingredients for filters ?—J. WALTON. 


(11484}—Salmon Spawn as Bait. Would any 
reader inform me bow to mix salmon spawn as a bait 
for fishing. I have a book for aanlag which says, 
“ Salmon spawn is a good bait for all kinds of fish when 
mixed in a peculiar manner.”—Krxa FISHER. 


(11435.]—- Bootmaking.— Ís it necessary to soak 
leatherin water before using it for the soles of boots? 
If so, does that not damage the leather, and render it 
less durable than when worked dry ?—Crisrim. 


111668 —Harmonium.—Is it absolutely necessary 
that the channels should be all the same width in a 
barmonium pan ?—K. T. L. 


A Shower of Stones.—A shower of stones is 
reported from Rosario, in December. <A great tempest 
was felt, ending in a shower of stones from N.W. to 
8. W., and doing much damage. The shower lasted ten 
minutes, and the stones were abundant and large, 
weighing from a nut in size to a pigeon's egg. The 
cornfields have severely suffered. It is remarked the 
like occurrence had not been seen for many years, so it 
is to be inferred such a phenomenon is not unknown. 
Asthe Bernstadt colony was affected some European 
observations may be received. 


The Healthiest Sites for Dwelling-Houses. 
—The healthiest sites for dwelling-houses (said Dr. 
Hime, in a. paper recently read before the Sheffield 
Architectural and Archæological Society) are known 
to be those on trap, granite, and other metamorphic 
rocks, where water, readily escapes, and the soil, and 
consequently the air, is dry. Cholera is rare in houses 
on such sites. Permeable sandstone, gravel, and chalk, 
if unmixed with clay, are also healthy. Sands which 
contain organic matter, clay, and alluvial soil are 
always to be suspected. Thorough draining, both sub- 
Foil and surface, is a necessary preliminary to building. 
Vampoess of ground necessitates dampness of the air 
and of the walls. Houses should never be built on 
ground filled up with ashes and other debris. The large 
amount of ¢rganic matter contained in it. which is freely 
exposed to the action of the air and moisture, becoming 
decomroged, must cause poisonous emanations de- 
structive to thase who, living above, must breathe it. 


DOMESTIO REOIPES, 


— nn , 
From the Food Journal. 


PUREE DE LECUME8S.—Boil in some stock with a 


bundle of sweet herbs, pepper, salt, and spices to taste, 
any combination you like of such vegetables as carrots, 
turnips, potatoes, parsnips, leeks, onions, peas, Jerusa- 


lem artichokes, etc. When thoroughly done, pass the 
Mix in a saucepan a 
piece of butter and a little flour, then adda little of the 
purée, and when this is well mixed add the rest. 
Finish by stirring in, off the fire, a couple of yolks of 


whole through a fine hair sieve. 


eggs strained and beaten up witha little milk. Serve 
with or without any sippets fried in butter. 


cutters. 


FILETS DE VEAU A L'ITALIENNE.—Cut from a 
piece of leg of veal some nice fillets, three-eighths of an 
inch thick, sprinkle them on both sides with pepper 
and salt, and lay them flat in a tin, with plenty of salad 
oil. Put the tin in the oven just long enough to cook 
the fillets, then drain and arrange them in a circle on 
the dish, with the following sauce in the middle: Fry 
in a little salad oil a couple of shallots, minced fine; 
when they are a pale straw colour add two or three 
mushrooms and a little parsley, minced in the same 
manner; then moisten with enough stock and white 
wine in equal parts to make the sauce; add pepper and 
salt to taste, aclove of garlic, some sweet herbs, and a 
Let the sauce boil half an 

Melt a piece of butter, 
add a very little flour to it, then the sauce, stir it well 


bay leaf tied up in a bundle. 
hour, and remove the bundle. 


on the fire, and it is ready. 


CRAPPIT HEADS.—A Scottish dish, of which the name 
It consists of the heads of had- 
docks, stuffed with a mixture of oatmeal and suet, 
flavoured with onions chopped smal], and pepper, to 


signifies stuffed heads. 


which the roes of the haddocks are sometimes added. 


The heads are then placed in a pudding dish with a little 


suet, sprinkled with oatmeal, and baked in an oven. 


This was formerly a favourite supper dish in Scotland, 
and is mentioned in Guy Manuering“ as one of the 
good things prepared by the landlady of a village inn for 
a guest to whom she wished to show particular atten- 
tion. Although a very pleasant dish, it has, however, 


fallen much into disuse. 
OMELETTE AU PARMESAN.— Beat up three eggs 


with pepper and salt to taste, and a tablespoonful of 
grated Parmesan cheese ; fry alight colour, and serve 
with plenty of grated Parmesan stewed over the omelet. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


A Cosmopolitan Move. It is asserted, and, we 
believe, on good authority, that Prince Bismarck is 
about to summon to Berlin an International Congress, 
to discuss the present postal arrangements of tho 
world ; and that he is prepared to lay before the mem- 
bers the following proposals, as a basis for negotiation : 
—1. That all the States of Europe, Russia in Asia, 
Turkey in Asia, Canada, the United States, Algeria, 
&c., shall form one postal union. 2. That throughout 
this union there shall be adopted a uniform rate of 
postage of twopence per half ounce. 8. That throughout 
the union, newspapers, printed matter, patterns, &c., 
shall be conveyed ut the rate of one penny for every 
two ounces. 4. That to all countries not included in 
the Postal Union double the above rates shall be 
5. The uniform registration fee for all parts 


charged. 
of the world shall be twopence. 


A Wave of Cold.—The moteorologica) observa- 
tions now made and telegraphed daily in America dis- 
closed, in February, the path of a great atmospheric 
wave of cold across that continent. The Chicago 
Tribune states that on the night of the 11th the telegram 
to that city announced that at Fort Benton the ther- 
mometer had suddenly fallen to 15° below zero, but 
none of the other signal stations exhibited any marked 
On the 12th, the thermometer 


change of temperature. 
fell 35° at Omaha. At Chicago it stood at about 43° 


until midnight, with a very light movement of the 
atmosphere ; the icy wind then arrived, and the mercury 
dropped 33° in ten hours, and fell still lower in the 


evening, the wave passing on towards the south-east. 


It traversed the distance from Fort Benton to Chicago at 


the rate of 25 to 30 miles per hour, and it is stated ex- 
tended at least 100 miles north of the line from Fort 
Benton to Omaha, but not so far to the south. The 
barometer rose as rapidly as the thermometer fell. 


Copper Gas-Pipes.—The Journal de 'Eclairage 
notices an accident which once more proves the danger 
of using copper gas-pipes. A workman having, with 
a three square file, cut almost through half the diameter 
of a gas-pipe of red copper of jin. internal diameter, 
which supplied the Liége station, was removing the 
tool when an explosion similar to the report of a rifle 
ensued, and the workman was much burnt. Some 
gas-pipes having been taken down, they were found 
covered with a blackish coating, and showed evident 
signs of corrosion from ammoniacal condensation. 
The black matter was analyecd, and was found to con- 
sist of an acetate of copper, which exploded between 
203°-248°, producing water, copper, carbon, carbonic 
acid, and traces of carbonic oxide. 


N.B.— 
The above is one way of making use of the trimmings 
of vegetables produced by euttiug them up with fancy 


Pearls.—Mr. R. Garner lately read a paper before 
the Linnean Socicty, in which he referred to the 
theory, now generally adopted, that the production of 
pearls in oysters and other molluscs is caused by the 
irritation produced by the attacks of the minute para- 
site known as Distoma, and believed that, by artificial 
means, this parasite might be greatly increased. British 
pearls are obtained mostly from species of nio, Anodlon. 
and Mytilis, but it is probable that all molluscs, whether 
bivalve or univalve, with a nacreous lining to the shell, 
might be made to produce pearls. 


Coating Oxidisable Metals.—A process devised 
by M. Nagel, of Hamburg, for coating fron, steel. 
and other oxidisable metals with an electro deposit of 
nickel or cobalt, consists in taking 400 parts, by weight, 
of pure sulphate of the protoxide of nickel by orystal- 
lisation, and 200 parts, by weight, of pure ammonia. 
so as to form a double salt, which is dissolved in 6,000 
parts of distilled water, and 1,200 parts of ammoniacal 
solution, of the specific gravity of 0°909, added. The 
electro deposit is affected by an ordinary galvanic 
current, using a platinum positive pole, the solution 
being heated to about 100° Fahr. The strength of the 
galvanic current is regulated according to the number 
of objects to be coated. For coating with cobalt 138 
parts, by weight, of pure sulphate of cobalt are com- 
biased with 69 parts of pure ammonia, to form a doublo 
salt, which is then dissolved in 1,000 parts of distilled 
water, and 120 parts of ammoniacal solution, of the 
same specific gravity as before, are added. The process 
of deposition with cobalt is the same as with nickel. 
Iron Age. 


Liquid Glue.—An excellent liquid glue is made 
by dissolving glue in nitric ether. The ether will 
only dissolve a certain amount of glue, consequently 
the solution cannot be made too thick. The gluc 
thus made is about the consistency of molasses, and 
is doubly as tenacious as that made with hot water. 
If a few bits of indiarubber, cut into scraps the size 
of a buck shot, be added, and the solution allowed to 
stand a few days, being stirred frequently, it will be 
all the better, and will resist the dampness twice as 
well as glue made with water, 


Insanity in France.—History teaches us, says 
the Lancet, that when a nation passes through great 
political storms, that period is always followed by an 
increased development of insanity, which generally 
takes a suicidal form, The throes through which 
France has lately passed have already materially in- 
creased the number of lunatics in that country. The 
inmates Of the various asylums and maisons de santé 
have more than doubled in the course of the last 
eighteen months, and the Morgue in Paris is barely 
large enough to contain the bodies which are daily 
found in the Seine. Among the Communist prisoners 
who are now in durance at Brest, Cherbourg, Lorient, 
and elsewhere, the tendency to insanity is very marked, 
two per cent. having become deranged since their im 
prisonment. The appointment of a medical commis- 
sion to inquire into and report upon this question 
would be both wise and humane. 


The Productions of Florida.—White oak, live 
and water oak, gum, bay, hickory, magnolia, palm, 
dwarf palmetto, pine of several varieties, Indian corn, 
cotton, sugar cane—which, unlike the Louisiana canc. 
reaches a full maturity—sweet and Irish potatoes, 
celery, radishes, rice, tobacco. indigo—the principal 
production under the British occupation ef Florida; 
Sisal hemp, the magney plant or Agave Americana, 
castor bean, the mulberry, peas, pea-nuts, wild arrow- 
root, ryeand oats, tomatoes, cucumbers, melons, beans, 
cabbages, turnips, beets, oranges, lemons, limes, citrona, 
peaches, grapes, figs, pomegranates, plums, blackberries, 
olives. bananas, pine-apples, guava, tamarind, plantain, 
cocoanuts, &. Wheat does not succeed; but flour may. 
of course, be readily procured by the immigrant who is 
not willing to live on Indian corn, sweet and Irish 
potatoes, rice, or the almost countless fruits, added to 
hia meats and fish. As for cattle, they may live on. 
outdoor supplies, and range for ten months of the year 
in Northern Florida, and for the whole year in 
Southern. 


THE ATTENTION OF ALL READERS OF THE “ ENGLISH. 
Mecuasic"’ engaged or interested in the Arts of Construction or 
Design, or cognate industries, is especially directed to the 
** BurLDiNG News,” price 8d. weekly, the best and cheapest journa: 
of its class published. No. 88, published March 32, contains 
articles on:—Carriages; The Conservancy of Rivers; Decorative 
Processes; How to Build Scientifically wih the Aid of Modern 
Inventions—I1X.; Japanese Art; Royal Institute of British Archi- 
tects; The Palestine Exploration Fund; House in Boston, United 
States: Chimney-pleces—Holmwood Villa, near Glasgow; The 
Civil and Mechanica! Engineers’ Society: An Improved System of 
Glazing; Interception ot the Sewage of the City of London from 
tho Thames; Competitions; The 8. Helen's Townhall Competi- 
tion; Paper as a Building Material; Oxford Architectural and 
Historical Society; Archmological: Building Intelligence (the 
most complete weekly record published of the erection and 
restoration of buildinga thronghoat the country); Dr. Hav- 
ward's Model House: Building Stone and How to Jadge It—II.: 
Pinmbing ; House at Bexley Heath; London Police-courts and 
Stations; How Architects are Treated in the West; Giinsborongh 
Corn Exchange; Economising the Sewage; Intercommunication 
(almilar to “Queries and Replicas" in the EnN@ursu Mrctiaxic); 
Statues, Memorials, &c.; Our OMce Table; Trade News—Wazes 
Movement (containing carefully prepared Notes of tho agitation at 
present provailing in the Building Trades with regard tothe Nine 
Hours’ Movement, &c., &c., &c. Illustrations :—Chimney-piecea, 
Holmwood. near Glasgow, A. & G. Thomson, Architects; House in 
Boston, United States, Crace & Van Brunt, Arcbitocts. Price $t., 
post free Rid. Published at the Office of the Exaitse Mecuawtc 
81, Tavistock- street Covent-garden, W. C. 
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THB ENGLISH MECHANIC LIFELOAT FUND. 


Sud toriptions to be forwarded to the Filtor, at the Office, 81 
Tavistock-street, Covent-garden, W.O. 


Amount previously acknowledged =e „ 4332 5 6 
Joho King ee oe .. ee oe ee 010 
5 £333 6 6 


ANSWERS TO CORRESPONDENTS.. 
— — 


„% All communications should be addressed to the 
EDITOR of the ENGLISH MECHANIO, 81, Tavistock-street, 
Covent Garden, W.O. 


The following are the initials, &c., of letters to hand 
up to Tuesday morning, March 26, and unacknowledged 
elsewhere: 


W. H. Cuell.- G. R. Hallane.— Philip P. Hanson.—L. 
Michals.— Geo. E. Jee.— Young Moulder. — George 
Lampbard.—Wm. Moore, jun. John Ridgway.— R. G. 
Kent.— P. W. Mayor.— C. Scopus. — Greybeard.—8. 
Bottone.— R. A. Proctor. - Cameo. — Old Dog Tray.— 
The Harmonious Blacksmith. — W. Pengelly.—Sigma.— 
W. R. Birt.— Fred. Harrison. — A Slüpbuilder.— Eureka. 
—J. C. M.— Monet a.— O. W.—G. H. S.— John Clega.— 
Zoo Andra.— F. T. 8. S. D.—Interrogator.— Fond of 
Singing. — E. Naylor.—-A New Subscriber. — Samuel 
Davis.— S. G.—Wm. Hutchins. -N. Du Fai.—J. Walton. 
—M. Paris.—J. B.—Jack of All Trades.— R. 8. T.— 
Screw.—Photo.—M. R. C. 8.—Hy. Newman.—A. Z.— 
E. H. W.—H. D.—R. Langdon.—A. W. C. Price.—W. H. 
Harris.—W. C. Hugbes.— G. H. Hurst.—A. J. White.— 
G. F. H—W. G. Clarko.—An Anxious Mechanic.— 
Rosee.—G. A. D.—Rata.—Semaj.—Full Stop.— W. J. H. 
H. F.— A. J. V. G.— R. Tervet.— Samuel Smither.—J. 
R. Proctor.—E. B. Fennessy.—Experior.— C. B. B.— 
Iriosal.— Archer. - Touchstone. — Country Tinker.— W. 
Bright. — Matthew Berth.— A., Li verpool.— Ultima Thule. 
—Lyons.—Anxious.—W. W.— Bed of Stone. — Cham 
pagne Charlie.— Geo. Knott.— B. H. Harris.— Henry 
White.— King Fisher.— Ralph Lowdon.— F. R. A. 8.— 
E. R. E. A.— T. Leith.—Ambitious Chomist.— R. D. D. 
Masey.— Excelsior.— W. R.— H. Sheppard. -A. J.— 
S. Pearce.— Vega. — L. W. D.— B. H. Rochdule.—. Eneas. 
Dig by. — G. D.— Zeta.— Youngster.— A Chemical 
Student.—F. B. T.— R. G. A.- A Subscriber.—S. W. 
Dudley.—J. Westwood. —- Wm. Richardson. -K O.— W. 
H. Skelton.— Old Coin.— Barbaros. — F. l'. C.- Geo. N. 
Dobson. —A Young Student. — C. N. Abbe.it.—L. C. E.— 
W. H. Hey.—W. P. D.—Philadelphus.—E. T. S.—A 
Young Reader. — J. Chamborlaiu. — Khoda Bux. — 
Jobber. —Thetamu.— Telescopic.— W. E. Henning.— 
F. A. Edwards. — Welshman.— J. W.—J. W. Card.— 
Northern.— J. D. Hardy.—Galashiols.— Fletcher and 
Sinclalr. - Coastguard.— E. A. Hausom.— J. H. H.— 
Detritus.— Sharp and Good. — Boats wain.— Social Re- 
former. 


Joun SHaw.—Yes. 


B. Bupp.—Your letter is not forwarded, because it is 
our rule not to forward such letters. 


Education, Labour, L. Langdon, Youngster, and C. P. E. 
Your queries are advertisements. 


L.— Monthly, price one shilling, and a poor shilling's 
worth itis. Judge for yoursolf. 


S. SMI THER.— Ornamental Turning. No. 7, next number. 
Frazer HALLE, LL.D-—Scientific Education next week: 
J. K. P.—Your other answers next week. 


E. L. G.—The P.S. to “Save Us from Decimalism” camo 
tuo late for this number. It will appear as a separate 
letter next week. The answers will also appear then. 


V. C. B.—Don’t ask silly questions. 
J. D.—The Organ Built, No. 6, next week. 


CRRVUS.— Though you donbtlessly disclaim with truth 
that you have no interest in the books you recommend, 
still the insertion of your letter would Jook like an ad- 
vertisement, and would certainly have the eifect of one. 


FIDDLER.— Vou have wandered rather too distantly into 
the regions of speculation in your letter ou“ A Ques- 
tion of Sight,” to render it suitable for our columus. 
Please see vur answer to Phœbus“ in last number, p. 26. 


PN HCMATIC LEVRER.— Please send the draught of “the 
novel arrangement from Germany.” 


N. Inoxs.— We should be glad of the particulars of 
galvanising iron works in general. 


ONE WHO CONSIDERS DARWIN 4 FooL.—You are more 
emphatic than you are polite or truthful Darwin, in 
sll probability, if he considered you worth considera- 
tion at all, would prefer that you should entertain 
such an opinion of him. 


Senex.—Your answer about combing hair smoothly 
over tho head being the cause of baldness cannot be 
correct, as women would then becowe bald sooner 
than men. 


JAMES SmiTH.—Your query, if inserted and answered, 
would have no general value, as it would only be use- 
ful or interesting to one person—yourself. We desire 
our space to be occupied with information useful or 
interesting to the largest number. 


Correspondents whose communications are not inserted 
for reasons given in Hints to Correspondents.’ — 
Vermilion, E. Barber (Ist reply), Alpha (University 
Club), Peronelle (first query), J. H., F. B., Clock 
Fancier, Semperviva (first query), Thomas Marshall, 
Manxman, Thomas Stone, Reed Maker, C. Williams, 
Samuel Hill. 


W. T.—It is unreasonable that you should ask “ F. R. A. S.“ 
to give ycu the desired information. Your letter is not 
forwarded becauso it is contrary to our rules, aud if it 
were not F. R. A. S. would not comply with your 
request, 


4 


A COUNTRY SCRICRIRER—Aak a surgeon. It is astonish- 
ing how compincently some of our subscribers submit 
serious medical questions to a host of people whom 
they have never scen, and who will never see them ; 
and of whose qualitications they are entirely ignorant. 
We expect one of these days to receive a query asking 
for information on tho best and easiest way of ampu- 
tating one’s own leg. 


Josrru Davres.—We should be glad to receive a short 
series of letters on the subject of nail making. 


MILLER— See indices to back vols. 


G. W.—For information on tinning see pp. 91, 141, 164, 
Vol. XII.; 649, Vol. XIII. . 


TRUEFITT.—Too frivolous. Write to some of the Penny 
Dreadfuls.” 


Epucwp W. Cock. — For paint for engine, see pp. 318, 
366, 368, and 417, Vol. XIII. 


J. L. RRILLVY (Boston, U. S. A.) —- We cannot send volumes 
by post nt all, nor back numbers, except at greatly 
increased postage rates. For the same reason we had 
better pot send you monthly parts. Any instructions 
should be given thronrh the agency by means of 
which you subscribe. Back numbers are 5d. each in- 
cluding postage. 


H. B. E.— In No. 367. 


LIVERPOOL SUBSCRIBER.—See reply to “Country Sub- 
scriber.“ í 


BaTtLe.—Sece indices to back vols., and the next six 
queries you send try and let onz of them be abont 
something that has not been answered in back numbers. 


CrreracH.—For information on galvanising iron, &c., 
see pp. 482, 478, 523,576, and 622, Vol. XII., 343 and 516, 
Vol. XIII. ry 


G. WHITTLE.—Faoar directions to mako collodion balloons, 
see p. 832, Vol. XII. 


A NOVICE IN THE ART.—An illustration and description 
of Cantelo's apparatus] for egg-hatching, was given in 
reply 6503, No. 310, Vol. XII. 


C. J. REconpox. - We have no space for any more replies 
to the query. 


J. RAE (Sydney, N.S.W.)—The photos with your second 
letter are quite clear, and will appear in our next 
number. o cannot send the vols. to yon for M. 
Tornaghi, as recent regulations of the English Post 
Office prevent their transmission by post. We there- 
fore have commenced his subscription with the last 
number, which begins Vol. XV., and await your further 
instructions. We have never sent duplicates of your 
vols., and trust the original parcel has by this time 
roached you. We shall send weekly numbers, and not 
monthly parts, as the postage for the latter is so heavy. 


A WaTCHMAKER.—Yonur question is too vague. You had 
better send the battery to the makers to be repaired. 


Boots.—Badness of leather, or a habit of buying boots 
too narrow for your feet. 


ADAu.—“ Traditions of Pre-Adamite Races,” are matters 
of too vague a nature for our pages. Never mind 
about your “decent,” but pay more attention to your 
spelling. . 


ADVERTISEMENT. ——We will not help you to disfigure the 
streets. 


W. D. T.—Yes; apply at the Patent Office. 


Excernsror.—We shall be glad if one of tho corre- 
spondeuts using this nom de plumo will change it. 


R.—Try poison. If your dogs are good for anything they 
will not interfere with a kitten if brought into the 
house young, aud care taken to familiarise them with it, 


Un Ecosst.—The “editor is not agreeable.” It is un- 
reasonable of you tonask Mr. Tonkes to repeat infor- 
watiou after he has referred you to page aud volume, 
and when you can obtain the number for twopence! 


A. J. F.—For information on skeletonising leaves, see 


W. F.—We do not intond reporting them this year. 
JAMES CUNLIFFE. —See back numbers. 


Cypner.—There isa difficulty in reproducing music in 
our pages, especially of other than the established 
notation, Wo were enabled to illustrate“ H. T. W's” 
letter by the kindness of the Kev. Jno. Curwen, who 
voluntarily offered to supply the necessary stereos. If 
the supporters of vour system will do the same, we 
will print yours. We do not see, however, that it is at 
all necessary, as the principle of the cypher system is 
apparent to any one who has seen the tonic sol-fa 
notation ; neither do we see how the printing of your 
first letter would bave prevented what vou call tho 
“extraordinary assertions” of “A Schoolmaster.” 
„H. T. W.,“ io a letter to us, expressed a wi-h to know 
more of the cypher system. We have therefore made 
an exception to our rule, and forwarded your letter to 
him, and advised him to communicate with vou by 
advertisement in these pages. 


J. A. Wiison.—Similar answers preceded yours. 


NQUIRER.—Beotween freezing and boiling temperature, 
rods of glass expand 3S5in. in 100,000; of copper, 
17lin.; of cast iron, 109in.; of brass, 188in.; and of 
steel, 114in. 


R. H.—Yes; you will easily understand how—though the 
principle is somewhat differently applicd—by reference 
to an article on the magic box, on p. 350, Vol. X. 


Ropent Harrrson.—For information on vulcanising 
indiarubber, sce p. 415, Vol. XIV. 


A. Lurrxin (Iowa, U.S.A.)—Seo reply to J. L. Reilly for 
reason why back nuubors are not forwarded. 


W. D.—What dv you mean? 


E. Toyr.—See "Sable’s" articles on painting magic-lan- 
tern slides, and bis occasional answers. 
C. T. O. - Beck with's sewing-machine is an American in- 


vention many cor respondents have been inquiring 
about. 


T. Stixcer.—Yonr reply is an advertisement. See 


notice to advertisers on frat page. 
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THE INVENTOR. 


— 


APPLICATIONS FOR LETTERS PATENT DURING THER 
WEEK ENDING MARCH 10, 1872. 


750 J. H. Johnson. Lincaln's Inn, for improvements in machinery 
or upparatus for separating or serting varlons substances. A com- 
nunication. 

751 W. Rose, Halesowen, Worcestershire, for improvements in 
treating waste boilor plates and other similar plates for the manu- 
facture of gun barrels and nail rous. 


763 E. Watteeu, Middlesbro’-on-Tees, for improvements in er- 
plosivo ccmpounds. A communication. 

753 8. Gibson and J. Gibson, Hebdenhridge, Haltfax, for im- 
provements in sewing machines. 

784 J. Simpson, Wortley, Yorkshire, fora new or improved 
devico for protecting growiug celery and cardoons. > 

755 8. Barton, jun, Cannon-street, City, for an Improved rose 
and nozzle or jet to be used in counection with syringes and other 
apparatus for distributing water. 

758 W. L. Anderson, Limehouse, for an improved mode of 
fastening g ‘itera, legyings, and other articles, and in the fastenings 
eraployed therefor, 

757 A. M. Clark, Chancery-lane, for improved mechanism for 
chavging the ahuttles in looins. A communication, 

758 R. A. Browne, Richmcnd-hill, Surrey, for an improved 
utensil for poaching eggs and other culinary purposes. 

759 W. A. Smith, Princes-street, Hanover-square, for an im- 
proved purse-glove. 

wo W. R. Lake, Southampton-buildinga, for improvements in 
the manufacture of boots nnd shoes, and in appxratas theretor. A 
communication, 

761 B. Deards, Harlow, Essex, for an improved apparatus for 
heuting wuter for warming conservatories aud other buildings. 

763 A. M. Clark, Chancery-lane, for an improved battery gun. A 
communication, 

763 T. Bradford, Fleet-atreet, for improvements in the means of 
beuting cylindrical er other urfaces used for mangling, calendering, 
or ironing textile or other fabrica. 

764 W. R. Lake, Sonthampton-bnuildings, for improvements in 
machinery employed in the manufacture of leather, A communal- 
cation, 

765 C. W. Heat in and E. E. H. Francis, Charing-cross Hospital, 
for improvements in apparatus for Altering oll and other liquids. 

766 S.J. Beaman and J. Onions, Wodnesbury, for an improved 
puddling furnace. 

767 A. Schanschioff, Tannton- terrace, Middlesex, for improve- 
ments in apparatus for facilituting telegraphic signalling upon 
railways. A communication, 

703 T. J. Smith, Fleet-atreet, for improvemonts in npparat us for 
the production of gases for heating and other purposes. A com- 
municstion. 

769 A. Schanachieff, Taunton-terraca, Middlesex, for improve- 
ments inapparatus for receiving telegraphic siguala and despatches, 
A comiunication, . 

770 W.R. Lake, Sonthampton-bulldinge, for an improved ap- 
pu ru tus for preventing injury to railway carriages by the displace- 
ment ve removal of the ruils, the slipping of the wheels therefrom, 
or other like accidents. A commuuient ion. 

771 S. R. Gregg, Lombard street, City, and D. Evans, Cassiand- 
road, South Hackney, for improvements in the method cf forintng 
the surfaces of roada, railways, footpaths, platforms, and other 
roadways, which improvements are applicable to the construction 
of bridges, pillara, sud othor buildings. 

773 J. Bavin, Luambeth- walk, Lambeth, for improvements in 
steam engines and in generating steam. 

773 W. R. Lake, Southampton-buildings, for an improved roll for 
spinning machiues. A communication. 

774 W. J. Lockyer, Bristol, for improvements in tbe preparation 
of artificial manures. 

715 W. Palliser, Crom well-place, South Kensington, for improve- 
mente in boots and shoes. 

776 J. Somerville, Dublin, for {mprovemonts In gas retort lids 
and mouthpieces, and inachinory for luting tho game. 

777 E. Edwards, Soutlampton-bnildinge, for improvements in 
disi plates for calendar clock and watches. A communication. 

77s W. G. James, Storey's Gate, Westminster, for improvoments 
in the construction of traps for drains. 

779 J. C. Mewburn, Fleet-street, for a now or improved safety 
thermometer or alarm apparatas for steam boilers and other par- 
poses. A communication. 

780 A. M. Clark, Chancery-lane, for an improved safety boat- 
lowering and detdéching apparatus. A communication, 

781 II. B. Barlow, jun., for improvements in the mannfacture 
of bealds for weaving and in hould shafts, Acommanication. 

782 Sir J. Whitworth, Manchester, for improvements in wheels 
to ran on ruilroads and common roads. 

783 W. R. Lake, Southampton-bufldings, for an improved 
electric tach for hehtipg gas. A communication. 

744 E. Kaulba -h, Warwick- street, Regent street, for the improvo- 
ment the means of obtaining parallel motion, and of converting 
curvilinear into direct rectiimear motion. 

755 J. Collinge, Manchester, for improvements in reaping and 
mowing machines. 

786 W. R. Lake, Southampton- buildings, for improvements in 
boot and shove heels. A communication. 

77 A. Long sdon, Denmark- hill. Surrey, for improvements in 
ships or vessels of war, and in forts, batteries, and other armed or 
military structures or apparatus for use on sca und land. 

703 M. Payuo and C. II. Payne, Thrapston, Northampton, for 
Improvements in brick-making machines and in apparatus con- 
nected therewith. 

7K) J. Kincaid, gt. James'a-street, Middlesex, for improvements 
{n the permanent way of tramways. 

790 R. A. Robertaon, Victoria Docks, for Improvements in 
evaporating Hquids und in the apparatus to be employed therein. 

ql P. Jeusen, Chuncery-lune, for improvements in boring 
through earth or other oil by means of water pressure, and in ap- 
paratus therefor, A communication, 

792 R. Clachar, Glasgow, for improvements in pressas for press - 
ing cotton and other tibrous substancoa iuto balos, A colwmulcn- 
tien, 

793 F. S. Thomas, Baker-stroet, Pentonville, for improvements 
in tuo materials tur making roads, ways, and floors. 

794 J. Rasaoll, Bonnyfield, Stirling. and W. R. Hutton, Stirling, 
N.B., for improvoments in obtuining zinc. 

798 W. E. rhomas and E. Taylor, Salford, for improvements in 
the method of ond apparatus for tring roliers on to the uales of 
wringing, mangling, and other machines, z 

jas J. Warburton, Biugley, Yorkshire, for an improved cor 
fastener and apparstus or machinery tor making the same. 

797 J. Barnett, Aberfeldy-street, Bromley-by-Bow, nnd W. 
Vokins, Murk-lane, City, for the economisatlon of tus and prò- 
vention of incrustation in boilers. 


793 J. Barnett. Aberfeldy-street. Bromley-by-Bow, and W. 
Vokina, Markane, City, lor improvements in zurnases. 

qm M. Benson, Southampton- buildings, for improvements in 
washing, cleansing, and purifying petrolenm and other kinds of 
oil, au in the upparatua for perfur the aame. A comuunica- 
tion. 

800 E. Laporte and C. D. Fontaine, Brussels, for improvements 
in the preparation of tobacco. 

BOL F. W. Gerhard, Wolverhampton, and J. Light, jun., Deadtey 
Staffordshire, fur improvemonts in the producten of iton and 
steel. 
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LUNAR METEOROLOGY. 
By W. R. Brat, F. RA. S., F. M. S. 


A. meteorological processes depend more or 


ess on the sun for their existence. It is 
his heat that warms the surface of our planet, the 
earth ; its atmosphere, partaking of the warmth 
communicated by his beams, is rendered capable 
of sustaining the maximum density of aqueous 
vapour at its then existing temperature, and all 
the meteorological 5 we are acquainted 
with follow. e sun affects the terrestrial 
surface so ar he those of the other planets of 
his system, and it may, perhaps, contribute to a 
clearness of conception if the operation and 
effects of heat upon those planets be considered 
under the term planetary meteorology; and in 
like manner, if we are able to trace the effects of 
heat upon the moon’s surface, and detect appear- 
ances which cannot be referred to known agencies, 
but which are not unlike many meteorological 
phenomena on the earth and planets, the classifi- 
cation of such effects and appearances under the 
designation of Lunar Meteorology—although we 
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are unable to detect by optical methods the 
existence of a lunar atmosphere—may be both 
suitable and legitimate. 
The study of Lunar Meteorology must neces- 
sarily be a difficult one. The ordinary training 
of the astronomical mind is inadequate to grapple 
with it; it does not depend upon accuracy of 
measurement, nor can it be elucidated by instru- 
mental methods except in one important particular. 
A keen eye to detect with facility minute differ- 
ences of colour, a correct appreciation of definition, 
contrasted with a want of that necessary quality 
for seizing the smallest detail as manifested on 
neighbouring portions of the moon’s surface, and 
a disburdening of the mind of any preconceived 
opinions as to the existence or non-existence of 
hypothetical conditions, are among the elements 
of successful study. These, however, are not all 
the requisites ; it is not only exceedingly difficult, 
bat almost impossible, for one observer to carry 
on the inquiry single-handed. Co-operation is 
necessary, and co-operation of a peculiar kind. 
The mere detection of differences of colour or 
definition in the present state of selenography is 
` not of itself sufficient to establish the existence of 
Lunar Meteorology. Astronomers have been 
trained in a different school: they ask for proof, 
and they have a right to demand it, and proof 
can only be obtained by a long series of observa- 
tions. Several obeervers must unite in a course 
of laborious and almost uninviting observation, 
and register night after night the general appear- 


ance, kind of definition, colour, and brightness of 


a small portion of the moon’s surface. It is only 
after two or more years that these records can 
yield any fruit, and the fruit will greatly depend 
upon the character of the mind that undertakes 
the final investigation. 


INAT 


We have already hinted that heat is the agency 
which contributes in the greatest degree to meteor- 
ological phenomena. The developmentof heat on 
the surface of a planet or satellite is proportional 
to the altitude of the sun above any given spot 
on the surface, and we know that the diurnal and 
annual progressions of temperature on the earth’s 
surface are functions of the sun’s altitude and 
declination. Although we cannot measure the 
effect of heat on the moon’s surface thermometri- 
cally, yet, as we know that on the earth the sun’s 
rays are capable of effecting changes of colour in 
terrestrial bodies, so changes of colour of portions 
of the moon’s surface are not unlikely to be 
exponents of the effect of the heating power of the 
sun upon them. 

There are three methods by which alterations 
inthe tints of lunar objects may be ascertained : 
First by estimation, second by comparison with a 
graduated series of tints to which a more precise 
numerical value can be applied than to mere eati- 
mation, and third by the use of an instrument g0 
constructed that the observer may readily record 
the numerical value of the tint presented to his 
notice. In carrying out a series of observations 
on either of these methods the obstacles are con- 
siderable, but not insurmountable. There is 
nothing particularly inviting in registering night 
after night the colour of a small spot on the moon. 
What is to come of it? is a not unlikely question, 
and unless the observer has faith in obtaining 
results that will repay him for his labour. either 
from the discussion of his own observations, or 
from a combination of them with the observations 
of others, he is apt to grow weary, especially if he 
has to wait two or three years before any of his 
observations can be turned to account. Again, it 
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is not improbable that his enthusiasm may be in- 
sufficient to carry him through so irksome a 
labour, if a thought orosses his mind that he is only 
one of several workers, and that somebody else 
may reap the benefit of his exertions, forgetting 


that if a few earnest observers are banded to- 
gether to raise the bucket from the well, the dis- 
semination of the truth when once obtained is of 
far greater importance than the aggrandisement 
of one or even of all who have sought for and 
found it. The present popularity, or the endur- 
ing reputation of a great discoverer, is as nothing 
compared with the trath found and promulgated. 
We revere such names as Copernicus, Kepler, 
Newton, Herschel, and others; bat what would 
those names be without the great trathe which 
the men who bore them were the instraments of 
unveiling ? 

Discoveries of whatever nature, whether com- 
manding the admiration of mankind or confined 
to the knowledge of a few, are mostly the results 
of laborious investigations conducted by means of 
weight and measure into which number neces- 
sarily enters. We have said that the progress of 
lunar meteorology does not depend upon accurate 
measurement, except in one particular: that par- 
ticular we will now examine. Of the three 
methods alluded to for determining changes of 
colour on the moon’s surface one only has yielded 
any result: it is that of estimation, but this would 
have been useless without number. A well-known 
spot on the moon, Plato, has been selected for the 
observations, and some half-dozen observers 
entered energetically into the work : mostly three 
gradations of tint were observed—light, medium, 
and dark. In the course of two years 133 esti- 
mates were made, varying from very light to very 
dark, and to each estimate a numerical value was 


attached—light 0°38, medium 0°50, and dark 0°66. 
The observations treated in this way have yielded 
a curve which unmistakably tells us that the 
material of the floor of Plato undergoes changes 
of colour immediately dependent upon the altitude 
of the sun above its horizon, and also that these 
changes of colour bear (with regard to the moon) 
the same relation to solar influence as the expan- 
aon of mercury in our thermometers does on the 


Although it has long been ted that the 
forms of objects onthe moon’s surface are affected 
by the angle of illumination, as it is termed—i.c., 
the angle in which light falls as dependent upon 
the altitude and azimuth of thesun—the apparent 
variations arising from changes in the illuminating 
angle have, so far as we are aware, never been sub- 
jected to a close com ; and, while changes 
of colour, so far as regards the aspects of bodies, 
have been supposed to depend upon different illu- 
minations, we believe this to be the first instance 
in which the connection has been really shown; 
indeed, in the curve befcre us we have something 
more than mere change of aspect, for the deepen- 
ing of the tint as the sun approaches the meri- 
dian, in our opinion, arises from a temporary 
change effected by heat in the material of (or 
over?) the floor of Plato, whatever it may be. 
We must not, however, regard the present result 
as one warranting us to lay down our arms. If 
we desire to become really acquainted with lunar 
physics we must be up and doing, for it is only 
one, perhaps, of a long series of results conducing 
to this end; certain bright spots have been sus- 
pected of fading, and certain light areas, if earlier 
records be correct, have become permanently 
darker. The ocean of lunar research is before 


ns: we have picked up one pebble, we hope many 
more will follow. 

Passing from the consideration of the effect of 
solar heat upon the colours of lunar objects, as 
partaking of the nature of a meteorological pro- 
cess, we may bestow a thought or two on a Tow 
phenomena in which heat may be intimately con- 
cerned. It has been our lot on several occasions 
to witness simultaneously on the moon's surface 
two very different aspects, and we have found 
instances on record precisely the reverse of those 
which we have noticed. It would swell this 
article to too great a length to quote such instances, 
or give our own experiences, suffice it to say, that 
we have remarked the definition of a region—the 
Mare Serenitatis, for example—to be anything but 
clear and distinct : scarcely a crater could be 
detected upon it; at the same time the region to 
the east, including the Palus Patredinis, and the 
Palus Nebularum, bas been so clear and well 
detined, that very minute objects could be readily 
discerned. As the manifestation of these different 
states, although synchronous as regards the earth 
view, are referred to different portions of the 
luni-solar day, and appear to be connected with 
the position of the sun in the heavens, they may 
be appropriately classed as meteorological phe- 
nomena. 

In the foregoing remarks we are not aware that 
any theoretical considerations have been intro- 
duced ; a connection between changes of the sun’s 
altitude and colour has been shown, and a con- 
nection between clearness and obscurity of the 
moon's surface on the one hand, and the sun's 
altitude on the other, hifted at. So far as th. 
remarks may be supposed to have a theor:': 
bearing, it would be on the vexed question 
lunar atmosphere; but whether the cont. 
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on this quest ion be terminated in the negative or 
affirmative, the facts mentioned above, as well as 
their connection with and dependence upon solar 
influence, will remain ag ascertained portions of 
selenographical science. 

REFERENCES TO ILLUSTRATION. 

Curves of solaz altitudes and variations of 
colour at the Lunar Crater Plato. 

The dotted curve is that of the sun’s altitude, 
the continuous curve that of the variations of 
colonr. 

The horizontal lines represent intervals of 10 
5 altitude, and 0°10 of chromatio varia - 

n. 

The vertical lines represent intervals of twelve 


ee in the luni-solar day, from sunrise to sun- 


velopments of letter-press printing, where, from 
the nature of the surrounding conditions in 
those situations where durability would be most 
serviceable, the electrotypes would be subjected to 
frequent dampings, occasioning action of a moat 
destructive character. Whether any means can 
be fonnd to obviate this defect remains to be 
seen; the utility of the discovery isin other di- 
rections of so much importance that we proceed 
to lay before our readers what is known of its 
principal features and the uses to which it has 
hitherto been put in the arts. 

The first specimens of iron electrotype were, 
we believe, exhibited at the Paris Exposition of 
1867, and were produced by M. Feuquidres, but 
according to Professor Jacobi, although they pre- 
sented a tolerably good surface, the reverse was 
full of small holes, and altogether they were much 
inferior to those of M. Klein, produced by an 
entirely different method in the following year. 
M. Klein had previously made many experiments 
upon the subject, and after witnessing the re- 
sults of M. Feuqnuières he returned homa and 
subsequently bronght the arb to its present de- 
gree of perfection. 

Professor Jacobi, wha has written more on this 
specisl branch of electro-metallurgy than any 
other savant, states that the quality of the iron 
deposit depends almost entirely on. the greater 
solubility of. the anode, and with this fact in view, 
M. Klein combined the iron anode with one of 
copper—Professor Jacobi afterwards modifying 
this arrangement by substituting charcoal made 
from born in p of the copper, by this 
means obtaining more powerful results. From 
theaccount of his experiments recorded by M. 
Klein in a letter to the Academy of Sciences of 
S. Petersburg, we learn that his first attempts 
were made in coating engraved copper-plates 
with iron, for which purpose he employed a bath 
of the chlorates of ammonia and iron, to which 
was added a small quantity of glycerine ; but, in 
endeavouring to obtain a thicker deposit, this 
process was found to be unsuitable, as the iron 
not only cracked on the surface but fell off in 
brittle flakes. To remedy this M. Klein 
prepared three baths, the first consisting of a 
concentrated solution of the crystals of double 
salt— FeO, SO, + NH. O, SO; + 6 HO; the 
second was composed of the same salts, but 
mixed in the proportion of their equivalents ; 
while the third was prepared from a solution of 
sulphate of iron by precipitating the iron with 
carbonate of ammonia, dissolving the precipitate 
with sulphuric acid, and removing excess of acid. 
These solutions were cencentrated as much as 
possible; and iron plates, with a surface nearly 
eight times that of the copper, were used as the 
anode. Using a Daniell battery a deposit was 
obtained in about 24 hours, but this was a com- 
plete failure, being full of holes and breaking up 
easily. With the weaker action of a different 
battery slightly improved deposits were obtained, 
but still so far from the results desired that M. 
Klein cast about for the discovery of the cause 
and the means of remedying it. This he plti- 
mately found to be the acid character af the bath, 
which he attributed to the fact that moro iron 
was deposited than was dissolved, and in order to 
give the anode a greater solubility M. Klein 
united a plate of copper with the iron, as before 
mentioned—the result being that the bath com- 
posed by the first method remained in good con- 
dition after many hours’ working, and the deposits 
became perfectly satisfactory. The process is 
one, however, requiring great oare and attention 
to prevent too free a disengagement of gas, the 
best results being obtained by keeping the 
current so that neither oxygen nor hydrogen is 
disengaged. Prof. Jacobi found that this stage 
could be ascertained by means of a galvanometer, 
which indieates when the current is too feeble or 
too strong. 

Such are some of the facts of probably the 
most important invention in electro-metallurgy 
since the primary discovery of that art. For the 
mere coating of a plate with an iron face, the 
process of M. Jacquin before referred to has been 
used. with excellent results for some years. In 
this a solution of hydrochlorate of ammonia (1 to 
10 of water) is placed in a trough lined with 
guttapercha, a plate of iron nearly as long and 
as deep as the bath is connected with the positive 
pole of a Bunsen battery, and another plate about 
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IRON AS AN ELECTROTYPE. 


* JITHIN the last ten years on so the attention 
of electro-metallurgists in England and on 
the Continent has been devoted to the attempt to 
discover a successfnl method of forming an 
eleotrotype in iron, and it was only so recently 
as last year that the announeemeantof the supeess 
af the researches of M. Klein, an official of the 
state paper-mills at S. Petersburg, was publicly 
made, and specimens of bank-note. and other 
plates, medads, a page of printing type, and sundry 
other articles produced by the prooees were placed 
in the International Exhibition two or three 
months before its close. Although the publication 
of the modus operandi of M, Klein's process, and 
the exhibition of some of its most satisfactory 
results, are 80 comparatively recent, we believe 
that iron electrotypes have been in use in Govern- 
ment departments in Russia for nearly four years, 
especially for printing bank-notes. Most of our 
readers arp aware af the great strides that have been 
made in the art of'electrotyping since the time of 
its discovery by Mr. Spencer in England and 
Professor Jacobi in Russia some thirty years ago, 
a discovery which has developed into an important 
‘manufacture, not the least usefnl branch of which 
is the employment of electrotypes, both in letter- 
press and what cammonly known as copper- 
plate printing, Up to the present time copper is 
the meta] whick has given the most satisfactory 
results from all ppints of view, as the production 
of electrotypes in that metal is remarkably easy, 
and consequently cheap, while they are sufficiently 
durahla to answer all ordi purposes. As sub- 
stitutes for the original engravings they are 
‘almost invariably, employed in standard works 
which ara likely tarun through numerous editions, 
the wood blocks being thus preserved in as good 
condition as when they left the engraver's hands. 
The copper electrotype has also proved itself a 
formidable rival to the ordinary stereotype for 
works which are repeatedly reprinted, such as 
Bibles, prayer-books, &c. But copper has its 
disadvantages for the purpose as well as its ad- 
far more durable than 
it is 
yet all too soft to withstand the wear and tear of 
many thousands of: impressions; it is liable to 
corrosion if put away damp; and it is utterly 
unsuitable for use with certain coloured inks— 
e.g., rod, whieh, containing vermilion, a com- 
pound of mereury and sulphur, eats away the 
fine lines of an engraving ina very short time, 
rendering the copper elestro totally useless for. 


ting purposes, 
PUp to the present time the only process. which 
has been much employed in obtaining a harder 
and more durable surface is that of M. Jacquin, 
known as acicrage, which consists in coating a 
copper plate with a thin film of iron. It has been 
asserted, however, that the iron electrotype 
plates of the new process are almost indestruc- 
tible ; that they are better able ta withstand the 
inevitable: accidents constantly ocourring in 
printing-offices; and that, above all, they can be 
produced. at a cheap rate. As a matter of fact 
there can be little denbt that the process of iron 
electrotyping, once understeod and reduced to 
working order, would be as cheap as, if not 
cheaper than, the employment of copper, while, 
as far. as the chapter of accidents is concerned, 
iren would not be so liable to damage as the 
softer metal. Bat with regard to indestructi- 
bility it is net so easy to draw the line, for 
though iron would doubtless be the most suit- half the size of the other attached to the nega- 
able material where the printing surface is tive pole. These are immersed in the solution, 
always protected fm damp, as in bank-note and the bath left for several days, till it arrives 
printing, the tendency to rust must be elimi- at the proper condition for working. The article 
nated before iron can hope to supplant copper to be coated is then substituted for the smaller 
in the far more general and widely-extended de- | iron plate attached to the negative pole, and im- 


mersed in the bath; if the article is not imme- 
diately covered with a bright coat of iron the bath 
is not ready, while it should not be allowed to 
remain in after the bright coating begins to show 
a black deposit around the edge. But this pro- 
cess is, we believe, only applicable to the coating 
of copper-plates or electros, or articles made of 
alloys of that metal. 


METALLURGY OF IRON AND STEEL. 
(Continued from p. 29.) 


1 Hindoo process of extracting iron, as pre- 
viously described, is in use not only in that 
country, but has been employed.from time imme- 
morial in India, Burmab, Borneo, Madagascar, 
and. Africa. These people, however, do not get 
perfectly pure ore to operate upon, and one 
common impurity in it is silioa (a compound of 
silicon and oxygen), It bas property of 
iting with the oxide of iron to form a slag, and 
when we extract iron from ore of this sort we 
get, in addition toa lump of metal, a quantity of 
fosible glass-like stuff called slag ''—a silicate 
of iron. After these people get their iron out of 
the furnace, they ant it into two pieces (or more, 
according to the size of the lump) and work each 
part separately (i. e., heat it and forge it) under 
the hammer, and in this. way they will produce 
good iron, in small pieces, at about £8 per ton. 
Now, we are apt to look down on these people 
with boastful superiority, but let us see what they 
have done. They have produced a solid iron 
column at Delhi, between 40ft. and 50ft. high— 
accounts vary as to depth in the ground, ao- 
cording to one itis 16ft.—in cireumference 5ft., 
and highly ornamental at top. A cast of this 
column is now inthe South Kensington Museum, 
and a piece of the iron which the lecturer had 
had presented to him he had submitted to be 
tested, and it turned out to be wrought iron. It 
was probably forged piece by piece, end on by 
hammering. According to one account it was 
made 900 s.c., but another and more probable 
statement put it at 400 B.C. 

Carbonic oxide (CO) is a most important agent in 
metallurgical operations; and its applications 
form one of the most valuable steps in modern 
times. It is a colourless, inodorous, highly 
poisonous gas, burning with a very hot blue flame, 
and forming, with the oxygen of the air, carbonic 
acid. Passed over red hot iron oxide it takes up 
an atom of oxygen and forms CO, It may 
frequently be seen burning at the top of a 
common fire with a blue flame, and is due 
to the carbonic acid produced at tke bottom 
of the fire taking up an additional atom 
of carbon, and becoming two atoms of carbonio 
oxide. The greater part of the iron extracted 
in this and other countries is obtained from the 
oxide of iron, by the application of this carbonic 
oxide. 

Catalan Proogess.—This mode of extracting 
iron is so called from the Province of Catalonia, 
in Spain, where it is extensively carried out, as 
also in the south of France. There is a small 
furnace in a corresponding forge, with a blowing 
machine outside, and very rude premature ham- 
mer moved by water power. Their forges are 
no better than mere hovels or respectable cow- 
houses. Their size may be imagined from the 
fact that the lecturer, when in the Pyrenees, 
being anxious to see one of these places, actually 
passed by it without being aware of its existence. 
The ore employed is the peroxide, combined with 
water, or, a3 we call it, brown iron ore, and it is 
very good for the purpose. In an angle of the 
forge is fashioned the furnace of the best material 
they ean find to resist heat, if not firo-brick, of 
good igneous rock, as gneiss, &o. The furnace is 
nearly square, 3ft. or 4ft. deep, and 3ft. or 4ft. 
in section at the top; one wall is vertical, 
another not quite so, bat leaning upwards and 
outwards, The left-hand side is of blocks of iron 
and stone; the other side is entirely of iron; the 
back is wholly of fire-brick or stone, while the 
front consists of two large plates of iron, nearly 
vertical, and not quite meeting down the centre. 
Near. the bottom of this slit is a horizontal bar of 
iron, which serves as falorum for the rod used in 
stirring up the iron, the upper part of the opening 
being stopped with clay. The bottom is formed 
by a large stone of porphyry or anything of that 
kind, aud on the right side there is a bank or plat- 
form. 

Now for the blowing machine. Theirs is only 
to be resorted to in cases where water-power is 
available, and the mountain streams of the Pyre- 
nees, furnish this in abundance. It is called a 
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Trompe, and requires a fall of water about 20ft. 
or 301t. At the top outside the forge is a tank, 
usually of wood, provided with a continuous flow 
of water, and containing not less than 10 tons, 
At the bottom nearly on level with the furnace is 
an airo-hest of wood; it may be made round, but 
it is best made trapezoidal in plan, with narrow 
end towards fire; this wind chest is completely 
closed, with the exception of four openings, two for 
the entrance of the water, one for its exit, and one 
for exit of sir. This chest is put in connection 
with the tank above by two pump trees, or 
Pipes, generally trunks of pine (from the moun- 
tains) hollowed out, the upper ends being tixed in, 
bat projecting a little above the base of tank, 
and lower ends in broad part of top of obest. Over 
the top of the pipe is a wedge-shaped body, or 
plug, at the end of a lever, and a chain from the 
other end of the lever goes down into the building 
close to where the workmen stand, and by means 
of this plug they can regulate the blast by letting 
a greater or less quantity of water flow down the 
trees. Just below the tank, oblique (downward) 
holes are bored in the side of the trees, or a kind 
of fannel arrangement is made at top, the object 
being to bring air into contact with the flowing 
‘water, by which a large quantity is carried 
down into the chest. An opening is made near 
the bottom of the broad end for the outflow of the 
water, and at top of opposite end for the air into 
the blast-pipe, the arrangement being made so as 
always to have a certain quantity of water left in 
the chest. A mercury or other gauge is inserted 
in the pipe to measure the strength of the blast. 
At the broad end of the chest, and underneath 
the opening of the trees, is placed a ledge of wood, 
and exactly underneath the openings are laid two 
stones, which effect a double purpose—namely, 
prevent the otherwise enormous wear of the wood, 
and also throw the water more forward and scatter 
it, and thus effect a more complete separation of 
the water and air. It is said, on good authority, 
that there is no apparatus known which gives a 
more wumiferm blast than the “trompe” if 
properly constructed and regulated. There is one 
great objection, however; the air is always very 
moist, saturated with water, and the smallest dimi- 
nution ef temperature causes it to be deposited; 
moreover, it carries along with it into the furmace 
a quantity of finely divided particles of water. 
With a height of abeut twenty or thirty feet 
they get a pressure of one or two pounds to a 
square inch. 

The trompe has been used for the ventilation of 
mines. Its principle is seen whenever a liquid is 
poured from one vessel to another, like the froth 
on beer, &c., when poured out. An experiment 
was made to show how the principle might be use- 
fully employed in the house when a continuous 
blast for blow-pipe, &., is required, if water power 
be available. A large funnel was fixed to the 
top of a pipe, the lower end of which communi- 
cated with a bell jar set ina large vessel of water, 
as in collecting gases, Ko., in water troughs. 
When water ran down the funnel and pipe, a strong 
eontinuous current of air was forced through a 
lateral pipe communicating with an opening in 
the neck of the jar. 

The tube from the chest carrying the air passed 
first into blast-pipe—a rather loose leather bag— 
and again by a pipe into twyer. This twyer 
is a sheet of copper folded over into form of tube, 
the part having its edges somewhat open, 
the lower part against the furmace, having the 
edges overlapping. By means of the trompe an 
air current, having a velocity of about 6ft. per 
second, is maintained. 

While the furnace is still warm from the pre- 
ceding charge, a layer of charcoal is pat in, 
then the iron ore 1 crushed to 
coarse gravel), and then charcoal is piled 
round this ore and beaten down with spades, 
Ec., the object being to prevent, as far as pos- 
ible, the gases produced during combustion from 
traversing the charcoal, but to turn them amongst 
the ore. The hot CO formed from the charcoal 
as above described acts on the ore in two ways, 
first driving off the water, and then reducing it. 
Charooal aud ore are added from time to time as 
required. About 1,000lb. of ore are used fora 
charge, and 30 per cent. of metal is obtained, or 
a lump weighing about 3cwt. After being ex- 
posed in the furnace for about five or six hours, 


the melted metal falls through to the bottom, and | 8 


a slag is formed precisely similar to that in the 
operation of paddling. 

Three men are required to get out the lamp, and 
having got it out, they at once to work 
it. They make it hot, and then bammer it with 
a large hammer (worked by water-power) on a 


ES LT —d — — ... Ü— — 


large stone for anvil, then cut it into two pieces. 
and work each piece separately. These pieces 
are again divided in halves, and the four lumps 
worked into bars, being heated from time to time 
to the right degree of tomperature. The hammer 
is at one end of a lever, the other end being de- 
Peet by four pegs fixed on the axle of a water- 
wheel. 

It is altogether a very simple process, the 
useful effuct, however, is estimated at only one- 
tenth of the total amount of power employed. 
It requires a large quantity of charcoal, and a 
large amount of labour, and, in fact, it can only 
be usefully employed where the latter is cheap 
and abundant. Under this system the total profits 
of an ironmaster for a year would amount to 
about £150. On this account it has been generally 
given up, but it is still in use in some parts of the 
United States, as well as North Spain and South 
France. The iron obtained is very good for cer- 
tain purposes ; on examination it is found that the 
mass is not perfectly uniform, some parts being 
considerably harder than others, and more steel- 
like. By modifying the proportions of iron ore 
and charcoal used we get different degrees of 
hardness—e.g., by increasing the quantity of 
ena the iron becomes harder more like 
steel. 


ERRATUM.— On p. 29 read the Hindoos, who 
have no double bellows, properly so called, &o., 
instead of who have no doubt,“ &. 


ON THE TREATMENT OF AS THM A. 


N the summer of 1870, I was summoned to a 
lady suffering from an acute attack of 
asthma. For several nights she had been re- 
stricted to the sitting posture, bent over a table, 
with the forehead resting on her hands. The 
distress was very greatindeed. She was subject 
to frequent attacks of the kind, complicated to a 
very moderate extent with catarrh and brou- 
chftic exudation. Her physician, a gentleman 
who holds high professional rank, was out of 
town. Nothing had been omitted in the treat- 
ment, which of late was simply palliative. She 
was recognised as constitutionally asthmatic, and 
little hope was entertained of permanent amend- 
ment. The asthma first occurred on the subsi- 
denoe of nervous symptoms a few years previo us. 
It had not, as faras Iam aware, any marked 
organic basis. There was observable on the legs 
an eczematous eruption. Under these cirown- 
stances, I directed that the chloroform liniment 
of the British Pharmacopeia should be rubbed 
briskly into the chest for an hour’s space, if pos- 
sible; and this was done daily by a very efficient 
attendant, who had sufficient intelligence to com- 
prehend and carry out the treatment. Very early 
mach relief was experienced. On the return of 
her physician to town at the end of three days 
she was already so very much changed for the 
better that he directed the treatment to be con- 
tinued. From that time it consisted in the daily 
repetition of the rubbing process for 2 month, or 
nearly so, without aid from medicine, and with 
little restriction as to diet. Beyond the informa- 
tion I received that she was daily improving, I 
had really little or nothing to do with her profes- 
sionally after one or two visits. Under the hands 
of her attendant, she speedily got rid of the 
asthma. The patient went out of town in the 
autumn, and enjoyed perfect health and spirits. 
She took much walking exercise, with exposure, 
in the cold of the ensuing winter; and, what is 
very singular, two years have since elapsed with 
no return of the asthma. 

I aball now make a few observations on this 
method of treatment. For some years, in Paris, 
asthmatics have been in the habit of resorting to 
a rubber in the Boulevard Saint Michel, a certain 
Widow Pau, who pursues there very much the 
method which I have laid down, only that her 
nostrum is a secret. She is resorted to by a fow 
wealthy people from this country, and has honour- 
able mention in some of our West End clubs. At 
the end of the treatment, her patients are pre- 
sented with a little book or brochure containing 
her successes, which may be said tobe fairly 
written for a book of its class. The cure is sub- 
ject to disappoint for a few days ; but generally 
eat benefit will be found in a fortnight, or even 
in less time. There is a hint that it is best suited 
to cases with catarrhal and bronchitic complica- 
tion. The instance which I have here brought 
forward seems exactly to correspond with those 


* By Grorce Gaskorn, Esq., Surgeon to the British 
Hospital for Diseases of the Skin. 


which are boasted of and detailed historically by 
Madame Pan. 

Before giving directions as to how this treat- 
ment should be carried out, I will speak as to the 
rationale. Counter-irritation, especially by blister, 
issue, and moxa, are of such well established 
repute in the treatment of asthma, that I need 
not dwell on them; but, besides this, a joltin 
vehicle, anything that leads to displacement of 
the air stagnant in the vesicles, is proved to give 
relief in many instances.: I should advise, then, 
that the frictions should be made with such 
roughness as the case admits. Slight blows with 
the palm of the hand or the end of a towel on the 
ribs are quite allowable ; and the friction should 
be extended to the front of the neck at the lower 
part, where the vagi enter the chest. I do not 
think that the composition of the tmiment need 
trouble us, provided it be warm and works easily. 
Anything like Roche’s embrocation would answer 
very well. 

Iam not without some experience of asthma, 
and I am persuaded that the present method will 
be found a valuable addition to our therapeutic 
means. If proved not to be novel, it must be 
conceded that it has fallen into utter neglect. 


SEA SICKNESS. 


AMES GARDNER, M. R. C. P. Ed., in a letter 
on this subject m the British Medical 
Journal, says :—'‘ Old sailors have frequently 
told me that, although they have never suffered 
from sickness in sailing ships during a long 
voyage, yet they invariably saffered when 
crossing in the Channel steamers. So far as re- 
gards myself, I have never suffered from sickness, 
although swinging and a rotatory motion on shore 
always affected me so much that I never could 
waltz. It appears to me that the sickness arises | 
from three causes: first, impression on the brain; 
secondly, on the stomach, through the sympa- 
thetic system; and thirdly, on the imagination ; 
chiefly, however, on the stomach, as those persons 
who have a healthy digestion and are carefal in 
diet are better able to withstand the attack. 
Much depends on the position of the person, and 
on that of the berth. At either end of the vessel 
there is, of course, in a head sea, most motion, 
and, therefore, the nearer the centre is the best 
place. I have found also that, after trying all 
other plans, a fixed berth placed athwart ships, or 
across, is preferable. Iced champagne with dry 
biscuit, or an effervescent draught with a few 
drops of sal volatile or chloric ether, I have found 
give the greatest relief. As a preventive, in the 
short passage across the Channel, I would recom- 
mend that precaution should be taken not to go on 
board with an empty stomach, and that something 
solid should be taken, either a chop or a steak, 
with a glass of bitter ale or cold brandy and 
water, no pastry, and not to overload the 
stomach ; if the weather be fine, to keep on deck 
as much as possible, and to keep the attention 
employed. I consider it would be a great ad- 
vantage and comfort to passengers if the 
Channel steamers were larger, giving more space 
above, and below better ventilated. There should 
be more attendants and appliances to meet 
emergencies. The present steamers are teo 3 
in the bow, uct high enough in the water, 
too long in proportion to breadth, so that they 
have s short, pitching, jerking motion, to which 
old sailors succumb. It would be far better and 
answer the purpose to have a separate class of 
steamers—in the summer season especially—for 


carrying passengers. 
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BELL'S PATENT FEED-WATER HEATER. 


1 products of combustion seldom or never 
leave the flues of a Cornish boiler at a 
less temperature than 400°. The feed-water 
from the hot well has a temperature of not more 
than 100°, while that of the water in the boiler 
is probably 290°. A considerable saving in fuel 
may be effected by atilieing the heat of the waste 
gases in raising the temperature of the feed- 
water in the case of the beet set boilers, while 
the saving will be very considerable indeed when 
the boilers are so badly set that a good heater 
will raise the temperature of the feed to thit of 
the water in the boiler. A large number of 
patents has been taken oat for feed-heaters ap- 
plicable to stationary boilers. One great diffi- 
culty attending their use is dus to the rapid dv 
posit of soot on the heating surface, because it 
colder than the escaping products of combust. 
To get rid of this difficulty various fori 
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scraper have been adopted from time to time with 
varying success. 

In the annexed engravings we illustrate a very 
ingenious feed heater, the invention of Mr. A. 
Bell, of Clara-street, Huddersfield, which has 
been for some time in successful operution at the 
works of Messrs. Thomas Ackroyd and Son, 
worsted manufacturers, Birkenshaw, near Leeds, 
where it has given such satisfaction that a second 
has been ordered. 

It will be seen that the heater consists simply 
of three coils of cast-iron pipe. Mr. Bell has 
succeeded in doing that which has hitherto been 
regarded as almost an impossibility, namely, 
casting a complete coil of pipe in one piece; and 
we commend these coils to the attention of our 
readers, as likely to prove useful for many other 
purposes beside those for which they have been 

ed 


The arrangement of the heater, or fuel 
economiser,“ as Mr. Bell calls it, will be under- 
stood at a glance. The mode of working the 
scrapers which keep the heaters free of soot will 
be gathered from the sketch, Fig. 3. There are 
two scrapers to each coil; these are propelled by 
two vertical arms, A A, which are attached to 
a crosshead, B B, at the top and bottom of each 
coil, these cross-heads being fixed to the centre 
shaft C by means of set screws; therefore, when 
the centre shaft revolves by means of the worm 
and wheel, Figs. 1 and 2, the crossheads are pro- 
pelled round, carrying the upright arms, and 
thereby forcing the scrapers in their course before 
them round the screw until they reach the bottom 
of each coil, when the reversing motion, fitted to 
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the boiler gear by its own action, reverses and 
propels the scrapers to the top, and so on alter- 
nately. The lower halves of the scrapers are 
kept up to the pipe by means of small balance 
weights. It will at once be perceived that the 
pipes cannot escape being thoronghly cleansed, 
which is a very important object; the simplicity 
of the arrangement is also so complete that there 
is scarcely any possibility of its getting out of 
order. The machine can be constructed of any 
number of coils, either in single or double rows, 
according to the number of boilers in use. Each 
machine is fitted with a sa fety-valve, stop-valve, 
and mud-tap. The cost is, we understand, ex- 
en moderate, and the space occupied very 
small. 


REVIEWS. 
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Spon’s Dictionary of Engineering, Civil, De- 
chanical, sanagi A and Naval. Edited by 
OLIVER Byrne. ndon: E. & F. N. Spon. 


1 fifth division or volume of this valuable 

work has just been issued by the publishers, 
and ample opportunity is now afforded for judging 
of its character and scope. The editor is care- 
fully and faithfully following ont the plan laid 
down in the specimen part, and the work will un- 
doubtedly be the best of its kind in the English 
language. Mr. Byrne was the editor of Apple- 
ton’s “ Dictionary of Machines, Mechanics, En- 
gine-work, and Engineering,” but since that 
work was published so great have been tbe strides 
made in science and in the various fields of 
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ingenuity and industry that scarcely an article 
which appeared in his previous dictionary could 
be admitted in the present without either modifi- 
cation or amplification. The title of the book 
is in itself a very illusory guide as toits real 
character and scope; no subject which can pos- 
sibly be said to be connected with ee 
in however indirect a manner, being omitted. 
The nature and properties of labour-saving 
machines are fully explained ; useful instruments, 
important tools, and ingenious mechanical con- 
trivances receiving especial attention, while such 
subjects as engines, hydraulic machines, bridges, 
embankments, mines, and the various cognate 
matters of which these are but generic headings, 
are treated in the fullest manner possible in a 
work not specially devoted to them. The rudi- 
ments of the arts and sciences described are not 
deemed unworthy of explanation, and such 
articles as ‘‘ Algebraical Signs,” and ‘ Atomic 
Weights ” are written in the clearest style, so as 
to place them within the intellectual grasp of the 
average mechanic. Woodcuts are supplied in 
abundance, from a cow-milking apparatus to a 
bradawl, while the machinery employed in the 
priheipal arts and manufactures is illustrated by 
the best and most modern examples. Altogether 
the work is most elaborate, and should find a 
place in the library of every mechanics’ institute, 
and in the office of every engineer, civil and 
mechanical. 


A Dictionary of Chemistry. By Henry WATTS, 
B.A., F.R.S., F. C. S. London: Longmans. 


Warts’ “Dictionary of Chemistry is so well 
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known that we need say no more than that this is 
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but the truths enunciated are enforced and ex- 
plained in a simple yet entertaining manner. We 
have read every word, we believe, of Balfour 
Stewart's Physics,” and we see no reason why 
it should not be adopted as an ordinary class 
reading-book, as well as a text-book for the 
acquirement of a knowledge of its special sub- 
ject. Now that there is a prospect of science 
being taught in schools to a small extent, we 
hope the trustees or managers will not begrudge 
the money for the purchase of the necessary ap- 
paratus and materials for performing the experi- 
ments described in these Primers.” What we 
have said of the ‘‘ Physics” primer, applies 
equally to the one devoted to“ Chemistry; and 
if the subsequent volumes of the series are as 
good, a want long felt will be well supplied. 
Science will be better—more widely—understood, 
and the seeds thus sown at school will, we may 
hope, give an abundant yield of fruit in the years 
to come. 


Scales for the Ready Comparison of British and 
Metric Weights and Measures. By A. L. New- 
picaTE, M.A. London: E. & F. N. Spon. 

THESE are a series of twelve slips of very stout 

card on which are printed, in such a manner as to 

be readily compared, the scale of an English weight 
or measure and the corresponding metric weight 
or measure. Thus, on the scale comparing English 
feet with métrés, we find that 100ft. are marked, 
and that they nearly correspond with 30:5 mètres ; 
the two measures being printed close together, the 
feet divided to the half-foot, and the métres to 
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décimétres. Each mètre up to nine has its 


the supplemental volume, bringing the record of 
chemical discovery and knowledge down to the 
commencement of 1870, with addenda of im- 
portant matters up to the end of 1871. It con- 
tains nearly 1,140 pages of matter, including 
interesting and valuable articles on electricity, 
heat, chemical action of light, spectral analysis, 
beer, proteids, aniline and the aniline colours, 
analysis by flame reactions, and many others too 
numerous to mention. 


equivalent in English feet shown to six places of 
decimals and each 10ft. has the equivalent mea- 
sure in métres up to the same number of decimals ; 
while on the back of the scale inches and six- 
teenths are given reduced to decimals of a foot. 
As a specimen of the utility and approximate 
accuracy of these useful scales we suppose a 
question put: The length of the tunnel at Mont 
Cénis is 12:291 kilomètres, how many English 
miles is that? By referring to the scale, we find 
that opposite 12'291 kilomètres is 7-64 miles, and 
according to the table at the back 64 of a mile is 
equal to 5 furlongs 20 yards = 7 miles 5 furlongs 
20 yards. If greater accuracy is desired, by 
making use of the equivalents for the kilomètres 
which are given to 6 places of decimals we 
readily bring the sum to 7:6374 miles, and as by 
the table -6364 mile = 5 furlongs 20 yards, and -001 
= 2 yards, the correct answer is 7 miles 5 furlongs 
22 yards, which is found in practice in much less 
time than it has taken to write the explanation. 
These scales must be remarkably useful to all 
who have to convert metric measures into 
English ones. 


Science Primers. Chemistry. By Prof. Roscor. 
Physics. By Prof. Batrour Stewart. London: 
Macmillan. 


WE have received two of the series of Science 
Primers ” jointly edited by Profs. Huxley, Ros- 
coe, and Balfour Stewart. They are published 
at a cheap rate, and are written in the simplest 
language, the object of the authors being to state 
the fundamental principles of the sciences in a 
manner suited to pupils of an early age. A 
series of simple experiments has been devised 
for the,purpose of bringing the mind of the pupil 
into immediate contact with Nature, and to im- 
press upon it indelibly the chief truths of 
each science. The editors consider that ‘the 
power of observation in the pupils will thus be 
awakened and strengthened,” but they are care- 
ful to point out that “ the amount and accuracy 
of the knowledge gained must be tested and 


A Treatise on the Theory of Friction. By Jon 
H. JELLETT, B.D., President of the Royal Irish 
Academy. Dublin: Hodges, Foster, & Co. 
London: Macmillan. 

Tur author of this book considers that the theory 

of friction, as a part of rational mechanics, has 

increased by a thorough system of questioning.” | scarcely received the amount of attention iK de- 

These little volumes are pure gold ihroughont; | serves; and as 8 consequence he has attempted to 

there is a total absence of the flashy experiment, meet what he felt to be a want. It seems pr’ bable 
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he says, that many students have been led to A UNIVERSAL ANGULAR DRILLING of Queen Victoria which many of us rd with 
d friction less as a part of rational me- MACHINE. so large a share of our affection. But by contact 
chanics than as a correction to be applied before with the world this noble sovereign loses several 


the investigations of that science can be made 
prac useful. Such an idea is a mistake. 
The theory of friction is as truly a part of rational 
mechanics as the theory of gtavitation. The 
force, friction, is subject to laws as definite, and 
as capable of mathematical expression as the 
force of gravity. All we can say of the book at 


present is that it is worthy of the attention of 


mathematicians, and the author, who thinks the 
theory is deserving of more ample discussion 


than has yet been bestowed upon it, will think 


himself repaid, for certainly a laborious work, if 
he succeeds in obtaining it. 


An Elementary Treatise on Curve Tracing, by 
AL Frost, M.A. (Macmillan), a subject 
whioh, in the words of the preface, presents so 
many faces pointing in directions towards which 
the mind of the intended mathematician has to 
radiate, that it would be difficult to find another 
which combines so many valuable hints of 
methods of calculations to be employed hereafter, 
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with so much pleasure in its present use.—A 
Handbook of Sewage Utilisation, by U. R. BURKE 
(Œ. & N. F. Spon), is a brief account of the various 
processes of deodorisation and utilisation hitherto 
experimented upon.—How to Cook, by T. L. 
Nicnors, M.D. (Longmans), is merely another 
cookery book, strongly spiced with the author's 
crotchets. On p. 33 we are told that swine are 
always unclean and often diseased, and infested 
With the germs of tapeworms and scrofula.“ 
Livers and kidneys should be avoided, but 
tweetbreads and tripe “ought to be as 
pare as any portion of the body.” — 
Popular Science, Domestic Hints, Eminent 
Men, Animal and Vegetable Life, Oddities of 
History, and Thoughts for Times and Seasons 
(Griffin & Co.) are six manuals edited by Jou 
Tiıxss. They are made up of usefa) and soien- 
tific notes and . elegant extracts,” and are gener- 
ally taken from acknowledged authorities or 
d works. 


4 HoLTz electric machine, one of the largest and, 
Probably, most effective in the world, was forwarded 
lately to the University of Pennsylvania. The revolv- 

-plato is 86in. in diameter, and the machine is cap- 
able of giving an 18in. spark 


E illustrate in the annexed diagram one of 

the useful American inventions introduced 

by Mr. Churchill, of Wilson-street, Finsbury. 
This is a drilling-machine capable of being fixed 
in almost any position, and of drilling a hole at 
any angle. It is, we believe, made in two sizes, 
the upright shaft A being either 1żin. or lin. in 
diameter, the whole machine weighing respec- 
tively 28lb. or 361b., and drilling up to gin. or 
lin. holes. Attached to the shaft A, which is 2ft. 
long, by the collar or movable joint CD, is an 
arm, B, which is permitted by the joint to 
swing to any point right or left of the shaft A. 
The collar or ring D turning on the shaft A, and 
being secured by a set-screw, enables the operator 
to drill in a circular line, while the arm B, turn- 
ing in the socket C, allows the drill to be worked 
at any angle from the perpendicular. The whole 
of these parts are also adjustable as to height on 
the shaft, and can be raised or lowered to suit the 
length of the drill or the thickness of the work. 
The crank E is shown in the position for drilling 
small holes—i.e., on the spindle passing through 
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arm B, the gearing being 2 to 1; but for large 
holes the crank should be shifted to the spindle 
F, which is provided with a ratchet attachment 
for the purpose. It will be seen on examining the 
engraving that the screw thread on the shaft, 
together with the screw G, and the clamps H H, 
enable the workman to secure the machine on 
benches of avy ordinary thickness, or to any 
support which affords a holding place within the 
limits of the clamps. It will also be apparent 
that by means of the joint and ring, CD, the 
drill can be worked at any conceivable angle. 
This is one of the handiest and most useful 
American inventions that have been introduced to 
the notice of mechanics. 


DEFAULTING SOVEREIGNS. 


AS ingenious machine has been recently devised 

which threatens, in the course of a few 
months, to stop the career of certain sovereigus 
who have been travelling about under false pre- 
tences. As our readers are aware the British 
sovereign is a very noble coin. When issued 
from the mint the intrinsio value of the metal alone 
is exactly equivalent to that of the finished medal 


of its glittering particles, and is looked upon with 
a suspicious eye by certain gentlemen who have 
a penchant for trying everything in the balance, 
and rejecting all that are found wanting—or, 
rather, of rating sovereigns at their proper value, 
for as long as they are of true metal and good 
they have no objection to take them in and send 
them to be re-formed. With a view to assist 
them in this labour Mr. James M. Napier, of the 
firm of D. Napier & Son, Engineers, Lambeth, 
has invented and perfected a machine to provide 
bankers with ready and accurate means for reject- 
ing light gold at the counter in presence of the 
proprietor, and so place them in a position to 
charge the user with the loss of weight and ter- 
minate the career of the large quantity of worn 


and fraudulently reduced coins now in circulation, 


as well as to maintain the integrity of our gold 
currency at the expense of the wearers of it.” 
The machine referred to differs considerably from 
those in use at the Bank of England, constructed 
by Messrs. Napier. It covers a epace of 8}in. by 
5 fin., or little more than a half-sheet of notepaper, 
and is worked by turning handle. The most 
interesting feature in it is the employment of 
electricity to take note instantaneously of the 
action of the weighing beam, and to dispose a 
directing apparatus to determine the destination 
of the light coins. The machine is self-supplying 
from a reservoir; its ordinary speed is 60 per 
minute, and a touch sets it for sovereigns or half- 
sovereigns. The details are worked out with a 
view to simplicity, handiness, and durability, 
while the results combine rapid treatment and 
exactness 


VALUE OF AGRICULTURAL CHEMISTRY. 


[TH following is a portion of a lecture delivered 
by the Rev. J. Smith, B.D., at Newhills, 
Aberdeenshire. Mr. Smith, responding to the wish 
of several farmers of ‘he parish, that he would 
give a course of instruction on agricultural che- 
mistry, has, for the last few months, been deliver- 
ing lectures weekly before well-attended meetings 
of agriculturists. On the conclusion of the 
courso Mr. Smith said :—Considering the season of 
the year, we have found it advisable to make our 
reading and conversation converge as much as 
possible to the subject of manures. When our 
course commenced, ammonia was selling at £80 
per ton, being a rise of £8to £10 since the previous 
season. At the present moment, this indispensable 
substance is valued at something like £100 per ton, 
or about 1s. per lb. This fact must surely be more 
powerful than any words in enforcing the adoption 
of the best methods of retaining the nitrogen 
of our manure heaps, preventing its escape by 
evaporation or drainage, and in showing the im- 
portance of not allowing a drop of waste liquid 
from dwellings and offices to be lost. The rapid 
incrcase in the cost of ammonia may be expected 
to stimulate the spouting of premises, the formation 
of tanks, the making of the bottom and sides of 
dung-courts impervious, and similar mechanical 
improvements. And these would be not merely 
agricultural but also sanitary improvements, which, 
if generally adopted, might op to ward off typhoid 
fever, diphtheria, and other disenses from farm- 
steads, where, strange to say, they are but too 
common. The enormous price of a main ingredient 
of manures may contribute more than anything else 
could possibly do to promote such studies as we 
have been engaged in, and go to intellectualise the 
agricultural mind—an appeal to the pocket being 
generally more efficacious than verbal advice. The 
farmer must have ammonia, and generally a great 
denl more ammonia than can be produced on the 
farm; and when this substance costs 1s. per lb., it 
is surely of immense pecuniary interest to him to 
ascertain what quantity of ammonia will be most 
remunerative in his circumstances, and in what 
form he can purchase it most cheaply. Now, how 
is he to satisfy himself on these points? Take, 
for example, the tarnip crop, on which, I believo, 
most of you, gentlemen, are in the habit of bestow- 
ing £2 to £8 worth of fertilisers per acre over and 
above a dressing of farm-yard. Well, the manu- 
facturers prepare a turnip manure, and doubtless 
these special mixtures are often compounded with 
great anxiety and skill to mect the requirements 
of the plant. But the experiments conducted 
under the superintendence of Dr. Voelcker, 
and reported in a late number of the Journal 
of the Royal Agricultural Society, concur 
with many former experiments in showing 
conclusively that the same turnip manure produces 
very different effects on different soils. And this is 
just what might have been expected when we con: 
sider how soils differ, both as regards the proportion 
of organic and inorganic matter, and also with re- 
spect to the constituents of the inorganic matter. 

us the very nature of things renders it impossible 
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it. I then got out of my buggy, and in doing 30 of guttapercha and sand; the outside of the wood. 
struck the bridge of my nose across the wheel and| sheathing thus cut off from all electric communica- 
cut it severely. I then went to the head of the| tion from the iron plates and frames can he coppered, 
horse, took hold of the bit and attempted te pull him aud thus the transport will sail better by far than 
around, bat he would not move. I then commenced | before, but the copper should be kept at least 3in. 
to unharness him, with the expectation of pulling distant from all ironwork, such as the screw pro- 
the buggy off the rocks myself, feeling all the time| peller. If this ‘or sheathing be caulked with 
very sleepy. When I had almost completed the oakum, made from 

task of unhitching the horse from the buggy, the in gaols from old. rope taken from the marine-store 
desire for sleep became 80 great that I could bear it | dealer), the ship may be safely sent out for a five 
no longer, and I laid down upon the rocks by the | years’ cruise, without fear of her leaking, and if 
side of the horse and went to sleep. I must have the attachment of the screws be inspected and 

lain there some fifteen or thirty minutes, when I| good, the sheathing will remain good for fifteen 
was aeoused by a coloured boy who found me. Upon | years, with merely re-caulking, the ship thus sailing 

i t 


— —ü . —————— 
to compound a turnip manure that shall be at once 
effective and economical in different soils. With- 
oat going be ond our own parish, it would be very 
surprising indeed if the xture that proved most 
remunerative on Clinterty should also prove most 
remunerative on Oldmill. And itis gratifying to 
learn on renabie evidence that a moderate dose of 


osp 

found more profitable than 6owt., & regalt which is 
the more remarkable that soluble phosphate is the 
specific for the. turnip crop. 
to Paris, still not being aware af my critical condi- — — ——— 
tion. Upon arriving in Paris, my feet were put 
ani ea asar Da onure F Lore cured 8 MORE PSYCHIC" MANIFESTATIONS. 
as they do not hurt me., My e t hand does not give HE following account of some curious chical 
me much pain, and L think will ba all right in a few or spiritualisti phenomena are published by 
days 325 pa right ae me badly frozen ; notiinr tho Edinburgh Courant, which must be responsible 
ay to t it any good, and I am afraid I shall | for the truth of the atatements contained therein. 
33 three, TA 3 of my fingers. Last nicht, It appears that in the shop of a Mr. Nicol, Edir- 
of * en | arrived in Paris, I could give no account of | burgh, there are at present on view several paint 

= er „put morning E remember every ings which have & peculiar interest attached to 

: them, not so much an account of their intri 

value as works of art as fram the faot that 
have been produced in the dark by a person w 
in an entranced or somnolent condition. The 
circumstances which have lead to the production of 


“ ARGENTO ” PICTURES. 
follow: description of the manipulations 
for ob g Argento“ pictures are given 
by Mr. Wenderoth. of Philadelphia :— 


-e 


flowed with diluted alcohol. The carbon print is 
now laid face down upen the pri t, paper laid upon 
i, and a squeages made of a piece of wood and 
geveral thickneses of ordinary bed ticking wrapped 
over one end) used to force out the superfiuous 
aiceho? between the picture and the plate, and to | P 
make the one adhere to the other. The alcohol | ° 
8 5 popra = air pice ailicate of iron, lime, and alumina, which harde 
is now imm a water iron, 7 S wun ns i 
af abous 100° temperature, and 1 in the into an artificial stone of some strength ; the plates not have been explained by natural laws. In the 
usual way, leaving on the plate a picture, the shades Are firmly backed up, and the ship is much strength- course of thelr inqaivies the members of the club 
of which consist of the coloured gelatine and the ened throughout her structure as long as there is sought imformation in 5 . 
ighte, or rather, the highest lights of the surface little cargo in the ship, sbe makes but little water, from ether sourceé; S8 they soon learned that a 
0 7 2 under colonrless gelatine. and seemingly is in perfect order for the longest prin — 5 ' ae toma u 
This ration, as all car sea-voyages. 0 > » 8) man e 8 
N r bon printers This, however, is delusive, for when the is | maker in Glnegow. Tt was stated that this man, 
loaded, say 20ft. deep, and her plates are a l in his norma? state, had no knowledge of painting, 
strained by the motion of the ship, she begins to bas thee when he fell into a trance he painted ex- 
x 770 i tor anug the scales a iron, strengthened oes pea a In settee to aee 51 
are removed from the water, and hung u y the artificial stone, may easi y resist the pressure Selten OM say point a meeting was in = 
’ ung upon a line of water where it is only 2ft. or 3ft. deep, with a house in Nini e ab which the medium! was. 


by clips to dry. y 
To render them more lasting still (though a carbon pressure of IIb. or 1}1b. on the square inch, yet they | Present, 2 n ean was erected, and a piece 


print on a metal plate seems to be generally yield to a pressure of 101b. on the equare | of millboard, progarad for oil painting, was naile 
as anything can be) they are, ty 5 5 inch, or 1, 400 Ib. on the square foot, in 20 ft. of water. on it. The . m m then sat down on a chair, 


senled to glass in the following manner :— At that depth a little water oozes through some and said that the ny need not refrain from 
A little stand should be provided, 1 of 2 plate | small orifice on the outside of the plate, and collects conversation, aa it would not hinder the manifesta— 
of cast iron, say one quarter of an inch thick and behind a strengthened scale ; it gradually aocumu- tions. In the course of ten minutes he fell to all 
twelve by twenty 1 in size, smooth on the | lates, and, as surely as in a Bramah press, acts with appearance into & deep sleep, and immediately 
upper surface, riveted to a leg at each corner. This u 10lb. per inch pressure on the scale, and forces it started to his feet, his countenance being entirely 
plate is heated with gas, or a coal oil stove, the heat from its place; an inward current of water is then Changed, and bearing a more intellectual aspect 
being applied at one end, so that the end of the | established, which is sure to enlarge the leak. than before. He shook hands with a namber of 
plate furthest from the heat will be considerably Sometimes the scales are of gufficient strength to | magn persons in the room. His eyes were shat 
cooler than the other. Now lay the picture upon resist this pressure, but the risk is great. It is in- during the greater part ot the time, except when 
the iron plate at the warmest end. en it be- | 8tructive to remember that the soale of cement was he spoke tothem, and the balls of the eyes appeared 
comes warm, drop upon it a small piece of white found to be gone off from the lowest part of the | to be turned round, and nothing but the whites 
wax, which will soon melt, and naturally spread bottom of the Megzra near the keel, and several visible. In a minate or two he opened a parcel, 
over the whole surface of the picture. Now, hav- bottom shales of iron andplaster were detached in the made up in a newspaper, which contained a large 
ing first heated the glass, place it upon the surface | of that unfortunate ship. number of print brushes, & tin case with oil colours 
of the pisture, place them under a weight on the |, BY affixing cement upon the inside plates of an m tubes, anda pallet. He first of all selected the 


by the Sprig of the cements in ordinary use, 


of silicate of lime and alumina. 5 
i , which held wice a week for the pur- 


ld mactiangs twic 
pose of investigating tde subject. After a namber 
p 
of the so-called paenomene, but nothing that could 


points on his tongue and on his thumb nail, as a 
painter would do. He then selected colours from 


The results are very beautiful, and are made 
more brilliant by the metal plate on whieh they are 
mounted. The pears are made by “cut outs,” 80 
that, when finished, the white metal plate forms 
the margin, which adds greatly to the affect. 


the eyes of the medium were shut all the time. 
After the picture had been outlined, Mr. D—— took 
up the pallet, and commenced to paint, not in a 
slow careful manner, but in slapdash style, and the 
result was that in 52 minutes a picture h 
Achray was completed. The spiritualiats say that 
more wonderful manifestations oan be obtained in 


How A MAN FEELS WHEN FREEZING. 


2 the recent cold weather, Dr. McMillan, 

a young dentist, while travelling from North 
Middletown, Ohio, to the adjoining town of Paris, 
was overcome by the intense cold, und came near 
being frozen to death. He narrates his experience, 
in the Cincinnati Enquirer, as follows :— 

After baving proceeded about three miles on 
my journey, my fect became very cold. By 
stamping my feet upon the floor of the buggy I 


Should it be desirable to preserve an fron ship for 
future use, whose framewor is of adequate strength, 
but where the state of the plates is precarious— this : tion of 
may he accomplished by lifting all platforms, and Mr. „ 1 tho produc 1044 
everything that covers over the insids of the plates spirit paintings, in which the medium’s haud 1s 


; f not called into exercise at all. The production of 
in the hold; u sheathing they to be fixed all over | these spirit paintings takes place (of course) in total 


Ain ; : 

d American elm under darkness, and at the meeting witich Mr. 
attended a 5 = vo The RES = 
5 : his seat at one en’ or a table, and the colour box 
long, turned from the inside of the 9551 1 ee was placed at the opposite end. Several gentlemen 
cient | sat between bim and the colours, sa that ho could 
not reach them 3 the e am his pocket & 
: : of the circumstance. He took from his et a 
found enough ; but where the plate is weak, a batt number of cards and rabb ed them with his hands, 
as if feeling for a card suitable for the operation. 
Ho appeared from kis manner to be asleep, bat was 
able to answer questions 8 eati on R conversa- 

r tion. He at last chose a car o siza of a carte 

aud cost 2d. fho visite, prepared for oil painting. It was marked on 
the baek., so that it could be checked, and laid on the 
top of the colour box opposite the brushes. The 


body ceased. I, however, felt dull and sleepy, like 
a man who is drunk. I didn’t care for anything. 
At this point, I believe, I began to freeze, and ought 
to have known it, but felt so comfortable that I did 
pot examine my situation. After I had driven 
about three miles further my hat was blown off, bat, 
being iu a burry to reach Paris, I did not stop to 
bant for it. When I had proceeded perhaps & mile 
further, letting the reins lie in the bottom of the 
buggy and paying no attention to my driving, my 
borse shied off the aide of the road and ran upon a 
rock pile. I then attempted to get the lines and pall 
him off, when I diecovered I had lost the entire use 
5 ue ie hapdi T1171 ee ee h stoppers | company were told that ie would probably re- 

d to pull him off the rocks,| = * Read b WII IIIA Poore KM, Esq, before the Na quire to wait some time belore any manifestations 
bat the buggy wheels being locked, I could not do tute of Naval Architests, = qe ibe shown. The light was then pat oat, and 


geously employed. I should recommend & screw. 


‘ 


` solidity, far erable to the 
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in a few minutes there was's sharp sound, as if a 


wire was being drawn over a piece of paper, and a. 


noise was mado'as Hf a brash wes ċhrown on the 
table. That was the signal for the lighting of the 
gas, and the company then saw the card olose to 
the place where it had been laid. On turning it up 
it was found that a picture had been painted on the 
under side, and was still wet. As some of thecom- 
pany hed doubts as to the experiment, a request 
was made that it sheuld be ted. Uhe light 
was arain put out; and in akei time a pencil 
war dashed on the table. On the eards being ex- 
amined, it was found that there were two subjects 
very cleverly drawn—a faithful portrait of Hugh 
Miller anda sketch of a girl! Mr. D—— wasin 
the trance about three hours: and when he awoke 
he appeared to take great interest in the pictures— 
an interest which could not be simniated. He said 
that he had seen in a shap window somewhere the 
original of one of the pictures he had drewn. We 


1 50 the above facts simply as we ha ve ascertained 


em. 

Our contemporary says that the greatest pains 
were taken to test the truth of the statements made, 
and that the reporters whose evidence is given ere 
by no means to be regarded as spiritualists. Still, 
it is a remarkable thing that the spirits must 
have darkness before they can exhibit their 
talents, and few sensible people will believe in these 
supernatural paintings unless they are permitted to 
furnish the cards and see them painted in broad 
daylight, the handmaid of Truth. 


THE STEAM JACKET. 


RE is a practical objection te the nse of the 

High jacket to which 1 not yet referred. 
-pressure steam, especially if quite dry, a 8 

to exert a peculiar solvent effect 2 east e Al. 
ready we hear rumours in numerous directions of 
the rapid wear of the high-pressure cylinders of 
compound engines, an evil which grows in propor- 
tion with each augumentation of the weight of the 
casting. It appearsto be fortunate that the remedy 
for this evil affords the best possible method of 
applying the trae theory of the jacket im practice. 
In certain cases the jacket is made by putting a 
thim steel tube into a cast-iron cylinder bored out 
to receive it. The Reading Works Company have 


„brought this system of construction to great perfec- 


tion, for example, with excellent results. ow far 
the scheme is applicable to marine engines we are 
unable to say. We suggest that, especially in 
marine engines, instead of steel—notably an un- 
certain material—hard brass, or more strictly speak- 
ing gun-metal, liners should be used for the high 
pressure cylinders. Properly made, the material is 
much harder than cast iron, and will take a beauti- 
fal surface ; while the material, being an excellent 
condactor, would comply with one of the fundamen- 
tal conditions of eminent success in using the 
jacket. The idea is a mere extension of the system 
of lining air pumps. We do not claim it as orici- 
nal, but we believe this is the first time the scheme 
has been mentioned in any journal; and it appears 
to us to be well worth the consideration of engineers 
engaged in the construction of large steam engines 
working with considerable pressure.—Engineer. 


eS ES 


PRESERVING PLASTER CASTS. 


CORRESPONDENT of the Athenrum writes: 
—‘‘In view of the approaching Royal Aca- 

demy and International Exhibitions, it may be 
worth while to draw the attention of sculptors to 
the use of paraffin for saturating the surface of 
plaster of Paris casts, instead of employing stea- 
rme, or clogging them with coats of paint. Paraffin, 
from its comparatively unchangeable nature, its few 
‘chemical affinities (parem ainis), the variety ob- 
tained from peat or mineral tar, indeed, baving 
been tried for ages by exposure to all sorts of cos- 
mical vicissitudes, seems, d priori, more likely to 
be durable in colour and other qualities than stea- 
rine. It softens at 110°, melts x 130°, and is then 
easily applied, in one or more dressings, to casts 
made previously warm in an oven or on a covered 
stove. It imparts to the plaster an aprecable gp- 
pearance of subdued transparency, combined with 
1 effects produced by 
stearine. he casts soon acquire an ivory-like 
tone, and their surface is destitute of any greasy 
feel or any unpleasant glare; unlike those dipped 
in stearine, they do not appear, after a trial of many 
months, to turn yellow—moreover, paraffin is very 
cheap. Of course the casts to be treated with it 
must be clean to begin with, and any seams should 
be neatly finished off. When rly saturated for 
half an inch or less in depth Fonte surface, the 
fees casts are smooth and dry to the touch, so 
hat dust, if it gathers upon them, does not adhore 
to them, but may be removed by a fine braeh, or 
may be washed off with a soft sponge and cold 
water, either with, or better, without soap. Warm 
or hot water makes them adhesive, melte the 
paraffin, exposes the pores of the plaster, and 
eauses dirt to sink into the surface in patebes or 
wtreaks. Any exposure te andue fire heat or solar 
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heat also affects them ivjuriously, and, of necessity, 
oily dusters or greasy fingers will soil them. With 
care, however, they may be kept, even in London 
houses, without the hideous covering of a glass 
shade. This process of paraffining casts appears to 
be admirably suited for works intended for public 
exhibition, which are necessarily subjected to the 
influence of many atmospheric impurities. It not 
only enables them to be preserved in a compara- 
tively clean state, but it substitutes for the dull, 
cold, and ghastly whiteness of the raw plaster an 
agreeable hue, substance, and surface. The sugges- 
tion of this use of paraffin was made by Professor 
Marshall, and it has been practically tested by Mr. 
Thornycroft and his son.“ 


ON ECONOMY OF FUEL AND PREVENTION 
OF SMOKE.” 


heating surface being in proportion to the 

result required, there is still in all furnaces, 

and particalarly in those of marine engines, a loss 

amounting to at least 25 per cent., arising from 

imperfect combustion. Indeed, it, has recently 

been stated, on the authority of a Royal Commis- 

sion, that our best Cornish engines only utilise 

one-eighth of the coals burnt, and the majority of 
engines not more than one-thirteenth. 

In order that I may explain the object thet I have 
in view, and the principle of my system, by which I 
seek to prevent this loss, it is necessary to consider 
the nature of those effects which we find in opera- 
tion in the furnaces of our engines. 

When coal is burnt in the open or in the ordinary 
house grate, the principal products of combustion 
are carbonic acid and water; a certain portion of 
finely-divided carbon escapes combustion and con- 
stitutes the soot or visible smoke of a coal-fire. 
When the decomposition of eoal is effected in re- 
torts or vessels frem which the air is excluded, the 
products are much more numerous and complicated, 
a large amount of volatile matter is expelled, partly 
in the form of hydrocarbon gases, and partly in the 
form of hydrocarbons in the state of vapour, solid 
coke remaining in the retort. 

Now, diferent parts of the furnace frequently re- 
present the conditions of the open fire and retort, 
also constantly varying in place and temperature. 
In the laboratory, if we want a smokeless gas flame, 
we adopt some contrivance similar to the Bunsen 
burner, in which a mixture of air and gas takes 
place (as in some varieties) through wire gange, the 
particles of air and gas being thoroughly dis- 
tributed through the entire volume; the molecules 
ef each gas coming into individual contact, a con- 
dition that is essential, and the result is a smoke- 
less flame, in which glass tubes and white porcelain 
capsules may be heated without becoming blackened. 

his would not be the case with the ordinary 
gas-jet burning in the open; the supply of air in 
this is abundant, but it is not commingled with 
the flame, only coming into contact with the 
outer shell, producing a flame that deposits a thick 
goot on any other object placed in it, pointing out 
the absolute necessity of maintaining the conditions 
of combustion that we possess in the Bunsen’s 
burner. 

It would be simply ridicalous to attempt to make 
gunpowder by the haphazard throwing together 
of saltpetre, sulphur, and charcoal. The pro- 
portions of the gun and projectile might be the 
best, but what result should we have from an ex- 
plosive so prepared? It is doubtful whether it 
would ever burn. Is there not a close analogy 
between this aud the well-constructed boiler and 
furnace, and the condition of the combustible 
material represented in the latter by the imperfect 
mixture of air and flame? 

Not only may vast quantitics of unconsumed 
carbon pass off in a dense smoke, but also volumes 
of invisible and inflammable gases escape ignition, 
as they would from the retort of a gas factory, and 
ats low temperature the furnace may actually be 
distilling hydrocarbon oils, as in one specially 
built for that purpose. 

It is this visible loss in smoke, and visible loss in 
aunconeumed es and vapours, which it is our 
object to save OF the proper admixturo of the atmo- 
spheric oxygen. 

Various contrivances have been proposed for this 
purpose, and adopted with more or less succes 
Improvements at the bottom of the furnace, as in 
the ventilating fire bars, which make a better dis- 
tribution of the air, at the lower part of the fuel. In 
others the air has been admitted at the fire-door, 


aad at the back of the bridge ; but the volame of air | himself 


has generally been greater than necessary, ¢ 
the gases below the point of ignition, the stream of 
cold air only coming into surface contact with the 
heated gases, as some ocean currents of hot and 
cold water are said to flow side by side without 
mingling with each other. | 

It is, therefore, the thorough admixture of the 
heated gases with air, as in the Bunsen's burner, 
which is the essential feature of the system which 
is the subject of this paper. 

The object in view I seek to attain as follows: 


* By Captain J. GorpoN McDaxim, late 42nd High- 
landers. Read before the Insti :ation of Naval Arobitects. 
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In each tube of an ordinary tubular boiler is in- 
serted another of much smaller diameter, perforated 
at itsend nearest the fire in such manner as to cause 
an induced draught when required, by a current of 
air flowing through the said tube, or being forced 
85 na pa or steam Jet, this being under 

ect control by opening or closing a valve. Each 
of the boiler tubes is in this manner filled by a 
smokeless flame of great intensity—the deposit of 
soot and dust is reduced to a minimum, there not 
being any smoke except on first lighting the fires. 
No obstruction is offered to cleansing the tubes, and 
the inner ones can be separately unscrewed, or re- 
moved in sets, when it is required to prick out the 
porferations or to renew the ends. 

The expense is small, the air costing not 
more than a few penoe per foot, and no alteration 
for their intreduction being required except of a 
most trifling nature. 

The same system is applicable to locomotives and 
otber engines. 


WANT OF OBSERVATION IN THE FARMER.* 


pees the best way of testing whether the 
farmer acts justly by his workman is to seek 
an answer to the question whether the latter does 
or does not generally receive a fall equivalent for 
the value of the labour he is able to supply. Of 
course this point is not so easy and simple to solve 
as in the case of many manufacturing matters, but 
reasonable conclusions might be drawn by any one 
thoughtfully estimating the value of crops and the 
proportion of cost which labour represented in thetr 
production. Probably little difficulty would be found 
in showing that the labourer's pay, taking all the 
year, came fully up to, or exceeded, a fair valuation 
of the werk he did. This being so, no rise of wages 
could take place under existing circumstances with- 
out a dead Toss to the employer. How, then, could 
effort be made to improve the status and raise the 
income of the labouring man? The answer seems 
lain and inevitable—increase the value of his work. 
ut how, again, can this be done? By making him 
a better workman in the matter of individual tasks. 
Seize systematically every method for making men 
dexterous at sowing a field, ploughing a furrow, 
mending a harness, sharpening a We fodder- 
ing a bullock, and managing a yard of dung. This 
was not a matter of vague generality, but of hard 
fact. He (Dr. Monckton) had seen with his own eyes, 
within twelve months, important tasks so badly 
done that double the wages might have been paid 
for good work with profit to the farmer. He had 
seen wurtzel seed so unevenly drilled in point of 
depth, that five timesthe man’s daily pay was thrown 
away, becauso he had never been taught that mere 
holding straight was noi drilling, but that regular 
and shallow deposit of the seed was even more es- 
sential. He knew a hop-garden of favourable 
clays, and not of ranning sand, that had been 
drained three times in nine years, because of the 
imperfect fall secured on the earlier occasions. He 
had seen last season gangs engaged in hop svring- 
ing; tho work aecomplished by one gang would be 
more cheaply paid for at £1 a day than that by the 
others atacrown. Again, why should not every 
farm of reasonable extent see that some of its 
hands could thatch, or stack, or build a pig-sty, or 
aint a waggon, or shear a sheep, or mend a fonce ? 
fe had been too much the custom for a whole parish 
to depend on one thatcher and sheep shearer, who 
often earned 30s. in three days, and was drank for 
the rest of the week. Surely our own workpeople 
might be enabled to benefit by these rather better 
paying jobs. A great industry had sprung up in the 
country in the use of creosote. How many of 
these now listening had ever so studied the matter 
asto know the very best time, temperature, and 
method for the process? He had himself 
seen professors of the art, men who lct out tanks, 
and took contracts for their neighbours, and who 
did not even know what a thermometer was, and 
yet pole-dipping could never be done to the best 
advantage without its aid. Many workpeople in 
charge of those tanks now receiving 23. 6d. a day. 
would be better worth 4s. if rendered more ob- 
servant, more painstaking, and better instructed. 


THE DIRECTION OF LABOUR. 


But this leads us to the second method of 
augmenting the value of the workman's toil—vis.. 
a more skilled and studied direction of his tasks, 
Of course it was clear in connection with what had 
already been said that the master must instract 
„and exercise increasingly his own wits as 
well as those of his workman, and this feature 
must never be blinked. Not only morally, but in 
basiness aptitude, the man will be what the master 
makes him. Take a clutch of pointer puppies and 
give four away to four different people; the value 
of their labour in two years will depend almost 
entirely upon the pains and ekill with which their 
respective masters have set and kept them to their 
work. Anarmy of soldiers may be of exemplary 
skill and courage, and yet see their efforts nu!li’ 
by unwise or insufficient planning and direc 


* From à paper read by Dr. MORCKTON, br: 
Maidstone Farmers'\Club. 
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In the matter of labour a farmer must be exercising 
a perpetual foresight to make his operations dove- 
tail and harmonise. The job of to-day must be 
habitually so done as to render more cheap and 
effective the work of to-morrow. Labour so 
directed will yield value and show a result. With- 
out such management, men, though industrious and 
well enough master of each particular task, will 
` inevitably muddle away time, and waste money 
—laboriose nihil agendo. 


ORNAMENTATION OF SILVER PLATE. 


OTON of silver plate is at tho pre- 

sent. day quite a work of art compared with 
the specimens handed down to us frem the last 
century ; but, by the aid of steam, a more inte nt 
class of workmen, and a better class of tools, added 
to a purer taste fer the elegant, have worked 
wonders in this respect, and now evan the 
commonest articles of silver plate bear the impress 
of beanty. One of the most striking inventions 
of a recent date for such ornamentation is that by 
Mr. J. A. Rhodes, of Sheffield, a description of 
which cannot fail to be interesting, and we quote 
the following from a recent article in Nature :— 
“A thin plate of metal orated by punching, 
shows a depression of the edges of the perforations, 
while the surface of a plate cut by saw piercing 
preserves its even uniformity. It may be supposed 
that the figures so cut out would at times be re- 
markable for beauty of form, and, indeed, they are 
so more or less, but still it seems to have Leen 
left for Mr. Rhodes to utilise these, so as apply 
them to relief ornaments. It mus be remarke 
that Mr. Rhodes is not only his own designer, but 
for nearly twenty years has been the designer and 
piercer to the principal firms in Sheffield, and his 
ability and taste are, therefore, well known in the 
trade. ‘The idea is very simple, bnt, like all other 
ideas of value, might have remained a long while 
dormant, had not Mr. Rhodes, Colambus-like, put 
it to practical application. To give our readers a 
clear idea of the new method of ornamentation, we 
will take the tea and coffee service for example, 
and suppose the panels complete and ready to 
come the arigu, A plate of gold having been pro- 
vided of a suitable substance, the intending design 
is drawn on it, and so prepared and applied that the 
design or ornament becomes solidified with the 
metal of the vessel, with an appearance of having 
been adapted by some curious and singularly precise 
method of casting, and quite excluding all supposi- 
tion of parcel-gilding.” After referring in detail to 
some engravings of apoons and a salt-cellar, which 
naponi along with the articles, the writer adds :— 
With respect to the cost of these table requisites, 
they are brought generally within the means of 
householders, unless the ornament be unusually 
rich. The low relief ornaments, on the less expen- 
sive products, are worked in aluminium: and for 
objects yet less costly it is not necessary that they 
be of silver. We all know the infirmity of gilding, 
or paroel-gildiug; its existence is only a question 
of afew years, while, on the other hand, the sub- 
stance of the superimposed gold or aluminium will, 
with fair treatment, last half a centary, without any 
very conspicuous show of wear and tear. This in- 
vention, being only in its infancy, is open to ame- 
lioration in perhaps many directions. One advan- 
tage which strikes us most forcibly and directly, 
would be the picking out, or clearing with a sharp 
point those bas-relief forms which may not be suffi- 
ciently definite; and thus the invention would be 
raised more nearly to the level of fine art. The 
process, as we understand, does not limit designs 
to the flat bas-relief, but is susceptible of the adap- 
tation of compositions even approaching high relief, 
and the latter manner of treatment would raise well- 
considered products into competition with the most 
beautifal and valuable metal works of the most 
celebrated producers of anytime. There is nothing 
repoussé tbat could equal what may be conceived of 
the prominence of detail and delicacy of finish of 
such works, Their effect would resemble that of 
inserted ivory-carving, with, if necessary, sharper 
cutting. This is only an idea of the perfection to 
which the invention may be carried, for nothing of 
this kind has yet been Pace Mr. Rhodes bas 
patented as well a method of ornamenting metals 
with enamel or of embellishing with enamel a super- 
imposed metal design.” 


An Important Discovery.—Au important dis- 
covery bearing on the antiquity of man bas just taken 
place, Mr. Edward Charlesworth, F. G. S., one of the 
correspondents of the ExciisH MxC HAM. having dis- 
covered in the Suffolk or older Pliocene beds, 
teeth of the extinct shark (Carcharodon), apparently 
perforated by human agency, as well as many concre- 
tionary nodules with longitudinal perforations unlike 
those produced by the action of boring mollusca. The 
specimens will be exhibited and described at the meet- 
ing of the Anthropological Institute on the 8th of April. 
If this discovery is verified, it will curry back the ex- 

-tence of man in England to a period coeval with the 

. todon arvernensis, and far more ancient than the 

inmmoth age.” 


‘SOIENTIFIO SOOIETIES. 


— — 


HACKNEY SCIENTIFIC ASSOCHTION. 
A’ the usual fortnightly meeting, held on March 
12, Mr. W. R. Birt, F. R. A. S., Vice-President, 
read an able paper on 
The Rewards of Science. 

Mr. Birt said: The similes of running a race, 
climbing a ladder, or striving to attain the summit 
of s steop and ed ascent, have very frequently 
been employed to indicate the earnestness of men 
in seeking to obtain a ition of their labours 
in whatever departments their energies have been 
exerted. In the ancient Olympic games the suc- 
cessful ye peed reveived a laurel crown, perish- 
able in itself; yet the fact of the successfal termi- 
nation to him of the conflict in which he had been 
engaged, opened up rewards of a much higher and 
enduring character. The chariot of the warlike 
conquefor was prepared for him, and in it he was 
seated, to be conveyed by four horses to his own 
city. On his Passage homewards he was received 
in every city with the greatest acclamations, but he 
was hol parin itea to pass through the gates of his 
own e had been a conqueror in athletio games. 
or in the horse and chariot race, orhe had excelled 
in poetry, in as PAREYS or the Fise Arts, and his 
own citizens would not receive him as an ordinary 
citizen. He had won the crown, the symbol of the 
friend to humanity; he appeared before them as a 
conqueror, and he must enter the city as such 
through a breach in the walls. The painters and 
sculptors of his country perpetuated the game he 


d had won. A statue commemorative of his victory 


was erected in the sacred wood of Jupiter, at 
Olympia, and his name was celebrated by poets and 
thus handed down to posterity. 

Tbe cultivation of science may be likened to a 
race, or still more to the climbing of a hill, from the 
summit of which, to speak A per volically, we obtain 
an unbounded prospect. I see a number 
of hard-working students powered this race—climb- 
ing this hill. Every portion of the natural world is 
ransacked by them to obtain materials with which 
to construct their theories, or by which they hopa 
to enlarge the boundaries of knowledge. Here and 
there they separate into little groups, with the ob- 
ject of thoroughly exploring portions of the hill in 
the course of their toilsome journey to the top, 
others give their attention to the natural produc- 
tions of the hillside—the trees, the flowers, the 
grasses which adorn it; others, again, not content 
with earthly things, turn their attention to the 
heavenly, as night after night the earth is enveloped 
in darkness and the spangled sky showeth unto 
them knowledge. By the aid of their instruments 
they sound the depths of the illimitable space above 
them, and they put such questions as these to 
themselves:—How are these mighty orbs distri- 
bated in the illimitable space? What is the physical 
constitution of the sun shining above us? hat 
was that wonderful shower of stars which fell a 
few years ago from the sky ?—with others of a like 
nature. A partial solution of these questions urges 
them onwards in their researches. 

Now and then I behold some little commotion 
among the groups; I am desirous of ascertaining te 
what it is due, and u attentive consideration I 
find that an advance in knowledge has been made 
by a successful investigator, and his fellows are about 
to reward him by a mark of their approbation, 
which he receives at their hands. The award is 
made by a few who have themselves been rewarded 
by their fellows by being elevated from the mass 
of workers to the positions which they occupy, 
some having already received a similar mark of 
approbation, while others are still striving for it. 
This mark is considered as the impress of the 
sovereign upon the genuine coin: it gives currency 
to philosophical thought, the ideas worked out by 
the recipients are generally received as exponents 
of trath : they are, in fact, rendered current among 
philosophers. 

Dropping the figure, it may not be uninteresting 
if we offer a few impartial remarks on the rewards 
of science" given in this country. The groups of 
ardent workers, our scientific societies, give rewards 
of a minor character—the publication of papers, 
appointment as office bearers and members of 
councils, the highest reward in the gift of a society 
being the medal,“ or in some cases ‘‘ medals.” In 
the distribution of these rewards the greatest care 
should be, and generally is, exercised in the ap- 
pointment of officers and members of councils, for on 
them depends the award of the medal which is to 
stamp in the eyes of the general public the philo- 
sophical value of the work of the medallist. In 
most societies the appointment of office bearers and 
members of council is by ballot, a list having been 
presented by the retiring council of fellows recom- 
mended by it as suitable for the various offices to 
be filled. To the vote by ballot or the recom- 
mendation of the retiring council there cannot be 
the least objection, for it is presumed that a body 
of gentlemen forming the élite of the society are 
above prejudice, and, besides, it is a guarantee 
that none but gentlemen duly qualified by a prac- 
tical acquaintance with the branch of science culti- 


| vated by the society will be recommended to fill the 


There can be no question that in our 5 scien- 
tific societies the ap ment of a fellow as 
member of council carries with it a prestige equiva- 
lent to a reward for services rendered to science, 
and oP an opportunity for rewarding s labeurer 
in the field which it is the province of any parti- 
cular society to cultivate, provisions exist in some 
by which no fellow can serve in any office for a 
longer period than two years, at the expiration of 
JV 

er as secre or ent, and a 
eee from among the fellows, 
and as the society should be ided over by a 
gentleman well versed in the branch of science 
cultivated by it, the greatest care is generally exer- 
cised by the 1 council in recommending a 
gentleman qualified in every respect for filling the 
chair at the expiration the then presi 8 
period of office. The rewards, therefore, in the 
gift of a society are—publication of papers, ap- 
pointments to the various offices, the highest being 
the presidency ; beyond this is the m 

A consideration of the rewards given by the Uni- 
versities and the State will not occupy us long: a 
mention of os will be sufficient 185 ae ponos 
arpose. Honorary es, appointments in the 
gift of the Government, honours conferred upon the 
most distinguished cultivators of science, and pen- 
sions granted to those who have made remarkable 
discoveries, are the principal. As may be readily 
imagined, the attainment of these rewards depends 
more or less upon the recommendations to the Go- 
vernment of the recipients by influential men who 
are personally acquainted with them. 

ə “Rewards of Science,“ as we have thus 
sketched them, are emphatically external. They are 
marks of the estimates which men make of the la- 
bours of their fellows. They are by no means to 
be despised, yet it is exceedingly important that 
they should not be overval From the very 
natare of i especially when every field of in- 
quiry is li crowded with labourers, a small 
the more substantial rewards of the State. And are 
no other rewards within the reach of the student ? 
Must he depend entirely apon his fellow- man for 
the recognition of his labours? Most assuredly, if 
he undertake the cultivation of science only with 
the hope of one day becoming great and eminent, 
the probability is that he will fail in the attainment 
of his object. There are rewards superior to any 
that men cm bestow. We know that ability for 
scientific research is not confined to the rich and 
great, and many a student who has occupied 
his leisure in the acquirement of knowledge 
has also contributed to its extension without 
even attaining a position beyond a worker; 
also many a stadent has undervalued the results 
which he has obtained, and for want of sufficient 
energy in ing them known, they have slumbered, 
until some one, having obtained similar results and 
remarked their bearing on our present knowledge, 
has given them te the public, who has reaped the 
advantage. The real source of satisfaction to the 
student is a love of science for its own sake, or 
rather, for the sake of the Bestower of every good 
and perfect gift. We have heard of Nature's 
Aristocracy,” a better expression would be, God's 
Aristocracy " consisting of men on whom such gifts 
are bestowed. In the employment of his , each 
step the student takes is accompanied with its own 
reward. For there is nothing better than that a 
man should rejoice in his own works, for that is his 
portion.” The pleasure experienced in every ad- 
vance which toa student is really a discovery, is 
the highest, the greatest the purest reward, because 
5 regards it as the result of a gift bestowed upon 

m. 

There is another source of pleasure to the scien- 
tific worker, which consists in the publication of the 
results of his labours. While deriving satisfaction 
from these labours, he would not add to the stock 
of knowledge unless he were to communicate the 
results to fellows. From the very birth of 
science a communication of the results of the 
labours of its votaries, either orally or in writing, 
has been the means of increasing and perpetuating 
knowledge. In the poeni day the channels are 
numerous through which information may be com- 
municated to mankind. Publication in the trans- 
actions ef societies implies a supervision on the 
part of councils or editors, and must be regarded 
in the light of a reward. There are, however, chan- 
nels of a different kind through which students 
may communicate their viewa to their fellow 
workers, and in which such views are freely and 
impartially discussed. Other channels are also 
open which need not be specified here. It is the 

ress that gives stability to works of science. A 

hought embodying a fact brought for the first time 
to light is committed by its author to this general 
repository of all knowledge; it may, from a variety 
of circumstances—its non-acceptance by those 
who are leoked up to as the leaders of 
the scientific thought—its being in advance of 
the age, and the general body of scientific men 
being» anable to appreciate it—lay dormant and 
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ft is, not only to spring forth at 
and bear fruit in due 3 but 
to testify that the author had not laboured in vain. 
Many are the cases that might be cited of fresh dis- 
coveries which the press already chronicled, 
but little notice had been taken of them at the time, 
the discoverers were little known until some strik- 
ing phenomenon was observed and great 5 
iven to it, when the earlier publication was 
eught of and the original account disinterred to 
the honour of the pioneer whe thus received his due 
reward, if living, and if removed from this state of 
existence, the Bia bore testimony to a successful 
result of his labours. . 

The members of this association are cultivators 
of true science in a true scientific spirit, and seeking 
their reward only in their work. Such need not be 
disheartened if their Jabours are not readily appre- 
ciated. In the great majority of instances in which 
real knowledge been communicated to mankind 
it has always been so, the first announcement of a 
fact is received with caution, often with distrust, 
the general tion of it may be long deferred 
but truth can never alter, and the highest reward 
a man can have is the satisfaction of Vacating that 
in communicating to his fellow man a new truth he 
ts a benefactor to his race. 

Mr. Birt concluded by presenting to the library a 
valuable series of works on the subject of lunar 
changes, and a cordial vote of thanks was accorded 
to the eminent lecturer by the assembled members. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


Cochineal Insects.—It takes, 
Rate Journal, sixty-five thousand coc 
make one pound in weight, and the amount imported 
into Am during last year was 1.849, 84 2b. The 
annual slaughter of these harmless insects, therefore, 
to supply carmine for American ladies toilets, and the 
various dyes and tints for their ribbons, feathers, and 
dresses, reaches 120,289,780,000 in number! 
These are perfectly awful, but some of the uses 
of o are worse. 


Syrup of Coffee.—This preparation is of t 
ase to those who bave leng journeys to make. Take 
half a pound of the best ground coffee; put it into a 
saucepan, containing three pints of water, and boil it 
down to one pint. Cool the liquor, put it into another 
sancepan, well scoured, and boil it again. As it boils, 
add white enough to give it the consistency of 
syrup. Take it from the fire, and when it is cold put 
it into a bottle and seal. When travelling, if you 
for a cup of good coffee, you have only to put two tea- 
Pera of the syrup inte an ordinary ooffee-pot, and 
rag boiling water. Add milk to taste, if you can 


The Artesian Well in Boston, U.8S.—The work 
of boring this well was begun in the latter part of the 
month of March, 1871, and has been going steadily 
forward up to the 7 time, the progress made 
from lft. to 15ft. each day, at a cost of 15 dollars 
per foot. The well had reached a depth of 1,000ft. when 
we last heard of it. Whenthe work was first commenced, 
a drill would last thirty-six honrs without sharpening ; 
now the same kind of drill will only last one hour. The 
diameter of the bore is bin.; the drill is Ain. aoroes. 
The drill and iron shafting which connecte it weigh now 
1,2001b., and the by which it is lowered weighs 
900lb. The power is furnished by a 16in. horse-power 
engine, with a walking-beam of 86in. stroke, at the rate 
of about thirty strokes per minute. It is said to be the 
intention of the company to keep the drill at work until 
they obtain a sufficient volume of water for their use, 
unless their money gives out, or the drill goes through on 
the other side. 


Level and Angle Indicator.—We have received 
from Messrs. Fletcher and Sinclair, of Liv l, a 
handy instrament bearing the above title, which oom · 
bines in a ble form the properties of a level, an 
angle indicator, a mariner's compass, a simple form of 
theodolite, and a sundial, together with a handy table 
for ascertaining the height of distant objects. All these 
are contained in a flat compact mahogany case, which 
is only 10in. long by about 4in. broad, and which itself 
contributes to the formation of the level and angle 


the Virginia 
eal insects to 


hed af sapial yin 3 8 
me of rapidly copying or engravings 
suggested by M. Chanderay, who uses the induction 


coil for this parpose. The method adopted by draughts- 
men consists in puncturing holes throogh the design, 
and thus o an outline, which is subsequently 
transferred ting plumbago or other powder 
through the holes—a very laborious task where the 
Grawing is large or has much detail. In the plan 
proposed, a table covered with tin foil is connected 
with the negative pole of the inductorium, and on it are 
placed as are Coa of paper as the spark will pene- 
trate. Ame bar, insulated with guttapercha, serves 
as a pencil for copying the 

point is moved about on the outline of 

and through the paper to 

e oonnection is 

h the tissue at 

It is said that but little skill is re- 

quired to the pencil, as the ink tracings, being 
A conductors, carry the pencil easily along. 


LETTERS TO THE EDITOR. 


— 
[We do not hold ourselues responsible for the opinions 


of our correspondente. The Editor respectfully requests 


that all communications should be drawn up as briefly es 
possible.) 

All communications should be addressed to the Editor 
of the ExeLien MECHANIO, 81, Tavistock-street, Covent 
Garden, W.O. 

All Cheques and Post OMoe Orders te be made payable 
to J. PassmMorns EDWARDS. 


“I would have every one write what he knows, and as 
much as he kno but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
mature of sucha person or suck a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconventences derive their 
original,” - Montaigne 2 Essays. 


% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 

— —— 


CONGRATULATOBY — CRITICAL — OPTIOAL — 
ASTRONOMICAL — COSMICAL — ARITHMETI- 
CAL—SOLARIOLOGICAL—AND COMETIC. 


(3870.] —Brrorg entering upon the more immediate 
object of this letter, that of replying to various queries 
which, direotly or indirectly, have been put to me, I 
wuuld refer to two or three communications which 
appear in No. 865. 

et me, then, commence by saying that it was with 
sincere pleasure that I read (in letter 3804, p. 11) the 
gratifying account by the Messrs. Lambert and Taylor, 
of their pursuit of the most sublime of all the sciences, 
under . of considerable diffloulty and 
discouragement, so many thousand miles from 
where I write; and ask them to accept my assa- 
rance that (ander whatever lack of appreciation 
they may carry on the study of astronomy in Auck- 
land) they will certainly not want sympathisers 
among the numerous astronomers who are numbered 
among their brother readers of the ENGLIsH Mx- 
CHANIC. 

And next, I would ask E. L. G.” whether he seri- 
ously regards his reply (10091, p. 19) to a question as 
to the formation of tarret-shaped hills, as a scientific 
one? Because, if so, I would commend to his atten- 
tion Mr. Scrope’s “ Volcanoes of Central France 
(notably p. 206), Hagh Miller's Testimony of the 
Rocks,” and Lyell's ‘Antiquity of Man,“ as three 
among a score of books which will show the utter fal- 
lacy of his answer. If he will further supplement the 
theoretical knowledge thus acquired by some field 
practice under the guidance of a competent practical 
geologist, I think I may venture to hope that he will 
never again drag in the quasi-mythical Noachian 
Deluge to account for phenomena of which it neither 
does nor can afford any explanation whatever. 

Admirable as is the suggestion of Mr. M. Paris 
(letter 8807, p. 12), it occurs to me that his scheme 
would break down in a point of detail. I fear that 
there are scarcely enough departed men of science 
to stand as godfathers to every bright particular 
star” in the heavens; while it would be obviously 
invidious to seek our lights among the livers. 

In compliance with the reqnest preferred by 
“E. J. D.“ (letter 3823. p. 16), I have turned back to 
his original question (contained in letter 8493, p. 516, 
Vol. XIV.), and, after having carefully perused it three 
times, confess my entire inability to make head or 
tail of it. I utterly fail to picture to myself the rela- 
tive positions of his hole in the shutter,” screen“ 
(the screen is pecaliarly unintelligible) tables,“ and 
„mera; and am therefore reduced to the necessity 
of questioning my querist. Firstly, then, has he ever 
himself tried the experiment whose explanation he is 
desirous of obtaining? And, next, should he have 
done so, would he mind rendering it apprehensible to 
my very limited capacity by the aid of a diagram ? 

Pending the result of the observations of the transit 
of Venus in 1874, A Young Astronomer” (query 
11281, p. 24) may take the lineal value of one second 
of arc as the mean distance of the san,” at 450 miles, 
without much chance of error. 

Will Mr. H. Ellis (query 11808, p. 24) permit me to 
point ont that the Nautical Almanac is not a treatise 
on practical astronomy, and that, therefore, nothin 
more can reasonably be demanded than that it shoul 
contain a full and complete explanation of the tables 
of which it is composed. This, to give it its due, it 
does. I may add that, inasmuch as there is internal 
evidence in Mr. Ellis's question that he is not unfamiliar 
with computation, it will, perhaps, suffice for his pur- 
pose if T give him the formula for calculating the 
longitude and latitude of a heavenly body, from its 
right ascension and declination. Let us call L the 
longitude of the star, I its latitude, and œ the obliquity 
of the ecliptic, Then say sin. R.A. cot. dec. = tan a. 
This being so, 

Tan. L = tin. (a + =) tan. R.A. cosce a. 
Tan. ? = cot. (a + ) sin. L. 
Sin. l = cos. (« + ) sin. Dec. sec. a. 


Sin. L = tan. (a + ) tan. lL 


If Mr. John Taylor (query 11228, p. 24) had looked 
at the Moon herself, instead of in several astronemi-al 
works,” I think that he might have answered his own 
anes I assume, in limine, that he is aware that a 

xed star rises, souths, and sete every day 3m. 56s. sooner 
(by ordinary clock time) than it did on the preceding 
one. Very well, then, if the Moon were coincident with 
such a star, and apparently immovable like it on the 
face of the celestial vault, she would do the same. But 
if Mr. Taylor will notice the Moon's position in the 
heavens with reference to any bright star on a given 
night, and repeat his observation at the same hour on 
the next one, he will see that she has travelled many 
times her own diameter towards the Fast; in fact, she 
goes right round the Earth, from West to East, in the 
course of a lunar month. Without, then, puzzling Mr. 
Taylor with any consideration of the Earth's diurnal 
rotation, it may suffice to point out that as all the 
heavenly bodies rise in the East, the farther the Moon 
travels towards that region the later she will rise. I 
1 that this is what your correspondent means by 

Let me try to clear up the wonderful diffleulty of 
W. W. J. Porter (query 11339, p. 25), by the intimation 
that there is nothing in existence answering to a sidereal 
day of the month! Owing to a cause which I despair of 
here explaining to him, the face of the night sky does 
alter in the course of ages; but this has nothing to do 
with the condition of things, in consequence of which 
Mr. Porter predicts the occurrence of so eccentric a 
result 183 years hence. Perhaps, in this connection, he 
would not mind turning back to some articles on Time, 
by the present writer, in your tenth-and eleventh 
volumes? As forthe second part of his query, it will 
probably be enough to observe that the Earth’s aris 
remains parallel to itself (so to speak) during its entire 
orbit round the sun; and to the (practically) 
infinite distance of the Pole star—that orbit, 184,000,000 
miles in diameter! ahrivels up into a mathematical 
point as viewed from it. 

I think that a perusal of Whiston's vagaries would 
satisfy Mr. J. Songeat (query 11348, p. 25) that Mr. M. 
Paris was in error in supposing that the ex-Lucasian 
Professor and Editor of Josephus,” held the " origin 
of the solar system” to have been cometic. What Whiston 
really did say was, that the great comet of 1680 was in 
our part of the universe at the time of the creation of 
the world; and that, happening to eollide” with us 
(as our American cousins say) it sent the earth spin- 
ning on its axis. Subsequently (and this I commend 
to E. L. d.“) we got into its tail, and the ‘‘ deluge” 
was the resalt. I ought, perhaps, further to state that 
Whiston goes on to predict that this identical comet is 
to cause the general and final conflagration of all 
things mundane. It strikes me though, that in such 
event the watery tail might possibly play spor us. 
In which case we should, doubtless, merely very 
mite Ay abhor to what littl l 

only shows to wha © purpose many o read 
their MucHanic, when we find the subject 4 7 multipli- 
cation by concrete quantities (qy. 11188) again cropping 
up in there columns. Once for all, multiplication by a 
conerete quantity is IMPOSSIBLE. How can we cen- 
ceivably say 20 pounds times anything? What would 


be the numerical result of 17 vibrations x 11 cheeses ? 


Inasmuch, however, as this has all been previously set 
forth in former volumes with no apparent result, 
perhaps the most conclusive way of dealing with those, 
who, like C. R. F.“ (p. 45), gravely give directions for 
performing an impossibility, will be to select one of 
their own examples and see what their wild notion 
leads to. I assume that it will be admitted that 
£20 = 19,200 farthings. Let C. R. F.,” then, square 
each of these quantities, according to his method, and 
compare the results. If it be true, as he asserts, that 
£20 x £20 = £400; then assuredly 19,200 farthings x 
19,200 farthings ought to be = £100 too. Is this so? 

It was from no forgetfulness—as far as I am con- 

cerned—that I omitted any reference to the moon's 
arallex in the reply touching her rising and setting at 
elbourne, in my letter (8795, p. 9). I imagined— 
merely as a matter of course—that my querist knew 
that her R.A. and Dec., as given in the Nautical 
Almanac, were geocentric. 

I am, of course, ignorant for what purpose Mr. Henry 
Wood (query 11860, p. 49) requires the sun's declina- 
tion with such extraordinary accuracy ; bat I think he 
must be almost, if not quite, unique in his wish that 
(what he calls) the trashy explanation” of the con- 
tents of the Nautical Almanac should be omitted, 
merely to make room for a table of second differences 
in connection with the sun's declination! Why can 
he not make such a one for himself? If he will 
honour me by turning to a letter of mine (2087) on p. 
805 of your thirteenth volume, he will fina directions 
how to proceed. To refine, however (for any practical 
purpose), upon the method exemplified on p. 539 of 
the Nautical Almanac for this year, seems to me a little 
like ptanding upon half a sheet of note-paper in order 
to see better over the heads of a crowd. 

It would be futile even to attempt to answer 
the query (11863) of 4 Young Astronomer,” on 
page 49; inasmuch as it contains internal evidence 
that the mathematical acquirements of my brother 
correspondent are of infinitely too rudimentary a 
character to permit him to deal with the computation 
ofthe ephemeris of a comet. The calculation of its 
path by the aid of a slide rule (by Smith), a sextant, 
a Gunter's scale, and a very accurately divided triangu- 
lator ' would be Hankey (panky) work indeed; 
amounting, in fact, to legitimate conjuring. I must 
entreat our Young Astronomer not to imagiue that 
I wish to discourage or be unkind to him; but the 
determination of a cometary orbit is really a matter of 
considerable difficulty. Certain geometrical relations 
are represented by equations, and these equations have 
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tò be solved by successive approximations. I enly 
know that it is a task that 7 would not face, except 
under compulsion. I assume, by the way, that it is 
Bncke's comet which my querist refers to. 

It is on record that a patient, going to the famous 
surgeon Abernethy, and commencing the detail of his 
symptoms with Oh, Doctor! if I lift up my arm like 
this, such a frightful pain runs through my shoulder,” 
was summarily extinguished by the coarse rejoinder, 
s: Then what the devil do you lift it up for?“ Pro- 
ceeding upon something of the same prineiple as the 
brusque old doctor, I would venture to ask L. C. E.“ 
(query 11887, p. 50) if a enndial will give correet indi- 
cations when immovably fixed, what in the world can 
he want to mount it on a pivot, and rotate it in a hori- 
zontal plane for ? 

I am unable to give Mr. Skelton (query 11482, p. 51) 
any fortherinformation with reference to the comet of 
which he speaks. It has not, that I am aware of, been 
yet observed in these latitudes. 


A FELLOW oF THE ROTAL ASTRONOMICAL SOCIETY. 


JUPITER'S SATELLITES AND "F. R. A. 8." 


(3871.)—I axt glad that Philo” did pot mean what 
he seemed to imply anent “F. R. A. S.;“ for the latter 
has so long and so ably contributed to the colamns of 
the ENGLISH MECHANIO that few of yonr readers can 
bear patiently to read unpleasant remarks respecting 
him. Philo“ speaks of the freedom of F. R. A. S.“ 80 
comments; but I have never seen a line in any letter, 
from F. R A. S.“ which could be regarded as unpleasant, 
save when he has had occasion to castigate a rode car- 
respondent. I must admit that once or twice when this 
has happened he bas “ lashed out” in a manner com- 
manding my hearty sympathies. 

I quite readily coneede- that the passages quoted by 
“ Philo,” taken apart from the context, seem to indi- 
cate that Sir Jobn Herschel entertained an erreneous 
opinion about the accuracy of prediction respecting 
Jupiter’s satellites. But when the omitted rentences 
are supplied (as in my letter), Sir Jobn Herschel’s 
opinion assumes a different aspect. It may be that in 
the edition of 1888 those sentences are wanting. In 
that case, we learn that Herschel entertained erroneous 
views in 1883, and corrected them subsequently. In 
any ente, Airy's statement on this subject is decisive of 
the matter. If Philo“ wants farther evidence, let him 
hear what Hind (from whom the “predictions” aro re- 
ceived) has to say respecting them. “Independently,” 
he remarks, “of defects in the tables, there are diffi- 
eulties attending the observation of these phenomena 
which unfit them for accurate determinations of longi- 
taude."—Erplanation of Nautical Almanac, 

I should be sorry to deprive “Philo” of the satisfac- 
tion he seems to derive from having "erred in good 
company ;" tbough I have yet to learn that Sir J. Her- 
schel actually made the mistake imputed to bim. 

A word as to the Astronomical Society. In that so- 
ciety, as in all scientific bodies, there are individual 
members who are not authorities in the branch of 
science to whose cultivation the soeiety is devoted. 
Yet I imagine that there are few societies in which the 
percentage of such members is smaller than in the As- 
tronomienl Society. Speaking for myself, I muat say 
that in addressing communications to the Fellows of 
the Astronomical] Society, I always feel that it behoves 
me tocxercise exceptional care, because of the large 
proportion of first-class critics in an average audience 
at any of our monthly meetings. It must always bea 

source of gratitieation to our Fellows, that a man like 
the late Professor De Morgan, whose special views 
would not permit him to put himself in nomination for 
the Royal Society, acoepted and retained a Fellowship 
in the Astronomical Society; and that Sir John Her- 
schel, who declined the presidentship of the former 
society, held four times (that is, daring eight years) 
the chair of the latier. RICHARD A. Proctor. 


HOW TO USE A BOOK WITHOUT HANDS. 


[3872.] —OUR desideratum, kindly inserted in No. 361, 
query 10996, hes brought many admirable replies, and 
we shall be proud inteed if a perfect solntion be arrived 
at through the active intelligence of yeur right-henarted 
contributors, whem so many readers of of ENGLISH 
MeEcuantic have learnt to respect and esteem. There 
are, uo donbt, many cases besides that of our disabled 
engine driver where it would be hailed as a real God- 
send; many military men and officers, mechanics, 
miners, and others have to endure this terrible afflic- 
tion. The helplessness is bad enough where the man 
cares little for mental pursuits, but is tenfold distress- 
ing when the intcllect is healthy and vigorous. For 
every response we tender our best thanks—that of 
“M. O.“ has been read with gennine emotion, and if 
he will refer to Addresses Advertised " we shell gladly 

ut him in direct communication with this case. We 
ave «cen ' Dominy's plan, but fear it is too expen- 
aive, complicated, and limited; it never came into much 
ractical use, and we do not know the present makers; 

e patent must have ran out. The suggestion of 
W. R. B.” seems good, but the beads being so much 
below the eyes, the tongue bas to pick out the right 
one, and will often miss. We have not the means 
handy of testing that of Philanthropist,” buts neigh- 
bour (Mr. Tenz, the ingenious Swiss carver and 
modeller to the Palestine Exploration Commiasion) 
saw something like it in Paris and considers it quite 
practicable, ‘* Philo,” and all your readers, shal! cer- 
tainly hear of onr success, with the editor's permission. 


+ Cireb’s’ suggestion, with the little cut, is excellent: 
he plate is improved by a cross form, which gives firm- 

nesa to the cane or stick; it requires mcre practice 
an one would thirk, as the action of “a wot finger“ 


(no dummy) is both peculiar and heavier than one is 
conscious ef. The plan of Carolus“ has the qualities 
of great merit — accessible, light, simple, general, and 
at onee practicable. Gattapereha for the tabe is the 
pleasantest, an, the little instrament stands in a glass 
ready for use, leaving the head and eyes free. 

Our first iden was to mount the pages upon something 
like a long towel, reviving tho ancient "' tench,” the 
rollers to be moved by a pedal, but we wished to see 
what conld be fonnd applicable to an ordinary book. 
Any opening of the ENOLISsRH MeEcHaxic to an armless 
intelligent man must be a real treat; but to be able, 
without troubling others, to read the whole number 
weekly wonld be an inexpressible boon, and if M. O.” 
can invent such a revolving desk as to accomplish this, 
he ought to be crowned! 

The writer could not sea our armless engine driver 
yesterday as he was thirty miles off again with the 
limb-maker, who, after ten weeks’ painfal anxiety, is 
still pursning the needful experiments. The stamps 
are extremely short, not more than three inches. Still, 
we hope on. T. M. W. 


A METHOD OF MULTIPLICATION. 


[3373.]—" E. L. G.,“ in replying to query 11054, 
reproduces a very neat method of maltiplying sby 
78589, &. Ths following. which (to save space) I 
have illustrated br the aame example, is mach shorter, 
easior remembered, and more correct :-— 


18°78135 


9°646875 given number, but 1 place out. 

96 16875 repeat, but another place out. 

19293750 ditto, x 2 another place oat. 
1929375 repeat, another place ont. 


Sum 1082879375 


Less 275625 given number, * 2, six places 
t ont. 
108287661875 SCREW. 


TO MR. DAVIS AND “CHEMICAL STUDENT.” 


[3874.)—Mr. Davis in bis reply (p. 18) asserts that 
a portiqn of my method for the practical separation af 
the metals in the hydric-ammonic sulphide group is in- 
correct, or, as he styles it, a lapeus calami, with which 
be seems perfectly familiar. As the matter stauds 
his assertion is more or Jess correct, but his deductions 
do not appear to be exactly the same. The method 
given by myself is quite correct, with this simple 
addition, that the acetic acid solution must be treated 
with (NH4)<S, and the zine from this precipitate dis- 
solved out with acetic acid. This clause was left out 
by misadventure. Even had it not, however, no 
trouble would have been found, as both the zinc and 
the manganese would have given their respective re- 
actions. As the matter stands Mr. Davis is not quite 
correct, as the precipitate wonld not, as stated, contain 
Ca C204. BaSO, MnO, Mn,03, and ZnO, but simply 
BaSO, and CaC, O., and. as on adding acetic acid, 
nothing but a mere trace would have been precipitated, 
the filtrate wonld, of course, then have been treated 
for zinc and manganese, and at once found. As in the 
case in point zinc, magnesium, and manganese not 
being precipitated under the circnmstances, and unless 
with very bad manipulation, would not be thrown down 
by sodium phosphate in testing for Mg, but would re- 
main in the filtrate from the precipitate. In conclasion, 
I hope that Mr. Davis will be so kind as to point out in 
this way any more such mistakes that he may detect in 
my correspondence. J. B. 


— — 


ALLINGHAM’S PROPELLER. 


[3875.)—Sincez forwarding the description (let. 8813, 
p. 89) of my propeller to you, I have been trying the 
model in the Mersey, and find that the speed is in- 
creased considerably by making the blades ljin. broad 
each, instead of jin., and so reducing the number on 
each side to 10 instead of 82, which, of course, simpli- 
fos the construction still more. 


JOHN JAMES ALLINGHAM. 


ELECTRIC SPARKS. 


[8876.]—I sHOULD not think it worth while to say 
anything about Philo’s ” remarks (8866, p. 42) had he 
not put a distinct question; and as he seems to have 80 
very limited a power of comprehension I will endea- 
vour to bring my reply within his range. I do not 
t“ deny the possibility of gas being lighted by a spark 
from the finger, the electricity being unintentionally 
excited.“ I do not claim to be infallible, or to know 
anything except from experiment and deductions there- 
from. On the other handI do not believe that such an 
occarrence ever took plase, because no experiment or 
deduction therefrom within my cognisance justifies 
the belief. I trust Philo“ is able to distinguish be- 
tween the two mental conditiens of not denying, yet 
not believing, though he has some extraordinary no- 
tions as to what constitutes evidence; he really is the 
first person I have heard of who would admit that he 
would decide a scientific question according to whether 
an opon came from “a pretty young lady or 
crusty old bachelor.” I know juries are influenced in 
that way, but the jarors do not usually give that for a 
reason. Atthe same time it may be satisfactory to 
„Philo“ to learn that I am neither crusty, nor old, 
nor bachelor, and certainly not a pretty young 
lady. Further, I assure him I am sot * mistaken in 
thinking sarcasm to be my forte,“ for I do not think so, 


and should be sorry if it were. Sarcasm is like pepper 


a usefal seasoning, but not a main-element of diet. As 
an intellectual cook I consider it asefal when making 
up a hasl ent of scrape of pretentions ignorance, and 
things of similarnatare. If: Philo has received a sprink- 
ling he bas to thank himself only; he took upon himself 
to write very strongly on matters that he knew nothing 
about; ho was further pleased to speak very affen- 
sively and personally, and to falsify what I did say very 
plainly, whether he is able to understand it or no. 
Any one who takes that line with me stands a very fair 
chance of a sharp return, jast as any one who eonr- 
teously disputes any proposition or.argument is secure 
of an immediate and kindly discussion, as Philo! 
ought to know, if he is not a very recent reader. I 
think he is a recent contribntor, as I de not remember 
his signature, and in the few recent letters I have ob- 
served there are so many errors of fact and deduction 
that it is scarcely probable they would have long 
escaped attention, to say nothing of the spirit some of 
them display; even this last letter, where, instead of 
apologising for his misconception, he again attributes 

motives to me that he has no-sort of right to assume, 

he implies that I am angry with him because he did 

not give my remarks the attention I think thay 

deserve. It isa matter of the smallest moment to me 
what attention he gives them, bnt before he or any one 

else presumes to remark npon anything said either by 

me or any one else, it is their duty to give the matter 

honest attention, not to falsify; and if from either 

some real ebscurity or from their own incapacity there 

is a misapprehension, when that is pointed ont it is the 

duty of an honoarable man to apologise, not to exercise 

his powers of casuistry and repeat the pasar 

IGMA. 


AUSTRALIAN MEAT. 


(3877.]—You have, Mr. Editor, lately inserted 
several letters—pro and con—on Australian meat, and 
I was somewhat surprised to see the manner in whieh 
some correspondeuts gave their opinions, on what I 
thought insufficient fonndation,as to the comparative 
non-nutritions properties of this meat. I am afraid 
prejudice in snch matters with some people goes a 
long way. Besides, many people who have been eaters 
of English beef aud mnttan all their lives, make. a meal 
or two off Australian meat, and because they don't feel 
as well, or fancy they don't, after the first meal or two, 
they jump to the conclusion that English beef and mut- 
ton are cheapest. My opinion, founded on my own 
experience is, they are mistaken; and I also beg to 
give the following corroborative testimony :— 

Some carcfal calculations have been made at St. 
Cnthbert's Parochial Board, Edinburgh, as to the cost 
of feeding the 424 inmates ef the establishment, and 
it was found that the quantity af meat used in the or- 
dinary soup was 5lib., which cost, at 6d. per ìb., 
£1 63. 9d. Lese Australian moat, viz., 38}lb. was 
used to obtain the same amount of sonp, and the cost 
was only 19s. 11}d., showing a saving in the day's food 
of 63.974. By varying the cooking of the colonial 
meat, and making it into a potato hash, 84d. a day 
more was spent; but even with this extravagance the 
saving over fresh meat was 5s. 11d. It is in such com- 

arati ve results as these that the real value of the meat 
is to be found. 

It should be noted that both home and colonia) 
meat was estimated at 6d. per Ib. When it is borne 
in mind that colonia] meat can be had a: two-thirds of 
the cost of home meat, the difference will be still 
more striking. Economical. 


CURIOUS PHENOMENON. 


(3878.)—Has any photographie reader of the 
Eneuish MEcHANIC noticed the ctrions result of 
dropping a semi-congealed particle of collodion from 
the corner of a plate into a pan of water, or, better still, 
atub? Owing probably to the repulsion of the ether 
and the water, it immediately: gvrates, sometimes with 
great regularity and surprising speed, and at other 
times slowly and eccentrically. The appearance often 
is exactly that of a comet fly ing through “ space,” as 
depicted in eur aafronomical primers. 

-CORNUBIBNBIS, 


THE PROPOSED BRIDGE CONNECTING 
ENGLAND AND FRANCE. 


[3879.]}—Tux object of this publication is to show 
the practicability of constructing a safe and darable 
bridge between England and France that would meet 
the requirements of both nations, for we may rest 
assured that the capitalists of Europe would not risk 
their money to complete such a gigantic andertaking, 
exoept something more practicable iu detail can be 
brought to bear upon the subject than tbe plans and 
schemes which have hitherto been proposed and 
brought before the publie. 

If we nre by any means to connect the 4wo nations 6 
bridge should be constructed of sufficient dimensions t 
allow of three separate lines for railway trafic. The 
horse and carriage way should at least be Soft. in 
breath, and the aide paths for foot passengers not less 
than 10ft. or 12ft. each. 

Like Mr. Hawkshaw and others I had long thought 
of a tunnel, but when I considered the many difficulties 
required to be overceme, and the faults that would in 
all probability be met with in the chalk formation, eves 
at hundreds of feet below the bottom, I consider the 
work of a tunnel an absolute impracticability, as ne 
shields could be employed with any degree of safety te 
render a rush of water impossible. 

On the other band, the difficulties connected vi a ( 
bridge to span some twenty miles ef a sea whos, 
maximum depth is about 168ft., or say 170{t., and 


t 
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this part the water is never still (it is that of a rapid 
tideway running at the rate of three miles per hour 
for about six hours of every spring tide, and with strong 
and long continued up er down channel gales), a still 
greater surface velocity is imparted,reaching, probably, 
to the bottom, across the entire channel; andto construet 
a bridge this bottom must be reached, and strong mas- 
sive stone piers or abutments brought up from a 
vertical depth of 170ft. to the surface, sufficiently strong 
to resist the greatest storms which are known to occur 
in this part of the channel. We have no experience 
of diving at this depth either with bell or belmet; and 
to construct shields or cofferdame of sufficient dimen- 
sions and strength, the expense becomes dieconraging, 
as the pressure of sea water at a depth of 170ft. is 
nearly 76!b. per square inch, so that if cirenlar shields or 
cofferdame were employed only aft. in diameter, or 
1,206in. in the circumference, the average pressure on 
the first 2ft. in height from the bottom would be nearly 
76lb. per square inch, or 2, 199. 744lb. on that portion of 
the circumference alone, which is only the 85th part 
of the total height to the surface of the water. It will 
be observed that this pressure is equal to a crushing 
force of 982 tons, w every part at that depth would 
have to resist ; the next 98 Aft., would have in 
like manner to resist 969 tons; the pressure, of course, 
diminishing in riien, as thesurface is 1 5 
therefore, the total forse that such a shield or ooffer- 
dam would have to resist would amount to nearly 


05 tons. 
is easy to imagine H to be within the heit of a 
mechanical possibility to conctruct them sufficiently 


prong to resist this pressure, and some pisn might be 


expense and labour 

required in raising and resinking them for eaoh pier er 
abutment in that vast structure, I have no confidence 
in the use of shields or cofferdams at such a depth in 
sea-water. 

The plan by whioh I to overcome these difi- 
culties will be best explained in the general description 
of the bridge, which, according te my plan, would con- 
siat of a huge wrought irom fabe, similar to those used 
in the Britannia Bridge over tie Straits, resting 
upon stone piers or abotspent bewaght up from the 
bottom at a clear distance from other of about 
459ft., and carried up to œ hege eufficiently above 
high 1 so as not to intenfere hu any respect with the 
shipping. 

The tube would be divided into threé separate com- 
anneni running dn the e length; and to 

ow guffleient space few the get of rails within 
the outer shell woul ws meaware about 45ft. in 
breadth ; and to obtain the greatest? strength the sides 
should be about S0ft. deep, or, beween the top and 
bottom oells, nearby 20fl. 

Under every cisoumstance, I woul propose that the 
tube should be møde sufficiently swag to sustain not 
only its own weigttt, bat in additions to that load 8,000 
tons, equally distributed over east. length between the 
supports, aload many times greater than it will ever be 
ss bd to carry. 

ig. 1 will give an idea of the gu@eral construction 
of the great combined tube, showing fhe three separate 
sets of rails within. II will be observed that the top 
cell projects 2ft. 6im. over each side, making a breadth 
of 50[t. on the top available for a readway. The side 
railings should not be less than M in height from the 
footways or pathe to the iron cope pes. Tho railings 
can be either plain or ornamentab ai should be pnt up 
after the lengths of the great tube tet in their places. 

Fig. 2 is a plun of a portion of the piors or bottom 
towers, extending in two parallel rows in a direct line 
from shore to shore, except at the ation towers, each 
S2ft.in diameter, set in pairs 56% apart from tbeir 
centres, and 469ft. from centre to centre of each pair. 
It will be observed that this length is reduced to about 
250ft. at the nnion towers and shore abutments. The 
object of this is to balance the tensive on every part of 
the combined tube extending acros the channel. The 
expansion aud centraction that woul take place in a 
continuons stretchof this length vH be further explained 
in fixing the lengths. 

Fig. 8 is partly plan and partly see@ipn of one of the 
piers or abutmonte 8ft. above the water line, whero 
the circular towers, coming up im paisa from the bottom, 
are united into one oblong tower os Mer S4ft. over the 
extremes by 82fk, where it curves imat this height to 
26ft., then runniag up with a straight batter on all 
sides, except in the recesses, where the tubes are raised. 
The seats or beds for receiving the eylinders of the 8 
hydraulic presses that are required iw raising the tubes 
should be provided with cast-iron plates to prevent the 
preasure of the cylinders from injuetug the stone work. 

I wil] now endenrour to explain t plan of erecting 
the circular towers, or abutments, and in preparing 
them for their deep foundations. It is to be understood 
that a carefat aê the various depths has been 
taken where the is d to oroas, and the 
nature of the depesit resting at tite bottom on the chalk 
formation ascertained. Thie will serve as a guide in 
constructing the circular shrouds wherein the founda- 
tions are laid npon the surface of the water, and gra- 
dually sank down inch by inch, as course after course 
of the finished mason-work progresses. 

A plan so novel and so convenient cannot fail to re- 
commend itself as the best means of erecting buildings 
of this class in deep water, as the workmen can at all 
times continue their work efther at the sarface or at as 
many feet above it as may be foand convenient. 

The frst thing required in this process is a hollow 
cylinder or shroud 82ft. in diameter, constracted of 
wrought-iron plates, with butt joints well riveted to- 

her, All the lap plates aré put on the outside. 
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The rivet-holes in the shroud plates are countersunk 
on the inside, so that the interior presents a plain and 
smooth sarface. 

Fig. 4 is a sectional elevation of the shroud, showing 
the angle irons for tixing the timbers B and C of the 
foundation. The upper course of timbors B are well 
jointed together, and made to fit accurately into the 
shroud, so as to be perfectly water-tight; but the timbers 
C are kept a little apart from each other, so that a free 
passage is left at the ends of each, commanicating with 
the groove E cat round the circamference of the timbers. 
This groove communicates with & pump fixed on the 
outside of the shroud not shown in the Fig: There is 
also a valve opening outwards or upwards on a line at 
P that oan be opened and shut at pleasure. 

The top timbers T are all well jointed together and 
fixed to a oircalar guide of plate iron H, made to slide 
freely throngh the whole length of the shroud to the 
bottom timbers B and 0. 

The leathers A are for securing a water-tight joint, 
and are, in addition to the water, pressed out against 
the interior of the ehrond by indiarnbber bands. 

All the shrouds should be constructed on shore, and 
the bottom timbers B and C securely fixed in their 
places. The timbers T ee only to be temporarily 
fixed to prevent the water from forcing them inwards 
Sanog the time that they ars being floated ont to their 
places. 

This is accomplished by means of a steam tug taking 
two of them in tow and proceeding out with them to 
where two 5 are securely moored, having on 
board, and in readiness, all the appliances fer letting 
them down where the towers are required to be brought 
up; and as they approach, the water is allowed to flow 
into them until their bottom ends sink considerably, 
bringing them nearly to a vertical position in the 
water; and whenever they are cast off from the tug the 
valves should be regulated, so as jnst to keep them from 
touching the bottom, while the ends of the guide ropes 
are passed round the windlasses, so that they can be 
correctly guided to their places; and when they are 
correctly set, the pumpe should be put in motion; bat 
sooner as the inclosed water under the timbers B and C 
escapes through the pump valves, keeping them open 
so long as any sinking takes place—that is to say, it 
freely escapes throngh the valves when the pumps are 
at rest, aa it is evident that if no provision was made 
for an eacape to take place, the water wonld be forced 
down under the bottom edges of the shrouds, apd would 
burst up on the outside, tearing and cutting Aray tho 
beds surronnding them. The proper time that should 
be chosen for this oprration should be whem the tide 
is near the turn, so that before it again begins to flow 
the pumps are put in motion, and a vacuam, so te 
peak. speedily formed amongst the parficles of matter 
ander the timbers B and C, thus bringing not only the 
weight of the shrouds to bear on the bottom, bnt, in 
addition to that of thei? own weight, the weight also of 
the whole quantity of water inclosed within them. 
Thence, including their own weight, it will be found 
that they are thus each securely bound or fixed to the 
bottom with g load, not including the pressure of the 
atmosphere, equal te about 4,000 tons—a weight which 
neither gales nor tides will be able to distarb. 

The time required to secure them thus from the fme 
that they are cast off from the tag need not occupy more 
than fifteen or twenty minutes. The bottom valves are 
then shut by means of the side rods, and the 
temporary fixings of the timbers T of the great pistons 
removed; and if it is found that the water does not 
raise them to the required height, they can be ruised 
by forcing in an additional supply of water through 
the fecd valves from the pamps. e stability ofthe 
shrouds are farther secured by strong timber frames 
uniting each pair together at their upper ustremities, 

These frames aro for carrying the travelling cranes 
required in lifting the stones, &c., from the boats and 
placing them on their beds. When this is completed, 
the erecting of the permanent towers can be im- 
mediately proceeded with. 

The stones should all be prepared on shore, and 
accurately fitted, so as to shorten, as much as possible, 
the labonr of setting them in their places. 

The foandation oourses are carried up perpendicular 
and in a solid form for about 6ft. or 7ft. from bottom, 
to where the inverted dome X starts and intersects the 
surrounding walls at a height of about 17ft. from the 
base, thus forming a hollow space within each tower 
22kt. in diameter, and extending up to W, as shown 
by the dotted lines R, Fig. 5. 

The object of the bottom dome X is to distribute the 
weight equally over every part of the foandation, and 
as each course of the stonework is completed, the 
person in charge of the bottom valves regulates the 
sinking, so that the underbeds of the tinished course 
are lowered only the depth of themselves, thus bringing 
the upper- beds for the next course to the sam» height 
from the scaffold on which the workmen ste id when 
engaged in laying tho courses in their proper ‘laces. 

The scaffolds are suspended by irou -ea fpern the 
frame-work above that carries the craucs, &0., aud 
sheuld be placed or arranged convenient, as it is 
desirable at this stage that the mason work shonid 
make rapid progresa, and whenever it is found that 
they bave reached the bottom, tlre  seaffolds 
should be removed, and the interior of the towers 
filled in with concrete, or if not, it is desirable that 
they should be filled up with water to the surface level, 
which can be done by means of asiphon, thus bringing a 
weight to bear on each, iu addition to that of the stone- 
work, equal to nearly 1,600 tons. The upper domes W 
(Fig. 5) should be completed, and the space surrounding 
them left as a clearance of the shroud, filled in with a 
durable composition of cement, thas completing them, 
go far as the deep sea bnildings are concerned. They 
should be left to stand over the winter months before 
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anes the surface towers that aft to support the 

Before leaving this part of the subject, I may state 
that the weight of stonework in each tower just im- 
mediately before they reach the bottom amounts f3 
4,600 tons. The iron shrouds have to resist the im 
ternal pressure, as the stone-work is about 800 tons 
heavier than the water displaced—that is to sav, the 
specific gravity of the stonework at the depth of 170ft. 
is that much heavier than the water, so that the 
pressure ander the timbers or piston T before reaching 
the bottom amounta to nearly 90ib. per square inch, 
whereas, at full tide the shrouds are pressed only by 
the surrounding water to 761b., and at low water may 
not exceed 60lb. per square inch; therefore, the shrouds 
should be made safficiently strong to resist the 
5 of this pressure, otherwise they would 

urst. 

The bilge water at E, before having been filled in 
with cement as mentioned above, is kept constantly at 
the same level as the water on the outside by means 
of a siphon, so that the pressure is balancing equally in 
all directions except under the timbers. This, being 
understood, it will be observed tiat the should 
increase in strength towards the bottem. 

The thickness of the plates and the pressure at the 
various depths may be expressed as follows :— 


5 i in Thickness of 
iv feet, unda pee piatos 
Pa j in, in inohes. 
10 44 half. 
20 8:9 (1) 
80 133 fifue-sixteenths, 
40 17:8 55 
50 22˙2 five-cighths. 
60 20-7 7 
70 81˙1 eleven -gixteenths. 
80 35:6 57 
90 40 three-quarters. 
100 44°4 70 
110 489 thirteen-aixteenths, 
120 58°4 ” 
180 57:9 sevren-oighths. 
140 63-8 97 
150 66:8 Sfieen-sixtoenths. 
160 71:3 ” 
170 757 one 
180 80°1 ” 


Before commencing the surface wers the frame- 
work and the upper portion of the sBrvuds at the flange 
joint should be removed, so that the arch connecting 
each pair of the under towers can be bridged over with 
the stonework at the desired heighé, as shown in the 
drawings Fig. 5. 

During the time the buildings es in progress the 

erecting of the tubes on shore shoul not be neglected, 
and as they are completed they should be floated out to 
their destinations in precisely the me way as that 
adopted with the tudes of the Britamads Bridge; but I 
would strongly advise a different plas to be taken in 
the raising of them, as they are nearly double the weight 
of the Britannia tubes; it would be vety unsafe to trast 
to any combination of chains, as the ping of a single 
link would cause considerable delay. The friction also 
to be overcome in such a combination of chains as would 
be required to raise a weight nearly 9,400 tons would be 
very grout. 
Ths plan by which I propose to rafee them is from 
below, as it is safe and more expedi@eam as when they 
are brought in between the towers they are immediately 
rested upon the temporary timbers shown by the dotted 
lines Fig. 5. The pontoons are then withdrawn, and the 
pumps for raising the presses are put in motion by 
means of a steam-engine placed with the pumps on the 
timbers at the opposite side of each fower. 

The pressure pipes leading from the pumpe to the 
hydraulie presses pass through ports left in the stone- 
work at K; the foar presses in combination for raising 
each end of the tubes should have æ olear lift or range 
of ft. 31m., so that the 8ft. lengths of packings have a 
auificientelearance to be put in as enen lift is completed, 
and in addition to the cast-iron packinga the tubes are 
farther seeared by following them mp with wood pack- 
ings. During each lift the tubes are raised about Jin. 
per minute, so that in one day, from the time that they 
are rested upon the temporary sup or beams, they 
can be raised to their permanent places. 

The number of hydraulic presses employed should 
not be lees than 24, as the first set—viz., 8, are required 
to remain in their places before the tubes are riveted; 
the second set can be in operation raising the next 
length while the third set are fitting up to bo in readi- 
ness for the next succeeding length, and so on. 

The shore lengths passing through the towers should 
be fitted up in their places, and shonid rest upon cast- 
iron frames which project down œ few inches on the 
edges of the stonework. Each of the 459ft. lengths are 
raised 2ft Gin. at one end above the level, while the 
lower end ie riveted to the tower length. The raised 
ond is then lowered to the same level as the length 
passing through the next tower, aud then riveted to it; 
so that by this process, instead of say detlection taking 
place ia the tube with its own weight, it cau be made to 
raise itself upwards in the centre between tho supports, 
bat this should not be carried too far; if the proper 
limit be observed it will greatly add to the strength 
rigidity of the tube, as the tension of wronzht > 
is greater than the forve required to crush it; 
reason the tower lengths should be well secar 
cast-iron frames, as the greatest oom pression t 
lengthways at this point. ae 

It will be observed that no provision 
supporting the tubos om rollers, as they 
the towers and abatments, whereas the 
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Britannia Bridge are supported on 32 sets of nicely 

adjusted rollers, set in paire consisting of 22 rollers 

, and with this adjust the greatest ion that 

es place in the entire length of 1,513ft. does not 
ex 8in. or 10}in. per mile. 

In a length of 20 miles at this rate the expansion 
would not exceed 17ft. 4in. From this statement it may 
be inferred that nearly one half of the expansion must 
be resisted by the friction of the rollers caused by the 
weight of the tubes they are supporting; for it is found 
that the expansion of wrought iron between 82° and 
212° is ‘0012, or for every increase of 15° from 82° up 
to 212° it expands *0001 part of its own length. There- 
fore a tube 1518ft. long, exposed to the rays of the sun 
during the heat of summer, would undoubtedly at times 
reach 82°; the expansion at this temperature (if not 


partly resisted) ought to be 6°052in., and as the com- 
bined or treble-way tube when finished would consist of 
an entire length stretching from shore to shore, I would 
propose that the expansion and contraction that wonld 
take place in its length, from 82° up to 92°, or say 100°, 
should be overcome simply by its own weight and the 
strength or weig ht of the land or shore abutments, 
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This at first sight may be thought impossible, but 
from what is known of the properties of iron it will be 
found te be the only safe and practical plan that can 
be adopted in any iron structure of such vast dimin- 
sions, as the expansion from 82° to 90° on a length of 
twenty miles would amount to 42 24ft. All the lengths 
composing the tube should be set and riveted 
together in their places at a tcmperature of sbout 52°, 
maintained by artificial means during the whole time 


of uniting the lengths together, and securing the ends of 
the tube to the land or shore abutments. It will be 
observed that theexpansion between 52° and 92° would 
be 28˙16ft., this would have to be resisted by a force or 
weight equal to what would compress or shorten the 
tube to the same extent. 

The contraction between 52° and 82° would be 14:08ft.; 
the force or tension to resist or overcome the contrac- 
tion must act in a contrary direction. To find the 
force required to resist the expansion of any length of 
wrought-iron tube,multiply the number of square inches 
contained in the cross section by 2,492, the snm found 
will express the number of pounds required to com- 
e any length of the same tube 0001 part of its own 
ength. 

Example.— Although the plates, angle irons, &c., of 
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the great tube vary in thickness between the supports 
they should be arranged so that the section is the same 
in all parts of the length—viz., 3,600 square inches. 
This, multiplied by 2,492 is equal to 8,971,200lb., or 
4,005 tons. The force required to compress it 0001 of 
its own length, or 10°56ft., therefore, to resist or com- 
press it 28°16ft., it would require 10,680 tons. 

To prevent dispute I may mention that the number 
2,492 is the 10,000th part of the force in pounds corre- 
sponding with the modulus elasticity of wrought iron; 
lin, being the unit, 17,800lb. per square inch would 
compress or extend it the 1,400 part of its own length, 
or 75,428ft., which is equal to the expansion or con- 
traction that would take place between 82° and 139°, 
a temperature or atmospheric heat unknown, even at 
the equator. 

I am not sufficiently acquainted with the formation 
of the shores to state the dimensions and the precise 
form the land abutments should have. This and the 
approaches leading to the bridge can be modified ac- 
cording to circumstances. The double set of union 
towers are further intended to facilitate the progress 
required to be made in raising the lengths of the 
main tube, and to give time for connecting their ends 
to the short lengths passing through the towers; as 
many as six lengths of the great tube can be in pro- 
gress at the eame time, raising fixing, &., as they 
divide the bridge into three sections of 61 miles each, 
so that by beginning the work of setting the tubes at 
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the centre of each section and working from right and 
left of each starting point, they can be completed much 
sooner than otherwise. 

The side tubes, as will be observed at the above 
named towers, should be constructed similar to the cor- 
responding lengths of the main tube, and are for sup- 
porting the station-houses, &c., that should be erected 


for the comfort and convenience of passengers besides 


those who are required in connection with the 
great stracture, and during the winter the tubes should 
be lighted up with gas, and the method of ventilating 
them so adjusted that the atmosphere at all times 
could be kept free from the obnoxious gases that are 
generally found to accumulate in railway tunnels. The 
following items will furnish sufficient data for calculat- 
ing the costs, &c., of the entire structure. 

Column 1 gives the number of tubes, &., required 
to complete the bridge. 


Number of Length in Weight in 


Remarks. tubes, &. feet. tons. 


Wrought iron... 222 459 743700 
6 240 10500 
1 227 10 16844 
ig 8* 240 9300 
10 462 85 45000 
ORE Anissaras. “GRADES 
* Side lengths at union towers. 
Shrouds average length. 


Height in feet. 
104 1623050 
85 4200 
119160 


N MOOLOLe 
Surface towers. t Shore abutments. 
ł Bottom towers’ average height. 
Concrete or composition for footpaths, 
carriage-ways, eee, 
Timbers for foundation, &c., 1,598,700 


Total —]]WWPRPÄ—ͤ 999220 


87000 


Stone work 


227 * 
21 
462 f 


87500 


8846196 


Or, including station-houses, side rail- 
ings, water, gas-pipes, &c., say 
— E R 8 

And by employing suitable machinery for constructing 

the various parts of the ironwork, &c., the whole might 

be completed and opened for traffic within four years 
from the time of commencing the work, at a cost not 
exceeding £18,000,000, as it wonld be found, by adopt- 
ing the plans I have given of building the bottom 
towers and resisting the ee and contraction of 
the tube, that a considerable sa of time and money 
would be effected; and in conclusion, I would further 
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propose that my plan of constructing a roadway on the 
top of the great tube should receive due consideration, 
as such a mode of communication would undoubtedly 
be preferable to any class of underground tunnels, and 
if carried out would serve as a useful monument to 
illustrate the enterprise and wisdom of the age in 
spanning the waters of the channel with a stupendous 


bridge worthy of the nations it would unite together in 


friendly intercourse with each other. 
The experiments, so far as have been made with the 
circular shrouds, „have been perfectly successful in 
> SHOLTO DOUGLAS. 
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PJANO CONSTRUCTION.—To Mr. SCHUCHT AND 
HIS FELLOWS, 


(3880.]—Is Mr. Schucht again poking his fun at the 
remarkably ecrious judividual the unpractical “ Har- 
monious Blacksmith"? After enumerating some of 
the difficulties of increasing the power of the sounds of 
piano trebles, he very coolly suggests that I, the unprac- 
tical blacksmith, of all men, should give such emi- 
nently practical man as himself a hint or two how to 
get over those difficultics, Verily, as Mr. William 
Shakespeare hath it, some mon (the blacksmith to 
wit) have honours thrust upon them. 

With regard to giving hints, I might say. Would 
that I could.“ It does seem rather presumptuous for 
an unprectical blackamith even to hint at (much more 
to attempt to specify, to practical pianoforte-makers) 
the probable means of improvement , besides which 
Mr. Schucht estopps me to some extent by refusing me 
the privilege of proposing certain “little dodges,” 
some of which I may remark, en passant, are gener- 
ally 3 by planoforte-makers to greatly influenco 
results. 

In my subjoined observations on this subject, I have 
purposely avoided merely theoretical—which are but too 
commonly synonymous with controveraal—matters ; but 
J do feel compelled, in reply to Mr. Schucht's assertion, 
that when we hear the deepest bass note we also 
hear all the netos in the piano.“ to oxerciso tho frec 
Briton’s privilege of becoming like most of my neigh- 
boure, a dissonter. Very poasibly all the notes of the plano 
may be then end there present among the obertones“ 
of the said lowest bass strings, especially if we hypo- 
thetiecally include all the theoretically possible ober- 
tones of those obertanes,” but to say we hear them all 
is simply saying the thing which is not. Possibly, 
were Our ears ag cultivated as those of the angels, who 
are popularly supposed to listen continuously to the 
heavenly music of the spheres, whatevor that music 
may be, we might hear all those sounds; but the 
writer's ears, however musical they may be, are not, 
he is happy to aver, quito long enough to enablo 
him to imagine he does hear all of them. Seldom, 
indeed, does he hear, in a well-made piano, moro than 
ons or two of the said obertones, alias harmonics, of 
the said open string, especially if it be as tight as it 
ought to be, which, by the way, it seldom fa, 

Mr. Schucht says we cannot make a plano treble, the 
mass of whose materials shall equal thet of those of 
the bass ; quite true. We can't make a fiddle as big as 
a double bass; perhaps, if we could, it might be incon- 
veniont to chin“ it, excepting by the Anakim. We 
can't make a piccolo as big as a pedal-pipe : a trumpet 
as big as a bombardon; a free reed which sounds C, 
three octaves about pitch C, quite so large as the one 
which sounds the so-called 82ft. C CCC of the bass; 
neither can we make a pipe in unison with the first of 
these reeds quite so big as the huge pedal-pipe whose 
sonnd is unisonous with the latter. There are, how- 
ever, a few things we can do to compensate to some 
extent for the differences in their masses, or of the 
masses of air contained in such pipes. One of these 
things is blowing the small pipe or reed with air at 
grcater pressure, something like which it is possible to 
do with piano strings—but of this more anon. Another 
thing is employing more little pipes than big ones, and 
this is the very course indicated by Nature, who 
endows 2 dozen little children with voices quite capable 
of out-squalling any one man—or woman either. N. B. 
The latter is saying something; in fact a good deal. 

Mr. Schucht also says, If a planoforte-maker dis- 
covered a method of making a treble equal in power to 
the bass, he would at once apply the same means to 
The tenor and bass, which would leave the treble as 
relatively weak to them as at first ;” this seems to me 
very doubtful. Not to mention that organ-bullders 
do not commit such an absurdity, for they no moro 
use as many pedal-pipes as they do treble ones than a 
wise harmonium-maker uses as many reeds of 16ft. 
tone as he does of 4ft.; the nnwise” harmonium- 
makers do, hence the relative weakness of the trebles 
of their yile, coarse-toned instruments. I think Mr. 
Schucht pays but an ill compliment to the taste and 
judgment of his fellows in assuming they would act so 
absurdly, besides which, it is Just possible the means 
employed to augment the power of the treble might be 
inapplicable (or, at least, not desirable to apply) to the 
tenor and bass. One such means, hereinafter de- 
scribed, certainly is not, for Its application to the bass 
would induce a vey bad and “ harmonicky” quality 
of tone. Keeping down the power of the bass that it 
may not overpower the treble is no novelty; in fact, 
we practically do it daily by covering the bass 
hammers more thickly than those which strike 
the treble strings. Possibly Mr. Schucht has read 
Messrs. Broad wood's little book, printed for private 
circulation in 1862, and will remember they distinctly 
state that in addition to using softer hammers to im- 
prove the quality of and keep down the power of the 
sounds of the bess strings, they also purposely avoided 
treating that portion of the soundboard which was 
under the bags strings in the same manner as they 
treated that portion beneath the treble strings, lest the 
sounds of the former should overpower those of the 
latter. Probably Messrs. Broadwoods are not the only 
makers of horizontal grand pianos who have done the 
fame or similar things, for the practice is yery common 
in some other musical instrumenta, and is universal in 
those collections of them, designed to be performed on 
fogethes, which we call orchestras. 

When we design an orchestra we usually employ 
more Addles than contra basses, more eornets and futes, 

dan trombones, ophicleides, and bombardous, When 
\ puild an organ or harmonlum wo don't put quite sọ 
QU CCC C pipes or reeds into it as we do of those 

«produce treble sounds; and we ordingrily de 
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something very like this in the piano, for we uae more 
unisonous stiings for its treble than for ite lowest 
notes. May I guess even Mr. Schucht himself employs 
but single strings for the latter. and two or three 
strings for histreblea, notwithstanding he has estopped 
me from suggesting the use of three strings instead of 
two, forgetting that it is a practical fact that many 
mickle strings, if not equal to are at least more sui- 
table than only one to be used along with his single 
but muckle bass string. 

Probably no other unpractical Individual ever ex- 
perimented further In the multiplication of unisonous 
strings in piano trebles than I have done. On C, two 
octaves above pitch C, I have tried no less than seven 
No. 14 strings 3in. long, but the honest truth is that I 
found little or no increase of londness when the num- 
ber exceeded five. Probably the failure resulted from 
the weakness of the action, J being then unable te 
strike seven strings more forcibly than five. In the 
orchestra seven fiddies have not one bow common to 
all, but seven bows, one to each. Let me add, each 
of these seven bows has a separate fiddler, one to each, 
to saw with them in every instance I ever “ sawed," 
in other words, seven times the motive force when 
needed which one Addler could apply to one bow. 
Now my seven strings were all struck by one hummer. 
certainly somewhat heavier, about a fourth, than 
usual, Seven strings mean more than twice the resis- 
tance to the hammer's blow that three strings can have, 
and as I had not then learned how to increase 
the force of the blow in proportion to the in- 
creased resistance of so many stringa (at least not 
without increasing the weight of the touch, until 
it became tao great for pleasant performance). For I 
then only had the means of experimenting with the 
common horizontal grand action, Der English Me- 
chanic’’ of Mr. Schucht and his countrymen, which, in 
common with all other actions, however excellent, 
cannot, without too much increasing the weight of 
touch, be mado to strike so powerful a blow when its 
hammer is horizontal as when it is inserted in the top 
of the butt, as it must be for upright strings; hence, 
we need hardly be surprised to find if I produced power- 
ful sounds from three, considerably more powerful 
sounds from four, and yet more powerful strings from 
five strings, that after thet number were used, but little 
if any increase of louduess resulted, probably because 
the same force of impact (being distributed over so 
many) each string was not moved 80 far, and conse- 
quently they did not lift the soundboard ao high, and the 
atricl wave generated by its motion, wus less ample than 
it would haye been had the seven strings been raised by 
the hammer as far as five strings were. Itis, howovor, 
hardly worth while theorising about the matter, because 
I have since learned that three No. 17 wires 4in. long, 
properly struck, yield a louder sound than five No. 14 
wires, whose length is only Jin. 

However unpractical I may be deemed J have far too 
keen a sense of commercial considerations, and, let me 
add, of business responsibility, to recommend Mr. 
Schucht and his fellow manufacturers to make pianos 
with five strings in the treble for each note. Somo of 
the very best trebles I have yet heard had but two uni- 
sons, and not to mention the increased cost of con- 
struction resulting were fivo strings used, which after 
all would not be so vory heavy, I greatly fear the 
tuning of such instruments would bo found rather costly. 
Besides this merely pecunlary consideration, which I 
for one would be quite willing to pay the additional 
cost of if proportionate excellence resulted, I (although 
I have but little faith that my future lifo could be 
largely influenced by human maledictions) would rather 
not (for his sake) desire the tuner sheuld wish me 
located in a region whose temperature is popularly 
supposed to be unpleasantly high every time he ducth 
his office, for, afterall, I have written in disparagement 
of their class. I do acknowledge that tuners are men 
and brothers. Now I much desire to be at peace and 
brotherly love with all men, yea, even with tuners. 

Had not Mr. Schucht estopped me, I would also have 
suggested that those hammers which are what he 
terms pointed at their striking faces, are generally be- 
lieved to cause treble strings, not only to produce 
louder sounds, but also sounds of more * penetrating ” 
quality, especially if the said hammers be rather 
thinly covered. Now this “penetrating really is 
worth something in musica] instruments—in fact, but 
for it the trebles of pianos would be almost inaudible. 
Į have not tho slightest desire 10 inflict on Mr. 
Schucht and my other fellow readers a long tedious 
disquisition on timbre, and the probable (query hypo- 
thetica]) causes of the great differences thereof, which 
may, or may not be, caused by the predominance of 
the different “obertones” we hear, but I will simply 


appeal to notorious facts within our daily experience. 


A familiar cxample of this penetrating quality of tone 
is heard jm the sounds of the common military fife, 
which may be heard above all the other instruments In 
an orchestra, but no flute, or stopped diapason pipe, in 
unison with the §fe, would bo audible under the same 
circumstances. Without pretending to verbal scien- 
tific accuracy—a thing not to be expected from igno- 
rant blacksmiths—we commonly say the sound of the 
fife penetrates through those of all the other instru- 
ments. I am sorry to add it doth also * penctrate ” 
my poor cars very unplensantly indeed, but, neverthe- 
less some people do really like it, just as the Sans- 
Culottes ” of North Briton are said to like the bagpipes. 
Well, De gustibus, &, 

Besides the ordinary practice of increasing the pene- 
trating quality, and, therefore, the apparent power, of 
piano trebles by employing thinner coverings for the 
treble hammers than are used for the bass hammers, 
which practice is now probably carried as far, especially 
by the English makers of horizontal grand pianos, as 


ls compatible with the production of sounds of pleasing 
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the advantages of this system. 
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quality—perhaps in some instances even yot further 
although I think if their bass hammers were made 
heavier and covered yet more thickly, which latter ia 
the practice of most continental makera, the quality. 
at least, of their bass tones would be greatly improved. 
There is another simplo and old fashioned way of in- 
creasing the power of the trebles—via., to go back to 
that exemplification of the wisdom of our ancestors 
which is shown by giving hard knocks, This obvious 
and time-honoured method scema to have totally 
escaped the penetration of modern pianoforte makers, 
at least, I have seen no modern examples of its carry- 
ing out. Like all “ancient” men whose education bo- 
longs to the period when Windham wrote “ Pugilism 
is the Salvation of England.“ I have great faith in 
hard knocka, if not for the civillsation of mankind, at 
least for the production of loud sounds in the treble of 
pianos, for when this process ts applied to their strings 
it induces much the same consequences whioh reat 
from its aplication to javenile hamans—to wit, it causes 
them to “cry aloud.” 

Hard hitting in pianos may be carried out by two 
methods, we may either make our hammers double tho 
weight they were without incrensing their velocity, 
which, however much it would improve the bass would 
greatly deteriorate the treble,in fact, although doubling 
the total force of the blow, it would also render it 
what Mr. Eavestaff termed “ thuddy.“ which is just 
what we don't want it to become; to confess the truth, 
it often is far too much so already. Thuddy blows 
answer very well for driving piles or forging red hot 
iron, in both of which cases tho long continued contact 
of the ram or hammer does no harm, but for inducing 
the musical vibrations of short strings the sooner tho 
hammer rebounds from them after it strikes them the 
better, because their vibrations must be at toast 
sensibly impeded, not to say damped, by the con- 
tinvance of contact between the hammer and strings; 
in a word thoirtones, never anything too long, become 
yet shorter and more blocky tho more time clapses 
before the hammer rebounds. I think it follows that 
heavy hammers, which strike thuddy blows, arent 
exactly what we want for plano treblea, so, as we don't 
desire to damp our strings before the hammers have 
time to rebound from them, we shal! havo to copy the 
wisdom of our ancestors, who made grands before the 
first quarter of this century expired. in so far as making 
light hammers strike hard by moving them ata high 
velocity when they do strike is an oxample thercof. 

Strange to say, ye modern practical men (who 
probably elevate thelr nasal organs at the name of 
the blacksmith, and plously thank heaven they are 
not as that unpractical sinner is—well, happily, like 
Thomas Ingoldsby's celebrated jackdaw, he don't feol 
One penny the worse) seem nevor to have pereol vad 
Indeed, so far from 
increasing the velocity of their treble hammers, they 
have, in most of the actions they omploy, actually re- 
duced their velocity about one-third, driving them no 
faster—sometimes a trifle slower—than they do those 
in tho bass. In the old grands, whose touch was what 
we should nowterm very shallow—ouly about jin. deop 
—the hammer was moved elght or nine times as fast as 
the key, in modern actionsthey seldom move more than 
six times faster, and its weight is about double that of 
the old hammer. Such being the facts, need wo 
wonder that modern hammers, especially when heavy 
loaded strikers are hung to thom, strike “ thuddy ` 
blows? Probably their blows are rather moro powerful 
than those of old grand trobles. Additional weight, bow- 
ever, is but a bad means of obtaining additional force, 
although its ovil conscquences may be to some pxtent 
compensated for in modern pianor by employing No. 
14 to 16 wire in Meu of No. 10 and 12 wiro for their 
treble strings. 

I will say something more on Piano Construction 
in another letter. 


THE JIARMONIQUS BLACKSMITII. 


KING-NUMBERS. 

([3881.J—May Task “E. L. G.“ (let. 3654, p. 607) to 
publish in tho columns of the ENGLISH MECHANIC 
his demonstration that there are no other king-numbers 
than those he gives in tho letter I refer to, and also the 
method of ascertaining cach step in the series of * noble” 
numbers there given, which method he there says lwo 
“may explain in another paper"? I have noticed a 
fact in counection with the table he gives, which I 
should be glad to publish in these columns. but should 
like to sce his demonstration of what he asserts before 
I do so. May J ba ailowed to poiut out what appears | 
to me to be an orror in his letter? Jle saya, ' tho 
two lowest king-numbers, two end six, are the only 
ones that, multiplied, produce a third king-number.” 
Surely, 6 times 60 ie 360. ALFRED M, Box. 


COLLIERY EXPLOSIONS AND THEIR 
PREVENTION. 


(3882.)—ALLow me to express my gratifieation that 
“King Coal's“ opinion (letter 3418, p. 14) does not 
materially differ from my own as to the best. I think 
the only effective method of diminishing the frequency 
of explosiona—f.e., by ample supplies of afr woll dis- 
tributed, and insuring attention to that by rendering 
it more costly to neglect than to observe the conditions 
essential to safety. I quite agree that as a rule acci- 
dents are most frequent in the smaller collieries, but, 
on the other hand. when explosions do occur moat lives 
are endangered in large ones. To limit this exposure 
of very many lives to one risk, the select commit’ 
of the House of Commons recommend that larg: \ 
fiery mines should be divided into sections or pu: 
pocthat pet more than 100 miners should Work 
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game soction. Such division would cause both cost and 
inconvenience possibly greater even than the additional 
security to life would compensate for; that, however, 
should not be assumed without careful consideration. 
My impression is that if the lives of colliers were in- 
sured, as they ought to be, it would bo found cheaper 
to adopt the precaution than to pay for the risks, and 
unless the precaution would cost very much more it 
ought to be adopted, for the lives of our countrymen, 
especially if they be husbands and fathers, are of ex- 
treme value. 

I do not see any probability of tho cost of compen- 
sating for lives lost by explosion being greater than I 
assumed, for, wreckless as the pitmen often are, they 
will not be more but Jess so, when greater carefulness 
by others becomes common, and my calculation is 
based upon the assumption that fatal accidents will not 
increase, while they will most cortainly diminish, if 
danger be made more costly than safety to those who 
can most effectually enforce precautions. PHILO. 


EXTINCT VOLCANOEFS.—VI. 


(3883. —THERE aro a good many traces of extinct 
volcanoes in Italy, besides those of tho Phlegrean 
fields. In general character they resemble those pro- 
viously described. Tho chief localitics aro certain lakes 
near Volterra in Tuscany, which give forth very hot 
and sulphurous and boracic acid vapours, a small 
sulphurous lake near Viterbo, continually giving 
forth bubbles of gas; and the lake of Vico, 
between Viterbo and Rome; Mount Vultum, in the 
Apennines in the province of the Basilicata; and 
Lake Agnano ncar Naples. Of these the Lakes of 
Vico and Agnano are the most interesting—the 
former, as the ancient Lacus Cimini. Old authors state 
that its site was once occupied by a town, whose ruins 
used to be visible at the bottom of the lake when the 
water was clear. The ground where the town js said 
to have stood is supposed to have been engulfed during 
a volcanic eruption, when the said lake was formed. 
The Lake A O is the site of an ancient volcanic 
crater, and on its margin is situated the Grotto del 
Cane, so famous for the deadly vapours it exhales— 
these consist of carbonic acid gas, in combination with 
watery vapour. This celebrated grotto is thus described 
in his work on volcanoes by Dr. Daubeny :—" The 
mouth of the cavern being somewhat more elevated 
than its interior, a stratum of carbonic acid goes on 
constantly accumulating at the bottom, but upon rising 
above the level of the mouth, flows, like so much 
water, over the brim, hence the upper part of the 
cavern is free from any noxious vapour, but tho air 
of that below is so fully impregnated that it proves 
speedily fatal to any animal that is immersed in it. 
Also it is impossible to fire a pistol at the bottom of 
tho cavern, for although gunpowder may be exploded 
even in carbonic acid by the application of a heat 
sufficient to decompose the nitre, and consequently to 
envelop the mass in an atmosphere of oxygen gas, 
yet the mere influence of a spark from steel produces 
too slight an augmentation of temperature for this 
purpose.” Similar phenomena, but on a grander scale, 
are presented by the extinct crater on the Island of 
Java, called Guevo Upas, “the poison valley.” It is 
level, about half a mile in circumference, surrounded 
by precipitous rocks. From various parts of its soil 
carbonic acid gas is discharged in such quantities as 
to prove fatal to any animal venturing nigh. This 
valley gave rise to the celebrated figment about the 
upas tree which once obtained such general belief in 
Europe that it was credited even by Dr. Darwin. 

There is another extinct crater in Java where are 
exhaled vapours equally deadly, but which exerta 
most peculiar effect on the dead carcases subjected to 
their influences, Instead of their being, as in the 
Guevo Upas, reduced to skeletons, the carcases have 
all their bones dissolved by the vapours, while the 
flesh, skin, hair, aud nails are preserved from decay. 

To the westward of the town of Le Puy there are a 
number of smal! volcanio craters, of which the two 
largest are the Lake De Bouchet and the crater of Bar, 
which also appears to have been at one time a lake, 
but is now dry, the former has its greatest diameter 
about 2,300ft., with a depth of about 90ft.; and the 
latter is on the top of a mountain which is composed 
entirely of such substances as are éjected from vol- 
canoes. Its diameter is about 1,660ft., and its depth 
about 180ft., while it is almost perfect in its form. 
The mountains near Vienna exhibit streams of lava 
which accommodate themselves to the existing valleys 
near Agde, also on the shores of Gulf of Lyons, on 
the top of a hill—viz., St. Loup, there is an extinct 
volcano whence have descended two streams of lava, 
apparently of recent origin. On one of them the town 
of Aglo has been built—the other projects into the 
ocean. 

The district of Eyfel, on the borders of the Rhine, is 
another in which extinct volcanoes abound; they occur 
mostly in the form of circular craters, which are now 
filled with water, their borders consisting of volcanic 
ejections; they also exhibit various superficial streams 
of lava. One of the most remarkable of these round 
craters lies near Andernuch, a little west of the Rhine. 
It is named the Lake of Laach, and is nearly two miles 
in circumference ; on its margin are found numerous 
volcanic ejections exactly resembling those of Mount 
Vesuvius. Notwithstanding these evidences that the 
extinot volcanoes of Eyfel have been in activity since 
the country acquired its present formation, thereare no 
historical records of their operations. There is, indeed, 
a passage in Tacitus referring to fires that issued from 
the earth near Cologne, but his description does not 
warrant the conclusion that the event to which he 
alludes was of the nature of volcanic eruption. The 
Drachenfels, on the eastern bank of the Rhine, and the 


other mountains in its neighbourhood, belong to the 
more ancient volcanic formation. The same may be 
affirmed of the other mountains scattered throughout 
Germany and Central Europe generally, in which rocks 
of volcanic origin occur. 

But of all the extinct volcanoes in the world none is 
80 remarkable as the Dead Sca. This singular collection 
of salt and bitter water has the level of its surface de- 
pressed 1,312 feet below that of the Mediterranean, thus 
indicating an enormous subsidence. The Dead Sea 
occupies the site of what was formerly the plain of 
Jordan, described as having been well watcred every- 
where, like the land of Egypt. One part of it, called 
Sheddem, was full of slime pita, the only indications of 
volcanic action. When the cities of Sodom and 
Gomorrah, which stood in the plain were dostroyed, it 
is said it rained upon them firo and brimstone from 
Heaven, but it appears that they must have been pri- 
marily discharged from the earth, for the smoke of tho 
country went up as the smoke of a furnace. The pheno- 
mena, therefore, most likely resembled in the first in- 
stance those of Jorullo, but the catastrophe scems to 
have cnded like the great eruption of Timor—the 
whole of the plain having been ingulfed and replaccd 
by the ealt lake, whose depressod level so clearly indicates 
the nature of its origin. RALPH LOWDON. 


NOMENCLATURE, &c. 


(3884.]—I was a few days ago working my way 
slowly and laboriously through an old manuscript book 
on alchemy written in 1608, and as I read page after 
page about “aurum potabile.“ “the olixir,” the 
* white blood of the groen dragon,“ dnd so forth, I 
could not help thinking that there was a strong re- 
semblance between the jargon of the seventeenth cen- 
tury and the nomenclature used in tho science of the 
nineteenth, and wondering whether it was necessary 
to involve matters in extra obscurity by tho use of 
terms that are almost unintelligible except to the ini- 
tiated, especially when each writer seems to invent 
whole sets of new ones, or, worse still, employs old 
ones in a new sense. Fur be it from me to say any- 
thing against our talented and obliging friend “ Sigma," 
but he is an instance im point, and bas employed several 
names—Farads, Vebers, &4c.—that are, I think, quite 
new, in his recent papers in the ENGLISH MECHANIC. 

It is, however, in chemistry that the most outrageous 
names occur: even the white blood of the green 
dragon is a joke compared to the polysyllabic com- 
bination of Greek and Latin that occur in organlo 
chemistry, and in inorganic too, for that matter. Then, 
too, what a grammatical barbarism is such a compound 
as Platinic Chloride. Truc, it may bea syllable shorter 
than, but is it so easy to pronounce as, its old name 
chloride of platinum. As for zincic chloride, I can 
make nothing of it; if the c“ is hard, the word 
borders on the ludicrous, If it is soft the name of the 
metal is lost. 

Just now we are having a battle about valencles; 
and atoms and molecules are flying about pentads and 
hexads in a most alarming manner. In connection 
with this, I remember in some book on chemistry a 
remark that it was scarcely an explanation of a fact to 
say that substances combine because they have an 
affinity, and they have an affinity because they combine," 
yet all this discussion about “ valencies seems to my 
feeble comprehension to be very much in the same 

le. 
ed thing that often strikes me in my discursive 
reading (Iam a Jack of all Trades in reading, and I 
fear I must add a master of none in understanding); is 
the tendency to dwell on minutia rather than on 
broad facts. 

Take astronomy as exemplified in our pages; look 
at those straggling sketches intended to represent some 
mountain or crater of the moon, and then read the long 
discussion as to whether a little crooked mark is a cleft 
or a rill. What on earth does it matter which it is? 
moreover, no two observers ever seem to agree in their 
sketches. 

Again, read Secchi's papers on sun flames, divided by 
him into a hundred different kinds, yet who would 
dream of classifying the shapes of the flames that flicker 
up and down in our grates? Is tho one of more real 
use than the other ? 

Then take microscopy : what pages have been written, 
what a paper war rages as to (say) Eozoon canadense ! 
What hours have been spent over infinitesimal dif- 
ferences in the markings on tho Dlatomaces or the 

in a tadpole’s tail! 

I might dwell also on microscopical anatomy: has 
medicine or surgery boen sensibly benefited by all the 
thousands of observations on blood corpuscles, striated 
muscle, and so forth? Has cancer been checked by 
means of knowledge gained from the oxaminatlon of 
its cells? Has tubercle been arrested? Has any prac- 
tical result followed from all this prying into the labora- 
tory of life? Some trifling knowledge may have been 
gained, but I much fear that the true answer to the 
question must bo—Very, very little. L. C. E. 


BEES AND BEE-KEFPING. . 


(3885.]—THe weather anticipated in my last letter 
has come upon us with a vengeance, and wind md 
rain, sleet and snow, with the temperature below 
freezing-point, have stopped all bee operations, and 
confined the bees to their homes. The immediate 
effect of it will be that the queen will cease to deposit 
eggs in tho cells, and the bees will huddle together for 
mutual warmth. In a strong stock little harm will 
arise beyond loss of time, as there would at no time be 
more brood in the hive than could be covered and 
cared for by the nursing becs, and, although the tem- 
perature outside the hive is so much lower than it was, 


it has happily caused the foragers to keep within the 
hive and so to keep up the temperature within ; but 
with weak stocks the effect will be very severe. When 
stocks are reduced by sudden stress of weather to the 
verge of starvation, the bees cease feeding the queen 
on prepared food and allow her honey only; they con- 
sume all the eggs, and as the pressure increases the 
larv also, and all the prepared food stored in the cella, 
with the larvæ for its sustenance. As time goes on, 
and the pressure becomes greater, they unseal the cella 
of the full-grown nymphs and cat all the soft parts of 
their bodies, throwing out at the mouth of the hive 
only the bony formation of the head and thorax, and 
after that sheer starvation induces them to swarm out, 
which they often do, and pitching on tho ground close 
by, perish in a heap. Amateur boe-keepers hardly 
ought to need reminding that a little help would pre- 
vent sọ dire a catastrophe. C. N. ABBOTT. 


— 


DUST IN THE SPECT ROSCOPE. 


[3886.]—I HAVE great pleasure in replying to the 
courteous request of your correspondent, ‘ A Fellow of 
the Royal Astronomical Soclety,” as to the best 
method of cleaning the slit of a spectroscope. I fear, 
however, that I shall not be able to render him muoh 
assirtance. When a spectroscope is of considerable dis- 
spersive power the slit may be opened for such a dis- 
tance that particles of dust will not fill up the space 
between the jaws, and still the instrument will give a 
tolerably pure spectrum. But when the instrument 
has a very low dispersive power, the slit can scarcely 
be wider open than the three-thousandth part of aninch, 
and it is, of course, e®ceedingly difficult to prevent 
particles of dust of this diameter from lodging between 
the jaws of the slit: this causes the spectra to be atripod 
with the longitudinal linos which so much annoy 
observers. 

All this is, no doubt, well known to your ocorre- 
spondent; my object in writing it is not for his informa- 
tion but for many other readers in whose interest ho 
evidently writes. As your correspondent says, a camel's- 
hair pencil is of no use—generally I have found it make 
matters much worse—but a freshly cut splinter of dog- 
wood should have been useful. I have found auy smal! 
piece of soft wood, cut carefully round, and rubbed on 
a cloth, so as to free it from all small particles, effectual, 
if used in the following manner :—First blow on the 
elit, allow time for any slight amount of moisture 
which may have condensed to evaporate, close the 
slit by means of the screw motion, open it a tolerable 
width, and wipe the edges of the jaws witha splinter 
of wood ; blow on the slit again, close the jaws of the 
slit completely by means of the screw motion, and on 
re-opening the jaws will generally be found free from 
dust. Though this method is not always successfal on 
the first trial, it isthe best method I have yet been able 
to find, and after some practice your correspondent, 
who I have good reasons for thinking is a most expert 
manipulator, will be certain to succeed at any time. 

JOHN BROWNING. 


ATMOSPHERIC DUST. 


(3887. —IT may interest your readers to learn that 
Dr. Tyndall's cotton respirator has been anticipated 
by the inhaditants of some parts of South America. 
„The fact, which seems well authenticated (Boussin- 
gault), that the inhabitants of South America are 
enabled in some localities to withstand the attacks of 
endemic diseases by mechanical application, such as 
veils placed before the organs of respiration, s80 as to 
sift the air from morbid solid particles, supports tho 
organic nature of malarious poison. Absorbent porous 
bodies used instead of veils, such as charcoal, have 
been long disused in manufactories from their power 
of condensing gases, which are replaced by the Inspired 
air in its passage through them, and are thereby car- 
ried into the circulation."—Dr. R. D. Thomson, in 
Cholera Report,” 1854. 

Dr. Thomson holds the opinion, which I some time 
ago stated to be mine, that putrefying bodies are not 
to be dreaded, but living matter. I believe fresh 
sewage to be far more dangerous than old. Putre- 
faction gases may kill, but do not give contagious or 
infectious diseases, And, I may add that what we re- 
quire in a disinfectant is something to kill the living 
germ, not an agent to prevent comparatively harmless 
putrefaction. It must also bo remembered that the 
cilia in the lungs enablo them to free themselves from 
germs and dust for the most part. We havo always 
some ridiculous bugbear which pays to keop alive. 

M. PARIS. 


POTATO CULTURE. 


(3888.])—HavING seen various articles on tho above 
subject in your paper, I venture to send a few remarks. 
For some years I have paid considerable attention to 
the subject, and I will state what I believe to be the 
best means for insuringa good crop. 1. Wide setting, 
about 25in. between rows, and 15in. between the 
potatocs, liberal manuring, and largo sets (whole). 2. 
As soon as the tops are 3in. or din. above ground, I 
pull out all the sprouts, except three of the strongest. 
This is a certain means of insuring large potatoes, 
and though fewer in number, a better sample and 
greater weight of crop. I earth up very high If 
disease appears I mow off the haulm close to thé 
ground, as soon as any spots are scen on the leaves ; 
by this means I saved, last season, a splendid crop of 
„ lapstones when my neighbours lost most of theirs, 
I cannot agree with your correspondent who blamcg 
manuring for the disease—it is quite the contrary in 
my experience, and without manure planting p~2 
is-waste of time and ground. Inquinina g” 
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SCTENTIFIC EDUCATION. 


13889.]J—Ix my communication to you of November 
10, 1871, I reported the last contributions towards an 
exact science of mind in support and extension of the 
soul-theory of Plato. Permit me to report progress in 
relation to the exact science of reasoning or exact 
logic. A. Jiram Row, in his lecture at St. George's 
Hall, reported in the ENGLisn MECHANIC of the 9th 
ulit., takes us back to aud endeavours to resuscitate 
lower forms of barbaric thought which somo of our 
own naturalists liave also attempted unsuccessfully to 
render again fashionable. They are attempting vainly 
to turn the dial of the world backward at least six 
centuries. Theré are few things more difficult than the 
exact observation of facts. The exact interpretation of 
their natural language is a rare achievement. To the 
man of average capacity, who has toiled long and pain- 
fully, and has at last been able to exhibit a few hitherto 
unobserved and unexciting particulars, the result is 
most disappointing. His is no master-mind, and he is 
unable to so grapple with the groups of particulars as 
to gencralise subtly and reach discovery. So he aban- 
dons the straight and narrow path of fame to gather 
Olympic dust in the broadway of sensation. The last 
public rebuke of Huxley appeared in the Morning Poat, 
then reporting his lectures at Kensington. The writer 
then quoted against Mim the Brancassine criteria,” 
Man cannot reason by means of uncertainties,” 

| „The recognitions of man cannot extend beyond the 
limits of certainty,” ‘‘ Certainties must spring from an 
exact experience,” “ Superstition, scientific, is the ac- 
| knowledgment of uncertainty as certainty,” " Exact 
logic must have as its basis an initial certainty." These 
hls Yep 7075 of the Doctrine of Logical Limits.“ first 
published, the writer states, in 1842, are obviously a 
farther development of the English school of philosophy 
founded by Roger and Francis Bacon, as opposed to the 
metaphysical schools both of the Continent and India. 
Let us contrast the really scientific education of the 
English school, according to its last development, with 
the Indian substitute. Man,” says the former 
(Exact Philosophy,” Book 1) ‘is certainly a part of 
nature, He is physically carbon, oxygen, hydrogen, 
nitrogen, chlorine, iron, lime,” Kc. The chief elements 
of the external world are constantly becoming physical 
humanity.” Now, mind isalso a part of man—his chief 
part. What any one may imagine mind to be is a 
quantity outside critical logic, which acknowledges the 
existence of certaintica only. Certain it is that mind 
is a part of man; therefore of nature. It is impos- 
sible for an exact thinker to take any known quality of 
mind and attach it to inanimate entities. It is impossible 
to dislocate one quality of mind without dislocating at 
the same time all its other qualities or congeners. To 
infer that a brickbat has a soul is an impossible infer- 
ence. Logical inference, strictly so-called, is an entity 
altogether beyond mere hyman volition. So soon as an 
inference is exposed as having the fatal quality of 
uncertainty it becomes extinct. It is destroyed by the 
first criterion, or first law, just quoted. Exact logio is 
limited to facts or certainties ; it sweeps away into no- 
thingness all mere sayings, as tho Modern Oracular ” 
(* Exact Philosophy,” Book 2.) It annihilates the 
use of all inexact terms, especially those which are often 
applied to inanimate objects, and which, according to 
exact experience, are never known save as mental en- 
tities. To say that a stone endeavours,” or that any 
object known to be senseless acts, operates, contrives, 
arranges, 40., is to use spurious terms. These belong 
to the follies of fable, and are mythic verbiage, be- 
onging not to mythology, but to the hyper-super- 
natural.“ Mythology usually assumes the presence of 
some form of mind. The mythos of monstrosity assigns 
all ite marvels tothe absence of it. It, in fact, ignores 
its very existence. Now, when A. Jiram Row talks to 
the higher class of educated Englishmen about con- 
crete existence in all its varieties as only the expres- 
sion of a principle of an unconscious self-existence, 
| they think it wholly unnecessary to exhibit any law of 
exact logic, any ‘* Brancassine oriteria for the extino- 
| tion of this rare bit of the modern and ancient oracular., 
It is a self-annihilator. It is plainly metaphysic jargon. 
Ite author shut out mind from his mental collection, 
and his saying merely signifies exactly that exclusion. 


There are those amongst us who would drag us beck 
to the mythic teaching of the middle ages. We have 
not the stone of transmutation, the alkahest, the elixir 
vite, upheld as searchworthy ; but we hear occasionally 
of something infinitely more marvellous—unconecious— 
protoplasm ; natural selection, that, unmentally, selects ; 
and psychic force; all ultra-miraculous agencies. All 
these new discoveries teach us that, since more can be 
achieved without mind than with it, a lunatic asylum 
is the place wherein to find a master-stateeman, the 
most skilful administrator, 8 sovereign, or even s god! 


Professor Huxley did not reply directly to his critic, 
but he replied indirectly’; as may be seen inthe ENGLISA 
Mecnanic, No. 343, p. 112. There, at Owen’s College, 
he complained that scientific men were reproached for 
departing from the Baconian or scientific method, and 
for not being allowed to guess, or imagine, or specu- 
late, or invent hypotheses. ‘‘Nine-tenths of what solen - 
tific men dealt with were,“ he adds, only probable 
conclusions, and that we must wait more than a oentnry 
for real evidence of the truth of Darwin's hypothesis: 
Now wo have a good answer to this complaint. 
Newton obtained his grand results by rigoronsly ob 

è serving and interpreting natural facts, and not b 
5 speculating. Of the speculative method he speaks wi 
colossal disdain :—‘‘ Philosophie naturalis id revera 
ire. precipuum sit et oficium et finis," he affirmed (Opt. 38, 
nt Qu.) ut ex phenomenis sine fictis hypothesitus argua- 
| mus et ab effectis ratiocinatione, progrediamur ad 
Aus“ "We make clear or prove by reas ning from 
Tus and without fictive hypotheses,” was the New- 


sidering that 13 has a place in our time system, being 
the number of weeks in a quarter of a year, I (having 
more faith than “Sigma” in the survival of tho 
fittest“) can by no means venture to prodict that wo 
shall always be Chinese enough to perpetuate even a 
system following the noble numbers no farther than 
those whose largest prime factors are 5, 7. or 11. We 
already have all these (the 7 in avordupois weight, and 
the 11 in long and land measure), and we might by 
combining them with the next prime (13) make the 
largest unit in any table the noble number 720,720, 
the most divisible under a million. Thus if we had, for 
the poor's sake, like most of our neighbour nations. 
a unit, mite, or lept (Aszrev)as small as tho tenth of 
our penny, we could keep accounts by :— 


60 lepts = 1 tanner. 


tonian method. What wonld he have said to the 
century-to-come Darwinian possible? 
FRASER HALLE. 


SAVE US FROM DECIMALISM ! 


[3890.]— WHAT we sorely need of Philo“ (p. 12) 
is fewer words, indeed ; though I will not say, as he 
does of me, “in proportion to his ideas”—Iideas of a 
sort being, with him and most of us, enough to spare, 
but far better ones even than his being by no means the 
things wanted, especially in this metric matter; but 
judgment and real thought. of a kind he never betrays 
a trace of—thinkiog out some one thing, however small, 
to its end. . 

To adopt one of his last ideas, he must havea very 


low estimate of expected readers to set up gravely a 360 „ = 6 tanners = 1 deniar (denarius). 
parallel between the new French measures and an in- 2,520 „ = 7 deniars = 1 guinea. 

vention; moreover, such an invention as logarithms! 55,440 „ = 22 guineas = 1 min (mina). 

as if this crude expedient (dashed off tn the hurry of 720,720 ,, = 13 mins = 1 talent. 


the most furious revolution, to supersede a chaotic 
host of local and trade standards) involved any inven- 
tion at all! But above all, a brother to logarithms! 
Why, it is not half so comparable as the man of Wagga- 
Wagga is “just like Roger!” They were both men, at 
least, and had both been in England and Chili; but 
all the parallel we can find here is that both things 
were Once new, or, rather, newto Europe! It is suited 
to the same order of mind as Mr. Bottone’s comparison 
on p. 588, of two sums which, because they are stated, 
in different notations, each by a 7, an 8, and a 5, are to 
be taken for one question! and when offered the 
choice which of the two he will state in both notations, 
so as to work one identical question in both (p. 608), 
declares off, with the falsehood * that I proposed he 
“should first reduce English notation to decimal,” 
and flatly refuses to compare thy two methods on any 
one sum at all. 

And, by the way, what clap-trap and hocus-pocus 
are all these comparative calculations hitherto? We 
are shown long multiplications, reductions, and the 
rule of three, involving long division; as if any of 
these were practically used. They must necessarily be 
taught to school-boys, to ground them in the theory 
of the matter; but who in England uses them in real 
accounts? They are avoided, and in commercial 
reckoning can be totally so, and even short multiplica- 
tion used as little as possible, and all else is done on 
the principle of the rule the school-books call Prac- 
tice.” This form or application of short division, not 
merely the most valuable and used rule, but the very 
cream and practically sole used portion of the school 
arithmetic, arguers like Sigma and Mr. Bottone 
simply ignore, the fact being that its whole value and 
prevalence that so well earn its name, are one great 
protest against and evidence against decimaliam! It 
all hangs simply on that superiority I have been point- 
ing out, of the truly metric numbers, those artfully- 
chosen ones that connect the units of our ancestral 
weight and measure systems (that Sigma ” ascribes 
to accident!) over the mere denary powers that arise 
from the accident of counting by fingers. The rule of 
„Practice in the school-books is prefaced by lists or 
tables of all the aliquot parts,“ as they are called, of 
L, a ton, &c. Systems formed by “accident,” or any 
such as Mr. Bottone imagines were what he calls 
„consistent, repeating; the same multiplier step after 
step, would never have had large units, like the £ or 
ton, with these numerous submultiples, or sufficiently 
divisible, że., sufficiently metric, to lead to this 
most useful and rapid method, so well-named 
“ Practice.” The miserable Gallo-Chinese pseudo-system 
in question miscalling itself metric,” in which alone, 
of all systems, accident really has a chief part, scarcely 
admits of any such method, only of its barest rudi- 
ments, as dividing by 2 and 4 instead of multiplying 
by ö and 25, and I suppose French school arithmetics 
have no such chapter; but few people can have any 
idea—I had none myself till yesterday—of the height to 
which you must carry the powers of ten before they 
will compare, in number of divisors, with the upper 
numbers of my eumetric“ list, on p. 607. Reckoning 
the number of divisors exclusive of unity, it will be 
found that 


And each unit would have the most numerous aliquot 
parti or practice-table possible in its range, and the 
talent be the lowest sum having 297. two talents the 
lowest having 287, three talents the lowest having 
more, four the lowest having more, five the lowest 
having more, six the lowest having more, nine tho 
lowest having more, ten the lowest having more, 
twelve the lowest having more, fifteen the lowest 
having more, twenty the lowest having more, and then 
24, 30, 45, and 60, each a noble number of lepts. Only 
above this last do the numbers begin to involve the 
factor 17. Such a system (which need involve the calling 
in of no coin but the farthing) would lead to exactly 
parallel tables of weight and all kinds of measure, and 
be carrying out the ancient and truly scientific 
metric principle that gave us the arithmetic of 
“ Practice,” as far as I think it likely to bo carried, 
whether under our rude denary notation, or the 
superior Chaldean sexagintal, that ‘scertain (if thero 
be survival of the fittest’’) some day to displaco ours. 
But supposing the fact of 2,520,being the highest of what 
I term king numbers (the highest that must be 
doubled to become more divisible), be taken as a sort 
of natural reason for stopping thereat as the highest 
unit, and so having no carryings of moro than tens 
and sixes (as at present) and sevens, then it is some- 
what notable that the largest English coin yet struck 
was for exactly this number of our commonest aud 
practically lowest coin, the halfpenny (which has so 
long been so notoriously our copper unit that our name 
for ooppers is nelther farthings nor the short word 
pence, but ‘‘halfpence"™). The five-guinea piece was 
exactly 2,520 ‘‘ ha'pence,” and {supposing we revived 
this fine coin (our present sovereign being, for a rich 
nation, one of the lowest maximum ones), and replaced 
the present two gold ones by its third and seventh 
(they might be called terce or bezant and sept or mark), 
and restored for the awkward “ha’penny the name 
obol, we should have— 


60 obols = 1 deniar (half-crown) 
$60 obols = 6 deniars = 1 mark (or sept) 
2,520 obols = 7 septs = 1 min (mina) 


And pounds would be reduced to these mins by simply 
adding a cipher, and the half of them, and halving the 
sum. Nor would any present coin become superfluous 
but the gold ones and the florin. The practice-table.“ 
or list of divisors of this min, would be 47, that of tho 
pound being but 19. 

In tho matter of names there is vastly more con- 
sideration required than projectors like Philo dream 
of, and I will explain, if you grant me a future column, 
the grounds for wishing the above names, especially 
„ deniar,” min (and talent perhaps) thus revived. 

The most amusing thing ia that Philo himself says 
he is “not convinced that a decimal division of days 
and hours will be better than that now In use"!!! 
Then, how on earth oan he have discovered a decimal 
division to be better than sexagintal of anything else ? 
Is not division division? He might as well aay tho 
decimals are best for weighing meat, but he ls not. 
convinced they are best for cheese! And does he not 
begin his next paragraph by telling us of course the 
full advantages will not be obtained unless all weights 


In 1,000 are 14, or no more than in 120 | and measures of things to be bought or sold, as well as 

In 10,000 are 23, but 1 more than in 360 | money, are divided decimally"? Are weeks, days, 
In 100,000 are 34, or no more than in 1,260 į hours, then, things not either bought or sold? That 
In 1,000,000 are 47, but 1 more than in 2,520 money. value, and time ought to be divided “in like 
10,000,000 are 62, or no more than in 7,560 | manner,” he says I assert, which is easier than prov- 


ing.“ If, in like manner means commensurably, 
and proof is wanted that they ought to be so relatod. 
I shall certainly not deign to give more than Philo 
himself has. Moreover, so unlucky is he, that even the 
reason he offers me for uso against decades of days is 
fallacious, and cuts exactly the other way! That 7 di- 
vides natural years better than 10, is the reverse of the 
fact. One year exceeds 52 weeks more than twicc as 
much'as 3 years differs from 73 decades, and more than 
the four (with their bissextile) differ from 146, and 
these make the nearest group of true years to a whole 
number of days under a century. The week (liko the 
Bhuddist 60-day cycle) is purely artificial (which word 
does not necessarily imply human) and as for a feel- 
ing of anything “right as well as expedient,” in the 
weekly rest, I challenge him to produce, apart from the 
Bible, one shadow of ground for cither more right or 
more expediency in leaving a seventh of days for rest 
than a third or a three-thousandth. 

On one point I will readily take Philo’s” word that, 
speaking out of book, my general denial of civilised 
decimalists before Marat was against a fact, and tlint 
“u every one knows the Chinese have remained 80 fro) 
“before history.” He is ontirely welcome to t! 
sapient- example, which adds to the analogies I kr: 
exist between the two wisest in their own conc: 


1 98, or no more than in 45,360 
100 ditto are 142, or no more than in 110,880 
In 1,000 billion are 254, or no more than in 1,081,080 
In 10 trillions are 391, or no more than in 6,486,480 


Thus wo find it would take 20 decimal places to make 
a denary unit divisible by merely as many divisors (and 
not near as common or convenient ones) as a unit of 
only 7 figures derived from the noble number” 
system yields. And observe that the highest prime 
factor iu this 6,486,480 is but 13, so that supposing a 
metric table having this for the ratio of its highest and 
lowest units, there need be no step larger than 13, and 
children could as well learn to carry thirteensas they 
now do twelves from pence to shillings. But such a 
table, instead of tho three steps 7, 11, and 13, might 
embody them in the single step 1001 ; it being actually 
easier to carry 1001's, or to divide (in our denary 
arithmetic) by 1001 in one line, than by 13. Now, con- 


e In this “parliamentary” or ordinarily civil? We 
think not. correspondent may be in error without 
knowing it, but 'a falsehood" involves intentional dis- 
honesty. “E. L. G.” is well able to defend his positions 
without the free use of offensive epithets, and we trust, 
for his sake and our own, that bé will cultivate the temper 
which becomes the true philosopher.—Ep, 
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nations. But having returned to that opening of his 
letter, I wish to know where is the bad taste," of 
which he “will say nothing,” in my quoting the 
glorious system's own originators? If anything be 
ushered into our world in an extraordinary way, with 
nnique pomp—a birth, say, proclaimed by angels, or as 
this was, by most remarkable men, with unparalleled 
trumpet flourish, as pre-eminently this or that, or in 
the name of one or the other—in short, if a goddess 
brings us a glorious system, is she not to have the 
credit? Does good taste require the authors of a good 
thing to be {gnored, and all their most vaunted reasons 
and views of tte why and its connections? If you are 
advocating, eay weekly rest, or trial by jury, do you 
keep Moses or Alfred out of view? Or if I am explain- 
ing gravitation, must I avoid the bad taste of either 
quoting or naming Newton more than Once or at all? 
If the metric system“ be good, J repeat, glory to 
Marat and the Goddess of Reason. K. L. G. 


DECIMAL COINAGE. 


[3891.J—I mave read with much interest the corre- 
spondence on the proposed change fn our currency to a 
decimal system. I am strongly in favour of such a 
‘change, But if the change be made, so that 1,000 
farthings equal one pound, and wo reckon either by 
pounds and farthings or by pounds, florins, and far- 
things, why is there any necessity for giving any 
Other name to the new 10-farthing piece than 10 
farthings® A new name would be a useless element of 
confusion. In America, where they reckon by dollars 
and cents, the 10-cent piece, though called a dime, is 
yet in practice never named in calculations, or but 
rarcly in retail transactions. J would suggest the 
following as the series of coins for the new decimal 
system :—Farthing ; halfpenny equal 2 farthings; 

enny equal 4 farthings; 10-farthing piece equal 10 
arthings; 20-farthing piece equal 20 farthings ; shilling 
equal 50 farthings; florin equal 100 farthings; crown 
equal 250 farthings ; half-sovereign equal 500 farthings ; 
sovereign equal 1,000 farthings. The following method 
to be adopted for making the change :—First, withdraw 
all the half-crowns, and issue more florins ; after that is 
done, and not until after, issuo the new 10 and 20- 
furthing pieces; call in all the sixpences, fourpenny, 
and threepenny pieces, and enact the new scale of values. 
The new silver 10 and 20-farthing picces to be respec- 
tively by weight a tenth and a fifth of the forin. When 
the people have got used to a decimal curreney, they 
will very soon wish fora decimal system of weights and 
Measures. To attempt to decimalise out weights and 
measures before decimalising the coinage is putting the 
cart before the horse. MONETA. 


(3R92.] — Tux remarks of your correspondent, 
„Philo.“ at the close of his letter (3306), being in pur- 
port very similar to mine inserted in your paper of 
the 22nd February, perhaps you will allow md te say 
a few words on one or two exceptions. 

„Philo“ proposes to call in the threepenny and 
fourpenny picces, and to issue no more halfcrowns or 
sixpences. I should ray it would be very inconvenient 
to have no silver coin between the shilling or half- 
florin and the cent. or chequer (which Philo” pro- 
poses calling it, but which I fancy it would be better 
to designate a piastre, being about the value of the 
Egvptian and not very far from that of a Turkiah 
piastre); and I would suggest that a quarter florin 
should still be issued. Half-orowns might be allowed 
to die out or wear out, but while in circulation would, 
of course, be 124 cents. (piastres), or 195 mils 
(farthing#); and the same might apply to the four- 
penny pieces (of which there are few now in oircula- 
tion, and those well worn), which might be used as 
one-half piastre pieces, or they might be withdrawn. 
Tho threepanny pieces must, of course, be withdrawn. 

A SUBSCRIBER. 


COSTLESS VENTILATION. 


(3893.J—A CONSTANT supply of fresh air is so im- 
portant to our well-being, and in the prevention and 
cure of disease, that the subject needs no comment; an 
attendance, however, at any public meeting, is only 
necessary to convince how much this axiom is ignored 
—or if admitted, how unsuccessfully met; crowded 
to suffocation’ indecd, being the conventional term 
used to express a full assemblage. 

For some time I recommended to my patients the 
plan of opening the window-sash at the top, and 
strotching out on a frame a corresponding depth of tary 
latan, to Intercept blacks and prevent draught; but the 
principle is wrong and the result unsatisfactory, as the 
draught is directed downwards on the sitter, and not 
upwards towards the celling; the screen, too, is anyr 
thing but ornamental, and becomes clogged with blacks, 
so as to require removal and repair, $ 

The method I now use is simple, economical, quite 
free from draught, and docs not get out of order, 
Raise the lower sash of the window, and place in front 
of the opening at the bottom ralla piece of wood of 
any approved depth—from two to three inches is suffi 
elent: this leaves a corresponding space between the 
meeting rails in the middle of the window, through 
which the current of air is directed towards the ceil- 
ing; heavy blacks cannot ascend with the air, which is 
driven so high as to be warmed before it descends ; 
light blacks are not admitted in ordinary conditions of 
the atmosphere, though doubtless they are in cases of 
violent commotion caused by yery high wind—the 
more the lower sash is raised, the more the difi- 
culty of blacks entering between the meeting rails is 
increased, The principle may be modified in various 
ways, making the bottom frame of wire blinds super- 
sede the strip of wood, or If this be placed above, and 


the top sash drawn down to a eorvesponding depth, the 
game result will obtain; in a word, open the lower 
sash of the window two or three inches, and block It 
up anyhow, and the alr enters the space in the middle 
and is carried to the ceiling. 

The opening between the meeting rails will doubtless 
be faund to admit more air than the various patented 
plans so erroneously applied to the top of the sash, 
whether of wire gauzo, perforated zinc, or glass louvres ; 
and while I am satisfied of a constant current of fresh air 
inwards, I um disposed to believe that occasionally there 
is a passage of heated air ontwards, in which case the 
latter is always at the sides of the window, the fresh alr 
rushing in at the centre ,—however, provision should 
always be made for the escape of heated foul air from 
the ceiling, through a large valyular opening in the flue 
or elsewhere. 

It will be scen that this simple plan is adapted for the 
cottages of the poor and the mansions of the rich; in 
the latter, however, the draperies must be arranged 80 
as not to interfere with the current of air towards the 
ceiling: it may be used in any weather, day and night, 
summer and winter; indeed, in the house of a medical 
friend, to whom I had demonstrated the plan, to in- 
sure oonstant action, the window of his reception-room 
has been nailed open, and the same is the case in several 
rooms in my own house during the milder months of 
the yoar; a mouification of this plan may be adapted 
to French casements, by allowing the upper portion, 
generally fixed, to fall inwards on hinges. 

But, although the above plan answers for ordinary 
dally ventilation for windows without overhanging 
drapery—at night, with gas in crowded rooms, it is 
not at all equal to the occasion; in these cases I adopt 
the following, also costlosa, very efficacious, and which 
may be used with overhanging draperies :— 


At 9in. above tho height of an ordinary person, say 
6ft. Gin., place a small hook in moulding of shutter 
case farthest from the window on each side, and another 
9in. below the moulding on each side, in front of win- 
dow-sill ; tightly stretch across the window a length of 
linen or calico, with small loops or rings to attach to 
the four hooks, leaving the calico bin. larger than re- 
quired to hang down loosely on each side ; this forms, 
what is, I believe, technically ealled by architects a 
“hopper.” Throw up the lower sash as required, and 
draw the blind down to the lower rail of the window- 
sash, wherever it may be. The air entere in full 
volume, strikes against the broad surface of the calico, 
and is directed upwards towards the ceiling. Here 1s 
the advantage of a window more or less open, with 
privacy, and without draught. When not in use this 
calico can be rolled up into a vory amall compass, 


COSTLESS FILTER. — Take a flower-pot and plug the 
hole, not too tightly witha pleee of sponge; add a layer 
of powdered charcoal about lin. thick, then the same 
quantity of clean sand, and on that some coarse 
gravel, P. Hincges Birp, M.D., F. R. C. S., F.L.B, 


1, Norfolk-square, Suescx-gardens, W., London. 


METAL MINES REGULATION BILL. 


[3894.]—IT is proposed to enact by this bill that an 
adequate amount of ventilation shall be constantly pro- 
duced in every mine, so that the air shall be ina fit 
state for working therein. No attempt is made to de- 
fine how bad air may be to be deemed fit to work in, 
nor how its state is to be tested; and perhaps in a first 
attempt it is expedient to leave this indefinite, and to 
be content with enacting that there shall be some ven- 
tilation, leaving it to the justices in case ef complaint 
to decide if it be adequate, Jt would, however, be far 
more satisfactory if it were possible to enact that the 
proportion of carbonic acid not exceed a certain 
ratio, and perhaps some of your numerous readers can 
suggest an easy method of showing in a mine when 
such proportion is reached or approached. 

Two methods have been proposed, assuming that the 
maximum proportion of carbonic acid should never be 
allowed to exceed ten times {ts usual proportion in the 
open air of about 4 parte in 10,000, which would bo 


4 per cent. 
Dr. Angus Smith suggested that half an ounce of 
imewater be shaken in a 7402. bottle, flied with air 


containing 4 per ceng. of carbonic acid; as much car- 
donate of lime will be formed as if the sams quantity of 
limewater were shaken in ten times as much air con; 
taining 04 as much earbonic acid i. e., the ame quan- 
tity of CO; in ten times as much sir, and this quantity 
would render the limewater perceptibly turbid. The 

lan is as simple as possible, and the only objection to 
t ie, that a mine, being a nasty dirty plase, it is difficglt 
to keep the bottles used clear, so as to render the tur: 
bidness of the limewater equally visible, a difficulty easy 
to overcome by those who wish to overcome it, but 
formidable if those who have to use the method 
do not wish it to be successful. Another plan: Į 
have tried also to estimate the impurity of air by the 
length of time a candle will burn in a limited quantity 
of it, but without obtaining consistent results, chiefly, 
I think, because the flame differed In size, and, there- 
fore, burnt up the alr confined at different rates. More- 
over, when the oxygen was nearly all burnt, the flame, 
instead of going out, became gradually smaller 
but still continued to burn, and the exact moment at 
which it began to fade could not be diatinctly marked, 
but I do not despalr of the difficulty being overcome 
or avolded. 

I shall be very grateful, and the poor miners will be 
greatly benefited, if any ons can devise a method by 
which the quality of mine air can be tested with ap- 
proximate correctuess, by some instrument, not too 
costly, which can be easily carried into and used In the 
level of a mine. 


Thave tried, but with only partial success, that of a 
lamp with only a limited supply of air, enough to burn 
brightly if the air be pure, but dimly if it be impure. 
The difficulty with this is to estimate by the eye the 
diminution of light of a lamp where there is no 
undiminished light to compare with it; moreover, other 
causes than diminution of oxygen affect the bright- 
nees of the light, and it is difficult to exclude all such 
sources of error—such as the exact length and quality of 
the wick, the condition of tho tallow or oil, the tem- 
perature, and other circumstances unknown Pe me. 

"HILO, 


ATOMICITIES. 


3895. — WIr n Mr. Bottone’s kind permission, I will 
take upon myself to answer Mercuric's letter 
(3801, page 11. To do so effectually I must ask 
„Mercure“ a few questions, 1. Has he obtained the 
vapour density of ammonium to enable him to affirm, 


ex cathedra, that its formula le ive instead of NH4? 


2. Does not Mr. Bottone, in his table, refer the valen- 
cies of the clements to that of hydrogen, and has 
“ Mercurie * ever prepared NH, PHs, &., that 
ho lays down as law that nitrogen and phosphorus 
are pentavalent. 3. If, as Mercuric ©“ has been 
“lod to believe,” the five atoms of chlorine aro 
directly combined with one atom of phosphorus, in 
phosphorus peutachloride, how does it happen that its 
vapour density is 1041:25, instead of being 20855? 4. 
Can “ Mercuric ™ make the vapour densities of ammo- 
nium chloride NH, CI., cyanide NHiCN, sulphydrate 
NIIsS, agreo with their calculated molecular weights? 
Until he can do this, I fear he is much more gstray 
than Mr. Bottone, who at least honestly tells us not 
to placo too much trust in any of the existing hypo- 
theses. N. Do Far. 


t 
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CONTACT OF COMETS WITH THE EARTH. 


(3896.]—SomeE numbers back remarks were exchanged 
on the question whether the earth had increased in 
bulk by extraneous deposits sinee the creation, the 
result of which was an assertion from E. L. G.“ that 
there was clear proof of comets having come into con- 
tact with the carthia former times; and what still more 
surprised mo was the appareut certainty with which 
he looked upon a flood as at least one of tho results of 
such contact. That comets should at times come in 
contagt with the earth might have been expected; 
but what of the supposed result? I write this Decale 
the correspondence has ceased without any explanation, 
or any remarks on the subject by other correspondents. 
I venture, therefore, to “E. L. G'a” attention to 
it, and request him to favour us with all the informa- 
tion on this interesting subject which he is able to 
furnish, J. C. 


m= 


REMARKABLE ELECTRICAL PHENOMENON— 
LIFE IN DARKNESS, 


(8897.J—I THINK Mr. Highton (letter 8808, p. 18) 
will find in Faraday's rescarches that Faraday paid a 
good deai of attention to this matter, and came to the 
conclusion that a wire so cireumstancod acts asa Leyden 
jar. In fact, all partially insulated wires behave more 
or less in this way. 

I would call the attention of those of your roaders in- 
terested in this curious subject, life in darkness (letter 
8831, p. 15) to the fauna and flora of our cellare. There 
are many, cellars to whish not a ray of daylight ever 
penetrates, and rarely illuminated by lamp or candle, 
yet inhabited by numerous spiders, which cannot live 
by eating one another. In one cellar I visited I never 
could find anything caught by their webs. The water 
mains in London aro said to contain enormous quanti- 
ties of some species of polyps, and in them there must 
be absolute darkness. The spiders I mention appear to 
be of the kind forming cobwebs elsewhere inlight b ut 
what flies into their nets is a mystery to me, 

M, Panis, 


BOILER CONSTRUCTION AND MANAGEMENT. 


(3898.)—I HAVE much pleasure in offering T. L. F.“ 
(letter 3813, p. 13) my advice, assuring him that it is 
practical, and for the most part based upon experience. 
In the first place, I think his variable egocentric may be 
very ingenious, and might answer bis purpose, but I 
think the matter may be very much simplified by 
putting a valve close to the boiler and having 8 return 

e (between that and the pump valve), witha tap in 

so that. by partly opening the tap the surplus water 
may be returned to the feed water aistern; after a fow 
trials you will bo able to set the tap so as to just sup- 
ply the waste, and it will require very little attention, 

With regard to the boiler I certainly should not 
advise a copper cne, as the cost would be very con- 
siderable, and unless he is yery young, and means to 
live to be very old, I think a good irog boller would 
last as long as he is likely to need one. 

If T. L. F.” means to have a self-contained boiler I 
should think a vertical oze would suit him, as they take 
very little room, and make steam rapidly; he might 
have a valve in the chimney (like a throttle valve). 
which could be worked at the lathe by the aid of a 
little cord and a few pulleys. 

I am daily using an engine (for driving an Sin. 
centre screw-cutting lathe) that I believe would just 
guit him; it is @ horizontal engine, the cylinder is 
ilin. long and dying. diainster, and with the steam. st 
50% h. is capable of driving two or throe lathes. { you 
only want to drive one lathe, of course f Wing 
emalley would do. Schund ccctttt 
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DUST IN SPECTROSCOPE. 


[3899.]—-T um longitudinal lines referred to by “ A 
Fellow of the Royal Astronomical Society“ (letter 
3796), as seen in the spectroscope when the slit is nearly 
closed, are due, I think, not to particles of dust adher- 
ing to the edges of the slit, but to imperfect polishing 
of one or more of the prisms. The surface of the glass 
evidently retains traces of the emery cats, which, 
tible when 


tion. Mr. Browning will perhaps tell us. 
F. Brev. 


THE METRIC SYSTEM. 


[3900.] —Havixe waded through the three or four 
columns contributed to this subject by E. L. G.,“ pages 
86 and 87, it seems to me they can be resolved into the 
expression of some few mathematic crotchets, and the 
very compact assertion as to the metric system, that 
+ its vannts are ludicrously false, its failure more than 
remarkable, vnique, ironical, almost su 2 
4% E. L. G. is really a very clever fellow, and one of wide 
if rather superficial information; but I must submit 
that his style of scientific argument is only fitted for a 
circle of ancient maidens exjoying their tea favoured 
with brandy instead of milk. 

It is pure childishness to rave and foam in this 
fashion, and to suppose that mere contemptuous 
reviling will prove a system to be absurd which has 
gained the approval of the great majority of scientific 
men, and is steadily forcing its way into practical 
adoption in commerce, notwithstanding the serious 
objections to a change which must cause great tempo- 
rary inconvenience. 

There are only two modes of treating the subject— 
viz., the scientific and the practical, and these two 
must be connected together. If we were commencing 
the world anew, and arranging a ect system to be 
employed by new created man, such arguments as are 
employed by E. L. G.“ might worthy discussion, 
and we might weigh the relative merits of decimal, 
duodecimal, sexagesimal, &c., notations; bat the 
world counts by tens, and we may pretty safely assume 
that the world will count by tens for a good many ages 

et to come, if net as long as man himself endures. It 

„therefore. utter waste of time to discues the advan- 
tages any otber system of notation might have. There- 
fore we need not discuss any more whether the due- 
decimal notation which E. L. G.“ calls a preposter- 
ous mare's nest is any better or worse than his 
favourite Assyrian double notation by 6 and 10, which 
ap to me to be a preposterous complication. One 

ng is perfectly certain, whichever may be better or 
w ver worse, the world will have nothing to say 
to either of them. 

All we have to do, then, is to settle how we can make 
the best use of onr ten figures and the arithmetic based 
upon them. Men ef science have answered that by re- 
ducing all measures they use to some decimal system. 
They either adopt the French system, or they use a 

in or a pound as their unit and decimalise from it, 
Kaen other weights; or if they try to adopt the 

glish system, they use Griffin's septem (7 grains), 
referred to by Mr. Allen (p. 87), as the anit, being s 
decimal division of the ponnd and gallon, and therefore 
convertible into common measures; but they entirely 
ignore those measures themselves, that is to say, they 
are unanimous as to the necessity for a decimal system. 
Practical men would be equally unanimous if they once 
tried such a system—that is to say, no human being 
would ever think (except some occasional fantastic 
dreamer) of changing from a decimalised system to any 
other. The one only reason against adopting a 
decimal system now is that the change would involve 
great inconvenience, and this applies to any change 
whatever, equally to any of E. L. G.'s” fads, to any 
decimalising of existing weights and measures, and to 
the French system. 

If this be so (and few will dispute it), the base of a new 
system, the unit, is perfectly indifferent; we may with 

ual advantage adopt the metre, the foot, the cubix. 

we have to care for is to establish a standard unit; 

80 also whether that unit is a rod of platinum carefully 
reserved from injury, or the width of the doerway of 
Bt. Paul's Cathedral, or the length of a pendulum at a 
given spot, is equally a matter of mere detail, argu- 
ment abont w is only scattering dust aboat the true 
object of any importance. Let us suppose we have to 
decide whether the English foot shall be used or the 
French metre. We know the foot very well; but when 
wo divide it into tenthe instead of inches, or when we 
multiply it by 10 or 100, will not the new denomina- 
tions be equally strange, the change of calculations 
equally great as though the metre and its consequences 
had been substitated for the foot ? If we take the cubic 
foot for our base of capacity, will our market women be 
leas puzzled over the baci their familiar bushels and 

tban if they were asked to use the litre. 

The foot, we are told, is common to England, Russia, 
and some other nations, and we are invited to use this 
for their convenience. What results? We go through 
all the nuisance of a change, retaining only one familiar 
link to the past, and after endaring all the nuisance we 
have a system in oniy limited use, unless we can per- 
suade all the rest of the world to go through a similar 
trouble by changing their whole system. The rest of 
the world would say: No, gentlemen, we bave shown 
yon the way, we have already the decimal system you 

tend to use, we are satisfied with our unit, take it and 


the system together, and follow our example; don't! 


suppose we will again go through the heavy annoyance 
_ Of a change, in order te enable you to gratify your 


prias by forcing the Engliah foot upon the world ; you 
ad much better follow the good example set you, and 
adopt the French metre, already adopted by many 
nations and by scientific men all over the word. 

There might be plenty of units devised far superior 
to the French metre, and for scientific pu a new 
modification of some parts of the system will probably 
de employed in order to correlate the measnres of force 
as well as matter to the atomic system of nature, but 
the practical considerations I have set forth entirely 


y dispose of all such questions. We must take the metre 


or stay whero we are. BIGMA. 


SIMPLE WEATHER-GLASS. 

[3901.]—I Have had a weather-glass like sketch in 
use for twelve months. It acts very correctly; A, 
Florence flask; B, pickle bottle. Well wash the grease 
out of both glasses. Now pour clean cold water into B, 
pat the neck of A through the neck of B, so that the 


end of A is lin. below the surface of the water. That 
done, the weather - glass is complete. Directions for 
Let it stand for a day. When the water is 
half-way up the tube it denotes fair weather, when at 
the top dry, when at the bottom wet. For the other 
ints you mast notice its movements. O is the scale. 

Tho best place for it is in an out-honse. 

W. BricHt. 


ORNAMENTAL TURNING.—VII. 


[3902.] —Nxxx to the spiral twist for ornamental pur- 
poses, Auting has a very neat appearance. The work 
to be fluted muat be finished off in the lathe as for 

lain turning. The article should also be turned 
ighter than work that has to be twisted, for the reason 
that only u small quantity of the wood is removed by 
fluting. The best tool for the purpose is a f or } 
turning, or some may pra carving, gouge; but it 
must be borne in mind that the gouge should be 
ground somewhat difierent to that for'turning purposes 
(Iam now stating what I deem to be the most work- 
manlike manner). To the general turner, who is often- 
times pushed for a moment, certain makeshifts are 
made which should not be tolerated by an amateur. I 
have myself frequently tarned a column and fluted the 
same at one operation with the same small gouge; bat 
no doubt I could have done the job in a more workman- 
like manner with proper tools. 


The best mode of proceeding is this :—Having pre- 
pared the work by turning, papering, &o., mark out 
one, two, or three strands, same as for twist (the tool 
described a few numbers back will be the best for those 
unused to marking out; to the general turner in com- 
mon work marking is not required); when marked, the 
only skill required is to remove the lines so marked 
with a sharp gouge, ground so that it presents more of 
a square face than for turning. It is chiefly at the 
top and corners where it cats. Care should be taken 
that the cut is of equal depth from top to bottom. The 
pulley should be beld in the left hand, the gouge in 
the right hand, resting on the T rest a trifle above 
the centre of the work. The handle of the gouge 
should pass under the right arm; by so doing it 
helps to steady the gunge and facilitates the 
cut of the flute. The gouge should be held at the same 
angle as the mark on the work, the gouge held firm, 
the pulley gently moved round at the same time cutting 
the work with the gouge. Afterwards finish off with 
glass-paper and a piece of deal cut in the shape of a 


in 
| a Practical Amateur Turners’ Society in London; 
| being a cockney myself, and having acquired 


wedge, called in the trade a burnisher; it will cause 
the work to shine ; with a little practice, fluting can be 
easily acquired. In a future number of the MECHANIC 
I will send sketches of a few chucks for different pur- 
poses, with the use of the same. I have spent s deal 
of time since I had: first to do with the trade of tarn- 
ing upon different chucks. My idea, always prominent, 
was todo as much as possible in the lathe, thereby 
saving an amount of hand labour. To tell of my 
failures would amuse some of “our” mechanical readers 
no doubt, but as that would not instruct, I shall only 
state what I know to answer. It behoves all of us to 
moot any new plan, but at the same time it should be 
stated that it bas not been tried, thereby saving in- 
1 persons both time and pris 
send for the editor’s approval a sketch of an aqua- 
rium stand. I turned hundreds of them for the trade some 
eighteen months ago; they are very simple, and any 
reon at all used to the lathe can manufacture one. 
terials required: Square piece of wood (mahogany 
has the best appearance) about Ĝin. square on the face, 
by 4in. deep, a piece of board 10in. square, lin. thick; 
turn as pattern, the top A shonid be hollow, same asa 
saucer, with a 2in. hole in the centre in. deep; the 
bottom of the piece should be turned with a rabbet to be 


| fixed in a hollew turned in the bettom. When finished, 


taken out of the lathe, and fastened together by means 
of two screws underneath. A common bell-glass, to be 
purchased at most glass warehouses, makes a very neat 
aquarium, with a little shingle and a few weeds—a 
pretty window ornament for the summer months. I 


may here state for our readera’ information that a Iain. 


bell-glass can be purchased for about 2s. or 2s. 6d., aud 
will hold a pail or more of water. 
My attention has been called to your remarks 


% Answers to Correspondents” in favour of 


a knowledge of wood-tarning, and ite intermediate 
branches, I would have no objection to forward such 
movement in London. If March” has a few friends 
of the same mind, who will advertise their address, I 


| will communicate with them with a view to form such 


society as required. At present I am connected with 


| the sawing trade, being proprietor of a Band and Cir- 


cular Sawing Mill. I have had also considerable ex- 


| perience with societies in general, being secretary to 


four societies at the present time. 
Samus. SMITHER. 


LIGHTNING CONDUCTORS. 


(3903.] — REFERRIKG to “‘Philo's” letter (8846, p. 89), 
King's Norton, called commonly Norten-by-Galby, or 
simply Norton, is 6} miles E. S. E. from the centre of 
Leicester town. The spire was totally thrown down, 
and, I believe, every stone split from dowel to dowel : 
these were copper. The tower was split in front as far 
as the clock, which was abont on the level of the roof. 
Ia my letter (No. 6793, p. 668), I used the word steeple 
for tower incorrectly. The repairs, without re-bailding 
the aspire, cost, I think, over £400. 

“ Philo” should recollect, when he says that I used a 
common but inaccurate expression, that the actual 
words I used, see letter 8798, and used intentionally 
were the fluid or whatever you call it” made a hole. 
Now, thongh ignorant I am meek. I did not presume 
to say that the lightning was a finid and made the 
hele, nor that the expansion of steam produced from 
the water of crystallisation in the hydrate of the mortar 
by the action of electricity did it; not yet that a repul- 
sion of icles, produced no one knows how (for 
“ Philo” admits he does not, see p. 39), did it. I merely 
stated that there was lightning (so-called) and a hole, 
evidently due to ite action. I remember the 
was much bigger inside than ontside the tower. If 
“Sigma,” who knows well at least what is the 
opinion held at the present day about electricity and 
its action, were to tell me that it is a fluid and 
does the work of a solid, I should bow to his 
authority without uing ; and, mutatis mutandis, do 
not intend to argue it with Philo,“ nor bow to his 
authority either. As he has omitted to give any answer 
to my question in letter 8798, first line, I will observe 
that I have an impression that Ferguson in his “ Elec- 


tricity” makes the statement that surfaces condact, 


or else that the power of conducting is proportional 


| to the surface: I think the former, but it is thirty years 


at least since I read the passage. I doubted it then, 
and disbelieve it now. If he were speaking of some- 


| thing very thin, like tinfoil; then the surface and 
| section would vary together, which might account for 


the statement being made, even if it is not true gene- 
rally. I should like to know whether it is or not. I 
will give “ Philo” another chance of answering & ques- 
tion—viz., this: Is he quite sure that under any 
ordinary circumstances an electrical discharge (includ- 
ing lightning) through water, produces steam enough 
to do any damage ? Or, putting it another way, does 
he mean tostand by the statement made in lines 6, 7, 8 
of his letter 8846, whioh includes substances only partly 
charged with moistare, or saturated therewith ? 


J. K. P. 


* 
a 


WHAT HAS BECOME OF THE PSYCHIC 
1 , 


(3904.]—Bonr '' 
comments on M: 
challenge to 
“psychic forc 
claims. Mr. | 
certain exper: 
him. These 
the exhibitic: 
to have bee: 
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As these gentlemen expended a large number of words, 
and no small amount of temper withont agreeing, yon 
suggested that similar experiments should be made in 
the presence of competent and reliable witnesses, when 
no mistake could be made as to what did or did not 
take place. Yor also offered this meeting of scientific 
gentlemen a room free of expense, and every opportu- 
nity of eliciting the truth. The only condition you 
insisted on was that the experiments, whatever they 
might be, should be performed in the light. I have 
been anxiously watching our WorLD or Strence from 
that time to the present to know the result of the offer. 
I fully expected that Messrs. Crookes and Varley would 
have met you on your ewn terms,bnt I have looked, and 
looked in vain. Isu that negotiations mart have 
commenced and been broken through because you could 
not agree N terms. If 80, I for one would like to 
know whe you differed, or what is the canse of the 
tee not having been made, or if made, what 
is result. I cannot believe that the spiritualistie 
or “psychic force” party so lacked courage or confidence 
in newly-discovered principle as not to come up 
to the seratch, But whatever the cause of the silence, 
I think an explanation of some sort is due to your 
readers all over the world, and I hope, Mr. Editor, you 
will vouchsafe to enlighten us at your very earliest 


eonvenience. 
A MENBER or THe SOCIETY or ARTB. 


[The truth of the matter is we have no information 
to impart, and no ation to give beyond the fact 
that Mr. Varley his friends never accepted the 
challenge. and we have heard nothing of them in any 
sense. We suppose they considered " discretion the 
better part of valour. ’—Ep.] 


SUN'S DECLINATION. 


[3905.]—Hzwry Woop (qy. 11360) can scarcely have 
read the “ trashy explauation’’ to the Nautical Almanac 
with eaffieient care. However, the following will, per- 
haps, be sufficient guide for him. Sheuld he require 
the san’s declination for transit over any m an 
other than Greenwich, he must first find the variation 
in one hour of longitade for a time midway between 
the meridian and that of Greenwich, and mul- 
tipiy this by the difference of longitude, and 
app y it with the proper sign to the sun’s declination 
at Greenwich transit, which will give him the correct 
declination for the meridiam required. 

Example. Required the sun’s declination at transit 
at Quebec (long. 4h. 44m. 49:029. W.) on April 8, 1872. 
The long. being W., take the difference betwen the 
variations in one hour for April 8, and succeeding 
day—viz., 0°82", the proportional part of which for 
h. 28m. 24°51s. (f.e., midway between Greenwich and 
Quebec) is 0°08’, which, subtracted (because the varia- 
tions are decreasing) from 55°89", the variation for 
April 8 gives 55:86” for the variation required. This 
quantity, multiplied by the difference of longitudes, 
gives 265-2", which, added (because the declinations are 
increasing and the long. is W.) to the sun's declinations 
on April 8) gives N 7°50’ 99“ for transit at Quebeo. 
Should the declination be required for any other time 
than at transit, find the corresponding Greenwich 
mean time, and proceed as before, taking care to apply 
the correction found to the san’s declination given on 
p. 2 of the almanac, which is for Greenwich mean 
noon, the variations being assumed the same for mean 
as apparent noon. Henry Wood will perceive that the 
variations given in the almanac are for the instant of 
apparent noon, and represent the enn’s motion in de- 
clination through the period, a half-hour before to a 
half-hour after transit, and by finding the variation 
midway between Greenwich noon and the time re- 
quired he is virtually correcting for second differences, 
and his results are obtained to the ntmost nicety. 

If our querist will take the trouble to look at the 
later Nautical Almanacs, he will find instead of less 
information being given a much larger amount is now 
contained in them, notwithstanding the actual 
number of pages is less, which has apparently 
been achieved by a closer arrangement of some! 
of ita details. For instance, I am now looking at 
the almanae for 1875 (the last published), and observe 
that the list of the Elements of Occultations has been 
given for all stars down to magnitude 63 instead of 
magnitade 6, and the consequent number of stars 
increased from abont 500 to above 1,500 per annum, 
also that the variation in 10 minntes is given for the 
moon's R.A. in addition to the variation in declination 
previously given, which will evable the astronomer to 
calculate the moon’s position at any intermediate time 
with tho greatest precision, and including the effect 
of second differences by the same method as that 
explained above forthe sun's declination. Also, that 
the independent star constants (as they are termed) for 

correcting the places of stars, are given for each mid- 
night throughout the year, instead of each fifth as 
formerly, a very great boon to professional astronomers 
who wish to get the mean place of an uncatalogued 
star. The positions are given daily for five 
circumpolar stara instead of two, and are, moreover, 
fully corrected for nutation, and in the moon culmina- 
ting division the moon's semi-diameter and horizontal 
rallax is given at transit, thus avoiding the trouble of 
terpolation from the noon and midnight values given 

. 8 of each month. I think that Henry Wood 

see that he has been rather rash with his state- 
ments respecting the quantity of informatien given in 
the almanac, and will likewise inform him that I have 
understood that the explanation he terms “trashy "’ 
was compiled by the highest professional and nautical 
astronomers for the use of seamen, and has been 


universally 2 for its clearness, and pronounced 
adapted to meanest capacity. AL Tan. 


at 


THE ORGAN BUILT.—NO. VII. 


13906. —Arrzn carefully getting the whole of the 
top fold finished, as directed in my last letter, proceed 
with the lower fold; begin by fastening the riba to the 
middle frame with the tape, then put the leather on 
over the tape, and allow it to dry; now lay the micg@e 
board of the bellows on the bench with the trunk band 
upwards, and fasten the ribs to the tape in the same 
way, and put the leather on over; when dry, tarn the 
bellows up again, and begin with the feeder; get two 
battens 2ft. Sin. long, Sin. wide, and tho same thick- 
ness as the ribs, fix one firmly on the feeder board at 
the end where itis to be hinged to the middle board; 
the other is to be fixed to the middle board, but under 
it in shallow grooves fix four pieces of . nail 
the webbing to the middle board, then glue and screw 
the batten over it; the webbing must be left long 
enough to turn down to the feeder board, to which it 
mutt be firmly attached, as shown in Fig. 1; then along 
the joint glue a piece of leather both inside and ont- 
side; now proceed to fix the ribs in the same way as 
directed for the lower fold of the reservoir; when dry 
open the reservoir to its fall height, and cat ont a pattern 
in paper of the four corner pieces for the lower fold; 
then, when you have got the pattern nicely to fit, cnt 
your corner pieces out of unstrained leather, pare the 
edges all round neatly, and glue on, well working it 
down at the corners and ; a small cut will have 
to be made in the middle of each side of the leather 
where the tworibs are joined, so as to get the corner piece 
to lay flat on the rib, Now take one of the strips of 
leather, such as the ribs are fastened together with, and 
cut sixteen pieces in. long; pare the edges neatly, and 
glue a piece over each cut in the middle of the corner 
pieces on both folds to prevent any leakage there; when 
neatly done it gives a nice finished appearance to the 
work; when dry, open the feeder wide and put on the 
corner pieces the same way. Now get aye of inch 
board 10in. x Sin., and in the middle of it cut a hole 
Sin. x din. ; get a piece of three-quarter staff 6in. x 5in. 
and cover it with two thicknesses of leather, leaving 
the leather projecting an inch at one end for a hinge ; 
now fix this over the hole by glueing the projecting 


. DD ß ß 


leather firmly down, and over it nail a thin piece of 
wood; bore a hole in the middle of the valve large 
enough to let a piece of tape go through; fasten one 
end of the tape to the middle board of the bellows, pnt 
the othet end through the hole in the valve, then firmly 
screw the valve board with the valve to the inside 
of the bellows down on to the top board of the bellows 
over the hole left for it, a thickness of leather being 
placed between the boards to make it air tight. Now 
try the bellows; having closed the holes for the wind 
trunk, place a weight of thirty or forty pounds on 
the top, and if your work is good the bellows will 
be nearly a quarter of an hour going down; as- 
certain what height you want the bellows to rise, 
and tie a knot in the tape at that height, so that 
the valve may be pulled open if the bellows rises 
beyond that point. While the bellows is inflated, care- 
fally examine it to see if there are any leaks, and stop 
them, as afterwards it will be diffloult to do sv. Now 
proceed to get out the stuff for the frame. For this 
purpose yoru will require four pieces of stuff 3in. x Sin. 
and 4ft. 4in. high, two rnils of inch stuff 4ft. Sin. long 
and 4in. deep, also two rails of inch stuff 4ft. long and 
din. deep, and two more the same length, but Gin. deep. 
Plane all up true, and tenon two short rails into the 
posts, the top of the bottom rail being eleven inches 
from the ground, and the other being level with the 
top of the posts. Bo carefal to place the deep rail at 
the top for the windchests to lay upon; these two pair 
of rails and posts make the ends of the frame. Next 
tenon the Jong rails into the posts, the rail at the back 
to be 2ft. Sin. from the ground, the front one to be 2ft. 
only. Get out twe pieces of fin. stuff, 4ft. Sin. long and 
7in. wide, lay one end on the back rail, and to keep it 
level, fix a block (the same width as the board and 5in. 
deep) on to the front rail. Screw these two pieces down 
to the rails exactly 2ft. 64in. apart, which is the width 
of tho keyboard, so that the frame of the keyboard will 
rest on these boards, and the keys will be between. 
Fig. 2 shows how the frame is puttogether. A, bottom 
rail for bellows to Jay on; B, top rail for the wind- 
chests ; C, back rail to support keyboard, do. ; D, front 
rail; E, block to keep key rail level. 


With regard to the feeders described by “A Young 
Organist’'(3746), they are well known, only in his drawing 
he shows springs to close the valves, which will not 
answer; but as in my letter I am describing one specific 
instrument, I do not think it wise or necessary to show 
in how many ways it may be made. In all probability, 
if six organ-builders shonid build such an organ as I 
am describing, we should find six different patterns. 
The French feeders are powerfal and good, but cannot 
be blown by the foot. J.D. 


SPONTANEOUS COMBUSTION, ELECTRICAL, 
MAGNETIC, éc. 


[3907.]—(10941.)—SponTANEous COMBUSTION.—I 
will readily grant Manus” the excuse he asks for, on 
condition that he will equally excuse me for informing 
him that he hae introduced two elements tending to 
aseiat spontaneous combustion (if such a thing really 
exists), which did not enter into the original query, and 
were not, therefore, taken intoaccount in my reply—viz., 
the immediate presence if not absolute contact between 
the oily waste and a metallic substance, and secondly 
both exposed to an Indian san. Neither of these 
conditions were presupposed by the pe nor would 
they be suspected by the general re ; but had they 
been so, and as I have never been at Poonah, and 
therefore know nothiag of the habits and eccentricities 
of the men who are employed in the gun factory there, 
I am not in a position to deny either of the statements 
made by“ Manas” of the two oases coming under his 


cognisance. 

But I must record the implied facts that Manus ” is 
not in a position to contradict me, as in the first place 
it was the man who used the oilg waste, and not 
„Manus, who witnessed the phenomenon, if it really 
occurred, and Manus could not have been present 
in the second instance, or he would not have given 48 
tea man for giving the alarm of fire! I presume, in 
my ignorance of the onstoms of Poohnees and other 
Indian tribes (with whom Manus is familiar), that 
they never indulge in the vile habit of smoking, indi- 
genous to the barbarian practices of European or Ame 
rican workmen; and, therefore, a stray spark from a 
contraband pipe could neither have assisted the sun in 
the ease of the oily waste nor the linseed oil in that of 
the satarated sawdust ? For my own part, I have never 
seen nor heard of a true case from & competent eye- 
witness that would lead me to believe in what Rabe 
Rawlings" calls ‘‘ Spuntainyas Kumbuxshun,“ either 
in the arid wastes ef the Praiaree” or the handful of 
cotton waste exposed as the original querist indicates. 


11188.) —-AnrrHNMRTIC.—Sir,— The circle squatrers, 
Iunarian rotatists, and Parallaxians have been driven 
ignominiously from your pages into Lethe. Spare as 
then, oh! spare us from a re-inundation of nonsense 
mongers — worse if possible than any or all of 
these—viz., the multipliers” of £19 193. 111d. by 
£19 198. 111d. Never did Phosnix rise feom its ashes 
with greater certitude and perseverance than does this 
nonsensical evidenee of untrained mathematical 
reasoning. “ Ours” has already in earlier numbers 
teemed with it—and what scientific journal has not 
been bored with it ad nauseum ! For the love of those who 
would “ live and learn,“ in merey place a veto upon it. 


(11295.)—ELROTRIOAIL.—I do not think I mis- 
understood Forked Lightning,” sinoe by desiring to 
exhibit 12in. sparks he is evidently more desirous of 
showing the more glaring effects of electricity than 
communicating the principles upon which the science is 
based. All the phenomena necessary to be exhibited 
to an audience, say of 300 persons, in order to convince 
their eyes as well as their ears in a lecture, can be as 
well preducod by a disc of ebonite 12in. diameter 
giving a jin. spark ander favourable circumstances, 
as by the largest machine yet manafactured, and with 
the additional advantage of the lecturer running no 
personal risk, even by misadventure. When the 
London Panopticon was in its glory in Leicester- 
square (shame to the metropolis that allowed such an 
institution to be degraded to its present level), it pos- 
sessed, I believe, the largest plate machine ever made 
and the phenomena produced by it were truly striking 
and magnificent, and great and earnest was the 
applause drawn from adult and juvenile spectators at 
every new effect produced. Yet I dare venture to aver 
that vastly more real knowledge of the science of elec. 
tricity was not only communicated to but instilled into 
the minds of his large audiences by the six so-called 
“ Lectures to Juveniles,” given by Professor Tyndall a 
few years ago at the Royal Institution's Lecture Hall, 
and if I remember rightly, the most costly and elaborate 
instrument he used was a large glass tube and a thick 
stick of sealing-wax—more real knowledge, I say, was 
communicated than the monster machine ever afforded 
from the day of ita construction to the present date. 
The Winter machine was fully illustrated and described 
in an early volume of the ENOLISsRH Mgowanic, bat 
I have not time just now to refer to it. 


(11311.) —ELRCTRIC BELL.—One “ Lelanche should 
work a bell if properly constructed—that is, the arms of 
magnet wound with a large number of fine wire 
helices. 2. Acylinder would be preferable toa wedge 
of ziuc, as offering greater surface, if the other condi- 
tions of construction admit its use. 3. No. 16 wire 
would be ample, or ordinary iron telegraph wire, if 
more readily obtainable, insulated would do equally 
well, but would be less pliable for indoor fixing. 4. 
Yor indoor work, and only such a short circuit, a re- 
turn wire would be far preferable and more reliable 
than an earth plate; I have recently seen some triple 
coated cotton wires admirably saited for indoor work, 
as the two wires can be twisted together where they 
pass through a wall, requiring but a very small orifice 
through the wall, and yet giving very fair insultati en. 
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(11827.)—Monstgr Maomm ric Macarns,—Although 
addressed directly to Mr. Sprague, I feel that gentle- 
man will forgive me for saying a few words in reply to 
this query. In the first place, I think, Siegm. Raudnitz, 
of Bohemia, ought. when such large sums of money 
were at his disposal, to have ascertained as a fact be- 
yond doubt that a small machine of Browning's was 
“capable of producing ten enbio fect of oxygen per 
minute,” and in a case where such a snm as the 
monster would require, the purchase of one of theso 
mall machines would not involve unnecessary 
‘outlay in order to determine the fact. The principle 
‘thus one proven, over a fair space of time and not by 
-got up edances, would be worth all the opinions of all 
the electricians the earth has given birth to, and 
nothing more than a mere question in simple pro- 
portion or two would be required to guide “8. R.” 
safely as to whether he should speculate his thousands 
in a single monster or a given number of small 
machines of definite capacity tending towards the, 
effects he desired to attain. These data settled defini- 
tively in his own mind, I scarcely think it-esedible that 
a nation who have supplied a Britannia doube aver 
Monaj, a bridge across Niagara, a Great Mastern 


stea mahip- en that trifling litile matter ealled the 
Atlan would f iain g ferred 
copital(@agsier -good aacurity), a0 all B. B.'s” 
wishes ibe ifally There is surely a. 

here (that “6. R.,“ of Bohemia, 
pare’ lndfese*“.anyffellah can understand” his 


i : ‘Rovane.—it ia not only my opinion, 
butngyatheakatathelist, dhat Tisa trne mathematical 


represegietiien mijinfinity in so far asa finite mind can 
form a of infinity. Iam not inclined, and 


much my intention, to be drawn into the 
meta dinguiry of “ infinite divisibility,“ to 
whioh of „8. J.” evidently tends. If he 
wishes development of the expression used, 


I must gages hin Liebnitz or De Morgan's “ Diferen- 
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ARTIFICIAL LEGS. 


13908. — TRA subject of artigcial limbs has more 
than once been referred to in the ENGLISH MECHANIC. 
Iwas invited a short time since by a poor man, whose son 
had the misfortune to lose his leg, to contribute through 
the medium of its columns some information on the 
subject. “ S. H.,“ in his query of March 8, says :— 
“I suppose it is too much to expect manufacturers to 
give instructions,“ &c. There are some, no doubt, who 
would be reluctant to do so. Ass anbscriber, and one 
who has benefited by the information imparted by 
others, who have been always ready to answer any 
query I have sent, I feel pleased to give you my expe- 
rience on this subject without feeling that I shall 
sacrifice anything by so doing. In writing this article, 
if I may call it one, for the better understanding the 
subject, I will divide it into the following sec- 
tions: —1. The human grand its principle of construc. 
tien. 2. How ; 5 an pd ies leg 7 
ibameñe. 3. Ampuiationg, and the points at which to 
empotate when the ann has the option. 4. The 

ion of Jegs. Asi Inaily, the fitting and 
— 1 
: SOrespond to two p ; 
ie 3 eee 5 the 
par basin aid tahes the abdemen. Upon 
— — ö — legs or pilis 
aup © or 
beneath. Now, these two pillars do not run down wer- 
tieally from their hesi wr aonket;; df ‘they did the feet 
would be as wide apart as dhe ihipa, but the ‘thighs 
from the hip jointe altere: in don the knees, bo 
that the knees almost ¢eush. Whisdliwengence or in- 
cline inwards is more in women nin men, as the 
pelvis is wider on account of me. extra might they have 
sometimes to carry. Hrem the.rneamtthelegs ran down 
vertically, almost taShe fast, co‘that ma man stands 
properly erect his feen pretty ciane , 
to make the base firmithe festturn awards to widen 
the bass of standing. If gouaiand ent and bend the 


knee forward and look over it at your tags, you will find 
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front of the centre to lock -the joint and enable 
the wearer to stand in safety (seo dotted line 
H, sketch No. 1). H the centre of the knee 
be put in the centre of the knee the wearer 
cannot stand in safety, becanse the moment the gravity 
of the body falls behind the knee centre the knee pme 
out, and down he comes, because there is no na 
rectus muscle to help the knee. A patent leg was re- 
presented in the columns of the Mzonanrc a fow years 
age for amputation above and below knee. The 
mechanism and workmanship was a)l that was desired, 
but the knee-centre of the Ieg for above the knee was 
in the centre, thus it was a matter imposaible to wear 
the leg in safety. The inventor ‘had lost his leg below 
the knee, and made a leg that answered his purpose 
well; and he set to werk to make one above the knee, 
but it was wanting in principlo. If the knee-oentre had 
extended back another inch or inch and a half, the leg 
would have been but it vas: not my place to 
correct the defect as a manufacturer. Tho e-joint 
of the leg should give just simple flexion and extension, 
and all lateral motion avoided ; any lateral motion; of 
which there has been so much ado about, gives an un- 
steady motion to the foot (as the will has no power to 
control), and is more liable to get out of repair. Asa 
limb maker gets every makers’ limbs to repair in the 
eourse of a few years he can see their construction, and 
eee which answers best; and the greater number from 
experience wonld say simple flexion and extension is 
best: it is all that is necessary, and when makers of limbs 
sometimes pretend they have some wonderful internal 
mechanical contrivance, I say, without hesitation, it is 
all moonshine; you can bave nothing simpler in oon- 
struction than the sketches represent. 

8. Ampatations, and the pointe at which a 1 
should be amputated. The sueesess of an i 
limb in a great measure depends upon the nature of the 
operation. Bad operations and badly-fitted legs are 
bad indeed—a man may as well be out of existence as 
without his legs he is in constant 5 

as 


| the option is at the lower part of the middle third 


tial Ca ” arabetter still, to E. A. Poe’s “ Bureka’— that the great toe is al ti line withthe outside of 
in eithaheadilet which he . width antaitle of the Luce downwards from the joint (seo cut No.4). This leaves a 
for his s instead of wasting it in playing bagatelle | These. then arejudtithe oneves given :toithe natural leg | good lever and stump for the patient to use the limb, 
1070 symbole, whieh have neither definite nor define- Pee , aad. = 5 samp o 155 . 
able meaning. I oan believe me infinity! of two I 9 * a ap : stump too long or too 
know naming, and believe less if p anr u Jnfinjiy | SX TEIOR ABOVE NIRE —— 2 . presents difficulties to the mechanic, and is always an 
San dufinity withont, belie creation,” vide P. É. e W “ae paznoyance ee 5 stumps 65 
ey for details of demonstration. He wrote meta- 2 { Ņ ah 9 Way : bart ne preal 122 ort onas on canno 
phyaically, I tried to do so mathematically. — 1 — A get sufficient grip; other stumps have not much muscle, 
(21846.)~d am sorry that my time is so limited zugt È / + und the edges of the bone seem to be protrading through 
now that Leannat comply with tle request of T. H.,” 27 7 tbe skin. The bonos in operating should be out up so as 
eapecially as I have in ane of the early volumes ö W 7 to have a good cushion of muscle under end of the bone. 
given Tull details and ding of Siemen's coil, 9 7 \ 3 3 dir . 5 Rig th filed a Faa 5 
which was, I believe, the first practical develep- 18 | | | —— | revent the roun es roug © muscle 
ment of Poggendorfi'a thecretioal K- aba of A 8 7 \ 1 and skin. The nerves should be drawn down with 
should be mado; he eerily bit tho right nail on Hi y 1 eae St dup is rs sats 5 riip 5 
tho head, and Messrs. Siemen drove it home. Whe | E: ap. Ihe best flap r , 
use of the.discs is simply to divide the secondary into 1 j as it brings a good cushion of muscle up under the 
te paral t lesire, whic] : bone; but should not be cut up too high laterally. Some 
asqnany s¢parate comp ents as zou desire, which Cc YW i= H D . 
will -depend npon the length of wire used and the effcets 8 Be / e | legs are amputated from disease, often scrofula ; the 
‘to:be obtainable-at the terminals. Their po- 8 Sw FY “We 1 oe 1 in the stump, which makes 
is-teaneveree to the axis of the fasciculum and ie a e wearing of a leg us. 
primary Soll, so that they Serm, in fact, a series of se- 0 | l 4. I now come to the manufacturing of the legs. 
conary coils, each insulated by the disos from its | j | 5 employ V 
neighbour, thereby avoiding the danger too often ex- L "Y. / plans of construction; but the principal, ee, 
3 in coils (as ordinarily wound in successive 7 7 LE | / aukle, and toe joints, are much the same. Legs in 
layers) of the static inductive charge, set up in the se- ' BELOW e | / general are made of wood, willow, nominally called cork, 
dary, flashing back to the primary or the fascic 700% y] — because of its lightness, the sockets of which are hol - 
lea, instead of becoming dave 10 Ss à rotai io arie | 7 N . i | * lowed to fit the stump. But to the construction of my 
mities or poles of the secondary, electricity always | el A Bi own manufactory I shall confine myself. No. 1 re- 
choosin 97 tural selecti the shortest path 4 E ; e ; presents a section of my leather leg. A andC are 
“na selection,” the shortes bo | = Si ae leg. 
e ailibriam or a stato of 4 i the — — — — — leather buckets made of the best light ox-hide. The 
bain ither destructi 1 ir lati ite foot and shank D D are made of wood—willow. As my 
eithe struction your insulation, or gutie 9 * D ° 
robably disruption and melting of the — arna ‘*thatthegravity ofthe body may be well sustained. I wonld | original business was working in leather, I have a pro- 


tself ; whereas,if your secondary divided intomeeries next aay afew worde«abont the joints in the leg. The | cess whereby I can mould the hardest butt leather to 


of coils by ebonite discs, the disruptive diedhergewrould | knee joint isasimple hinge joint, the centre of which | the anatomy of tbe leg. The shank D is secured in 
only affect seriously one or two, at anest, oi tas-colis, | is ecoenirio—ihai is to say, the centre of the knee 
leaving the rest uninjured ; and as 1 before stated the | joint is not in the centre, but extends back towards the 
injured ones can be readily roplaned, ascompared with | back of the leg. Thus, when a man is stan erect 
rewinding and insulating a whole eil. I mention the | the swell of the thighs stands almost in a line with the 
disruptive discharge incidentally, but I do not think it | toes (see dotted line No.1). Thus the gravity of the 
possible for any such phenomenon to take place in a body falls in front of the knee centre, and the knee, 
soil with the coaondamy so divided; and the facility of | so to speak, becomes locked; thus he stands at 
enre is equally anay, lat the ant. arise how it may— | ease in perfect comfort and safety. The ankle joint 
‘therein lies the advantage. is a simple hinge joint with a lule lateral motion ; 
(11818.)—Gravitation.—A Wem, yer s, does | the toes Also are a simple joint. ‘The foot in con- 
not affect the force of gravitation, dt simply removes | straction resembles an arch, on the centre of which the 
the opposing resistance of ‘the atmos e, which | leg bonesaats. Thus the leg bone doesnot come down 
in some cases, snch ss ‘the Jj down of in a line -withdhbe heel ; if it did the foot would fall 
feathers, soap bubbles, balloons, &c., is so great j every time enih a thump, and jar the whole upper 
as not only to counterbalance gravitation, but to stunctom:; but the heel, which is one of the abutments 
give the appearance of the existence af an gore | cf theaedh, projects back ; thas in walking the point of 
(repulsion) even greater than attractian Hf, causing | the heel touches the ground first and pitches at an 
matter to rise from the earth instead of to- | angle ; thus the foot falls gently down, and the jar is 
ward it. Tako away the resistance of theatmosphere | broken as soon as the foot is flat, the tendon Achilles 
(that is, form na vacuum), and down plumps asy or. all draws the heel up and throws the body on the great 
these bnoyant substances with the same velocity as dhe | toe, sthish-becomes the pivot on which the body moves 
heaviest metal—viz., that dze to the unresisted force ef and turns. I have given just in this simple way the 
gravitation. ‘‘C. W. H.“ must remember that the same | construction of the human leg—what I may call its 
dan bo drawn out into such a state of tennity | mechanical part, in which points an artificial leg is 
that it wonld fall even in the open air no more rapidly | materially affected, and the closer we keep to the 
than the feathor. Well now, that is just what nature | natural limb the mare perfect we become in conatract- 
has done with the material of which the feather ia com- | ing an artificial limb. i . 
posed, for a very wiseand apparent purpose. Thewhole; 9% How and by what rules an artificial limb 
sationale of this subject was fully disanased, and all the | should be made. An artificial leg for amputation above 
difbeulties attending it explained away, in one of the | the knee should nat be made almost straight, as many 
early volumes of ours; the discussion was, however, | are, but from hip to knee it should diverge inwards, 
somewhat ludicrously broaght to a termination by the | and take the aame lines as the natural limb. The foot, 
querist (being unable to comprebend tha argu- instead of being straight with the leg, should turn out, 
ments adduced) naively inquiring bow is it, tben, | so that when the knee is bent, the foot should be nearly 
that a plank loaded with bullets does not rise up through | its whole width outside the knee; if made straight with 
them an the same plank would through water, it being the leg the toes will turnin in walking when they 
Tren than either the water orthe ballets ?” | shonld tarn ont; the knee centre should not be in the 
wea enpposed the querist had been raised in] centre, but extend back to the back, so that when 
Mobile, WX. Tonxes, | standing erect the gravity of the body may fall in the 


IX. 


the leather calf bucket C. The tendon at the back G 
is made of metal hinge, and is regulated by screw nats. 
F isa spring of vulcanite rubber, or a spiral spring, 
secured by gut to flex the foot. Thus, when the foot 
pitches at the heel, the foot falls flat; the pressure on 
the heel extends§the foot; wher the pressure is off, the 
foot flexes, and the tendon Achilles supports the ankle 
and helps the heel np when standing on the toes. E 
the toes, a leather sheath to shape, stuffed with horse 
hair. This gives the crease in the boot and takes away 
the woody appearance of the foot. Jis the outside 
of the leg. The thigh and calf bucket are secured 
together by the lateral steela J. Jointed at the knee with 
catch joints, K is a laced tendon to save the strain on 
the knee joint, and prevent the click of the same. I 
is a spring which is regulated to bring the leg forward 
in walking, and acts as the rectus muscle. L LLL 
are where the straps are Secured for fixing the leg. 

8 represents a leg for amputation below knee, 
the g being taken in the taper or cone of the 
thigh, leaving the knee free to act withont bearing 
under it, and the stump free from preasure. The lower 
ey ane a oon ae above 

For a working man an artificial leg is expen- 
sive in the wear and tear of the ankle joint. He can- 
not afford two legs, so by ing the peg inthe shank 
he can knock about to work; bat when dressed for 
church, can take out his peg and pat in his 
can be applied to a leg above or below kn 

Lastly comes the fitting. A log for. 
mechanism may be well execnted, bat if 
is useless. tris amputation 3 
the atamp ut pressing musale 
make a socket on the cast of ! | 
into the top of the leg, No. 1 B. 
fixing this, or it will throw the lag 
thas transferring the fac-simile ox 
leg, leaving the end from pressure, 
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tain amount of bearing. On setting the bone the leg 
is bound to fit. Till within this last month I have 
fitted a leg a week for four months in succession to all 
kinds of operations. I have not had a single case 
where the patient has not been enabled in one hour 
after the leg is on to walk with and without a stick, and 
walk up and down stairs, which is the drill they have 
all to go through. The boy represented in the 
MeEcHANICc some time back with both legs off, one close 
under the knee and the other in the middle of the 
thigh, thinks nothing of walking five miles; in fact, as 
he walks the streets he is taken no more notice of than 
an ordinary individual. I fear I have taken too much 
of your space, and the chances are that you will not 
be able te find room fer this article. 


JAMES GILLINGHAM, 


WARMING AND VENTILATING. 


[3909.]—NoTHIne can be more mischievous in every 
sanitary point of view, than the admission of a room’s 
supply of fresh air warmed to the extreme degrees 
named by An Architect” (letter 8848), or indeed, to 
any degree above the external temperature when that 
is higher than 50° Fahrenheit. For either the room is 
self-ventilating (like a lantern or the House of Com- 
mens), or it is (like English architects’ rooms) non- 
ventilative, preventing by its malformed ceiling all 

ble escape of the immediately breathed air, and 
fouling the whole contents as speedily and permanently 
as possibly. Now, in the former rare case, the heated 
fresh air will simply rise straight to the outlets and pass 
away, instead of the fou), which is less light, wasting 
all the heat it has received, and leaving the room fouler 
than if it had net passed through. But in the other 
case, the common one, it will rise as quickly to the 
mischievons ceiling, displace thence the breathed air 
that is always there, collecting and cooling, and send 
it down to be rebreathed even quicker and more per- 
petually than the successive supplies of more and 
warmer breath wonld have done. If our dwellings 
admit of being made more wantonly pestilent, ‘‘ An 
Architect's” treatment (p. 40) makes them so. 


E. L. G. 


PROTOPLASMIC LIFE. 


[3910.]—Ir the pages of the ExdLIsH MECHANIC are 
familiar to the eyes of Dr. Crace-Calvert, perhaps he 
will kindly favour us with an explanation how happens 
it that he—having succeeded in preparing water so that 
it will keep for months without life appearing—asks 
‘why did not life appear in the liquid contained in 
the flask as well as in the tubes which had been ex- 
sed to the air?” (Vide p. 88 ante.) Now granting 
at, by the means described in the Chemical News of 
July 14th, 1871, Dr. Calvert is enabled to prepare 
water so nearly optically and chemically pure as to be 
absolutely free from all“ germs” (an attainment which 
Professor Huxley once ridiculed, as one utterly hope- 
less to strive for), then the question naturally arises, 
why should Dr. Calvert put the above interregatory ? 
For from what possible source, contained im the flask 
in question, were living things to derive their origin? 
Whence were they to get their nitrogen ? Surely Dr. 
Calvert does not impliedly accuse Abiogenists of enter- 
taining an idea—obviously too absurd—that living 
things arise spontaneously in a flask containing 
chemically pure water. What Abiogenists really con- 
tend for A that living things may and do arise de 
novo, in solutions in which all pre-existing life had 
been destroyed ; that as regards the paucity of life ob- 
served in ove result and the abundance of life in 
another result, much depends upon the nature of the 
solution employed; and, that when living things are 
said to come into being de novo they are only sup- 
sed to originate from the re-arrangement of non- 
ving matter which peran existed in a state of 
solution. If, ont of the many writers on the subject 
of Spontaneous Generation,” there be one individual 
who has expressed his belief to be that it is sible 
for organisms to arise in fluids similar in condition to 
the contents of Dr. Calvert’s flask, then, perhaps, Dr. 
Calvert will beso kind as to acquaint us with name of 
writer and title of work. I do not suppose that Dr. 
Calvert has examined the contents of his flask in order 
to ascertain whether crystals of any particular salt 
have appeared therein, but why net? As well might 
he expect crystals to appear as living organisms. 


A. J. V.G. 


ARE ANTS PIRATES. 


(3911.]—“* Saunt RyMEA”™ (letter 3778, p. 667, 
Vol. XIV) quotes a“ popular authority,” in which it 
is stated that ants eat the centres of flowers. He does 
not state the name of the authority ; and I would re- 
mind him that popular authorities are not by any means 
authorities in regard to reliability. All I can say is, 
that the ants whose acquaintance I have made have to 
all appearance been almost exclusively animal feeders— 
sweet articles, whether animal or vegetable, coming in 
for a share of their attention. The argument that the 
ants are blameable for part of the mischief wrought by 
the aphides on account of their consumption of the 
honeydew seems to me new and curious; but supposing 
it to be a fact that the ants in consuming the honeydew 
actually do cause the aphides to produce more of it than 
they otherwise would, it would only be an additional 
cause for the destruction of the aphides; thus sending 
the ants eltewhere to procure food, resulting in more 
profit to the gardener and horticulturist. I may say 
more on this subject at some future time. J. C. 


THE LATHE AND ITS ACCESSORIES. 


[3912.]—I sEND you photographs of an epicycloidal 
chuck which I havé just constracted. rom the 
photographs it will be seen that I have not departed 
from the principle of Bergeron, the father of the 
chuck, for all the others are but modifications 
of the one figured in the Manuel de Tournour.“ 
I mean giving eccentricity by the flange morve- 
ment of the radial arm carrying the change 
wheels. I have done this after a careful consideration 
of the admirable thongh complicated chuck of Mr. 
Plant, because I think the flange movement is the 
simpler. It avoids the necessity of the eccentric 
chuck movement, the radial arms, and link motions, all 
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rather difficult for an amateur to construct, and it is 
equally efficient, as whatever amount of eccentricity is 
given, the wheels are alwaysin gear. 

In my old chuck the reversing motion was obtained 
by an intermediate wheel slipped on when required. 
In the new one I employ what I call the sun and planet 


motion. The steel bracket (see 6, No. 4) carrying the 
planet wheel is pierced at one end (a) to receive the 
epindle of the wheel (8, No. 4), the centre of motion of 
the radial arm, and at the other end has a slot con- 
ceutric with the centre of No. 8, so that the sun and 
planet wheels are always in gear, and the motion is 
direct or inverse, accordiug as the pinion on the axle 
the driving whe l (1')g ars with the one or the 
other. 
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So much for the principle of the chuck, now for its 
construction. To return to the photographs. No. 1. 
of which I now inclose a better proof, shows the chuck 
screwed on the nose of the rose engine. It will be 
seen that the lathe can be worked either by the hand 
or the foot. To the right of the slide-rest isa double 
eccentric and oval chuck, and farther to the righta 
straight line chuck, both belonging to the rose engine. 
By using a magnifying glass, the whole details may be 
seen at a glance. 


No. 2 shows the back of the chuck, the foundation 
plate A, which is merely a face plate, very true on both 
faces, with boss C to screw on the nose of the lathe. 
On this boss the wheel B revolves, except when held 
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fast by the pointer placed in one of the holes shown. 
It then remains stationary, and gives motion to the 
driving wheel D, which, in its tarn communicates 
motion to the wheels in the front of the chuck. This 
arrangement is the same as that adopted by Mr. Plant. 

No. 3 is a front view of the chuck, showing all the 
wheels in gear, a combination which gives 18u loops in 
one continuons line. 

No. 4 will give a better idea of the construction of 
the different parts, as the driving wheel (18), the main 
wheel (14), and the division wheel (15), are removed to 
show the position of the radial arm (2), and the central 
stud (5), on which 14 and 15 turn. Both are counter- 
sunk to turn on the bosses, which gives steadiness to 
their motion. These wheels are fixed on the stad by 
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the wasker 19, having a key way to fit a pin on the 
stud and the screw 18, which allows them to turn 
without a shake. 

Instead of the slot in the fonndation-plate, concentri 
with the centre of the lathe mandril adopted by Ber- 
geron, I employ a bracket, seen at 12, whose inner sur- 
face beda truly on the periphery of the foundation- 
plate, with slots to allow of lateral motion for different 
sizes of pinions, and two capstan-headed screws to fix 
it in place. This is a better arrangement, as the screws 
do not interfere with the pinions, whatever their size. 

When the mill-headed pin 4 is in place, as here, the 
chuck is all at centre, ind would make dots or circles, 
according as the slide-rest is central or not. 

The boss of the main wheel, which I originally in- 
tended to make the depth of one of the change wheels, 
I su nently made the depth of two, and ultimately 
I extended it to the 2 three, for a reason which 
I will immediately explain. The bracket 6 for carrying 
the planet wheel 7, and the bracket 12 for the axle of 
No. 13, are made of the same height as the upper sur- 
face of the radial arm carrying the change wheels, 


addition of a division plate. It is not quite completed; 
bat I do not consider it a part of the chuck, any more 
than the rose engine, thongh both may be combined to 
give variety to the figures. It is merely a combination 
of the eccentric with the epicycloidal chuck. 

I shonld have noticed the rest of the disjecta membra 
of the chuck in No. 4. The part 8 is rebated and kept 
in position by two capstan-headed screws, which are 
loosened to allow the radial arm 2 to be moved to the 
right for eccentricity. % is graduated for the purpose. 
20 is the axle of 13, passing throngh 12. The wheel 
13 is keyed on the flanged end, and the nut 21 retains it 
in place. 22, 23, 24, 25, are the change pinions keyed 
on the other end of the axle. 17 is a washer of the 
thickness of the wheel, which is placed above or below 
the pinion to correspond with the level of 8 when in 
gear or ont of gear with the main wheel, and 16 is a 
mill-headed nut for retaining the pinions in place. 

I have not had sufficient time to try the powers of 
the chuck. The few trials I have made have been satis- 
factory; but I shall, no doubt, find several alterations 
necessary as I proceed. I am not foolish enough to 
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The sizes of the wheels may easily be calculated, as 
the maip wheel of 120 teeth is din. diameter. In the 
number of teeth I was restricted by the number on the 
divisicn plate of my lathe. The numbers adopted are 
as follows: The fixed and driving wheels on the back 
of the chuck 96 each; on the front the planet wheel 7 
has 24, gearing with No. 8 of 40, attached to one of 20 
below, which moves No. 9 of 60 teeth, carrying one 
above of 80, which gears into No. 10 of 60 teeth, having 
one of 24 below, which turns No. 11 of 60 teeth, which 
has one of 20 en a level with the main wheel, and 
gearing with it. 

The advantage of the depth of the boss of the main 
wheel will now be perceived. The whole of the pins on 
which the change wheels revolve are of the same height 
as thatof No. 11. In plate No. 8 it will be seen that 
the whole of the wheels are on a lower level than the 
main wheel, except the last, which gears with it; but 
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compare the workmanship of an unpractised amatenr | 
like myself, working by gaslight for amusement, with 
that of an experienced mechanic, such as Mr. Plant; 
but I have studied the action of the epicycloidal chuck 
for years, and believe the principle I have adopted is 
simpler and fally as efficient as that of the single geo- 
metric chuck, which, however, I have never seen but 
on paper. Of one thing, at least, I feel assured, that 
the amateur who may wish to construct one for himself 
will have no difficulty in deciding to which to give the 
preference, 

I could send you some specimens on wood and 
metal, but they are rather heavy for the post, or rather 
for the pocket; but I may find an opportunity of for- 
warding some soon bya private hand. I need hardly 
add that nothing will afford me greater pleasure than 
explaining any portion of the work that may have been 
overlooked to any one who has the curiosity to ask for 


is cast with a boss on one or on both sides. On this 
boss the smaller wheels and washers are fitted, aud 
soldered in some cases, and in others fixed with a pin 
screwed into the larger wheel. 

The axles of the wheels, the bracket carrying the 
planet wheel, the screws, spring and catch, are all of 
steel, burnished and tempered blue. The rest of the 
chuck is of gun metal polished and lacquered. It is a 
handsome instrament when mounted on the lathe, and 
if it works as well as it looks I shall be quite satisfied. 


Sydney, N.S.W. JOHN Rax. 


COMPETITIVE EXAMINATIONS. 


[3913.]—I FEAR that some little misconception has 
arisen in“ Hedera’s"” mind with regard to my design 
in pointing out the paragraphs in Professor Barff's 
admirable littlework. My intention was not to criti- 
cise Professor Barff, for he is, evidently, a thorough 
master of his subject; and what is more important, a 
truth-seeking and unbiased writer. Nor did I pro 
entering into the merits of the terms ‘anhydride ” 
or “ acid,” as “|Hedera’s” reference tothe preface and 
p. 174 would lead one to infer. My only purpose was to 
show that although Williamson and others have de- 
monstrated that when sulphur is burned at high tem- 
peratures a compound (eall it what you will) containing 
one equivalent of sulphur united to three equivalents 
of oxygen, is formed, yet this fact is to be ignored by 
candidates under examination, and something else sub- 
stituted. Professor Barff, like a conscientious man, 
teaches the truth, for in the text he quotes Professor 
Williamson to prove that the above compound is 
formed. Like a conscientious adviser,in the fly-note 
he tells the reader that to meet the wishes of the 
examiners the intending candidate had better not say 
that, but something else. Is comment necessary? I 
believe not; but should“ Hedera feel disposed to 
make anyI will read it with great pleasure. The 
stricture which I threw out does not apply to chemical 
examinations only ; for while under examination, some 
time back, by the Civil Service Examiners, I ventured 
to correct an errorin adictation, in which a verb in 
the past and present tenses, both referring to the same 
time and action, was made use of in the same sentence; 
but the examiner politely told meto mind my business, 
telling me that I was expected to write exactly as he 
dictated, whether correctly or otherwise. 


S. BOTTONE. 


TELESCOPE WORK FOR MOONLIGHT NIGHTS. 


[3914.] —PERMIT me, if you please, as one who is 
greatly attached to the pursuit of observational 
astronomy, very sincerely to thank your valued cor- 
respondent, Mr. Birt, for his communication (letter 
3856), entitled“ Lunar Objects for Observation, April, 
1872 ;” and also to express a hope, in which I feel quite 
sure that I shall be joined by many other subscribers 
to the ENGLISH MECHANIC AND WORLD OF SCIENCE, 
that Mr. Birt will kindly continue to give a similar list 
for each successive month, so that henceforth we may 
anticipate that gentleman's working catalogue of lunar 
objects for examination and research, with much the 
same feelings of interest and pleasure as we have long 
been accustomed to regard the Astronomical Notes“ 
of our“ obliging guide F. R. A. S.“ RoGans. 


AIR-BLADDER IN FISHES. 


[3915.J)—“* LATRATOR” (let. 3810, p. 31), if an old 
dog, must have had his sensitive feelings very often 
hurt by persons either not quite up to the last new 
thing in science, or else tenaciously clinging to an old 
creed, I may in this case comfort him with the assur- 
ance that there are no signs of anybody’s “advocating” 
the Borellian theory. I put forward the view gener- 
ally held by writers on natural history and compara- 
tive physiology, and if I am not mistaken one 
still to be found in Muller. I wear my scientific creeds 
very loosely, and am quite willing to adopt the one 
chosen by “ Latrator,“ to whom I owe particular 
thanks for the correction. M. PARIS. 


The Speed of Bicycles.—Some idea of the speed 
at which bicycles may be made to travel can be gathered 
from the exploits of the proficient riders at the recent 
amateur champion meeting of athletes in London. 
The four-miles bicycle championship drew five entries, 
but F. V. Honeywell (Surbiton) had no difficulty in prov- 
ing himself the swiftest, his times for the miles being— 
first, 4m. 35s.; secend, 8m. 49s.; third, 18m. 9s.; 
fourth, 17m. 218. The pace was slow at first, but it 
warmed up in the last mile, and he came in very fast. 
Keen, the bicycle builder, and said to be the most ac- 
complished bicyclist out, started on a 52in.-wheel to do 
two miles under seven minutes, which he accomplished 
with 2} seconds to spare—the first mile being travelled 
in 8m. 29s., quite good enough to show the great pace 
which can be obtained on a large-wheeled bicycle. 


A BRUTE of a man, says the Farmer, has been 
rightly served by an Edinburgh magistrate for crnelly 
illusing a horse injudiciously intrusted to his 
He belaboured the poor dumb animal until it fell > 
its knees, and then beat it again more saye@®!nilar 
falling. It was only after half an hour's 
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83 1686 99 
the position of the pins is so arranged that any one of = peen uad 
the series may be made to gear with the main wheel 
by inserting a washor of the thickuess of the wheel, 
paza raising it to ho 2 required, M 
arrangement for placing the fignres on any pa 
of the plate is the * 21 as in my old chuck, with the 


I may state that the depth of the boss of the main | enough.” For this fiendish gratificatio®;ureernryr: eee, 
wheel is ten-sixteenths of an inch. The wheels and | trate, Bailie Cousin (all honour to him) gopgonuqbgom e e er 
washers are each three-sixteenths, which leaves one- —heaven save the word!—thirty BEERS } I OF C OSIE tee 50 8 i 
sixteenth for clearance. To insure centrality in the | option of a fine. We should like to # do bdubmiggdot bo býti 
wheels and washers on the same axle the larger wheel | same Kidney served in a similar mam islictieimilar saliciievi 
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information. exercise of this nature that the wretch c 
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REPLIES TO QUERIES, 


© .* In their anewers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


— 


_ HINTS TO CORRESPONDENTS. 

1, Write on one side of the paper only, and put draw- 
inge for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. Nocharge is made forinserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, ave not inserted. 5. No question asking for 
educational or acientific information is answered 
through the post. 6 Letters sent to correapandenta, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(7182.] ~Time.in England and New Zealand. 
The difference of time between two places is acoord- 
ing to the relative difference in longitade, measured in 
degrees. Greenwich longitude is 0° 0’ 0", and couse- 
quently a vessel sailing from the Thames, say to Wel- 
Uington. New Zealand, goes east (via Cape of Good 
Hope) 174°82". The earth revelving from west to cast, 
we New Zealanders see the sun sooner than you do in 
England by 11h. 80m., so that when you are at church 
ona Funday morning, we are going to bed the same 
evening. For public convenience a mean time is cal- 
culated, this is deduced from the mean meridian of 
longitude of the ialands, which is 17280 east; this 

ives New Zealand time Ih. 80m. in advance of Hng - 
time. Rar, Wellington, New Zealand. 


[9846.)—New Zealand. — For £ read 1b. The 
following is from statistics published annually by the 
General Government of New Zealand :—Export value 
ef wool during the year 1861, 7,855,920)b., value 
£523,728; 1665, 10, 180, 500 lb., value £1,141,761 ; 1889, 
27,765,696lb., value £1,871,280. 1661 and 1865 are 
valued at 18. 4d. per lb. 1809 is the value declared by 
shippers, statistics for 1870 not yet published. The 
wool of 1860 exported tothe United Kingdom was 
26,860, 1521lb.; New South Wales, 892, 40älb.; Victoria, 
1,028,080. I will send 1870 when published, which will 
answer another correapondent,as to quantity shipped to 
America.—Rata, Wellington, New Zealand. 


[10702.] ~Terrestrial Gravitation.—From the 
reply to my query en p. 18, I fancy Philo“ cannot 
have read my letter on p. 406, nor Mr. Proctor’s 
remark thereon in letter 8886, or, even at the risk of 
being somewhat tedious, he would have given the easy 
proof mentioned on g 18, that the joint attractive 
force of all the particles of a homogeneous sphere is 
the same as it would be if the attraction of all of them 
were exerted at the centre,” because it is exactly 
what is required to show that the attraction at the 
equator of an oblate spheroid is leas than at the poles. 
Ar pessan I am of apioa it is ‘greater, and that 
27 R + E3 — Es 
if 1 R, then f —-EKA R + E, and > —, 
R — E, these equations showing it to be ao. Perhaps, 
before working out his easy proof, it would be as well 
if “Philo” ascertained the results of a few experi- 
ments upon the behaviour of liquid matter.— T. A. 


(10739.]—Centre Drill Chuck.—This is no more 
than a piece of good round iron, jin., fitted to the 
ordinary round drill socket. A hole is bored up the 
back for clearance, considerably larger fhan the wire 
nsed for the drills within jin. from the point, which is 
Grilled the size of wire, a unt is tapped half way in 
with a thread, the other half a cone. The end of 
chuck is chased or screwed, and cone turned to fit the 
nut. The cone of chuck is then split from the point 
up, about Jin., in three places, into the central holes, 
which allow it to act like a spring forceps, and when 
the wire is put into its place and the nut tightened up, 
it holds it very firm. It will need case hardening, 
which can be done with prassiate of potash, or wet 
some finely-powdered charcoal with a solution of the 
same, and encase it therein in an envelope of old tin, 
and give it an hour or two's roas:ing at a dull red 
heat. Then slack it in water, when it is fit for use. 
Berve the nut the same.—Jack or ALL TRADES. 


[10776.)—@ilding on Glass (0.Q.).—If “Old 
Limelight” will use isinglasa instead of size he will 
be able to gild his glass bright. It is what japanners 
always use. A pinch between the thumb and finger 
to half a pint of clear soft water, boil for a minate or 
two, and strain through a piece of muslin.— R. O. 


[10816.] — Soouring Paisley Shawls.—The 
following is a most exeellent recipe for scouring Tartan 
shawls, and I should think might with perfect safety be 
used for Paisley plaids. Scrape IIb. of soap, and boil 
it down in sufficient water to make it a thin jelly. When 
cold, beat it with the hand, and add three tablespoonfuls 
of spirits of turpentine and one of spirits of hartshorn. 
Wash the shawi thoroughly in thie mixture, then rinse 
in cold water until all the soap is taken off. Next, 
rinse it in salt and water, in order to prevent the colours 
striking. Wring the water out (with a patent wringer, 
if your correspondent has one), fold between two sheets, 
taking care not to allow two folde of the article washed 
to lie together; mangle and iron with a cool iron.— 
CHAMPAGNE CHARLIE. 


[10822.)—Permanent Polish (0.Q@.)—French 
polish: Wood naphtha, 4oz.; gum shellac, loz.; ben- 
zine, łoz.; dragon's blood, 40x. Finish with wood 
naphtha.—SAAWFORTH, 


[10829.) ~Electrical (U.Q.)—This batch of ques- 
tions really involves a complete treatise. I. The copper 
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frames are only polished or rubbed with linseed oil.— 
Dare. 


1¹ 
thing T oan ren mend. if not done, isthe following: 
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deposited at the bottom of porous cells is due to local 
actions set up by particles of zinc and maintained by 
a of conduction. 4 They waste the aniphate 
and break the pots. 6. Square inches exposed to 
action” has different, meanings in different cases. 
4. The resistance of each pot depends on its porosity. 
5. Strength of current should mean quantity, and 
intensity of current is the same. 6. The back of the 
plate takes part in the action, though much less than 
the front. —S1GMma. 


110882.) Damp ‘Wallis. —Red brick is very porous, 
and rain comes easily through it, as I know from 
experience. The only cure ia a coating of Portland 
cement, I have been told. Our village school-rooms 
were 80 treated. might be first tried, but 
the best thing is the cement. —M. Pants. 


(10922..—Engine Query.—Your valve has too 
much laad.—JAcEK or ALL TRADES. 


(10928.}—Varnish for Oxford Frames. 
Tf required- dark, use brown hard varnish ; if light, use 
white hard varnish. If the grain is not very porons the 
varnish will fill it up; but if porous, use plaster of 
Paris mixed with water before varnishing. Paper down 
well after each coat; finish off with glaze. Many 


SaMVEL 
of Steam Power.—The only 


An-asb-pan damper ; your boilers ahould be protected 
with.some mon-sonfizcting material, your cylinder and 


steam. pi pe o. Contrast your chimney at the base, i 


and oxbanst these, if possible, and use your steam more 
expansively. Laat, but not least, drive off a regular 
strap dram, and not off the driving wheel. If von do 
not succeed then have more steam space in the abane 
7 a dome; your boiler ought to do it.—Jack o Am. 

RADES. 


(10941}—@ipostanesus Combustion.—As a 
supplement to what “our” correspondent ‘' Manus” ad- 
dunes an p. 38 I Sorüfl, if necessary, be similiar 
canes where conrhustion, almost immediate, has been 
produced by rags, Sonnig linseed oil, being care- 
lesaly thrown aside. years ago Sir W. 
O’Shenghnesay to the authorities at Cal- 
entta, that linsaed of] (caw more than boiled) was, more 
than avy other, Hable to spontaneous combustion, 
owing to the quantity of pulp contained in it. I think 
the subject deserves thorongh ventilation in this 
country.— J. G. 


10950. —Madeira.—The remark that Portuguese 
is the hardest of the Romanesque dialects was simply 
copied from the Athenaum's leading article of the pre- 
vions Saturday, on a society lately formed for translat- 
ing Portuguese and Brazilian literature. I know 
nothing of the language, but have heard that it con- 
tains more grammatical niceties and as many 
anoméflies of pronunciation as the French; which, I 
suppose, is as far from Jasin end anomale as any 
of those languages, anā would be tbe beardest to one 
knowing Latin only, ‘tough it is the easiest to us from 
its poverty, and also tte mee to English in idiom, 
and in number of idem, nE. L. G. 


10954. — Ciro of the en. —Is not 
“O. W. H.“ (p. 18). waang when he supposes excess of 
earbonic acid gas im the air to bo identical with 
“ oxygen starvation” ? Carbanic acid is held by geed 
authorities to be not a dilater like nitrogen, but a 
sedative poison. I may add that when , vegpiration is 
affected the cimulation of the bleod is so also.—M. 
PARIS. 


(10951.] — Circulation of the Need. —If a 

1 Fellow of the Royal College of * rocon- 
sider the case, be will, I doubt nut, gree wp the old and 
still prevalent opimion that the course of fhe circulation 
in the veins towards the heart is denen upon what 
gameter pure of the sir 

upon the blond out of Ske chest ‘fan init. First, be- 
cause 


engine, and 
exposed to excess of external s 
hose-pipe would basome fast when not distended with 
blood as they do; while tir. it is ident from the 
fact of the veivs becoming more fistended if the free 

assage of blood be impeded, as by a bandage round a 
imb, that the blood is driven onwards by foroe 
from behind, not drawn towards the heart, as is often 
supposed. It does not necessarily follow that the blood 
is sent throughout the whole circulation by the force of 
the heart alone, nor is it.—M. R. C. 8. 


(10968) .—How to Use a Book Without Hands. 
—Let our friend pick np a bit of indiarabber with his 
teeth, and apply it to the leaf he wishes to turn over. He 
will find it has sufficient adhesion to the paper to turn 
it over easily.— ASSOCIATE. 

(10974.] —Polishing Granite.— Baz-Fus ” need 
not be so sceptical. The information supplied by me 
was quite correct. Parcpa-Rosa” ards, in a 
more detailed manner, accurately described the process. 
If. Buz-Faz » wili advertise his address I oan send him 
pieces of granite, varying in colour und quality, which 
were polished in the manner described. If the piece 
he wishes to is of large sise he need not atiem 
the task. It is not to be expected that a person at 
firat trials can easily accomplish that w is hard 
work for those in the trade. If the piece is small he 
may have some hopes of success. “Learn to labour 
kad to wait !°"—InrosaL. 


are the nominal thickness of boards as bought; balt: 


| a point. Pass the cover over it and out to 


(10987.) The Organ.—The thicknesses of the bars | 
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inch beards never measure half an inch. If” J. Butii: 
worth” will lay out his soundboard as Gesoribed, then 
lay his bars on, he will soon find the spaces required. 
The tenor C channel should be tin. wide, and the upper 
G }jin.—J. D. 

nog. Ho- to Use a Book Without 
Hands.—My father, who was confined to his bed, and 
gradually lost the use of all his limbs from rheumatic 
gout, so that at =r he was naboar TATT TE 
av o way of gratifying taste for rea 
. to others. His book was placed. on a 
reading stand made to fit his bed, and he tarned over 
the leaves with comparative ease by a long porcopins 
quill, whieh he held in his mouth.—A. J. 
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require some fitting, but I believe it -will be found to 
pay. It consists of a chuck of cast iron, 
that being a frontor top view, and Fig. 2 showing the 
side; F B B are the boring tools, and M M M various 
views of the mortising tool, which is fixed in 
holder or chuck in a mortice E, to any 
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the boring boel te srt all eizos, by the set screw D, the 
guid tools bei with packing upon the 

eo that it will clear, the bit revolves 
isie tha chisel remains stationary. This chuck tobe 
balesd Sho Gace af lathe head or general joe 
er pate copay of mortising tool forces the chips 
isto thehole tbe router bit clears it.—Jacx OF 1 
TRADES. 


(11017. -Stuffing for Sofa.—Everything is used 
for this job—such as cocoanut fibre, hay, straw, rushes 
or sedge, horsehair, shavings of woed, 40. You can 
use any of them, or all, as they are more gen 
mixed. Having a fillet ran areund the inside for nail: 
ing the canvass and webbing to, and outside for the 
cover, first proceed to nailon the webbing across, the 
the lengths interlaced; having finished that, ib 
your canvas and nail it. This should be done wi 
proad-headed clouts, abont gin. or ŝin., and they sh 
be pat into some boiled oil and turned out for a day © 
two to dry before using, as that prevente aea | 
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down in its place with Memish 
with brass beai ng, ma =e bet 
rs, of gimp p pins. 

it down, either with leather buttons or tufts of worste, 
as the case may be, to match cover, fastening 70 
twine upon the underside.—-Jack OF ALL TRADES. , 

of the Moon- 
I made on p. , 
from 19h. 13 
which should leave 18h. 582 m., not 19h. oam 7 

this case even the large 
moment to the amateur observer. The 
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moon occupies more than 2m. in passing the meridian, 
and the error of declination thas induced would only 
change the fifth figure of the logarithm. Strictly, 
when the remi-àiurnal are has been tentatively found, 
the declination corresponding to the approximate 
times of rising and setting should then be employed to 
give a moro correct semi-diurnal are. But in ordinary 
cases on shore this refinement is unnecessary, because 
from intervening hills the moments of rising and 
setting are not peroeivable. In my oase the moon is 
sometimes a quarter of an hour behind the predicted 
time, her presence, however, throwing a glow over the 
eastern sky. With a eetly clear horizon the full 
orb of the moon be distinetly seen, when in 
reality the upper edge was barely becoming visible. 
This is caused by refraction. Consulting Rios“ table, 
which specifies the aseeusional difference for all lati- 
tudes from 1° to 64°, and deolinations from 1° to 80° 
inclusive, I find the ave to be added to 6 hours for 
lat. 87°, deo. 24°, to be Ih. 18m. for lat. 80°, deo. 25°, 
ih. 25m. The easiest way of interpolating quantities 
in tables of double or treble argument is that given 
by Loomis. Thus the difference for 87° and 88° is 3m., 


5 U (because lat. is 37 Š] = Sim. Again, the 
difference between M° and 27 is dm. 6 of im. 
= Zim. As all these quantities ara additive, we get 


lh. 18m. 
+ 2m. 
“+ 99m. 


1b. 28m. 


whieh agrees with the ealculated aro within less than 
half a minute. Rios table fills two quarto pages, 
and would occupy a full page of the MxCRANIC. If 
desirable I would send a copy. Perhaps such a uni- 
versal table right be useful to your numerous amateur 
astronomical subscribers.—THomMAS BUCHANAN, 


11054. I —Caloulating Contents of Cylin- 
drical Vesseis.—Your correspondent ‘ E. L, G.” has 
made a still greater mistake than A. J. Shaw, or there 
isa misprint. lft. Sin. is 1'666ft, not 1°75, nor yet 
172.—W. H. 

111054.] —Caleulatings Contents of Cylin- 
drical Vessels.—I think if E. L. G.” will kindly 
refer to qy. 11054 (No. 868, p. 648), he will see that 
A. J. Shaw’s formala is right, and far simpler than 
that which he gives. There is in that letter, I believe, 
a typographical error, and, as the human race are all 
prone to error (typos not excepted), it is there given 
araa of base = 1'723, &., &c.; whereas it should have 
been 1:757, &., that being the decimal equivalent in 
feet for lít. gin. Hence, as I take it, not an error on 
the part of A. J. Shaw. The onubical contents is also 
correct, as near as it is possible to get it. Now, in 
“E. L. G.'s” letter (p. 19, No. 365) there is also an 
error, whether clerical on his part, or misprint by 
„typo.“ I don't know. It is 1ft. Sin., instead of 1ft. 9in., 
although the result coincides with A. J. Shaw) = 
10:823 cubic feet. There is no simpler formula, that I 
am aware of, than Da x 7854 x H = cubic contents, 
where— 


D = dinmeter in feet or inchee, as the case may be. 
H = height in feet or inches, as the case may be. 


7854 = k, or the co-efficient ratio = 7 


anless yon use the slide- rule; then 7854 on C, put 
over 1:0 on D, gives the diameters of circles on D, and 
the corresponding areas on C. In this case it would 
read 1:75 on D = 24 on C. This, multiplied by 4'5, 
the height, would give 10°8 the cubic contents, and 
sufficiently near for the majority af purposes.—TubaL 


(11054.]— Calculating Contents of Cylindrical 
Vessels.—Thanks to A Barrister" for calling atten- 
tion yo my terrible blunder.” I should havo said 
“the solid content of a cylinder is equal to the square 
of the semi-dismcter x the height x 814159,” or, to 
put the formula in another way, the content in equal 
to one-fourth the square of ti:e diameter x the height 
x 814159." 1 distinctly remember my attention 
being several times distracted when writing my replies 
to queries for that week, which may account for my 
mistake. I hope this explanation will be accepted : 
apologising to the querist for having so nearly led him 
into a fatal error.— EXCELSIOR, 

(11061.]— Polishing Mahogany.— This is bright, 
and is composed of equal parts of shellac and pale 
resin; it is used for carved work in general, as it is not 
possible to polish ench, and ia used pretty generally 
now for cheap goods.—Jack OF ALL TRADES. 


(11075.])—French Polishing.—See reply 11061: 
you need a soft brush. I fiud the human hair far better 
than camel's- hair brushes. It needs no preparation.— 
Jack or ALL TRADES. 


11075. — French Polishing.—If the article is in 
the lathe nee French polish with a rubber, and finish 
off with apirit; but, if not so particular, use brown hard 
varnish, pu per down, then ose glaze with a brush; this 
is a so-called trade secret.—SamUEL SuirnER. 


{11080.]) Turkey Stone Cutting.—Use a piece 
of zinc or copper, or iron booping will do, and silver 
sand.—Jack or ALL TRADES. 


(11081.)—Organ Pallets.—If “E. F. C.“ will 
try the experiment himself und let us know the result, 
it would be satisfactory to a good many of us. Where 
would E. F. C.“ put bis pallets— into the channels, 
or ran A The last sentence in the query is unneces- 
saty.—J. D. 


' tain whether the oauseszwhich obtained to produce the 


(11089.]—The Organ.—The inside line on the 
acale is three-eighths from the other line, and, there- 
fore, two seven-eighths from the left or straight edge; 
of course seven pipes are less than the tbree-inch C. 
The sizes given are the inside diameters.—J. D. 


[11096.)—Varnishing Wall Paper.—If your 
paper has not been sized, and you varnish with turpen- 
tine varnish, into which you have puta little linseed 
oil, it will have the desired effect in places. But as the 
article has been more or less pasted and saturated in 
places with boiled paste it will be glazed in patches, 
which would be difficult to eradicate, but if your paper 
was put on with raw flour and rosin for paste, it would 


stand a better chance of succesa.—Jack or ALL 
TRADES, 


011109.. —Soldering Iron—If "G. E. E.“ gets 
some of the best German silver and melts it down with 
one-fonrth zino he will have a solder that will suit him. 
—JACK OF ALL TRADES. 


[11112.]—Artificial Leg.—There is no spring re- 
quired at the toe joint, as that is only for the con- 
venience of getting on the boot, as the patient can no 
more bear the thrust npon the flesh than upon the 
stamp ; it is mado to take its strain equally, the bucket 
being packed with some coarse worsted material, and 
the bottom with a horsehair cushion, and sometimes a 

diarubbes. 


spring, cork, or in H is held up by three 
straps to a that pasees around the waist, and a 
shoulder strap is used. I have used, or rather fitted up, 


the old timber toes in various ways; the legs of some 
teleseopic with a spiral spring; the shoes for some 
made of leather, and an indiarubber ball inside; and I 
have used cork for the same. In all cases the heel 
should either be of cork or rubber, and the thrust of 
dead head should be upon the knuckle, and not upon 
the pin-hole or tenon. Indiarubber is very good when 
warm, bat in cold weather becomes very hard. Where 
it is in contact with parts having any circulation of 
the blood it can always be depended upon for ite elas- 
ticity —Jack or ALL TRADES. 


(11117.] — Water Wheels. — I am obliged to 
„ Tubal-Kain“. Being accustomed to 5ft. and Tft. 
wheels, bat not knowing the rnle, I am obliged to copy 
from others. Finding the fourth bueket to come square 
with the centre staff, I am now in a fix to know how to 
find the number of buckets. Should feel obliged to 
“ Tubal-Kain" for an answer. — YOUNGSTER. 


111119. — Heat of Brick Kiln. — This is a 
thing that has been wanted some time. Leave two 
clearances right across from the entrance, abont 1ft. 
apart. and when the entrance is bricked up, make it so 
that you can take out a brick, and inspect it about 
half-way down; you will havea better idea from there 
than the top part.—Jack or ALL TRADES. 


(11120.)—A Question of Sight. — Something 
must surely have prevented your acate correspondent, 
„E. L. G.“ perceiving the ironical tenor of my remarks 
at p. 674. My meaning would. however, have been 
more obvious had the compositor italicised the words 
undorlined in the “copy.” V. B.“ aks Why shoald 
‘A. J. V. G.“ consider the sun as a luminous point?“ 
Why, indeed! The fact is I never had so considered. 
I dietinctly said“ if the sun be regarded as a luminous 
point,” Ke. But who, other than an idiot, would 80 
regard the sun? The virtue of the whole question is 
in the if;“ and so with Fiddler's“ question. If the 
ether which fills space, not only transmitted light from 
a luminous source by wave motion, bat also scattered 
light like our dust Jaden atmosphere; and if at a distance 
from the earth, of (say) 30 or 40 diameters, a reflect - 
ing screen could be p!nced, so as to represent the walls 
in Fiddler's“ room, then, and then only, would inhabi- 
tants of our earth bo in a position in auyvise relative 
to that of the supposed dwellers on Fiddler's“ orange. 
Because Fiddler” would not trouble himself to ascer- 


effect observed in his experiment also obtain in nature, 
he rushes his absurdities into print, coolly informing 
us that probably there is more therein than is apparent 
at rst sight.—A. J. V. G. 


11120. —A Question of Sight.—Steady: J. 
Barwick, steady! Sound has nota velocity of 11090ft. ( 
per second through atmospheric air. You surely made 
a slip there (p. 20), and meant 1109ft. Yet why say 
sound has one-eighteenth the velocity of light: the one 
hundred and eightieth ig nearer the mark.—Touca- 
STONE. 


(11120.)—A Question of Sight.—Mr. Barwick 
darkens this very simple matter as much as the 
querist and “A. J. V. G.“ themselves. We know 
nothing about the comparative nearness of atoms, of 
ether, or of air, ar any other mattor. 
sound in air is only a tenth of what he states, and is 
jnst the same (at the same temperature) if the atoma 
be twice as near or twice as distant. Fiddler” need 
not cut off from himself” either direct or reflected 
candlelight— their reaching him nowise affects the 
experiment, but their reaching the orange. His own 
face, even if a negro, will send it more than the moon 
does the earth. Direct rays from the largest sans do 
not injure “our sight power” if we are distant enough, 
as in looking at the Pleindes or the Milky Way; but 
reflected ones will very speedily, if he puts his eye at 
the solar focus of, say, x tablespoon. Light cannot be 
said to be deemed” vibration: it is as well known to be 
so as it is known that Ireland is smaller than England. 
Lignt does not cease instantly that combustion stops.“ 
If we are as far off as from many stars, we may not 
begin to see the light till the combastion has already 
ceased 1,000 years. An earth's shadow “cast by the 
moon on the sun” is sheer uonsense. The distance of 
what he calls the focus of the shadow" of the earth, 


tion by a 


Tho velocity of | 


namely, the extreme extent of her shadow, is readily 
reckoned, being that at which the earth and sun subtend 
the same angle; this angle being least when we are 
farthest from the san, on July 1, our shadow is then 
longest, and shortest on January 1, when we are nearest 
him. 
and therefore can approach no other body. 
a satellite 1,000,000 miles distant, or as far as Jupiter's 
fourth is from him, it would be too distant ever to be 
eclipsed.—E. L. G. 


It extends but four times the moon’s distance, 
If we hud 


111126. — Turning Perpendicular Shaft. 


* One in a Fix" wants to turn a shaft vertically with- 
out bande or wheels. Itis very unusual to do so; of 
course it could be driven by a crank and connecting 


rod, by ao doing it would be of no advantage, on the 
contrary, a vertical shaft is required to revolve to do 
certain work. The best plan is by a pair of spur wheels, 
or the next best plan byastrap; by these means the 
speed can be regulated as required, but if driven by a 
crank anew crank is required if the speed be altered. 


send sketch of two plans mostly in use : A is a conneo- 


pair of spur wheels, they can be fixed to be 
thrown out of gear without stopping the engine. Horn- 
beam and cast iron are the best materiale—they make 
the least noise. B is the ordinary wheel, and palley 
driven by a leather strap, the pulley on the vertical 
shaft must be on a line with the centre of the driving 
wheel, or the band will run off. This last plan oan be 
seon in operation on any large building works in nse 
for driving the mortar-mills, or for pumps at any 
pumping-station.—-SamvusL SMITHER, 


(11129.}—Greek ‘ Upsilon.”—It ought to have 
been said that this is a.misspelling of the letter’s name, 
tolerable only in French—due, I believe, to French 
astronomers, and which ours (begging Mr. Proctor’s 
pardon) ought not to copy, knowing as they must that 
its established rendering in our letters for 2,000 years, 
and the only one intelligible on any principles of traas- 
literation is Hypsilon. As all words beginning with it 
were aspirated, so the tendency to mix anh with the 
sound when emphatic may be noted now, as in French 
priests saying mass. The Harrow Fellow ” had better 
have let this query alone. The English u gives the 
only sound of the Greek upsilon,’—(the Harrow upsilon, 
that is). Now first, what is the English u”? Rale, 
mule, pull, oull, curl! Here are at least four sounds, 
if you pass over mere difference of quantity, rule and 
pull as nothing. Next, how can there be an only 
sound of a letter thut is notoriously in ancient Greek 
always a vowel, aud in modern mostly a consonant ? 
But the best of the joke is among all the tive or six 
* English u sonnda, it happens to be certain we have 
neither the ancient vowel T nor the modern con- 
sonant! (See Argent Sable’s” reply.) Then, oar 
Harrow Fellows way of writing in English the 
Greek for I strike,” oak, and circle, could not be re- 
conciled with any possible way of distinguishing other 
worda., His "tupito," “drags” and kuklos could 
only represent covrrw (were there such a word), deus 

und xozÀzs the termination os representing none but 
we, while us is the sole rendering of es, and ùs of ovs.) 
Tue historical and sole right way of patting these 
words inonr letters, even at Harrow, is typto, drys, and 
cychus; and innovations like A Harrow Fellows” 
can ouly lead to the most barbarous oonfusion, and 
puzzles like the MSS. of the dark ages. — E. L. G. 


(11133. —Curing Bacon.—Have a cistern built 
of bricks and Kuman cement, about 2ft. deep, sud line 
with Roman cement. Have a grating made of woud 
edgeways, and avoat Gin. deep, put in the bottom for 
tho flitches to rest upon. After they have laid for a 
day or so, take for every peck or 71b. of salt 402. of 
saltpetre, a lb. brown sugar, and 4lb. basalt; (powder 
and well mix, and having run a large knife under the 
blade-bones and knuckles of cushions and gummona, 
and well crammed with the compost, put about a couple 
of inches of water in the bottom of tank. Well rub 
the flitches with this compost, and lay them one upon 
the top of the other, with a good sprinkle between, 
After they have been there for four days, turu them 
about; let them be for foar days, turn again, and 
sprinkle some more; turn over three or four times, 
then pat them into the brine, and in three weeks they 
will be reudy for smoking. For which, take out, drain 
and dress dry with pollard, and hang up in puuke; 
left for a week.—Jack oF ALL TRADES, 


(11141.]—Phrenology.—Procure Dr. Gall’s works 
or Fowler and Weis’ works. „I have read phrenological 
works for years past. Althuugh 1 do not indorse all that 
is written, I have obtained a deal of useful informa- 
tion from such sourves.— SAMUEL SMITHERS. 


(11148. How to Disinfect a House —“A 
Barrister ” may think it absurd to talk of filing a 
houso (as I have done a small outhonse) with chlorine, 
aud it would be absurd to use the quantities necessary 
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for such filling if any one had ascertained, by “ practical 
knowledge of the subject,” what proportion of chlorine 
and air may be depended on as infallibly disinfecting. 
I should not myself, however bad the case, employ in a 
house (as I did in the outhouse) the full quantities I 
named, or perhaps a quarter; bat this would be pure 
matter of guess and risk. A practical knowledge that 
some known fraction is as safe as displacing the whole 
air by chlorine may, and I hope does, exist; but 
plainly, if A Barrister” had this knowledge any 
more than I have, he would bave stated that fraction. 
The question being absolutely how to disinfect ” a 
place, however bad, I confined myself to saying how 
this may be done infallibly, leaving to the querist's 
judgment how far he would go. There is neither diffi- 
culty nor danger in Arran oe to ca a whole carboy 
of acid into a by pulling a cord outside the house. 
If the old sulphurous acid plan, used before the dis- 
covery of chlorine, be really com ble to it (Davy, 
and sul since him, say not), there Inust bea minimum 

roportion of sulphur to air required, for the pound 
fn each room (large or small) is, to quote A Bar- 
rister,” a nice joke.” I have not the slightest faith 
in it, and the sulphur dioxide being a vapour, not a gas, 
and uniting with steam to deposit itself, corrodes paper 
and vegetable cloth, and hangs about woollen things 
with its vile odour, as every one knows; whereas 
chlorine flies off without leaving a trace, and when dry 
(as I directed) neither bleaches nor oorrodes dry things. 
But beware of thinking you can get it thus good and 
harmless from muriatic acid instead of salt and sul- 
phuric, and do not confuse it with the vile vapours 
given off by chloride of lime; they are very different. 
Mr. Davis's reply (p. 21) is very estive, and from what 
we hear of the virtues of car acid I should cer- 
tainly try that plan on a house of any size, rather than 
trust toa very partial filling with chlorine. Bat as for 
elothes or bedding, I woald ly put them in a closet 
or ease in the open air, with all bat its top made air- 
tight, and an arrangement for salphario acid 
on mixed salt and manganese within it,in the quantities 
adequate to displace all the air by dry chlorine, as de- 
scribed in my former reply (p. 675). This is both 
cheaper and more fully verified as effectual, I believe, 
than any baking orimbuing with vapours; and how- 
ever offensive the clothes, the chlorine will leave them 
more scentless than if new from the loom.—E. L. G. 


[(11148.] —How to Disinfect a House.—Chlorine 
and sulphurous acid are both 1 1 and effectual dis- 
infectants, and as much as will fill the place with a 
decided smell of the disinfectant, if continued an hour 
or s0, should be sufficient to destroy all organic im- 
purity; there is no occasion for any such quantity as 
E. L. G.” speaks of. He proposes for a house enough 
for a good-sized town. Iodine, though dearer than the 
others, is one not so dear as to make its cost prohibi- 
tory; it is lese disagreeable than chlorine, and less 
injurious to clothes and some furniture than sulphur- 
ous acid. It has not been very much used, but some 
of your readers have no doubt tried it with good effect 
for preventing annoying smell, and bably for de- 
stroying infection—I say Probably, or that is often 
difficult either to prove or disprove, as many exposed to 
infection are not affected, and many who are affected 
ag cra tae otherwise than by the way assumed. 


(11149.] Examination Question.—I fail te see 
why an examiner should not set such a question, as it 
is only by such physico-chemical questions that he can 
assure himself that the student has acquired a know- 
ledge of the Jaws of gaseous combination, and the laws 


which control the rational formule of volatile com- 
First EXPERIMEXT. 
al gas = 100 vol. 
After the addition of oxy, = 400 ,, 
After explosion (164 x 4 = 65) = 465 ,, 
After absorption of = 295 „ 
After absorption of OHs = 25 „ 


This residual gas can consist only of unburnt oxygen. 
The total amount of oxygen barnt is equal to 805 
volumes (found by adding half the aqueous vapour to 
the carbonic anhydride), which ia 5 volumes more than 
what was added to the original gas. This 5, plus the 
residual 25, equals 80 volumes, which must have been 
combined in the original gas. The volume of hydrogen 
equals the volume of aqueous vapour (270). The 
volame of carbon vapour equals half the volume of 
carbonic anhydride (85). 


Percentage composition :— 
885 : 100 : : 80: 778 
„ è „ : 270: 7002 
n : „ 2: 88: 222 


100-00 


SECOND EXPERIMENT. 
Original gas 
After the addition of oxygen 
After explosion (17:5 x 4 = 70) 
After absorption of OO 
After absorption of OH, 10 „ 


This residue consists of oxygen. The total oxygen 
consumed equals 820 volumes, found according to the 
above method, being 20 volames more than what was 
added to the original gas. This 20 volumes, and the 
residaal 10 volames, equals 80 volumes, which must 
‘ave constituted the original gas. Hydrogen equals 
volumes; carbon equals 90 volumes. 


Os 80 

H = 280 

C= 90 

400 

Percentage composition :— 

400 : 100: 80: 7°50 
he ce w : 280 : 70°0 
„ > „ :: 90: 2250 
100-00 


—R. TERVET. . 


111168. — Area of Segment of Circular Ring. 
—“ Bernardin,” on p. 22, has fallen into a greater mis- 
take than “ Thankful” by his rather indefinite data for 
the question. What meaning can be attached to 
apothegm, or, accuracy to 8867 He certainly must 
mean 1 3. „ the cosine of As the 
breadth muat undoubtedly be understood as the differ- 
ence of radii of the two sestore (not the difference of 
the two cosines) with radii 70 and 50 respectively, as 
“ Bernardin” intimates. The solution must be thus: 


705 = 5? „ 81416 = 1956-64, 


as“ V. B.” rightly performs and J. K. P.” corro- 
borates.—W. HUGHES. 


(11166. Area of Segment of Oircular Ring. 
—If “Thankful’’ had either once used the word 
sector instead of “ segment,” or indicated, by some ap- 
proximation of the diagram (p. 650) to a sector, that he 
meant this, and supposed “segment an equivalent 
word, I should have answered it like V. B,” as the 
dimensions given were enough to define it if a sector, 
and show it tobe a sixth of the ring. Bat as it was 
neither so called, nor drawn as if with an intention to 
make A C perpendicular to the curves, I supposed the 

ve word “segment,” something cut off, was 
rightly used, and not as the more limited active on “a 
sector,” that which ents ont an ascertained portion of 
the whole ring. If you want a sixth or any other stated 
fraction of acircle or ariog, it will be rather beyond 
„ Thankful’s ” mathematics to get this in the form of 
a segment; bat a sector at once cuts it for him. Hence 
the active form of name.—E. L. G. 


(11168.}—Wood Rods.— The quickest mode of 
making them is with a hollow mandril of sufficient 
strength. A person can thus manufacture rods from 
tin. in diameter, up to handrailing or cornice poles ; of 
course you must have suitable chucks. If Joiner 
looks over the advertisements of the MrEcuanic be will 
find advertised what is required. Those who have had 
practice at the lathe could manufacture one for a tem- 
porary purpose. If “Joiner” is not suited in a few 
weeks I will send sketch of a cutter chuck for mana- 
factaring such articles.—SamMUEL SMITHER. 


f11173.1—Drilling Machine.—I send sketch of a 
machine that may meet the wants of F. T. S. S. D.” 
I bave used a machine for drilling one hole at a time, 
but a double rod is as easy to work as one, in fact, a 
dozen could be worked at once at the same speed and 


bore the same depth. Of course the inquirer under- 
stands the ordinary machine for drilling, therefore I 
need not enter into fall details. A is a drilling-machine 
with two rods driven from the lathe; it can easily be 
adapted for steam power; one rod drives the other rod 
by means of a pair of lin. cog-wheels, same size, and 
of course the same speed.—SamMvEL SMITHER. 


[11186.)—Length of Sidereal Day.— The ap- 
parent discrepancy between my statement of the length 
of the sidereal and mean solar day, quoted from Her- 
schel, and that quoted by J. M.” from the Nautical 
Almanac is apparent only. As the year contains 866} 
sidereal days, but only 365} solar days, one being ap- 
parently lost by the earth's revolution round the sun, 
the mean solar day must be nearly 1-365th longer than 
the sidereal day, and the hours, minutes, and seconds 
longer in the same proportion ; the sidereal day, which 
is 8m. 55°9ls. shorter, reckoned in solar time is 
8m. 56558. shorter; reckoned im sidereal time, the real 
difference being the same—the pendalam of a side- 
real clock having a rather shorter pendulum, about a 
fifth of an inch sborter, if I recollect right, and if 
wrong, no doubt Sigma will set me right in his 
usual polite manner.—Pa#ILO. 


[11186.] —Length of Sidereal Day.—There must 
be a difference between the interval of two returns of a 
star (sup to have no proper motion) to the meri 
dian, and the return of the equinoctial point; which 
latter, I believe, is what astronomers always under- 
stand by a sidereal day. Moreover, as the precession is 
not uniform from day to day, the latter cannot be so 
constant a period as the former.—E. L. G. 


111188. —Arithmetio— Will J. Lewis try and 
reduce £19 19s. 113d. to decimals, and then multiply. 
First to the decimal of pounds, the results of which will 
be a little short of E400. Secondly, to shillings and 
decimals of a shilling, and then multiply; the 
result will be nearly £8,000. Thirdly, to pence with 
decimals, the result will be nearly 296,000. d, 
last of all, reduce the sum to farthings and then 
multiply; be will find the result to be nearly 
£384, Tf the above four results do not open 
his eyes let him try to multiply 191b. of sugar and 7oz. 
of pepper by 191b. of soap and 7oz. of snuff. By means 
of which operation perhape the requisite number of 
grains of common sense will be found. But, joking 
apart,.a little ex ent of the above kind is very good 
for practically showing that concrete numbers cannot 
be multiplied together.—MoxxrTa. 

(11188.} —Arithmetic.—Meesrs. Harris, Lewis, & 
Denoarlgbe can evidently enjoy a joke, else how is it 
possible to account for the Grose absurdities perpetrated 
by the trio in their worse than useless replies (?) to the 
above query? From the several replies to this query 
the inference is inevitable that pounds multiplied by 
pounds give a produot in square pounds in the same 
manner that length multiplied by breadth would pro- 
duce a denomination to be referred to the table of land 
measure. Perhaps it may be the characteristic of our 
Transatlantic brethren to answer a question by askin 
another question. Will Mr. Lewis kindly e ee 
to deflue a square pound? When this is done in a 
satisfactory manner the point will be conceded in his 
favour. Until then the replies (?) are worse than nse- 
less, and are equally unworthy of the nineteenth century 
and of the ENGLISH Mrecaanic.—Jas. Hastie. 


[11188.] —Arithmetic.—The object of a “ Yankee 
answer was to induce J. Lewis te consider whether 
his question had any meaning, and if so, what he 
meant, and whether he coald not say it. Multiplying 
a concrete quantity by another concrete quantity (or 
the same) has no meaning. He might as well talk of 
subtracting 10 yards from 15 poundse—what is the 


remainder ? Bat £19 19s. 118d. is £19 — and though 


you cannot speak of multiplying this sum by itself 
(which is nonsense), if you take away one of the two £ 
symbols, then you can multiply that sam by the 


abstract number 19 950 or this abstract number by 


itself, and in two lines, by my method of squaring, 
lately discussed, and used in reply 11064 (p. 19). It is 


0 - 800 and therefore its square is = 400 — 


a (1) 20 (0) Iit be the money £19 191.1144. 


that is to be multiplied (not, observe, by £19 80 bat 


950 
960 
from £400 twice 5005 that is 40 farthings (not J. King 


9550 of a farthing. So that the 
answer is £899 19s. 2 88104 O'Gorman's rules are 
nonsense.—E. L. G. 

111192.) — Chemical. — Oxygen“ can try this plan 
for separating his nitrate and carbonate of potassium, 
which I think he will find to anawer :—Evaporate down 
cautiously, and allow to crystallise, when crystals of 
nitrate containing a little carbonate will be obtained. 
To separate these repeat the above two or three times, 
when crystals of nitrate practically pure will be obtained. 
The carbonate can be best purified by evaporating the 
remaining liquors (from each crystallisation) down to 
dryness and igniting with charcoal, then redissolve in 
water, evaporate down, and crystallise, when carbonate 
of potassium will be obtained.—J. B. 

111198. Pumps of Portable Engine.—f can- 
not understand the explanation of Mendex,“ p. 28, 
No. 865, nor can I conceive how the p of a third 
valve in a pump would convert it into a self-acting 
machine, able to empty a pond, although a siphon 
would do so. The cause of the engine feed pump not 
drawing is because the water in the barrel of pump 
gets so hot as to form vapour, which vitiates the vacaum. 
The remedy may be applied either by placing a valve 
as close as convenient to the boiler, so that the water 
in feed pipe may zesp cool, or by raising part of the 
suction pipe higher than the pump, so that, on start- 
ing, some of the cold water will flow of its own accord 
into the barrel of pump, which would cool it.—A., 
Liverpool. 


111217.) —Platinio Chloride.—I think Mr. Somer- 
ville will find this plan answer. Add to the solution 
chloride of ammonia and a little alcohol, let it stand a 
sufficient length of time for a precipitate to form, then 
filter, and wash the precipitate—which will, of course, 
be the ammoniac obloride of platinnm—with chloride of 
ammoninin and alcohol; then ignite it, and if the 
chloride of platinnm be desired treat the spongy 
platinum obtained in the asaal way.—J. B. 


(11225.]—Jupiter’s Satellites.—I have to thank 
“ F. R. A. B.“ for bis prompt reply te my query, and 
at same time to say my lat. is 50° 40’ 88" long. W. 
= 8° 14’ 10", for which I reckou 12min. 57sec. for the 
calmination of a star after Greenwich (allowing also 
for acceleration). Am I correct in supposing that such 
a small interval would have no effect as to the instant, 
whether viewed at my station or Greenwich, or at any 
rate only the fraction of a second ? —VEOI. 

(11229.]—Ammoniac Chloride.—Before te 
“J. N.“ how to make the substance mentioned above 


by 19 without the £), you have but to subtract 


Harris's 20) and add 


d 
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may as well tell him that he cannot make it cheaper 
than he can bay it. He can make it readily in the fol- 
lowing manner: Take pure hydrochloric acid, if alightly 
diluted it will be better, and neutraliso with ammoniam 
hydrate (common ammonia); he can tell when it is 
neutral by its neither turning red litmus paper blue, 
or blue red. Having neutralised it, evaporate down 
cantionsly, and allow it to crystallise, when crystals of 
ammonio chloride will be obtained.—J. B. 


(11944.}—Silicate of Soda.—Silicate of soda, or 
soluble glass, is nenally made on the small scale by 
fusing together in a crucible 15 parta of sand with 8 
parts of carbonate of soda and 1 of charcoal. The 
mass thus formed is scarcely soluble at all in cold water, 


bat dissolves when boiled with water, yielding a strongly | ma 


alkaline liquid. With regard to the manufacture on a 
large scale, I must refer S.“ to some of the back 
volumes, where several excellent descriptions have been 
given, with engravings of the furnaces used in the pro- 
cess. I am sorry that I do not know which number it 
was in, but perhaps some of our correspondents may 
remember.—J. B. ; 


(11965.)—Drawing a Boundary lLine—0Or 
rather correcting a boundary line inoorrectly laid 
down. The piece marked I projecta beyond A B, the 
following pieces, viz. :—2-20 x 20 + 2°48 x 24 + 
1°98 x 80; or, altogether, 1°6202 chains. The other 
piece marked G projects beyond A B, the following 

oces, viz :—2°40 x 80 + 2:60 x 60; or, altogether, 

28 chains, and the difference between these two is 
6508 chains. Therefore G projects 6508 chains more 
than I, and the beundary will have to be drawa to- 
wards I to make G project less, and I project more, 
which it will do both at the same time; or, in other 
worda, half of 6508 equare chain has to be taken off G 
and added to I. 25 A B ia, ate 11°66 chains 
lönd: aná : square o s_. g 

es hienoa 11:66 chains long 8 
tance A B bas to bo shifted. This, worked out, gives 


K. P. 
] — Drawing a Boundary Line. — 


(1) Find the area of the triangles A g h, ce d, il B. 
which are cut off from the field I by the trial-line A B. 


(220 x 20) + (348 x 24) + (198 x 80) 
4 
(2) Find the area of h m o, d k i, cut from G. 


260 x 60 
QAO x 80) + (260 x 60 L 11400 square links. 


2 


= 8146 square links. 


the stopper, then give it a smart blew on the bottom 
with the hand, turning the bettle upside down, of 
course. —EUREKA. 


111276.) Extracting Glass Stopper.—With a 
feather rub a drop or two of salad oil round the stopper 
closo to the mouth of the bottle, which must then be 
placed before the fire at a distance of eighteen inches ; 
the heat will cause the oil ta insinuate itself between 
the stopper and the neck. When the bottle has grown 
warm, gently strike it on one side and then on the 
other with any light wooden instrument. If it will not 
yet move, place it again before the fire, adding another 
drop of oil. After a while, strike again as before, 
and by per ing in this process, however tightly it 
be fastened in, you will at length succeed in 
getting it out.—F. T. 8. 8. D. 


(11276.)}—Extracting Glass Stopper.—Pat the 
bottle into boiling water, the expansion of the air will 
drive out the stopper.—W. L. GILES. 


[11976.]—Extracting Glass Stopper.—If there 
is no stump left by which to take hold of with pinchers, 
a hole must be drilled in the stepper, into which to 
cement or to screw a strong wire; then warm the 
bottle ually in very warm water to expel air; when 
warm, hold it upright, and keep some water round the 
stopper until it is cold. Whilst the bottle is cooling, 
the water is drawn in and loosens the stopper. Twice 
or three times repeated has always been saccessfal in 
laboratories.— BaRBABOS. 


(11977.)}—Soap Boiling.—The following is a rough 
outline of the manufacture of soap :—A vat is charged 
with barilla, kelp, or potash, or a mixture of all three; a 
small quantity of quick lime is added, and afterwards 
water sufficient to slack the lime. Near the plughole 
of the vat some straw is generally placed to prevent 
any solid 8 from passing through when the ley 
is drawn off. Water is then added to fill up the vat; 
after standing several hours, the solution is drawn off 
into a lower reservoir. Water is again added to the 
material in the vat; the first ley is removed from the 
reservoir into one nearer the boiler; and then the second 
icy is drawn off. This is done on purpose to have two 
leys of different strengths always at hand when boiling. 
The number of waters added to the materials in the vat 
depends chiefiy upon their quality and the experience 
of the operator; a good workman can generally tell by 
the taste whether tho water has dissolved the whole of 
the alkali. The ley being ready to ladle out of the 
reservoir, which is noar the boiler, the tallow or oil, 
having been weighed, is putin. When it is sufficiently 
melted, the workman begins adding the ley and stirring 


(8) Divide the difference of these two results by the the mixture. Thealkali and the oil soon begin to unite 


total length of the trial line A B, and the quotient will 
be the answer required. 


11400 — 8146 8254 9 M 
220 + 240 + 248 + 260 + 198 1166 ~ 1166 


Dividing the fraction by 2, we get 2 805 links as the 


distance which the trial-line A B must be moved to- 
wards I, in order that the area of the three triangles 
ont off from I may equal the area of the two triangles 
cut off from G. Assuming the surveyor to be in the 
field I, the “heights” g elare termed “ offsets,” and 
a k" ingots.” —EXPERIOR. ' 


(11266.] —Lifting Water.—I think if“ Ignoramus” 
were to got a small centrifugal pomp it woald answer 
pr nal si best, as it discharges a continuous and 

y stream, and is little affected by sand, mad, or 
grit. There was a small centrifugal pump exhibited at 
the Bath and West of England Show at Southampton, 
1969, worked by a one-horse engine, that delivered a 
stream of water at the rate of 20 gallons a minute.—A 
Country TINKER. 


(11271.]—Naval Architecture — Misapplied 
Wit.—On p. 47, there is a tissue of rubbish signed, 
Z. Tremayne, Cantab,“ which led me to refer to the 
question on p. 677, which I find is a similar tissue of 
rabbith, addressed by W. M. Hirpen, to 8. Tre- 
mayne” or Jack of all Trades.” Perhaps these 
people, who have not sense enough to understand the 
use and purposs of the question department of the 
ENGLISH MECHANIC (and whose mental ealibre is 
aboat equal to that of the young ruffians who break 
windows and wrench off door knockers in seareb of 
amusement befitting gentlemen), will have the good- 
ness to address their fature witticisms to Fun, or, as that 
periodical might indorse the communication “ De- 
clined without thanks,” some of the more destitute 
of the dismal prints which call themselves comic 
might be induced to welcome Mr. W. M. Hi and 
gratify his laudable desire to see himself in print.— 
81GMa.— [See Answer to 4 Barrister.” —Ep.] 


(11274.}—Cement for Stourbridge Clay Fire 
Backs.—Fire clay, 42:5 ; loam sand, 42°65; glass, 10:0; 
chleride of sodium, 5:0. Another: Fire clay, unburnt, 
85 : burnt, 83:4. Mix well with ammoniacal liquor.— 


(11276.]—Extracting Glass Stopper. Warm 
the bottle and put a drop or two of turpentine round 


and form a milky fluid. As more ley is added the mix- 
ture thickens. This is continued for thirty hours, and 
sometimes more, till small portions of the soap, taken 
ont from time to time, assume a proper consistency. 
The workman then adds a quantity of common salt, 
which has the effect of separating the watery part from 
the soap; whieh contains a proportion of neutral salts, 
that existed in the crude alkali, especially when mere 
than enough bas bean added. The fire is now with- 
drawn, and the mass left tocool. The watery part is 
found at the bottom, and is removed by means of a 
pump fixed to the side of the boiler. When this is re- 
moved, the fire ie rekindled, and if the mass does not 
melt freely, a little water is added. As soon as the 
whole becomes liquid, and is made uniform by stirring 
with wooden poles, the fire is again withdrawn, and the 
mass allowed to assume a proper consistency for lading. 
It is laded iuto square moulds; these are composed of 
a number of strate lying one upon another, so that 
when the soap has become solid each layer of frame- 
work can be removed, beginning at the top, and the 
soap is cat into bars or cakes, with a fine brass wire at 
every interval. Yellow hard soap is formed of soda and 
tallow, but it also contains resin, and sometimes palm 
oil. In 5 yellow soap, the resin and oil, or 
tallow are put in the boiler first. The ley is prepared 
in a similar manner to that for the white seap. Soft 
soap differs in its composition from hard in containing 
no alkali but potash. Soft soap made with colourless 
fat is a white unctuonus substance, about the consistency 
of lard. If the fat is coloured the soap partakes of the 
same colour. On the Continent it is generally coloured 
with metallic oxides. Those made with yellow oil are 
sometimes coloured with indigo, whieh gives them a 
green culour. The oils generally uscd are the cheaper 
oils—such as rape, linseed, hemp, &o. In Holland it is 
made with whale oil. This oil ia forbidden to be used 
in some parts of the Continent, owing to its offensive 
smell. In this country all soft soap is made with whale- 
oil, which gives a transparent mass of a yellow colour. 
In commerce, it is seldom quite transparent, for the 
yellow part is generally interspersed with white spots, 
giving the whole a strong resemblance to the inside of 
a dried fig.—WiLLusu H. HEY. 

[11277.]J— Soap Boiling.—Soap is composed of 
fatty substances, soda, and potash. The proportions 
vary entirely with the kind of soap required, and even 
for similar kinds of soap the proportions of in- 
gredients are varied by different manufacturers. 
Ordinary white soap requires 10 to 14 cwt. of tallow 
or olive oil per ton, and from 10 to 14 parts of soda, 
and 15 to 20 of potash to every 100 parts of fat. In 
manipulation, again, different manufacturers vary most 
considerably, so much so indeed that it would be almost 
useless to state any particulars. The moulds nro of 
wood or cast-iron, those of the latter material being 
used for yellow soap.—EXCELSIOR. 

11278. Steam. —My own formula is V = 8 x 
VP — p 78. It does not agree with tkat given by 
other autborities, It is, however, deduced by expe- 
2 Where— 


Ms = 3 velocity ape per 55 
= the pressure of supply ands ware inch, 
atmosphere included. i oe 
p =the back pressure in pounds per square inch, 
atmosphere included. 


Care being taken to allow for the friction of passage 
through long pipes, their diameter being increased 
to maintain the pressure, Arguing from theory, it is 
impossible to have a steam pipe too large; but with 
size is also increased the disadvantage of condensation, 
both by convection and radiation ; therefore, there is a 
practical limit, and a near approximation to a definite 
size for general use.—TuBat Kam. 


[11280.)—Light for the Middle of a Room — 
The treatment must depend on at least three dimen- 
sions that the querist has omitted to give. 1. How hirh 
are the tops (highest glass) of the side windows above 
the objects you want to illuminate in the middle of 
room? 2. How distant, and (8) how high (above the 
same level) are the nearest buildings outside the win- 
dows? State these for both sides if there is any dif- 
ference between them. Almost the last words of Sir 
David Brewster were some valuable hints on this sub- 
ject in the Builder; but everything turns on the posi- 
tion and height of neighbouring walls, if any. The - 
treatment of such a room in a street or in open country 


[11280.]—Light for the Middle of a Room.— 
I have found a few sheets of tin fastened to a board 
very effective in throwing light upon dark passages, 
staircases, cellars, &c., and I should think One in 
the Dark” t make an arrangement to effect his 
purpose. A t might be taken from the stations 
(under ground) of the Metropolitan Railway.—F. F. C. 


[11281.]— Value of One Second on the Sun's 
Diso.— This question will vary in its result acoording 
to the values assigned to sun's parallax and to the 
earth’s semi-diameter. Taking the parallax, as given 
by the Nautical Almanac, 8°6776, which is the value 
assigned by Encke, and the earth's diamoter 7912'5, 
which is Bessel's determinative, we get 65770 — 
462 miles, for the sun's parallax is nothing more than 
the angle subtended by the earth’s semi-diameter at 
the sun’s mean distance.—WILLIII HUGHES. 


[11281.]—Value of One Second on the Sun's 
Disc.—The value of one second on the sun's disc is 
equal to the sin. one second multiplied by the sun’s 
distance. Taking the mean value of the latter as 
91,400,000 miles, we have 00.0004, 848 x 91,400,000 = 
443 miles. For the value, when the sun is respectively 
nearest and farthest from the earth, we have 436 and 
450 miles.—G. F. H. 


(11285.}—OChemist’s Certificate. — “ Phanix” 
should write to the Registrar of the Pharmacentical 
Society, Mr. Elias Bremridge, 17, Bloomabuary-square, 
London, W. C., who will give the required information 
in foll.—PHILADELPHOS. 


(11232.] —Linseed.-—This seed is a nutritious and 
fattening food, the value of which is well known to 
farmers. Asa remedial agent, the crushed seed, con- 
taining all the oil, is much used for poultices, which 
remain soft and comfortable longer than those made 
with ordinary linseed meal or bread. Linseed oil, 
mixed with an equal quantity of lime water, is useful 
as a first application to burns and scalds. The deooo- 
tion of linseed (linseed tea) is drunk to allay irritation 
of the mucous membranes in catarrh, bronchitis, dy- 
sentry, gonorrhœa, &c.; and its frequent use is not 
likely to be injurious, for linseed eontains nothing but 
what the digestive organs may assimilate as food.— 
PHILADELPHOS. 


(11294.] — Dividing Metal Disc. — The most 
simple way that I know of is to find the area of the 12in. 
disc. Divide the same by four, which will be the area 
of each of the three rings and disc required. Now 
find the diameters by dividing quarter the major diso 
area by 7854 and extracting the square root of the 
product for diameter of minor disc. Then take two- 
fou:tha of major disc area, &0., for diameter of No. 1 
ring, and three-fourths of the same area, &c., for No. 


2 ring, and the product will be No. 3 ring as required. 
As shown in sketch, weights, as a matter of coarse, 
are 

Areas. 
12° x 7854 = 118-0076. 


113.0976 23.2714 = 196 =6 diam. of minor disc. 


4 7854 
28-2744 x2— 5E S =°72=8485 „ ef No. 1rir 
28:2744 x Bm 7 108-1060 „ ot No. 2 
Szmas. 
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(11294.)—Dividing Metal Disc.— Let a b cd be 
the diec; draw any radius, as d 4, divide it into the 
same number of equal parts as it is required to divide 
the disc into; draw a semicircle on d 4, and orect per- 


c 


pendiculars from the points of the division to cat the 
semicircle from the points of intersection of the per- 
pendiculars and the semicircle ; describe the circles as 
per Fig., which will give the required divisions.—G. F. H. 


(11294.)—Dividing Metal Disc.—First find the 
centre of the disc. Per question, the radius is Gin. 
Then, as circles are to each other as the squares of 
their “diameters, the radii taken from the centre of the 
Giac will be— 


677,6 (V — Vp, 6 (VE — Yq) and 6 u- 
=x 8, 1242642, 953514, and -908944 inches. 

% Disc” has not specified what other divisions he wishes, 

so it is impossible to comply with his request in that 

particular; but pre o following may be useful, 

viz. :—Having given the radins (r) to be divided in (n) 

equal parts, other conditions as per query :— 


VI. (VE VI). (V- „D. 
% e. 


—Jas. Hastie. 


(11296.] -Ohemical.—Try black oxide of manga- 
mese.— EXCELSIOR. 

[11296.] Chemical. —I think Forked Lightning 
will find that a mixture of sulphide of antimony 
and sulphur will answer his purpose, as it is both cheap 
and readily explosive.—J. B. 


11297.. —Spruce Beer.—Pour eight gallons of 
cold water into a barre), and then boiling eight gallons 
more, put that in also; to this add 12lb. of molasses, 
with about half a pound of the essence of sprace, and 
on its getting a little cooler, add half a pint of good 
ale yeast. The whole being well stirred, or rolled in 
the barrel, must be left with the bung out for two or 
three days, after which the liquor may be immediately 
bottled, well corked up, and packed in sawdust or sand, 
when it will be ripe and fit to drink in a fortnight. 
Remember that it abould be draws off into quart stone 
bottles and wired. If Constant Reader wishes, I 
have a good roope for white spruce beer, also white 
spruce wine.—J. GILBEBT. 


(11298. —Four-Inch Lathe.—The hole is in- 
tended Lo carry the end of a boring bar.—EUREKA., 


[11800.]—Air-pumps.—The stuffing boxes of air 
pump may be packed with cotton that is well greased 
with tallow, or by a number of leather wasbers that fit 
the rod and interior of the stuffing-box tightly; they 
should be previously dipped in melted tallow that is 
not hot enongh to curl them up. Both these packings 
are good, and I generally like to pack with leather 
about half way up, and finish with the cotton after- 
wards; this method effectually prevents any loose 
filaments of cotton being drawn through into the barrel. 
The large piston has no packing at all, it is merely a 
solid block fitting the bore pretty accarately, and having 
10 or 12 fine grooves turned on its surface to baffio the 
air should it try to get past it. The small piston may 
either be made in the same way or consist of leather 
washers bolted tightly together, and turned afterwards 
to fit the bore. This makes a good piston, which lasts 
along time. There is ne valve in the pipe that con- 
neots the two barrels, and this is the finest feature in 
the whole arrangement, tending not only to simplifica- 
tion, but materially assisting the attainment of the 
best result, as there is no impediment to the free pas- 
sage of the air. Siemen’s pump has two barrels of 
different sizes, but the pistons are both on the same 
rod, and there are five valves altogether. It has never 
been popular on account of this complexity, and cannot 
by any theory be considered equal to the one I have 
described. I hope “Last” will find these additional 
particulars of service. Any proportion may be adopted 
for the barrels, ljin. for the small one, and 4jin. 
1 the larger being a good construction.—Hunry 

URTON. 


(11802.]—Ciroular Brass Box Levels.—0Oil is 
oftentimes ased in place of spirit for these.— 
EXCELSIOR, 


[11804.)—Nessler’s Ammonia Test.—Nessler 
teat for ammonia is prepared thus: Add toa solation of 
mercuric chloride, a solution of potassio iodide, till the 
red precipitate frst formed is nearly all dissolved. Then 
add large excess of caustic potash; let the mixture 


stand in a . bottle for three or for days, decant 
gives a brown precipitate when added 


when clear. 


consists of HgHNI. 
Chemistry,” page 217.)—G. H. A. 


(11804.])—Nessler’s Ammonia Test.—This re- 
agent is an aqueous solution of putassic iodine satu- 
rated with mercuric iodide, and rendered strongly 
alkaline with soda or potash. Take of iodide of potas- 
sium 8°5 grammes, mercuric chloride 1°6 grammes, 
water 40 c. c. Solution of potash, a sufficiency. Dis- 
golve the iodide of potassium in 10 o. c. of water; the 
mercuric chloride in 80 c. o. of water. Add the latter 
to the former gradually till a permanent precipitate 
is formed. Then add solution of potash nt the fluid 
measures 100 c. c., and filter. As exposure to the air 
renders this reagent somewhat turbid, therefore kee 
the stock in large bottle, which only should be opene 
te supply small bottle, which is kept to hold that which 
is in immediate use. This reagent added in excess to 
a liquid containing a trace of ammonia or its salts, 
assumes a brownish tinge or brown precipitate, accord- 
ing as the proportion of ammoniac compound is less or 
more, tetramercuric diammoniac diniodine being 
formed.— HERMES. 


(11804}.—Nesaler’s Ammonia Test.—The best 
way of making the Nessler test is this, which is based 
upon one of Miller's :—Dissolve fifty grains of iodide 
of potassium in a small quantity of hot distilled water. 
Place the vessel containing this solation in a water 
bath, and add cautiously to it a strong aqueous solu- 
tion of bichloride of meroury, shaking up as it is 
added, so that as fast as the precipitate is formed it 
will be redissolved, After continuing the addition of 
the bichloride of mercury for some time, a point will 
ultimately be reached at which the precipitate will 


E a solution containing a salt of ammonia. This 


of the bichloride of mercury, filter, and add to the solu- 
tion 150 grammes of solid caustic soda in strong aqueous 
eolution, then dilate the liquid so as to make its volume 
equal one litre,add to it about 5 c.cof a satarated aqueous 
solution of bichloride of mercury, allow to subside, and 
decant the clear liquid, which -is the Nessler test. It 
is advisable to keep a stock of the test in a large bottle, 
which should only be opened to supply a small bottle 
kept for immediate use, as exposure to the air renders 
the Nessler test somewhat turbid. —J. B. 


111809.J— Breaking Strain of Hollow Iron 
Columns.—In long (i. e., in pro to diameter) 
hollow cast-iron colamns the breaking weight in tons is 
equal to 
D36 — d8% 

ne 
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where D = onter diameter in inches, d = inner dia- 
meter in inches, and / = length in feet. The formula 
for the strength when standing at an angle“ would be 
of no practical use. Who ever heard of an ironcolamn 
being so disposed with reference to its load ?—Ex- 
CELSIOR. 


[11810.]—Logarithms.—These are for facilitating 
calculations. By the addition or subtraction of log- 
arithms of numbers the same purpose is served, as if 
the numbers themselves had been respectively multi- 
plied and divided. Use Chambers’ “ Mathematical 
Tables.” — EXCELSIOR. 


111810.) Logarithms. — Undoubtedly the best 
hand-book of logarithms for general purposes is that 
published by W. & R. Chambers, in their educational 
series. It is a 7-place table, and contains, in addition 
to the usual logarithmic tables, tables of the trigono- 
metrical fanctions and their logs., together with a va- 
riety of useful matter (price 88. 6d.). A smaller table, 
of 5-place logs., containing the logs. of natural nam- 
bers, and the trigonometric fanctions only, is that pub- 
lished by Walton (James). It is very convenient and 
suited to the poekot, and the logs. are readily tarned up 
in it (price le. 6d.). It is said to have been compiled 
under A. De Morgan’s supervision. A larger volume of 
7-place logarithms, by Brulue, has just been published 
(Williams 4 Norgate), price about 5s. Schiou’s 
tables, edited by De Morgan, are also very generally 
used, but the work is large and expensive. A full de- 
scription of the method of using logs., &c., is appended 
to pa of the above, except that of James Walton.— 
A. B. 


[11810.] -Logarithms.—I wonder Mr. Proctor has 
the patience to answer many questions of this class. 
Remember that he is an advanced mathematician, and 
that logarithms are understood, at least as far as their 
application, by any sharp schoolboy of sixteen. The 
use of the tables is always carefully explained in the 
preface to each volume, but then the preface to any 
work is exactly what is not looked into, instead of being 
made the subject of carefal reading. As to hyperbolic 
logs., I am not ashamed to say that I have not the remo- 
test idea of their practical application, which is in con- 
nection with the caloulus, bat I believe that the 
hyperbolic log. has to be multiplied by a certain amount 
—viz., °48429—to convert it into a Briggs's or common 
log. It would be a very one-sided arrangement to give 
the logs. of numbers from 9,999 up to 20,000, and to go 
no farther with numbers of five digite. They have, how- 
ever, been calculated to 100,000. I think the mathe- 
matical tables at 1s., by Law, in Weale’s “ Rudimentary 
Series,” a very handy book, and it contains full 
instructions.—J. K. P. 


(11814.]—Polishing Oak Floors.—The floor is 
first planed smooth, then smeared with beeswax dis- 
solved in turpentine, and finally polished with short 
bristle brushes, loaded with lead; sometimes the floors 
are stained before the wax is put on, te give them a 
darker appearance. It is considered rather laborious 
work to get up a good surface.—E. F. Oonnats. 


(From Miller's Inorganic’ 


cease to dissolve. When this begina, stop the addition. 
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(11814.)—Polishing Oak Floors.—Uee the fol- 
lowing :—4oz. beeswax, loz. castille soap, Gos. soft 
water, 60x. turpentine, 1 drachm borax; put into a jar 
and allowed to remain till dissolved.—EXCELSIOR. 


(11814.)—Polishing Oak Floors.—Polish your 
oak floor with the edge of a glass bottle and elbow- 
grease.— W. G. A. 


[11$17.] Sugar Boiling.—The reason of the sugar 
crumbling after being boiled is either too little cream 
of tartar was used, or your cover does not fit your pan. 
The cover should be without a rim and kept on the 
sugar for ten minutes after it boils; if you read and 
practios with care the recipes I have sent I do not 
think you will have mach troable. The white stripes 
in mint eushions are a portion of the sugar pulled on 
a hook until white, then doublo ap until even and 
regalar.—L. W. D. 


11818.) —Gravitation.—" C. W. H.“ is mistaken 
in sup that bodies should fall with velocities pro- 
portioned to their masses. Their masses have very 
little to do with it in the case of terrestrial geavitation, 
the proportion being thet of the joint mass of the earth 
and attracted body. The denser the body the more 
rapid it will fall, simply because the air resists it anly 
to the same degree that it would a substance of the 
same volume but Jess mass, whilst the momentum, but 
not the velocity, of it is greater than that of a less 
dense body of equal size. The different velocities 
being attributable to the resistance of the air, of course 
when the resistance is removed the velocities are 
equal.—G. F. H. 

[11818.)—Gravitation.—1. The mercury in an in- 
verted thermometer would have to alter ita form so 
much, and take so much more lengthy and marrow a 
figure before it could descend, that, even eupposing the 
vacuam perfect (which it rarely is), its cohesion keepe 
it in the compacter form, and so suspenda its small 
weight in the bulb. 2. Apart from resistances (as 
friction and air), because the weights of bodies are pro- 
portional to their masses, gravity (at ono place) gives 
them all the same velocity. A pull of a pound can 
only give to a pound of matter the exact velocity that 
a pull of a grain gives toa grain of matter. Henoe 
both fall together when they have only themselves to 
move, as in vacuo. It is very different when the 
lighter thing has to displace (and raise) perhaps half 
its weight of air, and the heavier thing not a tbou- 
sandth of its weight.—X. L.G. 


[11818.]—Gravitation.—The fact mentioned by 
“C. W. H.,“ in the opening sentence of this query, 
operates in nowise to the prejndice of the theory ef 
gravitation. The phenomena was observed in 1792 by 
Huygens, and is evidently a result of the adhesion of 
the mercary to the internal surface of the capillary 
tube. The “ guinea and feather experiment is dor. 
tainly capable to demonstrate the ‘contrary effect” 
which obtains on removing the resistance effered by 
the air to the motion of bodies (differing in density) 
when falling by the attraction of gravity. The re- 
sistance of the air is proportional to the surface 
which the body presents in the direction of its motion. 
Now the guinea not only may present a smaller 
surfaee than tho feather, but also the force which it 
exerts to overcome the resistance is many times 
greater, because of its greater density, than is exerted 
by the feather; ergo, the guinea will reach the earth's 
surface before the feather ; remove the resistance of 
the air by allowing the bodies to fall in vacuo, and 
guinea and feather will fall towards the earth's surface 
with equal rapidity. Attraction is proportional to the 
mass of the body which attracts (if the distances ef 
different attracting bodies be the same); ergo, the 
attraction exercised by the earth on a guinea bears to 
the attraction exercised by the earth on a feather the 
same proportion as the mass of the guinea bears to 
that of the featber, and, negleeting the air's resistance, 
they fall with equal rapidity.—A. J. V. G. 


(11821.} Galvanometer.—Althongh this query 
is addressed to Sigma,“ I have taken the liberty of 
attempting to reoly to i‘, The examiner doubtless 
refers to a method, due to ‘Melloni,’ described in his 
own work (where the querist will find it at the 
end of the tenth chapter, I believe) On Heat,” last 
edition.—A. B. 


[11824.}] —Salt Damp in Walls. —Unless * W.M.” 
has particular reasons to think that there is salt in the 
sand, he may be sare that it is not salt, but saltpetre ; 
he may convince himself by throwing a little on the 
fire, when he will see little stars sparkling. The cause 
of this is dampness from liquid manure, although at 
some distance, outside or under the wall.—BARBAROS. 


[11898.]—Organ Stops.—To “ A Subscriber who 
appreciates the MECHANIC.” The scale of the Lieblich 
Gedact varies in different instances, but the usual di- 
mensions are CC = Sin. x 2 8-10 in. Tenor C 1fin. x 1 fin. 
Middle C 1łin. x Zim. Treble C = jin. x 7-16in. It 
will have to be set out in the manner described by 
“J, D.” for the stopped diapason, to get the other notes 
in the octave. The lowest notes should be of ? pine, 
the next 2 or 24 octaves of ŝin., and the remainder of 
zin. stuff. The heights of mouths vary with the pres- 
aure of wind, but for Sin. are generally about one-half 
the width of the pipes, diminishing to absat one-third 
inthe treble. The salicional scale depends upon that 
of the open diapason, the tenor C 4ft. of the former 
being of the same diameter as the middle O 2ft. af the 
latter. The Cremona is a reed stop, having very 

ce of the small scale 

more half of a full seal 
trampet; for itis a noticeable fact that whereaa, in 
inerease of scale redaces the length of 
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the speaking part of the pipe, and vice versa, in reed 
pipes it is just the reverse. The Cremona is now 
frequently ed in a box to subdue tho reediness or 
harshness common to this stop.—E. F. CONRATE. 


(11834.] Squinting.—I would advise G. W. F.“ 
to procnre a letter and take his little boy to one of the 
ophthalmio hospitals in London, where by undergoing 
an operation he would be enred. A, friend of mine was 


quite cured by se doing.—J. CHAMBERLAIN.. 


(11884.) —Sqyuinting.—Speetacies having blaek - 
ened glasses (perhaps metal discs would answer), with 
a small perforation in each, are said to be a safe 
remedy for this defect in viasion.—J. G. 


111884.) —Squinting.—Squinting frequently arises 
from the unequal strength of the eyer, the weaker eye 
turned away from the objet by the fatigue of exer- 

tion. Cases of sienos of long standing have often 
been cured by covering the stronger eye, and thereby 
compelling the weaker one to exertion. "G. W. F.” 
could try the above with: the little boy.—F. T. S. S. D. 


(11888:)—To Mr. Tonkes.—May I ask what is 
„. J's” definition or idea of what is expressed by the: 
sign O in mathematics? It does not signify what we 
call “nothing.” Iè is merely an infinitely: small 
namber. Since then, 1 is, at any rate, an appreciable: 
number, it must be an infinite number of times greater 
than 0, or 

1 = xX o 


*. = 0° 


Or, again, since 0 is an infinitely small quantity, its 


reciprocal must be an infinitely large quantity—é.c.,, 
must be = ©. Again, how can S. J.“ make © + œ 
= 20? How can there be a number which is > in- 
finity? 8. J.“ is justified in writing 
1:0:: 
and 1: :: 
But he cannot write— 


a => mw 


0 
ae 
0 


0 2 1. 
0:1 


D818 


dedueing it from © 


Since, if we allow O a value on the left-hand side of 


the equation, it is only fair to do the sameon the right. 


He cannot, therefore, write— 
1:0::0:0 
1:0::0:0 
1:0: 2c : 
or 1: O:: 0: . 
5 a he as, most truly aburd. W. L. 
ILES. 


(11886.]—To Mr. Tonkes.—Perhaps by the time 
“B. J.“ bas mastered the following he may be able to 
comprehend Mr. Tonkes :— 

æ (z — z) = 23 — gf 
(x + x) (@ — 2) = 22 — A 
oot BL +> x, 
Ox g = 2x. 
— EXCELSIOR. 


(11887.]—Equation.—It is simple enough to those 
who understand it, bat to solve it requires more data 
than is given on p. 25, No. 865. To render it more simple 
to an ordinary arithmetician, I supply the missing 
signs :— 


a 1 (n — 1) * d (1) 
S=zu(a +l) xn, (2) 


2 
By formula (1) 1 = a plas n, minus 1, multiplied by d. 
By formula (2) S = a, plus l, multiplied by n, and 


divided by 2.—TuBaL KAIN. 
(11887.] —Bquation :— : 
(a n 28 
8 3 ee hn — 3 21. 
ima+ („- I) d- — -aa 


21 
21 S ymha, 
15 + 274 —Anower. 
—THETAMU, Horsham. | 


(11338.]—Marseilles Soap.—This is an oleo- 
margarate of soda, produced by boiling an aqueous 


solation of caustic soda with olive oil. Ananalysis by 
Braconnot gare :— 
Oily acids eeeeeoovsseeaseeenteesnevneaenveaee 68°40 
Soda See eeeeee es ee ee eeneneaenseasete|eed 10°24 
Water @e@eaeteeoseeaseeneesenescese eee @ 21°86 
—W. W. 100° 


(11839.)—Astronomical.—I¢t is not true that 365 
solar daya are 366 sidereal days. It takes 365254, 
Ko., solar days to equal 366°254, &. (the same exact 
fraction) sidereal days.—E. L. G. 


(11841.) Colouring Photos.—Lick them. Yes. 
— EUREKA. 


(11348.)—Meteors, Comets, &c.—Perhaps I 
should have: said of the earth," bat if Whiston could 
have shown our globe to have been originally a comet, 
undonbtedty the otber bodies in onr system must have 
been comets also. Whiston’s rather absurd theory 
was, as everybody knows, intended to explain the 
Noachian deluge.—M. Paris. 


(11853.]—Distilled Water.—Distilled water is 
water which by distillation has been separated from all 


the iuepurities which ordinary water contains. It is, | 


3 


therefore, peeuliarly adapted to all delicate chemical 
processes, such as electrotype, photography, analysis, 
K., where the introduction of impurity would de- 
teriorate or falsify the results; but it is not adapted 
for drinking, ae it contains little or no air, and hence 
is vapid and disagreeable to the palate. For some rur- 
ther details, see the article on water in the ‘‘ Lessons 
on Chemistry,” page 578, Vok XIV.—8. BOTTONE. 


(11857.)—Berlin Black—This is identieal with 
Brunswick black, for which I gave pital gf nd p. 44, 
Vol. XIV. That reeipe is excellent. Shonld Register 
require more information, let him read Larkin's Iron 
and Brass Founder,” where he will find many thousand 
useful hints.—S. BOTTONE. 


[11858.}—Pressure of Water.—' Templeton 
says the side of any vessel containing a fluid sustains 
u pressure equal to the area of the side, multiplied by 
half the depth. Thus, suppose each side of a veseel 
te be 12ft. long and 5ft. deep, when filled with water, 
what pressure is upon each side? 

12 x 5 = 60ft. tne area of side 
2°5ft. = half the depth, and 
62'5lb. = the weight of a cubic foot of water. 
Then 60 x 2'5 x 62:5 = 98751b. 
I wonld suggest to R. Irons that if a pipe of avy 


bore, ne matter how small, be attached to a tank, the 


fluid in it will exert the same pressure npon the tank 
in proportion to its height ae if the sides of the tank 


were carried up to that same height.—A., Liverpool. 


[11360.])—Sun’s Deolination.—See " Altair’s”’ 
letter. 


(11861.)—Preserved Meat.—The reason why the 
ends of the tins are concave is because of the vacuum 
produced during boiling and subrequent cooling. 
Hence, the atmosphere presses with a force of about 
151b. to the square inch on the surface of the tin, 
and thus produces the concavity.—S. BOTTONE. 


(11867.]—Magnesium Lights.—The most efec- 
tual and satisfactory mode of producing these lights is 
by burning the wire or ribbon in a lamp expressly made, 
in which the wire or ribbon is fed through the nozzle 
of a small pipe as fast as it is consnmed. 
our leading philosophical instrament makers sapply 
these lamps.—S. BOTTONE. 


111870.) —Eileotrical.—In this case the tongue acts 
the part of the liquid in the cell of a battery, and the 
copper is the nogative plate, as it is in tho cell, though 
— wire from it is the positive pole externally.— 

GMA. 


(11878.)—Killing Beetles.—1. Place them under 
a wineglass, in which a few pieces of blotting paper, 
moistened with a saturated solution of cyanide of 

tassium are laying. This is a painless mode. 2. 

hrow them in boiling water, and dry on blotting 
paper. 8. Immerse them in a solution of corrosive 
sublimate in alcohol. I always use the first method 
both for Lepidoptera and Coleoptera.—8S. BOTTONE. 


[11378.]—Killing Beetles.—Pin them by one pin 
with their backs downwards tightly to a large cork, 
when in this situation open their mouths with a bent 
needle, and let a drop of the strongest rectified spirits 
of wine fall into it from the end of a quill or small 
feather. For the smaller beetles boil some spirits of 
wine and dip them in for an instaut, and afterwards 
dry them carefally in an oven.— FANTAIL. 


(11881.]—Rhumkorf’s. Ooil.—The number of 
cells depends on the size of the coil, and the insulation 
of secondary. About two to six Bunsens coupled in 
series are commonly used.—BIGMA. 

[11882.]— Parrot.— Let Cygnus give “Polly” 
pills occasionally of bread - paste and cayenne pepper, 
let her have plenty of fresh air and sunlight; a little 
fruit now and then will do Her no harm; certainty a 
all fats aud animal food away from her. She shoul 
also have plenty of fresh water, not only fer drink, but 
for the bath, of which she will gladly avail herself. I 
had a fine bird which used to moult. all the year round; 
before she came into my possession she never had any 
tail to show worth g of. Shewas then fed from 
the dinner table with any food she would take. When 
I got her she never had anything but bread and milk, 
a little fruit, not too much hempseed, and abundance 
of water. She never monited again in the eight years 
I had her, bnt had always a splondid plumage and tail. 
Poor Polly“ was shot once in both wings, one of 
which was broken, she having been out all one night 
‘on the spree miles away, but she survived this acci- 
dent by carefal nursing for several years, only to be 
poisoned by burglars.—GEORGE BELL. 

(11887.]—Sundials.—No sundial could possibly 
give correct indications for any other hour than noon, 
either by rotating it on a pivot or adjusting the 
gnomon vertically, as the fundamental principle of all 
sundials is that the twelve o'clock line must be truly in 
the plane of the meridian, and the elevation of the 
guomon equal to the latitade of the place. The cor- 
reetion for the equation of time by the tables is far 
simpler in appliance than any setting of the dial 
canid be, were it even possible.—GEORGE BELL. 

[11398.] - HKetallio Harmonicon.—This is only 
a toy, and is of no service to the musician. An instru- 
ment—in which are vibrating metal strips in connec - 
tion with key and hammer acti as been lately re- 
vived by Messrs. Cramer & Co., under the name of 
the Bell Pianetto.” This is really a usefal little in · 
strument for practice, and as its tones resemble 
strongly those of 2 harp it is agreeable as well as use - 
ful. A patent for this instrument was taken out 
towards the latter end of last century, so Valve” 
reed be under no apprehension if he make one for 
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himself. If he can call on Messrs. Cramer he can see 
the construction ; if not, let him write again and I will 
give details.—S. BOTTONE. 


(11898.]—Stinging of Bees, Hornets, and 
Wasps.—Strong brandy or spirits of wine; alse 
Vinegar applied with the finger or small sponge.— 

ANTAIL. 


[11400.] —Pedals for Pianoforte.—It “ J. W. 8.” 
will call on Messrs. Broad weod and Sons he will see 
their Pedalier,“ and will immediately understand 
what he is to do to get the desired reenlt.—8. BOTTONE., 


(11408.]-Gas.—It is obtained from the company's 
mains, and is led by a hose into long metal cisterns on 
the top of the cars, where it accumulates under con- 
siderable pressure. From these cisterns it passes into 
the burners. A gauge, showing whether the cistern 
k empty or fall, is placed on one side of the car.—8. 

OTTONE. $ 


(11406.]—Purifying Zinc Wire—Zine wire 
should never be used ‘vr a battery. Mercury does not 
purify zinc at all; it amalgamatesit. Pure sino ma 
be obtained by precipitating its sulphate by an alkall, 
mixing the oxide thus produeed with charcoal- powder, 
and exposing the mixture to a bright red: heat in a 
covered crucible, in which the pure metal will be found 
as a button at the bottom when cold:—8. BOTTONE. 


(11410.]}—Geometrical Question.—The sides 
A O and A B being equal, the angles A and B are there- 
fore equal. The angle A C B at.the vertex of the 
isosoeles triangle is consequently 180—A—B, or, B 
being equal to A, 180 — 24A, the half of which is 90 A. 
The triangle D A B being right-angled at D, DAB is 

equal to 180—90—B. Bat 

the angle B being common 

to both triangles is equal to 

the CAB as before, 

therefore D A B is equal to 

o 180—90—A 290 — A, which 

is shown above to be the 

half of angle A G B. If 

the side B C has to be pro- 

duced, the same reason- 

ing will apply, substituting 
D for 0.—Georcs BELL. 


111410. —Geometrioal 
Question. Let AOB be 
an iscscelesétiangle, and lot 
AD be a line dran perpen- 
dienlar to BO. As all the 
7 angles of s triangle are 
A E 8 equal to two right om i 

l and also that things which 
are equal to theme thing are equal to one another, 
therefore the angles A D B, D B A, B A D are together 
equal to the angles ACE, CH A, CAB. Of these, 
the angle A D B is (by conatruotien) equal to the angle 
C E A, and the angle C'A E is equal to the angle D BA. 
(angles at the base of isosceles triangle), tben the re- 
maining ungte D A B is equal to the remaining angle 
A.C E, which latter is half of the angle A C B. There- 


fore the line A D desoribed at ri angles to B D 
forms with the line A B an equal to half the 
vertical angle of the. isosceles- le N. B.— The 


above letters are applicable to both the acsompanyin 
illustrations 0. P. B. s 


(11410.] — Geometrical Questien. — “ Under- 
graduate,” T. Odger Phelps, S. M. B., H. D. Mead, 
W. Hugbes, R. Lap » Wm. Cook,. V. B.,“ R. 
Arrowsmith, Just Promoted, “ and “E. L. G.” have 
aise amewered! this query. 


(11421.] —Photography.—Coat your plate with 
collodion.: let it sot” until the bottom edge takes the 
impress of the finger pressed against it, without stick- 
ing toits Immerse into the bath, and leave it there 
(moving it up and down) until all oily streaks have dis- 
8 N and develope. Does- the picture 
come out well without any fogging ? If it does, wash it 
in a very gentle streaur of water: Fix it; by immersion 
in a saturated solution of hyposulphite, but de not 
leave it ten minutes. As soon as the creamy iodide is re- 
moved, withdraw the plate, and wash again carefully in 
a gentle stream of water. If your picture still comes 
away, you may be sure of one of three things. 1. Your 
chemi are impure, or your glasses dirty. 2. Your 
collodion is made with bad gun-cotton, andis what is 
technieally called ‘“‘ rotten.” 8. You wash too heavily, 
so as to carry off the film bodily. I should be inolined 
to think, from the “ mottled” appearance, that dirty 
glasses lie at the bottom of all the evil.—&. BOTTONE. 


(11122 ]—Night and Day Temperature.—If 
“A. E. 8.“ will hang ont a minimum and maximum 
registering. thermometer, he will soon see how much 
trath there is in the assertion. With regard to winds, 
I am not in a position to say anythisg positive; but 
from personal observation, I think that winds are rather 
more prevalent at night than in the day.— S. BOTTONE. 


(11427. Degrees in Chemistry.— Read. mark, 
learn, and inwardly digest, the centents of Roscoe's 
and Barff's ' Chemistry.” In the latter work ver will 
find moet of the questions proponnded by + - 
ers from 1865 to 1871 «^ S. Bor 


(11429.] —Ferns 
give a little air. 
luserting a we: 
drainage to th: 


(11434.)—<. 
water, strain 
Thia is a ver, 
—PANTI“R. 
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UNANSWERED QUERIES. 


— —— 


The numbers and titles of queries which reniain un- 
answered for five weeks are inserted in this list. We trust 
eur readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow coniri- 
butors. 


Bince our last “R. O.“ has answered 10776; “ Shaw- 
forth,” 10822; Sigma,“ 10829. : 
Electric Lamp, p. 597 

Pian for Setting Retorts, 507 

Portland Stone, 597 

Joiners’ Tool-chest, 597 

Ap lying Goldleaf to Silk Fabrics, 697 

el Boiler, 597 

Straightening Tinned Wire, 597 

Brazing Fishing-rod Ferrules, 597 

Racks and Pinions for Telescopes, 597 
Polishing Watch Steelwork, 597 

Corking and Sealing Bottles, 597 
Australian Meat in the Royal Navy, p. 598 
10976 Tartan of Clan of Sir R. Murchison, 598 


— — 


10984 Lapidary’s Developing Solution, 598 
10998 Mildew in Old Engravings, 598 
11008 3 Steam Power, 698 
11007 Roman Sepulchral Inscription, 596 
11008 Tilt Hammer, 598 
QUERIES, 
— 


[11487.)—Sash Tool Handles.—By what prosess are 
the handles of painters’ sash tools made ?—SIMPLETON. 


ee) ramon Marmalade.--! shculd feel very 
much indebted to any of the readers of the MECHANIC, 
who would tell me how lemon marmalade is made, and 
also vegetable marrow preserve.—A Youne House- 
KEEPER. 


489.)—Oost of Chamber Sulphuric Acid.— 
Will Mr. G. E. Davis have the goodness to inform me 
the cost of manufacturing hydrated sulphuric acid at 
118° Twaddle ?—S. O. 


1440.) — Double Bass and Violin Stain. — 
Would any correspondent be kind enongh to give me 
the sizes and thicknesses of a full-sized double bass, and 
the kind of wood best suited tomake one? Would good 
selected yellow ping make the breast or does it require 
the legitimate Swiss pine? Also what would make a 
good stein for a violin—reddish brown or any other good 
colour ? and oblige—Brnson. 


[11441.] -Dyeing Cotton Thread Jet Black for 
Polishing.—Can any of our readers inform me the 
best method of effecting the above !—M. B. 


[11442.)—Old Wives’ Science.—Can any reader of 
% ours ” tell me what is the reason that if the sun shines 
upon the fire it puts it out ?—A., Liverpool. 
(11448.]—Warming Greenhouses,— Will “E. T. 8.” 
inform me how he uses his Saar pr lamp te 
eep the frost out of his greenhouse (Reply to query 
10088, page 442, Vol. XIV.) Is there any piping to carry 
off the fumes of the lamp—if not, do they affect the 
plants at a)l ?—Awxrous. 
444.)—Burs of Compressed Air Re- 
vers.—lI beg to solicit the opinions of your numerous 
correspondents on the following:—What would be the 
effect of the bursting of an air receiver re ia example, 


SOft. long, 6ft. diameter, and made of ue pat 
Would the receiver be meray lana open, allowing the 
air to expend itself, ut doing any 


er damage, or would it be accompanied by the 
disastrous results usually attending the explosion of 
steam boilers ?—Lyons. 


[11445.] —Eleotrical.—Would Mr. Tonkes kindly give 
me s little information? I wish to make a medical coil, 
erful enough to affect three persons when their 
ds are joined. I propose to make it as follows :— 
The paper tube ta be lin. diameter, 7in. long, with four 
layers of No. 16 cotton covered wire for pimay, 
secondary, 6 layors of 22, with a further length of No. 33, 
soldered on. Will Mr. Tonkes kindly give me his 
opinion on the above coil, and say how 1 am to insulate 
it properly ?—J. H. 
111446.]—Small Coil.—I wish to construct a shock- 
ing coil small enough to carry in the waistcoat pocket, 
battery included. I have hitherto, but without 
success, as I make it too ae owing to bad arrange- 
ment of the different parts. ill some of our electrical 
contributors oblige by gi me full instructions for 
constructing one? perhaps Mr. Tonkes will oblige.—An 
Awxious MECHANIC. 


[11447.]—Blundered Coin.—I have a copper half- 

nny of Charles IL, with a blunder in the title, which, 

stead of reading “Carolvs a Carolo,” is Oraolvs a 
Carole.” Has any brother collector met with a similar 
coin ?—MonzrTa. 


[11448.]—OChronometer Balance 8 Would 
any of your horological correspondents kindly give some 
information on the steel chronometer balance spring in 
watches? I have been informed that they are not to be 
had unless one gives a good price for them. I have a 
lever watch which I gave £6 5s. for some eight or nine 
months ago, with a chronometer balance spring (at least 
I was told so), and it has never yet kept good time. 
there any deception in them? if so, how can it be detected! 
Also what effect will dampness have upon the balance ? 


1449.]—Angelet.—I[ have in my possession a gold 
coin, which seems to be an angelet of James II., 
but I cannot find any deseription of it in any work on 
coins. On the obverse a ship with the title, &0., Jaco. II. 
D. G. M. B. F.... BT. Hi. REX. On the reverse an 
angel with a spear standing on a dragon, and the motto, 
SOLI. DEO. GLORIA. I am sorry to say it is much worn, 
and 1 in two places, and weighs in its present 
condition but 80 grains.—Mox ETA. 
11450.)—Adjusting Equatorial.—In adjusting 
the equatorial “that the pclar axis may be placed at 
the altitude of the poe according to the rule given by 
Chambers, p. 640, last edition, it is recommended that 
the declination of some favourably situate star be ob- 
tained, and compared with its declination given in the 
Nautical Almanac. An example is given, Urs Minoris 


being the star selected. Referring to the Nautical 
Almanac for the present year I find the apparent position 
of this star (given at p. 871 for the upper transit of 
Greenwich) for this day is 82° 14 178“. My position is 
some degrees (2° 21° 23”) north of Greenwich. Under 
the circumstances should I not apply a correction to the 
declination giren in the Almanac for the difference of 
latitude? and if so what correction should be applied ? 
I make the inquiry since no mention of any correction 
is made by Chambers or ia Loomis, where the same 


rule is given.—LaMRooxH. 


[11451.]—Weight for Safety Valve.—I have made 
a safety valve for a boiler, and have tried to work out 
what weight I shall require for that valve, and the dis- 
tance to place it on bar, but I cannot get it right. My 
lever from A to B is 16in.; weight of lever, 1240z.; 
weight required to balance ditto at A, lib. l4oz.; weight 
of valve, 7oz.; diameter of valve at E, ljin.; distance 
from A to C, ŝin. ; required to know what weight I want 
and what distance I am to place it from the fulcrum A, 
to blow off at 251b., 801b., 851b. and 401b. ?—E. NAYLER. 


[11452.)—Rain-water Tanks.—I am about to con- 
struct a large rain water-tank to avoid wasting the rain- 
fall off the roof of a house, and shall be greatly indebted 
to any one of experience in such constructions for advice 
as to the best method of building them, the section of 
bottom and sides, and as to the cover. My cistern 
should contain 1,500 cubic fect. I have clay, stone, and 
gravel for concrete, bat no bricke. How is the con- 
nection best made between the roof and the tank, and 
how is it to be cleaned out ?— Rosso. 


(11458.]—Saturn.—In looking through some foreign 
observations of Saturn, I find it stated that the ball of 
Saturn has been observed. Would any readers inform 
me whether the semi-diameter given in the Nautical 
Almanac is forthe ball or the ring of Saturn ?—WILLIAM 
HorcH ina 


[11454.] —-Commercia].—I occasionally find E & OE, 
written at the foot of a bill or account to the left hand 
57 : prong any one inform me what is the meaning 
(e) — 


(11455.] — Daisy Extractor.— Can any brother 
reader of the Mecuanroinform me how to make an im- 
plement to extract daisies, roots, &c., from lawns, with a 
drawing ?—F. T. S. S. D. 


` 71456.) — Saw Sharpening and Gulleting 
Machine.—Can any brother reader inform me how to 
make the above machine, to be driven by steam? 
I want it to sharpen circular saws and pit saws, with a 
drawing of same.—F. T. B. S. D. 


(11457.]—Motive Power for Amateurs.—I send 
drawing of a saw bench I am fitting up, and which 
almost explains itself. it will be seen that the long bar, 
P, which is suspended from the roof, acts asa pendulum, 
awinging backwards and forwards from the roef, the 
requisite movement being given with the handle H. 
This pendulum works a lever hinged at the bottom; on 
this lever is the aliding part A which can be fixed in any 
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position (on the lever) by the thumb screw. In this 
manner the swing of the pendulum is regulated. Could 
any reader tell me if it is poasible to arrange a system 
of ween so as to work a ratchet wheel in connection 
with the above pendulam (same as in clocks), and if it 
would swing the pendulum fastenough? If this is pos- 
sible “there is the motive power for amateurs.” I 
should like to know of any improvement to the above.— 
Zoo ANDRA. 

(11458) —Carmine Staining.—Should this be done 
to sections of animal tissue immediately after cutting or 
after the maceration in glycerine, and when in case of 
the use of re-agents? Does the same answer apply to 
sections of vegetable tissue ?—INTERROGATOR. 


(11459.]|— Printers’ Ink.—lInstructions for making 
the finest dark blue and red inks, for ball programmes 
and fancy work, would be very scoeprente: The common 
colours run too light.—W. J. H. 


(11460.]—The Bee Hive.—Mr. Abbott, at p. 19, re- 
commends Mr. Godden to keep his glass hives under 
cover except when under observation, as they are dan- 
gerous things ina house. I wish he would be so kind 
as to explain the particular danger, and how to avoid it. 
I have a hive in a conservatory with entrance from the 
outside, but many of the bees came into the conserva- 
tory, apparently trying to enter the hive, and some of 
them died before I could pick them up and carry them 
to the hive entrance. Is it probable that the bees were 
really trying to get into the hive when they saw it? 
When we covered it over with a cloth fewer bees came 
into the conservatory, but I am not sure that that was 
because the hive was hidden. They made very little 
honey last year, flowers being scarce hereabouts. I live 
at Sonth Kensington, about half a mile from Kensington 
Gardens, and a mile from B attersea Park: are such dis- 
tances too far for bees to fly for food ?—PHILO. 


[1146L]—Reviving Black Cloth Coats, &c— 
Would some of your correspondents give a recipe for 
reviving black cloth coats, waistcoats, &c.? I have tried 
solution of carbonate of ammonia and dilute spirits of 
hartshorn. These remove grease, &o., but leave the 
cloth of a whitish hue, and when a trifle threadbsre, 
make it look worse than before.—A. DzBrorns, Dublin. 


[11462.)—Steel Hardening Paste.—At an er- 
tensive machine works in Lancashire a few weeks ago, 
saw the turning tools and drills dipped red hot into a 
patent red paste. The blacksmith said this or 
dipping improved all tools before tempering, and that 
it was a patent. As this was all the information I 
could get, I shall be pleased to learn more about this 
red steel paste.—A. B, C. 


[11468.)— Working Engines.—I have two twelve- 
horse horizontal non-condensing engines worked bya 
twenty-four horse double tubed Co bofler—one of the 
engines (only) working three or four days in tho week, 
the other six days. Is there not a great loss in fuel b 
working with the one boiler? What should 
save by getting a separate boiler to each engine? A 
reply from any of your numerous readers will much 
oblige.—DoLomIrtE, 


(11464]—Spring Beds.—When I lived in Parie I 
used to sleep on a bed made with metal springs, which 
required no mattress or feather bed. Is sucha bed to 
be got in London, and where ?—AssociaTsz. 


[11465.}] —-Problem.—Two trains 93ft. and 84tt. long 
respectively, move with uniform velocities on parallel 
rails in opposite directions; they pass each other in 1} 
seconds; when moving in the same direction, their 
velocities being the same as before, the faster train 
passes the other in six seconds; find the rate at which 
each train moves.—PoszLep, 


1466.) —Vermin and Pigeons.—Can “Jack of 
Trades” or any other kind reader tell me of a wash 

to destroy vermin in pigeons and pigeon houses, also, 

which kind of food is best for them, and what amount 

ought to be given daily to each bird, and would camphor 

prevent the nits and fleas breeding in the nests?— 
TAIL. 


1467.)—Tests for a Telescope.—Would our 
ablia F. R. A. S.“ kindly furnish pad ne a fow testa 
fora 4tin. Ny re dent | reflector of 5ft. focus, also tho 
theoretical dividing, and light-grasping power of the 
same. For picking up the teatsI have Mr. Proctor’s 
new atlas.—A. L. B. 


[11468.] —Observation Book.—Will some kind 
astronomical friend tell me a good for an observe- 
tion book, as to the arrangement of its parts, &c., so that 
I could refer without trouble to any observation before 
made.—A. L. B. 


(11460.)—Air and Warmth.—How many cubic 
feet of air space should a dormitory contain? And what 


heat is the most wholesome for an Englishman to k 
his room to !—AssocraTR. eee 


11 .] Pocket Barrel Organ.— What! cket 
barrel organ, and how is it constructed ?—E. B F. 

111471. — Bow. — Would any reader kindly tell me th 
vest wiad of wood to make a largo bow, about Git. long? 
— ER. 


(11472.]—Plaster of Paris.—I read and hear thet 
when plaster of Paris is mixed with water and left to dry, 


it solidifies and becomes a hard and solid mass; but 
when I try to use it. it crumbles down almost by s 
touch. Will some practical correspondent tell me why 
this is, and how I may correct it? Also, ought it not to 
allow of being placed in water without softening again? 
for it ie, as I read, used instead of as earthenware 
vessels in Daniell's and other batterles.—0. B. B. 


[11473.)—Weak Voioce.—Will some kind reader in- 
form me of the best means of strengthening the lungs, 
and whether milk is a good thing? Fou oF Srreme. 


(11474.]—Botanical Specimens.—Can any one i> 
form me what is the most convenient and effectul 
method of preserving botanical specimens ?—G. A. D. 


(11475.]—Artificial Butter.—Can any of you 
readers inform me how this is made? I believe a patent 
was taken ont for it in France, in 1870, and also that it 
was made regularly in Paris during the alege.—A 80 
SCRIBER, 


(11476.)—Pattern Making.— Will “Jack of Al 
Trades” or any other kind subscriber tell me of some 
good book or books on pattern making ?—DELTA. 

(11477.]—Lamplough’s Pyretic Saline. — Wil 
some of our chemical friends kindly give me the result 
of an analysis of the above? I have analysed it to the 
best of my ability, but being a beginner, I should like to 
know how near the truth I am.—H. C. J. 


(11478.]—Silver Bath.— will some one please tel 
me how many plates (carte de visite size) 803. of nitrat 
of silver solution ought to be sufficient for F. C. G. 


(11479.]—Tempering Cutting Tools.—I hares 
quantity of small cutting tools to harden and temper. I 
shonld esteem it a favour if any one could give me sem? 
little instruction how to heat them in a lead bath to 
prevent oxidation of the lead, or how to construct & 
bath on the best principle; also what plan Iam to saor, 
to temper them in an oil bath heated to about 580°, 42 
what oil I had better use.—Ax OLD SUBsSORIBER. 

11480.]J—Model Steamboat. — I have a small 
double-acting oscillating cylinder. Can any one tell 
me if it would be able to turna small pair of paddles, 
about Sjin. diameter? Could any one also give me in- 
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structions how to out oat a mode! steamboat, as small a 
size as can be made, with a cabin three inches deep, 
showing the shape at different Ie heel, dia 8? how 
much lead should be put on the and about how 
much would it cost 7— DESIROUS. 

1481.]—Organ Building.—To “J. D.”—I have got 
ims pipes made, and am now busy with the windchest, 
bnt I fancy I have not enough standing room for the 
pipes. Does it matter if the wood pipes are placed quite 
close to each other, both sideways and back to back? I 
am going entirely by your directions, so please continue 
your valuable papers, otherwise I, with a number 
more very likely, a be thrown on my beam-ends. I 
should like to ask a number of questions concerning my 
work, bat I refrain from troubling you, as I have no 
doubt you will explain all before long.— ALEPH. 


(11482.)—Algebra.—I should be if any of your 
readers would work out the follo equa Aas 1 
cannot arrive at the answers: 

x: 5 2 r: t 
1171 14 
5111 2 2 11 
zi + yf + et + tt 24929 
—PUZELED. 


(11483.}— Dyeing Parchment.—Will any correspon- 
dent be kind Spongia to give me the following informa- 
tion? How can I make some good colours as dyes for 
white parchment? A permanent red and a permanent 
dlue are what Iam n need of most, which must not be 
affected or changed by coming in contact with water, 
oil, or grease. Also, give the method of applying the 
dye.—ParncHMERT. 


[11464.)}—_-Manures and Their Values.—Can an 
one inform me if there is any clever little book on prs 
cultural chemistry where all the different kinds of 
manure are treated of, as well as their relative value and 
diferent effects on the soil? Also, will some one say 
what would be the best way this time of the year to crop 
a piece of ground of four acres? The whole thing is 
almoat newto me. I have not any manure. I intend to 
work cn the small farm system more than the garden 
system—that is, I mean to grow potatoes, and either 
turnips or mangolds, and a small portion of wheat and 
cabbages. I intended to keep a cow or two for the 
manure. Perhaps a better plan could be suggeated. Are 
there any manures that would do instead of farmyard 
manure? The land is only of moderate q .— 
WaLa RICHARDSON. 

pus —Florentine or Brown Bronze.—Will 
“ Jack of All Trades or any other contributor of ours“ 
kindly tell me if any of the bronzes mentioned on p. 642, 
Vol. XIV., query 10661, will do for tinwork, or one that 
will, and how they are applied ?—R. O. 


[11486.)—Arithmetical Question.—A settler in 
the Far West beginning his building had the misfortune 
to lose his rule ina rift. Having, bowever by good chance 
prepared two rods of Gift. and 7ft. respectively, with 

aids only he measured the length, breadth, and 
various pro ons (in feet) of his log-house. Pray, how 
did he accom this, being unacquainted with 
ore Tn The log-house was 48{t. by 28ft., and 11ft. 
Taran, Horsham. 

(11487.J)—Prevenuting Rust.— Will any of your 
readers inform me how to prevent iron from rustin 
that is exposed to a damp atmosphere? I have tri 
tallow and oll with no good result. No paint allowed.— 

GUARD. 

(11488.]—Coating Wooden Concrete Moulds.— 
Thanks to “ Jack of All Trades” for his recipe for water- 
proof mastic. I have pat up a boiler, and shall try it. I 
now want a recipe for coating wooden moulds in which 
I form concrete cornices, &., so as to enable me to 
withdraw the moulds sooner than I can when the con- 
crete is in direct contact with the wood. I have tried 
linseed oil, but it discolours the cement. Will any of 
the gums, such as shellac, copal, &c., dissolved in spiri 
form a coating to which the concrete will not adhere 
—Knropa Box. 

111489.])—Weight of Cattle.—Will any correspon- 
dent be kind enough to give me a rulo by which I can 
ascertain the approximate weight of cattle by measure- 
ment? Problem: A farmer bought a heifer calf, which 
at three years of ago began to breed a heifer calf every 
year, and the whole issue at three years of age com- 
menced to breed heifer calves in like manner. Required, 
the number of the farmer’s stock at the en! of twenty 
years.— SHEPHERD. 


11400] -Dumpy Level.— Will any brother reader 
tell me what is wrong with my dninpy level, ard how to 
rectify it? I cannot get the air bubble to remain in the 
centre of its ran during a complete revolation of the 
level.—SHEPHERD. 


(1149L)—Kia Will some one be good 
enough to inform me how I can restore kid skins that 
have beon once dressed, but are now gone rough and 
brown ?—J. R., Leicester. 


(11492.]—Carbonic Ink Paper.—Can any of your 
correspondents inform me how carbonic ink paper is 
made ?—TELEGRAPH, 


(11498.)—Indiarubber Overcoat.— Will any of 
your subscribers kindly inform me how I can prepare 
the adhesive solution for repairing the seama in the 
above? I have had one in wear for some time, and now 
el feam ae giving way, but otherwise the cont is very 


(11494]—Utilising Slack.—Will you oblige by re- 
questing some of your talented correspondents to de- 
acribe the mede of atilising slack by making it into 

patent fuel” (a mixture of slack and fine coal), with a 
description of the ovens or furnaces in which it is pre- 
porad, &c.? Oris there any work published where the 
nformatien cau be obtained ?—AN INTENDED UTILISER. 


111495.}—~Double Oscillating Steam Cylinder. 
~I havea double oscillating steam cylinder, 1 in. stroke, 
alo: eter. It is supplied with steam from a strong 
t I boiler,supplied with heat from three burners burning 
858 ol wine. I cannot make the steain raise the 
Piston. Ia the cause from the gtoam not being strong 
onougb, or is it from the different parts of the ongine 
not being put together properly? Would two brass tubes 

ut through the boiler increase the power of the steam? 

ELOCIDADE, 


vi 46. —Lotion of Hydro-Sulphate of Soda.— 
auy One state how the lotion of bydrosulptate of 
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soda is prepared? Does it destroy organic tissue ?— 
F. N. B. [A portion of this query being commercial was 
omitted.) EP. 

(11497..—_Removing Oil Stains from Billiard 
Cloth.—Is there any way of removing colza oil stains 
from a billiard cloth ?—W. BELFIELD. 

11498 ]—Re-’Scaping Old Verge Wheel.—Will 
“West Cornwall,” Tometer,“ or any other practical 
hand say which is the best way to re-scape old verge 
wheel by hand ?7—B. James. 

(11499.)—Zymotic Diseases.—We are told that 
every particle composing our bodies is removed and re- 
4 by a new one within a short period. We are also 

ed to suppose that immunity from a second attack of a 
disease like small-pox is owing to the first attack having 
exhausted the soil. Will any reader explain this ?—M. 
Panis. 

11500.}—Welding Cast Iron.—Would any of my 
fellow sabsoribers inform me how I may weld two pieces 
of cast steel together? Should feel obliged for a good 
recipe or two.—DrRus. 


(11501.)— Exhalations and Consumption. — 
Donbtless, many of your readers have frequently noticed 
the newspaper extracts from medical reports of the 
decrease of consumptive cases in localities where the 
surface moisture israpidly carried off by good drainage. 
It would be interesting to meto hear why this is so, and 
what effect exhaling water has upon the haman lungs. 
It has also occurred to me that it might be found by a 
parity of reason that the evaporation of water from 
stoves in close rooms was injurious to persons of delicate 
chests.—ConBNUBIENSIS, 


[11502.}—Stair Noses.—What is the best protection 
for the edges of stair canvas where it is much trodden 
on, and soon gets worn out? I have seen angle pieces 
of brass, and also slips of lead fastened to the nose of 
the stair, but probably this would cost as much as a new 
stair covering. — R. H. P. 


1503.1 — Wollaston's Differential Barometer. 
- Would some correspondent describe Wollaston’s 
differeutlal barometer, and how it is applied to deter- 
mine the draught of chimneys? A sketch of the thing 
would make it easier understood.— VENTILATION. 


(11504.]—Photographioc.—Can any of your corre- 
spondents give the name of a good substitute for canvas 
or carpet in a large photographic studio? The sitter's 

rt has a square of carpet; it is the rest of the room 

don't know very well what to do with. Besides the first 
coat of canvas it wears offin places, and it has occurred 
tome that it would be possible to stain the floor in imi- 
tation of tiles, and then varnish; the tiles to be the 
width of the boards.—CORNUBI ENSIS, 


11505.) A Wooden Pump.—A friend of mine has 
a wooden pump on his farm which hag become worn by 
the action of the bucket so that no water can be drawn, 
and a now bucket cannot be substituted, as it won't go 
down to the loose place. Is there any alternative but 
taking up the pump and reboring.—CorwcBlEensis. 


(11606.]—Refractive Index of Glass.—How is the 
refractive index of glass fonnd? Hasit anything to do 
with its specific gravity ?— ZETA, 

(11507. — Mathematical Astronomy.—Allow me 
to appeal to“ F. R. A. S.“ or Mr. R. A. Proctor to solve 
a question for me. It is, of course, possible to find the 
orbit, mean distance, and other ephemerides of any 

lanet or comet from four or five observations of its 
A. and. dec. What mathematical knowledge is 
required for this? and would an acquaintance with the 
elements of spherical trigonometry co-ordinate geo- 
metry (algebraical) and conic sections be sufficient, or 
must I study the differential and integral calculus. 
Also, would it be possible for F. RA. S.“ to indicate in a 
letter the outlines of this method ?—ARIsTARCHUS. 


111508.)—Star Magnitudes—Will F. R A. S.“ or 
some other of your correspondents kindly give the magni- 
tudes of Argelander, Struve, and Herschel, equal to 
those of Smyth for atars above thetenth magnitude ? I 
should not ask, if it was not that they are essential to all 
who wish to use the varions star catalogues, and as 
many of our correspondents, as Mr. Knott, Mr. Burnham, 
&c.„ use different scales, without such a table these 
letters can but be of limited use. If“ F. R A. S.“ is nn- 
able to spare the time, perhaps one of these gentlemen 
might.—ARISTARCHUS. 

111509. —Adapting Barrel to Pianoforte—Will 
any subscriber tell me how to adapt a barrel to a piano- 
forte (one of Bord's)? How are the barrels made? 
How are the pins made to act on the hammers ? and 
would it interfere with ordinary playing? with any 
other information that would be a guide to the same. 
A drawing would greatly assist me.—G. W. WOoL vx, 


Sydney, N. S. W. 

{11510.] — Defective Se Machine. — Will 
“ Jack of All Trades” tell me the reason of the cotton not 
slipping off the hook froely (one of Wheeler & Wilson's 
machines) it haugs on the bevelled pert after the brush 
has let go, when the point of the hook has passed the 
brush, the loop still clings to hook. Any information 
about machines in general would be acceptable to 
aw readers out here.—G, W. WooLVEx, Sydney, 


(11511.]—Rubber Tires.— Could some of our scien- 
tific readers tell me if there is not a disadvantage in the 
rubber tirea of bicycle wheels in consequence of the 
auction which there must be, I think. caused by the 
flattening of the surface of the rabber on the ground with 
the weight of the rider upon it. We know that it is much 
easier for a horse to draw a cart, &c., over a hard smooth 
rond than over a soft one, because it don’t draw so 
heavy, as it is termed. I suppose it is the suction that 
causes the heavy drawing. Applying the same principles 
to the rubber and iron tiree, which would be the lightest 
drawing? Rubber tires must make the bicycles go 
quiet. and give nicely tothe unevenness of the roads; 
but is there not more suction, and thorefore do they not 
draw heavier? Perhaps somno one who has had some 
experience in ridiug wheels with iron and rubber tires 
con give an explanation to the above, and oblige—A 
ConstaxT READER 

(11512)—Lathe Chuck.—I observe in No. 362 a de- 
acription by “Gort” of a chuck for turning oval handles. 
I wi-h him to tell me how be holds the other end of the 
hardle. Perhaps G a: wr “Semper Paratus” will 
instruct me.—T. Leirr. 
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to be forwarded to the Editor, at the O 2 
pene hacia Tavistock-street, Covent-garden, W.O, mes; 


Amount previously acknowledged .. . £8393 6 6 
Per J, C. Lambert :— 

Mr. Aguew oe oo * eco oe * 0 20 
Mr. Robinson oo * ae ~e ae 0 1 0 
Mr. Bell oe ee ee . oe oe 0 1 0 
Nr. Thomas oe ee ee ee oe 0 0 R 
Mr. Coney .. oe ee e ee da 0 0 6 
A Dirty Friend ee . ee aes oe o 0 NN 
W. ee ee ee eo ee ee ee 0 0 21 
J. C. L. 0 se ee oe oe ee 010 
4. F. L. eo ee o~ oe oe ee 006 
48 138 9 


ANSWERS TO CORRESPONDENTS. 


— at 


% All communications should be addressed to the 
EDITOR of the EnGiiso MECHANIO, 81, Tavistoch-strest, 
Oovent Garden, W.O. 


The following are the initials, &c., of letters to hand 
op eee morning, April 2, and unacknowledged 
elsewhere :— 


R. Gay and Co.—John Browning —J. 8. Darton.—H. 
Dolan.— Wm. Houlker.— Francis Hawkins.— E. T. 
Sutcliffe —Gao. Read.—R. G. Moberly.—W. H. Bailey. 
—Thos. W. Cowan.—R. Nelson.—k. W. Bur ` 
Clark.—E. H. i L. Pendered.—J. and H. 
Crace.— H. W. Hollis — Col. Anderson. — A. Ledger. 
H. E. Havergal.— Jas. Johnson. — Wm. At wood.—J. E. 
Muspear.— T. C. Mulvany.— W. G. Roberta. — V. B. 
E. S. H. Hallett.— Porter and Lane. — Robert Neilson. 
— Webb and Co.—Charles Baker. —Lieut. Col. Fendall. 
E. James.—Q. E. D.— E. J. D.—Bllliardist.— R. J. 
Agricola.— E. L. G.—Sbeet Iron. — Wallace.— Zeta. 
Argyrius.— Bachelor Jubilant. — Colombo. — Simple 
Equations.— Ramsgate.— E. Barber.— R. A. G. -A Con- 
stant Reader. — Aspirant. — W. — A Barrister.—Illu- 
sionist.—R. M.—Lambrock.— Reed Maker.— W. R A.— 
Redivivas.—O. J. R. — Geo. Blackledge.—W. J. Trinder. 
Beacon Lough.—J. H. Lanoaster.—J. K. P.—Soeptio. 
—M. A. B.—J. Still.—W. H. Robinson.—Querist.— 
E. W. J.— A New Subscriber.— Saul Rymea—R. A. 
Proctor. — Fidelio. — Chisel—R. R. Forbes.—Drink- 
water.—O. J. L.— Holiday Time.—W. and B.—Old 
Shoreham.—Organist.—J. G.—W. T. M. D.— 
Skelton. — The Harmonieus Blacksmith. — Bobo. 
Daleth. — O. 8. W. — Monte Cristo. — J. M.— Man- 
cuniensis (what a name!) — Ralph Lowdon.—Ber 
nardin.—J. Pemlington.—J. R D.—J. C.—Excelsior.— 
Schoolboy.—W. Millard.—A. J e W.—Mercuria—VJ. C. P. 
— Fe Sut. — W. Horrooks.—V.—Zoo Andra.— Un 
Irlandais.— Peter Wallace. —Thetamu.—C. J.—Gouge. 
—Jas. B. Cooke. — Cord walner.—C. W. H—No. 170. 
mingten.— 16g. West Oornwail T. A. Harry Balley 
n oe.— LI — as or a 
F. T. 8. 8. D.—Q. E. D.—H, 5 pat! 
Asher.—T. H. Sanders. -H. E.—James Ridout—J. W. 
Fennell.—G. Lamb.—Domestic.—W. R Birt.—J. Bir- 
mingham.—G. B.—Zulo.—Melodious.—J. O. Phippa— 
8. K. S. T.—Wm. Cooke —R. Lupwards.—Practicus.—J 
R. Nichols and Co.— lo-American.— A Pattern 
Maker.—H. O. Symons.—W. E. Cannabe.—Walter 
Winning.—Robert Walker.—W. Quy.—Tantalua—F. L. 
—Novice.—J. O. 8. Kenny.—Wm. Oldfield.— Wiliam 
Tonkes.—A Constant Reader.— W. Hughes.—Reader. 
—8. Bottone.—F. R. A. 8.—Capital and Labour. 
A VETERINABIAN.— See "Hints to Correspondents,’ 


No. 4 

ODlaining. “Your query was replied to in No. 868, p MA, 
D Tour query was rep o. 868, 

J. FrRanxLIn.—We do not remember the query. i 

R. D. O.—See indices to back vols. 

C. Macz (Reading).—Stamps only sufficient for one ad- 
vertisement. 

Tusa. Katn.—Should be glad of the paper with diagram. 
at your convenience. 

CoTTON OIL, J. L. 8.—Your queries are advertisements. 

Jas. Hastre (Goatfoot Collieries, near Kilmarnock).— 
The ENOGLIsa MECHANIC is regularly published on 
Thursday morning, and if you do not get it till Mon- 
day, the fault must be the agents, not ours. 

A. G and E. W. L—You can’t be constant sub- 
scribers, or you would not ask to be answered by post. 

W. OLDFIELD.— Tes. 

E. L. E.—You must try and work out the sums for your - 
self. The ENOTLIaR MecHAxNIC is not a schoolboy's 


organ. 

R. G. B.—See last few numbers for information on n- 
cubators. 

A Cuump.—Lay the case before some well-known and 
trustworthy neighbour, such as mayor, oe ray mee or 
magistrate, or any man of honourable c cter. 
From what you say the lawyer is acting dishonestly. 

W.O. BucKNELL.—See Hints to Correspondents,” No. 4. 

E. RAE. — Shall have attention. 

DoLomiTE.—First query inserted, the second is an 
advertisement, as it can in no way interest any one 
but yourself. 

A BARRISTER.— Thanks for your letter on query 12271 
and answer. Sigma has also replied. There are 
always rascals to be found, and the correspondent 
who asked and answered this question is one. We some- 
times receive hundreds of lettersa day, and in the hurry 
of preparing forthe press for this and other publica- 
tions it is almost impossible to prevent a query this 
occasionally slipping into our colamns. During the 
last two years we have received scores of queries and 
answers, written by men who have more time and 
money than wit, and who, we suppose, think they are 
playing practical jokes. But they hardly ever find us 
napping; we don't even acknowledge their letters, 
but we keep them as testimonies against them, and it 
is very likely that one of these days there will be a 
nice little exposure in our columns or in a law court, 
as we have no doubt that we shall be able to trace tho 
handwriting to the authors. ‘A Barrister,” or 
“Sigma,” or any other corresp : nny see 
handwriting, and so help us Yen 

P. N. HasLUcK.— Seo answer t 
letters are preserved, an] + 
are the greatest offender 

J. W.—Seo pp. 259 and 2- 
wire covering machine. 

WELSHMAN.— Write to th 


` 
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H MECHANIC AND WORLD OF SCIENCE.—No. 367. 
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B.—No room for suoh profitlesa communications. You 
first ask an involved arithmetical question, then solve 
it in your way, and conolude by asking E. L. G.“ his 
opinion of the solution. Did tho thought over occur 
to you that the avaliable space of the ENGLisH 
MecHawic is ina sense publio property, and that it 
should not be wasted in airing individual idio3vn- 
craciesn? If not please bear the hint in mind. We 
esteem those correspondents the most who say the 
best things in the fewest wor!«, ro that the largest 

le number may receive the greatest benefit. 

H. F.—See indices to back vols. 

A NEW Supscaiper.—Ask any maker. You can hardly 
expect us to engrave representations of ordinary con- 
certinas and accordions, that you may be told the 
‘difference between them.” 

Communications which can only appear as advertise- 
ments to hands frum M. A. Adama, Ultima Thule, A 
Young Student, J. W. Card, Jnyiter's Moons, W. d. 
Porter, Peterborean, A Brewer, J. Gilfillan. 

R. S. T.—To destroy moths in furniture, &c., see p. 21, 
Vol XIIL, also recent back numbers. 

NuLrRH Lowpon.—I{ we understand your query aright 
ite insestion would be irreverent, espectally at this 
season. The evont is not one for discussion in these 
pages. 

BUBSCRIBER (St. Austell) —We do not know the makers. 
Address was given, write them. 

PopopaxkTYLos Fos.—For cement for aquariums, see pp. 
808 and 582 Vol. XIV. 

L. W. D.—A pint contains 34°68 cubic inches. 

Q. Yorxx.—The society you speak of does not answer 
the want that March“ wishes to see supplied. We 
have again and agnin received complaints of the kid- 
gloved character of said society, and heard wishes 
expressed that a more robust one should be instituted, 
and in more than one instance from members of the 
said society themselves. 


Terms “ Borzprxc News," No. 899, ConrArns:—Notes 
on Barthwork—-I.; How to Build Scientifcaliy with the Aid of 
Modern Inventions—X. ; Decorative Processes; Material and Style 
for London Architecture; A Plea for Gothe: Gradienter Survey- 
ing: Our Water Supply Considered in Relation to Protection from 
Fire; The Architect's Office, Guildhali: Chromatte Decoration for 
Street Architecture; Chateau du Lude, France: The Cathedral of 
Trent; The Origin of Fires: The Ivetitnts an? tho Emplo: ment 
of Sarveyors; Architectural Association; Tho [1 nse of Commons 
on the New La 


ligh by Biectricity ; Softening Frozen Ground for Exeavating; 
Legal Ngence; Civil Engineering; Statues. Memorial, & e.; 
Building Intelligence; Archmolugical; Land and Building 


Han e 
Matters; Our Office Table; Trade News :—Price 2 ., post free apd. 
31 Tavistock-wetreet Covent-gerden, W. C. 
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THE INVENTOR. 


— 


SPPLACATIONS YOR LETTERS PATENT DURING THB 
WERE BENDING MARCH 28. 1878. 


1 H: d. Hedley, Wolverhampton, for an improved fire- 
4 . 

818 N. Gorga, Belfast, Ireland, for e synoptic system and 
characters employed therein for the morn eany learning of the pro- 
nunciation of English and foreign languages. 


919 G. Pashley, Sheffield, for a new: or improved valve for hy- 
aio and other purposes. 


820 E. Feldtmann, Mark-lane, City, for an apparatus for heating 
and ventilating railway passenger carriagos. A commanieatioa. 


NM. A. Boul, Southampton-baildings, for a new or improved 
balloon locomotive or pavigable balloon, A communication. 


22 C. Dambleton, Fareham, Hants, for improvements in ap 
peratus for cutting or forming serew threads upon wood, metal, 
and other material. 

fl. E. Holten, Gracechurch-stveet, City. for improvements in 
mechanical writing instraments, applicable for reporting and other 
purposes. A communication. 


834 W. Marshall, Bootie, Lancashire, for Improvements in clog 
bettoms. 


#25 J. Copeland, Manchester, for an Improved valve to be used 
ee ogee and stopping the supply ef steam, water, air, gas, or 
other s. 


626 W. Garey, Aberdeen, for improvements ia preparing paper 
or 6 purposes. ; i 

87 J. H. Johnson, Lincoln's Inn-ficlia, for Improvements in 
compositions to be nsed in fireworks and for signalling purposes. 
A communication. 

aca W. R. Lako, Sonthampton-bnildings, for improvements in 
printing telegraphs. A communication. ; 


829 W. R. Lake, Bouthampton-buildings, for improvements in 
printing telegraphs. A communication. 


S30 W. R. Lake, Southampton-bul'dings, for improvements in 
apparatus for raising, retaining, and lowering boats. A com- 
munication, 


PATENTS SEALED. 


2611 J. Verity, for improvements in the constractinn of chim- 
neys for gas burncrs and oil and other lamps, and in reflectors and 
protectors for the same. 


2518 T. C. Eastwood, for irrproved machinery for preparing and 
combing wool, flax, silk, cotton, anl other Dorcus substances, und 
polls and waste from such substances. 


3587 O. A. Hardvand A. E. Stayner, for improved methed and 
appliances for shafting picks und er too's, such as are generally 
furmed with an eye. 

2628 J. Bailey, fora new or improved joint for screw piles. 


1581 R. Bandot and E. Roettger, for trnprovermenta in obtaining 
motive power by the heat diffused in the air uc avy other Guid or 
Uquid body. 

2583 J. Shepherd, for improvements In apparatus for separating 
water from steum. 


2577 A. Walia und C. J. Steevens, for improvement in apparatus 
for heating the feel water and partialty contensing the exhaust 
stoam in portable suginus, locomotive engiurs. aud other engines 
wherein the cylinders aud boiler are fixed tuquther. 


25% A. Pécaud, for a new brako to be adapted to railway 
carriages. 


“S68 N. Long, for an improved freezing machine and refri- 
gerator, 


3604 T. Jackson, for the improvement of pianoforte actions. 


2843 H. Sprengel, for improvements in the preparation of ex- 
plosive compound. 


2463 A. II. sell and D. Lane for improvements in the mann- 
facture of (liuminating gas, 


2705 R. P. Williams and J. Prise, for improvements in the perz- 
manent way of railwaya. 


2779 W. II. Tayler, for improvements in stoves for burning gas 
or ces and air, for general beating and cooking purposes. 


Kss J. H. Johnson, for improvements in disintegrators. 


nr, Ʒ 


2827 G. Kallmever, for improvement in sewing mach' nes. 

240 W. R. Wbite aw, Glasgow, for improv: ments in furnsces. 

2852 A. M. Clark, for improvements tu traction engines. 

a E. de Zucento, for improvements in apparatus for making 
and copving drawings and writings. 

328 E. Korting. for improvements in steam engines. 

38215 R. B. Evered, fer improvements in taps or vulves. 

geso J. H. Johnson, for provements in extinguishing fires, 
and in apparatus or means to be employed therefor, 

117 H. Franes, for improvements in macninery for combing 
woo! and other fibres. 

915 J. H. Greenhill, for improvements in disintegrating ma- 
chinery. 

149 A. NM. Clark. for improvements in applving colours or tints 
to photographs, alhumenised and other surfaces. 

199 D. Joy, for improvements in the mesus and apparatus for 
the removal of slag from blast furnaces. 

329 W. R. Lake, for an improved method of preparing and pre- 
serving hops for the manufacture of beer, and for medicinal pur- 

ones, 

347 W. R. Lake, for improvements in engines to be operated by 
gunpowder or otherexplusive material. 

2851 8. Schuman, fer improvements in falling or walking and 
felting wollen and bair fabrics, and in the means and mechanism 
employed therefor, i 

2589 II. P. Armstrong, for improved instruments or apparatus 
to ald in teaching persons to play upon keyed or stringed musical 
instruments. 

2561 N. C. Underwood and W. Ads bead, for improvements in the 
sede ot folting hat bodies and other felted fabrics, and ia apparatus 
therefor. 

2567 C. de Chastelain, for improvements in the mode of and ap- 
paratus for intercepting, „ and filtering {weal and sewage 
or drainage matters. 

3673 H. Turner, for improvements in the formation of plastered 
ceiu and cornices, being also applicable to wall surfaces 
generally. 

25.50 W. E. Gedge, for an improved screening apparat un. 

2581 . T. Hughes, for improvements in reeling machinery used 
for forming threads or yarns into skeins or hanks. 

2587 J. M. Plessner, for improvements in obtaining motive 
power, and in apparatus to be employed for thie jarpose. 

2589 C. Catlow, for improvements in looms for weaving. 

2591 H. ad dae for improvements in the filtration or separa- 
tion of mineral or other oil from oleaginoue matter or from matter 
or compounds containing oil, and in apparatus therefor, applieable 
also to the filtration of some other mattor. 

2593 T. Waller, for improved arrangements for the supply of 
fresh hot or cold air or mixed hot and cold air in infirmaries, hos 
pitals, and other buildiogs. 

256 T. Varley and F. H. Varley, for improvements in eleotric 
telegraphs, part of the invention being applicable to other pur- 
poser, 

ar N. D. Spartall, for improvement in apparatus for propelling 
ves gelt. 

26.6 J. H. Kearne, for an improved blotting-pad book diary. 

2811 J. E. Liardet, for improved mechanical arrangements for 
working and protecting ordnance and other firearms, and for the 
detence of the mon in charge of the same. 

2614 H. Kinsey, fur improvements in steam winches, partly 
app'icable to steam engines generally, and to other purposes. 

9626 W. I. Ellis, for improvements in machinery for forcing and 
exhausting sir or other gases. 

2 8 L. Pocock, jun., for improved means or apparatus to be 
employed in che di) ing ef guano, monure, T other similar sub- 
stances. 

2625 O. Demailly, for improvements in disaggregating textile 
plants and woud, and in the apparatus in connection therewith. 

2640 A. Browne, for an imuroved revolving piate! toy. 

“648 J. Gowans, for a new or improved tracti n ou for drawing 
or propel'ing vehicles on tramwaya. 

2644 J. Gowan», for improvements in machinery ured in tbe 
eonstruction uf tramways and raiiwaye and appiieable to other 
similar gh Strep 

2648 H. 


holes. 

2659 J. Burrow, for improvements in treating sewage and other 
matters. 

2676 T. J. Smith, for an improved process for treating filaments, 
threads, and fabrics to render them suitable for dyeing. 

2678 W. E. A. Hartmann, for an improved mode of and ap- 
paratas for burning pulveiisdd fuel. 

2708 P. Brannon. for 'mpruvements in the construction of fire- 
proof houses and other buildings. 

Ss Lodge, for improvements in the manufacture of artifi- 


75 J. Homan, for improvements in rolled iron joists and 
ers. 

7140 O. D. Abel. for improvements in the manufacture of iron 
and steel, and of alloys of various mat als, and in the apparatus 
or rea in conneetion therewith. 

48 H. 8. Dunn, for improvements in boring and winding 
machinery connected with boring for minerala, wells, blastiug and 
such like purpuses, 
ane Be Hatland, for im provements in apparatus for propel- 

ng vessel 

2628 W. R. Lake, for an Improved inkstand and appliances to he 
used in connection therewith. 

2963 W. Weldon, for an improved method of drying chlorine 


s. 

17 W. R. Lake, for improvements in lamps or lanterns chiefly 
designed for out of-door situations. 

8241 J. Hodges, for improvements in purifying paraffin. 

3334 M. Tildesiey, for an Improved application of certain known 
materials to be used in the annealing of cast iron to produce 
matllaable iron. 

4842 W. Verity and B. Verity, for an improved perforated fire- 
clay gas burner adapted for heating or cooking purposes. 

4 H. Highton, for improvements in electric telegraphs. 

87 W. E. Newton, for improvements in preserving edibie animal 
and vegetable substances. 


194 T. K. Scruton, for improvements in the manufacture of 
neckties or oravuts. 

202 A. Higginson, for Improvements applicable to motive- power 
enctnes, enrine governors, and pumps. 

240 G. Abraham, for improvements in the fittings of window 


ashes. 

261 J. Boyd and W. Henderson, for improvements in machinery 
for weaving bair cloth. 

839 J. H. Johnson, for improvements in nail machines. 

840 J. II. Johnson, for improvements in burning hydrocarbons, 
and in apparatus to be employed therefor. 


BrsakPastT.— Epps sCocos.—GRATEFULanG COMPORT. 
ING.—*' By a thorough knowledge of the natural laws which govern 
the operstions of digestion aud nutrition, aud by a careful applica- 
tion cf the fine properties of well-nelected cocoa, Mr. Eppa has pro- 
vided var break fast tables with a delicately-Asvoured beverage 
Which way save us inaoy heavy doctors’ bilis."—Ciri Serrice 
Gazette. Made simply with Bolling Water or Milk. Each packet is 
adbelled— Jann Erra & Co., Hommopathic Chemists, London. 


ADDRESSES. 
VVATER-WHEELS (Query 11117).— 
Wheels 3ft. and “ft. in diameter. Particulara would 


oblige ” Youngater.’—CHARLEs BREWER, IIlogan. 


O BRASS FINISHERS. — WANTED, 


tbe Nawe of a Firm that can supi'y fiutahed Brass Castings. 
paitern patented, weigh! about 10oz.—D, C., Post-oinee, Stockton- 
QO: lees, 


OR “ARMLESS ENGINEER,” Address, 


Care of Mr. WALKER, 10, Turnoroft, Stockport. 


\ ILL F. P.“ (No. 11249) on Concrete 
Baldings kin! y Inform W. BUTLER, Within, Et ax. if 
he may fee lie h. 1. H © F. P'on erecting? 


SSOCTIA'TE” is asked to Advertise his 
Addreaa in order tnt sous CRYOLITE may be offered 
him. It is Mr. H. B., Ciyde- villa. Surbiton, 8. W. 


alker, for an improved apparatus for making button · 


Terms of Subscription, 


PAYABLE IN ADVANCE. 


5b. 6d. for Six Months and 115. for Twelve Months, Post 


Free. 


Volumes V., VL, VII., VIII., IX., X., A., III., and XIII., 


bound in cloth, 7s. each. 
Vor. XIV. WILL SHORTLY Bs Reavy. 


Indexes for each half-yearly volume, up to Vol X. 


(except Vols. II., V., and X.) inclusive, 2d.; Post 
Free, 24d. Oases for Binding, 1s. 6d. each. 


„% Subsoribers are requested to order Cases and Vols» 


through their booksellers, and not to send direct. The 
new regulations of the Post-office prevent their trans 
mission throngh the Post. 


To American Subscribers. 
Subscribers in the United States can be supplied with 


the ENGLISH MECHANIC post free from this Office, 
for the sum of 18s. (8 dols. 25c. gold) per annum payable 


in advance. 
t7" The remittance should be made by Internstional 
Post-office Order. Back numbers be sent by the 


ordinary newspaper post. 


Notice to Subscribers. 


Subscribers receiving their copies direct from the 


office, are requested to observe that the last number of 
the term for which their Subscription is paid, wll be 
forwarded to them in a coloured wrapper, as an intims- 
tion that a fresh remittance is necessary, if it be desired 
to continue the Subscription. 


Charges for Advertising. 


6 
ALL ADVERTISEMENTS (except in the Exchange 
Column), per line of Eight Words. .. . . . . 0 
Every additional line.. . . .. . .. . . . . . . .. O 
(No advertisement inserted for less than 1s.) 
Larger Advertisoments Contracted for. 


ADVERTISE MENTS in EXCHANGB COLUMN for 
Sixteen Words . . . . . . . 6 Ô 6 
For every succeeding Eight Words . . ... 0 8 


The address is included as part of the advertisement 
and charged for. 

Advertisements must reach the ofico by mid-day on 
Tuesday to ensure insertion in tho following Friday's 
number. i 


OUR EXOHANGE COLUMN. 


HxcHaNnce Advertisements are charged at the rate of 
Siwpence for the first Sixteen Words, and Sispenes for 
every succeeding Eight Worde. 


Vols. XI., XIL, XIII., and XIV. of Exoirew Meonawte 
(anbound) for Seond-hand Cornet, or ofenm.—A. B., Posi-oifes, 
West Calder, Edis burgh. 

SKWING MACTINE or good Violin and Case for Second- 
band Piano.—Vavip SMALL, 20, Gladstone-street, Glasgow. 

Two Large Pair Stocks, good as new, dies for smallest 
pair: for Printing-press and Types, or offers.—Apply, Josaracs 
BLooxVIELD, Earles-atreet, Thetford. 

Booxs for Typo, 2-line Prca Sans, or any sort. Send 
List.— Address. J. Gomer, 16, Week-street, Maidstena. 

Mol. Yacur (value 15s.), 14 Beading Planes (valse 
20s.), for Cylinder.—W. Vox wN, 161, Parrock-st>eet, Gravesend. 

Large Cylinder Biuecrnican Macaine complete, for 
Pair Storeo-Lenses.—W. Mountain, Repton-street, Upper Brouk- 
street, Manchester. 


Splendid Caufra and Lens, Box of Lantern Slides, 
fer Harmonium.— WILAAN Guxwina, 28, Ingite-atrest, Inverases. 


SPANIEL Rerrrever Doo, handsome, takes water 
woll. for Bicyclo, or offera,—T. MaPuait, Famworth, Waeringtre. 


Viouin, Concert Flute, or English Conoertina, for 
Airgun er Single Perambulator.—O. Joununt, 71, Great Titeh@eid- 
street. Oxford - street, London. 


an P 


Demy 4vo,, with 91 Woodcuts and 28 Plates, cloth hoards. Published 
at 278., reduced to 124. po tage 7d. 

\ ECHANICAL ENGINEERING; A 

A Practical Treatise on. By FRANCIS CAMPIN., CR, 

Author of The Application of Iron to the Constraction of Bridgea, 
Girdersa, Roufs,” &o. 

-y The publisher who recently advertised a work by the ame 

Author, under a similar title has found it necessary to sahet irate 


another, the above being the copyright of Messrs. LSK WOOD & Co. 
London: LUCKWOUD & Co., 7, Stationers’ Hall - court. B.C. 


Now ready, 12mo., cloth boards, 4. 61., postage id. 


HE WORKMAN’S MANDAL OF EN- 


GINEERING DRAWING. By JOHN MAXTON. Instru- 
in Enginewring Drawing, South Kensington. Nearly 367 Wood ate 
and 7 Plates. 

Even accomplishad dranghtsmen will find in it mach thot will be 
of use to them. A copy of ıt should be kept for refereace im erery 
drawing office." —Enginecring. 

„An iudispensable book for teachers of engineering drawing. 
Mechanics’ Magazine. 

London: LOK FOND & C., 7. Btationers’ Hal!-court, B.C. 


Now ready, 12ino. prive 7s. 6d., cloth, pe Ad. 


THE TIMBER IMPORTER'S, TIMBER 


MERCHANT3, ant BUILDER'S STANDARD GUIs: 
comprising copious and valuable Memoranda for the uze of the 
Retailer and Builder. By RICHARD E. GRAN DT. 

Ermythlug it pretends te be, and all that tbe class to whom it 
appes requires “—Fnglish Mechanic, 

“The only diffculty we have is as to what is worin ite pare 
What we have tested of the contents, taken at randum, is dmvariss}3 
corr ct.” — lustrata l Huiider a Journal, 

London: LOCKWOUD & Co., 7. Stutiorers’ Hall-court, R.C. 


Just Published, 16th Edition, $to, 140 pages, pet free 1. in t 
Weight 1002. 


Bares ILLUSTRATED USEFUL 


INVENTIONS, containing 890 Word Engravings of Exit 
uc Suudries. bterm Fittings, Tools, Small Machines, Caure 
Clocks, Lightning Conductors. Electric Tele ruh Iurtrumend e.. 
A2 „ with prices attached, vA ble to all whe are interested in mes? 
factures, Mechanics’ Inatitntes and Reading Rome supptied gratie. 

7 BAILEY & CO., Luventora, VPatentecs, Manufacturer, 472 
fuuridters, Klevtric Telegraph Bngivears, Turret Clock Makare, . 
Alls Warws Na far,. Manchester. 


XI ZIT OF KIN (1871 edition, now 

ready). A elassifed and descriptive INDEX (af 2°28 

Baines guaranteed), to Advertisements for Next of Kin, Chaa «7 

Heita, Legutoes, Aa., from 17 to 1971, post free for 88 stampt 

Address Mr. COLLMLR) No 17, Southampton-buildings, Ohancv? 
lane, London, W. d. 
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ARTIOLES. 


| — e 
PUDDLING MACHINES. 


N the account of Danks's rotary puddling 
furnace, which we gave on p. 579 of our last 
volume, we alluded to the probability of supple- 
mentary reporte being presented at the meeting 
of the Iron and Steel Institute, in order that a 
clearer idea of the whole bearing of the new in- 
vention on the iron industry might be rendered 
more easily obtainable than was possible from the 
necessarily incomplete description of the process 
furnished by the Commissioners on their return 
to this country. Mr. G. J. Snelus, one of the Com- 
missioners, has now presented to the Institute at 
its recent meeting, as full a report on the scien- 
tific, practical, and commercial aspects of the 
process as the time at his disposal enabled him to 
accomplish ; and from the manner in which the 
invention was spoken of at the meeting, a great 
and important change in the manufacture cf iron 
is about to be inaugurated. In fact, it has been 
stated that Mr. Danks has entered into an agree- 


ment with a number of iron-masters, representing 
various districts, to permit them to pat up 200 
furnaces on his plan in consideration of a pay- 
ment c€ £50,000 in six months. As few of the 
manufacturers intend to remove their old hand- 
paddling furnaces, this will represent an enormous 

crease in the puddling power of the industry, 
equal to an additional make of 300, 000 tons 


a year. 

The theory of the puddling process is described 
by Mr. Bnelus at the opening of his report, and 
if we give an abstract of this, the advantages 
obtained by the employment of Danks’s furnace 
will be apparent to our readers. Pig iron is the 
metal in what may be termed its raw state; it is 
combined with sufficient carbon to render it 
fusible at what is comparatively a low temperature, 
and is possessed of little malleability. A few other 
elements are generally found in the raw pig, such 
as sulphur, phosphorus, silicon, and manganese, 
and the object of the puddling process is to 
render the iron malleable by removing these im- 
purities" and the excess of carbon. This is 
accomplished by submitting the iron to a process 
of oxidation, the oxygen for which is obtained, in 
the old process, partly from the fettling or 
lining of the metal bath, and partly from the air 
which finds its way in through the door at which 
the puddler introduces his rabble or stirring-rod. 
By this means the carbon is converted into car- 
bonic oxide or carbonio acid, the silicon into 
silica, the phosphorus into phosphoric acid, 
and the monganese into manganous oxide, and 
these are vither carried away or pass into the 
slag. What beeomes of the sulphur is not 
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positively known, but it is believed to unite with 
the slag as sulphide of iron, or, becoming oxidised, 
to pass away with the gases from the furnace. 
In the Danks furnace, however, the whole of the 
necessary oxygen is obtained from the fettling, 
and it was the failure to secure this necessary 
property in the lining of the metal bath that 
proved so great a stumbling-block to the intro- 
duction of a machine for mechanical puddling ; 
for some years ago Mr. Menelans, who is a 
most untiring experimenter in this direction, all 
but succeeded in producing a rotary puddling 
furnace, being stopped solely by the difficulty of 
procuring a suitable compound for fettling pur- 
poses. It was at this stage of the invention 
that Mr. Danks, of Cincinnati, took up the sub- 
ject,and after numerous experiments hit upon a 
method of fettling with a material which gave the 
desired results. The revolving chamber or 
puddling bath of his machine, which we illustrated 
on p. 579 of the previous volume, is constructed 
with longitudinal wedge-shaped recesses on its 
interior face, which assist in firmly holding the 
mixture forming the first or initial lining of the 
puddling chamber. This lining. consists of an 
ore free from silica, ground up and mixed with 
lime cream, so as to form a kind of mortar, which 
adheres to the plates forming the revolvin 

obamber, and when dried becomes refractory, aid 
sufficiently cohesive to allow of the fettling proper 
being melted upon it without itself melting, or 
separating from the plates ofthe furnace. On 
this initial lining a quantity of ore, free from 
silica, is melted and distributed over the whole 
surface by slowly revolving the chamber, and 
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while this coating is in the molten statelarge lamps 
of similar ore are thrown in, and being cold cause 
the melted metal to set round them and fix them 
firmly, thus producing a rough lining with a 
largely increased surface to act upon the charge 
of pig iron. It is absolutely necessary that these 
lumps should be of such a texture that they will 
not crumble with heat, and they must be nearly 
free from silica. ‘' Tap cinder’—i.¢., cinder ob- 
tained from a heating furnace where a bath of 
oxidised iron is used to protect the plates instead 
of sand—is a suitable material both for the linin 
and the lumps, but where this cannot be had, an 
ores free from silica are difficult to obtain and ex- 
pensive, Mr. Snelus thinks it would pay to 
oxidise scrap iron for the special purpose. A 
great advantage of the mechanical puddling pro- 
cess is found in the larger yield of metallic iron, 
a portion of which is obtained from the lining of 
the furnace; for it is obvious that if the necessary 
oxygen for oxidising the carbon in the pig is ob- 
tained solely from the oxide of iron forming the 
lining the latter must be reduced to the 
metallic state, and so help to swell the yield of 
puddled iron. It is also worth mention that 
under these conditions the carbon is oxidised to 
its highest point, and more pure metal is obtained 
than when carbonic oxide alone is produced. 

The fettling having been successfully accom- 
plished, the pig iron to be puddled is introduced 
in large lumps, the charge being generally about 
600lb. The chamber is then slowly rotated at 
intervals, so as to expose the charge equally to the 
action of the flame, and when the whole is in the 
molten state the chamber is made to revolve 
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about once every half-minute for the firet eight 
minutes or so in order to insure the perfect action 
of the cinder upon the molten metal. At this 
stage of the a jet of water is directed 
against the lining on the descending side, so as 
to solidify a portion of the cinder, which is thus 
carried under the melted iron, and rising up 
through it combines with and removes the impu- 
rities in a more effectual manner than has 
hitherto been the case, even with hand puddling. 
Mr. Snelus thinks that the jet of water also has 
the effect of carrying off sulphur from the 
cinder. In about ten minutes after the pig iron 
is all melted the cinder is run off, carrying with 
it a large portion of the products of the sulphur, 
phosphorus, and silicon, and the iron begins to 
boil. The chamber is now made to revolve six 
or eight times in a minute, and a high tempera- 
ture being kept up the iron is thrown about vio- 
lently till the process is complete, and the speed 
being reduced the ball begins to form. The 
stopper hole is now opened, and the ball partially 
solidified by means of a tool, when the head-piece 
is removed and the ball taken out by means of a 
lifting-fork, as described in the previous article. 
The defect of the process as here described, how- 
ever, consists in the fact that the time taken to melt 
the charge is actually longer than that occupied 
in puddling—viz., from 30 to 50 minutes for a 
charge of 600lb., and this time consequently 
represents a large consumption of fuel. It is so 
far satisfactory to find, nevertheless, that this 
defect is one the removal of which offers no 
insuperable difficulty ; for finding that while the 
new puddling furnace is economical in the work- 
ing of its own peculiar duty, it is a bad melter of the 
iron, Mr. Snelus points out that the charge must 
be melted elsewhere and brought to the mechani- 
cal 1 in the molten state. By the adoption 
of this method, he thinks that not only would 
a moiety of the fuel be saved, but twice the 
number of heats might be obtained in the same 
time. The arrangements for firing and regulat- 
ing the blast of the farnace form an important 
part of the invention, and contribute largely to 
the success of the system as a whole. The 
puddler has, in fact, complete control of his fire; 
by means of a valve he can so reguiate the blast 
as to urge the furnace to an intense heat or to 
almost stop combustion altogether. This blast 
also serves to prevent the entrance of air at the 
joint between the revolving chamber and the 
furnace, the full pressure inside stopping its 
ingress, and thus avoiding all waste of iron which 


| might be caused by the admission of free oxygen. 


With regard to the cost of puddled iron by the 


, Danks process, Mr. Jones, the member of the 


Commission who has drawn up the supplemental 
report upon this part of the question, estimates a 
saving of 10s. 8d. a ton, but considers that this 
is considerably underestimated. Mr. Danks, 
however, claims a saving of £1 a ton, and it is 
probable that when the machine is brought into 
extensive operation, that figure will be reached if 
it is not exceeded. The effect of so large a re- 
duction in the cost of producing malleable iron, 
together with the ascertained fact that 12 of 
Danks's rotary puddlers will turn out as much as 
50 of the old hand-worked furnaces, for which of 
late years it has been difficult to obtain a supply 
of competent men, owing to the laborious and 
exhausting nature of the work, will speedily 
make itself felt in commerce. So that taking 
into account that this new rotary puddler dis- 
penses with the killing labour of its human 
namesake, besides doing his work better and 
cheaper, it is not to be wondered at that the 
report of the Committee has been received and 
adopted by the Iron and Steel Institute, and 
that arrangements are being made for the 
erection of a large number of Mr. Danke's 
furnaces. The opinions expressed at the 
meeting were unanimous in its favour, and, 
together with the high commendation pro- 
nounced by Mr. Menelaus, must be very gratify- 
ing to Mr. Danks. 

It must not, however, be supposed that 
while success has thus fallen to the lot of an 
American, it has not been striven for, and in a 
measure obtained by, our own inventors. . Mr. 
Spencer has succeeded in constructing a rotary 
puddling machine, in which the revolving chamber 
is made up of troughs. The results obtained 
from this machine are described as being highly 
successful, but as the iron is divided into com- 
paratively small balls, althoagh this is convenient 
for after operations, the general opinion was 
that from the greater 3 of che fuel and 
the inoreased size of the machine itself, it was 
not 80 valuable an innovation as the Danks 
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machine. We may, however, give an illustration 
and description of it in a future number. In the 
mean time we illustrate what we may term an 
adaptation of Mr. Danks's principle to the exist- 
ing furnaces, the joint design of Messrs. Howson 
and Thomas. The object of these gentlemen is 
to construct a machine which, while oer 
on the principle of the rotary puddler, shall uti- 
lise as much of the present working plant as 
possible, so as to avoid the large expenditure of 
capital rendered necessary by the impending 
revolution in the iron trade. Experiments have 
as yet only been made under imperfect arrange- 
ments, but the inventors consider that with more 
complete details their machine will provide a 
satisfactory makeshift for the Danks's furnace, 
‘and thus avoid the total Ioss of the now old- 
fashioned plant which is still sound and good. 
The section represents an ordinary puddling fur- 
nace, from which the hearth is entirely removed, 
and the revolving chamber B mounted in its place. 
A is the ordinary firegrate, which, however, it 
may be advisable to slightly modify, and C is the 
flue leading to the uptake, which would remain in 
much the same state as at present. The revolv- 
ing ohamber, B, is of wrought iron with cast- 
iron trunnions, and is preferably constructed of 
two cones, fitted base to base, for convenience in 
lining. The trunnions are mounted on rollers on 
a carriage which runs on wheels in a direction 
across the axis of the farnace. By means of this 
carriage the chamber is ran out between the flue 
and the firegrate for the purposes of being lined 
and charged, and for removing the puddled ball. 
The lining is made of bricks of ground oxide of 
iron burnt very hard, and the shape of the 
chamber being favourable a lining thus formed 
will wear down to jin. without giving way. The 
great difficulty to overcome in adapting this 
chamber to the present furnace consists, of course, 
in rendering harmless the oold air which finds its 
way m at the gap between tho chamber and the 
firegrate—a gap which is obliged to be left in con- 
sequence of the expansion of the casing by heat. 
This is accomplished by making the opening 
against which the trunnion works of two cast-iron 
rings inclosing an annular space which communi- 
cates either with the chimney, by means of a 
separate flue, or with the fire, as shown in the 
figure, by means of a pipe, E. A draught is thua 
formed in the annular space, which draws away 
the air leaking in at the joint, utilising it at the 
most serviceable point, and reducing leakage into 
the working chamber to a minimum. Screens are 
provided to prevent loss of heat when the chamber 
is run out, and the puddled ball is readily re- 
moved by tipping the chamber when it is drawn 
beyond the screens, which are perforated with 
holes for observation and manipulation. The 
chamber is worked by a steam-engine with 7in. 
cylinder and 7in. stroke, the gearing giving revo- 
lations of three and.six to the minute. It is 
probable that within the next few months great 
improvements will be made in the puddling pro- 
cess, now that do many minds will be directed to 
the subject, and are acquainted with what has 
been already accomplished ; for economy in fuel 
alone is well worth anxious study ard enter- 
prising experiment. 


LESSONS ON CHEMISTRY." 
Br Szumo R. Borrons. 
(Late of the Istituto Bellino, Novara, Italy.) 
(Continued from p. 30.) 


119 —OTHER compounds containing chlorine 
e and oxygen exist, but their constitution 
is doubtful, their composition uncertain, and their 
very existence as definite compounds is, by many, 
disallowed. We will notice briefly a few of these 
bodies, referring the reader who may be desirous 
of entering into details to the works of Gmelin, 
Watts, and Millon. 


120.—Eucutonine.—If a mixture of a chlorate 
along with hydrochloric acid be gently heated, 
a bright yellow explosive gas is evolved, which is 
the body in question. The composition of this 
body is constant; but as, by exposure to cold, it 
resolves itself into chlorine gas and another oxide 
of chlorine, it is regarded by chemists as a mere 
mixture. Its composition would appear to be 


CI, 2C),'0,", Cl O. 5 Or Clis Ois 


Some chemists look upon this as the missing link 
in the chain of oxides of chlorine, and represent 


its formula by a submultiple of the above pro- 
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portions—viz., Cl O,“. (See Odling, Beoquerel, 
Gmelin, &c.) 

121.—CHLORO-CHLORIO Aci.—Synonym : Chlo- 
rate of Chlorine Trioxide. —When a current 
of euchlorine is passed through a series of U- 
shaped tubes, cooled by a freezing mixture, this 
body condenses as a red fluid, while chlorine gas 
escapes. It resembles strongly chlorine tetroxide, 
but differs from it, inasmuch as it does not boil 
till it reaches 89°6° Fabr.!, nor explode below 70° 
Fahr. The composition of this body has been 
given by Millon as 2012 Os“, CI Os“, or, what 
amounts to the same thing, Cle Ois. Its formation 
from eucblorine may be expressed thus :— 

Clis O13 5 2C1,'0;, Cl Os + 7Cl'. 

122.—Croro-Parcniorio Actp.—Synonym : 
Perchlorate of Chloride Triozide.—On exposing 
chlorine trioxide to the action of light, at 
a temperatare of about 68° Fabr., this compound 

rates as a reddish brown liquid, smelling 
somewhat like bromine, and fumiog strongly in 
the air. When acted on by caustic potash, a 
mixture of two molecules of potassinm pereholate, 
K CIO, and one molecule of potassium chlorate, 
K'Cl'0,” is formed, hence its composition is sup- 
posed to be 
2Cl,'07", Cl Os = Cle Orr · 

123.—We have seen that tho most stable com- 
pound of chlorine with oxygen is chlorine 
heptoxide ; indeed, all the others are resolved 
into this by heat; hence Millon, who gave the 
subject much attention, inclined to the belief that 
the only definite compounds: : chlorine with 
oxygen are chlorine monoxide, chlorine trioxide, 
and chlorine heptoxide. 


SECTION 6c.—ComMPouUNDS OF OXYGEN WITH 
BROMINE. 


124.—Several oxides of bromine corresponding 
with those of chlorine are known. They present 


great analogy with the relative ohlertue tles: 


have been little stalle, end are ep 
we ahali cor 


bat as they 
to the present of no prectieal 
Gae our attention to the three 


are the et important. 


a. Beoenn Mowoxpse.— Synonym: Hypobro- 
mous anhydride. Symbol: Bra O“ (?) Mole- 
cular weeghkt ;: 178 


N. 
125.— Up to the time this body has 
not been isolated. union with the elements of 
water it forms the following eempound :—- 


a . Hyvosnowos Acip.—Syronym : Hydrogen 
Molecular 


Hypobromites. Symbol: HBr O“. 
combining weight: 970. 

126.—Prorerrms.—Almest exactly those of 
h orots acid; but as bromine holds oxygen 
with greater tenacity than chlorine does, its 
bleaching powers are not so active. The hypo- 
bromites are almost indistinguishable from the 
corresponding hypochlorites. 


127.—PREPARATION.—When an aqueous so- 
lution of bromine acts on mercury oxide it gives 
rise to mercury bromide and hypobromous acid. 
(See 101.) 


B. BROMINE PENTOXIDE.—Synonym : Bromie anhy- 
dride.5 Symbol: Bra Os“? Molecular weight : 
240 (7). 
128.—Like the relative chlorine oxide this body 

is unknown in the separate state. 


B (2). Bnoure Acrp.—Synonym: Hydrogen 
bromate.6 Symbol: H'Br'O,”. Molecular and 
combining weight : 129. 


129.—Prorertizs.—A_ colourless, almost in- 
odorous, oily fluid, strongly acid to the taste. It 
first reddens and afterwards bleaches vegetable 
blues. In all its properties it strongly resembles 
chloric acid, but owing to the greater affinity of 
bromine for oxygen it does not part with its 
oxygen 80 i 


130.—PreraRaTion.—By acting on potassium hy- 

droxide, K'H'O”, with bromine, a mixture of a bros 
mide anda bromate is prodnced. From this the acid 
may be prepared in the same manner as recom- 
mended for chlorio acid, or advantage may be 
taken of the power which bromine has of abstract- 
ing oxygen from the oxides of chloride by the 
following proceeding :—Chlorine is passed into 
a warm concentrated solution of potassium car- 
bonate. Potassium chlorate is thereby formed. 
On adding an equivalent of bromine this latter 
JJ eee eh ee 

1 Gmelin. 4 Hydric hypobromite. 

2 Idem. 5 Bromie acid. 

3 Hypobromous acid. 6 Hydric bromate. 
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seizes on the oxygen of the chlorie acid, expels 
the chlorine, and takes its place, thus :— 


K'Cl'0,” + Br' = K’'Br'0;” + CI’. 
From the bromate bromic acid may be prepared 


as mentioned at paragraph 115, substituting the 
bromate for the chlorate. 


c. Bromine Heproxrpe.—Synonym : Perbromic 
anhydride.’ Symbol: Br,'O,'(?) Molecular 
weight : 272 (?). 

131. Unknown in the free state. Combined 
with the elements of water, it forms :— 


c (2). Persromic Acin.— Synonym: Hydrogen 
Perbromate. Symbol: H'Br'0,". Molecular 
weight : 145. 


182.—-Prorenries.—Very similar to those of 
perchloric acid; but its oxidismg power is not 80 
great, and its affinities are not 80 powerful. 


133.—PREPARATION.—By adding bromine to 
perchloric acid as leng as chlorine is evolved. 
The interchange is expressed by the annexed 
equation :— 

HCl O + Br’ = HBr O. + Or. 

By this we learn, that although the affinity of 
chlorine for hydrogen is greater than that of bro- 
mine, yet this latter element has a stronger attrac- 
tion for oxygen than chlorine has, and hence is 
able to expel chlorine from its oxygen compounds. 


BECTION 6D.—Conrouxps OF OXYGEN WITH 
Iopink. 


Several of these have been described. We 
shall notice the three most important. 


A. lope Monoxrpe.—Synonym : Hypo- iodous 
anhydride. Symbol: I,'O" (?). Molecular 
weight : 270 (?). 

134. This body is enkaown in the fren state. 


4 (2).—Hyrosepeus Am. Synonym : Hydrogen 
cat Symbol: WYO". Molecular 
wright: 144. 

8 uae pole, = eared, 
trenepatont ene powo ozone. 
It first reddens and then bleaches vegetable 
blues, but the bleaching wetien is very Wardy and 
imperfect. 

136.—Prarranatrow.—If u fem erystels of iodice 
be placed in a watoh.gless, under a eines bell, 
with a stratum of well-claked lime surrounding 
the watch-glass, the iodine gradually welmtilises 
and is abserbed by the lime, whieh becomes of a 
more brilliant white, and is found to possess 
properties similar to chose of „ ehlertde of lime,” 
but not nearly so active. Care must be taken 
that the temperatare does not exceed 60° Fahr., 
as in this ease little or no hypoiodite is formed. 

When the body thus formed (consisting of 
calcium iodide and 5 distilled along 
with dilute nitric acid, er, better, with dilute 
acetic acid (1 part acid to 4 of water), hypoiodous 
acid passes over. (S. Bottone.) It is worthy 
of note that the ‘iodide of lime,” prepared as 
directed above, possesses more active bleaching 
powers than does the free acid itself. If, in the 
preparation of the acid (from the hypoiodite), 
sulphuric acid be used instead of nitric, or if the 
nitric acid be too strong, iodine, together with 
hydriodic acid, and not hypoiodous acid, is 
liberated. 


B.—IOpINE V Iodio anhy- 
dride? Symbol: I,'0,". Molecular weight: 
334. 

137.—A white crystalline solid with a strong 
acid taste. Prepared by heating iodic aoid (see 
below) to a temperature not exceeding 888° Fahr. 
It dissolves freely in water, and if the solution 
be concentrated, crystallises from it, without 
taking up water. 

B (2). Ionic Am. Synonym: Hydrogen iodate.” 
Symbol: H'I'Os”. Combining weight: 176. 
188.—Prorertirs.—Iodic acid forms colour- 

less, six-sided tables, very sour to the taste, and 

reddening litmus strongly. It is very similar to 
chloric and bromic acids. Like them it combines 
with metals to form a class ef bodies called 
iodates, which, like the corresponding chlorates, 
are decomposed by heat. The iodates differ 
from the chlorates, inasmuch as the iodates of 
the heavy metals, instead of yielding oxygen 
and an iodide, give, on heating, metallia oxides, 
iodine, and oxygen. The iodates of the ligh': 
metals, however, bebave like the oorres pong 
DU—U—. (—ͤ — 
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chlorates, that is to say, they give off oxygen, 
and are converted into iodides, thus :— 
M I'O; = M'T' + 80”, 

189.—PrepaRATion.—Iodic acid may be pre- 
pared by several methods. 1.1 part of iodine 
and 40 parts of nitric acid of the specifio gravity 
of 1'5, are to be boiled together in a porcelain 
capsule, until all the iodine dissolves. The solu- 
‘tion is then to be cautiously evaporated to dry- 
ness, redissolved in water, filtered through 
asbestos (while hot), and allowed to crystallise. 
In this process the nitrie acid loses its oxygen, 
which it gives up to the iodine, thereby converting 
it into iodio acid. The results of the operation 
may be seen by the following equation :— 

1 + EH'N” O0," — N” -+ H'T'O,”. 

In practice, however, pure nitrogen is very 
seldom evolved, the nitric acid being generally 
reduced to a lower oxide, and not to nitrogen 
itself. 2. If a current of chlorine be passed 
through water containing iodine in suspension, 
hydrochloric acid and iodic acid are formed. By 
virtue of its superior affinity for hydrogen, the 
chlorine combines with this element, while the 
iodine seizes on the oxygen thus set free. 

T + 3H,'0” + 50r = 5H'Cl’ + H'T'0,”. 
Tha resulting iodic acid may be purified from the 
hydrochloric acid by boiling, and allowing the 
liquid to orystallise. 

The iodates of the lighter metals may be con- 
veniently prepared by dissolving iodine in a 
solution of the metallic oxide, and then passing 
a current of chlorine through the liquid. A 
chloride, along with an iodate of the metal em- 
ployed, is the result. The following equation 
illustrates the interchange :— 


3M“ O“ +- I’ ++ 6Cl’ = 5M'Cl’ J. M'I'0,”. 
From these iodates the acid may be obtained 
in the mode described for chloric acid. 


C. Ioprve HErTOXIDE. — Synonym: Per-iodic 
anhydride. Symbol: Iz O7 . Combining 
weigh: 8 366. 

140. — Prorenrrizs.— A white spongy mass, 
freely soluble in water. It is obtained by 
cautiously heating the next compound to about 
820° Fahr. Ata higher temperature oxygen and 
iodine are given off. 


c (2). Pxr-ropic Aorp.— Synonym : Hydrogen 
per- iodate. i: Symbol: H/ IO. Combining 
weight: 192. 


141.—Properties.—Per-iodio acid is a white 
solid, which crystallises in colourless plates, 
somewhat resembling potassiam chlorate. The 
crystals are permanent in the air. At 266° Fahr. 
they fuse without undergoing any change. At a 
higher temperature they lose the elements of 
water, and are converted into per-iodic anhydride. 
The acid, as well as its compounds with metals, bears 
a strong resemblance to per-chloric acid and its 
compounds; and, although the oxygen is much 
more tenaciously held, yet the periodates (and 
iodates) deflagrate when heated with charcoal. 

142.—PRRTA ATI. — By adding iodine sto 
perehloric acid, when the following substitution 
takes place :— — 

1 + H'Cl'0,’ = Cl’ + H'T'0,’. 

143.—Besides the compounds above mentioned, 
others, supposed to contain oxygen and iodine in 
different proportions, have been described by 
several chemists; but their existence is very 
doubtfal. What little is known of them may be 
found in Gmelin's “ Dictionary.” The names of 
these doubtful bodies are :— 

Iodio oxide (?) Hypoiodio acid, I20. (?) 
Iodous acid (7) Subhypoiodio acid 110018(?) 

144. No compounds of oxygen with fluorine 

have as yet been obtained. 
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METALLURGT OF IRON AND STEEL. 
(Continued from p. 55.) 

A METAL which requires for fasing a very 

high temperature has the remarkable pro- 
perty of “ welding.” Iron may be exposed to a 
considerable range of temperature before melting, 
and all the time it retains a pasty dough-like 
state. It is not so with all metals, some pass almost 
immediately from a solid to a liquid condition. 


If at that temperature we bring two pieces of 
iron together, and press them firmly into contact, 


u Per-iodic acid. 


13 Hydric per-jodate. 
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union takes place, or, in other words, welding 
occurs. In the Catalan process the iron falls to 
the bottom of the furnace particle by particle, 
forming one spongy lump, but the particles 
brought into contact during the process of ham- 
mering become firmly united into a solid com- 
pact mags, while @ny slag which might be diffused 
through it (and there always is some slag) is ex- 
pelled by that operation. The lump is familiarly 
known as “' blooms.” 

As was mentioned before, by varying the 
proportion of ore and charcoal (or other carbon 
used as fuel) we get a variety in the quality of 
the iron produced. The greater the quantity of 
charcoal used the more steely is the iron obtained, 
for metallic iron, when exposed to carbonaceous 
matters at a high temperature, has the property 
of imbibing or taking up a portion of that carbon, 
which, although the iron may remain quite solid, 
becomes diffused through the mass, and it is in 
this way that steel is produced on a large scale. 

Let us endeavour to trace the progress of the 
growth of the iron manufacture from its rndest 
stages, as seen in the Hindoo and in the more 
advanced Catalan process. Man would try to 
economise fuel and labour, and probably his first 
idea would be to construct a furnace having a 
greater altitude. This is done in tLe ‘‘ Osmund 
furnace,” so named from the kind of iron pro- 
duced, used in Sweden. It is a step in advance 
of the Catalan forge. In the wiuter time, tho 
Swedes, not being occupied by their agricultural 
operations, produce very good malleable weldable 
iron from the ore; but instead of the Catalan 
forgo they employ a much deeper furnace. It is 
made of material capable of resisting fire, cased 
outside with wood, and the ore and fuel used is 
oxide of iron and charcoal. In many cases it is 
the “lake ore,” or brown oxide—i.e., the peroxide 
combined with water. This ore is formed at the 
bottom of certain lakes in Sweden, near the 
places where the rivers supplying these lakes 
enter, and principally on reedy ground; it is com- 
posed of particles of various sizes, some aro 
small“ pearl ore,” others larger, money ore; 
sometimes cake ore,“ while a kind composed of 
very small particles is known as “ gunpowder 
ore. In the winter time, when the lakes are 
frozen over, holes are made in the ice, and the 
ore dredged up and washed. It is found that in 
places where the ore has been removed, in the 
course of about twenty or thirty years a fresh 
supply has been deposited. The furnace is charged 
with ore and charcoal, and after some hours 
(during which the blast is kept up by bellows) a 
lump of iron is formed at the bottom. This is 
not extracted from the top as in the Catalan pro- 
cess, owing to the greater height of the farnace, 
but a contrivance is made for extracting the 
metal from the bottom. At the bottom of one 
side a hole is made, or a part of the furnace is 
made removable, a hole being left for the outflow 
of the slag. A larger lump of iron can be made 
in the same time by this method than in a Cata- 
lan forge. 

Now we come to a furnace 16ft. or 20ft. high, 
in section quadrangular or circular, with the blast 
injected at the back by a double-acting bellows 
worked by men or by water-power. In the front 
part a space is left which can ba closed or un- 
stopped at will. In such a furnace it was found 
that either malleable or cast iron could be pro- 
duced. When charged suitably for the produc- 
tion of wrought iron, a lump of metal from six to 
seven hundredweight might be extracted at the 
front part of the furnace, with great hooks and 
chainwork attached to a drum connected with a 
water-wheel. When extracted the lump is divided 
and subdivided till the parts are sufficiently small 
to be forged into bars, heating and hammcring 
during the working as required. There is usually 
some cast iron accompanying the production of a 
malleable lump—even in the Hindoo process a 
small quantity occurs, and therefore the dis- 
covery would soon naturally be made that by 
altering the proportion of the charge malleable 
or cast iron could be produced at pleasure. 

Now we have come from the Hindoo dircot 
process to the modern blast furnace, though at 
present only on a small scale. And first the far- 
haces were made higher and moro capacious : 
some years ago a furnace 30ft. or 40ft. hich was 
considered very large, now in Middlesbrongh 
district furnaces have been erected, with the best 
possible results, not unfrequently SOft. high : in 
some cases 100ft. All are not constructed of a 
similar form, some are everywhere circular in 
section, others like two truncated cones set base 
to base. The furnace is constructed of a mate- 
rial which stands a good high temperature, and 
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what better than good honest fire-clay? The in- 

terior may be made of good fire-brick, the ex- 

terior of some refractory material. By the term 

refractory applied to olay is meant a substance 

which has the power of resisting a high tempe- 

rature withont melting or softening. There must 

be a good solid foundation, where water cannot 

have access. The part of the bottom immediately 

‘underneath the shaft of the furnace may be made 

of good fire-brick, or of good sandstone, or 

of some portions of the slag. This latter forms 

one of the most refractory bodies accessible to us. 

Next, there must be provided the means of in- 

jecting air, through three apertures usually—one 

at back and one on esch side. Forthat purpose 

is provided three arched recesses large enough to 

allow a workman to get easily through. The 

front part of the furnace is prolonged forwards, 

because from that part the molten iron is tapped 

out. In front of this opening, to prevent the ircn 

running away, is placed a strong dam of 

good thick cast-iron plate, and lined internally 

with some fire resisting substance. The lower part 

of the furnace is left open, the top is closed more 

or less during the working. The furnace shaft is 

bound firmly by rings of iron round it at intervals 

from top to bottom, and to prevent accidents from 

the breaking and falling of the rings chains are 

hung longitudinally round. A more common, 
method now isto make therings more expansive, 

and to encase them in stout boiler plate. Now as to 

the means of injecting the air: in each of the three 

openings is placed a large iron twyer. The twyer, 

if introduced into the furnace would burn away, so 

precautions are taken to protect it as much as 
possible by using a water twyer. It is constructed 

of wrought iron, and consists of two hollow trun- 

cated cones, the smaller inside the larger, coin- 

ciding at both ends and welded together. There 

is a clear space left round the innercone (owing 

to the inequality of their sizes), and at the thicker 

end, away from the fire, two wrought-iron pipes 

communicate with this space, and it is so con- 

trived that when the furnace is in operation a 

plentiful supply of cold water thus passes around 
the inner cone. This water twyer does not pre- 

vent altogether the burning of the iron, but it 
keeps it from burning so rapidly away as it would 
otherwise do. Round the furnace above the 
twyers is constructed a circular iron pipe sus- 

pended above them, and bent or elbow tubes run 

from this, the nozzle of one being placed in each 
of the twyers, and the elbow (containing a hole in 
the joint) serving to allow of inspection, or,in case 
of hot blast, of ascertaining the temperature. The 

blast is injected under considerable pressure—not 

less than three pounds to a square inch—and is 
produced by double-acting cylinders (about 14in. 
diameter). In order to support the lower part 
of the furnace, that part in which the metal ac- 
cumulates, in some cases water boshes are 
employed, being thick plates of cast iron, through 
the intcrior of which water is circulated. The 

term ‘‘ bosh is applied to the lower contracted 
part of the furnace, and is doubtless a corruption 
of the German bosche, a slope, probably intro- 

duced by the German workmen brought over by 
Elizabeth. 

Now let us see what occurs in the blast furnace, 
and for this purpose we will suppose it is 
in working order, having had time to dry. 
To simplify matters we will also assume that the 
materials employed are quite pure. The fire must 
be made slowly, and brought up gradually; the 
material employed may be coal, coke, or charcoal : 
we will suppose it to be an easily combustible 
fuel of pure carbon. We must keep adding this 
from time to time till we have filled the structure 
with it, all the gme injecting air at a pressure of 
three or four pounds. The bottom aperture is 
closed so as to make the air find its way upward, and 
thus we get an upward stream of carbonic oxide and 
nitrogen. Hitherto we have been considering the 
fuel only; now we will put into the top of the fur- 
nace oxide of iron, no matter which kind. In the 
first place, the temperature of the furnace will be 
the highest towards the lower part, and the oxide 
of iron and fuel being added alternately, as the 
former descends, it at length reaches a place where 
the CO streaming upward is sufficiently hot to 
to act upon and reduce the oxide, and so we get 
the iron in a metallic state. CO is the grand 
agent in the reduction of iron ore; almost the 
whole of the iron produced in the world is pro- 
duced from the oxide by means of this agent. The 
CO, by combining with the O in the ore, becomes 
converted into carbonic acid, and this latter pr: 
duct must not be allowed to remain for one sec: 
in contact with the iron, or the reverse a° 
would occur and the iron again be oxidised. 
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removal is effected by keeping up a good blast. 
The rapidity of reduction varies with the nature of 
the ore and with respect toits compactness. The 
iron after being thus reduced still goes on de- 
scending with the glowing carbon to a hotter part 
of the furnace, and when these two substances 
are heated very strongly in contact with each 
other they combine, and we get an easily fasible, 
comparatively speaking, pig iron.” The term 
“‘carburisation”’ is applied to this part of the action. 
Descending to still hotter parts the iron becomes 
perfectly melted, and owing to its high specific 
gravity falls down on to the hearth. 

Practically, we cannot get either pure carbon or 
pure ore. The ores which we are obliged to use 
contain certain materials which are very difficult 
to melt, e.g., silica, which cannot be melted under 
ordi conditions. We often have ores with 
silica or clay, and our fuel employed contains 
earthy matters. In this case the iron will be re- 
duced as it descends into the furnace, being in- 
fluenced soméwhat by the impurities mixed with 
the ore; if this stuff associate with the reduced 
iron, that metallic iron will be intermixed with 
this infusible stuff, and so contact between the 
reduced iron and the highly heated charcoal pre- 
vented. But in order to got pig iron we must 
have that contact. The material existing in most 
of our ores and in fuel is easily converted into 
a glass-like, easily melted substance—slag—by 
lime. We, therefore, put in chalk or limestone 
with the ore, and the same phenomens exactly 
take place as before. The slag resulting from 
the addition of lime will contain all the silica and 
clayey impure matter of the ore, and the ashy 
matter of the fuel ran together. This compound 
is much lighter than pig iron, and they will not 
mix with each other ; the consequence is the slag 
swims at the top of the melted iron. Thus from 
the ore, limestone, and fuel put in alternately at 
the top of the furnace, we get two things at bottom 
—slag ‘and pig iron. A hole is made in the side 
of the furnace for the slag to flow away through, 
and out of the dam. When the bottom part of 
the furnace has beoome nearly full of melted iron 
it is drawn off A hole is there, but stopped with 
clay during the reduction; now with a long bar 
of iron the clay is broken ont, and the metal 
allowed to run into moulds, sometimes of iron, 
sometimes of sand, running parallel to the fur- 
nace, and thus we get the bars commonly termed 
pig iron. The limestone is called the flux.“ 


MICROSCOPICAL NOTES.“ 


RTIFICIAL CALCAREOUS FORMA- 
TIONS.—Professor Harting has been for 

some time engaged in researches into the origin 
and structure of certain organic calcareous struc- 
tures, and has succeeded in imitating Nature in 
the manufacture of some of the more interesting 
forms of these structures. These results may 
be obtained by placing in the liquid containing 
the organic matter—albumen, solution of gela- 
tine, a mixture of these, blood, bile, mucus 
from Arion rufus, tissue of the umbrella of 
Aurelia aurita, and the liquor obtained by tritu- 
rating chopped-up oysters in a mortar; salts 
which, by their double decomposition, produce 
insoluble salts of calcium. These salts are, on 
the one hand, calcium chloride, calcium nitrate, 
calcinm acetate, magnesium chloride, and, 
magnesium sulphate ; and, on the other hand, 
sodium bicarbonate, potassium carbonate, so- 
dium phosphate, and ammonium phosphate. 
The experiments occupy many weeks, owing 
to the extreme slowness of the reactions 
involved. The most frequently @ecurring form 
effected by calcium carbonate in connection 
with albumen, gelatine, or the other organic 
substances mentioned, the Professor christens 
calcospherites (Fig. 1, copied from the author’s 
figure in the Quarterly Journal of Microscopical 
Science); when these are formed in the midst of 
the liquid and it is perfectly tranquil, they are per- 
fectly spherical (“a”) and vary from the 002 
of a millimetre to 2 of a millimetre, and become 
larger in proportion as their formation takes 
place with greater tranquillity and slowness. They 
often contain a nucleus, and all of a certain size 
are seen to be formed of concentric layers and 
radiating lines. If the state of equilibrium of 
the fluid be not perfect the calcospherites undergo 
in the course of their development transformations 
in consequence of which their fofm is very much 
modified, and they become ellipsoidal, oval, or 
lenticular bodies. One very remarkable form, 


* Extracted and condensed from the Quarterly Journal 
of Microscopical Science. 


the conostat is shownin Fig. 2, and is characterised 
by the presence of a cup or goblet-shaped en- 
largement which becomes filled with air, and by 
this the conostat remains floating. 

When developed in the neighbourhood of one 
another, the calcospherites mut@ally adhere and 
form dumb-bells, plates, and polyhedric bodies, 
recalling the structure of the shells of various 
Lamelli brunchiata, &. (Figs. 3 and 4.) 

In certain definite circumstances the calcium 
carbonate, combined with albumen, forms very 
thin curved laminæ, precisely resembling the cal- 
careous plates of the bone” of the Sepia. These 
concretions consist of a combination of calcium 
carbonate with organic matter, which is the sole 
residue when the salt is removed with an acid. 
If the development has taken place in albumen, 
or a liquid containing it, this fundamental organic 
substance remains with the form and structure of 
the caloareous body; but this fundamentalsubstance 
is no longer albumen, but is albumen transformed 


into a substance, the chemical reactions of which 
are those of conchyoline, and resemble those of 
chitine. The author calls it calcoglobine. If a 
fragment of calcic chloride be placed in albumen 
it is dissolved, and after some days the albumen 
is transformed in calcoglobine, which also presents 
fibrillar structure, and after having been washed 
gives all its chemical reactions. 

When calcium phosphate and calcium carbonate 
are liberated by the double decomposition of 
calcic chloride and neutral sodium phosphate, 
or ammonium phosphate, in a solution of albumen 
or gelatine, the precipitate consists of a combina- 
tion of the organio material with the two cal- 
careous salts. If the calcareous phosphate con- 
stitutes only a small fraction of the constituent, 
calcospherites are formed, but among them are 
some which form the starting point of varions 
ulterior formations that may be reduced to two 
fundamental forms, which under certain definite 
circumstances appear more or less perfectly de- 
veloped. The first form consists of plates, often 
of a considerable size, and more or less eurved. 
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They are either perfectly homogeneous or show 
fine fibres, sometimes dieposed in a parallel 
manner, sometimes divergent, and concentric 
bands, and have precisely the conformation of 
the calcareous substance which constitutes 
the internal layer of the shell of the 
Lamelli branchiata and forms almost exclu- 
sively the shell of Gasteropoda. On other 
plates are thickened patches similar to those 
which exist on the external layer of the scales of 
osseous fishes. Under the influence of a low and 
constant temperature there are developed both on 
the calcospherites and on the plates curved spinous 
projections (Fig. 5). If the liquid contains in addi- 
tion gelatine, these projections have a warty ap- 
pearance, and they themselves have either 
secondary projections or they branch until they 
come to precisely resemble the sclerites of 
Alcyonaria. Similar sclerites, but different in 
form, are developed in oartilage, which is first 
impregnated with calcium chloride, and then 
placedin a solution of potassium carbonate mixed 
with a little sodium phosphate. All these 
calcareous formations become charged with any 
colouring matter contained in the liquid, and 
thus the coloured caloareous formations of 
nature may be closely imitated. Biologists 
will wait with impatience the publication of the 
author’s complete memoir on this most in- 
teresting subject. 

STRUCTURE or Tenpon.—Dr. Mitchell Bruce, 
in an exhaustive but purely technical article on 
the structure of tendon, gives the f ollowing method 
for preparing cross sections of this tissue, which 
may be of value to some of our readers. The 
distal half of the tail is removed from the living 
animal (rat), the skin stripped off, and the organ 
placed ina 5 per cent. solution of chloride of 
gold for fifteen or twenty minutes, after which 
time it is removed and exposed to the light in dia- 
tilled water until coloured. It is then placed in a 
one-tenth or on one-eighth per cent. solution of 
chromic acid for two or three days until the bones 
become softened, then transferred to alcohol for 
a quarter or half an hour and then cut into 
sections. The sections when cut should be 
washed in water and mounted in glycerine. 


ILLUMINATION oF Opaque Oxssects.—The fol- 
lowing ingenious plan, which our “binocular ’’ 
friends may find useful, is taken from the 
Lens, a new American Journal of Microscopy. 
A beam of light is sent down the oblique body of 
the binocular microscope, the prism being in 
position for use binocularly by a plane mirror 
rectangular prism or ordinary drawing camera, 
and is directed by the Wenham prism through the 
objective upon the slide. A emall portion of the 
centre of the field will, if all the adjustments be 
correct, be brilliantly illuminated. This ought 
to be of service to diatomists. 

New Srana Reacent.—Molybdate of am- 
monium, a concentrated solution, is dilated with 
two to three parts of water; to this are added as 
much iron filings as will lie upon the point of a 
knife (!) and commeroial hydrochloric acid slowly 
added drop by drop with continual agitation till a 
deep blue, almost black, colour is produced. When 
it has acquired the desired colour it is allowed to 
stand for ten seconds and then filtered. Merkel 
recommends this for use in staining preparations 
of the nervous system. 


BATCERIA AND PuTREFACTION.—Professor Cohn 
has conducted researches into the relation between 
bacteria and putrefaction, and concludes that all 
putrefaction is accompanied by the development 
of bacteria; it is wanting if the access of these 
be prevented ; it commences as soon as they are 
present even in the smallest number ; it proceeds 
in the same ratio as these multiply, and with its 
completion ceases also their multiplication. They 
are then precipitated either as a powder or in 
gelatinous lamps (zooglea), just as yeast precipi- 
tates in completely fermented sugar solution. 
There can thus be no doubt that there is the 
same relation between bacteria and putrefaction 
as between the yeast fungus and fermentation. 
They are, therefore, exciters of putrefaction 
(saprogenous), whilst the other accompaniments 
of putrefaction—mould, fungi, and infasoria—are 
only to be regarded as accompaniments (sapro- 
philous). There is no genetic relation between 
bacteria and mould fungi. Professor Cohn’s paper 
—a print of a lecture delivered before the Silesian 
Society for Natural Culture, reprinted in abstract 
in the Quarterly Journal of Microscopical Science 
—is worth careful study by those interested in 
sanitary science, and especially by our medical 
friends, We have not space for a farther referenca 


to it. 1 H. P. H. 
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THE HEATING OF RAILWAY CARRIAGES. 


T* means hitherto in use for this purpose 

have found only a limited application, owing 
chiefly to the trouble of working them, and the 
expense they involve. In a pamphlet recently 
written by Mr. C. Rieches, of Hanover, treating 
of thia subject, he enumerates the following 
modes :—1. Heating by stoves. 2. Heating by 
cases or vessels; (a) filled with hot water; (b) 
filled with sand; (c)'filled with glowing charcoal ; 
(d) acted on by á spirit flame. 3. Heating by 
steam. 4, Heating by heated air. 

The first plan, heating by stoves, though it 
makes the train independent of stoppage at 
stations for heating purposes, is open to the 
objection that much space is taken up, and the 
heat is unequally distributed. For spacious 
compartments arranged for a comparatively small 
number of passengers, stoves are suitable, and 
on some of the East Prussian railways they have 

used with success. The fuel is supplied 
from above, and without incommoding the pas- 
zengers, and the heating effect is regulated by 
the admission of air, by an apparatus under con- 
trol of the officials. The stoves require frequent 
attention, however, and in a long train this be- 
comes burdensome. In the special kind of stove 
just referred to it is necessary to use charcoal, 
as any other fuel would be apt to cause extinction 
of the fire. 

Heating by vessels or cases filled with water 
or sand is of frequent use. The sand absorbs a 
much larger quantity of heat than the water, 
and gives it out more slowly. The cases are 
sometimes placed under the seats, sometimes 
between them; in the latter case they are 
either placed loose under the feet or thrust into 

llow spaces made to receive them. Sand is 
preferable for cases placed under the seat, and 


only with steam. 


fitting joints between the carriages. 
spheres may be regarded as the limit. 


boiler or from 
the purpose. 
taking up of 
crease of about 20cwt. dead weight. 


taken in, 
tendant. 


the pipes. 
difficult to 


from the locomotive, 
very small quantity of 
quate to produce the 


adopted. 

Finally, in the use of heated 
the stove is formed of some badly 
material. The cold air enters 
openings in the lower 
rises to the roof of the carriage. 


specified. This 
Hanover railways. 
is conveyed by pipes from the stove to the 
of the carriage. B. M. 


water for the uae is 5 is, however, DD — 

also expensive and troublesome. eating appa- 

ratus is required at the stations, and if all A CHEAP WATER FILTER. 

the carriages are to be supplied, there muat l Pacts summer, not believing my drinking water 
either be long delays in exchanging the cold for to be pure enongh, I had a filter made to 


order. First, I boucht a 
then had a tap inserted 
bottom. Just above that, on the inside, were fixed 
three or four small zinc ledges, on which was placed 
(10096 a false bottom of perforated zino. About 

in. above that were fixed aimilar ledges, on which 
was placed a zinc tray, having a lead rim, and in 
the centre a small circular box with a perforated 
bottom. This box is let into the tray and soldered ; 
it is filled with fine sponge, which I tie down, and 
through which passes all the water to filter. The 
rim (about an inch high) should be wrapped round 
with cotton wool, so that all the water must go 
through the sponge. Between the tray and false 
bottom is filled with charcoal broken to about the 
size of nuts. 


hot vessels, or a large staff of men must be em- 
ployed to do the thing quickly. Where sand is 
used, it is renewed every four hours; water must 
be renewed much more frequently. ` 

Another mode is 
artificial fuel, which, in Kienast’s method, con- 


628mm. long, 105mm. 
which were perforated in the sides, This was 
found, however, to be productive of headaches, 
and the fuel was, therefore, put into closed cases, 
which were pushed from the outside under the 
seats. The fuel, as used, was made up in half- | 
pound pieces, 105mm. long, 80mm. broad, and | 
m. thick. In an experiment on the line 
between Aix and Berlin, eight pieces were used, 
in four cases, for the heating of one compart- 
ment. After a 16 hours’ journey, the pieces of 
charcoal were still glowing, and a thorough heating 
of the compartment had taken place. The cost of a 
hundred weight of the fuel is 10 thalers (30s.), and 
the heating now referred to cost 10łesgr., or 
about Is. l 
i A further method is that in which the heating 
i8 produced by a spirit flame. The apparatus 
consists of a long flat case, with perforated sides, 
and a top of wire gauze. A spirit lamp of pecu- 
shape is suspended in the interior, in such a 
way that no harm can come of the case b ing | 
turned on either of its axes. The flame is sur- 
rounded with wire gauze, and between the top of 
it and the cover is a steatite plate. Cross-bars 
are placed above the case, and there are bags 
! Over these for receiving the feet. The 
= supply lasts 50 hours, and the cost is very 
a 


and 65mm. high, 
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— 


| { 


| 

| I have had one in use for nearly twelve months, 
and it has given me a plentiful supply of pure water, 
and this is a necessity in Col. S. Wortley's new 
process. 

I append a section of the filter :—A, galvanised 
pail; B, tap for drawing off purified water; C, 
small zinc ledges; D, removable false bottom of 
perforated zinc; E, charcoal; F, zinc tray, lead 
rim; G, sponge box (sin. diameter) and sponge; 
H, handle. 

If any water escape between the rim of the tray 
and the pail—which you can tell by the bubbles— 
you must rap the rim until it ceases to do so. The 
Sponge should be kept clean, and the charcoal 
changed occasionally. 


Me come next to the heating by steam, a 
. Method developed in various forms by Haag, in 
_ Augsburg, and which has many advantages. The 
,, eating effect can be controlled during the journey 
1 (‘0m one point in the train; and it can be readily 
s *Pplied to an entire train, while, with suitable ar- 
„ Tangement of the pipes, the heat is equably dis- 
„ tributed, aud no additional apparatus is required 
: At the stations, The pipes may be variously ar- 


 Tanged; a main-pipe may be placed along the r —— 
„ entire length of the train, wit j 
lence g „with other pipes POLYZOA. 


; 1g off into the compartments, or the pipe 
i conducting the steam may be used idincetly tee 


HE following interesting account of these 
8 the carriages, T 


in 7 In the former case, there beautiful creatures, and of ihe method a 
© objection of presenting a larger amount of | preparing them for examination, is from the pen o 

8 adenxation surface, while it has hs advantage | Mr. Lattey, M.H.C.P., and was read before the 
at it in possible to shut off the sapply of steam Quekett Microscopical Society a few months ago: 


* £001 tingle compartments. It is always of impor- 
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* By ALBERT DUnsůðͤzẽ v, in Photographie News. 


tance so to lay the pipes that they may be filled | 
It is inconvenient to use steam 

at a high tension, on account of the necessity in 
such a case of having strong and accurately 
Two atmo- 
The steam 
may be brought either from the locomotive 
a boiler specially constructed for 
In the latter case there is the 
space to be considered, and the in- 
In a long 
journey a fresh supply of fuel and water must be 
and the apparatus requires a special at- 
These objections fall away when the 
steam is taken from the locomotive boiler, and 
allowed a certain expansion before admission into 
Where a separate vessel is employed 
the supply of steam is soon used, and it becomes 
preserve the normal tension, and on 
the other hand steam taken from the locomotive 
boiler diminishes the working power. In recent 
experiments made with reference to this on a rail- 
way in Lower Schleswig, the steam was taken 
and it was found that a 
additional fuel was ade- 
required supply. The ques- 
tion of cost was decided in favour of the plan 


air, the casing of 
conducting 
the stove by 
part, gets warmed, and 
i By this means 
a slow circulation is produced, and the tempera- 
ture is equalised more than in the method first 
plan is adopted on many of the 
In some cases the heated air 
ends 


galvanised iron pail, and 
about an inch from the 
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Amongst the vast number of animated beings of 
whose very existence we should have remained in 
profound ignorance were it not for the invention 
of the microscope—sro justly termed a sixth sense— 
few afford more beautiful or interesting objects for 
our contemplation than the group to which the 
name of Polyzoa has been given; so called f om 
two Greek words—polus (many) and zoon (animal) 
—beiug always found Pee gied together in masses,. 
and many of them resembling minute plants, so 
much go as to have been class by early observers, 
amongst the members of the vegetable kingdom. 
Their complex organisation has obtained for them 
a high position in the animal kingdom, and the ex- 
quisite form which some of them possess cannot 
fail to excite our admiration. When, for instance, 
we see the elegant Sertularians, projecting like 
fairy ferns from the side of s rock- , attractive 
by their graceful forms, even before the microscope 
has revealed the beautiful little creatures studding 
their branches like living flowers, or the Polyzoary 
of the Halodactylus, with its exquisite agg 
creatures emerging, one by one, from the jelly. like 
mass coating the seaweed, like the ribs of a folded 
umbrella, stripped of its covering, and then. 
dually expanding into a beautiful bell, the ciliæ 
ging its ribs, or tentacles, in perpetual motion, - 
keeping up a constant eddy in the surrounding water 
80 as to bring the oe 3 of nutritieus: 
matter within the grasp of their open mouths. 

Amongst all these creatures, none are more 
curious than the species of Bugula, called Bugula 
avicularia, m its possessing those strange 
appendages called birds’ head processes, and most 
appropriately so, from their very exact resemblance 
to the head and beak of a bird. They are attached 
to the margins of the cella by means of a footstalk, 
and each two “ mandibles; the upper one 
fixed and the lower one movable, just as in birds, 
and they are opened and shut by powerful muscles 
within the “head.” A most singular and curious 
Bight it is to watch the movements of these “ ob- 
jects" when a portion of the Polyzoary is viewed 
under an inch or two-inch objective, so as to 
allow a number of these bodies to be in sight at 
once. It will then be seen that each head keeps up 
a continual nodding movement, throwing itse 
slowly back, which its joint-like union to the 
cell allows, at the same time open- 
ing its jaws, or rather depressing the lower jaw 
until the mouth is open to its fall extent, and 
when the head has gone back as far as it can 
reach, it suddenly resumes its former position, the 
mouth closing at the same instant with a sudden 
snap, and entrapping any luckless animal that may 
be passing at the time; and then the same pro- 
ceeding takes place over and over again, without 
any intermission. It certainly is a most singular— 
I might almost say ludicrous—sight to see all the 
avicularia within the field of the microsco 
practising this perpetual “ snappi g-” The great 
size and apparent strength of the animals which 
they are capable of seizing and retaining in their 
grasp must impress us with a sense of the enor- 
| mous strength of the muscles which move the jaw, 
| for they seize and retain not only small vermicules, 
but such large creatures as caprellm, entomostracæ, 
&c.; and very curious it is to watch the writhin 
and struggles of one of these comparatively 
| gigantic victims in its vain efforts to escape from 
| the jaws of its tiny captor. Not unfrequently the 
captive is seized by another, or even two more 
avicularis, in otber parts of its body, thus making 
assurauce doubly sure, and so deadly is the grip, 
that I have never seen one of them relax iis hold 
on the application of the medium which is fatal to 
themselves. 

Various have been the conjectures as to the office 


et 


| of these “heads without bodies, and their exact 


function in the economy of the animal— some 
supposing that their office is to protect the delicate 
creatures Over whom they mount guard from the 
rude contact of foreign bodies which might injure 
their frail structure; but many equally delicate 
animals, the Halodactylus, for instance, are unpro- 
vided with any such protection. Others suppose that 
they are destined to entrap the passing animals, 
and hold them in their firm grip until decomposition 
has diffused them in the surrounding water, thus 
furnishing the creatures with a supply of nourisk- 
ment; this, to my mind, appears the most feasible 
explanation. I have found these animals in great 
abundance at Ilfracombe, especially upon the rocks 
near the harbour, mostly depending from the 
under surface ; the Campanularia dichotoma in the 
same locality on the leaves of brown sea-weeds, 
and the Sertularie growing from the sides of rock- 
pools at St. Leonards and Exmouth. The Halo- 
dactylus may be found in any locality where there 
are rocks, encrusting the stems and fronds of the 
common bladder wrack (Fucus vesiculosus) at low 
water, especially during spring tides. It looks like 
a firm gelatinous costing of a brown colour, and 
has a semi-transparent appearance. When put 
into fresh sea-water, it is seen to become gradually, 
as the animals emerge from their cells, overspread 
with what appears, to the naked eye, to be a minute 
white downy covering. : 

If it is desired to make preparations of any of 
these creatures, the following will be found a 
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successful plan. Their extreme sensitiveness, and 
the rapidity with which they withdraw themselves 
into their cells upon the slightest touch or jar, 
makes it necessary to adopt a peculiar plan of 
proceeding. I would premise that before com- 
mencing operations with the Halodactylus it is de- 
sirable to cut it into the length required to fit the 
cell in which it is to be placed whilst the animal is 
contracted. as it may then be cut in any direction 
without injury, but when expanded it requires to 
be very carefully handled, as, if the be'ls are in any 
way pressed or pat out of shape, they cannot be 
restored. For this reason it should be so cut as to 
fit the cell tightly, so as to prevent its being 
shifted. The object is to coax the animals ont of 
their tiny homes, and to keep them out until you 
can kill them. To accomplish the first object, it is 
best to keep them out of the water for several 
hours, and then to put them into fresh sea-water 
in any appropriate vessel. I have found a circular 
glass dish, such as is used for cakes of transparent 
soap, answer very well, as it can be put upon the 
stage of the microscope, and the effects of different 
stages of the operations watched, which is of im- 
portance. Some alcoholic spirit must now be added 
very gradually—spirit of wine, brandy, whiskey, or 
gin, it matters not which—when they will be ob- 
served to come out in greater numbers, evidently 
attracted by the taste of the spirit, and as it con- 
tinues to be added they become evidently excited, 
withdrawing into their cells, and coming out again, 
bending about, and the cilis meanwhile moving 
in a most rapid manner. This continues for some 
time, until at length they begin to fiag in their 
movements, which become more and more sluggish, 
the animals being apparently drunk. This is the 
moment to pour off the alcoholised sea-water, and 
pour upon them the preservative fluid, which has 
the desired effect of bringing out all that are still 
left in their cells, and gradually killing them, and 
it has the immense advantage of being at the same 
time a most excellent fluid for preserving them, 80 
thet they can remain in it. I find it of great ser- 
vice to let the Halodactylus lie for a considerable 
time in this fluid before finally putting them up, 
as a certain amount of deposit takes place from the 
sea-weed, which it is better to exclude from the 
cell. ‘Lhe preserving fluid I use is one recommended 
by Dr. Beale, as a modification of Thwaites’, and is 
prepared as follows :— 

ix three drachms of creosote with six ounces of 
wood-napbtha, and add, in a mor tar. as much pre- 
pared chalk as may bo necessary to form a smooth 
thick paste; water must be gradually added to the 
extent of 640z., a few lamps of camphor thrown in, 
and the mixture allowed to stand for two or three 
weeks in a lightly covered vessel, with occasional 
stirring ; after which it should be filtered and pre- 
served in well-stopped bottles. 3 


HINTS ON PAINTING.*—IV. 
(Continued from p. 689, Vol. XIV.) 


Varnishing. 


HE varnish-room should be well cleaned, walls 
dusted, floor well wet, and if the weather is 
cold, a temperature of seventy-five or eighty degrees 
maintained by a clean tight stove, or what is better, 
steam pipes. The carriage part and body having 
now been nicely rubbed down and well cleaued, we 
begin with the carriage part. Raising all the wheels 
from the floor by two boxes or barrels placed under 
the axles, we prepare the varnish aud brusbes. 
American finishing varnish is good enough for tbis 
part, and with our oval varnish brush aud flat 
“tool” we take our position in front of the wheel 
with our left band on the rim to turn it, with the 
“tool” we spread the varnish heavily between the 
spokes, and up the front as far as the V shape of 
spokes extend; then with the large brush we lay on 
an abundance of varnish on the side of the spoke 
nearest our left tand, then opposite, and then reach 
over and cover the back. 

Now, wiping out all the varnish in the brush on 
the edge of the cup, we repeat the operation with 
the dried brush, laying off the varnish smoothly 
and removing the bubbles. Next we varnish the 
bub, and wipe with the “tool around the“ butt 
of the spokes; then varnish the inside of the rim 
between the spokes, finisbing the back and front 
sides last. We keep the wheel turning fora moment 
or two until the varnish flows evenly, and proceed 
with the other wheels in the same manner, finish- 
ing the springs, axles, Co., lastly. 

The body is next looked after. Taking our body 
finishing brushes (the fitch hair brushes are best for 
the buggy), we begin with the inside—for which we 
should have a pair of brushes and a cup expressly. 
In laying on a heavy coat, we level it off uicely, 
leaving the brush marks faintly perceptible up and 
down the panels, always leaving the work beiure it 
begins to set. 

The outside we next look after, and flow the 
varnish on very beavily, but as evenly as possible. 
We Jay off from end to end, then across from 
bottom to top, and repeat; wiping out tue brush on 
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+ From the Carriage-Painter's Manual.“ 
GAnbNERB. New York: S. R, Wells. 
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the cup, and leave the panel with the last move- 
ment apanddown. We clean out under the mould- 
ings with a small brush, and bear in mind that a 
heavy flow must be wiped upward, never down. 
Having been all over the body with a piece of 
whalebone— which shonld be at hand, one end being 
sharpened toa point we go over the work, picking 
out any hairs, dust, &c., and then close up or 
darken the room and leave the job to dry. 

In cleaning a body preparatory to varnishing, I 
find it an excellent plan to use, after dusting with 
the dusting brush, a piece of silk dampened with 
sweet oil. With this I gently wipe the job over, 
but not enough to grease the surface, and it re- 
moves every little particle of dust or lint left by the 
shammy and duster. 


Varnishes, 


There is no class of people more pestered with 
pedlars, if I may so term them, than carriage-makers 
are with varnish agents. Every few days an agent 
of this sort makes his appearance, and sometimes 
proves an intolerable bore. I do not frown upon 
the enterprise and go-a-head-a-tive-ness of the 
agent or his employers, for such a spirit is well 
enough; but I have frequently had occasion to 
object to the perseverance of such men in seeking 
the foreman, after a denial from the“ boss,” and 
trying, sometimes by bribery, to get him to assist 
with his influence in introducing the vaunted 
varnish. Seme bosses, to get rid of the agent, order 
varnish for trial,“ and the workman then has to 
run the risk of spoiling his job; for being uuac- 
quainted with the varnish—and all varnishes 
manufactured by different makers have their respec- 


tive peculiarities —he goes at the work with more 


or less nervousness or hesitancy, and is almost cer- 
tain to turn out a poor job. : 

Always “let well enough alone,” if you have good 
varnish and know how to use it; let the new man, 
with his new varnish. negotiate with some new 
shop, where new work is done, by new hands. 

I do not wish to be understood as taking a stand 
against improvement, but as a general thing, there 
are too many chanres with regard to varnish made 
in many shops. Neither would I speak disparag- 
ingly of varnish manufacturers, but would give all 
a fair show. Let those, however, who prefer one 
maker's pon patronize him. “Each one to his 
taste. I echo the sentiments of a score of painters, 
and should not be judged harshly therefor. 

Thero are different opinions existing as regards 
the necessary qualities of varnishes—some pre- 
ferring a quick-settiug varnish, and others, a slow- 
setting one to enable them to lay off” well; conse- 
quently each must try for himrelf. In re-varnish- 
ing old work it is not well to put English on the old 
surface, it being apt to“ orawl or pit.“ A newly 
finished job should always be washed with clear 
cold water, and dried with a clean shammy, before 
nllowing it to leave the paint shop; this hardens 
ve surface and prevents the dust from sticking to 
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If varnish is found to “crawl.” wipe the surface 
with a damp skainmy. Never dilute varnish with 
turpentine, as it kills the gloss. If too thick, warm 
it by the stove or pluce the cup on a warm iron. 


PolisHing. 

Polishing on carriages is now among the things 
of the past ; but to describe the method will not be 
amiss, perhaps. 

Finish your job as smoothly and wvlennly as 
possible with American finishing varvish, und let it 
stand atleast teu days; then rub down with pumice- 
stone the same as if a rubbing coat; clean off, 
and rub again with rotten-stone ground frue, until 
the marks of the pumice-stone are all obliterated ; 
next rub ith rotten-stone and oil until a gloss ap- 
pears. Then substitute Spanish whiting for the 
rotten-stone; this should be washed, i.e. :—Mirx the 
whiting in a pail of water, until like milk : let it 
settle a moment to ect the stones, dirt, or lamps out; 
pour off the milky liquid into a clean pan, and let it 
settle thoroughly: pour off the clear water and dry 
the sediment; it will be an impalpable powder, and 
mixed with the sweet oil will produce a good polish 
on the panel. Clean all off With soft silk, and you 
have a glossy surface, superior to varnish in point 
of wear—but not in looks. 

Fancy boxes may be polished in this way, and are 
better than varnished surfaces. Fnrnitare, pianos 
and fancy articles are generally polished, and there 
are preparations to be had at furniture stores for re- 
polishing, which answer a very good purpose. 


Painting Coaches, &c. 


The modus operandi of painting heavy jobs differs 
but little in the foundation onats from light work: 
therefore I will not enter into details with regard 
toit. The workman must be more particular with 
this work, but one who can paint a bugzy well 
should be able to get up a good joh on heavy work. 
Contidence in your abilities is one half the battle. 

The panels of such work are generally painted in 
colours, while the pillars, top stripe, quarters, deck, 
&e., are always black. Umber colours, lakes. 
greens, and blues are some of the best colours used 
on this work. To prepare the body for any of these 
colours, we should use a ground colour in the place 
of lampblack on black work 
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N are a few of the grounds most ap- 
roved. 

5 Lake.— Indian red and vermilion mixed to a 
dark brown, though some prefer a black ground 
for lake. Lake should never be mixed te dry 
„dead,“ but with a subdued appearance, by putting 
in varnish enough. The best way is to try it ons 
beard before laying on. If ‘‘ dead,” it loses one- 
half its brilliancy. and will be apt to be cloudy. 

Ultramarine.—Mix a medium blue with keg lead 
and Prussian blue. 

Vermilion.— A light pink colour is generally used 
as a pround for vermilion, but if a pure white 
ground is gotten up from the beginning, you will 
tind the colour to cover well, and lose none of its 
pristine beauty. Don't forget to pat flowers of 
sulphur into your vermilion, (as spoken of on page 
606, Vol. XIV.) to preserve the colour. 

Green.—Green and all heavy bodied colours will 
cover well on the lead colour without any ground 
colour. | 


To Paint Panels Oarmine. 


To make a good job with carmine, we should pet 
up an English vermilion ground, into colouring 
varnish, well rabbed down with pumice stone; for 
we cannot rub a great deal after the job is glazed. 
Some painters mix their carmine glazing with 
rubbing varnish and oil, but you will fiud such jobs 
frequently spotted; the best way is to mix in 
English varnish, adding a little gold size for a | 
dryer; this flows evenly, and does not cloud or spot | 
if properly put on. hen a job is glazed, rab it | 
carefully and apply a coat of American finishing and 
rubbing, mixed in equal parts. This can be rabbed 
for finishing coats, whereas if rubbing varnish be 
put on over the glazing it might crack—but the 
mixture will stand the wear of years. 

Ultramarine blue panels can be made the same way, 
the ground being gotten up with Prussian blue. | 
A beautiful wine colour or lake may be made by 
glazing Indian red or brown with carmine. A 
brilliant green may be produced by a light pea green 
glazed with verdigris or with Paris green. Stripe - 
ing may be glazed in the same mamner, but of 
course on dead striping colour. Some painters put | 
on gluzing the same as, and in the place of, colouring |! 
varnish. I think thisa very poor plan, as you have 
no chance to rub the surface until there is so much 
varnish over it that the colour is injared. 

The workman by experiment oan discover many 
splendid variations of shades and tints by the glaz- 
ing process, and his Jabours will be better rewarded 
by knowledge acquired in that manner than if I 
were to extend this article to greater length with 
more precepts. 


Striping. 

When tube colours are used for striping, there 
will be no trouble experienced in miring, as they 
only require thinning with turpentine, and the 
addition of a little sugar of lead. We must use our 
own taste in striping; though governed a little by 
prevailing styles. It would be folly for me to dic- 
tate any porticular style. The manner in which 
striping is done can be learned in three minutes by 
looking at a workman while at work, but long ex- 
perience is required to perform the operation well: 
suffice it, then, for me to say, get good tools aud 
colours and practice ón a wheel or board painted for 
the purpose, until you can master the art, for only 
practice, patience, and perseverance can accomplish 
it 
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When striping on solid colour, the ends of tbe 
stripes or any imperfections can be cut off or 
improved with a little of the“ dead colour, but on 
a giazed or light colour the “cutting off” would 
show, therefore, when thus employed on these 
colours we have a little oil ready, and before the 
stripes are dry, we draw a pencil filled with the oil 
across the ends. Then the stripes will dry every- 
where but in those places where the oil is, and then | 
they can be washed off with soap and water after 
all the rest is dry, and thus leave tho stripes with 
a square end. Bronze striping is fashionable, while 
glazed stripes are always considered beautiful. , 
Striping with a mathematical or drawing pen wil | 
be found excellent on panels or sleighs. Scotch 
plaid work is now out of fasbion, as well as caue 
work, or raised cane. The latter “raised Cain“ 
with many who did not know its secret, and al- 
though an extended article could be written on that 
kind of work alone, and would be cousi:lered inter- 
esting by some, its antiquity will not warrant more 
than this brief notice. | 


THE INDUSTRIAL CLASSES IN BRAZIL. 


1 daily papers lately contained a notice from 
the Consul-General of the Empire of Brazil, 
setting forth the facilities which will bo afforded on 
certain conditions to intending European emigrants 
to that country. How far the prospects of such per- 
sons are favourable or otherwise we will enden van 
to show. Brizil occupies such a vast territory that 
great differences are to be found in its various 
divisions in respect of natural advantages, such 
ag wood, water, climate, and roads, and the 
reports) of) (the consuls of the seven selected 
towns contrast accordingly. Para, for instanc 1 
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in the most northern ince, is sitnated as 
nearly as possible on the equinoctial line, whereas 
Rio Grande is abont 33 deg. south latitude. But the 
land is so much elevated above the sea, and is so 
well watered by magnificent rivers, that though it 
lies mostly within the tropics, the climate is, on the 
whole, healthy and delightful. Some of the ports 
gro an e ception to this rule. Though splendid to 
the eye, t iey lie low, and as the drainage is deficient, 
epidemie of fever sometimes occur. Brazil is at 
present in a transition state, as the emancipation of 
the slaves is being now rapidly carried out. When 
this measure has been fally accomplished it is rea- 
sonable to suppose that it will be followed by a con- 
siderable demand for labour. The Government is 
also constructing railways and new reads in the 
interior, and the greatly increased steam communi- 
cation already conveys large importations of ready- 
made goods of every description. These are chiefly, 
as far as we are concerned, manufactured cotton 
goods, wrought and unwrought iron, linens, and 
woollens, and we receive from Brazil in return, raw 
cotton, coffee, and unrefined sugar. In fact, our 
Brazilian trade is nearly three times as large as that 
of Franee, and five times as large as that of any 
other country. The country is peopled by a very 
mixed race. The original Portuguese settlers inter- 
married extensively with the Indian women, and 
there was a further intermixture of race with the 
African slaves. The Indian element preponderates 
in the north, while at the seaports the population is 
chiefy European; the Portuguese predominating. 
Besides these there are not a few groups of settlers 
—English, Swiss, and German—who have formed, 
as it were, separate colonies, having obtained grants 
of land from the Government. Most of these are 
in a very flourishing condition, and the men have 
built for themselves good dwelling-houses. In some 
cases they have established manufactories, in others 
they pursue agriculture, but they receive every en- 
couragement from the Brazilian authorities. There 
are a considerable number of English miners, many 
of them Cornishmen. In one mine alone there 
were upwards of 140 European miners and mechanics 
employed ; according to Captain Burton’s report, 
they were well paid and cared for, and as their 
cottages were built for them by the company, and. 
let to thera at a merely nominal rent, they ought to 
put by money. 

European artisans and mechanics are not here, 
asin most foreign countries, expozed to tho disad- 
vantage of having to compete with cheap native 
labour. The Brazilian is not by nature a handi- 
craftsman. He prefers keeping a shop or breeding 
and selling cattle; but above all he desires a place 
under Government. Asa workman he is indepen- 
dent, careless, and deficient in steady industry. 
When he has earned a little money be gives up a job | 
and remains idle until he has spent it. The rate of 
wages is very high. ‘Tailors, shoemakers, snaldlers, 
ship carpenters, get from 83. to 108. per day. Black- 
smiths, joiners, carriage builders, bakera, hat tors. 
tinkers, and painters, from 4s. to 6s. 6d.; masons. 
and bricklayers, 48. to 6s. At Sao Panlo, smiths, 
turnere, and moulders get from 8s. to 108., railway 
labourers from 4s. to 6s. There is, according to 
Conaul M. Heinesen, a great demand fon female 
domestic servants. Chambermaids and general ser- 
vants receive from £2 10s. to £3, and cooks £4 per 
month. As a rule, all engineering and constructing 
work, machine making and repairing, saddle and 
carriage making, brewing, &c., are done by Euro- 
peans. The Portuguese are the most numerous, 
but, though they are hard workers, they are dis- 
orderly in their conduct; the Germans are very 
steady and save much money. A very profitable 
branch of labour for six months in the year is the 
extraction of the juice of the rubber-tree. A single 
man will put up a temporary hut in the forest, and, 
with a provision of dried fish and mandioca root, in 
addition to the fruit and game which abound every. 
where, can live very comfortably. About Slb. of 
rubber is an average day's work, value 138. 4d.; but 
some men have been known to earn ar much as 
£2 13s. in one day. The operation is performed in 
a very primitive manner; but already an American 
and an Englishman bave produced two inventions 
for performing it more expeditiously and methadi- 
cally. The Tapuyo, or civilised Indian, is very fond 
of this kind of work, but it is at present carried on 
in a most wasteful and short-sighted way, for though 
the accessible rubber districts are becoming ex- 
hausted, no care is taken to plant young trees to 
re-supply them. It is stated, however, that vast 
supplies exist in the interior, and wben more raads 
are constructed, it is evident that with care a fource 
of considerable riches might be established by in- 
dustrious and enterprising colonists. Under the 
same conditions plantations of cotton, rice, sugar, 
and cacao would prove a valuable branch of agri- 
culturo, i 

The daily wages to be earned in Brazil by a good 
workman are, as we have shown, exceptionally high ; 
with regard to the purchase power of money, the 
statements given by the consuls vary according to 

K dber In Para it is estimated as about half 

tit is im England. In Rio de Janeiro an Eng- 
would be about as well off with £20 
r month as he would at home with £15. In Per- 


cted Ambuco the purchase power is from half to two- 
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thirds, whereas in Rio Grande, Consul Callander, 
after balancing the high house-rent against the 
cheapness of food, considers money goes about as 
far there as here, and Consul Heinssen agrees with 
him. Consul Dundas thinks that supposing 10s. 
there is worth only 5s. here in purchase power, still, 
to a man who chose to save money, the advantage 
would be considerably in his favour, and explains it 
thus:—The milreis (coin of the country) may only 
buy there as much as a shilling would here, but it 
is valued at 2s. exchange. His savings, therefore, he 
could convert into sterling at the current rate of 
exchange; and if he earns 9s. a day, he can live on 
5s., or less, very comfortably, and he has the full 
value of what he is able to lay by. It is affirmed 
that a steady skilled mechanic, even if married and 
with a family, ought to save at least one-fourth of 
his wages, but at the very least he would find him- 
self with about 35s. in hand at the end of each 
month. From the evidence given we should place 
this much higher. If emigrant workmen in a distant 
coantry insist on having imported luxuries, such as 
tea, wine, butter, bottled English ale and porter (the 
only way it can be procured), and wheaten flour, of 
course they can spend any amount of money; but 
a reasonable and intelligent emigrant adapts himself 
to the customs and requirements of the country, 
and accepts its luxuries in exchange for those he has 
left in England. For example, in Brazil he would 
use coffce instead of tea, the small-beer and wine 
made in the country instead of bottled ale or spirits, 
and flour made from the mandioca root or maize in- 
stead of wheat; while delicious tropical fruits and 
various kinds of game unknown here, but cheap and 
abundant there, would very much abate the severity 
of his self-denial.—Pall Mall Gazette. 


RESTORING CHARRED MANUSCRIPT. 


HE wholesale destruction by the fire in Chicago 

of the receptacles used for the safe-keeping 

of. valnable written and printed documents has 

called for some means of restoring burnt manuscript 

and the Jike, at least so far as to permit the same 

to bo deciphered. A resident, Mr. J. V. L. Blaney, 

of the burned city, has attempted to meet the neces- 

sity by a patented process, which he describes as 
ollows :— 

The charred paper is to be first separated into 
singlo leaves, and then immersed in a solution of a 
soluble compound of silver or copper for such a 
time as may be required to render the printing or 
writing sufficiently legible. A solution of the nitrate 
of silver containing forty grains of that salt to one | 
flnidl onneg of distilled water is preferred. If the ! 
restorition is only required to be made on one side 
of the shcet, the solution may be applied with a 
brush, or by floating the paper upon the surface of 
the liquid. 

The process succeeds best ina dark or a feebly- 
lighted room. After sufficient legibility bas been 
attained, the paper should be soaked for some time 
in pnre water to remove the excess, of the salt 
used—in the case of silver salts, a dilute solution 
of hyposulphite of soda or of cyanide of potassium 
may be used—after which the paper mny be exposed 
to the light. and, when dry,. covered: with a trans- 
parent mucilage or varnish, for preservation. 


THE PREVENTION OF PUTREFACTION AND 
THE DEVELOPMENT OT PROTOPLASMIC 
AND FUNGUS LIFE. 


HE following is an abstract of two papers Lv 
Dr. F. Crace-Calvert, F.R.S., read before the 
Royal Society, on the relative power of various sub- 
stances to prevent putrefaction and development 
of protoplasmic and fungus life :— 


To carry out this series of experiments, small 
test-tubes were thoroughly cleansed and heated to 
dull redness. Into each was placed 26grms. of 
a solution of albnmen containing 1 part of white 
of egg to 4 parts of pure distilled water, prepared 
as described in my paper on protoplasmic life. To 
this was added 1000th, or 00268 rms., of each of 
the substances the action of which I desired to 
study. 

The reasons why I employed 1 part in 1000 are 
twofold. First, the employment of larger propor- 
tions would, in some instances, have coagulated the 
albumen ;* secondly, it would have increased the 
difficulty of observing the relative powers of the most 
efficacious antiseptics in preventing the develop- 
ment of the germs of putrefaction or decay. 

A drop was taken from each of the tubes, and 
examined under a 5 having a magnifying 
power of 800 diameters. This operation was re- 
peated daily with the contents of each tube for 
thirty-nine days, and from time to time for eighty 
days. During this time, the tubes were kept in 
a room the temperature of which did not vary 
more than 3°—viz., from 12°5° C. to 15°5° C. 

In order the better to show the influence of the 
antiseptics used, I examined two specimens of the 
same solution at the same time, one of which was 
kept in the laboratory, the other in the open air. 

A marked difference was observed in the result ; 
the one kept outside becoming impregnated with 
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animal life in less than half the time required by 
the other, while as many vibrios were developed in 
six days in the tube kept outside as were developed 
in thirty days in the tube in the laboratory. 

A summary of the results of the experiments 
given in the following table, in which the sub- 
stances are grouped according to their chemical 
nature :— 

Days required for 

Development of 


—— — 
Fungi. Vibrios. 
L—STANDARD SOLUTIONS, 
Albumen kept in laboratory for com- 


Parion 29s ein Gr anie Sed whose 18 12 
Albumen exposed outside laboratory None 5 
?.—ACIDS. 
Sulphurous allt... 21 11 
Sulphuric acid 85 9 9 
Nitric: eil 8 10 10 
Arsemious auαhhſtſtſtſtſſtſtſ . : 18 22 
ACOUG acid , ðâ resns 9 30 
Prussio i !; None 9 
Z. —ALKALI ES. 
Caustic od 18 24 
Caustic potash..... esos e 16 26 
Caustic ammon la. 20 24 
Caustſe He.. None 13 
4.—CHLORINE COMPOUNDS, 
Solution of chlorine....4...ccceeees 22 7 
Chloride of sodium ........ PE ` 19 14 
Chloride of calcium . 18 7 
Chloride of Aluminium 21 10 
Chloride of zinc. .... ccc ewe ee cecee 53 Nono 
Bichloride of mercury....... TETT 81 None 
Chloride of lin nei. 16 9 
Chlorate of pot ass.. 19 17 
5.—SULPAHUR COMPOUNDS, 
Sulphate of limo.........ccceseeeees 19 9 
Protosulphate of iron. 15 7 
Bisulphite of lime. . 18 11 
Hyposulphita of suda........ 48 11 
&.—PHOSPHATES, 
Phosphate of s0d a.. N 17 13 
Phosphato of ini ee 22 7 
4. 
Permanganate of putash..... errs 22 9 
8&8—TAR SERIER. 
Carbolie i!!! None None 
Cresylie sik. None None 
9.—SULPHOCARBOLATES, 
Sulphocarb late of potash.......... 17 18 
Sulphovarbolate of sodm........e eee 19 18 
Sulphucarbolate of zin 17 None 
10. 
Sulphate of quin inne. Nona 25 
Pierie geil 95 19 17 
PFI sense ts None 8 
Fips 42 14 
11. 
Gba!!! dade ss . 21 9 


In comparing the results described in the above 
table, the substances can be classed under four dis- 
tinct heads viz., those which prevent the develop- 
ment of protoplasmic and fungus life; those which 
prevent the production of vibrio life, but do not 
prevent the appearance of fungus life; those which 
permit the production of vibrio life, but prevent 
the appearance of fungus life; and those which do 
not prevent the appearance of either protaplasmie 
or fungus life. 

The first class contains only two substances, ear- 
bolic and cresylic acids. In the second class, also, 
tuere are only two compounds, chloride of zinc and 
bichloride of mereury. In the third class there 
are five substances, lime, sulphate of quinine, 
pepper, turpentine, aud prussic acid. Inthe fourth 
class is included the remaining twenty-five sub- 
stances. The acids, while not preventing the pro- 
duction of vibrio life, have a marked tendency to 
promote the growth of fungus lifo. This is espe- 
cially noticeable in the case of sulphuric and acetic 
acids. Alkalies, on the contrary, are not favour- 
able to the production of fungus life, but proinote 
the development of vibrios. The chlorides of zinc 
and mercury, while completely preventing the 
development of animalcules, do not entirely pre- 
vent fungus life, but I would call special attention 
to the interesting and unexpected results obtained 
in the cases of chlorine and bleaching powder. 
When used in the proportion above stated they do 
not prevent the production of vibrio life. In order 
to doso they must be employed in excess; and I 
have ascertained, by a distinct scries of experi- 
ments, that large quantities of bleaching-powder 
are necessary. I found that part of the carbon 
was converted into carbonic ncid, and part of 
the nitrogen was liberated. If, however, the 
bleaching-powder be not in excess, the animal 
matter will still readily enter into putrefac- 
tion. The assumption on which its employment as 
a disinfectant has been based, namely, that the 
affinity of the chlorine for hydrogen is so great as 
to destroy the germs, is erroneous. 

The next class to whichI would call attention is 
the tar series, where neither the carbolic nor the 
cresylic acid tinids gave any signs of vibrionio or 
fungus life during the whole eighty days during 
which the experiments were conducted. The re- 
sults obtained with sulphate of quinine, pe’ 
and turpentine, deserve notice. None of 
vent the development of vibrio life; b., 
of quinine and pepper entirely prevent 
ance of fungi. T Thisfact,together wil 
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able efficacy of sulphate of quinine in cases of in- 
termittent fever, would lead to the suppesition that 
this class of disease is due to the introduction 
into the system of Magn cams ; and this is 
rendered the more probable if we bear in mind tha 
there fevers are prevalent only in low marshy 
situations, where vegetable decay abounds, and 
never appear to any extent in dry climates, even in 
the midst of densé populations, where ventilation 
is bad, and putrefaction is rife. The results ob- 
tained in the case of charcoal show that it possesses 
no antiseptic properties, but that it prevents the 
emanation of putrid gases, owing to its extraordi- 
nary porosity, which condenses the gases, thus 
bringing them into contact with the oxygen of the 
atmosphere, which is simultaneously condensed. 

gee above results have been confirmed by a second 
series. 

A series of experiments was also undertaken, sub- 
stituting gelatine for albumen, and was continued 
fos forty-seven days. Vibrios appeared in two days 
in the standard gelatine solution, and bacteria after 
four or five; and during the whole time of the ex- 
periment, life was far more abundant than in the 
albumen solution. A distinct putrid smell was 
emitted after twenty-six days. With bleaching- 
powder it took twenty days for life to appear, in- 
stead of seven, as in the case of albumen; while at 
no time during the twenty-nine days which remained 
was life abundant. No putrid odour was emitted ; 
but a mouldy one could be detected on the thirtieth 
day. With chlorine solution vibrio life was only 
observed after forty days; no putrid nor mouldy 
smell was given off at anytime. The protosulphate 
of iron gave, with this solution, results quite diffe- 
rent from those with albumen, in which, it will be 
remembered, vibrios a in seven days, and 
fungi after fifteen: whilst, with gelatine, neither 
protoplasmio nor fungus life appeared during the 
time the experiments were continued. Another 
substance, arsenious acid, also presented a marked 
difference in its action in the two solutions, for al- 
though with albumen twenty-two days elapsed be- 
fore vibrios were present, and eighteen before fungi, 
with gelatine animal life appeared after two days, 
and at no time did any fungi exist. The effects of 
the other substances with gelatine were so similar 
to those with albumen that it is unnecessary to 
state them here. 

Another series of experiments was undertaken as 
complementary to thoso described above, and con- 
sisted in adding to a solution of albumen, swarming 
with microscopic life, one-thousandth part of the 
substances already enumerated, and examining the 
results produced immediately after the addition of 
the substances, and after one, six, and sixteen days ; 
but in this abstract, only the results obtained in the 
first and last cases will be noticed. 


The solutions were placed in test-tubes similar 
to those described in my last paper. The experi- 
ments were begun on September 20th, 1871, the 
solations being kept at a temperature of 15° to 18° 

In the standard solution, the amount of life 
and putrescence increased during the whole of the 
time. The first cless includes those substances 
which completely destroyed the locomotive power 
of the vibrios immediately, and completely pre- 
vented their regaining it during the time the ex- 


periments were conducted :—Cresylic acid. 

The second class contains those compounds 
which nearly destroyed the locomotive power of all 
the vibrios present when added, and afterwards 
only one or two could be seen swimming about in 
each field :—Carbolic acid, sulphate of quinine, 
chloride of zinc, and sulphuric acid. 

The third class are those which acted injuriously 
on the vibrios on their addition, leaving only a 
small number retaining the power of swimming, 
but which allowed the vibrios gradually to increase 
in number, the fluid, nevertheless, containing less 
life after sixteen days than the standard putrid 
albumen solution :—Picric acid and sulpho-carbolate 
of zinc. 

The fourth class includes those substances which 
acted injuriously at first, but permitted the vibrios 
to regain their former locomotive power, and which, 
after sixteen days, contained as much vibrio-life as 
the standard putrid albumen:—Chloride of alu- 
minium, sulphurous acid, and prussic acid. 

The fifth class contains those compounds which 
acted injuriously at first, destroying the locomotive 
power of most of the vibrios, but which afterwards 
permitted the vibrios to increase more rapidly thanin 
the standard albumen solution :—Bleaching-powder, 
bichloride of mercary, chlorine solution, caustic 
soda, acetic and ni acids, sulphate of iron, and 
the sulpho-carbolates of potash and soda. 

The sixth class contains these compounds which 
exercised no action on the animalcules either at 
first or after sixteen days:—Arsenious acid, 
common salt, chloride of calcium, chlorate of 
pian sulphate of lime, bisulphite of lime, 

yposulphite of soda, phosphate of lime, turpen- 
tine, and pepper. 


The seventh class includes those substances | These spar 


HOLTZ'S ELECTRICAL MACHINE. 


EVERAL inquiries as to the construction of 
Holtz's electrical machine having appeared in 
our columns without eliciting a reply so satisfac- 
tory as queries generally obtain, we have thought 
it advisable to make an abstract of the best de- 
scription with which we are acquainted, and have 
accordingly borrowed the illustration aud descrip- 
tion contained in the supplemental volume of 
Watts’ “ Dictionary of Chemistry ” just published 
by Messrs. Longmans. 

This is a contrivance by which a very small initial 
charge is made to give rise to an indefinitely great 
quantity of electricity of high tension; its action 
may be described in general terms as equivalent to 
that of an electrophorus and a condenser combined 
together in such a way as to act upon each other 
alternately, the condenser being first charged by 
the electrophorus, then reacting upon it so as to in- 
crease the charge of the cake; next being charged 
by the electrophorus to a higher degree and react- 
ing apon it more strongly than before; and so on, 
the charge of each becoming gradually greater and 
greater until the insulation is overcome. The form 
usually given to the machine is shown in the figure. 
Its construction is as follows: A circular plate of 
thin and very flat glass, B B, is mounted upon an 
insulating ebonite axle, so that it can rotate in a 
vertical plane, anda second glass plate, a a, also as 
thin and flat as possible, is fixed parallel to it, with 
its centre in the same horizontal line, and at a very 
short distance (fin. to jip.) from it. At the middle 
of the fixed plate there isa round hole, through 
which the axle of the movable plate can pass with- 
out touching, and there are two deep notches or 
windows, ¥ ¥, cut out at opposite ends of a diameter ; 


frequency, when the discharging knobs are moved 
farther apart, but if the distance between them is 
made greater than a certain limit, depending chiefly 
upon the insulation of the different parts of the 
machine, the sparks cease to pass altogether, and, 
unless the knobs are quickly brought nearer to each 
other, the machine soon ceases to act. 


For further information as to the action of the 
machine, and for an explanation of the principles 
which govern its construction, we must refer our 
readers to the book itself, which assuredly deserves 
a place in every public library and chemist's labora- 
tory in the kingdom. 


OUR FOOD SUPPLY. 


HE Rev. Henry Moule, writing from Fording- 
ton Vicarage on the inadequacy of the food 
supply of this country, comes to the following con- 
clusions :—Let farmers, whatever be the extent of 
their holdings, make a more provident use of straw, 
and of stalks of almost every kind, for foed for 
cattle and sheep. Let them makea more provident 
use of their pastures. Full two-thirds of the pas- 
tare of most inclosed fields in the ordinary mode of 
grazing are wasted. Let far the larger proportion 
of cattle be fed in stalls, and in that proportion 
would this waste be prevented, and economy of 
straw, &c., be promoted. With the abundance of 
food thus provided there would soon be an end put 
to the wasteful slaughter of calves and lambs; and 
by this means alone the stock of a farm would soor 
be increased. But beyond this, if the manure of 
the stalls be carefully preserved, and treated in the 
way in which I propose to treat the refuse of towns, 


and of which I gave a 
general idea in the Times of 
December 8, 1871, then 


the corn produce and the 
live stock of our 47,000,000 
ig i 5 

or, with a due su 0 
dry earth to the stal and 
the proper admixture of 
other substances with this 
earth, a single cow will 
produce 12 tons of manure 
per annum, one, or at the 
most, two of which shall 
very largely increase the 
produce of an acre of pas- 
ture. On an ordinary farm 
two or even three acres are 
deemed requisite for one 
cow. If this stall feeding 
be practised, and the cows 
be properly tended, and the 
pasture duly manured, one 
acre will keep two cows; 
and, if the land be good, 
even three cows. The re- 
maining 10 tons of manure 
from one cow might be ap- 
plied with great advantage 
to 10 acres of land, drilled 
in with corn or the seed 
of roots. Ifso, then, together 
with a saving of nine- 


SSS 


at the back of the glass (that is, on the side turned 
oway from the rotating plate) a piece of paper, p, 
about 2in. broad is pasted along the lower edge of 
one of these openings, and a similar piece, p, is 
pasted along the upper edge of the other opening, 
each of these pieces of paper having projecting 
from it a couple of tongues of stiff paper, n u“ 
long enough to project . the opening and 
zust touch the movable plate; both the papers and 
their projecting tongues are well varnished. On 
the side of the movable plate which is farthest 
away from the fixed plate, and opposite to the two 
pieces of paper just mentioned, are two collectors, 
o O, each consisting of a row of metal points pro- 
jecting from an insulated metal arm to within a 
very small distance of the rotating plate. These 
collectors are connected with the main conductors 
of the machine, c o, each of which is provided with 
a movable discharging rod, k x’, by means of which 
they can at will be placed in electrical connection 
with each other, or separated by any required in- 
terval. In order to put the machine in action, the 
two conductors are connected together, the mov- 
able plate is set rotating at a moderate speed, and 
while it is moving, an electrified body, such as a 
piece of ebonite excited by friction, or the cover of 
an electrophorus, is brought near to, or into contact 
with, one of the paper armatures. Both the papers 
then rapidly become strongly charged with opposite 
kinds of electricity, and if the knobs, r , of the 
discharging rods are separated te a short distance, 
a stream of sparks is seen to pass between them. 
ks become less frequent, but larger and 


teen-twentieths on the ordi- 
nary carriage manure 
(which would of itself ad- 

mit of a larger amount of 
human labour throughout the year), 10 cows, besides 
keeping up their own supply of food from three or 
four acres, would afford an annual supply of manure 
for 100 acres of corn or roots, the almost inevitable 
result of which would soon be the doubling of the 
live stock and a very large increase of the corn pro- 
duce of the country. Much more than this, how- 
ever, might be effected by calling in the aid of the 
working themselves. 


PHOTOGRAPHY FOR THE UNINITIATED.” 
(Continued from p. 270, Vol. XIV.) 


FRIEND said to me a day or two since, that 
my letters to you were all well enough in their 
way, but didnot enter ar fully into detail as the sub- 
ject required. He stated that they were too general 
in their character, and had the appearance of passing 
too hastily cver the subject. If such is the fact, 
then I have succeeded in doing just as I in- 
tended, so far as writing in a general rather than 
in an exhaustive style. To write exhaastingly would 
be to write a volume. That I never intended, as 
quantity to the uninitiated is rather more confusing 
than instructive. For detail and formule I refer 
to the most excellent works of Vogel and Lea. It 
may be well, however, to look over the letters which 
I have written, and upon a few points be a little 
more explicit, and also make some changes and 
additions. 
In letter No. 4 (p. 34, Vol. XIV.) wherein I wrote: 
as to the use of albumen as a substratum upor 1 


which favour the production of animalcules, and | brighter, if each of the conductors is connected with 
promote putrefaction :—Lime, charcoal, permanga the inside coati 
nate of potash, phosphate of soda, and ammonia. | The sparks also increase in size, but diminish. in 


the plate, and recommended its flowing thereo n 
of an uninsulated Leyden jaar. ——— = - -- - 1 
i imi i From the Photographic News. W 
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while still wet, I have to add as follows:— 
At a recent meeting of our photographic soeiety, it 
was stated by Mr. Gardner, as the result of his ex- 
perience, that if the plate was well rubbed with a 
piece of canton-flannel or Jeseph dampened 
with a solution of alcohol slightly acidulated with 
acetic acid, that over this dried surface the albumen 
would flow as freely and as well as collodion. He 
strongly recommended the use of dilute albumen 
without the addition of ammonia. This plan pre- 
sents advantages over the one directed in my letter 
above referred to, and is fally worth a carefal trial. 
As yet, not having had an ig, ail to test it, I 
1 speak from personal knowledge as to its 
merits. 

While considering the nse of albumen, I may as 
well state that in my experience it materially 
“ slows (i. e., lengthens) the time required for the 
exposure of both wet and dry plates; it decreases 
intensity in the dry and increases the same in the 
wet. Atthe same meeting above referred to, this 
subject was discussed, and Mr. Newton stated that 
if a small portion of alcouol was added to the dilute 
albumen lace of the ammonia the slowing "' 
effect would be overcome. 

The troubles most often met with in out-door 
photography, in my experience, are those which I 
shall name in a general way, and suggest the most 
likely cause of such, so far as my practice and ex- 


perience go. 
Fogging. 


This may arise from many causes. 1. From 
diffused light, either in the operating-room during 
the sensitising and developing processes, from some 
defect in the camera or plate-shield. 2. By use 
of a freshly-made sample of collodion. 3. By 
the bath lacking in acidity. 4. By the' use of too 
little acid in the developer. These are but a few of 
the many possible causes, but the most probable. 

As to the finish, I need only say, examine the room 
and articles referred to with great care. To make 
certain as to the room, ge through all the operations 
of sensitising and developing a plate within the 
room; if it remains clear, next your camera 
and shield, by proceeding the same as you would in 
full use thereof, except removing the caps from the 
lenses. If both of these stand the test, you may 
rest satisfied as to them. As to No. 2, add a trifle 
of an older and redder collodion to the new lot, until 
you have it a reddish-yellow tinge, or a drop or two 
of an alcoholic solution of iodine. If fog still con- 
tinues, add acid to the bath, as directed to do when 
making it up, exercising even greater caation. 
Finally, try more acid in the developer, and be more 
cautious to wash the plate well before you leave 
your dark room for the purpose of fixing.“ A fog 
from light is deep-seated and throughout the film ; 
that from the collodion, bath, developer, and insuffi- 
cient washing, is of a surface character, and can, 
when dry, be to some extent removed, and lea ves 
below a polished silver surface not easily forgotten 
when once seen. 

Stains and markings result most often in warm 
weather, from a too great delay in the various ope: 
rations, especially in keeping a plate too ong - 
tween the time of its removal from the nitrate bath 
and development, also from dipping before the film 
has properly set, from improperly dipping, from im- 
properly draining the plate, from a wet and sloppy 
plate-shield, from shaking or reversing the plate or 
shicld, scum upon the surface of the batb, &o. 


Spots and Pinholes. 


Oftener dust than anything else causes them; 
keep clean. Fixing selution allowed to fall upon 
the table or floor, becoming dry soon, raises a fine 
powder or dust, and spoils your work as fast as 
made ; improperly filtered collodion, bath, and de- 
veloper ; sudden shutting of the slide of the plate- 
shield, dirty camera, and an old bath solution which 
requires to be overhauled—about which I shall write 
you some of these days. 

Dirty fiugers, wet with developing and fixing so- 
lutions, used when collodionising or sensitising, do 
not help matters. 


Pressure in Steam Boilers.—The question as 
to whether tho pressure in a steam boiler was equal or 
different at top and bottom, concerning which there 
wems to be some difference of opinion amongst engi- 
ders though it is difficult, from the simplicity of the 
fucts involved in considering the question, to see how 
a difference of opinion should exist—has nevertheless 
beon experimentally determined by the Messrs. Hunter, 
at their establishment in Philadelphia. An elbow was 
Attached to the end of the blow-off pipe which entered 
the mud-drum; into this a plug was screwed, and 
tapped to receive a jin. pipe; to this a steam gauge 
Was attached and the cock opened. Oncomparing the 
‘indications of the gaugesattached at top of boiler and 
to the top of drum, as above described, it was found 
that the pressure was greatest at the bottom, by 1(lIb., 
Proving, as might readily have been predicted, that 
the pressure upon the bottom of a boiler Js equal to 
the steam pressure indicated above, plus the weight of 
i water column equal in height to the difference in 
*veldetween drum and surface of water in boiler, and 

Anneter to that acting on the gauge. 
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LETTERS TO THE EDITOR. 


— — 


[We do not hold ourselves responsible for the opinions 
of ow correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 
possidle.} 

All communications should be addressed te the Editor 
of the Exatish MECHANIO, 81, Tavistock-strest, Covent 
Garden, W.O. 

All Cheques and Post Office Orders te be made papable 
to J. Passmore EDWARDS. 


“I would have every one write what he knows, and as 
much as he kno but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucka person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with thia little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original. Montaigne . Essays. 


9% % In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the pape 
on which it appears. 

— q 


CONTACT OF COMETS WITH THE EARTH. 


(8916.)—THx certainty of ‘ astronomical cata- 
strophes” (as the Spectator euphemises falls of comets 
on our earth), both past and future—the former being a 
fundamental fact necessary to all true geology (as I 
showed F. R. A. S.“ in your columns abeve three 
years ago)—depends on a vast mass of evidence of 
various kinds that may be divided into—1. The 
proofs of the average rate at which this planet is (so far 
as accessible statistics can show) encountering comets, 
1.6. observe their ponderable matter or heads, not 
merely their showy and mysterious tails, which, being 
non-ponderant, there is no reason to suppose we should 
even be aware of passing through; and much evidence 
that we actually have passed through, as in the last 
day of June, 1861, withont knowing it, and, pro- 
bably, our ancestors in almost every age as uncon- 
sciously. Entering a ball of ponderant matter (which 
every comet's head domonstrably is, however many 
hundred or thousand times rarer than hydrogen, or 
than the best “vacuum” of our Geiasler tubes) is a 
very different thing indeed, and yet a thing jast as 
demonstrably happening to our earth from time to 
time, and therefore ene that any geology must needs 
take note of—whatever the deluge of books ef the kind 
F. R. A. S.” commends to my attention on p. 61 (Which, 
with thanks to him, I have seen enough of, and which 
I cannot call anything bat Lyellology) may do or leave 
nndone. 2. The past duration of our planet as an 
inhabited one, whether by vegetables, animals, or men, 
is, of course, a point co-ordinate to this proof; because 
its age might be found such that there might be a pro- 
bability of no comet having yet, since man’s existence 
(or even since far earlier geological periods) met, over- 
taken, or fallen upon her. A comparison, however, of 
cometary statistics with the demonstrable past dara- 
tion of animal life (which though not so great as most 
Lyellists fancy, is certainly more than a million years) 
leaves no chance of this time having elapsed without 
sundry and probably many cometfalls. In fact I shall 
show that (supposing there were no traces or no geo- 
logical facts indicating their effects, or no effects but 

| What might be explicable without them) it would not be 
open to a scientific theorist to assume there bave been 
none. On the contrary, he would have to explain how 
it happened that such events had leftno traces. It 
would be no more allowable for Scrope or Lyell to say, 
perhaps in these 1,000,000 years no comet may have 
happened to fall,” than to account for some peculiarity 
in tbe j surface of an English building ten years old, by 
saying ‘‘ perhaps it has never been wetted; this being 
a dry locality,there may not have happened any shower 
here during these ten years.” Scrope, in the page to 
which F. R. A. S.“ refers me (letter 8870—he names no 
page of the other books), harps upon what he thinks 
an unlimited“ allowance of time might do to certain 
strata ; he insists on “incalculable duration,“ on al- 
most unlimited drafts upon antiquity,” and a page 
later, breaks into this beautifully scientific style— 
“Time! Time! Time!” 
Yes, Mr. Serope, don't you wish you may get it? Sup- 
pose time would give the effects you vainly attempt te 
explain (which it would not, and has no tendency to- 
wards), in order to get your almost unlimited drafts,” 
For have firat to get millions of comets out of the skies ! 
or in this actual universe and order of known nature, 
the average drafts afforded you between cometfall and 
cometfall are quite limited and quite calculable. All 
the Lyellology, to “a score of books”, of which 
„F. R. A. S.“ would commend my attention, is the my- 
thical geology of a mythical and unknown universe, 
one without comets! 3. Bat a third part of the eri- 
dence, that might or might not exist, is the presence of 
facts on earth not explicable but by cometfalls, or the 
last cometfall. Were there no such facts at all, this 
would nowise tend to alter the astronomical necessity 
that (in the time known to have elapsed) we must huve 
1 up comets, or exonerate a science of geology 
rom taking account of such necessity, and explaining 
how falls might take place and leave no effect but those 
seen. In fact, however, the globe is covered with millions 
of effects utterly inexplicable without a cometfall, 
and one almost datable to a century, certainly 


the attempt to geologise without this, and to ac- 
count for extant phenomena by “causes now in 
action“ alone, has been so resolutely and e 
made in this generation —we may say the life of Lyell 
from early manhoed till now mainly given to this one 
attempt—that all time will really be indebted to him 
and his compeers fer making it impossible te say this 
trial has not been fally made, fully exhausted, and the 
result utter and ridiculous failure. (Vide, ‘* soore of 
books in question, and any valley on earth). 

The multiplicity of evidence bearing on all these 
pointa ia so great that in the embarras de richesso I 
should really scarce know where to best such 
information as J. C.” (p. 68) asks for; especially in 
fragments, the only way the EnciisH Menno could 
admit it, as any such fragment scen alone is sure to 
call up some grandil t venture to hope,” like 
that of“ F. R. A. 8.“ (p. 61, par. 8), from Eyellista, 
who little dream the ridiculous figures they and their 
5 ue yoke Ape een to ent in a few years 
more, J. C.“ is chiefly su at my loo 
on a general deluge aa ban of the resul Jes” sea 
certain to have accompanied each past cometfall, 

rhaps that is the point I had better first examine; 
eaving avy calculation about the average frequency of 
falls, as ke admits they might be ted.” But 1 
ahall have to be guided by the di ons that his or 
other surpriscs and objections may take. Wherever 
they may lead I promise to follow, and to show 
that, in short, every kind of evidence that could be 
fancied on this point exists, and in abundance; and 
also much, I believe I shall show, that could not be 
fancied à priori. And there is no conflict of evidence. 
All is harmonious, and tells one tale. F. R. A. 8.” is 
not going te have his wish to hear no more of a 
1% quasi-mythical” deluge, I can assure him. Phe 
geologers have had a chiel amang ye takin’ notes,” 
and from him or others, a good deal about the quat- 
mythical " they are not going to hear the end of. They 
are now in a trap much to into than ont of, 
and with some nuts to crack that I have often warned 
them to beware they did not break their 9 a 


THE METROPOLITAN CRATER OF THE MOON 
—LUNAR MAPS—CATALOGUES, &c. 


(8917.)—Mr. Brat says (let. 8606) that he failed to 
find, either in a unpublished map that lay 
before him, or in Schmidt's “‘ Rillen auf dem Monde,” 
any ap ce of a cleft figured in M. Gaudibert’s 
sketch of Tycho (let. 8485). Regarding its absence 
from the Rillen it may be inferred that Schmidt did 
not look on it as a rill properly so called; and, 
certainly, it appears to me as no other than one of 
those clefts that separate the terraces of crater 
ramparts. In some instances the clefts, after running 
acertain distance ina more or less rough, and often 
interrupted, parallelism with the contour of the exterior 
ridge, are seen to strike acroas the latter, forming a 
gap, as M. Gandibert shows in the wall of Tycho, and 
as may also be well observed in the not distant crater 
of Bullialdus. The cleft, or ravine, found by M. 
Gaudibert outside Tycho, certainly runs from the 
south-west in the direction of the gap, but I could not 
say from my own observations that it forms a part of 
the same formation. I have often noticed a cleft 
longitudinally splitting the exterior south-western slo 
of Plato, and reaching with its northern end the 
summit of the wall. It is very well defined, and is, I 
should say, quite as striking a feature as the cleft in 
Tycho, but still I never looked on it as anything more 
pene chasm between terraces] formed, perhaps, by a 
landslip. 

We must all heartily conour in the tribute paid by 
Mr. Birt to M. Gaudibert’s interesting communications 
that appear in the EnciisH MECHANIC, and we must 
also see the force of Mr. Birt’s remarks relative to a 
catalogue of lanar objects. The chief point now 
sought to be diseovered in lunar science relates to 
evidences of topographical change which would prove 
the continued action of the forces from which the aspect 
of the moon has been derived, and for this purpose 
catalogues and maps of the most comprehensive 
possible character are required. All observations up 
to the present seem to show that no recent indication 
of those forces operating on a large soale is to be ex- 
pected, and that there is little use in seeking for new 
fermations except in a locality of which every visible 
feature, even to the smallest, is correctly mapped and 
catalogued. Any one who has examined those cata- 
logues and sections of his great map which Mr. Birt 
has, up to this time, been enabled to publish, must see 
that it is by such aid as they afford, that we can hope 
to detect with any certainty/a new feature appearing 
on the moon's surface. 

Another great map—the result of thirty-two years’ 
labour—has been completed byjDr. Schmidt, of Athens, 
but it is, unfortunately, not as yet given to the public. 
With a diameter of aix French feet—double that of 
Beer and Madler's—it is executed in a style that 
makes it what may be called a panoramic view as well 
as a map, while it exhibits a wealth of detail that 
leoks perfectly astuunding in the work of a single 
observer. 

Birt’s far larger map, on a scale that will give it a 
diameter of no less than 16ft. 8in., is constructed on 
quite a different plan, showing the features only in 
outline, so that additions can be conveniently drawn 
on it if necessary. Besides references to previon 
authorities, and the names and synonyms of 
principal objects, it gives several measurements 
and metres, with statements and symbols d. 
of character and hypsometrical relations 
everything is marked with a number of 


between forty-five and fifty-one centaries ago; and full description is found in the catalogue. 
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It cannot be too deeply regretted that of these two 
at works, one (Birte) has only a small portion 
ished, and the other, though complete, is not likely 


CONCRETE BUILDINGS. SOIENTIFIO NOMENCLATURE. 


to be published for a considerable period. The differ- 


ence of design in their construction prevents all rivalry 


between them, and the time may be expected when 


both will be considered indispensable to the student of 


lanar physics. J. BIRMINGHAM, 


ATMOSPHERIC DUST. 


[$918.]—I am glad to find that M. Paris wears his 
acientifie creeds loosely, for there is hope, under these 
circumstanoes, that he will reeant those most heretical 


opinions expressed in let 8887, p. 66. Surely the 
doctrines that putrefying bodies are not to be 
dreaded, bat living matter, and that fresh sewage is 
far more dangerous than old,“ were enunciated without 
receiving much consideration from our friend. The 
first statement appears to me to be a contradiction in 
terms, for it is when bodies are putrofying that living 
matter predominates. Life ont of death is trne of 
everythingin a state of nature ; for though a dead body 
may not be the cause of the life may not generate it— 
it is undoubtedly the source of its development. Killa 
dullock and leave its carcase in a field: it will putrefy, 
and become the habitation of innumerable living 
things, apparently generated by it, but certainly de- 
weloped and nourished by it. Some of these living 
things we see with the naked eye, and it is only reason- 
able to suppose there may be others we do not see. 
Whether this life is spontaneously generated by the 
dead carcase is immaterial to the point; if the dead 
matter had not been there the life would not have made 
itee'f apparent, even if it had existed as a germ, and cer- 
tainly not if apontaneonsly generated. So, if the car- 
case had been utilised before putrefaction set in, no 
dangerous living matter wonld have been developed. 
The same argament applies to fresh sewage. What is 
there— what can there be—in fresh sewage to give rise to 
the microzy mes (7) of contagion ? it is only where we 
allow the sewage to patrefy that it becomes so rioh a 
field for the development (or it may be generation) of 
living germs. True, wo want a disinfectant to kill the 
living germs, bat failing that, it would, I think, be 
advisable to do what we can to prevent putrefaction, 


or at all events to remove the putrefying body to a safe. 


distance. 

But where does M. Paris imagine that living germs 
have their origin? If they are originated by the ordi- 
nary procses of reproduction, the parent germ must 
have conditions suitable for its multiplication ; if it 
cannot obtain these it will, in the ordinary course of 
things, die and leave its place unfilled. A thistle seed 
in a farmer's writing-desk is powerless for good or evil 
so long as it remains there; but let the farmer drop it 
in one of his fields and allow it to grow nuheeded, and 
it will remind him in after years of his carelessness. 
Just so with living germs”: while few in number, and 


separated from their food-matter, they are harmless | 


or nearly 80; bnt give them the opportunity of multi- 
plying in “pntrefying” matter and they then spread 
eontazion all around. 

Medical men are divided in opinion on what is known 
as the germ theory of disease —some agreeing with 
Professor Tyndall, others considering that disease is 

roduced by the action of dead or dying matter upon 
iving tissue; bnt I never yet read or heard of any 
scientific man who could venture to assert that putrefy- 
ing bodies and festering sewage were not dangerous. 

Dr. R. D. Thomson (letter 3537) appears to think 
that gases are the cause of disease; but what gas 
known to the chemist has ever afforded the slightest 
suspicion of being the actual “fermenting poison“ of 
zymotic epid: mics? St: Il, M. Paris must acknowledge 
that the activity of the living germs may be largely 
increased when surrounded by “ putrefaction guses.” 
The lungs, no doubt, are able to throw off a large 
proportion of the germs and dust which reach them, but 
that some of the latter is retained we know, and there 
is every reason to believe that the poison of typhus, 
variola, and other diseases, whose course the skill of 
the physician is utterly powerless to stop, is couvered 
into the system in this manner, as well as in the food 
we eat and drink. 

Let us, then, prevent putrefaction of dangerons 
matter, and remove also those conditions which appear 
congenial to the development of unhealthy fungus 
life. Decaying matter is doubtless only elements * oat 
of place; but while they are trying to lift themselves 
into more respectablo positions, they are helping to 
create fresh supplies of the very matter in which they 
are 60 unpleasautly mixed. 

It jast occurs to me that the blow-fly, with a natural 
instinct, always deposits its eggs on those parts of a 
carcase where putrefaction commences earliest; and 
an accidental cut made in the surgeon’s fir ger while dis- 
secting a subject“ is often attended with fatal results, 
which never accrue when more extensive wounds are 
made in operating on the living body. 

Sau, Rymea. 


; ALLINGHAM'S PROPELLER. 

13919. —UNFOBTUNATELY for Mr. Allingham, his 
very feasible invention (as shown on p. 89) is, slightly 
altered, very old. The old form was a framework fixed 
to each side of the ship, and propulsion was effected by 
rolling instead of pitching, with similar venetians. It 
is, perhaps, not necessary to inform the inventor that 


an unmasted ship rolls (from aide to side) more than 
she pitches in a seaway. 


He will find tho ship scarcely moves with the most | l : : 
carefully arranged machinery, this being, perhaps, one s pondent requires more information, a letter addressed 


of the most ineffectual arrangements of utilising th 
motion of the waves for propulsion. 


Cleethorpes. Amos APPLBYaRD. 


detail my failures and my successes. 


single bushel of cement. 


done, and not leave it either to his foreman, carpenter, 


or labourers, nor yet to a contractor, he will not regret 
substituting concrete for either brick or stone, either 


on the score of economy, strength, durability, or free- 


dom from damp. Close attention is required from the 
Withont close attentien your 
On 


beginuing to the end. 
correspondent had better use bricks and mortar. 
the score of economy he must not be led away by the 
flaming accounts of the cement doctors. I have before 


me an acconnt in which an egual number of yards of 
cement, sand, gravel, and broken stone are made to 
My 


produce an equal namber of yards in work. 
experience has shown me that upder no circumstances 


of walls. For roofing, which requires very hard besat- 
ing, 7°28ft. of cement and gravel produced only 3˙34ft. 
in the solid. A cubic foot of gravel and sand contain- 
ing stones not larger than would pass through s 14 inch 
screen would weigh about 84 or 85lb,; a block of pure 
flint would weigh about double that per cubic foot; 
the interstices must be filled partially or entirely with 
cement and sand, er air, or both. To make the 
calculation as to the comparative econemy of con- 
crete and brickwork—a rod of brickwork will take 
about 4,500 bricks, 26ft. of stone, or 86ft. of 
chalk, limo, and 70ft. to 75ft. of sand. Three hun- 
dred and six feet of concrete, in proportions of one in 
ten—i.c., 9 parts gravel 1 part cement,—will require 
about 410ft. of gravel and sand and 46ft. of cement. As 
to labour, I believe tho usnal calculation for ordinary 
brickwork in walls not less thau Qin. thick per rod is 
8} days of a bricklayer and labonrer. In cement I 
bave found that it takes six labourers, two rtout lads, 
aud a carpenter, to keep frames going to mix and fill 
about 210 cubic feet per day in walling. The labour 
bill for concrete is higher than that of brickwork. The 
economy will depend on cost of cement and aggregates. 


Mr. Tall puts his labour at 2s. per yard, and 6d. per 


yard for the carpenter; in other words, 2 


foot. From the above your correspondent can make his 


calculations as to cost. 


Quality of Cement.— Tour Portland cement should 
weigh 112!b. per bushel; the heavier the cement— 
provided itia passed throngh not less than forty-gange 


The 
heavier the cement the slower it sets, and the harder it 


sic ge, or 1600 holes to the inch—tbe better. 


is when set. 


Gravel.—Tho real econom of concreto depends upon 
the quality aud cost at which gand, gravel, and other 
aagregates can be produced. I have lately taken to 
washing my gravel—I only regret I did not do it from 
the first; the slightest quantity of loam destroys the 
effect of a large qaavtity of cement. If neither gravel 
nor sand is procurable in the neighbourhood burut clay 
ballast makes excellent concrete—in fact, better than 
sand and gravol. 


Mizing.—The cement, gravel, and sand should be 
turned over no less than dive times three times dry 
and twice wet. 


[8920.}—I map intended, with your permission, to 
have inflicted on your readers, in answer to query 
11249, a history of my experiments in concrete daring 
the last two years, but want of time has prevented me. 
I will, however, when I have finished what Iam now 
doing in concrete—which will involve not less than one 
hundred thousand cubic feet of work—give you in 
The former are 
numerous. I will back up “ F. P.” in his advice in tell- 
ing an intending builder in concrete to visit works that 
have been executed before he goes to the expense of a 
If your correspondent has 
the determination to stand over the work, to see all 


could I get more tban 60ft. to 66ft. in the rolid out of 
the 100ft. of material measured in—even in the case 


per 


18921.) —“ L. C. E.” (let. 3884, p. 68) must have. 
marvellons faculty for discovering likenesses, if he dis- 


covers so strong a resemblance between the ok. 


alchemists jargon of names and those bestowed by 
modern chemistry. The old names were absolutely 
arbitrary and meaningless, with the exception of som: 
very few classes, such as the “ vitriols,” whieh did 
recognise a connection between the substances the 
named; many of the names were even intended to 
conceal the substance they indicated from all bat 
advanced adepts. Modern chemistry, on the other 
hand, gives names intended to exactly describe th: 
constitution of the substance; this certainly resulte in 
some considerable confusion at present, but only 
because the rapid growth of knowledge shows that 
many names thus given (and given correctly in the 
then state of knowledge) are not safficiently correct. 

The polysyllabio names of organic compounds are 
thus attained—for instanee, L. C. E.” may consider 
that snch a namo as phenyldibenzamide is a gram- 
matical barbarism fit to be compared as mere jarzor 
with the white blood of the green dragon ;” but this 
latter name has no meaning whatever, it may possibly 
indicate that in a given experiment a white precipi- 
tate forms in a green solution, or some such reaction, 
but phenyldibenzamide describes the exact substance; 
it tells us that it is an ammonia, the three hydrogez 
atoms of which have been substituted by 1 atom of 
phenyl and 2 of benzoyl:— 


Cg Hz 
Cro} N 
C78 50 


It is true this is “intelligible only to the initiated,” 
but this is so with all knowledge; it is absolutely im- 
possible to make astronomy or chemistry intelligible 
to an ignorant conntry bumpkin, and jaat as those who 
wish to read tho classics must learn their languages, so 
any one who wishes to comprehend a science mast do 
so by long sustained effort and labour. Science is 
organised for its stadents—the initiated—not for mere 
loukers on. L. C. E.” illustrates this by his examples. 
he prefers chloride of platinum to platinie chloride, and 
seems to suppose the latter, which he calls a gram. 
matical barbarism, is adopted only because it is a 
syllable shorter. Not so: chloride of platinum is in- 
correct because vague, for there are two chlorides, and 
the terminals ic and ous distinguish them; bettor names 
might be, and, doabtless will be, devised, when chemical 
theory is better defined, but they serve daring the pre- 
sant transition state of the science. Zincic chloride, on 
the other hand,is erroneous and very few chemists would 
use it, because there is only one known chloride, and 
its proper name is, therefore, zine chloride, Zoclz 

Electrical terms are very much misanderstood by 
„L. C. E.“ It is only since some ten years or 80 thoi 
the idea of exactly measuring electricity and its effects 
has been thoroughly developed; units for the porpore 
being devised they required names, and the committee 
of the British Association adopted Clarke's suggestion, 
and gave to these units the names ef distingaisbed 
electricians, and hence we have the Volt, the Ohm, the 
Veber, the Farad. These names, therefore, are given 
by the highest possible authority—that, namely, which 
devised the measures they now indicato, and, 80 far 
from being introduced by me in my papers as novelties, 
as L. C. E.“ supposes, they are the established terts 
used by all electricians. Of course, they are kaom 
only to the initiated, because to them only has the id:s 
of detinitely measuring electricity become a thing =f 
reality. One namo alone have I on my own authority 
employed, as it was not only my right, bat my neces- 
sity to do. I used the term equivolt because I for th: 
first time introduced tho idea of a definite electric 


By turning over Ido not mean simply measure, connecting the other measures with vhs: 


chucking a shovelfal from one side of the miting board | Faraday called the eqnivalent of clectricity, and thes 


atime, so that cement, saud, and stones are all inti- 
mately mixed. 


to the other, but turning clean over a half shovelful at combined the hitherto distinct ideas of tension and 


„quantity in one unit; this, of course, needed a 
name, and following scientific precedent, I gave it one 


Water.—The quantity of this depends much on the | which describes its valuo—viz., a voli of electric tea 


state of yonr gravel and sand. In no case should it be 
more moist than moist browa sugar; on this you will 
have a battle long and fierce with your workmen. Do 
not give in. The drier the cencrete is put in the firmer 
it acts. 


Filling in Frames.—I again say put in as dry as you 
can, and ram as hard as you can, and do not fill oftever 
than twice a weck or five times a fortnight. Tho fever 
speed of filling upon filling is utterly destractive of 
good work. One cement ductor recommends his framing 
as superior to that of a rival by reason of his being 
able to fill twenty-four inches at a time as against 
that of bis rival, who can only fill eighteen inches. 
Eschew as you would poisor the filling your cement 
out of buckets. The use of buckets indnces the work- 
men to mix the concrate with far too much water. Fill 
from the barrow in small shovelfals, and let the 
shoveller take his time. This will secure moro ramming 
from the man inside the frame. To the height of 
twenty feet run your cement on planks and stage; 
above that height set up a horse ran. 


As to the frames to be used, you can hire or buy 
either Tall’s or Drake's. If yon have any ingenuity 
you can construct your own. The expense of framing 
is the great drawback. If you are going to bnild only 
one house, hire; if you are going to baild several, and 
are not in a hurry, buy, or make for yourself. I am 
afraid I have gone into this at greater length than fair 
play to other contributors will jastify. If yonr corre- 


eji to P. T. A.,“ Post-offlee, Southampton, containing 


real name and address, will be answered by 
Kop Bux. 


siam acting throngh a chemical equivalent in grain. — 


hence the term equivolt. 

The four last paragraphs of L. C. E. 's“ letter must 
really bo read in the light of the preceding one. Macy 
scientific disputes may be valueless, very many may 
seem 80 to those who have no comprehension of tbeir 
meaning. It is easy to sneer at the hours spent over 
infinitesimal markings on the Diatomacew or the specks 
in a tadpole's tail.“ Some day tho latter may sol- 
denly throw light upon some obscure problems in the 
mystery of life; but suppose they never give us one 
particle of knowledge, are we to count for nothing the 
training in habits of exact observation, of rigidly mi- 
nute recording of facts? Is it nothing that for these 
studies, worthless it may be in themselves, mon are 
earnestly giving themselves to the improvement of in- 
struments of priceless value for other and most mo 
mentous purposes? 

May not the true lesson be, not that Secohi's obser. 
vations on the sun flames are worthless, because ‘‘ no 
one dreams of classifying the flames that flicker in our 
grates,” but that some one may yet study these latter 
flames and read therein some of the secrets of the 
universe? 

What use is it? Oh! despicable formula, beloved 
by the practical“ man. Where would the world be 
if there was no nobler spirit than this? if men of 
science were not ever ready to give their time, their 
lives, for things of—no use? Cancer is not checked, 
tubercle hag not been arrested; therefore, ye delvera 7 
the mines of science, break up your tools—seek 
farther. What use is it? Does the tin or oc 
miner actthus? Is he content to give up his 1 
after digging for a few feet? ~ 
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In 1810 Gereted discovered that a magnetic needle 
moved when an electric current passed in its neigh- 
bonrhood. Poor fellow, what waste of time. Why did 
he not dig potatoes? that would bave been useful. 
Ampère, Faraday, anda lot of other foolith people 
played fer years with a lot of wires and steel needles, 
and philosophical instrument-makers made compli- 
cated toys (they, however, were useful, of course, be- 
cause they were for sale). In 1845 Wheatstone patented 
his telegraphic instrument—26 0 L. CE"! 
during which you would have said, Has any practica 
result followed?” „Some trifling knowledge may have 
been gained. But now, aak the shareholders in sub- 
marine cable companies. Ab! the most ‘ practical 
men now can see what use it is, but between 1819 and 
1845 how grand their contempt for the poor triflers of 
philosophers ! 

There is no knowledge of which we can say it is of 
no use: the most insignificant things in appearance 
may prove to be guides to priceless truths. Tho man 
who aske of his studies the question what use is it? 
will never pass beyond mediocrity, will never feel his 
heart thrill with that glowing energy, that delight in 
truth for trath’s own sake, which is the reward of the 
truo scientifie man, who finds in his studies themselves 


their own exeeeding great Bra. 


— 


LIGHTNING CONDUCTORS, LIMITS OF 
SISTANCE IN TELEGRAPH WIRES, &c. 


[8922.] —(8646.)\—Iw reference to the destructive 
force of a fash of lightning when impeded in its pro- 
gseue by non-conductors, if we may place any relianee 
upon the researches of eompetent authorities, we shall 
not have to fall back npon any recondite hypotheses, 
such as the instantaneous formation of steam, nor the 
unknown or at least ill-understood repulsive action, in 
order to account for any phenomena fairly attributable 
to this caase. Mr. R. Hunt, in his paper read before 
the Institute of Civil Engineers so far back as 1857, 
stated (and I have never seen nor heard of his state- 
ment being challenged) that the mechanical 
effect of a flash of lightning was analysed, and it was 
shown that the power developed through 50ft. was 
12, 220 horse-power and that the initial explosive 
force was equal to a pressure 800,000,000 tons! 
Surely there is force cient here to aeeount for any of 
the pranks played by intercepted discharges; may I 
add that the presence of water would be more likely to 
inerease the conductivity of the structare, and hence 
lessen the danger, than to form steam and thereby 
increase it? 

(1801..—Lmatrs or RESISTANCE IN TELEGRAPH 
Wings.—Onur friend Sigma,” in replying to this 
query (p. 48), has omitted to state that the 7:83 Ohms 
refer to No. 4 iron wire, and I think it may be taken 
for granted that OClarke's experiments were confined 
exclusively to galvanised wire. Wherever Mr. C. W. 
Henwood got the figures from which he ‘has given in 
the reply preceding Sigma's I cannot conceive, 

ecially as having reference to the question as 
originally put. Who, in the name of all that is 
wonderful, ever nses No. 19 mach less No. 24 wire 
gauge copper wire for ordinary overhead telegraph 
wire"? But granting that any one should be so in- 
sane as to try to use such line wires, where, when, or 
how did Professor Stokes get the million and a half 
Ohm resistance per mile from with a copper conductor ? 


(11859.)—Castine Baass SoLID.—The ohbief fault 
lies in not giving sufficient ventilation in the top box 
for the escape of gases and steam generated in the 
process of solidification, and, above all, the allowance 
of sufficient git or head of metal to supply the con- 
traction due to the ing, while cooling a good git is 
little if any loss of metal, and almost invariably in- 
sures sound castings. Mr. Allan’s mixture for 
bearings, well tested ander severe trials, is—eopper 16, 
tin 3, sinc 1. The temperature must be determined by 
experience alone. All alloys are difficult to manage in 
casting in consequence of the difference of affinity be- 
tween their components and the oxygen of the atmo- 
sphere at the high temperatare to which they mnst of 
necessity be raised in order to run them into moalds ; 
this inevitable evil must be conquered as much as 

ible by exclading the air during the mixing of the 

ients, and by expertness in pouring, two neces- 

only to be obtained by oonstant care and 
practice. s 

(11870.)—ELECTRICAL.—I know of no hypothesis by 
whieh such a phenomenon can be accounted for, other 
than that the delicato nerves of the moistened tongue 
offer less internal resistance is the couple than the 
cloth, which in the case assumed, forms the remaining 
part of the internal resistance of the cell. In this 
case of the current will flow through the tongue, 
and give evidence of its existence, and part but pro- 
bably (according to circumstances)—will pass through 
the cloth. In order to test this thoroughly allow me to 
oe an exhaustive experiment. Let H. D. B.“ 

(say) three glasses of what is edld in London 
under the name of Scotch whiskey, and while doing so 
smoke as many “sensation cigars” at one penny each, 
and having previously arranged the call he describes, 
retire to rest (if he can rest at all after such an ordeal}; 
the next morning immediately upon waking apply the 
terminals to his tosgue, and favour us with his 
experience of the sensation he feels of electricity 
paseing through what a recent writer calls the 

d engine of expression.“ My impression is that 
5 ld be nil, but the experiment is worth a trial by 

“earnest student. In either oase there would, of 

1 rel *, be nd poles, as the whole would form a closed 
ove te, bat the carrent would flowin the same direction 
M other dynamic combination. 


RE- 


i 


(11891.)— IR SL.] .. õỹS Com.—It ás not absolutely 
necessary to insulate the secondary from the primary 
by ebonite, but when setting ont to make an expensive 
machine, it is wise to use every precaution to avoid 
failure, and this is one of those precautions. I have a 
bad memory of names, especially of those I do not 
think it worth while remembering, but I do remember 
that aome short time ago an attempt was made to 
“haul me over the coals,” because I insisted upon this 
very point. The success of the projected keel-hauling 
T, air, must leave in the hands of your Constant 
Readers,“ contenting myself with the oxpression of 
opinion I then gave, that any indnction coil intended 
for the exhibition of effects, wherein electricity of high 
tension was to be obtained between the terminals of 
the poles of the secondary coil, should be so constructed 
as to have a full and perfect insulation between the 
secondary coil and primary coile. The ground assumed 
by my opponent was that in the three coils forming the 
primary the tension never rose so high as to requlre 
the interposition of special insulation, buthe forgot, as 
I find many of your readers do, the object of the 
generation of this current of large volume at low 
tension—viz., the setting up in the secondary of a 
static oharge of extremely high tension, but small 
quantity (intensity of current), which chagge would 
please itself whether it would overcome the- resistance 
of atmospheric air placed between the terminals of the 
secondary, and so exhibit the 2in. 3in., &c., arc of flame 
or, finding a better conduclor internally, flash back 
through the protective insulating mediam with a 
large metallic mass, invitingly opened before it, and 
restore equilibrium through the shortest and most 
tempting track, leaving the intervening insulation, and, 
consequetitly, the coil itself, a perfect wreck. With 
such a cell, however, as that indicated by H. Corbett, 
no such extreme precautions are necessary. A sound 
coating of sealing wax, varnished, or at most two 
turns of brown paper saturated with paraffin, weuld be 
ample, but as for the length of spark obtainable, that 
is a matter that, I believe, cannot as yet be predicated, 
it must be discovered by the stern hand of experience 
alone. Ons thing is very certain, if he immerses the 
terminals of his secondary in the Thames there will be 
no necessity for calling in the aid of the floating fire- 
engines. 

(11401..}—ExLecrricaL Formuta—When I first 
glanced over this query I gave vent toʻa mental excla- 
mation Go to Bath, for Bladad* was vividly im- 
pressed upon my memory, but upon more mature con- 
sideration a Pickwickian softness fell wpon my spirits, 
and I resolved ¢o ask fhe Prince, Wist are the partiou- 
lar formule thatgive you pain? i kure vead Culley 
(1868 edition) earnestly and thoughtfflly, and except a 
few minor trifles (light as air) which have been all or 
nearly all corrected in a later edition which I have 
read, but unfortunately do not possess, if ever there 
was a science reduced to practice in one volume that 
science is electricity, and Oalley is: he author. In 
speaking thus emphatically, sir, let me be thoroughly 
understood. I know as much personally of Mr. Calley as 
I do of the individuals whose duty it is to trap bears 
and utilise their grease for lubricating the northern or 
southern poles, and I think my name will clear me from 
any suspicion of trying to thrust a contraband adver- 
tisement upon you when I say that the work referred 
to is the most ample yet succinct, most elaborate yet 
simple treatise ever yet offered, not merely to the 
British public, bat te the telegraphic world. If, there- 
fore, Prince Bladad finds any difficulty in compre- 
hending any of the formule it contains, det him at 
once engage a master to teach him the first Bur rules 
of arithmetic, and assist him toa slight knowledge of 
their application, and all will ge ; bat H in the 
mean time he has auy particular difficulty te contend 
against (bond fide, mind, or I shall bow) him eut) I shall 
most willingly render him all the assistance in my 
power when he tells us where his ailing lies. 


true, & is malo, as Polvormascher’s old ferm cf chains 
attest, but Ihave never been able to obtain it in London; 
but even if procarable for battery purposes, I for one 


am at a loss to know what J. S. D.“ means by purify- | p 


ing. Zinc can easily be amalgamated by combination 
with mercury, bat it is thereby adulterated, not puri- 
fied. Will J. 8. D.“ kindly say what he really does 
mean? 

(11406.)— STEAM Pur. — Try one of Wilson and 
Co.'s persuaders vulgo, donkev pumpe: manufactory, 
Wandsworth-road, London, S. W. They will feteh 
‘spirits from the vasty deep,” and water is sure to 
follow. Wu. Tonxas. 


? 


- LIGHTNING CONDUCTORS. 


(8928.)—Tusrz is consideradle interest in the 
several details given by J. K. P.” (tet. 8908, p. 92), 
of the destruction of the eburch steeple at King's 
Nerton. The conduction by the pendalum of 
the clock, and the splitting of the +tones, evidently in 
the partial lines of couduotion for: ed by the copper 
dowels, are good illustrati::: © ° tuo law nf least re- 
sistance, like the fact that the ligitning wii find its 
way into a building in order to follow the path pro- 
vided by gas and water-pipes. All this shows th: 
great importance of connecting by good cond: -> 
every metallic portion of bmidings. In charche- 
large factories perfect safety might bo ebta:: 
carefally guarding the elevated parts, steeple- 
neys, Co., above the roof level, connecting t. 
gutters, &c.,and then leading good condastors : 
the gas-Attings. I do not mean that the reg: 
ductor should uct be led to the eucth; bet ı 


that the chief discharge would be quietly led through 
these very paths which usually 0 & source of 
danger by inducing the electricity to forte through 
Obstacles, such as walls, to reach them. 

As to some of J. K. P. ies“ questions, he appears to 
have overlooked a letter of mine as to surface action. 
Sarface relates only to static electricity: it collects 
upon them in readiness for discharge ; this is the con- 
dition of the clouds and the earth in a thunder-storm, 
these surfaces being in opposite electrical conditions. 
When the discharge occurs, the electricity (a0-called) 
becomes dynamic, and conduction takes place on the 
laws of resistance ; a wire would be as 2894 (nay better) 
as the same metal beaten out into foil. 

I certainly shall not tell“ J. K. P.” that “ electricity 
is @ fluid, and does the work of a solid,” because it is 
pretty well known by this time that I do not believe 
in the existence of any snch thing as electricity at all, 
regarding the effects we class under that name as dae 
simply to “ a mode of motion,” a development of 
energy among the molecules of matter, which, when 
the rate of motion exceeds the measure of the cohe- 
sive forces of matter, breaks the matter up. It is the 
enormous tension put upon the lines of conduction 
which renders lightning so destractive, because it con- 
centrates an enormous amount of energy upon the ro- 
sistance to be overcome. The conductor, by reducing 
the resistance, allows the energy to be exerted in de- 
veloping a rapid but harmless current, and in heat 
spread through a large mass of earth. SIGMA. 


[8024.]—In answer to J. G.” (p. 30), abselute oon- 
tact of the metal of lightning conductors, though de- 
sirable, is not essential to their auccess; for electricity 
of high tension will pass from one conductor to an- 
other near it, though not in contact; the only danger is 
lest it shouid pass through some part of the b 
it may damage, bat this is unlikely if the break of me- 
tallic connection be small, and the contact with the 
ground good. Nothing ean be better than contaet with 
a water or gas main; if that be not within reach, 
“J. G.” should carry his down-pipes so as to reach aoil 
which is always damp. 

I think it would be prudent te see that the cave 
gutters are in contact with the down-pipes, and in oôn- 
nection with the ridges, and it would be well to connect 
the chimney conductor 5 with the down - pipes 
by copper wire rope (which will not easily rusi away), 
as well as with the roof rid 


and gutters. 
The more completely the metal is connected 
the better. PHILO, 


CIRCULAR SAW-SPINDLE. 

[8025.J}—I pon'r know how many years old the 
patent of the saw spindle shown on p. 18 may be; but 
I know I designed years age—and have made and 
used—an exactly similar device. And probably, as in 
other cases, many others have long it also. 


Hewat. 


Ene 


THE SOPER RIFLE, 


[8926.] —For some time past I have been compelled 
to forego all writing; however, this morning the re- 
striction was taken away, and I haston to say a word 
to two gentlemen who have had fhe kindness to mjs- 
read my last letter upon the Soper Rifle. In our sr- 
periments in January our sole aim was to find the 
weakest place in the weapon. The question was, will 
the breech stand a greater strain than the barrel, or 
vice verod ? Tho result of our experiments was to blow 
the breech to pieces, the barrel remaining intact, with- 
out the slightest injury. I then stated that I believed 
no gun had withstood a similar strain, bat that in all 
other cases the breech mechanism had been rendered 
useless by a slighter strain, I had no idea, and can 
acarcely conceive of my letter conveying the idea, that 
my remarks would be taken as referring to the strength 
df the barrel. The gun depends upon its weakest part 
—will feat part bear all ordinary and a great mar 
strain? if so, the gan is strong enough for military 


ur poses. 
I would humbly 3 that any gentleman who 
desires to make remarks upon any subject should at 
least read the letters treating the subject before taking 
up your space, C. H. W. B. 


WARMING AND VENTILATING. 

(8927.J]—T a8 novelty of " Lewis's patent warm air- 
ebamber fireplace” described by An Architect,” at p. 
40, is by no means evident tome. I presume it has 
some peculiarity in its design, for its principle is too 
old to be a legally protected monopoly. Neither ts the 
advantage evident, of confining air in a chamber, if 
that to be warmed is taken “from and returned into 
the hall,” aestated. The only apparent advantage of 
confining air to be warmed being that fresh air warmed, 
if confined in a channel, is forced into the dwe ling, s0 
as to diminish, and if in anffleient quantity prevent, 


all cold air drauzht- 
warm -· air chamber 


„Au Architec’ 
raised 9 enhic | rom 85° to 180° 


or 
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INFLUENCE OF COLD ON VEGETABLE GRAIN§; 


[8928.]—M. Duciaux, who formerly experimented 
on the effects of the cold on the eggs of the silkworm, 
and found that the winter cold was a necessary condi- 
tion of their hatching, has communicated to the 
Académie des Sciences a note on vegetable grains as 
influenced by cold. Some grains, falling, when ripe, 
into the gronnd, pass the last months of heat in the 
year without germinating, and it is not till spring that 
they show signs of life. Such are the grains of Belle- 
de-Nuit (Mirabilis jalapa) and of Volubilis (Ipomæa pur- 
purea). M. Duclanx experimented with grains of these 

lants, on account of the similarity in their evolution 
to that of the eggs of the silkworm. Having taken 
them immediately on ripening, and before they were 
exposed in cold nights, he divided them into three lots. 
One was kept in a chamber heated constantly to about 
15°. The two others were exposed (one for a month, the 
ether for two months) in a glacier, with a surrounding 
atmosphere of 3°. On the 10th of November he sowed 
grains from each of these lots in pots, which were then 
placed side by side in a heated chamber. Germination 
commenced on the 25th of January, and after the 15th 
of February it appeared to cease. The following was 
the result :— 


Belle-de-Nuit (6 grains in each pot): Grains exposed 
to cold 2 months, 5 grains had germinated; grains ex- 
posed to cold 1 month, 8 grains had germinated ; grains 
not exposed to cold, 0 grains had germinated. 


Volubilis (12 grains in each pot): Grains exposed to 
cold 2 months, 0 grains had germinated; grains ex- 
posed to cold 1 month, 2 grains had germinated ; grains 
not exposed to cold, 0 grains had germinated. 


The cold of winter has, therefore, a real influence on 
the germination of these grains, and this influence is 
operative in certain cases, justas on the eggs of the 
silkworm. But, M. Duclaux asks, is it equally neces- 
sary? He thinks not: for grains that have been 
kept all winter in a heated chamber germinate none the 
leas in their season when they have been sown at a 
proper time, and everything takes place as if what they 
specially needed was a variation of temperature, which 
might be either that of zero from the ordinary tempe- 
rature, or this latter from the usual heat of the days of 
spring. He proposes to investigate farther the fact 
that in such conditions they germinate with different 
degrees of activity. If, in fine, there be grains, which, 
like the silkworm’s eggs, need to pass the winter before 
opening, there are others which germinate immediately 
after having become ripe, and when placed under 
favourable conditions. Most grains, indeed, are capable 
of this; but the discovered influence of the winter's 
cold on some is a presumption that the others do not 
entirely escape it. A. B. M. 


“ PHILO'S” HUNDREDWEIGHT THEORY. 


13929. —In refutation of this theory of the origin of 
the 112lb. (p. 663) I gave Philo“ (p. 36) six other 
numbers each equally the sum of only seven that would 
make up every multiple of the lowest, not exceeding 
their total. But he will find this equally possible with 
any total below 128, the seventh power of 2. And 
similarly his pedlar could make six weights serve for 
all the units under 26, and m weight for all those under 
2n. If, however, he notes that the seven making the 
112 are each an aliquot part thereof, this property, I 
grant, is less common. Still, it is shared by 96 and 120, 
the latter a more convenient unit than 112. To have 
this advantage a number only needs to be the difference 
of two powers of 2 (say, 2¢ — 2b) such that bis less than 
a—1, but not less than 4 (a- 1). Thus, any of the follow- 
ing series (continually doubled) can be weighed, like 
the 112, with aliquot parts only :— 


6, 12, 24, 48, 96, 192, 384, Ko. 
28, 56, 112, 224, 448, 896, &c. 
120, 240, 480, 960, 1920, &c. 
496, 992, 1984, 8968, Ko. 
2016, 4032, 8064, Kc. 


Because the 6 = 23 — 2, the 28 = 25 — 22, the 
120 = 27 — 28, the 496 = 29 — 24, Ke. And their 
doubles are 24 —2?, and 26 — 28, &c. E. L. G. 


A SUGGESTION FOR THE POSTAL 
AUTHORITIES. 


_ [8980.] —Havine frequently observed in the country 
lines of telegraph poles along roads which, with their 
tributaries, are quite unprovided with direction posts, 
it occurs to one that (pending the time when the Post 
Office or some other government body undertakes the 
supply in a complete way of these useful guides) Mr. 
Scudamore might well give a general direction, that in 
future lines, and in cases of renewal, the poles should 
always be so arranged as to bring one at each junction 
and at cross roads. Could there be any objection to 

han arrangement, and to allowing the parishes to 
encircle such posts (to avoid morticing and so weakening 
the posts) with stout iron bands, or tubes, constructed 
with three or more sockets to receive the direction 
boards ? 

These boards, fastened into the sockets with brass 
screws, could readily be removed for that re-lettering 
which Devonshire direction posts, at least. proverbially 
lack. JANNIFRED. 


[We have had little opportunity of judging the dis- 
positions of those who manage the telegraphic depart- 
ment of the postal service, but if they at all resemble 
their brethren who control the newspaper post, we 

ir any useful suggestion is likely to meet with but a 

| reception.—ED.] 
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SPIRAL GRAILING, 

[8981.]—I was much interested in the article (p. 84, 
No. 866) on the subject of Spiral Grailing.“ It is now 
over twenty-five years since I commenced in a small 
and simple way as an amateur turner, dabbling a little 
in ornamental work as well, and I very soon found, as 
„G. C. C.“ states, how difficult, not to say almost im- 
possible, it was to ‘ grail,” or “ line’—as I have been 
accustomed to hear it called—the surface of my work 
evenly, in concentric circles by hand, and I came to the 
conclusion that to effect the object satisfactorily, the 
operation must be self-acting, and if so it must be 
by making one continuous spiral cot from cireum- 
ference to centre; and the cut being so very fine 
and close (almost invisible to the naked eye) I ‘did 
not see that it could make any difference in the effect, 
whether it was concentric or spiral. I therefore set to 
work (more than twenty years ago) to construct a very 
simple and inexpensive apparatus, which I found to 
answer the purpose admirably, and, from its working 
independently of the overhead motion, it obviates 
some of the difficulty which G. C. C.“ describes, as 
sometimes arising when that motion is made use of for 
the purpose, from its not having sufficient range back- 
wards or forwards. A A A A is a light frame, the sides 
of wood abont 2in. by ĝin., connected top and bottom 
by stretcher rods, of (say) fin. iron (wood would do); 
the size of frame is about 15in. square. B isa spindle 
of wood about 2}in. diameter, working with an iron 
pin driven in the ends, in the sides of the frame. C is 


it 


{= 
— 
8 


a wooden wheel or pulley, 1lin. in diameter, and jin. or 
jin. thick, strengthened at the boss by a piece glued on 
each side to make a broader and firmer bearing on the 
spindle. A key bed is cut in the spindle, and one to 
correspond in the boss of the pulley, and a wooden key, 
slightly taper, fixes it sufficiently firm; the rest of the 
spindle has a series of V grooves turned on it. This 
frame is suspended from the ceiling by an iron rod 
passing through the tops of the two sides, on which 
it can swing backwards or forwards, in order:the better 
to adapt itself to any altered position of the slide-rest, 
and is hung in a line with the lathe bed, and as directly 
over the pulley on the slide-rest as it conveniently can 
be. It can be worked from the lathe mandril pulley, or, 
if that gives too quick a speed, it can be worked from 
the chuck as shown in plan, which is the mode I 
adopted. AsI generally used the screw chuck, I turned 
a V on the back part where it screws on to the nose of 
the mandril, and which is 1fin. in diameter; from this a 
hin. or three-sixteenths of an inch gut goes over the 1lin. 
pulley in the frame, another gut from the spindle itself 
down toa 7in. pulley (of wood) D on the slide-rest screw. 
This arrangement makes a spiral that it requires good 
eyesight to see, but if too fine, the speed can be easily 
modified, as required, by having ene or two different- 
sized pulleys for the slide-rest, and by driving it from 
lathe mandrils. If the frame is found to be in the way of 
the working of the overhead motion, by attaching a cord 
to the bottom rod and passing it over a pulley overhead, 


it can be pulled up and out of the way when not in use. 
It would be an improvement if the frame weresuspended,| ti 


APRIL 12, 1872. 


by indiarubber bands. Many years ago I constructed a 
very simple effective over-head motion, which I have 
not seen represented in the various plans of that appa- 
ratus which have appeared from time to time in your 
paper. If you think it worth while, I shall be Le to 
send you a sketch. N. 


[Please send.— Ep.] 


HOW WE SEE A DISTANT OBJECT. 


[8932.] —I wave paid some attention to the discus- 
sion on the above subject, but I am sorry to say 
I have not been able to understand what the dif- 
culty is or what is its explanation. I think the matter 
might be simplified if we were to take into considera- 
tion that objects are discerned not so much by the 
presence of reflected light as by its absence. Thisma 
seem a somewhat Hibernian way of expressing m 
but I will explain. Objects, then, are discerned by their 
shadows or shaded parts. If I were to look out upon @ 
landscape and the light were to be reflected to my eyes 
from every object and from every part of each object 
with the same degree of brilliancy I should discern 
nothing but a broad field of uniform light, and if the 
uniformity of reflection were perfect I should not dis- 
cern even the faintest outline of any object. In every 
landscape there is a point of greatest illumination or 
highest light, be it a white cloud, a chalk cliff, or a 
shining river. This t the eye unconsciously takes 
for its standard of illumination and discerns other 
objects by their relative dimness. If I wish to make a 
drawing of this landscape I take a white sheet of paper; 
this paper reflects the light equally from 1 it 
therefore represents what the landscape w appear 
if every object reflected the light in an equal degree, a 
broad field of uniform reflected light. Having made an 
outline I proceed to shade—that is, I begin to obscare 
the light reflected from my paper in different on 
different parts of my paper according to the objects I 
wish to represent, so that the objects begin to be dis- 
cernible on my paper, not so mach by the reflected 
light from my paper—for that was there before I began 
my drawing—but rather by my obseuring that reflection 
in certain parts by covering my p with a less re- 
flecting substance, beit pencil or sepia, so that it appears 
to me that objects are discerned not so much by the 
reflected light thence proceeding as by the varying 
degree of absence of reflected light—in other words, 
shade. Of course I do not contend that reflected light 
is nota necessary condition of visibility. Of course 
we could see nothing in total darkness, neither could 
we discern in object in uniform light, I merely con- 
tend that we discern objects by their comparative dark- 
ness—in fact, by their shaded parts. BoBo. 


[8933.]—I BEG to thank Mr. Proctor for his 
kind letter (let. 8829, p. 86) and am very sorry 
should have been kept eight weeks trying to find 
the meaning of my letter (3493, p. 510), particularly 
he says, And as I could not explain his difficulty, but 
greatly wanted to have his query explained, I waited 
the action of the clever correspondents.” He further 
says, “I am utterly bewildered.” Mr. Proctor says, 
“In this case the answer is undoubtedly, that scattered 
reflection renders the frame of the mirror descernible. 
The glass of the mirror is not seen.“ And he further 
adds, but we recognise the shape of the mirror whenever 
any light at all reaches its whole face, because the frame 
does not specularly reflect the incident light (or much 
of it), while the quicksilvered glass does.” The ray of 
sunlight is supposed, in the present case, to strike the 
centre of the mirror only; where, then, does the inei- 
dental light come from, by which Mr. Proctor says the 
frame is made visible? He says that the frame does 
not reflect specularly. Well, the frame is moulded in 
certain curves, and every curve has its pr e of 
reflection, and at all events the light is reflected in 
right lines. The theory of light says every ray of 
light carries with it the image of the point from which 
it was emitted. If, therefore, the pencils of rays from 
every point of an object are united in the same order 
in which they proceeded when first emitted, they will 
form a perfect image or representation of that object, 
at the place where they are thus united. The rays of 
light proceeding in straight lines, it is obvious, that to 
make an object visible at any place to which a straight 
line can be drawn from it to the eye, they must be 
detached from every physical point of it in all direc- 
tions; but only those rays which enter our eyes can 
render them visible to us.” Now, according to this 
theory if one or more pencils of rays happen to be 
reflected by any cause from the direct line, the points 
in any object from which such rays came ask be in- 
visible to the observer. Now, the atmosphere is full of 
organic dust, and as it is sufficiently dense to make the 
sunbeam luminous; it is evident that this dust opposes 
the passage of the rays of light which, if the distance 
be extended, the ray is utterly lost. I did not 
ask Mr. Proctor what rendered the sunbeam lumi- 
nous; but I want to know how we see it, 
when standing some distance off? There is nothing to 
reflect the light but the organic dust, and the rays, as 
stated above, cannot penetrate far in a lateral direc- 
tion. The same observations will apply to distant 
rocks, &c. We see the entire of the illuminated parts; 
and less distinctly parts in shadow. But I cannot con- 
ceive how rays of light can reach us from every poin™? 
the angles of reflection being innumerable. or 
use argument to satisfy myself that I comprehend * , 
explanation, and not for the purpose of putting forw n 
f ne eory. I have no doubt the a E 8331 

N ee o 
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HANO CONSTRUCTION.—PART IL—To Mr, 
ScHUCHT AND HIS FELLOWS. 


(3984.]—SevERAL methods naturally suggest them- 
selves to any one familiar with ordinary piano actions 
by which increased velocity may be im to the 
trelle hammers. Perhaps the very simplest and most 
obvous of all is that used by the old grand makers, 
whc were, in this matter, somewhat in advance of ye 
modern practical men. They made the butt shoulder 
or teh considerably higher than the horizontal plane 
in which the hammer centre was posited. Now, it is 
obvieus the higher the shoulder (against whieh the 
hopyer acts when lifting the hammer) be made, the 
farther that shoulder—and the hopper confined to it 
by the spring and guided by it—must go over towards 
the endicular plane in which the hammer centre is 
prod ad | ; in other words, the nearer a perpendicular 
drawn from the top of the hopper (when it has lifted 
the hammer to the string) will approach that in which 
the hammer centre is fixed. Of course, as it thus ap- 
proackes the latter the acting length of the leverage, 
measured horizontally from one perpendicular to the 
other, becomes diminished ; consequently, if the hopper 
be supposed to be raised by the key with an uniform 
velecity throughout its path, it will communicate a con- 
stantly increasing velocity to the hammerit lifts. The 
hammer's velocity may be thus accelerated to any ex- 
tent admissible in practice, indeed, far beyond any 
such extent, 


I may remark this old-fashioned, but most effective, 
method of communicating accelerated velocity to the 
hammer may be easily carried out in Carey’s or Moly- 
neux actions, which are but modern modifications of 
the old grand action arranged snitably for upright 
strings, and in which the escapement takes place at the 
batt—in my opinion, by far the best place for it. It is 
hardly'applicable to sticker actions, in which the stickers 
are hung from the butts by leather hinges, because very 
high quirks would subject the leather hinges to exces- 
sive wear. It would also be unsuitable, unless some 
other means of causing the hammer to fall from the 
strings than the common loaded sticker were employed, 
because, as the sticker hinge would be but little in 
front of the vertical plane of the hammer centre when 
the hammer touches the strings, its weight would have 
bat little power to pnilthe hammer back. This plan, 
however, answered very well in a model I had con- 
structed, in which the sticker—which may then be made 
as light as is consistent with needful rigidity, a very 
important consideration when it is hung to a treble 
hammer—is attached to the hammer by a bushed wire 
centre; the hammer may be returned either by a 
K which is, perhaps, preferable for strings less 

an Sim. long, or by a comparatively light counter- 
weight projecting nearly horizontally, which I much 
prefer for the tenor and bass. 

In some actions the hopper is “set off" towards, in- 


a WA accelerated velocity to the hammer as it approaches 


\ 


1 


E “stead of from, the centre; in all these communicating 


in debe strings is very easy, all that is required being to 


the butt shoulder in the same horizontal plane 


| as the hammer centre, or at least not more than from 
one-sixth to one-fourth the radius above it. In the latter | 
case, the leverage will become shortened as the hopper tion to its weight, and that there are only twe 


rises to some extent, and it will be yet more rapidly 
shortened by the set-off motion. As in these actions 
there can be but little objection to the set-off motion 
commencing with and continuing throughout the mo- 
tion of the hammer, I think an oblique, double-centred 
lever, the position of whose fork is capable of adjust- 
ment for the purpose of determining the instant the 
hopper shall escape, would not only be the simplest 
method of causing the escapement, but also be found 
to be a very efficient guide for the hopper, which would 
require no other guidance, if its clothed lewer end be 
made to rest on the head of a screw which forms the 
bottom of a socket in the key. This is the cheapest 
effectual method of supporting and guiding the lower 
end of a hopper I have yet thought of. It has no fric- 
tion in the hole in the rail, which prevents it from stray- 
ing about when the action is lifted ont (off the keys), 
because it cannot touch the sides of that hole wben in 
use, and it never becomes noisy, but in common with 
all actions in which the hoppers are connected directly 
with the keys, when used for a transpcsing instrument, 
it renders necessary the shifting of the keys with the 
hammers. 

In horizontal actions the imparting of increasing 
velocity to the hammer as it rises soon reaches its 
practical limit, in consequence of the increase of resist- 

| ance to the finger which necessarily ensues. When we 
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hopper or hammer-lifter acts on its butt being a given 
quantity, a hammer must resist the finger in propor- 
ssible 
means—so long as the key-balance remains unaltered— 
by which that resistance can be diminished, one being 
the reduction of the hammer’s weight, and the other 
the elongation of the radius at which the hopper acts. 
Now, asthe hammer’s velocity is not of the slightest prac- 
tical importance during any other portion of its path, 
than that at which it strikes the string ; it cannot matter 
how much we increase the radius at which the hopper 
acts at the commencement of the hammer’s motion, so 
long as that radius becomes short enough to cause the 
hammer to be impelled with sufficient velocity at the 
instant it strikes the strings. From this it will be per- 
ceived that this principle not only enables us to drive 
the treble hammers much faster than we now do, but 
also to employ mnch heavier hammers for our bass 
strings, and thereby augment the power. 

A moment's reflection will enable the reader to per- 
ceive that as the hammer of an upright piano rises to- 
wards its strings more and more of that hammer's 
weight becomes supported on its centre. Consequently, 
as a mere matter of course, less and less of its weight 
presses on the hopper, and resists the finger. In a 
model, constructed for me by my late friend and fellow 
correspondent‘ W. T.,“ in which the escapement occurs. 
from the hammer's centre, which, by the way, is the 
only one centre in this action, because its damper is 
attached to the hammer. The latter is provided with 
an inside check, d la Stumpff, which insures good and 
low repetition. I may remark en passant that this ac- 
tion, from its great simplicity and the fewness of its 
parts, notwithstanding its immense power, costs ac- 
tually less to make than the common cottage action 
without a check. The hammer centre is about fin- 
from the string, and the leverage at which the hopper 
acts on the butt diminishes while the hammer is rising, 
until, when it reaches the string, it becomes barely one- 
fourth what it originally was at the commencement of the 
key's and hammer’s motions. The same weight—2oz.— 
exactly balances the hammer in every intermediate 
position between zin. above its rest to within gin. of the 
strings. I guess, Mr. Schucht, you will allow this is a toler- 
ably equal touch, and that this is a test few upright ac- 
tions in ordinary use would bear. It is, indeed, more 
nearly equal than any pianist would require, because an 
instrument whose touch is 2łoz. at the commencement 
of the key’s motion, and increases to 8oz. atthe in- 
stant the hammer strikes, has, by an eminent pro- 
fessor, been deemed very far from unpleasant to play 
on—much less so than he deemed the common 
cottage and Zeiter’s grand actions, in both of which 
the resistance to the finger is greatest at the com- 
mencement of the key's motion and diminishes as the. 
hammer rises; and it would diminish to a much more 
sensible extent in the former action were it not for the 
nearly uniform resistance caused by the loaded 
striker and the damper, which act throughout the 
whole of the key's path. When the resistance to the 
finger—tested by a weight laid on the key—is per- 
fectly equal throughout the whole depth of touch, the. 
mere inertia of the key, &c., will always cause a sensa- 
tion of slightly greater resistance at first, so that the 
touch becomes apparently lighter and more pleasant 
when the resistance is rendered a trifle less at the 
commencement. Messrs. Broadwood and others effect 
this in grands by delaying the contact of the key with 
the damper lever until the former has descended from 
half to two-thirds its path. Of course, if the damper 
be attached to the hammer, in which case it causes no 
additional resistance to the finger, this plan is inap- 
plicable, and it is seldom applied to upright instru- 
ments which have Collard dampers, although to 
them it easily may be by leaving a space of about one- 
tenth of an inch between the damper lever and the. 
button which lifts it. If the damper lever be pre- 
perly—i.e., thickly—clothed no noise ensues. 

A moderately increasing resistance to the finger 
being, as I have shown, not only admissible but 
actually used in modern practice, we may fairly be 
entitled to employ it for the more important purpose 
of increasing the power of cottage trebles. When the 
acting leverage is shortened to one-fifth or sixth the in- 


consider that to double the hammer’s velocity the | crease of resistance to the finger is in about the pro- 
leverage must be diminished one-half, and that deing Portion 12 to 9 or 8oz. to 2}oz.; need I tell so practical 


this must (if the weight of the hammer remains the 
same) double that resistance to the finger which is 
caused by the hammer’s weight, it is obvious that 
greatly increasing the hammer’s velocity must be 
limited to the treble (where, fortunately, it is alone de- 
sirable), whose hammers are all the better for being 
what Dr. Ussher would deprecate in febrile patients— 
viz., ‘‘ light-headed.” Probably, if we can, consistently 
with their being strong-headed enough—they must not 
be thick-headed—make them sufficiently light-headed, 
we may succeed in carrying ont this principle, so far 
as to increase their velocity three or even four-fold at 
the instant they strike the strings. I need hardly point 
out to our grand makers, and those who play on their 
instruments, what influence this would have on the 
ae and quality of their trebles, usually so inferior 
that of their bases; it would, as one Will Shakspeare 
sayeth, ‘‘ Reform them altogether.” Nay, it would convert 
many a well-made grand with a weak treble into a 
superior instrament to the very best we now have. 

If we may hope, by reducing the weight of the treble 
hammers of grands to augment their velocity three or 
four fold, what may we not hope to effect when we come 
to carry out this principle in upright instruments? In 
these the hammer's weight resists the finger so greatly 
when it is on the rest that, in ordinary actions, the 
weights of the bass hammers are limited thereby, al- 
thongh they might be made at least double the weight 
they usually are made, to the great improvement of the 


bass tone. It is obvious that the radius at which the ctin, 


a pianoforte maker as Mr. Schucht that this will 
enable him to obtain trebles whose power his customers 
would be“ very much surprised to hear.” Probably so 
great an increase in the force of the blow as this 
might necessitate some increase of material in the 
form of strings. Say, instead of those he now uses, 
three No. 16 or 17 din. long on his top C. 


Besides improvements in scales and actions it seems 
probable some increase of power may be obtained by 
improved bellying; many designs for which have 
been published. In 1860 Mr. Nosworthy designed a 
method of increasing the power of the trebles (see 
his patent, May 29, No. 1828, price 10d.), by extending 
the soundboard in upright pianos (and in down 
striking horizontal grands) above or beyond the 
hammer line, the strings being supported on a metal 
bar, which acted as a bridge, and which was itself snp- 
ported (on the bracing) by pillars. Others, notably 
Godwin and Alfred Wornum, hawe done, or proposed 
todo, the same thing by other means. That such an 
extension of the soundboard would almost certainly 
affect the timbre may be admitted; a.great length of 
soundboard below the bridge is found to do this. That 
it would increase loudness is non proven. I fear 
the vibrations of strings from 2in. to Sin. long cannot 
—unless they be bowed or its equivalent—be made to 
endure long enough to cause vibrations which produce 
sounds audible to human ears at those portions of the 
surface/of the d hich are more than gin 
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Mr. Jenkinson—vwith whom much desiro to com- 
municate—proposed to apply to pianos Stein's 
system ofconstructing clavichorde—that is making the 
unisonous strings continuous end on, instead of side 
by side, as they usually are. I suggested how this 
might be carried oat in No. 218, but must confess the 
mechanical difficulties are very great indeed, not to 
say impossible, which word, of course, English 
mechanics don't believe in. Probably nothing —ex- 
cepting improvements in actions —yet suggested for in- 
creasing the power of piano trebles is so promising as 
this. Mr. Jenkinson proposed to place both his belly 
bridges on the same soundboard, the strings, of course, 
resting on a metal bridge similar to Mr. Nos worthy's 
arrangement, but after all the principle of Mr. 
Jenkinson’s design really is making two trebles to one 
piano. Now, for doing this there can be no necessity 
that only one soundboard shall be employed. If, from 
any practical considerations, it be thought desirable 
to employ two soundboards it may be done—that is to 
say, a second sonndboard might be provided for those 
strings which are above the intermediate bridge near 
which the double-headed hammers strike, which bridge 
might then be made of wood and double pinned, the 
pins being as clove together as they conveniently could 


be far apart. THe Harmonious BLACKSMITH, 

P.8.—Having in this paper referred to two up- 
right actions which have not yet been published, it has 
occurred to me that those references would be more in- 
telligible if diagrams of the two actions were printed. 
It eee intend sending those diagrame shortly. 


DESCRIPTION OF THE FIGURES. 
5 same parts are lettered alike in all the 


ig. 1.—A, hammer-head; B, hammer-shank ; C, 
arm carrying cdunterweight D; D, connterweight which 
returna the hammer; E, hammer-butt ; F, hammer- 
centre; O, sticker; P, arm proj jecting from sticker 
which supports the centre wire of the sticker-hinge Q; 
Q, sticker-hinge ; R, hammer-rail ; S B, the string for 
lowest A 1 ameter. 

Fig. 2.—This is a diagram, double the real size, 
representing the relative positions of the hammer- 
centre F and the sticker-hinge Q at the commencement 
and the termination of its motion, also, at three inter- 


pa at sat) eats For the purpose of rendering more 
erstood the gradual diminution of the leverage 
re the force which moves the sticker acts on the 


butt, 1 have drawn five equidistant upright lines 
arallel to line 6, which represents the vertical plane 
in which the hanmmer-centre F is situated. From 
line 1 to that plane is exactly l}in., but from line 5 to 
it is but jin.—viz., only one-fifth the distance of line 1. 
As the aticker-hinge Q rises from line 1, it successively 
es through the points at which lines 2, 3, 4, and 5 
e the arc T V, which represents ite path—each 
of those points being Jin. nearer the line 6 than the 
line immediately to its Jeft. A moment's thought will 
enable the reader to perceive that as the sticker-hinge 
Q travels from lines 1 to 2 the loverage at which it acts 
on the hammer becomes reduced jin. When it has 
arrived at line 8 that leverage is reduced another g in., 
and so on until it becomes diminished to only jin. when ! 
it arrives at line 5. Consequently it must—assuming 
the rate of the sticker's ascent to be uniform—then be 
driving the hammer four times faster than it did when 
it commenced to meve it at line 1. The fact that the 
hammer is propelled with a constantly-increasing 
velocity until it is stopped by its striking against the 
strings is, perhaps, even yet more conclasively demon- 
strated by the lines 7, 8, 9, and 10. Line 7 intersects 
the arc T V, which reprezenta tho hammer’s path 
when the aticker-hinge Q is in ita lowest position, and 
the spaces between these lines represent three equal 
divisions of the total rise of the key nnder the lower 
end of the sticker by which it is lifted. As the key rises 
the first third of its path it moves the sticker from 
where line 7 intersects the are to where it is intersected 
by line 6, between which points of intersection there 
are bat tow d of the circle. The space between 
the intersection of lines 8 and 9 inclade about half as 
many more degrees as the space bet veen 7 and 8 does, 
but thes between the intersections of lines 9 and 10 
- actaally includes more degrees than both the other two 
spao Consequently, the hammer must be moved 
rough rather less than half its total path by the 
motion of the key through the first two-thirds of the 
depth of the touch, and through rather more than half 
its path by the descent of the key during the last one- 
third of the total depth of the touch. 

Fig. 8.—A, hammer-head; B, hammer-shank; C, 
arm carrying counterweight ; D, counterweight which 
returns the hammer; E, hatumer- butt; F, hammer- 
centre; G, damper; H, hopper, which carries the 
check J and the set-off screw K; JJ, the flat-headed 
wire cheek ; K, set-off serew passing trough hopper H, 
and regulated in front. 

Pig. 4—M M represents the section of a rail er- 
tending across the action, whose use is to prevent the 
lower portions of the hoppers H from straying about 
when the action is lifted ont of the instrament. The 
holes in this rail should be bored abont threo- 
sizteenths of an inch larger than the cylindrical por- 
tion of the hopper H, excepting for about jin. 
of its thickness at top, which shonid be bored about 
one-fiftieth of an inob larger than the socket which 
receives the lower end of the hopper and its clothing, 
ao that the latter may be lifted throngh this hole with- 
out injury when a single hopper is taken ont of the 
action. N.B.—The cylindrical portion of the hoppers 

' never tonoh against the inner surfaces of this 
these holes are bored in any of the posi- 

v be compelled to assume by the back- 

-d motions communicated during per- 


e inserted, eo that the two hammer heads may 


formance to the upper ends of the hoppers in eonse- 
quence of their being guided by the hammer-butta. L 
represents the back part of a key, near the end of 
which a socket, about three-tenths of an inch in 
diameter, is bored for the reception and confinement 
of a circular piece of thick box-cloth or felt, which is 
giued on the bottom end of the hopper H. This piece 
of cloth or falt should fit in its socket without shaking, 
but not tightly, so as just to be pushed in easily and 
confine hopper laterally. This socket is countersunk 
at top for the more easy introdaction of the hoppers 
when the action, after being lifted ont, is replaced in 
the instrament, and its depth adjusted by a screw in 
the kay, on the head of which the hopper rests. This 
affords the means of readily and cheaply regulating 
the height of the top of the hopper to suit the position 
of the butt-shonlder, against which it acts when lifting 
the hammer, and enables the regulator to take out any 
of that abomination yclept ‘' waste touch.” The head 
of this regulating screw ought to be slightly rounded 
to prevent its edge from cutting into the cloth or felt. 

I mach doubt if many of my practical friends in the 
pianoforte-making line will readily contrive a much 
3 effectual method of guiding the lower end of 
the hopper than this, but truth compels me to add it 
has not much ity. I have been told Mesars. 

Collard and Mr. Kohlman both inserted strikers into 
sockets bored in keys, although they did not employ 
the head of a screw to form the bottom of the socket. I 
believe the rail M M also to be original in so far that 
it does not touch or guide the hoppers during per- 

formance. THe Harmonious BLACKSMITH. 


HERSCHEL NO DECIMALIST. 


18935. ]—Mnr. ALLEN well says (letter 8881, p. 86) he 
will give us Herschel with certain additions ” of hia 
own, but these he. should have distinguished. The fact 
is, we have abont'ten lines of Herschel at end of first 
paragraph, and ail the rest is Allen. I beg, therefore, 
you will odaee the sentences wherein the late phi- 
3 mark his position toward the question of 
decimal divisioms, because their cautious guarding 
against the exact ideas it is now sought to father upon 
him is net a little remarkable. Iu p. 4 of the essay 
entitled the Tard, &o., he insists on the independence 
of the two questiona of standard and division: —“ What 
is intrinsically the best and most available unit of 
linear measure to adopt as a basis? and secondly, 
what system of nemerical multiplication and aliquot 
subdivision of such unit for measures of length, and of 
ite dernire units of area, of capa sity, and of weight 
(for these all refer themselves nat y and easily to 
the anit of linear measure, or at least onght to do s0), 
is most advantageous—either in a great mercantile 
com like our own, or for the great mass of man- 
kind in the ordinary transactions of life? It cannot 
be too strongly impreased, and too perseveringly borne 
in mind, that these two questions stand in no natural 
aa necessary relation to each other, but are perfectly 

5 We may resolve, with perfect logical 
tency, either to toss aside our present syatem in 
ae. and adopt the metrical” [French] one in prefer- 
ence; or to retain our fundamental unit (tke Imperial 
foot or yard) and decimalise our system of denomina- 
tions. We may, teo, retaining all the con- 
venience of our existing denominations (so far as they 
are convenient), superadd to them, by permissive legis- 
lation, the additional convenience of a decimal system 


kor facility of calculation, relying on ite holding its 


ground if really affording such facility, or working its 
way into general use, and altimately driving oat the 
old system, if feund by the mass of the population 
to be practically preferable. This last is the course I 
would myself prefer, and I think it best to say so in 
the outset, lest those who may take a contrary view 
should imagine a foregone conclusion to be urged upon 
them under the semblance of free inquiry.” Acoord- 
ingly, the essay continues purely on the i n of 
standards; that is, according to Sigma“ (p. 69), is 
exclusively devoted to only scattering dust about the 
true object of any importance’—and he does not 
touch that of decimal or other divisions, save to 
expressly disclaim it (p. 20),—nor allade to it again till 
the last paragraph, p. 23, where he says :— 

„On the subject of decimalisation, it will be gathered 
from what I have said that I weuld make any deei- 
malised denominations, which anybody might 
agree to buy, sell or contract by, permissive. There 
seems a doubt whether such is now the case [1868] and 
if so, the law should, I think, be altered. But I would 
leave untouched all our present denominations aud 
their relations to the standard, and the only new 
measare I would legalise would be a modale (or 
some other name at present unoccupied) of 60 modular 
inches, being the exact ten miNienth of the polar axis, 
leaving its use quite voluntary.” 

In p, 20 however, he had well remarked—on the 
mètre and its decimal subdivisione—that we must 
“ carry out the change in all its train of consequences, 
to the rejection of our entire system of weights, 
measures, and coins. If we adopt the mètre, we cannot 
stop short of this. It would be a standing reproach 
and anomaly—a change for changing’s sake. The 
change, if we make it, must be complete and 
therongh. And this in the face of the fact that 
England is, beyond all question, the nation whose 
commercial relations, both external and internal, 
are the greatest in the world, and that the 
British system of measures is received and need, 
not only throughout the whole British Empire (for the 
Indian Hath” or revenue standard is defined by law 
to be eighteen British imperial inches) but throughout 
the whole North American Continent, and (eo far as 
the measure of length is concerned) also throughout 


| Sheffield, and Lincaln 


the Russian Empire; the standard anit of which, the 
Sagene, is declared by au imperial ukase to contain 
exactly seven British imperial feet, and the Archine sad 
Verschock precise fractions of the Sagene. Taking 
commerce, population, and area of soil, then, into ae- 
connt, there would seem to be far better reason for mur 
Continental neighbours to conform to our linear mit 
could it advance the same, or a better a priori clam, 
than for the move to come from our side,” [and by 
parity of reasoning, for their return to divisions bj 3, 
12, and even 7, rather than for our decimalising] . 

As t Sigma” accuses me (p. 69) of raving agains a 
system “that has gained the N of the g-eat 
majority of scientific men,” I wish he would name some 
of this majority. The only scientific man, French or 
not, that is known to me as having ever used the 
decimal angular measures is Laplace ; a first-rate one, 
I grant, bat I am not sure that even he rejected Lours 
and minates, or persevered in the angular decimals; 
and if he did. Sigma” has a fow more to find to make 
up a “majority. ” E. LG. 


THE FATRLIE LOCOMOTIVE. 


(8986.]—Fox the last few years few things havesome 
before the public so frequently as the merits of the 
Fairlie arrangement of locomotive, and without de- 
siring to detract from the alleged advantages of this 
system, I should wish to know the reason this inven- 
tion is so frequently praised. Trials are frequently 
made of these machines (and the results always pub- 
lished if favourable), which are really of no practicable 
value to engineers. Take, for instance, those chronicled 
just recently, made on a branch of the Manchester, 
Railway—a steep gradient or 

curved, and a fair sample of the lines en which most 
of Mr. Fairlie’s experiments have been S ried out. 
It was proved that these enormous engines ak an 
enormous load up bank with a fair ez 
but the mentor cannot claim novelty or advantage im 
‘this, as ‘Whe same company, did they e 
easily dd far heavier engines than they ot presat 
use, ani that witheut increasing the fixed nls. 
Indeed, ef what utility were the triata at AI? Surely 
it was buktam easy matter to calculate beforehand the 
tractive dewee of the engine as well es an approxima: 
tien to the total (adhesive) weight. For narrow gauge 
= wach as the Bft. and under, undoubtedly some 
bogie or double bogie” is necessary, and it yet 
5 be shown dy other than newspaper commen- 
dation ther Mr. Fairie's or ono of the several other 
ayetense devised is beet. Until some durable flexible 
tubo is invented, a universal joint—such as is neces- 
sary with the engines under discassion— must be a tire- 
some nuisance when undar great pressures and always 
changing its position. Amos APPLEYARD. 


18987.) —ALTHOUGH concarrimg in most of his views, 
I eannot understand the argument of “Osa” (let. 
8864, p. 41), that 100 locometives of the usual type, with 
30 .laid ap, will be better that 50 Fairlie's, with five 
under repair, seeing that, as the latter may be made 
with counterpart boilers and bogies, only one-third of 
each engine need remain idle—the parts being inter- 
e as in a military rifle. The advantages of 
the regalarity of water level over the fire-box on in- 
elines, and the contingency of one of the motions 
breaking down, when three cylinders will still remain 
effective, are also overlooked.’ G. R. 


CO-OPERATIVE SOCIETIES. 


(8988.]—THoucH this is not about ce-operative 
societies, it can only appear under that false title, that 
it may be known to continue the subject of letters 
8655, 3775, 8776, 8847, which F. O. B.“ persists in 
calling by something else’s name, until it can be shown 
that by saying the thing that is, instead of the three 
‘that is not, some benefit will accrue to the share- 
holders.” First, I entirely agree with him that the 

proposal of Pro Bono” to *' enter the quantity of every 
article sold” must be preposterously impracticable. It 
would at least double the storekeeper's work, and, there- 
fore, in any just system, double the entire expense of the 
“ society.” For no system is jast till it arrive at this: 
that his remaneration comit wholly and simpiy of a 
settled and uniform fee for every parcel sold. 
customer A who comes for 20. of tea, IIb. of sugar, 
loz. of tobacoo, and 1 pennyworth of biscuits,” must 
pay, besides their marked price, four of these uniferen 
fees—one for the sloreman’s trouble on each paroel, and 
must take them away with tin checks recording simply 
his payment for the goods (not these fees), and giving 
him olaim at the future settling day to proportionate 
dividend of the surplus (miscalled ‘ profits”). But if 
B buys and takes away a cwt. of cheese and nothing 
else (bnt the checks for its price) he is only to pay one 
such fee. On these fees the storekeoper is to live, and 
the whole of the surplus in prices to be returned to 
customerse—that is to say, apportioned among them all 
(whether shareholders or not) according to their 
amounts of returned checks; bat the dividends so ep- 
porttoned can only be paid to those who are fall share- 
holders. The aividend of him whois not yet a fall 
shareholder is not payable, but only to be credited to 
him in the books, as going towards making up his 
share. It belongs 10 him, indeed, so as to be payable 
to heirs in the event of his death, or to himself 
after leaving the neighbourhood, and leaving it long 
enough in the store’s use to entitle him to the benefits 
he has enjoyed, as I explained in the case of ‘‘e0-ope- 
rative societies” 


4. 
i 


per (i. e., factories) in Jast vol., Py 


let. 8044, art. 5, 6; and in fact everything there said, ; n 
except art. 8, will apply to a joint-store as woll as to a 


factory. Even a mere grooery store (whether in village 
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does not seem at all lowered, as it should be if the red 
awa Sensation ie present in the white sensation, for the red 
rel. in the white must be very mach richer than that of the 
“an diared object” But let us examine this matier more 
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or dty), once adopting the principles of right dealing | closely, and there will appear nothing inconsistent 
—bat no society without them—vwill afford a basis for | with the accepted doctrine. 
every social reform, the overthrow, at least, of all the] To do this well, two similar spots of the same red 
enemies there enumerated, the adventure trader, the | should be placed, one upon a ‚white gronnd and the 
sichmers doctor (i. e., every doctor, whether farming | other upon black, side by side. In shifting the eye 
mes for health-fees or not, who takes any sicknees fee | from one to the other we are immediately struok with 
at all, from anybody), the undertaker, the burial club, | the comparative darkness of the spot on the white, 20 
the assurance company, the baby-farmer, every special | that we must shade the spot on the black to make it 
benefit-clab, every elesmosynary degrader, and, indeed, | match the other. Still the white, as E. H.” observes, 
eventually all these foul cankers that oall themselves | does not lower the tone of the red, but leaves it as 
“sodety” while they are burning society down; and | nearly a pure red as before—perhaps it even a little 
that poor old England, day by day, has leas time left | improves it. This is just what we might expect; be- 
wherein to kill or be killed by. cause no red that we can procure is free from a very 
If FP. C. S.” had referred to the pages I mentioned, | considerable mixture of green and blue, which dilutes 
he would have seen that if I only promised solutions | the red with white, and the brighter white of the 
now: I had given or begun discussing them before, and | ground takes off from this diluting white at least as 
if bie dat qui cito dat, I had given them twice already | mach proportionately as it takes off from the red, 
to the best of my power, as long as I am the only oor- | and the result entirely accords with the theory. 
resposdent who will touch them at all. It may be that, The following fact, however, tends still more to 
as “ Mr, 1872” complained to the editor (p. 26) I keep | establish the doctrine that white is a compound 
** outside the questions in erratic wanderings,” and say | sensation. When the eye has been fixed for a while 
dat little on the questions themselves.” Then whose | upon a brilliant red, green, or blue spot, npon @ per- 
fault is it that they are left to one so erratic? Why | fectly black background, and is then suddenly directed 
does not 1872“ or some one take ap the questions | to a white or gray surface, there appears a sea-green, 
themselves”? Are they too trifling ? pink, or yellow spot, slightly darker than the white or 
Of the storo F. C. S.“ represents, after what he | gray. This appearance is easily explained as the effect 
now tells, I have no hesitation in saying, stick to it as | of a diminished sensibility for the red, green, or blne 
the members may, is will not pay, never pay, until ; constituent of the white or gray, as the case may be; 
these changes at the least; and how many | bit if white is a simple colour, what can be the cause 
more, he does not afford me the means of of so remarkable a phenomenon ? 
discovering. 1. They must get rid of their unpaid sec- | The great cause of the hesitation which mang feel in 
retary and obtain a paid one, to be paid in the manner admitting the compound natare of white is the extra- 
I indicated (p. 666). 2. Conaequently, they must each | ordinary brightness of white objects as compared with 
be able to state pretty nearly his last year's cost of | those whose colours approach to a pure red, green, or 
bread, and also that of groceries. ‘F.C. 8.” doesnot blue, a circumstance that arises mainly from the fact 
see “ how a poor man can be expected to kuow this.” If that substances which reflect all kinds of light com- 
the converse proposition had been stated, that he did _ monly reflect them all powerfully. If ve take a pure 
not see how a man incapable of telling this can be gray, more or less approaching to black, we find it by 
other than poor, very and increasingly poor, that no means so difficult to imagine in it a combination of 
wonld be a remark worthy of a secretary, paid or un- the different colours. Indeed, when a gradation is 
paid; and I should say, keep him. But his actual carefully made from the colour of scarlet vermilion to 
remark seems to epounce the harsh dogma that a. that of fresh vordigris, passing through pure gray of 
man can only be poor by having been a reckless slag- medium brightness, the eye is at once satiaflod that 
gard, which I take leave to dispute. As a poor man, there is a uniform increase of red from the verdigris 
I maintain that in these days one may be very poor! end to the vermilion end, and a uniform increase of 
withont anv snch heedlessness and sloth as he says seagreen from the vermilion end to the verdigris end. 
must be expected in a poor man.” 3. They mast The like may be equally well effected with respect to 
have a secretary who will use langnage (whether secret green and blue, and their complimentary secondaries 
or common) consistently. It is quite open to them, if pink and yellow, by making gradations from the colour 
they think it profitable, to talk by contraries, agree of emerald green to that of light rose madder, and from 
that hold fa” means let go,“ or that a worker the colour of French blue to that of lemon yellow, 
shall be called manager, and on the other band, through the same pure gray. When such gradations 
» münage“ be their lingo for work,” or any other are well made, the eye in viewing them seems to seo 
secrets of dialect. But they must not have a secre- the different complementary colours by tarns in the 
tary who will say in one sentence (3847, par. 2), that gray, and thas to be able to analyse white by itself. 
they have one manager“ to many ‘‘co-operatore,” The difficulty of conceiving yellow to be a compound of 
and in the next that many manage or mismanage,” red and greon arises from a similar canse—the intense 
and only one works; their lingo, however strange, brilliancy of the yellow, which is produced by a combi- 
must consist with itself. 4. They must not have a nation of all the brighter ravs of the spectrum ; and if 
seoretary who does not profess to understand ” the 


its brightness ia reduced till it becomes an olive green, 
methods I have been partially describing (let. 3044, &c.), the middle colour of a gradation between red and 
bat on the contrary, he must profess to understand green, it is by no means difficult to see both red and 
and take interest in even more than thcre, and to green in it. WILLIAM BENSON. 
correct me therein, and pursue those questions con- 
siderably further. E. L.G. 


% SCREW'S “ « MULTIPLICATION. 
[8941.]—I was somewhat puzzled by “ Screw’s” 
figures in letter 8873, as other readers may probably 
be, to know how (13 78125 being given) 9°646875 comes 
to be given number, but one place out.” Of course 
‘he means 7 times given number.” I only multiply by 
2 twice and 8 (the latter a part of the figures ouly), 


[8989.}]—IT is so very important to avoid the tempta- 
tion to, or even the suspicion of, frand, that it is worth 
while to take mach tronble and incur some expense to 
gnard against it. To do so without trouble is impos- 
sible, but I think the following plan is the least trouble- | 
some one proposed. Let books be prepared of alternate and he by 7 and 2 twice (and the former the Whole of 
the given figures), To compare the rosults, it is 
; easiest to operate on 4, ao as to get the relative 
approaches to the well-known 3°1415926536, and the 
O's will show the number of figures required if the 
given number were complex :— 

“ Screw's? METHOD. 
400000000 


leaves of thick and thin paper, each with corresponding 
numbers. When a sheet of carbon paper ie interposed, 
whatever is written on the thin paper will be marked | 
also on the thick. It will not require very mach trouble 
or time to write down what every customer buys and 
what he pays for it, and to tear ont of the book the 
page of thick paper on which it is marked in duplicate 
corresponding with the leaf of thin paper, with the 


same number of page. The thick leaf the customer Given number x 7, one place out 280000000 


keeps as his voncher to entitle him to his share of so- Same, another place ont 28000000 
called profit (really saving of shopkeeper’s profit), while Same, x 2, another place out 5600000 
the total of the amounts of sums shown on the thin Same, another place out 560000 
leaves of the books as paid by all the customers is tho A amie a 
sum that ought to have been received and be in tho 814160000 
e 3 9 
This is the plan customary in many drapers’ shops, Dednok diven Aoa 7 Bta placas i an 
where, as an additional precaution, the customers“ 3°14159200 
accounfs are written by one person and checked by My Mergop. 
another, being initialed by both. After a little practice 4-00000000 


there is not much loss of time, while mistakes and 
fraads are scarcely possible, which are very common 
where no euch system is adopted. Mistakes they are 
always called, but they are generally made in favour 


Add 20th 4°20000000 
Deduct quarter 1:05000000 
And Do. 2 places ont (A) 1050000 


of the seller, so far as I have observed. PHILO. And 8 more places ont 1050 

8°18948950 

COLOUR. Add 2 of A 210000 

18940.) —- Toon correapondent “ E. H.“ (letter 3418, And 8 of same, 8 places out 315 

No. 856) is inclined te doubt the sufficiency of the — — 

theory of three colour sensations to explain all the 8°14159265 
phenomena of colour, and thinks that the sensation of | being a handred times nearer than . LG 


white, though produced by a mixture of red, green, and 
blue lights, may be really a simple indivisible sensa- 
tion. There seems, however, no need for this more 
complicated and difficult hypothesia; and there are 
phenomena which strongly oppose it. The only 
thing which E. H.” mentions as leading to his view 
is that if a red object is placed in juxtaposition 
with a white object, the tone or strength of the red 


Erratum.—In let. 3878, p. 62, the first line of the sum 
Sate be, “Given number x 7, bat 1 place out.“ 
CREW. 


CALIPER COMPASSES. 

(8042.)—In reply to K. T. L.“ and J. K.P." 
(letters 8825 and 8836) the above articles are sold in 
Manchester under the name of ‘‘ BoUer-coverers’ Com- 
passes,” and are used for covering with leather small 
iron rollers ased in cotton machinery. G. W. 
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AMATEUR TURNERS SOCIETY. 


[8943.] —SzEING from time to time the many queries 
and answers concerning mechanical manipulation in 
your journal, I am surprised that in this metropolis 
and ite suburbs some central institution has not been 
established in order to afiord means of intercommu- 
nication between amateurs who are interested in the 
mechanical arts. I venture to suggest that it would 
be quite possible to hire a room in some readily-acces- 
aible situation near some station of the Metropolitan 
Railway or omnibus route (perhaps, as a tentative ex- 
periment, in a back street), where lovers of the tarning 
lathe, &c., could meet in order to compare notes and 
to discuss matters pertaining to their favourite par- 
suits. Such an institution, if established, ought to be 
open to all who might be willing to pay a moderate 
annual subscription—subject, however, to certain rules 
providing for the exclusion of undesirable persons. No 
good results can be hoped for if such a society should 
be started in a narrow spirit, and confined entirely to 
individaals who may luckily be possessed of expensive 
apparatus in the way of tools, &c.; but it ought, on the 
contrary, to be open to all who really love mechanical 
science for its own sake. 

‘The art of ornamental and plain tarning has hitherto 
been almost entirely a rich man’s hobby, by reason of 
the great expense of the various chucks, slide-rests, and 
other appendages to the lathe. What is really wanted, 
in my opinion, is this: a common place of rendezvous 
where all who are interested in such matters coald meet 
and mutually assist each other. 

Nobody can be unaware of the immense advantages 
to be derived from an interchange of ideas amongst per- 
sons of a scientific turn of mind. Many projects of a 
mechanical natare are allowed to remain undeveloped, 
owing to the fact that the originators want the stimulas 
to be derived from mutual emulation. How often does 
it oocur that amateurs who have some fayeurite scheme 
to carry out are prevented from bringing their inven- 
tions to perfection owing solely to the want of assist- 
ance and advice as to certain operations of a practical 
natare that are only known to a few initiated members 
of the mechanical profession ? 

Mr. Editor, I have dropped these few hints in order 
that, perhaps, some of your readers who, like me, take 
great delight in mechanical pursuits may be induced to 
express their views through tha mediom of your 
journal in a far abler manner than I have done or can 
do, and leave these crude suggestions in your and their 
hands. AN EAX AMATEUR. 


(8944.]—Some two or three. weet ago. I saw in 
answer to a correspondent that anr- obliging editor 
would forward any such society as above named. I 
therefore beg to offer a few suggestions as to the for- 
mation of such a society, It would be necessary, pre- 
vions to forming snch an association, that a number of 
those interested should Jeposit a small sam to be fixed 
hereafter to cover incidental expenses; next, that a 
committee of (say) six gentlemen should meet aud en- 
deavour to form a foundation to werk ugon; as in all 
associations and clubs the qualification for membership 
would be an annnal, quarterly, or monthly premium. 
I wonld anggest 53. aa nn entrance fee, and £3 per 
annum subscription. This would enable the society to 
hire s suitable workshop, tix lathes, benches, &c., to be 
oper to all membors ut times specified. All members 
should be tanglt by competent workmen, at certain 
stated times; materiala, thols, aud articles found gratis. 
A club-room should be attached, with lavatory, &. I 
shonld be happy to assist in forming the society, if any 
gentlemen will advertise their addresses, with a viow to 
co-operation. SAMUEL SMI TER. 


TERRESTRIAL GRAVITATION. 


(8915. —So my method of deciding whether the at- 
tractive force at the poles of an oblate spheroid is less 
or more than at the equator is condemned as inappli- 
cable by Mr. Proctor, who declares that nothing short 
of the integral calculous can work out this question. I 
imagined that in spberoids of considerable eccentri- 
city my simple mode of determining the point was ad- 
missible, and that the superiority of the attracting 
force, at the equator of an oblate or the polea of a 
prolate spheroid was the reason why globules of liquid 
matter returned to the spherical form when freed from 
pressure, and why a viscous liquid when dropped from 
a bottle seemed endued with elasticity. 

Bat Mr. Proetor's letter (3828) has upset all my pre- 
eonceived notions, so I will elose the subject with many 
thanks for his kind replies,which are doubtless as vala- 
able to others as they are to me. There is one more 
query I should like to ask for more perfect satisfaction 
of a lingering doubt. Is it perfectly certain a minus 
sign is not by some oversight used in place of a p” 
sign in the formulæ for these calculations? T. 


2 — 


DUST IN THE SPECTROSCOPE. 


(8946.] —SEEING that our valued friend F. R. A. 8.’ 
asks for information about that very annoying phe- 
nomenon, “ Dust in the Spectroscope,” pleading the 
fact that I have used one of Browning's instruments 
during much of my leisure time for the last few 
months, I crave indulgence to send my experience. I 
see that one correspondent states his belief that this 
effect arises from imperfect polishing ef the priem, 
from unduly deep cuts in the glass by the polishine 
powder; the fallacy of this notion will be app 
when it is remembered that the prisms are po!’ 


circular strokes. 


93 


I believe that the nuisance occasionally arises from 
the fact that the jaws of the slit are slightly irregular, 
although oftener from particles of dust lodged therein 
(as your obliging correspondent knows well). The most 
effectual means of removing the latter I have found in 
an old quill-pen end, having stripped most of the 
feathers off. S. W. 


ORNAMENTAL TURNINOG.— VIII. 


18947.J—Ix wood turning the chucks used are 
various, according to the class of work to be per- 
formed, but the p pal chucks are three in number 
—viz., the prong or strunt chuck, hollow chuck, and 
acrew chuck. Chucks should be made from wrought iron, 
Many turners use chucks made of wood—beech or 
box—bnt it will be found cheaper by far to have them 
ef iron. Some are made of cast jron or brass, 
bat the extra cost is so little that I advise wrought- 
iron chucks. I usnally pay 4s. to 5s. cach for them. 
I send a drawing of the three chucks. Any article can be 
made by the use of these that can be turned in a lathe. 
Should any ornamental chucks be required they should 
be made to screw upon the screw chuck, and when not 
wanted hung up in readiness for use. I make ita 
plan to fix pieces of wood upon my screw chucks, 
turn them shapeable, bore a hole, and fix any 
boring bits I may want to use. When required 
for use I have only to select the one required, 
and it is fixed on in a moment. Fig. 1, prong 
chuck for turning wood between centres. Fig. 2, 
hollow chuck, the wood to be driven in the chuck wit 
a hammer, after paring the ends taper, the most snit- 
able size ljin. in the bore. Fig. 3, screw chuck, the 
screw should be 2in. from socket to end, diameter at 
the base ĝin., taper to the point, which should be zin. 
If the poirit of the screw is made gimlet- pointed it will 
enter the work withont horing (that is to say, in soft 
woods). I omitted to state at the commencement that 
the best mandril for the amateur's use is a male screw 
for iron chucks, but if wood chucks are insisted upon, 
either on the score of cost or fancy, I certainly advise a 
female mandril, . 

I send a list of a few articles that may be easily 
turned by the amateur; for patterns, &c., he must use 
his own judgment and skill. Bread platters, size Sin. 
diameter, lin. thick—sycamore is the wood most suit- 


able. The platters should be turned with a thumb 
FIIG«2 


F 1 . 
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moulding, with a bead at the edge. Plain ink stands 
base Gin., top Bin., sunk for ink-pan lid to cover, with 
penwiper on top ; Mahogany, box, rosewood, walnut, 
or maple is suitable. Glass or jug stands Gin. dia- 
meter, lin. thick, hollowed ont ŝin., with a groove at 
the inner edge, jin. deep, to contain any overflow. 
Walnut or mahogany gas blocks, 2jin. u wards, jin. 
thick. Mahogany or sycamore shade —superior 
sort, sycamore; common sort, deal and pine; best 
sort, walnat, ebony, rosewood, or mahogany. Looking- 
glass or picture have a pretty appearance 7 
turned of oak or even mahogany. In concluding my 
list for the present I may add one more that wil 
amply repay the trouble incurred— +s & bitter cup. 
-Bome few years ago they had quite a run. The cup 
turned from a wood called Quassia wood. Very few 
dealers keep it. I purchased what I required in Long- 
Jane, Smithfield. o last time I inquired for some 
they were out of it. I had at the time an order for a 
quantity, but did not trouble to finish them on 
account of the scarcity of the wood. I usually pay 
4d. per lb. tor it. To turn them, out off a piece of 
wood bin. or Gin. ODE, pare the end to fit hollow chuck, 
drive it in firm, the shape required—a goblet 
looks well—hollow out the inside, do not take out very 
much wood, as in that ease it will not serve so long for 
peres use. I always turned a lid for the purpose of 

eeping out the dirt and dust. It is a very excellent 
to quite harmless to a child or adult. Pour in the 
water, let it stand for two or three minutes, then drink. 
I used one for ale at dinner. Do not wash them under 
any circumstances. If dirty rinse them with cold 
water only. One cup will last months in use. The 
chipe are useful in many cases. 

I also send drawing of = cast steel knife (Fig. 4), 
very useful ina turner's shop. The use of it will soon 
de found, BAMUEL BMITHER. 


SPONTANEOUS COMBUSTION. 


[8948.]—I am led to believe that if Mr. Tonkes 
seen as much of the world, and had received 

the wide experience of it which “Manus” has 
and was net so insolently self-sufficient 
as he has shown himself to be, he would be 
a better 


I will, however, relate another case of 
combnatien. Several track-cloths were dressed with black 
paint and boiled linseed oil, folded, and placed one on the 
other before they were sufficiently dry. The result was 
that they were seen to smoke, and when removed from 
their piled up position (in the open air) several were 
found burnt h, and others charred so badly as to be 
useless. The discovery of this case was © under 
my own personal observation. It was only in the 
heart of the pile of clothe thet combustion was 
generated. And had a spark, or piece of lighted waste 
or cotton, been placed in the seat of combustion it 
would have instantly expired. Manvs. 


A TOOL FOR DESCRIBING PATTERNS. 


[8949.]—** OxE good turn deserves another,” and as 

I have received a good many since I have been a sub- 
scriber to the EnGiish MEcHanic, I now send a de- 
scription of a little tool which may be 
useful to “our” bookbinding friends. 
The manner of using it is thas: On the 
edges of the covers or round the m 
of yonr book, and also across the back, 
lay a little resin, in fine powder, and on 
thie gold-leaf. Now for the tool: a is the 
handle, of wood (see sketch); b, an iron 
fixed in it, forked at the end. Little 
wheels, round the edges of which devices 
are engraved, are fitted to run in this 
fork. Having fixed the wheel, c, that you 
want in the tool, heat it and ran it along 
the edge of a ruler; the resin will melt 
and í a cement, leaving the gold- 
leaf wherever the tool in the 

devices graven on the edge of the wheel. 

The superfluous leaf muy then be wiped off. V. 


— 


IMPROVED METHOD OF GLAZING. 


[3950.] —T az method which you have published (p.88) 
is avery transparent infringement of that of Pallen, of 
Bath, who exhibited a house with hollow sash-bars 
the garden of the Royal Horticultural Society at South 
Kensington last year. Grooved bars in both wood 
and iron are by no means uncommon, as I have known 
the former in use for more than twenty years, and, 
therefore, there can be no patent in them. When 
Messrs. Rendle & Burrows were obtaining their patent, 
I wonder they did not claim for a refrigerator as well, 
for it must be clear to every one at all acquainted with 
hot-house heating, that a more effectual method of 
absorbing the heat generated could scarcely be devised 
than that of converting each sash-bar into a refrigerator 
frequently filled with snow-broth to carry the heat 
away. on sash-bars, when protected by felt, as in 
Beard's patent, are bad onon, but to convert thom 
into regular coolers for the carriage of water is the 
height of absurdity. 


The great objection to iron for horticultural purposes 
has been its rapid conducting „ scorching at 
one time and freezing at another. The only person 
who bas oo with that difficulty, or who can cope 
with it during his patent, is Mr. H. P. Ayres, of 
the Imperishable Hot-house Tompea who, dis- 
pensing altogether with sash-bars, p the glass in 
one continuous sheet, like slates upon a roof, and thus 
the glass acts as an insulator by housing nearly the 
whole of the ironwork, and preventing the radiation of 
heat. Many thousand feet of this glass may be seen at 
the nursery of Mr. John Wills, floral decorator to her 
Majesty the Queen, Sassex-place, Old Brompton, B.W. 


Pater WALLACE. 


18951.J— TRR plan recommended by my fellow- 
contributer * Saul Rymea” (let. 8840) is, for its many 
advantages, well worthy of success. It is both simple 
and ingenious, and cannot fail to come into general 
use. By this arrangement mechanics and artisans can 
glaze their own windows with greater facility and con- 
venience than the professional glazior, while the work 
done, if properly execated, will excel any done by the eld 
putty system. It has often occurred to many people 
that panes Sm inserted and pagan iy the same 
way as the glass of an ordinary carriage, a ranning 
ede in the sash each side and a recess at the bottom 
to receive the lower end of the pane let down through 
an open slit in the top. The glass would thus stand 
in an inclined position, the ends overlapping each 
other, something similar to the arrangement of house- 
slates. The panes might deviate very little from an ap- 
right position, and in this way throw off a good deal of 
moisture from the framework. To keep the glass in 
position and prevent ita removal, except from the in- 
side, the open slit at top could be closed with a binding 
screw over the centre of each pane, as 
represented in the figure. A upper pane, 
B lower pane, C recess in sash (end view) to 
receive lower end of pane, D screw to pre- 
i vent its being raised till withdrawn. It also 
acts as a cramp screw, and presses the 
edges of sash, if iron, towards each 
other, closing the interstices and making 
the joints water-tight. The plan has 
some advantages over the old system, as 
a broken pane can be easily repaired or 
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ntaneous | PREPARATION OF PUTTY POWDER OR OXIDE 


OF TIN FOR OPTICAL PURPOSES. 


(8952.)—Having seen from time to time several! 
inquiries as to the preperation of oxide of tin, I and 
you the following method, which is the reenit of a 
great deal of experience. Metallic tin is dissolved in 
nitro-muriatic acid, and precipitated from the filtered 
solution by liquid ammonia, both fluids being 1 y 
dilated with water. The peroxide of tin is 
washed in abundance of water. Collected in a doth 
filter and squeezed as dry as possible in a piece of 
new linen. The mass is now subjected to pressure ing 
screw preas, or between two lever boards, to make itas 
dry as possible. When the lump thus produced has 
been broken it is placed in a crucible, and covered up 
tight to prevent jets from entering, and is then 
exposed and heated to a white heat, and ground for use 
in the usual way; this oxide is used specially for 
cements, pelishing of astronomical object-glasses for 
astro-telescopes. The putty powder of commerce, if 
good fair quality, is alloyed with about equal parts of 
tin and lead, which answers for ordinary purposes, but 
not for polishing lenses, in which good work is wholly 


argin | dependent on the quality of the powder. 


Wu. OLDFIELD. 


“SUNRISE CURVE” AND OTHER CURVES. 


[8958.]—Ix so far as the times of sunrise, sunset, 
real noon, beginning and ending of twilights are, for a 
given latitude and a given year, fanctions of the date of 
the year, they may be represented by curves. Such 
curves will not be strictly correct for any other year, 
bat they will be sufficiently so for all ordinary pur- 
poses of life, since, owing to the nice adjustment of 
the Gregorian calendar, errors could not amount, for 
a long time to come, to more than a minate or two of 
time. 

Not having yet seen this very simple idea carried 
out, I beg leave, Mr. Editor, to send you the fallovi 
sketch of a drawing which, when fully executed. aho 
be on a much larger acale. 


a B 72 is a square, of which A B C D are the middle 
points of sides. A B may be called the “ axis of dates,” 
and C D the “ axis of diurnal time.” Suppose A B and 
C D divided into 364 and 860 equal parts respectively, 
and lines parallel to C D and A B respectively drawn 
through the points of division. Denote the 865 points 
from A to B by the 365 successive dates of the year, 
and the 861 points from C to D by the indications of 
time for every four minutes from one midnight to the 
next. By consulting a proper almanac it will now be 
easy to mark on each horizontal line the corresponding 
times of sunrise, sunset, &c., and, by joining these 

oints, to obtain such curves as M N or sunrise curve, 

N' or sunset curve, P Q orreal noon curve, R S T U 
or morning twilight carve, R’ 8’ T’ U’ or evening twi- 
light curve. The drawing is supposed adapted to the 
latitude of London. 

The surface of the whole square representing a year’s 
time, the space between M N and MN“ will re 
the proportional amount of 2 5 5 during the year, 
the space between M N and R T U the proportional 
amount of morning twilight, the corner spaces the 
proportional amount of total absence of sunlight 
(strictly speaking, a 865th horizontal space should be 
added below y 3 for this purpose). The inclination to 
the vertical of the tangent to the sunrise or sunset 
curve at any date will be proportional to the rates of 
increase or decrease of mornings and evenings at that 
date. Suitable shading might be introduced, so as to 
indicate the gradual passing from daylight to darkness. 

I need not add that analogous curves might be used 
for indicating the times ef rising, southing, and setting, 
at a given place and during a given period, of the 
moon and planets. C. J. Rrcorpon. 


VELOCIPEDES.—To Mr. SHEARING. 


[8054.)—Mr. F. W. Suearrne (p. 43, No. 866) asks 
me if I have ever tried the old-fashioned vertical tread. 
I am not quite sure whether I understand what he 
means by the old-fashioned vertical tread. I have 
used two kinds of these old velocipedes. The first, 
the usual form, is that in which the seat is placed over 


ae. a the driving-wheels, and to the cranked arles of which 
: long treadles are attached, their forward ends being 
hung upon light rods; on each treadle is fixed a clog 


and strap, within which the foot is placed; the twf ; 


man, and would have secured o larger 
amount of practical knowledge; and I cannot but 
‘xpress my surprise that he addresses contributors as ventilation, or for a breath of fresh air daring the 
% does. 


replaced by a new one in a very short 
time, and one or two can be raised for the urpose of 
summer or autumn months. Rat-Tar. 


{ 
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front wheels are to guide, and are controlled merely by 
a long handle; the force exerted by the legs in these 
velocipedes consists partly of a forward and partly of a 
downward pressure, principally of the former. Tho 
great objection I always had to this kind was, that at 
each stroke of the leg the toes were jammed into the 
end of the boot, the said foes beco „in about two 
or three hoars’ time, terribly sore in consequence. 
This kind of velocipede is no doubt well known to Mr. 
Shearing. The second has the driving-wheels in front, 
and the treadles are of such a shape that the force ex- 
erted is nearly all downward; the guiding-wheels are 
placed behind, and are actuated in front by any suit- 
able contrivance—an upright rod with cross-handle, 

alley, and strong gut line answers exceedingly well. 
n this form of carriage the toe objection is, of course, 
done away with, but I always found it to induce a 
painful—and, no doubt, if ridden in for long, injurious 
—strain upon the abdominal muscles. 

But in a velocipede which is propelled by a thoroughly 
forward thrust, and provided with a properly-hinged 
clog or receptacle for the foot, both these serious 
ebjections are almost entirely, if not gaite, removed. 
I send with this a diagram, which, if you, sir, will 
kindly find space for, will give Mr. Shearing some 
notion of a velocipede I am at present making, npon 
the principle of forward thrust of the legs. he 
diagram, I think, will explain itself, but I will just say 
in addition that there are four wheels, each 8ft. Gin. in 
diameter; cranks are 6hin. throw, giving a reciprocal 
motion of 18in. for the foot—quite enough. t me 
here say thatin a stroke of this kind the leg should 
never be allowed to become quite straight. 


There are two seats, and two clogs on each treadle, 
the persons facing one another, as in an ordinary 
. The machine being light, one person will be 
able to use it, however, with perfectease. For ascend- 
ing inclines, hand-levers, as indicated, will be provided ; 
they can also be used on the level, instead of the feet, 
when it is desired to rest the latter members. The 
levers will fold out of the way when not in use; as, 
like many other persons and things, they are a most 
intolerable nuisance, and assert themselves very dis- 
bly when not in actual use. The two steering- 
wheels will be actuated by a simple arrangement 
(which is omitted in the sketch). When two persons 
occupy the carriage, the necessity for tarning it round 
to run in an opposite direction will be obviated, as the 
steering-gear will be able te be shifted instantaneonsly 
from one nto another. It may be an advantage 
in Mr. Shearing's eyes that in this carriage, by re- 
versing the seat between the steering-whoels, and pro- 
viding a light footboard, apron, &c., a very comfortable 
seat can be for a fair companion. This is, 
however, on the supposition that the muscles of the 
Christian who has the honour of working the treadmill 
on the occasion are tolerably developed, and that the 
said fair companion is at least a little too light to 
balance in the scale the Tichborne claimant. Mr. 
Shearing asks if my idea of a forward thrust is the 
same as that shown in a drawing of Mr. Reveley’s 
some time ago. From my diogram he will see that the 
principle is yery much the same. A. A. M. 


ATOMICITIES v. VALENCIES. 


[8955.] —Mr. Bottonse is taking quite a wrong view 
of the meaning of the term atomicity in his letter 3862, 
page 41. This term when applied to atoms means the 
atom-fixing or atom-replacing power of an element or 
its chemical value in exchange, the atom of hydrogen 
being taken as unity. Atomicity when applied to 
molecules means the number of atoms which a mole- 
cule contains, but as we have not been considerin 
the atomicity of molecules he ought not to look at it in 
that light, as we are only dealing with atoms at the 
Present moment. 

Different elements possess different atomicities: those 
which have an even atomicity are termed artiads, and 
those which have an odd atomicity are termed perissads, 
and furthermore an artiad never becomes a perissad, 
ora perissad an artiad. 

Nitrogen being a pentad is thus equal to five atoms 
of hydrogen (I don’t mean to say that there is such a 
compound as 1 atom of N, anited with 5 of H), and as 
the atom-fixing powers of an element can only dis- 
Sppear in pairs, nitrogen must always have an atomicity 
of 1, 8, or 5, and how 1 atom of nitrogen can be made 
to exist in combination with 4 of hydrogen in am- 


monium, except as Nn I cannot perceive, without 


our friend Mr. Bottone has been among the atoms of 
this substance, and cnt sway all the ak bonds of all 
the nitrogen atoms (which I very much doubt). Also 
for his information I take the density of ammonium 
8 9.00. I may also inform him that it is an excep- 
PUL to the general rule of vapour densities, as is also 
6 1 ©1309). See footnote 12, ENGLISH MECHANIC, 

i „ P. 4. 
. regard to phosphorus acid, Mr. Bottone must 
© into consideration that this acid is only dibasic, 
ate „ as bis graphic formals would lead people 
think Xf he will look at the constitutional formule 


in my letter (8801) which is POHHos, providing he 
knows anything abont such formula, he seethat one 
of the atoms of the hydrogen is in direst combination 
with the phosphorts, and consequently not displace- 
able, the two other atoms of hydrogen in the radical 
hydroxy) only being displaceable. I cannot thus com- 
sider his graphic formula ns correct in relation to this 
substance. 

In the e of chloric acid (p. 80, No. 866) 
the formuls for potassio silice fluoride is prina KaSiF;, 
it ahould be KSiFe, or SiFs; 2 (KF). I presume this 
is only a printer’s error, and not another error of Mr. 


Bottone’s. 
Ammonium in the free state is similar to the 
monatomic alkali metals; potassium and sodium which 


exist in the free state as {k or — or 


K, and 8 or S — 0 or Nas; therefore, 


ammonium in the free state must exist, as 155 g 
41 


e or (NH). 


DISCOVERY OF A MINOR PLANET. 


(8956.]—I BEG to send for publication in the 
Exol Is MxCHANIO a copy of a note which I received 
on the 8rd inst. from one of the Fellows of the Royal 
Astronomical Society. R. LANGDON. 


ROYAL ASTRONOMICAL SOCIETY. 


2 


MERCURIC. 


Discovery of a minor plavet (118), Peitho, at Bilk, by 
Dr. R. Luther : 
Moan Time at 
1872 Bilk 


March 15 14h. 18m. 59°68, R. A. I ah. 7m. 2678s. 
N. P. D. 79° 42’ 83:5". 


From an observation made by Dr. Tietjen, at Berlin: 


Mean Time at 
1872 Berlin 
March 21 9h. 38m. 28s. R. A. Im. Im. 8686s. 


N. P. D. 79° 20° 461”. 


Ide daily motion obtained from these observations is 
in R.A. 606s., and in N. P. D.8’ 45". The planet is of 
the 11th magnitude. 


March 25, 1872. 


ANOTHER COMBINED 
TOOL. 


[8957.] —I INoLose a sketch 
of a tool I have made. It is 
a combined square, straight 
edge, plumb-line, serves as a 
level, rule, and, besides, can 
be used for obtaining the pro- 
portion of pipes, in the same 
manner as illustrated on 
P: 35, No. 366, both edges 
eing marked off. 


Zoo ANDRA 


ERRATA.—In letter 8890, last line of table in col. 1, 
for 891“ read 898. Col. 2, after last table, for And 
ounds would be reduced to these mins, read And 
ese mins would be reduced to pounds.” The reduc- 
kon of pounds into five guinea pieces would be nearly, 
not quite, as rapid, by adding a third, and then divid- 
ing the sum by 7.—E. L.G. 


ERRATA.—In my letter (8879, p. 68), where it reads, 
“the pumps should be pat in motion bat sooner,” 
should be read, but not sooner.” The weight of tho 
shore abutments should have been 42,000 tons,” in- 
stead of 4, 200 tons, and their height. 104ft., “ 
instead of “ 85ft.,” which is the average height of the 
462 bottom towers. Their weight should have been 
“ 1,191,960 tons,” not 119, 160 tons,” as printed in 


8 | the items of weights, &0. (p. 64).—SHOLTO DouaLas. 


The Study of Natural Science.—The examina- 
tions for scholarships in natural science, which have 
recently been held at Clare and at Emmanuel College, 
Cambridge, have both terminated without an election 
being made. Tho reason of this is that at neither of 
the colleges did candidates present themselves whose 
attainments, in the opinion of the examiners, entitled 
them to receive the distinction. The number of com- 
petitors was but small in each case—in one three 
only. 


Education in Saxony.—Up to the present time 
the youth of this little kingdom, when apprenticed 
toa trade, have been left at liberty to forget what 
they learnt at school. Attendance at Sunday or even- 
ing schools provided by the State and charitable socie- 
ties was perfectly optional. By a law just passed this 
liberty is abridged, and compulsory attendance at even- 
ing schools exacted for a period of three years. This 
is said to be the first time in the annals of the world 
that an attempt has been made by a State to extend 
the education of the humbler classes beyond the merest 
rudiments, and after they have entered upon the 
business of life. Saxony, although the best taught 
portion of Germany, will, by the new law, be more 
than ever in advance of her sister States. 


REPLIES TO QUERIES. 


— — 


6. In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw 
ogs for illustration on separate pieces of paper. 2. Pu 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
tbrough the post. & Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inguirers. 


(10450.])—Wet and Dry Copper Assay.— 
“ Experimenter ” must excuse my long delay in far- 
nishing him with the promised comparison between the 
produce of copper ore samples determined by the 
7 dry way and that found by volumetric analysis, as 
like, I believe, many more of ‘‘ our” contributors, it is 
only in my leisure time that I can attend to queries 
addressed to me, and of late that has been scant indeed. 
However, for the future, I hope to be less remiss. The 
produce of the following samples has been determined 
most carefally by the dry Cornish assay, and by 
titrating with standard solution of potassic cyanide in 
my laboratory, with the fallowing results :— 


Nature of Sample. | Dry Assay. Ries Difference. 

cent. o. | per cent. 
American Regulus. . 59} = 59:50 | 61°60 |210 W—D 
Carbonate of Copper 293 = 29'625 | 80:70 |107 W—D 
Slime Or. 4 — 4'000 4'84 0°84 Ww—D 
Argentiferous Ore.... = 0750| 1:40 065 W—D 


“E enter ” will seo from the foregoing table the 
impossibility of fixing any definite ratio of difference 
between the two syatems of assay, as, in fact, they are 
not comparable. Should Experimenter require 
any farther information which it is my power to afford 
him, it is his with pleasure.—UN IRLANDAIS. 


(10501.] — Water-Power (U.Q.)—I see your 
correspondent “ K. K.” answers query No. 10501, on 
p: 17, and states that small turbines are humbags.” 

ano size is given I cannot say what I should like upon 
the subject. On former occasions I have ventured to 
advocate, through your kindness, their more general 
adoption. There are, I admit, limits to size, as in all 
classes of machinery, for efficiency. In the absence of 
any sizo being given, I venture to say that the far 
famed turbine at S. Blazien is only 14in. in diameter 
with certainly a large head, 22 yards; bat ita calculated 
power is 40 horse. Those also at Lowell are small, but 

ive every satisfaction; of one in the south of England 

know which gives every satisfaction, it being 15in. 
diameter and gives out 10 horse-power under a head of 
45{t., the supply-pipe being Sin. diameter. These are 
each constructed npon different principles by different 
makers, and yet are not humbugs.“ There are, un- 
doubtedly, many turbines made which, if large or 
small, are radically wrong in their working, because 
their construction is faulty. I am sure if a turbine be 
constructed upon sound principles from, (say) 12in. 
diameter up to 4ft. diameter, when sufficient water is 
at command, fhat their superiority will be found over 
every other class of motor.—J. G. 


[(10556.] Jamaica (U.Q.)—What “No Name” 
says in his excellent letter on p. 541 of Demerara ap- 
plies for the most part to Jamaica as well, particularly 
his remarks on intemperance. I cannot recommend 
Jamaica to a fortane-seeker of the type of those who 
go to the “diggings” to make haste to get rich; bat 
to a bond-fide settler it offers peculiar advantages, and 
such a one as Mascovado, with some capital to 
start with, would, ceteris paribus, in due time rise to 
affluence, and enjoy an honourable position. I ob- 
served that some one else replied to Mascovado,” in- 
viting to a partnership in a turtle-preserving business. 
I do not know the gentleman, but should think the 
business profitable. It is a new trade, carried on by 
only one firm,I believe. There seems to be hardly a 
limit to the variety of ways of using capital with ad- 
vantage here. Jamaica is becoming America's tropi- 
cal garden—a trade in bananas and plantains having 
just now sprung up, and, considering the enormous 
demand for these, in a few years, when others besides a 
few New Yorkers shall have tasted West Indian fruits, 
there is no fear of the markets being overstocked. 
Store-keepers, who import, might get good profit, and 
undersell all others. I fancy thatthe splendid woods 
we have are very little known to English mechanics. 
In pulling down old buildings, I have met with massive 
timbers as sound as the day they were sawn—perhaps 
a hundred years ago—and as hard as bone. Many of 
my fellow- readers, I know, would gladly rescue some of 
these from the flames or ignominious service. BStat®- 
tica show that ever since emancipation this ohn 
had been declining until the disturbances of 1845 led 
to the blessing of Crown government. Noy she is 
rising again, and, in addition to coffee, Aar, and 
rum, her fertile resources are tobe devetop4 with new 
industries. Some of the planters—good nd jast W 
—complain of the precariousness of nest? labonr 
apply to the Government for coolio. +03 | 
accounted for by the )deep-rooted Prejudi. 
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estates’ labour amongst many of the people.“ But I 
must say that the majority of negroes indulge in the 
expensive luxury of idleness and rags, and that 
ministers here, as elsewhere, in proclaiming the Fourth 
Commandment, do not lay sufficient stress upon " Six 
days shalt thou labour.” Others, again, do not so 
complain, and prefer the lusty negro to the delicate 
coolie. It is predicted that this labour difficulty will 
correct itself time by the establishment of central 
factories for the manufacture of sugar and rum, the 
people growing canes for sale. For other than 
estates’ work there is an abundance of labonr at 1s. to 
Is. 3d. a day per man. I cannot advise Muscovado 
as to the chance of his finding suitable employment 
while acquiring experience before embarking capital. 
This is a delicate matter, and involved with too much 
responsibility. I see no difficulty if he comes fortified 
with introductions, nor the least improbability if ho 
come without. He would find us—country people— 

iven to hospitality, and might, with an ontlay of £20 
or a stout mole and saddle-bags, make a tour of the 
island at but little expense besides, by being passed 
from one friend to another, and I should be happy to 
launeh him. I oould write much more, but am 
afraid it would not come within the category of 
matter of general interest. If I knew “ Muscovado’s”’ 
circumetancee—euch as age, habits, oooupation, whether 
married or single, &4c —I could, perhaps, serve him 
further. Will he advertise his address ?—Cocoa-NurT. 


(10664.]— Angle of Reflection and Incidence. 
—Not having seen any farther cammounication from 
“A. P. B.“ I presume he is satisfied with the answers 
which he has received. I agree with “ Lichfield” that 
the yielding of the cushion is the cause of the deviation. 
I think V. B.” or myself have mistaken what 
“A. P. B.” means by the angles of reflection and inci- 
dence referring tothe diagram on page 591. Is not 
ABE the angle of incidence and E B F the angle of 
refiection ? However, certum est that with a gentle 
blow the ball B striking the cushion in the direction 
A B is reflected in the direction B F, but with a hard 
blow will be reflected to the right of the point F. I 
think your kind correspondent ‘ F. N.“ is in error when 
he states that the co-efficient of elasticity ia the force 
of restitution divided by the force of compression, and 
that the oo-efficient of elasticity diminishes with the 
increase of momentum. This is equivalent to saving 
that the greater the momentum the greater the differ- 
ence between the forces of compression and restitution. 
I think I can prove that when a billiard-ball in motion 
comes in contact with another at rest the greater the 
momentam with which the ball in motion strikes the 
one at rest the lesser the difference between the forces 
of compression and restitution.— BILLIARDIBT, 


110692.) — Terra Cotta.— Mossrs. Miuton, of Stoke- 
upon-Trent, were the manufacturers of the ornamented 
colamns at Sonth Kensington, not Messrs. Blanchard, 
as stated in my reply to tbis query. The designs were 
farnished by the department.—H. B. E. 


[10696.] — Testing Vegetable Lubricating 
Oils.—In “ Philo’s ” reply, on p. 18, he does not seem 
to be aware that there is a machine for the purpose. I 
beg to atate that Messrs. John Bailey and Co. have in- 
vented and patented a machine for testing oils or grease, 
which I have used for two or three years with the 
greatest success. I have found by experienee that 
many oils posseas good lubricating properties the first 
time of using, bat after standing a night they become 
go viscid or gammy that the lathes or planing machines 
to which they have been applied have had to be taken 
to pieces and cleaned before they could be started again. 
Now, as an oil of this sort not only causes great annoy- 
ance, but in the bands of a careless workman is calcu- 
lated to injure the machines to which it is applied, it 
becomes a matter of great importance to aseertain the 
amount of atickiness (to use a familiar term) that tho 
oil has acquired after once using. Mesers. Bailey’s 
machine not only determines the lubricating power on 
first using, but also the loss of lubricating power or the 
amount of stickiness on the second using. In the in- 
closed sketch, A is a friction dram or pulley of cast- 
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iron, about Sin. diameter, keyed on a shaft B. C and 
G’ are two clips or saddles of brass, each extending 
Dearly half round the eireumferenes of the drum, and 
33 to it with a constant pressure by means of the 
Weighted levers D D'. E is a thermometer fixed 

on the p saddle or clip C, and serves to indicate the 
heat cause) by the friction of the drum revolving be- 
tween the tw saddles C O'. The method of using is 
as follows: Ihe shaft B and pulley A are made to 
revolve at a ed of 1,800 or 2,000 revolutions per 
minute, the pumher of revelutions being shown by a 
inting machine up to one million, but 


which is not shown on the eketch to avoid complication. 
It will be evident that this velocity continued several 
minutes will generate considerable heat, and that 
this heat is raised by a lesa number of revolutions 
when a bad oil is nsed than when an oil of superior 
lubricating power is used. For instance, if it requires 
50 revolations to raise 1 degree of heat im one oil and 
100 revolutions in another, it is evident that the quality 
of the firat will only be half as good as the second. Be- 
fore starting the machine the temperature at which the 
thermometer stands is noted; this, of conrse, will be 
the temperature of the room or workshop. A portion 
of the oil or grease to be tested is poured or smeared 
on the friction pulley, and the saddles, with their 
weighted levera, allowed to prees on the drum. The 
machine is then started and allowed to run till the 
thermometer indicates a temperature af 200 degrees 
Fahr. When it is stopped, and the number of revo- 
lutions it has made is taken from the counter,“ then 
the number of revolutions divided by the number of 
degrees of heat that the thermometer has been raised 
will show its lubricating power. After the first trial 
the machine is allowed to rest twenty-four hours, and 
then it is started again without adding any more oil, 
and withont breaking the contact of the saddles with 
the dram. The number of revolutions of the drum is 
again taken, and divided by the number of degrees of 
heat raised in this second trial, and if the result is not 
more than from 10 to 20 per cent. less than the first 
trial the oil may be considered good. In very bad oils 
the saddles are found to be so fast glued to the drum 
that the machine cannot be started a second time, and 
in some cases it requires considerable force to break 
the contact or adhesion between the drum and the 
brass saddles.—F. R. W. 


(1078L.])—Fastening Escape Wheel in Lever 
Watch.—I am surprised to see A Yorkshire Pivot” 
recommending ‘‘ 8. H. L.” to solder his colet on the es- 
cape-wheel arbor. This is very wrong, and most unwork- 
manlike. What necessity is there for soldering it on ? 
Why use soft solder in repairing when not a particle 
enters into the original composition of the watch ? 
The love of solder among a certain class of watch- 
jobbers is alittle too strong. It forms the great main- 
stay in all their operations—a sort of universal remedy 
for almost all the ills a watch is heir to. It is a practice 
that cannot be too strongly condomned. The proper, 
method of putting on a new escape- wheel is to turn the 
colet on an arbor and rab on the wheel whilst the 
colet is still on the arbor, as recommended by Ex- 
Watchmaker.”—WEsT CORNWALL. 


(10833.)—Fork and Wedge Motion (U.Q).— 
The following is the description of a fork-motion” 
engine built by Stephenson & Co., about 1844, which I 
saw about six weeks ago:—In this engine the steam 
chests and slide-valves are placed on the tops of the 
cylinders. There are four eccentrics and eccentric- 

| rods, the same as for the " link-motion,” only that the 
ends of the eccentric-rods are formed into large vertical 
forks, with a notch at the bottom of each. These 
| notches are to take hold of steel pins fixed into the 
lower ends of two levers, which are fastened on to the 
ends of a horizontal shaft or weigh-bar, and hanging 
down (termed the “lower levers"). On the same weigh- 
bar two other levers are fastened, of the same size as 
the lower levers, but standing up (and termed upper 
levers”). Two horizontal links are attached to the tops 
of the upper levers by steel pins; the other ends of 
these links are attached to sockets on the ends of the 
valve spindles. There is another weigh-bar with lift- 
ing arme at right angles to each other, with four 
suspending links from the ends of the lifting arnis 
to the ends of the eccentric-rods, aud an arm 
and rod from the weigh-bar to the reversing lever on 
the foot-plate. The effect of putting the reversing 
lever in “forward gear” is to turn the weigh-bar 
quarter of a turn round, and, with two of the suspend- 
ing links, to raise the two forward eccentric-rods, till 
the forks take hold of the steel pins in the “ lower 
levers,” and, at the same time, the other two suspending 
links lower the backward eccentric rods, so that their 
forka are clear of the pins. The forks take hold of the 
pinsin the lower levers, and make them move backwards 
and forwards, and with them the weigh-bar and upper 
levers, and they communicate the motion to the valve 
spindles, through the horizontal links. The motion 
being taken from the forward eccentrics, the engine 
will ran forward the same as in link motion.“ The 
“upper” and “lower” levers, being the same length, 
the travel of the valve is the same as the throw of the 
eccentric. The horizontal links are te allow for the 
oblique motion of the upper levers, which move in 
the arc of a circle, and the valve spindles move in a 
horizontal position. If the reversing lever be put in 
„back gear,” the weigh-bar with the lifting arms will 
lower the two forward eccentric-rods, and lift up the 
two backward eocentslc-rode (jast the reverse of forward 
gear). The forks of the backward eccentric-rode now 
take hold of the steel pins, and only with this differ- 
ence that as the motion is from the backward eccentrics 
the engine rans backwards. If the revarsing lever be 
put in the middle, or ont of gear,“ the weigh-bar will 
only turn one-eighth ronnd, and the effect is that none 
of the forks take hold of the steel pins, so that no 
motion is given to the valve spindles, and of oourze the 
engine remains stationary. This motien is going ont 
of date, and soon there will be none to be seen. There 
ia a great fanlt in it—which is, that if a driver sees 
danger ahead he dare not reverse the engine, as, if he 
did, the forks, suddenly taking hold of the pins, will 
break the pins and forks. It was a good motion, before 
the link motion ” was invented. Your readers will 
see the difference between the simplicity of the link 
mois as the complications of the “fork motion.” 


[10641.]—Radius of Surface of Object-Glass. 
In reply to Mr. Cash, p. 43, the radii I gave were for a 
telescope of 70 inches focal length, as he required. If 
he grinds his lenses to these curves and has properly 
determined the refractive indices, the convex lens wi 
have a focal length of 25°48 inches, and the convex of 
40:02. Icannot answer for the accuracy of Mr. Cash's 
own work, but if he finds, upon testing hia object- 
glase, that the colour is not quite corrected, he may, 
perhaps, mend the matter by slightly A ber of 
the inner surfaces, providing, of course, that the alte- 
ration will not affect the correction for spherical aber- 
ration to a noticeable extent. If Mr. Cash can depend 
on grinding his ourves to a great nicety, he had, per- 
haps, better determine this important quantity with all 
possible accaracy, and I will find time to go over the 
figures again for him with the corrected number, so 
that he may commence his work with a fair start. I 
do not know where he finds that Herschel recommends 
that the ratio of the focal lengths in the Hayghenian 
eyepiece shonld be as 3 to 2, but this proportion will 
do as well as that of 8 to 1, which ratio he does say 
they ahould have; and, indeed, Mr. Cash need not be 
very particular in this respect, but to make the eye- 
piece achromatio it is indispensable, if made of the 
same material, that they should be placed at a dis- 
tance from each other of half the sum of their united 
focal lengths. The lenses are generally plano-can- 
vex, with their convex sides towards the object-glags, or 
crossed lenses of very unequal radii, but Airy says that 
the field lens should be a meniscus, radii 11.: 4, with 
convexity towards the objeot-glass, the eye lens a crossed 
lens radii 1: 6, with the most convex side towards the 
field lens. In some of the eyepieces fitted to my own 
telescope, the field lens ia a meniscus, and the eye lens 
a plano-convex, and they seem to perform very well, 
better, certainly, than some which I have with plano- 
convex lenses. For the purpose ef testing his object- 
glass, however, I should recommend Mr Cash to get an 
eyepieee which he can entirely depend on; it may, per- 
haps, save a great deal of trouble.—HERNRT T. VIVIAN. 


[10858.]—Textual Revision of New Testa- 
ment (U.Q.).—The ancients had no tic rules 
abont varying the forms of letters. Bach letter had 
bat one form throughout the same manuscript or in- 
scription; the writing-mastere’ pedantry to make cer- 
tain letters differently when ending a werd began pro- 
bably among Jem or Arabs of the middle ages; and 
European scribes, by the time printing arose, had made 
it a rule for their s (whether Greek or Latin) to be 
thus varied. To understand how such niceties really 
aided rcading, we must remember that till tho fifteenth 
century no one had thought of leaving more space 
between words than between letters of the same word. 
This invention supersedes many expedients that were 
introduced to mark aff the length of words. We got 
rid, about a century ago, of the two s's by making oar 
medial like oar final one; and Tischendorf, by a com 
trary course with the two sigmas, merely follows 
anit, and relieves his printers of a bit uf useless 
pedantry.—E. L. G. 


(10857. —Imitation Marbles, &. (U.Q)— 
Plaster of Paris, quicklime, salt, ox blood, stones of 
different colours, also pieces of glass, all beat to powder, ` 
and mixed up to the consistence of pasta with vinegar, 
beer, or sour milk, and then lay it into tables, pillars, 
or what you will; let it stand so long till it is thoroughly 
dry; then rub it first with pumice stone and polish it 
with tripoli, giving it the finishing stroke by rabbing it 
over with leather and oil.” The above is a quotation 
from an old work.—Scnoo.boy. 


(10859.] - Wheel Cutters.— The shape of the enttars 
vary with the shape of the teeth of the wheels to be cut. 
Pinions, or small wheels, require a cutter for nearly 
every different namber of teeth in the pinion; wheels, 
or those with large numbers of teeth, one cutter vill 
serve the purpose of cutting many wheels varying from 
7 to 20 teeth, although strictly correct only for the one for 
which it was purposely made. To describe the various 
forms of teeth used would require a long article, whish 
perhaps our“ Mr. Editor may not care to allow the 
space for.—TUBAL-KAIn. 


110888.J— Rust in Iron Vat.—The salt orystal- 
lised is nitre; there are small traces of muriates and 
sulphates.— B. J. 


110889. — Rose Trees.— In replying to this query 
I undertook to affirm something which I beg leave to 
withdraw from. I find that nurserymen do supply 
„ dwarf“ roses which are merely budded on sheet 
stocks. Under these circumstances definitions are ine 
state of fog.—SauL RYMEA. 


110889. — Rose Trees.—What is a dwarf and 
what is a standard rose tree? These names refer 
entirely to the height of tho tree, and have nothing 
whatever to do with the rose tree being budded or 
grafted, or on its own roots. A rose tree budded or 
grafted on a short stock a few inches from the ground 
is equally a dwarf with one on its own roots the same 
height. Also a rose tree on its own roots witha single 
stem Sft. or more in height, is equally a standard with 
one of the same height that may be budded or grafted. 
Saul Rymea' (p.18) may depend that if an order is sent 
to a nurseryman for dwarf roses he will be more likely 
z ring budded enes than those on their own roota.— 


[10913.] Sorew Cutting U. a.) Where the scree 
to be cut has an unequal number of threads it ia a difficalt 
matter to stop the lathe and wind back the saddle by 
hand to meet in the thread partially cat; for abort screws 
time would be saved in having a reverse motion to the 
Inthe. The wear of the lathe would certainly be in- 
creased, but that would bear no comparison with tke 
time saved.—TvuAt- KAIN. 
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[10917.] ~Power.—‘‘Undecided’s” description of his 
shaftiag and gearing seems a roundabont way to apply 
the power from a steam engine toa single machine. If 
he can drive direct from the engine shaft to the machine, 
there woald certainly be a great saving of friction, say, 
(1) horse-power of engine, (2) horse-power required to 
work the machine, (2) number of revolotions ef 
engine per minate, (4) revolutions of machine per 
minute, (4) diameter and breadth of pulley on machine, 
(5) and what is the largest diameter pallgy admissible 
upon his engine shaft.—TuBAL- KAIN. 


10980. — Want of Steam Power.—I should 
advise “ Agri” to direct exhaust pipe into chimney, 
and it would oense more draught ; if it dees not answer 
after yon direct exhaust pipe into chimney, you should 
make your slide valve longer by putting an eighth of 
an mch both ends of the slide,or a quarter of an 
inch. I shall Jeave the size for you to choose for your- 
self, it wonld make the engine run a trifle faster and 
will not burn so much coal. If you do not like to take 
the slide out and alter it yourself, let a mechanic dq it 
for you, and you will never regret the outlay. I have 
altered five or six, and they give the greatest satisfac- 
tion, and consume less coal, bat if you should feel in- 
clined to do it yourself, I will give any information you 
should require. A larger fiy-wheel on the engine 
would increase the speed, but it would be expensive; 
the fiy-wheel on your engine is heavier than engine 
makers use for your power engine; you can work your 
engine to 801b. pressure with safety.—F. T. S. B. D. 


(10968.) — Brazing Ferrules 
(U. Q.).—After entting to size, bring the edges flash, 
confine with some very fine iron tie wire; rub a piece 
of borax on a piece of slate, with a little water, until 
the consistency of cream. Mix it with a small quantity 
ef spelter, Jay it down the seam, hold the ferrule over a 
forge fire; do not let the ferrule touch the cinders or 
the brass may collapse; as soon as the spelter runs, re- 
move, or your ferrule will ran too. You oan do them 
in a kitehen fire if made bright; coke must be used 
broken small.—NEver Rust. 


111009.] — Bending Tires—I once saw a very 
simple tire bender, of which I send a deégription ; it 
consists of two iron plates of the shape shows, bolted 
each side of a post about Tin. thick; and three 
rollers, the top one fixed, and the others loose to place 
in the different bearings ; for various sized tires, the 


an . 
9 


é 


end of the tire must be bent with the sledge for the 
rst bite. The two loose rollers must have ono of 
their gadgeons brought out to a square for fitting on 
a pair of winckes. Each jourral is gin. lower than 
the other, from the middle.—AxGLo-AMERIOAN. 


111028.) — Pocket Aneroid Barometers.— 
„Campanile wants more than the instrument will 
yield. Mine has accompanied me over many of the 
Welsh mountains, and I have been able to measure to 
abont 10ft. by it. An ascent or descent almost uns p- 
preciable to the eye bas been daly marked by the ane- 
roid, but so small a difference as a yard is not to be 
determined by it. Nevertheless, I find my aneroid a 
1 useful and interesting travelling companion. 


111120. -A Question of Sight.—I shall esteem 
it a favour if I am allowed to refer to the second part 
of "E. L. G.’s” answer (p. 674), in which he says— 
After sunset we continue as before to see the mass of 
air that the selar rays penetrate above and around us, 
and call it aky.” Does our friend and instructor mean 
to say that we cannot see light by day beyond the mass 
of air that surrounds the earth, and that the cause of 
darkness by night is because there is no matter to re- 
fect the sun’s rays? When I look at the blue expanse 
by day the light seems infinite, through space. What, 
then, becomes of this illuminated apace beyond our 
atmosphere, and how is it we cannot see it by night 
illaminated as by day? I dare say the answer is very 
simple; will some one please inform an ignorant— 
FIDDLER, 


(11128.)—Lantern Pinions.—I will sot be 80 
rude as to flatly contradict J. K. P., but I think if 
he will kindly look into this matter again he will find 
that I am correct. The word “trundles,” in my frst 
reply, was, by mistake, printed " trusselle.” That is a 
slight mistake, possibly caured by my writing not being 
over plain, so that J. K. P.” will kindly overlook that 
admitted error; I saw it, but did not consider it neces- 
sary to send a notice at the time for its correction. 
“J. K. P.” admits that I am right in saying the pitch 
shonld be the same. I did not give any diameter for 
the pitch circle. I will now do ao, taking bis number 
and pitch. I make it for 6 teeth x lin. pitch = Qin. 
diameter, He vill, therefore, please not confound 
pitch“ with any term I did nut mention. To explain 


the rationale. It is generally expressed by mathema- 
ticians that the relative velocities and revolutions of 
any two wheels (bevil or spur) are to each other in strict 
proportion to their diameters and circumferences at 
the pitch circles. Bo they are, if the teeth were, so to 
say, innumerable. Take, for example, a pinion of 
6 teeth x lin. pitch, by the cirenmferential measure- 
ment, would be abont 1 9lin. diameter, and a wheel of 
60 teeth x lin. pitch wonld be about 19°10in. diameter. 
To make a wheel and pinion of these diameters and 
numbers, supposing lin. pitch, the pinion would be 
too fine in the pitch for the wheel; or, what is the 
same, expressed in other words, the wheel would be too 
coarse in piteh-for the pmion. The pitch of pinion 
would be about 950in., and the wheel about 9995in. 
It will then be proper to assume wheel and pinions to 
be polygons, and the pitch to be the side of the polygon, 
with the number of sides corresponding to the number 
of teeth, and the pitch to be the distance from centre 
to centre of the teeth in the pitch circle. In this case, 
the circumscribing, or pitch circle, of a pinion of 6 
teeth x lin. pitch would be,2in. diameter, and that of 
the wheel 19°108in. diameter. For wheels with com- 
paratively large numbers of teeth, when working into 
each other, the diametrical“ pitch, as it is termed, 
will answer all ordinary purposes, and is a much more 
accurate mode of measurement for very fine pitches, 
but it will not do for large or heavy gearing, or for wheels 
usually employed in engineering and mill work, and of an- 
equal numbers. I write from experience and daily prac- 
tice, and I again repeat that the pitch of the“ trundles,” 
or the distance of their centres, or, putting it this way, 
from centre to centre of the trundles, should equal the 

itch of the wheel into which they are to gear. These 
antern pinions require a peculiar form of tooth in 
the wheel, not such as is now generally made, bat one 
of a “bay leaf” form as they were anciently called 
by the then workmen. It is, however, a kind of gear- 
ing so seldom met with in general use that it will be 
unnecessary for me to prolong this letter. The length 
of the tooth is the reverse of that where ordinary 
wheels and pinions are now applied. It is Jonger from 
the piteh eircle to the point than it is from the pitch 
circle to the rest, and the curve is formed by rolling 
a circle of equal diameter to that of the pitch circle 
of the lantern pinion, upon a circle of the diameter of 
the pitch circle of the wheel. Allow me to saggest to 
those who are willing to become acquainted with the 
theory of the teeth of wheels to consult Camus on 
the Teeth of Wheels.” What I have termed‘ trundies” 
are also, in mill work, known by the names of “rungs” 
and " rounds.” — TEBAL- KAIN. 


(11157.)Stearine.—As neither Riebard H. Garth 
nor Jack of All Trades” has responded to this query. 
perhaps it may not be ont of place for me, as a person 
of some experience in this branch of business, to ask 
“ A Pozzled Subscriber” what kind of stearine he has 
got ? also to what use he intends the oil to be put after 
it is pressed? is it lard stearine or stearine from 
tallow, olive, or palm oils ? or is it stearine from any of 
the hundred and one greases that are recovered from 
soapy suds 7 Reliable information on questions of this 
kind is not tobe got. If Puzzied Sabseriber'’is in the 
trade let him get a man of practical experience, and 
he will put bim all right. As to the other part 
of the query “the best method of pressing,” there is 
only one method that I know of, and I have been in 
the business for seventeen years. If a Puzzled Sub- 
scriber will advertise his address in the ENGLISH 
Mecuanic I will be happy to communicate with him on 
the subject —JOEN MURRAY. 


(14168.}—Wood Rods.—Many thanks to Samuel 
Smither for his kind offer of sketoh of cutter, and shall 
be glad to see it. I have an ordinary foot lathe to 
which I hope to fix it. If it is not asking too much 
would he give a sketch of a witchet, which was recom- 
mended for the job by J. K. P.“ in No. 364 ?—JOINER. 


(11188.]—Arithmetic.—I remember some volumes 
back a host of letters wero written upon the subject of 
abstract and concrete multiplication. Would not some 
correspondents who are now writing upon this subject 
do well to read those letters? This is only a sugges- 
tion, but, if acted upon, would probably save our 
nerves, for it makes one nervous to read rubbish. 
Would it net save some words—strong ejacalations— 
also ?—C. H. W. B. 


[11192.] —Ohemiocal.—If the salt mixed with nitrate 
of potash be really carbonate of potash it is very easy 
to separate the greater part of the nitrate, as the latter 
requires 7 partaof water at 60° Fahr. for its solution, 
whereas the carbonate of potash is a deliquescent salt 
dissolving in 1 part of water. In this case the liqaid 
should be concentrated by boiling, and set aside to cool, 
when the greater part of the nitrate of potash will 
crystallise ont. These crystals may be quickly washed 
with pure water, redissolved, and recrystallised. If 
this be done two or three times the crystals may be 
obtained almost obemically pure. Should the salt be 
the bi-earbonate of potash the diffloulty would be much 
increased, as it is not a deliqnescent salt and requires 
4 parts of water at 60° Fahr. to dissolve it. Unless the 
quantity be very large it is not worth the trouble of 
trying to separate the salte.—A BARRISTER. 


(11208.])—Incubator.—In reply to “M. O.“ the 
arrangement was designed for my own use in an ex- 
periment requiring a constant heat. As I gatber from 
„M. O.'a” letter that he has but a poor opinion of it I 
should be much obliged if he would kindly point out 
the defects. I should be sorry to be the means of 
misleading other readers. —SHYLOCK. 


(11246.}—Diamond Fields.—As I have a brother 


in the neighbourhood of the diamond fields, with whom 
I am in constant communication, I am enabled to give 


“ Digger” the following information, which may be of 
some use to him :—The Natal ronte is andoubtedly the 
best, as besides being shorter the roads are much better. 
The winter season commenees about April or May; it is 
by far the pleasantest part of the year, indeed, it is 
described as surpassing the summer of Baden-Baden. 
I should certainly take a gun, as in case he wished to 
dispose of it he would find it readily saleable at a 
remunerative price. ‘ Digger” could obtain employ- 
ment at the diamond fields easily, but the wages w 
be so low as to merely form a subsistence. Kaffir 
labour being so cheap in Bonth Africa (about 10s. a 
month, and food, which consists almost entirely of 
maize, or, as they call it, meale“ porridge). Steamers 
are run twice a month by the Union Steamship and 
Cape and Natal Navigation Companies, both advertised 
in the Times; steerage fare is £20, length of passage 
forty-two days. He would get much information from 
the Natal Mereury, received in England by every mail. 
If be sends his address and 7d. in stamps to Street's 
Colonial Newspaper Office, London, they will forward 
it him.—ZouLv. 

(11249.])—Conorete Buildings.—See letters.—Ep. 


(11265.] — Drawing a Boundary Line. — 
% Thetamn,” in his answer to this question (on p. 47) 
has not stated whether his boundary line is to be 
shifted from B or A only, or equally from both. In 
either of the first cases he is right; bat in the other 
it would only require to be shifted half the quantity, 
as he soon would find out, on adding and subtracting 
this amount to the different offsets.— W. Hvenks. 


(11287.]—Annuals.—In addition to those named, 
I would add Saponaria Calabrica (red), and Sap. alba 
(white). The former is the most effective, and for 
growing in a mass, it is inferior to none.—InisH 
MECHANIC. 


(11294.)—Dividing Metal Diso.—No diagram 
is needed to show the simplest solution of this and all 
similar problems; and with a straight edge and square, 
it need involve no more openings of the compasses 
than there are circles. Carry the radius ef the onter- 
most round it, so as to make six equidistant marks 
ABCDEF. With the straight edge, join any two, 
neither adjacent nor opposite, as A O. Then a con- 
centric circle touching the line AC will be half the 
radius (and a quarter the area) of the ontermost. With 
the straight edge and square make a perpendicular to 
A C, touching this inner eirele, and through the meet- 
ing of this perpendicular with A C, draw a second 
circle, which will contain twice the inner one. Again, 
make a perpendicular to A C, touching this second 
circle, and through ita meeting with A C draw a third, 
which will be twice the innermost. Thus your three 
rings and disc, all of equal weight, are produced. It 
would not be worth while to print ‘mathematical 
proofs,” which Diso” had better discover for him- 
self, from the first book ef Enclid, which will enabbe 
him to see the four radii thus obtained are necessarily 
as 1, 2, 8, 2.—E. L. G. 


[11804.)—-Nessler’s Ammonia Test is prepared 
by taking 8-5 grammes iodide of potassium, and disoly- 
ing it in 10 oc. of water, 1-6 es mercuric 
chloride disolved in 30 0. c., and adding this last solu- 
tion to the first until a permanent precipitate is pro- 
duced. Then make up to 100 c.c. with solution of 
potash, and filter. In order to uss it for the estimation 
of ammonia, a standard ammonia solution will be re- 
quired, prepared by dissolving ‘815 grammes in a litre 
of distilled water free from NHa, 1 c.c. of this eclation 
equals one-tenth of a milligramme NHs. Place the 
solution to be tested in a cylinder of pure colourless 
glass, and stand it on a perfectly white surface, mako 
it up to 100 e.c. in the cylinder, and add 14 co. Noss- 
ler's solation: a tint will be produced. In another 
cylinder of the same form and size, containing 100 0. c. 
distilled water, add as many tenths of a c.c. as will 
likely to produce the same tint (a point to be learned 
only by practice) of the standard solation of ammonia, 
and then 1} 0.0. Nessler’s solution; allow to stand a 
few minutes, and then compare the tints. If not equal 
repeat the experiment until they are, and from the 
number of c.c. standard ammonia usedcaloulate the 
NH; contained in the solution taken for analysis. 
This process is only suitable for the estimation of very 
minute quantities of ammonia. —UN IRLANDAIS. 

(11808.]—Geocentric Longitude and Lati- 
tude.—The following is the manner of obtaining the 


geocentric longitude and latitude from the he 0 
ones. The formule given last week by Ohronos 


(p. 48) only indicate the connection between the two 
sets of geocentric co-ordinates. p are the earth, 


p 


he sun, P a 
planet, A the first 
point of Artes, or 
the vernal equi- 
nox, and E p 8 
the plane of tho 
ecliptic. Then A 
8 p will be the 
heliocentric longi- 
tude, A E p the 
geocentric longi- 
tude, P S p tae 
heliocentric lati- 
, tnde, and P E p 

tho goocentrie la- 
titade. Call the two latter quantities Land i respectively. 
Then, from A S pand P B p, supposed to be given, We 
have to deduce A E y and PE p. Besides the given 
quantities, we must find the length of E8 andp 8. Wo 
can do this by the help of the Nautical Aimanac, F 
being the radins vector of the earth, and p $ .“ 
the planet a cos. L. We nert arrive at the angle 
from the consideration that it isthe differencc 
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heliocentric longitudes of the planet and of the earth, 
the latter quantity being the lengitude of the sun 
(given for every day in the Nautical Almanac) added to 
180°. Therefore, in the triangle E S p, we now know 
the two sides E S, p 8, and the contained angle E Sp, 
called the angle of commutation. We can thus readily 
obtain the angle p E Z, or angle of elongation; which, 
added to A E S, the longitude of the sun, gives the 
geocentric longitude of the planet. To find the geo- 
centric latitude, we have :— 


PP = E y x tan. = 8 „ tan. L. 


„ tan. ! Sp in. p E S 
tan. L Ep gin. v8 E 
sin. p E S 


A. B. 


11809. —Breaking-Strain of Hollow Tron 
Columns. — The breaking -weight is found thus 
(Moleswerth 1) :— 

For flat ends, W = 44°84. 
For round ends, W = 18. 
D 855 — d 88 
L17 
D = outside diameter. 
ad = inside diameter. 


L = length. 
Or, by Lowndes, thas :— 
(Diameter in inches) 8°6 
(Length in feet) 17 x 44 


for flat ends, and 15 for round ends. The strength 
nearly equals the difference between that of two solid 
columns, the diameter of which equal the internal and 
external diameters of the hollow one.—EUREKA. 


[11884.])—Squinting.—As it is probably only one 
eye that is weak, let G. W. F.” cause his little 
boy to wear spectacles with the glasa next the weak eye 
covered with paper with a small hole in the centre, so 
that the eye, in endeavouring to see through the small 
hole, will pull itself straight. The spectacles should be 
mere preservatives, or they themselves would affect 
the sight. Indeed, if it were my own case, I should 
pull the glasses ont altogether, and substitute cardboard 
with holes pierced exactly in the line of sight. There 
is a difficulty in making the child wear them, as they 
restrict the vision ; bat it is well worth persevering in, 
the results are so important. The expense is trifling, 
the trouble a labour of love, whilst a cure would be a 
joy for life.—J. H., Lancaster. 


(11887.]—Equation.—The given equations are 
formule of the arithmetical progressions, and solution of 
them can be found in many anthors of algebra.— 
BERNARDIN. 


[11889.] —Astronomical..—Thke reason why the 
polar star does not change its situation is becanee the 
earth’s axis in all parts of her orbit is constantly 
directed towards the same part of the heavens. The 
greatest difference in the position of the earth is the 
diameter of her orbit, and of course this is also the 
width of the parallel lines that may be drawn through 
the axis of the earth from the opposite parts of her 
orbit. From this we infer that either the poles have 
somo slight deviation to that point of the heavens, or 
more probably that the polar star ia fixed at such an 
immense distance that the difference in the earth's 
position produces no perceptible effect. If the polar 
star was nearer it would appear to describe a small 
circle in the heavens with the annual revolation of 
eur earth.—C. W. H. 


111858.) —Distilled Water. — Chemically pure 
distilled water is absolutely pure, and contains nothing 
but oxygen and hydrogen. Ordinary water has mnlti- 
tudinous impurities, organic and inorganic, and is unfit 


for chemical manipulation, though more fit in general 
for drinking than the former, which is insipid and 
nauseous.—M. A. B. 


[(11857.]—Berlin Black.—Take IIb. of drop black 
and Alb. of Prussian blue; grind well down with turps, 
mix with turps to the consistency of paint, then add 
copal varnish to the gloss you require. A little sugar 
of lead will make it more adhesive.—G. AsHER. 


[11858.]J— Pressure of Water.—Maultiply the 
height of the top cistern in feet by 43885, or divide the 
height in feet by 2:307, will give the pressure in pounds 
per aquare inch. R. Irons must be a dull scholar 
not to understand this. This is the -theory, and for 
still water. But if the water is flowing due allowance 
must be made for the friction of the water in the pipe; 
also, that the Pipe, or draw-off cock, from the under 
cistern is not too large to reduce the pressure therein. 
—TupaL-Kain. 


111859.) — Casting Brass Solid.—Dry your 
mould well, torch it if you can get at it with resin in a 
ladle, or dust well with blacking, and blow it well out 
again. Have two runners to the object, one to let 
the metal run in, and the other to let the air run out, 
and do not have your metal too hot. You can have 
your metal of what composition you like, from 1 of 
copper to 8 of spelter and upwards.—G. ASHER. 


(11850.]—Casting Brass Solid.—If about Ilb. 
of lead be added to 16lb. of old brass, when just at 
the me 11 int, solid brasses will be the result. In 
melting o rasg, the zino, or lead contained in it 
(when fluid) ozidises freely, consequently the propor- 
tions of the metal are altered, and require an addition 
similar to the above. If the brass has not been recast 
a little less lead will do, but if recast several times it 
may take the fall quantity.—Novicg. 


— 
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11862.) — Silver Tubes for Meerschaum 
Pipes.— Having made the silver tube to the gauge of 
pipe-stem and mouth, soften the silver tube by heating 
it to nearly a red heat (just below fluxing point), and 
plunge it at once into a silver pickle bath. Then, with 
a wooden mallet, and piece of bent half round iren or 
steel bar to size fixed in a vice, hammer to shape re- 
quired. If it harden before it is properly shaped re- 
peat the softening process and anish. Any shape, 
curve, er taper may be got by bending and shaping 
iron or steel rod to form the pattern or stake to ham- 
mer upon.—PRAcTICcAL HoROLOOISr. 


11362. — Silver Tubes for Meerschaum Pipes. 
— Silver ferrules may be curved the same as any other 
metal by filling them with lead; havea pin of stont 
wire something smaller than the ferrule inside the 
lead, will serve to hold while bending; make a hole in a 
peee of wood, take off the sharp edges as if it had 

een countersunk, and bend to the curve required.— 
NEVER Rust. 


[11864.}—Lettering the Backs of Books.—W. 
Stead will have to procure the irons necessary for this 
urpose. Those for lettering are simply punches with 
etters on the ends; others are made qith various 
devices. These irons must be heated pretty hot, but 
by no means red hot, and wiped quite clean. A little 
finely-powdered rosin is then dusted on the leather, on 
which gold leaf is laid. The hot punch is then applied 
with firm pressure, by which the rosin is melted, 
forming a cement which retains the gold in the re- 
quired form. The superfluous leaf is then wiped off. 
He had better, also, search old volumes of “our” 
paper.—V. 

[11885.)—The Wind.—The south-west wind is the 
most prevalent ; the average number of days the wind 
blows from this quarter is 114, the next being west, 
with 52 days. The above values are from Mr. Glaisher’s 
paper on the “ Direction of the Wind, 1861 to 1870,” 
in the “ Proceedings of the Meteorological Society,“ 
Nov. 1871, to which I would refer ‘‘ Anemometer” for 
further information on the same subject.—W. N. M. 


(11865.)—-The Wind.—In an old weather book I 
find the wind blows the following average number of 
days :—N. wind 42 days, N. W. wind 33 days, W. wind 
77 days, S. W. wind 58 days, S. wind 88 days, B. E. 
wind 26 days, E. wind 58 days, N. E. wind 48 days.— 
MONTE CRISTO. 


(11869. —Etching Bteel.—Nitrio acid or nitro- 
muriatio acid.— PHILANTHROPIST. 


[11869.)—Etching Steel.—Dip the end (say one 
inch) of your spring in melting beeswax. When coated 
and cold make a hole in the wax with a fine-pointed 
needle down to the steel the size you require; puta drop 
of strong nitric acid on it, after an hour rinse off, 


and apply again; it will gradually eat throagh.— 
M. A. 0 


(11871.)—Steel for Lathe Tools. — L. 8.” will 
find economy in buying the best cast steel of any size. 
I should think zin. and nine-sixteenths of an inch 
square wonld suit him for heavy turning tools for steel 
or iron, and jin. to zin. for brass. The best way for 
him would be to go to one of the warehouses and look 
over their stock of odd lengths, and take sny that look 
likely. The standard size—é.e., Holtzapffel’s for orna- 


mental slide tools is about =i x Š 
nearly 85 x 15 hundredths. The fiy and eccentric 
cutters are much smaller—viz., 21 x 11 hundredths. 
Marshall’s steel, which comes really from Vickers, 
Sons, and Co., Sheffield, is good, but I learn that 
Vickers’s XXX is a great deal better if you can get it. 
Stubs's are first-class, and to my notion Sanderson 
Brothers are as good as any I ever had. Buck, of 
Newgate- street, keeps them in all sizes, and Moser, 
High-street, Borough, all sizes. I used to get Stabs's 
at Greenfield's, in Broad-street, Soho, and Hedgecock 
and Cotton and Johnson, in Soho, keep Marshall’s, for 
which now ls. per lb. is charged for small staff. Ex- 
cellent steel is kept also at a shop in the north-west 
corner of St. John's-square, Clerkenwell, and all sorts 
of odd sizes at Mra. Gray's, Clerkenwell-green, close by 
the Church. It is convenient to have by you a piece of 
steel that you can cut off in short lengths for making 
screw-dies. Also some for cutters to fit the different 
sized boring kars and countersink cutter bars. The 
better the steel looks outside—i.c., the more carefully 
rolled round or square, as the case may be, the better 
chance there is of good inside; don't take any that has 
any external symptom of a crack, or that is much out 
of truth in respect to breadth of sides or squareness of 
edges, and the straight pieces will not require so mach 
“setting” as the crooked ones. You will, of course, 
take care not te be at a loss for any square size under 
ĝin., or any round under lin. I generally have it cat 
in lengths of three or four feet. I don't see how you 
are to mend a broken casting; the only way out 
of your difficulty seems to be to drill and tap the screw 
bole a great deal deeper, so as to get down to solid 
metal, and fit another and a longer acrew. I set my 
face against screws being such tight fits; but I suppose 
if slack fits were allowed in that nothing else would 
ever get f.ted properly.—J. K. P. 


[11871.}—Steel for Lathe Tools.—Better order 
direct from a good maker in Shetileld, and have best 
quality silver cast steel. State the parpose for which 
you require it to the maker, and he will fuse the mix- 
tare accordingly.—TUBAL- KAN. 


111878. History of England.— “ Ince's Out- 
lines of English History?’ possesses considerable 
attractions for young pupils.—ExcELsior, 


in., or, say, 


(11874.)—Fixing Belts on Tires.— The readieat 
way of putting a new indiarubber tire on the 
intermediate wheel is to 
use a small post driven 
into the ground or fixed 
in a vice, the end of 
which should just ft the 
inside of wheel, which 
is thus held in a steady 
position. Place one edge 
of the tire on the wheel, 
holding it firmly with 
the left hand, insert a 
turnscrew, as shown in 
diagram, and pall it 

one Prose the wheel, es 
will stretch the tire sufficiently to snap it on. 
not think it worth while for Blacking to try end 
mend old tires.—F. T. 8. 8. D. 


(11876. —Marble Busts.— Warm water, soda and 
sokp, using a brash where necessary; well rinse with 
clean water, leather off and finish with clean soft 
rag; if any stains remain make a strong solntion of 
aoe or potash, add soft soap, and a little lime or 
whiting to make a paste; apply to stains, let it be a 
day or two, then wash as before.—F. H. BAUNDERS. 


11878. Marble Busts.—Let M. B.“ wash the 
busts with turpentine, applying same with a sponge. 
WEE PET. 

[11878.)—Killing Beetles.— The best way is to 
drown them in spirits of turpentine or in spirits of am- 
monia fortis (amm. spir. fort.) — WX. FRED. TRINDEB 


[11878.]—Killing Beetles.—Pnt them floating or 
beer and sugar mixed in a soup plate, they will die 
drank.—M. A. B. 


(11878. —Killing Beetles.—For killing beetles, 
&c., without injury and also without pain, I have 
always found the following method to be very 
successful. Get a circular wooden box with a lid that 
fits moderately tight, such as is usually obtainable at 
the druggist's, and used for holding violet powder and 
a puff, then line it throughont with tin foil to prevent 
evaporation. Then cut a circular piece of cotton 
wadding to fit the bottom of the inside of the box, 
then lay on that a disc of perforated zino or of fine 
wire gauze to prevent the feet, &., of the beetles or 
other insects from getting entangled in the Abres of the 
cotton. The box is now ready for use. To use it, 
saturate the cotton wadding with methylated chloro- 
form, cover it with the disc of metal, then place the 
beetle or other insect in the box and shut it in and 
leave it for a time. I have generally pot the box 
away for half a day, and on re-opening it I have in- 
variably found the insects dead. I believe there is 
a perfect freedom from pain by this method.—Yorza. 


(11878.]—Killing Beetles.—Carbonic acid gas 
is used to destroy large moths; perhaps it may answer 
for beetles. It produces death so quickly that the 
moths often die with extended wings. —EXcBLsIor. 


[11880.]—Sand for Casting.—If you reside near 
a town where there is a foundry, you can easily ascer- 
tain where the sand they use is obtained from. “Go 
thou and do likewise.”—Tusnat-Karx. 


(11880./—Sand for Casting.— Leonidas” must 
understand that the same sort of sand used for iron 
will not do for brass. To make good work, sand for 
iron should be fine and loamy, but not clayey, such as 
Mansfield sand. It should be rabbed and well mixed with 
a little charcoal dust, and used not too wet. When the 
mould is made, dust over with a slight dust of real 
yellow loam sand, and then with coal dust or blacking; 
pat your pattern in again, it will make a finx and a 
print. For brass the sand should be a deal closer and 
tougher, and should be dried and torched, as it strikes 
so in damp sand; Moxley is the best sand for brass.— 
G. ASHER. 


[11882.]—Parrot.—Your bird either has vermin or 
requires vegetable food, sanshine, and open air; for the 
former take the head into your hand to protect the 
eyes, and blow fine snuff through his feathers, and 
sink the cage for an hour in boiling water. For the 
latter give a green or dry pepper pod, any kind of 
nuts, and a bit of apple or softer fruit eccasionally, so 
as torcour gently. A warm bath submerging the body 
for a minute or two, and the head for a second or two 
before the application will make the snuff stick better 
and make the bird healthier ; pat somo bruised aniseed 
at the bottom of the cage.—M. A. B 


[11382.] —Parrot.—‘“'Cygnus” must give his bird 
a little flowers of sulphur (judge the quantity for himself) 
with its food, and avoid hemp seed, also sugar; both 
are very heating to the bird, and will cause it to pick off 
its feathers. I learnt this recipe from a dealer in birds 
in the Brazils some years ago, and have never found 
it to fail in many diseases parrots are subject to. 
—F, L. 


[11384..—Small Pox: Its Prevention and 
Cure.—Phenic acid is another name for carbolic acid. 
—A, P. 8. 


(11864.)—Small Pox: Its Prevention and 
Cure.—In Bloxam's Laboratory Teaching phenic 
acid is described as being the same as carbolic acid. 
Liquid carbolic acid is usually met with as a brownish 
or brown liquid, having a powerful smell of tar. When 
poured into water, it sinks to the bottom. It is also 
found in moist needle-like crystals, colourless or pale 
brown. Very easily melted. Water dissolves it epar- 
ingly.” Easily soluble in potash. Alcohol dissolves it 
readily. -V. í 
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{11887.] —Sundials.—The gnomon has an of 
elevation equal to the complement of the latitude, or 
what the latitude wants of 90%—PHRILANTHROPIST. 


111888.) —To Mr. Fennell —The organ alluded 
to, formerly contributed by me in the British and 


alluded to in the Britisk and Foreign Mechanic, was not 
only designed but made by me, and is now in zay pos 
session, and as I formeriy mentioned, I do not à 
to introduce lower than tenor O, as probably I 
shall descend to O C C O in the lower scale on the har- 
moninm principle. The dimensions I will furnish: 
height, 8ft. in.; frontage, 5ft. sin. ; depth, 2ft. Gin. ; 
height of keyboard, 2ft. Ĝin. ; com of keys, 8 oc- 
taves—viz., C CC up to F, the soundboard is pierced for 
862 pipes, the remaining will have arrange- 
ments. The dimensions given are not for the section, 
bat my own instrament.—JosErH WILLIAM FRXNELL. 


(12898.)— Metallic Harmonicon.—I suppose 
“Valve” means an instrument which is played by 
striking strips of metal or glass with pieces of wood 
in the same manner as playing a dulcimer. I once 
bought one, the notes of which looked like. gun metal, 
bat after using it awhile I found out that the notes 
were glass covered over with bronze. Since then I 
have made one of glass, having five octaves with all 
the half notes. Each note is got by cutting pieces of 
tr d. into strips of different len the notes he tunes 

breaking small pieces he ends with a pair of 
pinchers. An immense quantity of glass is used, or 
rather wasted, in ob g these notes, as the least 
variation in the thickness of the will cause the 
notes to be wrong, whether it is the right size or 
not. If “' Valve“ intends constructing a musical in- 
stramenf, and is not particular as to expense, let me 
recommend him to make, or rather put together, the 
féllowing. Its name I never heard, and this one was 
constructed by my father many years since, and as 
faras I know cost a lot of money. It consists of a 
series of glass globes, similar to an inverted aquarium 
(Fig. 1), only instead of a knob as on an aquarium glass 
there isa tang, varying in accordance with the size of 
che globes. Some of these globes are as small as 1 Jin. 


lh 


rge as Sin. diameter. They 
arranged in proper order (Fig. 2) in a shallow box 
4ft. by 2ft., which is ornamented to serve asa 
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of the box, seen in Fig. 8. Each globe 
ed firm, and where there are any shakers, 
holes being bored too large, a little worsted 
round the tang and the globe fitted in its 
To play the instrament: make a concen- 
tion of alum, and partly fill each glass; 
ds clean, to remove all grease, and dip the 
finger in the alum water, and gently run the 
round the top edge of one of the globes (Fig. 4) 
it will emit a clear sweet sound such as will never 
5 oe peer | bai the Zeer e esr he it 
© music produced by an AZolian harp. playing 
both hands are used. The alum servea in the same 


i 


+ wash the han 


play them as stated above, 


3 we 
thinks of 


and perf 

one his best plan would be to try 
the ; if he does, I should like to know 
1 result; no doubt some of the readers of the 
y, —*GLIsH Menno, well up in pneumatics and aconstics, 


would giveseome improved shape of to produce 
— 
4 89. — Opera @lass.—If " Inquirer” will 


; What 


say 
power, he would like in the opera-glass, and! another at bottom; 


whether he wants to know how to make the framework, 
or how to make the lenses, or both, I will try to help 
him, though the query is rather strong in its require- 
ments.—W. OLDFIELD. 


111898.J—Stinging of Bees, Hornets, and 
Wasps.—If “ Apiarian” rubs the part stung with a 
bruised leaf of common house leek, he will have im- 
medinte relief, it is equally useful for blistered bands 
and feet.—F:; L. 


(11896.]—Stinging of Bees, Hornets, and 
Wasps.—In answer to “ Apiarian,” the first thing he 
must do is to extract the sting, which can be best 
effected by pressing the point of a small hollow key on 
the part, and then removing the sting by a pair of 
tweezers. Next, a few drops of camphorated 7 
should be allowed to run over the stung parts. If this 
is not available, a little common salt may be rubbed 
in. (From the Family Homoœopathist.“ by Dr. Shuld- 
ham.) — J. E. A. 


[11898.)—Stinging of Bees, Hornets, and 
Wasps.—Many years ago, in I contrived, in 
the dark, to put my hands on a hornet's nest. I was 
stung in two places. The pain was fearful. My native 
servant (a Bengalee) cut a small red onion, or rather 
several, and kept rubbing the gon = with the cat 
surface. In about two hours spina 
I went to sleep, and (barring a little stifiness in the 
arm) next morning was not further inconvenienced. 
Since then I have used the same method for others, 
with success.—Kuopa Bux. 


[11898.)—Stinging of Bees, Hornets, and 
Wasps.—If Apiarian ” ia going about the bees, let 
him carry a phial of strong water of ammonia, well 
corked, and with a camel's-hair brash in it. When 
stung, pat on a drop of ammonia for a second, and 
wash o There will be no pain or swelling if imme- 
diately applied.—M. A. B. | 

(11899.}—Water Power Wanted.—How many 
gallons or cubic feet of water per minute can you get. 
and what fall can yeu also get, to be applied as a 
motor? I fear a sketch of a tarbine would be of little 
use to you. Better go to a maker of such if one is 
applicable.—TvusBaL-Karn. 

111402.. Water Power to Work Saw Bench. 
I inclose you dra of this water wheel and 
Arrangements. Data: Water wheel 6ft. diameter x 
8:t. Ain. broad in clear of shrouds; shrouds, Jin. deep; 
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buckets, Gin. deep; 24 buckets of sheet iron, pitch 


about 9fin.; diameter of shaft at end for torsion 
and to carry pit wheel, Sin., of wrought iron; width of 
delivery end of launder over centre of water wheel, 
28in.; width between posts of sluice, 4ft.; inclination 
or slope of bottom of launder, 1 in 86. A, the 
masonry of wheel pit and embankment; B, the water 
wheel; C, the pillow blocks of oak or stone; D, the 
supports for end of launder; E, the wood to launder; 
F, the sluice and frame; G, the head water in pond; 
H, the tail water below the wheel; I, the pitch paving 
under the wheel; J, two pins inserted in holes to keep 
the sluice, or gear may be applied. A lengthy descrip- 
tion is unnecessary, having a drawing and scale. The 
lip of the launder should be brought down very thin; 
the extreme end is advisable to be made of sheet iron, 
about zin. thick, and just sufficient space to allow the 
whee! to revolve under it withont s g, and should 
be about Zin. short of reaching as far as a plamb 
line over the centre of the wheel. The inclination is 
required to give the water passing through the lannder 
a greater velocity than that of the wheel. ‘‘ Paddles” 
is a term ap to the floats of wheels working in an 
unlimited supply of water, or in flowing stream. In 
this case buckets is the usual term, from its somewhat 
similarity to that common utensil, to hold or to earry 


ed, | water.—TUBaL-Kan. 


(11408.]}—Gas.—The gas supplied for lighting the 
underground railway carriages is carried in large tanks 
on top of some of the carriages, and carried to cach 
carriage by means of indiarubber tubing. The tanks 
are filled every morning from a gas- works. F. T. S. . D. 
111407. —Hagie and Conjuring.— Drill a small 
hole in the bottom of a transparent decanter, partly 
fill it with a decoction of logwood in imjtation of wine, 
and cork up the decanter’s mouth; place the bottom 
hole in a box or hollow stand in which a basin is con- 
; make an ornamental case to cover the decanter 
entirely ; then construct another similar oase with a 
cbamber in its upper a having a hole at the top and 
this also with artifcial wine, 


and cork the top hole as before. Exhibit your bottle 
of wine at one end of the roem, pull out the cork, put 
on the cover, and allow the liquid to ran slowly ont of 
sight; meanwhile, place the other cover over an empty 
tumbler at the opposite end of the room, take ont its 
cork, and the liquid will slowly run down and fill the 
tumbler ; so PIA when 3 oo p 1 2e 
wine a to bave pas m decan 

by 8 though actually done by 3 
pressure. It helps the delusion to connect them by a 
long string or o while the wine is flowing.—CRHnI. 


{11408.}—Sewing Machine.—Undoubtedly the 
rotating hook is the simplest, quietest, and least liable 
to get ont of order, and this I say after six years’ use 
of the same.—J. W., Leamington. aan 

11408. — Sewing Machine.—Sewing machines 
I should say, are divided into three classes. (1) The 
single-thread chain-stitch. This is very simple to 
work, but the stitch opens out backwards like a stook- 
ing. It also uses up a great quantity of thread, fully 
four times the length of the seam. (2) The double- 
e thread i supplied from a spool tn the ordioary 
u supp a gpO0 eo 
vae the ander thread also from a small pans 
through a snake, whick loops it into the upper 
on the under ai A a 3 3 an ap- 

ce very like the “8 a anything 
Ml more unsightly. This stitch is not so liable to 
unravel if cut at any part as the single thread-stitch. 


It can also be taken out backwards; pulling out first 
the fander thread and then the upper. The quantity 
of used is still greater than by the chain-stitch. 


(3) The lockstitch, formed in two ways, as stated by 
“E. B. F.”"—the shuttle as in Singer’s, and revolving 
hook as in Wheeler and Wilson’s. In both the under- 
thread has to be wound on the shuttle; the seam does 
not rip, and the thread consumed is much less than by 
the other methods. In the former the needle is 
straight, and descends S and is, there- 
fore, better suited for leather and heavy cloths. In 
the latter, the needle has a slight carve answering to 
the motion of the arm. I should, therefore, recom- 
mend Singer’s for heavy work, and Wheeler and 
Wilson’s for moderate and light work. The under- 
thread apparatus of the latter ie no more apt to get 
out of order than the shuttle, while it works more 
lightly and noiselessly. The seam of the look-stitch is 
alike on both sides unless the tension of the under- 
thread is too great, when it rans right along the under 
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side of the cloth instead of 
Inlisu Mgcwanic. 


(11409.] — Canine.— Probably the distemper ia 
coming on. I oured my dog (a Pomenarian) of this 
with Dr. Rook’s Oriental Pills, giving a couple each 
day for about eight weeks in pieces of meat, which she 
readily swallowed with chewing. Giving these on the 
first s of the complaint, and always since when the 
least out of order she had but the slightest touch of the 
disorder and ever since bas had a splendid coat. Long 
dosing may be required to ren fled retriever, bat I 
am certain the pills will eventually do it more effec- 
tually than any other medicine.—AMATEUR. 

(11409.] —Canine.—I think your dog is too high! 
fed with animal food. Has he access to grass? which 
all dogs eat as a purgative. Give only soup (no meat) 
with plenty of vegetables in it, a good pinoh of salt, 
and occasionally a little sulphur. Does he rub himsel? 
against pillars and posts? If so, he has most likely 
parasites. Salphur is best administered to a dog by 
being mixed with lard, and his body smeared all over 
with it. Chain him then on n bed of clean straw, and 
he will lick off the sulphur and lard. His smell for 
some days will be very offensive.—M. A. B. 


(11410.)}—Geometrical Question.—Let The- 
tamu” bisect AB in E, and he will see that (having 
joined © EB) the triangles BC E, BAD have one common 
angle at B, while another angie of each, at E and at D, 
are right sopies and equal. Therefore, their remaining 
two angles, DAB and E OB are also equal, the latter 
being half ACB.—Q. E. D.—E. L. G. 


f11411J)—Line Shaft.—There are two ways of 
doing it. I should fix my dumpy level as near as pos- 
sible under the mid-length of s , and take nbs er 
at the extreme points first, the intermediate pointa 
after. Then measure np or down, as the ease may be, 
to horizontal centre of the shafting at the several points, 
After that drive nails in wall at both ends, and stretch 
a line from nuil to nail for the transverse line of 
plummer bigoks and centre of shaft. Au ordinary wori 


being pulled into it— 
— 
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mom would first fix the two nails as near level as he 
coald, but exactly in the transverse line of the shafting, 
and set out his plummer blocks by a long straight 
edge," upon which he would place a spirit or other level, 
taking care to prove both the straight edge and level,” 
by seeing they are troe, and will, reversing, show the 
samo result.— TVBAL-KAm. 


01410.) — Geometrical Question. — Constract 
figure und draw C E perpendicular on A B, it will easily 
be seen that C D E and A DB are similar triangles, and 
that E C B, the half of ACB = DA B.—BERNARDIN. 


(11414]—Unripe Seeds.—M. P. Duchartre in his 
u Eléments de Botaniqne,“ Paris, 1867, gives an extract 
of a paper on the subject by M. Cohn, of Berlin ; the 
conclusions of that paper are :—1. e germinating 
power does not coincide with the maturity of the 
seeds, but precedes it. 2. In many plants belonging 
to several orders a seed can germinate when its de- 
velopment is not yet very much advanced; it seems, 
however, necessary that the embryo fills a great part 


of the cavity of the teguments, and that the albumen 


has been absorbed or has taken consistence. 8. In 
general, plants coming from unripe seeds are not 
weaker than others. 4. The germination seems to 
take place in the least space of time possible at a mean 
degree of formation of the seeds; younger or older they 
germinate slower. (More particulars v. op. cit. p. 688.) 
—BERNARDIN. 


(11415.}—Scarlet Runners. The red and white 
(York and Lancaster) are the most ornamental. The 
white (eclipse or giant white) arethe most delicately 
flavoured, and the beans are much larger and the plant 
a stronger and taller grower than the other two. All 
require a soil well manured with rotten dung. The 
want of water caused the bloom to fall of. This was 
the case with mine last season, as I wanted all I could 

are for marrows. All leguminous vegetables require 
abundant and constant supplies of water; in fact, in 
their growing season it is impossible to give them too 
much. Sow the second weck in May, in seed beds, and 
when the seed leaf is fully developed, transplant where 
they are te grow, taking especial care to plant them 
deep enough for the seed leaves to touch the ground. 
They come into bloom soorer when transplanted.— 
AMATEUR. 


(11417.)—White Polish.—Let ‘Stilton Cheese” 
take rectified spirits of wine 2 gallons, gum sandarach 
bld,, gum mastic llb., gum anime 4oz., pat them 
into a clean can or bottle to dissolve in a warm place. 
Mast frequently shake the vessel and contents. When 
the gums are dissolved, strain it through a lawn sieve, 
and it will be fit for use —OLDBamM HARRY. 


11418. —Absorbing Quality of Printing 
Paper.—I quote the following: from Notes and 
Queries“: — Finely powdered pounce, rubbed in 
lightly with the finger and then burnished with an 
ivory folder, will cure the most absorbent paser. Bat 
if, as is generally the case with German manufacture, 
the paper has a tinge, the burnishing whitens it. For 
such pa per (as for all, except that the resort requires a 
poultry yard) the white of a fresh egg applied lightly 
with a flat cawel’s-bair pencil, produces a sizing like 
foolscap. It takes but a few minutes to dry and is per- 
fectly, transparent.—8. H. A.”’—Haxay W. HENFREY. 


f11419.J)—Half-Horse Power Turbine.—See 
reply to query 11899.—TURAIL- KAN. 


n1421.. —Photography.—" Camera should be 
careful in developing, to see that the developer flows 
evenly over the whole surface of the pla e without 
being checked until it reaches the opposite extremity, 
when by gentle oscillation it will flow backwards and 
forwards until the picture is fully e when it 
should be gently washed, and then placed in the 
“hypo. bath” and left there for about three minutes, if 
left lenger it may dissolve off a portien of the film, 
and, of course, carry away part of the picture. The 
coating, sensitising, developing, and fixing, should all 
be done in the dark room, and as little artificial light 
used as possible.—C. S. W. 


I11421.J—Photography.— Camera seems to be 
wrong considerably. The plates should not be in the 
bath so long a; four or five cinutes; I have generally 
fonnd two minutes quite suficient. After developing 
with iron they should be well washed, which is appe- 
reatly omitted by Camera.“ Before fixing they 
should be intensified or “redeveloped; ” an almost 
endless variety of methods and formule for which are 
given in the works referred to. I have tried a great 
many, and prefer the pyrogallic and silver. The 
“ fixing” should be a weak solution of cyanide of 
potassiam, wasbed over the plate until the andecom- 
posed iodide is dissolved. This is much better than 
plunging into a bath of hypo. It is possible that in 
addition to the errors in working, a bad collodion is 
used. Try Mawson's. For " Camera's” comfort I 
will just observe that the art of photography is by no 
means easily learned. Difficulties and disappoint- 
ments crop up constantly, and it is often the case 
that the very same materials and solutions which pro- 
dace nothing but “failures ” in the hands of a novice, 
will yicld capital pictures when manipulated by a more 
advanced stndent. Let your motto be Nil Despe- 
random,” and push on till you sueceed.—J. A. 


[11421.] -Photography.—"' Camera u should not 
let his plate remain in the bypo. bath so long. As soon 
as the yellow costing ia removed it should be wasked 
thoroughly to free the film from the hypo. He must 
also wash well after the iron solution, before fixing. 
Perhaps there is something bad in the washing water 
whieb canses the diticalty—OocagionaL PHOTO, 


[11421.)—Photography.—To “ Cawena.”—One 
of two things. 1. Your bath is not stroag enough; 
2. You do not expose long enough, or your pictures 
wantintensifying with pyrogallic acid and silver after the 
iron develops. Procnre a thoroughly good negative on 
glass, and compare it with yours by transmitted light 
(by reflected light yours, of course, will have a yellow 
film of undissolved iodide of silver over it). After the 
iron development, wash well, and add two drops of 
your silver-bath to some pyrogallic acid, and gwill 
over plate till by transmitted light it is a shade darker 
than you require. Fix by swilling plate with solution 
cyanide potassiam, not hypo., and wash well. Wash 
Taha tal after each different chemical solation.— 


11422. ]—Night and Day Temperature, &o. 
—1. The only instance in which the sensible heat is 
greater by night than by day is, when a bright clear 
day is succeeded by a very cloudy night. In such a 
case the heat radiated from the surface of the earth 
would be reflected back to it by the clouds; the con- 
vective currents (which on a fine and starry night 
rapidly carry off the heat) would be loss rapid; and, 
lastly, in the day, by the conversion af water to vapour, 
500° Cent., or 932° Fahr. of heat are rendered latent, 
and by the liquefaction of iee or snow, 75° Cent., or 
167 Fahr., on the setting of the ann a reaction sets 


in, and a large proportion of this vapour is liquefied, 


which, with (in winter) the freezing of water greatly 


inoreases the temperature of the air by tho liberation 


of the heat rendered latent during the day. But the 


influence of this latter cause alone would be insufficient 
to make the temperature of night higher than that of 
day, 


were it not for the combined action of the two 


first mentioned. To sum up all, we may say that the 


cooling of the earth results from radiation, convection, 
and free heat becoming latent—hence, when these 
processes are in any way hindered or reversed, as on a 
cloudy night, when the clouds act in the same way as 
the roef of a building, it is plain that the heat by 
night would often be greater than it would be by day 
in any place not subject to the direct rays of the sun. 
9. Again, with respect to winds, similar causes come 
under consideration; convection is, perbaps, one of 
the principal of these; that is, air being incapable of 
receiving heat directly from the sun, is heated only by 
contact with the surface, considerably, if the surface 
be earth, and in a less degree if it be water, which 
accounts for the fact that the strongest winds flow 
from the ocean. This rarefied airascends, giving place 
to colder, and this process being repeated cause 
ascending, descending, and horizontal currents, the 
latter of which we call winds. Now, as this oan only 
effectually be carried on by day in those parts receiv- 
ing the 
that the 
withdrawal of thore rays. But there are evidently 
exceptions to this rule, for—(1) the sun must be shining 
somewhere, and consequently the air will flow in a 
current of varying force towards that part; (2) where 


direct rays of the sun, it is not improbable 
violence of a wind shonld be decreased by the 


are some invariable winds, anch as the trade winds, 


which are caused by the rotation of the earth on its 


axis, the thin film of air being left behind by the 
denser matter of our globe. Bat still there is saf- 
cient ground for the opinion, universal among sailors, 
respecting the influence of night on the atmospheric 
currenta.— B. JAMES. 


(11428. —Surgery. — Do nothing. There is no 
danger; the piece of needle will work its way ont. 
When the point has protraded sufficiently from the 
skin for it to be seized by the fingers, lay hold of it and 
pull it ont. It will be rusty and brittle, so no attempt 
should be reade to take hold of it with pliers or any 
other instrument, as the point might get broken off, 
and the rest might then remain in the finger for an 
indefinite period, perhaps for life. Do not let it be ont 
down upon, for the operation is by no means a simple 
one, and might not suceeed.—F. R. C. S. 


(11423.] —Surgery.—I speak from tbe authority of 
being a F.R.C.S., with fifteen years’ constant army 
and civil practice. No surgeon in his senses would 
operate. As well look for a needle in a bundle of hay, 
and the finger might be cut to mincemeat and the 
needle not found. My advice is. let it alone,“ care- 
fully shielding from accidental hurt, The needle in 
time will work itself ont, and if any point should be- 
come painful. poultice it continuously with hot 
poultices. If A small abscess should form, the needle 
will be discharged throngh this. Preserve as much 
motion in the joint as possible without creating pain 
or inflammation. Pins that foolish girls have swallowed 
have been extracted after long intervals from the thigh 
or calf—Heaven knows what road they took. I myself 
extracted a bullet from the right arm which had 
entered the left cheek. Above all things, let no one be 
handling or examining the finger; there is no danger 
save from meddlesome surgery.—M. A. B. 


(11426.]—Sorew Outting.—A 4in. centre lathe 
will require a leading screw of jin. or zin. dismeter, 
and the most convenient pitch would be feur threads 
per inch, with the angle of tbe thread 223°. The dis- 
ee will depend on the design of latho.—TUBAL- 

N. 

11426. —Sorew Cutting.— The diameter of your 
screw depends partly on the length of your bed. Iam 
having one cut now for a 4ft. bed, the largest size that 
l}in. ateel will contain, and 8 threads to an ineb. AV 
thread is much better than a square one for con- 
venience in getting the nut to clasp on comfartably, 
My old lathe with 3ft. din. bed has only a jin. screw, 
but that hasa support under the front end of the 
mandril head, as sbown in Fig. 1, No. 187, p. 20, and 
just omitted immediately over the word lathe in No. 297, 
Fig. 6, p. 256, of the same volame, I like this way of 


doingit best, as you can change ends with the screw, 
both ends being fitted to the socket, and auy other 
arrangement for this purpose seems to me to involve 
more work, thongh, to be sure, it is not often done at all. 
Without this support marked bearing.“ the screw would 
be too weak, as it is only zin. diameter atthebottom of 
the thread. So I should think Whitvorth's standard 
lin. in diameter, and 8 to au inch would suit yeu per- 
fectly and relieve you of all difficulty about making your 
nat, which should be made in one piece and cat in 
half after tapping, if of cast iron, or may be in two 
pieces soldered together if of gan metal. I don't 
think there is any better plan for the arrangement of 
the nut than the one I gave in No. 287, p. 20, and that 
plan seems to have auited the late Mr. Babbage, for I 
found two new ones ready to be attached to 
some machine amongst the ‘ useful wrought 
apd cast-iron work” at the sale of his tools on tho 
Ist Maroh last. There is no occasion, however, tomake 
the cam (Fig. 4) with curved slots, which is somewhat 
difficalt, in fact, straight ones properly placed would 
hold firmer, if that is thought anything of. Bat it is 
a mistake to suppose that a V thread has any more 
tendency than a square one to push the half nuts open, 
if they each embrace, as they should do, nearly half of 
the circumference of the screw. If they do not, then, 
of course, it has such a tendency, and straight slots 
would cure that as well, or better than curved ones. 
Tbe screw should be about halfway down the bed if 
outside in front, which makes Gin. to 6}in. distance of 
centres for a din. lathe. Leading screws have some, 
times square threads, and sometimes round tops and 
bottoms with upright sides. I made a piece of screw 
about Zin. long as a pattern for Mr. Wilkinson to cot 
my sew one by, flat at the top and bottom, but with 
sides sloping 10 degrees, and be declared the nat 
would not open and shut on such s screw, from the 
sides not sloping sufficiently. I bave not tried it, bat 
I can see it would be a near thing whether it would or 
not, 80 I have decided on a rounded V thread 3 pitch. 
In the drawing (p. 20) I have put double thread } 
pitch,” but that was done for the purpose of obtaiving 
very high pitches which are not commonly wanted, 
and with my new screw I shall gear from the back 
spindle where they are. as that travels three times as fast 
as the mandril. In Whitworth’s Sin. lathe the nut em- 
braces about a quarter of the outside circumference on 
each side, or barely one-half altogether, and much lesa 
towards the middle, which accounts for the nat beicg 
able to open at all on the rounded thread with upright 
sides. (See Vol. XIII., No. 314, p. 37, for drawing.) 
J. K. P. 


(11428.}—Violin.—In reply to ow. P. D.“ in re- 
ference to violins made by Thomas Smith, London. I 
may inform him they are of n> famed name or par- 
ticular value. Smith was a pupil of Wamsler, and 
wrought until about tho year 1800. The wioloncellos 
of this maker were held in the bichest estimation, 
some of them having fetched good prices—viz., £40 aod 
£45, but bis violins are rather mediocre in quality.— 
P. Davipson, Author of The Violin.“ 


[11499.]—Ferns.—If E. T. 8.“ will try carbolie 
acid in his fern-case I should think he would get rid of 
mildew, it being one of the best preventatives of fangns 
life, as is shown in Dr. Crace-Calvert's last paper read 
before the Royal Society. Put a few drops of carbolic 
acid into a small bottle, then cover the acid with 
water about half an inch deep, to prevent its too rapid 
volatilisation. Many years ago, before carbolic acid was 
known commercially, I had to abandon a fern- ca, 
because all the most delicate ferns were killed dy 
mildew; so that it E. T. 8.” tries this I shall isel 
much interested in knowing the result.—B. D. T. 


11431.]—Tinned Water Bottles.— Landon 
Rifle” cannot plate them by any means whatever. II 
he objects tə the oxide of iron (it won't hurt him) be 
had better purchase Britannia Metal or German silrar 
bottles. They are, of course, better if plated.—J. A. 


(11431.)—Tinned Water Bottles can be platai, 
put London Rifle“ will find it rather tedious, as 
most likely to fail. To make a respectable job, unl-# 
used to plating, he had better let a practical person 4) 
it, but iron rnst will do no harm to the liquor. If he bas 
not well washed the bottle with warm water, aol 
allowed itto dry before using it, the tin and salts need 
in soldering will give the liquor a bad flavour. The 
bottle should be rinsed, and dried in a warm place, 
with the month open and uppermost, before patting 1 
away after use.—ILLUSIONIST. 


11434. — Salmon Spawn as Bait.—“ Pantils.“ 
in answering this query, should have added that by s- 
tion 9 of the Salmon Act, 24 aud 25 Vic., 0. 100. No 
person shall use any tish noe for the purpose of ùir 
img,” or buy, sell, or have in his possession, 34 
salmon roe.” Penalty 40s. for each offence. Tt: 
only exception made is possession of salmon roe {x 
artificial propagation or scientific purposea.—JaNx! 
FRED. 


11434.) — Salmon Spawn as Bait. — Ti 
querist must be an intended poacher. Bat, for 43 
consolation, I beg to quote the giet of the Act of Pu 
liament, 25 and 26 Vic., c. 97, s. 11: ‘To use, or have 12 
possession, salmon roe, incurs £2 penalty, and fore: | 
ture of the roe.” I hope no gentleman will answer di 
inquiry; or you, Mr. Editor, tarn your colamns iut 
a nnrsery school for the vilest desoription of 7 
poaching.—Joz. ‘ 


(11434.)—Salmon Spawn as Bait.—That , — 
(surreptitionsly) is the roe, as it is termed, of the fes 
fish, small globules about ane-sixth of an e 
diameter. Perhaps King- Fisher is not aware c- 
its use is prohibited. Some time since. P if 
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“ Advice to young men abont to marry ” was, Don't.“ 
I would suggest similar advice to King-Fisher re- 
specting salmon spawn.—TUBAL-Kain 

11485. - Bobtmaking.— Crispin“ might as well 
ask a baker to make a loaf with dry flour as ask a 
bootmaker to work leather without soaking. Sole 
leather should be well soaked, and when half dry well 
hammered, it will wear well then. I have been thirty 
years at the trade but never attempted working dry 
Jeather.—CoRDWAINER. 


(11486.] —Harmonium.— K. T. L.“ ought to be 
musician aud mechanie enough to know that the 
channels of an harmonium reservoir (or pan, as he ealls 
it) should be graduated the whole way through the har- 
monium according to the width and length.of the 
vibratora, leaving plenty of sirway and depth for stop 
alide.—PracticaL HOBOLOGIST. 


(11487.]}—Sash Tool Handles are, I am inclined 
to think, made now jast as they were forty years ago, 
de., let, ont to the required length by a saw; 2nd, 
dressed by an are to the nearly required diameter; xd, 
turned in the ordinary way in a common lathe. No 
improved process has, I fancy, ever been attempted. 
“Simpleton” may bear in mind (should he be not 
Already onlightened to that extent) that to make a 
sash-tool handle properly it should be turned down or 
grooved, as it is technically termed, at the larger end 
to a depth corresponding with the thickness of the 
string to prevent the binding from slipping off. Few 
5 this way; but a painter knows which is 

s G. 


111444J— Old Wives’ Science.— There is no 
foundation in the statement that when the san shines 
on the fire it puts it ont. It is said that if the fire be 
nearly oat, you put a screen before it, or draw the 
blinds, or close the shutters, it will immediately begin 
to revive. Bat it is forgotten that a fire which, in a 
well-lighted room, looka dull, or out, will appear to be 
in tolerable condition when the same room is darkened.“ 
If “A. Liv ol” will refer to Philosophiea! Magazine, 
September, 1869, he will find an account of a series of 
experimentu undertaken ad hoe, by Mr. Tomlineon, 
which tend to prove that if the sun's rays exert any in- 
fiuenee at all it is rather in favour of the firo than 
against it.—8. BOTTONE. 

(* See Rodwell’s Dictionary of Science. 


(11451.)]—Welght for safety-Valve.—I send 
the folowing for E. Nayler's benefit. Let me frat 
point out the errors which are most commovly made 
in calcnlating safety-valves. The first is that of treat- 
ing the lever as one of the first order instead of the 
recond, and dividing the distance between the centre of 
the valve and the end of the lever by the distance be- 
tween falcrum and valve centre, instead of dividing the 
fall length of the lever by the same. The next is in 
calculating the weight ef the lever. Tho effective 
weight of the lever is found by multiplying the weight 
of the lever by the distance of the eontre of gravity of 
the lever from the fulerum, and dividing by the dis- 
tance between centre of valve and fulerum, which must 
be divided by the area of the valve in finding the 
pressure per square inch. Now, the ares of the valve 
in question is 1:767 square inches, and if the lever is 


parallel, its effective weight will be about 2 oz. x 8 


= $0oz., w 
Ne . together with the valve, will equal 
1:767 x 40-95 
186 
7 


to be placed at end of lever to blow off at 40lb. Now, 
we want the position of this weight for 80lb.— 


1°767 x 80—8°5 


from falerum. In the same manner, by substituting 
25 and 85 for 80, may be fonnd the positions for blow- 
ing off at 251b. and 85lb.—TANTALUS. 


(11454.]—-Commercoial.—E. and O. E. that "R” 
frequently sees on bills, &., stand for Errors and 
Omissions excepted."—Aw OLD CONTRIBUTOR. 


11455.) — Daisy Extractor. — Fasten a small 
block of wood on the back of an ordinary steel pronged 
dinner fork to act as fulcrum to the lever.—SzLwrn. 


(11457.]—-Motive Power for Amateurs.—No 
combination of weights would give the pendulum power 
nough to drive the saw. Complication only wastes 
power by friction, &., and if a falling weight won't do, 
u-thing added in the way of wheels or mechanism 
YN] improve your position. In your sketch the driving 
band of the saw comes above the saw table. You 
must avoid this in actual practice unless the table is 
very wide.— W. J. Howarp. — z 


(11457.]—Motive Power for Amateurs.—dAs 
“Zoo Andra” wonld like to know of any better ar- 
rangement, than his, he will perhaps forgive me for 
telling him that he is departing from the first principles 
of mechanics in using (unless the arrangement is otber- 
wise imposriblejany reciprocating motion to pro- 
dace @ rotary one, as the conversion of the one 

into the other motion implies additional friction. A 
simple fly-wheel crank handle and strap would be in- 
fuitely preferable. If to be driven by hand, and if with 

* weight, a Movement somewhat similar to an eight- 

day clock, with an adjustable fan to regulate the speed 

“instead of the pendalum, would be far preferable.—A, 

tiie 


t 


= 8:8971b. 


; 


(11460.)}—-The Beehive.— TO PurLo.—I probably 
know less about bees than even abont electricity, bat I 
can remember being told thirty-two years ago, by a man 
at Tottenbam who kept them, that bees do not go to 
flowers for honey, but only for the materials for waz, 
and that his bees, to feed, or at any rate to got honey, 
wert right away seross the Lea into Essex to the forest, 
and that honey is eollected from the leaves of the forest 
trees. He alao said that a bee on the wing is one of the 
fastest flyers in nature; also that he lost many in their 
attempt, when laden, to cross the Lea when a sudden 
shower occurred.—J. K. P 


(11464.)}—Spring Beds.—I would advise Asso- 
ciate ” to have nothing to do with epring beds or 
mattresses. The weight of the body depresses them 
most under the region of the heart and langs, and 
causes the feet to be unduly elevated, thereby causing 
stagnation of the blood abont the chest, and allowing 
the feet to become very cold. Though luxurious at 
first apprrentiy, they are generally enervating after a 
while.—W. J. Howakp. 


(11466.]—Vermin and Pigeons.—Carbolie acid 
is the best wash for pigeon-houses and for pigeons. 
One of Dumont's patent puffs (which can be bought 
at any oil-shop) will destroy any vermin without hurting 
the birds. Carbolic acid will also prevent mits and 
fleas breeding. —DYOLL. 


111469.) —Air and Warmth.—The amount of 
air per man in sleeping rooms varies greatly with the 
season of the year, and the number of persons in the 
room. One person will do well enough with 800 or 400 
cubic feet in all weathers, but the more ait the better ; 
but 800 feet would be a poor supply for two persons 
unless with very good ventilation. y bed-room con- 
tains 5,000 feet (20 by 15 by 10) which is a good size 
for self, wifo and babv. The temperature should 
range from 50° to 60° Fahr., but for young children 
not below 60°.—W. J. HOWARD. 


111470.) - Pocket Barrel Organ.—This is simply 
a musical-box without a spring, instead of which the 
barrel is turned round by a handle:—FIppLER. 


(13471.]—Bow.—First hickory, second lancewood. 
A., Liverpool. 


(11472.}—Plaster of Paris.—Your plaster of 
Paris has become valueless by exposure to the atmo- 
sphere.—A., Liverpool. 


(11478.J}—Weak Voice.—Milk will certainly do 
your voice no harm, bat raw eggs are said to strengthen 
the voice. In my opinion the best thing of all is to 
practice regalarly every day the ordinary scales, 
standing upright, with the head well thrown back, or 
join a singing-class, and sing as loud as you can.— 
WHITAKER. 


[11478.]—Weak Voice.—I am inclined te think 
that the best remedy is to practice singing with another 
instrument that bas good wind. This will prove the 
finest medicine if the lungs are not too far gone; for 
exercise by loud speaking or singing will strengthen 
the lungs if gradually resorted to. For this reason all 
young people should sing heartily, and thus banish 
asthma till they get to a good old age. The best 
nostram is a little cold water after your singing.— 
FIDDLER. 


(11478.]—Silver Bath.—It will depend on two 
things. 1. The amount of nitrate of silver in the 
bath. 2. The amount of iodide in the collodion. A 
bath which contains much less than 20grs. of silver to 
the ounce of water will not give satisfactory pictures; 
hence we may take this as the minimum to which it is 
desirable to work a bath. Therefore, supposing the 
collodion not to contain more than 4grs. of iodide to 
the ounce, the following will be approximations to the 
amount of collodion which may be sensitised in baths 
of the two usual strengths :—1. 80z. bath, containing 
86grs. of silver to the ounce; 320z. of collodion. 2. 
Soz. bath, containing SOgrs. of silver to the ounce: 
200z. of collodion, It is almostimpossible to state the 
namber of plates, as some operators leave so much 
more collodion on the glass than others.—S. BOTTONE. 


111480.] Model Steamboat.—You do not state 


— 


the size of your cylinder, but in any case I may tell 


you that you cannot have a cabin 8in. deep in a 
boat propelled by paddles so small as Sin. diameter. 
The machinery of model steamers is always far larger 
in proportion to their size than in regular ships. But 
if you determine totry (and after fifteen years’ pain- 
ful experience I would solemnly say “ don't”) make the 
boat of tin, it is the lightest material and gives most 
room inside, and as to shape, copy any row-boat you 
see.—W. J. HOWARD 


111487.) —Preventing Rust.—Give the iron a 
coating of linseed oil and whiting, mixed together in 
the form of a paste; it can soon be cleaned off again 
when you want to use the iron, and will keep the iron 
from rusting for years.—Gic-LampPs. 


111489.) — Weight of Oattle.—Take the girth of 
the animal just behind the fore legs in feet and tenths. 
Take also the length from the top of the shoulder to 
the tail head in the same way ; multiply the square of 
the girth by the length, and the product by a fraction, 
which varies according to the sort of animal; for the 
foreign beasts commonly imported multiply by 22. 
Fora prime fed North Devon or Scot use 28. For 
ahorthorns I find 25 as a multiple very near the 
mark. The result will be the weight of meat in stones 
£ 141b. each. For example: a bullock girting 6ft. Gin. 
nà measuring dft. 9in., will be 6˙51t. by 6-Sft. by 
75ft. by 25 = 50'175 imperial stones. The above 
tas the measurement of an Irish shorthorn heifer 
hien I sold as 85 score, and which realised iu the 


scales 85} seore, or 710lb. = 50 stone 101b. To 
measure accurately requires skill, not only in the 
actual measurement, but also in the making the 
animal stand fair. I refer your querist to Merton's 
„% Enoyclopedia of Agri » under the title 
“Ox.” Butchers do not like buying by mensure- 
ment; in fact, if they know their business 
they will always bay by hand. If they have nob 
confidence in their own judgment, they prefer 
buying by weight of dead meat in the scales. I would 
not recommend the owner of fat cattle to adopt this 
plan, as the batcher, if so inclined, has the oppe 

of diminishing the weight very materially. As I fatten 
a score or score and a half beasts yearly, I have pur- 
chased a weigh bridge and sell by hand, Tt eare 
previonsly to ascertain the live weight, and I then 
reoken 60 of the live weight as the quantity to be 
turned ont of the dead meat scales, in ease of mode- 
rately fat animals. This is within 2 per cent. of the 
real weight. The old mode of caloulating 14 to 8 was 
too much in favonr of the butcher.—Kzopa Bux. 


[11490.)—Dumpy Level.—‘ Shepherd’s” fnetru- 
ment has a very common complaint, which ptg 
is practically of small importance. The cause of it 
want of truth in the fitting of tube ef the rotating plate 
on the central stalk. Mine was that way fora length 
of time, and I found on examination that the flat bear- 
ing ef the end of tube on the plete had a slight in- 
equality. If you find which pair of adjusting screws 
the tube stands best over, and place that pair of screws 
so as to be in line with any one of the three legs, and 
then mark that leg so that you can always know it from 
the others at the moment you dismount the instrament 
from your shoulder when going to observe, and take 
care to let that leg, when on the ground, always point 
in the direction from which yon are travelling, you 
will always have the telescope in the most favourable 

osition for both back and fore sight, and the marked 
eg will always be in the best direction for setting the 
instrament roughly. If you live in or near London, 
and address me at Pitenirn's Library, King's ened 
road, N.W., I can arrange to show you how to uly 
it, and, perhaps, pat you up to a dodge or two in ad- 
justing, and possibly in field-book too.—J. K. P. 


[11492.}—Carbonic Ink Paper.— War, and iron 
out, betwoen folds of bibulous paper, the desired 
quantity of any unsized paper. Smoke carefully 
on both sides, over the smokey flame of an oil lamp or 
unsnuffed candle. I presume this is to be used for 
copying.—S. BoTTonE. 


111495. — Double Oscillating Steam Cylin- 
der.—It is evident that your engineis not in 8 
order — something jammed— piston, probably, pack 
too tight. Very dangerous to use a boiler. Look 
out for your eyes. Will eat into holes quickly — more 
80, if any other metal, as brass, be introduced. Go to 
a coppersmith and get a little boilér made with a fine 
running up the middle for the smoke.—A., Liverpool. 


(11505.]—A Wooden Pump.—This can easily be 
done by cutting sufficient off the pump spear, so that 
the new leather will not reach so far as where ft 
formerly worked, and it will then draw the water as 
well as before, fif the water, from surface of well to 
lift bucket, does not exceed (any) about 28ft. in height. 
—A., Liverpool. 


[11506.}—Refractive Index of Glass.—This 
can only be obtained by direct experiment. Generally 
speaking, the higher thespecific gravity the greater the 
refractive index. See Dictionary of Photography,“ 
by Button, 1867.—8. BOTTONE. 


~~ 


UNANSWERED QUERIES. 
— — 


The members and ties of queries whieh remain un. 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for tha benefit of their fellow contri- 
butors. 


——— 


Sinoe our last J. G.“ bas answered 10501; Cocoa 
Nut,“ 10556; „O. B. S,” 10888; “E. L. G.“ 10858; 
“Schoolboy,” 10857; “Tubal Kain,” 10918; Never 
Rust,“ 10963. 
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Polishing Serpentine and Malachite, 623 
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Coach Painter and Labourers’ Wages, 628 
Aurora Borenlis, p. 624 

Treacle Beer, 624 

Economy in Steam Power, 634 

Frosting Electro-Gilt Artieles. 624 
Microscopic Deposits on Bricks, 694 
Hydraulic Punching Machines, 624 
Setting Single Flue Cornish Boilers, 624 
Hydraulic Lift, 634 

Tanning Lenther, 624 

Cotton/Spinning, 624 

Incuba tor, 624 
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QUERIES. 


— maa 


11518] — Refining Animal Oil for Sewing 
Machines. — Could any of your scientific corre- 
spondents give the best and simplest way of refining 
animal oil for sewing machine purposes ?—J. W., Leam- 
ington. 

111614. Brunswick Black.—Can “Jack of All 
Trades," or any other subscriber, tell me how to make 
the above-named paint—the same is sold in 6d. bottles 
by all fronmongers, and hasa gloss on it when dry—as 
I want to make it cheaper as I use a great deal of it, and 
ite cost is enormous? Can it be made cheaper ?— 
F. T. 8. 8. D. 

11515.) — Wood-Planing Machine. — Can any 
brother reader inform me how to make a wood planing 
machine to be driven by steam ?—F, T. 8. S. D. 


(11516.]—Veneering.—Will some reader give mea 
little information on laying veneoring and tho process 
of filling up the grain of the wood, and afterwards the 
process of French polishing ?—JornER. 


11517.]}—Lathe Queries.—Dividing (or counting 
index for the division plate, pillar fluting chuck, an 
spherical chuck, with the latest improvements. I would 
be much obliged if any reader would explain the con- 
struction of any of the above, and, if possible, with a 
aketch of same. Also, the name of the book containing 
a description of the clliptical cutting frame, as, though 
an explanation of it has been asked for through the 
columns of the Exarisn MECHANIC (on one or two ocen- 
sions), Ihave never seen it so described that I could 
construct one.—H. E. 

111518.)—Respirator.—Will any one explain the 
best plan for making a reapirator to wear when gulleting 
saws with emery wheel ?—JeEnsry CRAUPAUD. 


(11519.1—Horse Power of Compound Marine 
Steam Engine.—Would any of your renders kindly 
inform me the best method or rulo of calculating the 
Borse power of compound marine steam-ongine ?—G. 

AMB. 


11520.) — Small Photographs—Would some of 
your readers be so kind as to tell me how I can take 
photographs for the mic oscope? and how to make a 
amall camera for taking them, if possible, out of spec- 
taclo or microscope glasses ?—SiMPLE EQUATIONS. 


(11531.]—Dirty Flannel.—Will any fellow render 
inform me the best method of washing and whitening 
small pieces of dirty fiannel, and the best washing 
machine to wash 281b., 561b., or 112lb. at once ?—R, A. G. 


(11622.}—Gold Fish.—Can any reader inform me 
how to jndga the healthiness of gold fish when buying 
them ?—S. K. Sc. T. 


01523.) — Rolla’s System of Teaching the 
Pianoforte.— What is it? Is it really any good ?— 
S. K. Sc. T. 


(11524.]—Pitch of Roof. What is considered as the 
pitch of a roof, and where measured ?—S. K. Sc. T. 


f11525.) — Fresh Water Aquarium. — What 
different kinds of fish and plants might bo kopt in a 
8 maT aquarium, to agree with each other ?— 
. K. Sc. T. 


111528. —-Harmonium Stop. — Would J. J. Hartley 
be kind enough to explain the Cremona Melodie” 
stop, if it is a 4ft. or 8ft. stop, and tuned in unison with 
flute or not ?—MELODIOUS. 


(11627.]—Barrister.—Will some of “ours” be kind 
enough to tell me what are the necessary qualifications 
for a barrister ?—Ax ASPIRANT. 


(11628.j;—Silicate of Soda.—I am anxious to know 
whether any of your renders havo tricd silicate of soda 
as a cement for object-giasaes, and whether they could 
state its optical characteristics, its density and disper- 
sive power, &c., as compared with flint and crown glass 
respectively. I should be glad to learn where I could 
get it pure, as I understand it is sold in a prepared form 
as s solid ?—J. H., Lancaster. 


(11529.] — Vermestes. — Could any correspondent 
of ours kindly tell me anything anent a “small 
ravenous beetle,” named Vermestes? It has been 
used for preparing skeletons of animals, for which 
purpose I want it. If any friend could describe it he 
would much oblige—Repivrvvs. 


(11580.)—Violin Construction.—Can some one of 
your correspondents inform me which is the easiest 
practical method of getting the tones of back and brenst 
of violin in course of construction, as described by 
Si ? His moaning I don’t fully comprehend.— REED 

AXER, 


111581.) — Water Wheel.—Will any brother reader 
kindly inform me what horse-power a water-wheel S0ft. 
in diamoter, with a stream of water 2ft. broad and Sin. 
deep running on to it would be equal to? Also, what 
would be the cost of a good centrifugal engine, equal to 
toe horse-pewer? The engine must burn wood fuel.— 

LOMBO. 


(11582.)—Steam Fire Engine. —I saw some time 
back an account of a steam fire engine, built for Canada 
by Shand and Mason, in which it was stated that the 
weight was 400lb. Is this the fact? as out here they 
weigh from 1 to 8 tons. Information on this head would 
be interesting to a great many.—ANGLO-AMERICAN, 


[11583.}—Area of Boat.—Is there any rule to deter- 
mine the amount of superficial area of a boat to carry a 
toni?—-ANGLo-AMERICAN. 


(11594.)—Cleaning Metal Buttons, Jackets, 
@c.—What are the best means to use to clean both 
silver and brass buttons on uniforin? What is the best 
mode of whitening the white cloth jackets? and what 
n best to use to clean German silver keys of flutes ?— 

IFER. 


(11535.] — Small Wheel-Cutting Machine — 
I, with many others, would feol grenily assisted if some 
one could furnish practical instructlou for making a 
small wheel-cutting machine, to attach to a lathe, for 
cutting clock and other small wheels. Simple working 
drawings or recipe, would answer query 10859, p. 572, 
and also oblige, with many others—A HoRroLogicaL 
MECHANIC. 


{11536.]—Character of Curve.—If a circular piece 
of any elastic material bo stre:cucd (as a dzumhead aod 


| 
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water or other liquid poured upon it, the elastic matorial 
will bulge, forming a curve. What is the character of 
the curve thus formed, or does it vary ?—SHYLOOK. 


[11637.]—Scott’s Patent Moulding Machine.— 
Can any one give any information respecting the prin- 
ciple of working Scott's patent moulding machine, 
which makes any description or size of teeth wheels ?— 
AXGLO-AMEBICAM, 


111538.) —-Dry Solder.—Wonuld any reader inform 
me how dry solder is made, and how used ?—Youxa 
MECHANIC. 


(11589..—Wooden Beehive.—I am much pleased 
with the description of wooden beehive by C. N. Abbott, 
in No. 850,and intend making one and commencing bee- 
keeping, but as Ido not understand the use and con- 
struction of the frames or bars for interior of hive, 
I shall be obliged if C. N. Abbott or some other bee- 
kcoper will explain the matter to me, and, if 1 
give sketch and arrangement of frames. — H. A. D. 


[11540.] —-Preserving Tub Butter.— How long will 
a tub of Irish butter keep good, and what sort of place 
is best to keep it in during summer and winter? Any 
information will oblige.— Par TRRR MAXER. 


(11541.)—Dissolving Bones.—Can any one inform 
me of the size of ordinary pits for dissolving bones, and 
nverage quantities they hold? Also, the usual process 
followed in the manufacture of dissolved bones ?—Prr. 


(11542.}—Small Intensity Coil.—I have made a 
small intensity coil about Shin. long and gin. diameter. 
It consists of abont 30 or 40 yards of No. 18 cotton 
covered wire for the primary, and abont 60z. cotton 
covered wire, No. 30, for secondary. It is thoroughly 
insulated with shellac varnish, and guttapercha tissue. 
Now, what I want to know is, is there a limit to the size 
of condenser? Will 50 pieces of tinfoil, din. gin. with 
varnished paper between, do for this coil? Would solid 
paraffin be as good as, or better than, shellac varnish, 
for the papers of condenser? I find shellac keeps 
sticky, as I made a condeuser that way, and as it did not 
act properly, I tried to take it apart, but found that the 
papers adhered sgo firmly to tho tinfoil that I had to 
tear it off in pieces, and that with difficulty. The papers 
had been varnished at least a week previous. What 
longth spark ought this coil to give ?—R. W. P., jun. 


(11543.]— Amateur Observations.— Would Mr. 
Proctor kindly say what observations may be usefully 
undertaken by amateurs having telescopes of consider- 
ablo apertures—say, Over six inches? No doubt, many 
like myself are able and willing to provide themselves 
with large and good instruments, but are deterred by the 
idea, that in tbeir hands these instruments would be 
only toys. The inspection of star after star to try if 
they can be seen as thoy are described, and if the object - 
glass with the particalar power used will divide them— 
or even the employment of a skilled observer uselessly 
to repeat Greenwich observations would probably soon 
cease to amtise.—P. 8. T. 


(11544.]—Feed Pump.—Will anv reader inform me 
how I can make a feed pump for steam-engine about 
half horse- power? The best way of making the valves 
is what I require.—RouNDFoor. 


(11545.] —Sulphur.—To Jack or ALL TRA PDES.—In 
replies to queries, Dec. 22, 1871, No. 10062, you say, 
“I have nover yet found it to separate when I have pre- 
pared it.” Will you kindly give me your mode of pre- 
paring it ?—S. C. SALTER. 


(11546.] — Electric Signal Bell.—I have made a bell 
as described by Mr. Wm. Tonkes, on p. 663, Vol. XIV., but 
have failed tu get it to work. Will any one point out the 
fault? Battery (one cell) charged thus :—Porous cell, 
carbon block, llin. x lin. square, packed with black 
oxide manganese and pounded coke (equal quantities), 
outside cell, chloride of ammonium 20z., water one quart, 
magnet coiled with 4 layers of No. 24 cotton-covered 
copper wire. The magnet fails to attract armature. 
I believe if I could get the magnet to attract I should 
succeed, but that’s the rub. Height of zinc cylinder, 
sin.; length of wire, 12 yards No. 24 copper. Ax ELxO- 
TRICAL BEGINNER. 


(11547.)—Bass’s Beer.— Will some of your ocorre- 
spondents give me the analysis of the water of which 
Bass's beer is made at Burton-on-Trent, and also state, 
5 they can, by whom the analysis was made? —R F. 

ENNER. 


[115484] —Bending Amber.—How is amber bent? 
—F. H. Lucas. 


(11549.)}—Water Floats.— Will some practical engi- 
neer be kind enough to inform me whether water-floats 
are of any use in a boiler worked at 35lb. pressure per 
square inch. I find mine to be a fruitful source of 
trouble, always blowing where the wire enters the boiler, 
or otherwise ao tight that it cannot work.—YouNnG FIBRE- 
MAN, 


111550] — Preserving Eggs.— As the season is 
coming round again, and Iam wishfal to form a col- 
lection, will some one give me some advice abont pre- 
serving eggs, and the differant kinds of varnish for 
coloured oggs ? also, whether it is necessary to destroy 
the white skin inside the shell, and the best means of 
doing so ?—Youna Nest HUSTER. 


(11551.]—Cement.—I abould much like to know how 
to make a cement that would fix meerschaum, having 
tried all those advertised in newspapers. Meerschaum 
is composed of silicn, magmesia, and water, and when 
manufactured into pipes cannot be subjected to heat, 
the cement must, thorefore, be liquid.—ZETrA, Reading. 


(11552. }+Meerschaum.—Can any of your scientifio 
readers inform me how to distinguish a meerschaum 
pipe from the imitation, as her Majesty's Commis- 
sioners came to the conclusion that there was no certain 
test, at the Great Exhibition of 1851? I should also like 
to know how to analyse this mineral.—Z ETA, Reading. 


[11553.) -Agriculture.—I am very desirous to make 
myself acquainted with the principles upon which the 
advanced skilled agriculture of the present day depends. 
Will any of your numerous readers give the names of 
the books I should read ?—AGRICOLA. 


(11554.]—Pedestrian Tour.—I shall be glad if some 
fellow reader will give me a few hints on a tour amongst 
the lakes of Cumberland, which myself and a friend con- 
template making this summer or autumn, starting from 
Sunderland (1) What isthe must suitable time? (2) 
Tha vest dress? (8) The smallest amount of luggage 
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necessary? (4) The best inns? And (5) last, bat not 
by any means least, the smallest sum for which we can 
enjoy ourselves fora fortnight ?—BACHELOR JUBILAST. 


(11555.|—_Soap Root.—What plant of North America 
is called soap-root? In the Scientific Presa of San 
Francisco, of February 24th, it is said that in Callfornis 
thero is a manufacture where sonp-root is curled as a 
substitute for horsehair.—BERNARDIN. 


[11556.]—Po-ca-de Wood.—What kind of wood is 
Po-ca-de wood? it comes from British Guiana.—P.C. D. 


1657. — of Botany.—I wish to know 
which is A of Lindley and Moore's * Trea- 
sury of Botany, and what is the price of that book 7— 
THANKFUL. 


(11558.|—Refuse Paint.—Is there any method of 
working up paint skins, scrapings of kogs, &c.? If ao, 
particulars of the plan would much oblige.—W. T. 3L D. 


[11559.])—Jupiter’s Satellites.—I should be glad i! 
some one would explain the diagrams on pp. 400 and 499 of 
the Nautical Almanac, termed “ Phases of the Eclipze3 
of Jupiter's Satellites for an Inverting Telescope.” 
I cannot quite understand the explanation given at the 
end of the book—in fact, Iam completely Iost.— W. H. 
SKELTON. 

1560.|\—Gold Polishing on Stone, &c.—Will 
“Mason,” “Jack of All Trades,” or some Other kind 
reader inform me through these columns, the best 
method of polishing gold, after it has been applied tu 
stone, marble, slate, &c. ?—T. PEMBLINGTON. 


11661.) —Electric Light.—There was on view at the 
Exhibition in London, in 1882, a machine consisting of 
a number of permanent horseshoe magnets mounted on 
a poripbery or wheel, whereby they were enabled, 
when connected with a motive power, to revolvo with 
great rapidity in front of their armatures, and througb 
the medium of connecting wires an electric light of con- 
siderable intensity was produced. Will some one please 
inform me how I can make a machine on the same 
principle, so as to obtain a light equal to 40 cell Grove? 
—ELECTRIC LIORHT. 


115621—The Zither.—Will any one versed in the 
intricacies of zither playing say whether it is an advan. 
tage to have more than the usual number of meloiz 
strings? A new arrangement, having six stringa io- 
stead of four, has beea recently patented, for which the 
makers claim easier and swifter fingering. Perhaps tha 
encyclopmdical “ Harmonious Blacksmith“ will favour 
us with his opinion on the matter. I would be glad to 
know, also, where in the long range of price given in the 
catalogues—from thirty shillings to nearly as meny 

ounds—usefalness and real value end, and ornament 
Basins: in other words, what a good honest instrumen: 
should cost? -W. W. > 

[11563.] —Bfoon.—Will any correspondent inform we 
whether the presence of the moon influences the orbit of 
the carth so as to affect its distance from the sun? II 
the monn could be annihilated, how would the eart: 
act ?—M. Panis. 

(11564. — Blackberry and Strawberry.—Thereis 
an enormous difference in the flavour of the first frus', 
caused by place of growth, also excellent foreign specie. 
Has any attempt been mnde to cultivate it? baie 
made a bed of the wild wood strawberry to experiment 
with, and I have a notion that our now enermoas and 
tonder varieties require a little wild blood to bring back 
the flavour, and to retard ripening. Information on the 
above thankfully received.—M. Parts. 


(11565.]—Carrot.--Has anybody observed the ‘‘aleep” 
of the flowers of the carrot just befere opening ?—\. 
Panis. 

page Pion, eraser Acre mi the movement of th: 
pollen under the microscope been noted ?—M. Panis. 


(11567.] —Rigging Model Yachts.— Will W. F. W.“ 
kindly inform me how he intends the mainsail and fore- 
sail to be fastened to the masts? If he intends brass 
rings to be used, how many, or how far apart, shoc! 
they be? I should liko, also, to know the neatest wiy 
to fasten the shrouds to the sides.— For. STOP. 


f11568.]—Turbine.— Will any correspondent give me 
instructions how to construct a turbine of suffices: 
power to drive a Gin. lathe ?—T. LEITH. 


111569.]— Telegraph Posta Will any one tell 5: 
why the Post- offlee posts should have an interval o 
three feet, just between wind and earth, neither paint! 
nor tarred, as it seems to me that this is precisely t>» 
part which is most liable to decay? At least the posu 
are so economically tarred and painted in my neigt- 
bourhood.—M. P. 


111570. Furniture Polish. M. 0." (in No. ' 
query 10535) recommends acetio sold, linseed oil. scl 
water as a reviver, but does not tell how to mix the Ėė 
and water, and what 5 or whether the o.. 
applied to the rubber the same as in polishing. Iti 
will kindly answer these queries he will oblige.— B16 


111571.]J— Virginia: Its Climate and Soil.— 
“our” MECHANIC circulates in the United States, Id 
to ask, through its pages, if any of my brother resis 
there can inform me if Professor Maury’s report on : 
climate and soil of Virginia made to the department » 
Washington has ever been published, like phys 
report of Virginia (which I have read).—E. R. E. A. 


(11572. Compressing Water.—I should feel . 
tremely obliged to any readers for their opinion upa 
the compression of water. I am of opinion that i: 5 
possible to compress it. I bave aided in the constr: 
tion of the largest hydraulic press ever made for the 3 
of the English Government at the Pembroke Dock ca 
I will give n rough description of the press to illust- ait 
my reason for thinking as I do, The press is comp 
of two larze blocks of iron, weighing 25 tons each, sefr 
rated by four massive columns at each corner of :4 
blocks, fitted with nuts of equal strength to resist !:t 
pressure of the ram, the ram being forty inches in iw 
meter. The cylinder is composed of seven large . 
rings, seven inches square, 8 on an inner cylin.d 
of steel one inch thick. The press ie connected t-t 
massive set of pumps by a copper pipe. Now. when t- 
ram is pumped up and comes in contact with the i- 
block, we shall consider the cylinder full of water. 
want to know what becomes of that water that is pami 
in after to gain the pressure of four thousand tons. 
cannot say how much is pumped in exactly, bat i! 
something over one g on It cannot well enter“ 
pores of the stool. Wiestwoop. 
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kindly | time, till I can do so with comparative . but I wish 


= —W d 
Huis! Ball Boat.—Will some reader d boat | to know, so as to make some arithmetical calculations.— 


ve me the dimensions for a small flat-bottome 
hold one? It must be fight, as I wish to carry it to VULCANITE. 
and from the canal, about a quarter of a mile.—J. K. D. {11587.]—Cleaning Scarlet Cloth—Oan any of 
(11574.]—Gas.—Will one of your numerous corre-| your correspondents give me a good recipe for reviving 
spondents inform me of the best way of regulating gas? | scarlet cloth 7—W. MILLARD. 
I have tried a mercury regulator, but have not succeeded | [11588]—Emery Cloth.—Will any one practically 
as my gas bill has increased every corresponding | acquainted with the business be kind enough to say how 
quarter for the last three years, and the consumption is cloth is prepared for making into emery cloth, so that 
abont the same.—H. J. W. the cement used may not sink through the cloth? And 


111575.) Well Sinking—Can any reader inform | what is the best coment for fixing the emery to the 
me whether a well less than Sft. ŝin. in diameter can be {| Cloth ?—Corunpum. 
sunk? I am told not, as there wonld be no room for] (11589.)—Dry Steam.—Can any of “ our” chemical 
workmen. I want to sink one 2ft, or so in diameter. | correspondents give an analysis of what is termed d 
Is there any means of boring ono or inserting a 2ft.| steam? When steam ia superheated by passing throng 
tube ?—ScHooLBoy. a coil of pipes placed over a furnace and allowed to 
11876] Water Wheel.—I have a flow of water on | issue into the atmosphere at a temperature sufficient to 
a level of about twenty gallons a minute, and wish to melt lead or kindle timber, it does not condense into a 
know if I fix a water wheel with a pump attached, will it | clond or mist, and seems to be no longer steam at all. 
senda jet of water for a 1 a aistenoe ot zw Is this a oase of allotropism or what ?—CaLonic. 
yards and about 15ft. above tho water, and w e of [11590.)—Carbolio Acid for Cages.—I want to 
wheel should I require ?—J. K. D. know if any of your correspondents can tell me if there 
e Lifta.— What is the nature of | is any risk of poisoning my birds by using the carbolic 


the construction of hydraulic lifts auch as those at the | acid wash fora large cage, about 5ft. by 23ft. in which 
Royal Albert Hall, the Langham, the Grosvenor, and I have 20 canaries, and they are infested with the little 


Charing Cross Hotels? So far aslcan see they are | red lice every spring. I wash the birds with precipitate 
lifted by a piston below them, the chain by which they | powder, but I want some way of cleaning the cage. It 
are suspended being only a check against accidents. is mahogany and ornamental, so that I do not wish to 
go, as they are capable of being raised some 200ft. abovo part with i. In what proportions should I use the car- 
the basement, the piston being of course of the same | bolic acid ?—A. WESTLAKE. 
length, it follows that there must be a piston cylinder sunk (11591.]—Lighthouses.—How is a situation obtained 
in a deep well under all. How isthe water supplied tothe | in any of the Trinity lighthouses that use the electric 
bottom of a cylinder of such great depth? The ascend- light? What are the necessary qualifications, and to 
ing room can be stopped at any moment by an attendant | whom is application made? Any information 
inside, who, by pulling the proper ropes, causes the | respecting foreign lighthouses and situations connected 
machine to be raised, stopped, or lowered, with the with them will oblige.— W. H. H. 
greatest facility. Any information on sgo interesting a [11592.]—Mfedica].—What salt of iron is most easily 
55 Gorn vee L return my thanke | Werbeä by the system ?—Wrriraw H. Hi. 
to your alle astronomical correspondents “ F. R. A. S. and __{11593.]—Limejuice and Glycerine. Will some 
PÀ 70 one tell me bow the above-named preparation for the 
tair” for the lucid manner in which they treated my | ;, air is made? I don't think there is any glycerine or 
query (11860, p. 49). I must still reiterate my former lime-juice in it.—DUFFER. 


statement in saying that the term “diff. for 1 hour” is 
an incorrect one. However, I seo in the later editions | [11594.) — Foreign Calculation of Engine 


ofthe Nautica? Almanac the term “ var. in 1 hour;” which | Power.—Will some one kindly inform me how the 
undoubtedly is the correct one. At the time of the power of steam engines is calculated in the principal 
summer solstice (1873, June 21), the sun’s declination is | foreign countries of Europe and in the United States ? 
greatest, but the question is, does this always occur at | What is taken as the unit of work, and what answers to 


noon ? if not, how is it possible to get the correct decli- our 83,000 foot pounds, which, when done in a minute, we 

nation for an intermediate time between the noons of | denominate a horse-power? No doubt one or other of 

June 20, 21, and 22, when the second differences are | the correspondents who have been recently ventilating 

1:08”, 029", and 1:08" respectively? It will no doubt be | their opinions in regard to the metric system will be 

stated (in reply) that the sign bas changed, bat what| able to answer my question as regards the countries 

indication have we to that effect? The change in the | where that system is in vogue.—V. B. 

“ equation of Hine " ae artes Dy a 5 Une at he 

hoad of the column, then why is such a change in the — 

“ diff. for 1 hour” not indicated in a similar manner? DOMESTIO BEOIPES. 

I am surprised that our valued correspondent 

F. R. A. S. should think me unique in my wish to omit — — 

the trashy explanation. I must agree with Altair“ in From the Food Journal. 

his statement that several things have been added to 

our Nautica? Almanac which are improvements; onthe| To Boil Rice as in India.—Into a saucepan of 

contrary there are others which are questionable. Of} 2 quarts of water, when boiling, throw a tablespoonfal 

what use are the 1,000 additional stars inserted in the | of salt; then throw in 1 pint of rice, after it has been 

Nautical Almanac when we find that the times of dis- well washed in cold water; let it boil 20 minutes. 

appearance and reappearance cre computed only for Throw it out on a cullender, and drain off the water. 

one latitude, viz.,Greenwich. If the times were given When this has been 'done at tha rica back into the 

for other latitudes, then the Nautical Almanac would ; drie å he fir d let it stand 

be of great service to travellersin far distant countries, | CAN OF saucepan, Cried Dy the Dre, an wv 8 

who at the present time require further information | Dear the fire for some minates, or until required to be 

than that of the limiting parallels. Believing that the ; dished up; thus the grains appear separate and not 

various 5 hat pave poe meaa. are pon mashed together. 

ferred a great boon upon those situa e ude; Rizart — 

of Greenwich, still, I should like to be informed why it very 5 cee of 8 

is that the meridian passage on page 4 is only given for To rizar is lained. in Ja ‘a Soottish Di d 

the upper limb of the moon.—HENRY Woops. 08 yF 2 ite i ving. 15 ay in the caa. i ita i 

fie weak a gane Aep h 15 pille ote 92 prek participle, rizart, as Sainte to the French ere 
7 3 s e 

he had made an analysis of it, and had predicted that it | from which the Scottish word is derived (or they have 

would make a “hard fron,” and that such was the | # common roof, from which, probably, the word raisin 

result when tried in the blast furnace. May I ask him | also comes). The haddocks to be prepared for the 

what led him to that decision? Was it the presenoo of | tabld in this way, must be perfectly fresh, almost 

copper, or arsenic, or both? If the arsenic is the cause, | newly taken, middle-sized, and are most suitable when 

could it not be volatilised? Is his use of the words | they are gatted, thoroughly washed, and allowed to lie 


8 hard iron” synonymous with “forge iron?“ FE. in salt for a night. They are then strung on a thick 


: wire throngh their eyes, and hung up for two 
(11580.]—Soda Ash in Boilers.—Will “ Busy Bee” | days in the open air on a wall, but not where they are 
kindly tell me what quantity of ash to put into an &-horse | much exposed to the direct rays of the sun; after 
boler, ead bow ee which they are skinned, the backbones are taken out, 
[11581.]— Wood Polishing.—I would be thankful if and they are broiled on a gridiron and rubhed with a 
plan of polishing light articles in che lathe euch as Hine butter. Thus prepared, they are extremely 
no 
Faver bandlog rings for window poles, &c., and how palatable, and excellent for breakfast or supper. 
the last article is gripped when undergoing that process. Orange Marmalade.—For 7ilb. sugar (lump), 
—CHISEL. 4lb. of oranges (Seville) are required. Boil the 
{11582.] — Spiral Turning.—I am certain some sub- | oranges until ee E for a pin’s head to 
scribers could instruct me as to the construction of a go throngh the skin, having first grated half the 
spiral lathe. A simple drawing would greatly assist.— | namber to proren the marmalade from being too 
Gover. bitter; for if the whole of them are used the jam 
Vacuum in Barometer Tube.—Will| will be as bitter as the waters of Marah. Cut the 
some one inform me how I can proc are a true vacuum | oranges in half when you have boiled them snufi- 


in the top of barometer tube (one with weights at the/ ciently; remove all the Pips ; scvop out all the pulp. 
back)? ewise how to filla new one; I have boiled 1 ; ? 
the mercury about ĉin. or Sin. in top of tube, but still Cut the skins into thin strips. Pat the sugar in 91 


in the lower part of the tube the mercury is divided —air preserving jar, dissolve it in a pint and . 

and auiek silver. Any other advice on „adjusting tube | Water, and boil it twenty minutes. Skim it well— 

and weights will oblige —Nuver Rust. miatea yon oo par 15 . . 5 
1564.] Cleaning — e pulp and peel un e syrup is as clear aa wa 

1 lr Cornopean.— Would some kind from the crystal spring.” Then pat in the pulp and the 


reader oblige by informing me how Iam to clean the : 2 
inside parts of the tubing of my cornopean, ss it is very cee of peel, and boil all together fora quarter of an 
our. 


dirty 7— WEE Pet. 

(11585.]—-Chemical.—Would Mr. Bottone kindly ia-| Haricots Verts en Salade.—Boil some French 
foe of tho te piv poe 7 wey of reporting beans ee when cold, drese them with oil, vinegar, 
c e of sodium into chlo nd sodium re- i 
spective? "Would be also tal fe watr tts ü den partist wis hand eedd agat acto ian and baat 
wo used, and what wo rge 2 ; j 
chlorine gas and the sodium separated) in the vessel root. Thedish must be well rabbed with an onion. 
used to separate them !- VoICAAIZI. 


[11596.]— Chloride of Nitrogea.—Would “Explo-| Varnich.—To Varnish Beech.—It iss poor- 
eive " confer another favour on me, by telling me what | Iooki ood ith Littl Dor hraa. iharaf 
pressure to the square inch chloride of nitrogen would ooking wood, with little curl or figure: therefore 
give? Would he please to put {tin figures? Also tell me stain with the following :—Barnt umber and soap lees, 
what proportions the chlorine gas bears to the hydro- and if knots, give an extra touch or brush; let it 
chlorate or nitrate of amaionia? I do not intend to put | stand to dry; the day following size it over twice; and 
any one’s life in joopardy by malung any yet for some | the next day varnish it; use the best varnish, 
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USEFUL AND SOIENTIFIO NOTES. 


— ed 
Improvement in Telegraphy.—We hear of 


an ingenious arrangement by which copies of messages 
sent by telegraph can be left at different stations along 
the line of transmission. This is the invention of 
Mr. Little, of New Jersey, United States. By means 
of a rheostat at each station, the current is divided; 
one portion passing onward by the wire, the other 
portion doing its work and passing to the earth. 
The telegraph employed belongs to the printing 
variety. 


Removal of the Standards.—In consequence of 


the wall of the Palace at Westminster, in which the 
imperial standards were immured, having been pulled 
down in order to form an entrance to the refreshment 
rooms, the standards have been deposited in the 
wall on the right-hand side of the second landing of 
the public staircase, leading from the lower waiting- 
hall up to the Commons’ Committee Room. One alte- 
ration has been made. 
originally immured, a brass plate was fixed upon the 
wall bearing the following inscription in old English 
letters :—* Within this wall are deposited standards of 
the British yard and the British pound weight, 1853.” 
The word measure has now been inserted after 
4 yard.“ 


When the standards were 


Detecting Sulphur in Gas. — Von Wartha de- 


scribes a neat method of illustrating the presence of 
sulphur in illuminating gas. He places, on a platinam 
wire, a bead of carbonate of soda on the edge of the 
flame of a Bunsen burner for a minute, and obtains 
then, by partially cutting off the air supply, a small 
cone of light in the flame. 
placed, and the sulphate and sulphite of soda previously 
formed is brought to the condition of sulphide of so- 
dium by the reducing action of the glowing carbon 
particles. 
dish, and a solution of the nitro prusside of sodium 
added, when the characteristic reaction of sulphur is 
readily 
than fifty times as sensitive as that with silver, which 
is ordinarily used. A minute suffices to obtain it. 


Into this the bead is 


The bead is then crushed in a porcelain 


obtained. The reaction is said to be more 
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ANSWERS TO CORRESPONDENTS. 
— — 
% AVU communications should be addressed to the 


EDITOR of the ENaiish MECHANIO, 81, Tavistock-street, 
Covent Garden, W.C. e ` 


The following are the initials, &c., of letters to hand 
Tuesday morning, April 9, and unacknowledged 


up to 
alesahare 2— 
Jas. R. Gordon. — Jas. Peters. — B. Edwards.—B. C. 


Brough.—Amicus.—V. M. T.—J. Sargent, jun. John 
Watson. — Henry Jackson. — Whitney Partners.—J. 8. 
Cooke. — Mrs. Petrie. — W. A. Gibbons. — W. Simmons.— 
Rev. Thos. Foster.—Q. E. D.—J. H. D.—Robt. Still.— 
Geo. R Hallam. — Anthony Stark. — W. J. Weaver.— 
Wm. Hughes.— G. M. - Ra ven. — Bob. J.—O. F. 3.—C. 
Benbow.—G. R. H.—W. O. Manning. — W. R. Hall.— 
Exoelsior—A Leeds Man. — Tlesiger.— George H.— 
Square. — R. Langdon.— Champagne Charlie.—J. W. 
Fennell.— Rara Avis.— Numismatist.— Legato. Den- 
tiste.— J. Newton Esmey.— Analyst. — F. Hume.— 
Moxley.—8. E. PeaL—Monte Cristo.—Electrometer.— 
J. O. T. -M. B.— T. Ritsat.—Fitzbertie.—X.—Anglo- 
Saxon. —J. B. Yorks.—J. Barwick — H. E. H.—Valve.— 
Country Jeweller.—Aden.—Howard.—Photo.—H. H. C. 
—King Coal. — J. E. H. - Ambition. Proven.— Zeta. 
Opaline.—A. D. W.— Joseph Unwin.—James Weldon.— 

. W.—Ioan Goch.—Equilibriam.—J. L. I. -H. H. 
Cosmopolitan.—E. L. G.—R. A. Prootor.—A New Sub- 
scriber. — E. J. D. — Flactem. — Whitaker.— W. J. 


Howard.—8 —Khoda Bux.—D. W. Edwards.— 
F. F. A—V. B.—Leander.—G. Avery.—A Young 
Plamber.— To. Gaucho.—A Country Plamber.—A 


Cripple.—Scraper.—A. N. Cooke.—Patman.—Norr.— 
W. Crisp.—Country Tinker.—Woodstock.—-F. W. W.— 
Z. Y. XW. J. H.—J. B. Sharpley.—A. B. M.—The- 
tamu.—A. J. Adams.—R. Lupwards.—Janius.—Philan- 
thro ist.—Leather.—Ralph wdon.—A. G. Miller.— 
W. H. Hey.—Bookworm.—W. D. Mead.—M. Paria.— 
W. H—A. W. B.—J. Franklin.—Ampersand.—F. H. 
Saunders.—Corax.—R. N. Knight.—Veritas.—Transit. 
—Mancheater. — F. R. C. 8. —A Beginner.—Samuel 
Smither— L. M. F.— J. K. P.—8. Bottone.—A Foreign 
Subscriber.—A. W. Festing (with copy of work) 

VIoILANS.— In speaking damagingly of another corre- 
spondent, you might have given your name and ad- 
dress, in the absence of which we think you have 
acted cowardly, and your letter is gone where it de- 
serves—into the waste-basket. 

Gro. P. HILI. -A notice next week. 

S. CRO:zIBRB.—See answer to S. Bottone. 

Focus.—The plan you suggest for “baffling pirates” 
would no doubt insure accuracy, but at the expense, 
we fear, of inconvenient delay. 

NoumismaTisT.—As it is doubtfal whether the coin is 
worth anything, and as the drawing would certainly 
cost 68. or 78. to engrave, and as, after all, it could bo 

of no benefit to any one , Wo must decline inserting 
the query. 


S. BMITHER.—Twenty-six shillings. 
ScHOOLBOY.—Yes. Lavatər's book. 
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Mac.—We do not receive or forward replies to advertise- | 


mente. Advertisements must be prepaid. 

Ax OLD Coxrarnuror.—You bad better in such matters 
speak for yourself, and not for“ F. R. A. S.“ or any one 
else. The ExclLisn Mscnavic is intended for all 
classes of inquirers. Its numerous correspondente, 
who are ever trying to instruct and correct each other, 
impart to it a peculiar aptitude and power. Like the 
elephant, it can root up an oak or pick up a pin. That 
which may appear trifling to you, is valued by others. 

BED or Store.—Your firat query is one for a dog fancier. 
Your second wonld take too much space to answer. 
Consult any good grammar. 

C. 8. F.—See back vols. 

W. R.—We would prefer to wait for your analysis, and 
asthe other has not yet reached us, will at any rate 
wait till it does. Should you not send yours, “ 8. 8.” 
may infer you are not equal to the taak. 

A SwimmaR. —No; rather beneficial, if you use ordinary 


care. 

A. B. C.— Use Judson's dyes. 

Henny Wuire.—Aek an architect. 

Dapriapa—Thanks. See our answer to “A Barrister” 
last week. 

J. M.— See advertisement, No. 862, Vol. XIV. March 1. 

GEOonOR LARGE.— If, as you say, you have taken in the 
EnoLise Mecuawmic for five years, you reflect no credit 
on its brotherhood of readers. During that period we 
have repeated at least fifty times that we do not 
answer queries by post. 

W. H. Dunst (Newark, N.J , U.S.A.)—Last remittance 
pays up to August 29, 1878. inclusive. 

Anr RUR ORTOR.—First and third queries can onl? appear 
as advertisements. For second query see back vols. 
Scxrrio.—It would be well for you to be more perfectly 
acquainted with the principles of the scienco you 
attack. Our pages may probably befere long give you 

the opportanity of doing eo. 

E. BAARTR.—All requests for private communication 
must be paid for as advertisements. 

Commonications which can only appear as advertise- 
ments to hand from J. C. P., Subscriber, Argyrius. 
Novice, Stranger, W. Edwards, Almost Distracted, A Z, 
X. Y. Z., P. M., Little Bird, Qui Quarit. 

W. MI LARD.—Conzult a medical man. 

T. PERU RLITOTON.—Send. 

DALETH.—If you had looked back a few numbers you 
would not have written so foolishly. See p. 885, Vol. 
XIV., and previous vols. 

H. B. B.—Given long ago. 

8. Borrong asks whether something cannot be done to 
prevent a single line of the ENGLISH MECHANIO being 
wasted by “cade,” like correspondents signing them- 
selves B. Tremayne, Cantab,“ and W. M. Hirpen. 
We fear not, as long as cowards and scoundrels exist; 
and they do and will exist in spite of police and the 
contempt of honest men. We occasionally hear, for 
instance, of some such a person throwing orange peel 
on the pavement on purpose to throw pedestrians 
down. Imagine the depravity of a mind that could 
extract fun from the broken limbs or broken heads of 
unoffending passers-by! Just of the same quality of 
heart and mind are those who endeavour to pervert and 
abuse the educational intentions and efforts of the 
EROILIaH Mecuanto, which, from multitudinous testi- 
mony, is a blessing to thousands. Two or three 
depraved creatures have recently been sending some- 
times indecent, and at other times adroitly worded, 
but, at the same time, foolish and deceiving com- 
murfications, to the Exoxisn Mecnanric, for a similar 
reason, we suppose, to that which induces the rascal 
to deliberately throw orange peel on the pavement. 
Happily, 4 vast majority of such communications 
have been tted as soon as read. Though re- 
jected, they have not been consigned to the waste- 
basket, and may be seen by any respectable corre- 
spondent who may feel interested in detecting the 
offenders. From information already received we are 
on the track of one, and we believe we have a clue to 
another—“ B. Tremayne, Cantab,“ who was exposed by 
“Sigma” last week. Since that exposure and our 
remurks on it (p. 81), we have received an insulting 
letter from 8. Tromayne, Cantab,“ and the same 
letter contains insulting allusions to “Sigma,” and 
4 A Barrieter.” We need scarcely zay that Sigma,” 
and “A Barrister,” are men animated by pure and 
distoterested motives; they, and particularly “Sigma,” 
gratattously and ungrudgipgly send us information, 
in the belief that they are benefiting large numbers 
of persons wherever the English tongue is spoken, On 
the otber hand, wo maintain tbat it is a mean and 
cowardly thing, to say the least of it, for a corre- 
5 skulking behind an assumed name, to 
throw insulting words at such men. But such work is 
in perfect keeping with the other communications 
received from “8. Tremayne, Cantab.“ We hope to 
havo more to say about this gentleman, and one or 
two who are in league with him, soon. 

R Our reply was intended to havea general application. 

W. H. SRRITOR.— Read quory 11465 again. You will see 
that the trains move in opposite directions. 

“L, C. E.” says:—“I was amitsed at F. R.A.8’s’ chaffing 
reply to my query on sundials, but the absurdity 
arose from the omieeion of the word ‘ mean. ” 

WILLIAM SHorT.—Consult indices of two or three last 
vols., for information on painting magic lantern slides. 

SAMUEL BMITHER.— Seo reply to S. Bottone. 

A. Levorn. — For farther information concerning 
Atkins’s fire-engine, address thegentleman mentioned 
at Sar of article. We do not know the number of the 
paton 
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THE INVENTOR. 


sat I. Pickard, Lends. for an fmvroved arrangement of machinesy 
or apparatus for transmitting motion to sowing machines, 

ass C. W. King, Bedford Leigh, Manchester, for an improved 
eroa of regulating the speed of merine engines and spparatus 

erefor. 


eas C. Owen, City-road, for the better protection of accidents tn 
railway tunnels. 

E. A. Cowper, Great Genrge-street, Westmineter, for im- 
provements in regenerative hot-blast stoves for beating afr, steam. 
and other gases. 

88 W. Darlow, North Woolwich, for impcovemente in portable 
magnots for curative and other purposes. 

849 J. Toward and E. T. Bousfield, Beg ford, for improvements 
in the conatruction of ploughs and other tilling implements. 

89 N. M. Let-hford and W. B. Nation, Three Colts-lane, 
Bethnal-green, for improvements in the treatment of 


891 T. Giles, Manchester, for improvement in safety vufvos. 


e723 W. Walton. Worcester xtreet, Pimlico, for a new or itsprvved 
lever spring look sash fastener. 

R03 W. H. Baxter, Brixton-hill, for improvements in nrachinery 
or apparatas for weighing or measuring corn and other sabstesces. 

804 J.F. Allen, Mott-Haven, New York, for improvements is 
steam generators. ; 

995 W. R. Lare, Sonthampton-bnildings, for an improved eart- 
ridve for fre arms. A communication. 

cs W. R. Lake, Sonthampton-buildinga, for improvements Ia 
„ fer mounting and working ordnance. A commanica- 

on. 

ar W. R. Lake, Southampton-duildings, for improvement: in 
5 for moanting and working ordnance. A communics- 

on. 

pos E.G. Brewer, Chancery-lane, for Improvements in the o. 
struction of studs or buttons. A commuaication. 

Eo W. Garton, Southampton, for improvements in browtuy. 

90 W. R. Lake, Southampton-bnildings, for improvements in 
fire extinguishing apparatus. A communication. 

901 A. M. Clark, Chancery-lane, for an Improved Joist for the 
lida or covers of gas retorts. A communication. 

902 A. M. Clark, Chancery-lane, for improved elevating ap- 
parati for fremen’'s, builders’, and other purposes. A oom 
cation. 

903 W. R. Lake. Southampton - bulidines, for an improved mode 
of and apparatus for supplying and asing ateam for driving street- 
railway carriages and other vehicles. A commanication. 

% G. Little, Oldham, Lancashire, and T. C. Eastwood, Brzd- 
ford, fer improvements In machinery for preparing and combing 
wool, cotton, and other fibrona materials. 

905 J. Howard and E. T. Bousfield, Bedford, for improvements 
in ateam boilers. 
gon W. Neill, Botd, Laneashire, for improvements in the valves 
of cylinders used in forcing air. 

907 Z. Shrimpton, Eedditeh, Worcestershire, for {mprove 
ments in the mannfacture of crochet and netting needles, Pen- 
holders, hair pina, and other similar articles. 

98 G.J. Gnelus, Dowlais, Glam*rganshire, for an improved 
lining for cupola furnaces, also applicable to the formation of the 
beds of reverbratory furpaces. 

90 W.R. Lake, Southampton-baildings, for improvements tr 
composition bearings for the Journals of axlos, shafts, or spméles. 
A communication. 

910 8. Moorhonee, Cheadle Bulkeley, Chester, and W. J. Kendall, 
Heaton N-aris, Tancashire, for improvements in the construction 
of umbrellas and parasols, and for other purposes. 

911 T. Smith, Leeds, for an improved fire escape. 
912 W. Trimmer, Hornasy Rise, for improvements in casks. 


913 J. C. Mewhnrn, Fleet-street, for an improved mode of and 
apparat us for making cigarettes. A communication. 

914 J.H. Johnson, Lincoln’s Inn-fields, for fmprovements fa 
ice-cream freevers. A communication. 

915 H. B. Fox. Oxton, Cheshire, and J. Wilde, Liverpool, for aa 
improved implement for extracting plantain and other noxious 
weeds and roots from lawns. 

916 0. Allix, Church-terrare, Isle of Dogs, and H. Gardner, 
Clifton-road, Middlesex, for improvements in stoppera, valved, OF 
apprrutus for closing the necks, mouths, or openings of bot des 
other vessels, and in appliances connected therowith. 

917 W. E. Newton, Chancery-lane, for improvements im ttk- 
graphic apparatus. A communication. 

918 J. Reilly, Barrack-etreet, Manchester, for improved arrange 
ments of apparatus for the prevention of accidents on ratiways. 

919 J. Lawson and B. Hainsworth, Halifax, for Improvement 
in siphon ventilators. , 

920 C. R. Mathews, High-street, Bloomsbury, for improvements 
in apparatus for safe, speedy, and easy mode in fixing, connecting, 
and disconnecting g s pendant, bracket, pillar, or groand connec- 
tions, especially adapted for outside reflecting lamps. 

931 G. H. emitb, Southampton-bulldingas, for an impreved moda 
of and appliances fer preventing the corrosion of iron pipes of 
todes, and keeping them free from incrustation. 

913 B. Richards, Penzance, for improvements fy walking: 
aticks. i 

923 J.E. Holmes, Buckingham-street, Strand, for improvements 
in apparatus for utilizing atmos heric pressure as a motive-power, 

art of which {mprovements relate to pistons for the same and 

or other purposes. 

994 J. Wolstenholme, Rateliffe-bridge, Lareashire, for improvs- 
ments in steam pumping engines. 

15 O. D. Morisseau, Paris, for improvements in dito fer 
gloves. 

m4 A. C. Henderson, Charing-cros4, for improvements fe the 
distill tion and filtration of fecal solid and liquid matters diret 
from vrivies for the manufacture of sulphate of ammonia, tegethe 
with the apbaratus thorefor; the sald process being equally ap- 
plicable to the distillation and filtration of liquids of all kinds. A 
communieation. 

927 J. 8. Joseph, Rhosllamrehrugog. Denbighshire, for groe. 
ments in the preparntion and treatment of oxides of iron for tbe 
manufacture of paint and other useful purposes. 

928 T. T. Prince, Kensington, and R. Blakemore, Lenden dar, 
street, City, for improvements in horse-shoes and in nails foe the 
same. 

929 C. 8. Johnson, Middlesbrough, for improvements in the 
manufacture ef iron and steel and in the apaaracus connected 
therewith. 

930 J. B. v. E. Dupont, Manchester, for improvements in 
musical wind instrumenta iin the music-holderg attached 
thereto. 

931 T. N. Crampton, Great George-street, Westminster, for tn. 
provementa in furnaces. 

932 W. I. Dimnutt, Mawbey-road, Old Kont-road, for improve 
ments in furnace fire burs. 

98 G. Weatinghousa, Jun,, Southampton-buildings, for lorprore- 
mentsin pneumatic apberatna for working brakes and communi: 
cating signals in rullway trains. 

034 W. P. Butchari, Dandee, for improvements ia enfonior, 
combing, and beating jute. flax, and other fibrous substances, aud 
in the machinory or apparatus employed therefor. 

935 E. Mellmm, Dachmont, N.B., for improvements in the part 
fication of paraffin oila and paraffin. 

9235 N. H. Hughes, Avrahire, for improvements in enltivatinz 
land and in the machinery or apparatae employed theretot. 


937 P. C. Evans, Brimecombe, Gloncester. for improversents is 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING APRIL 2, 1873. 


831 A. Pye-Smith and C. Ribhans, East Greenwich, for Improve. 
ments non-eondacting compositions for coating steam pipes and 
bottera, applicable also for preventing the passage of heat or cold 
to or from pipes, refrigerators, or other vessels. 


A C. A. McBvoy, Bear - lade. Sonthwark, for improvements in 
connecting electric cabies and condactors. : 


433 J. Molesworth, Leicester, for improvements in the mann · 
facture of clastic gusset webs. 


R34 P. J. Ekman, Stoskholm, Sweden, for improvements in the 
constraction of window sashos and frames. 


665 W. Prada, New Bridge-street, City, for improvements in 
preacrving rnimal suvetaoces and in agents for the purpose. A 
communication. ö 


s D. Nicoll. St. Paul's Churchyard, for improvements in com- 
pounds for and in the treatment of fabrics to render the same 
waterproof and uninflamma ble. 


a37 R. Monteith, Carstairs, Lanark, for an improved process for 
preserving animal and vegetable substances. A communication. 


aso A. M. Clark, Chancery-lane, for an improved componnd for 
cleaning, restoring, and preserving carpets, rugs, and similar. 4 
communication. : 


S R. Howson and J. J. Thomas, Mlddlesborough - on - Tees, for 
improvements in revolving puddling furnaces. 


81 F. R. Window, Baker-street, Portman-square, for an im- 
proved method of taking silhouette or outline pictures. 


841 J. Rawcliffe, jun., W. Bibby, and A. Fleming, Preston, for 
improvements in spinning mules. 


842 R. Smith. Plymouth, for improvements in sounding boards 
for ptanofortes and other stringed musical instruments. 


eis H. G. Bievier, Alderagute-street, for improvements in the 
manufacture of umbrellas and parasols and in the machinery to 
be employed therein. 


844 J. D. H.T, Decamps, Brest, Paris, foran improved snapen- 
sory fd 9 for ralsing and supporting the sick or wounded, 
and others. 


815 W. Whyte, jun., Glacgow, for improvements {n boilers to 
be used in treating or bleaching paper-making materials and tex- 
tile materiala and fabrics. 


816 F. Lebacq, Laurie-terrace, Southwark, for shoring horses by 
a system of finted iron to prevent the contraction of the foot. 


847 J. J. Bleckly, Warrington. for improvements in machinery 
or apparatus for rolling iron, steel, or other metal bars into wire 
rods, hoops, or small sections. 


RIA U. A. Lanteigne, Paris, for improved machinery for oma- 
menting, engraving, embossing, or scalpturing wood or other 
material. 


849 H.Y. D. Scott, Ealing, for improvements fn the treatment 
of sewage water. 


850 G. Little, Oldham, for improvements in machines for comb- 
ing cotton and other fibrous materials. 


851 J. A. Jaques, Tottenham, and J. T. r Grange- road. 
Bermoudsey. for improvementa applicable to machinery for grind- 


ings te drilling, or otnerwire working articles made of iron 
or steel. 


853 E. Malhere, Paris, for improved machinery for the manu- 
facture of lace. 


858 R. Bpence and E. J. Spence, Bridgwater, for improvements 
in machluery for the manufacture of bricks from plastic clay. 


854 W. E. Newton, Chancery-lane, for improvements in breech- 
loading ordnance. A communication. 


e35 W. R. Lake, Southampton-batldings, for improvements m 
machines for attaching covers to pamphiets. A communication. 


e56 W. R. Lake, Southampton-buildings, for improvements in 
machines for setting and securing lacing hooks in leather, cloth, or 
other materials. A commanication. 


s537 W. R. Lake, Southampton-bafldings, for improvements in 
ovens, chiefly designed for baking bread, biscuits, and other like 
articles. A communtaation. 


858 W. Carr, Bary, Lancashire, for improvements in spindles 
and shuttles. 


859 J. Hopkinson, son., and J. Hopkinson, jnn., Manchester, 
for im»rovements in the construction of street Lamps. 


260 A. Budenberg, Manchester, for improvements in pulley 
blocks. A communication. 


861 J. Rice, Oxford - street, for improvements in apparatus for 
propelling voesels, 


862 J. Jefferson, C. Jefferson, L. Jefferson, and M. Jefferson, 
aaa te for improvements in machinery for combing wool and 
er re. 


a63 W. Benson, Allerwash, Northumberland, for improvements 
in machinery or apparatus for cutting coal. 


964 W. R. Lake, Southampton-buildings, fer improvements in 
button-hole sewing machines. A communication. 


B85 J. Werner, Mannheim, Germany. for an improved composi- 
tion to be used as a substitute for brewers’ pitch” for lining vats, 
casks, and tubs, and for other like purposes. 


ges H. G. Oardozo, Bath-place, Upper Holloway, and A. W. 
Taylor, Seven Sisters’ Lodge, Hol’oway, for an improved method 
at and apparatus for factlitating the payment and preventing the 
fraudulent appropriation of the fares of passengers travelling in 
tramway cars, oronibnses, public vehicles, or other conveyances, 
also applicable to pablic bars, restaurants, or other places where n 
check on payments is desirable. 


867 W. A. Lyttle, The Grove, Hammersmith, for improvements 
m poles for telegraphic and other purposes. 

& J. Young, e fer improvements in ap- 
paratus employed in 
and potash. 


g E.T. Hughes, Chancery-lane, for improvements in mechen!- 
cal movements for converting motion. A communication. 


manufacture of the carbonates of anda 


870 A. C. Stevenson, Glasgow, for improvements in glass and 
other reverberatory furnaces. 


471 H. B. Barlow, Manchester, for improvements in looms for 
weaving. A communication. 


sa H. Adlam. Battertea- park, for an hnprovement in stays. 


878 J. Gillles, Glasgow, for improvements in machinery and ap- 
paratus for making moulds for casting certain articles in metal. 


71 J. 8. Brown, Bridgwater, Somereetehire. for improvements 
in raising or lifting liquids and apparatus therefor. 


87G A. V. Newton, Chancery-lane, for improved means for con- 
verting a reciprocating into a rotary motion. A communication. 


em J. Lewis, Birmingham. for improvements in joining or 
connecting the parts of the head, foot. and side rails of metallic 
bed-teada and cots, and metallic raillng for various purposes 
which improvements are also applicable to the connecting of 
metallic ornaments to articles of metallic furniture. 


871 F. Ransome, Qneen‘s-street place, City, for improvements 
in the manufacture of artificial stone. A communication. 

sin P.M. Parkens, Bleckhenth, for improvements in ordnan:o 
and carriages, and projectiles for the same. 

79 J. Mitroy, Edinourgh, and J. W. Butter. Willesden, Middle- 
sex. for improvements ju the construction o coflee-dams. 
9) H. Hollefrennd, Havelberg. Prussia, for improvements in 
the treatment or puroi maize, corn, millet, and other starch- 
pertaining vegetable matters to obtain saccharine and other pro- 
Unceta therefrom, and in the apparatns „played therein. 

KSL V. 8. Brolly, Bou tba“ u bul' ding, for improvements in 


combination locks and in mechanism connected therewith. A Apparatus for fe-Aing serfShlera, carding engines, willies, and arber 
communieation. opening machines employed in the treatment of fibroms mate: ats. 
un L. A. M. Helle, Paris, for an improvement in holding or aaa A. Munro, Rusaell-road, Kenajngton, for imorovemeuts ts 


the extraction of eil and ther hs iraearbons from bit uminone snb- 
stances, and for the profuetion of coke and charcoal, and {or th 
meant and apparatus employed therefor, 


teung and drawing off cider. A communication, 
ol . B. Muschamp, Kensington, fora new or improved liquid 
meter. 
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THE ALCOHOL QUESTION. 


HE Manifesto of the doctors issued a few 
months ago, together with the efforts of the 
teetotallers and the Permissive Bill men, to limit 
or stop the use of alcohol, will probably produce a 
whole volume-fall of opinions on the old vexed 
questions whether or no alcohol is food, whether 
its use ia attended with good or evil results, as well 
as on the pressing question as to what extent 
its sale is to be legalised and permitted. With 
what may be termed the sentimental aspect of the 
snbject we have but little concern in this article, 
our purpose being merely to lay before our 
readers what is known by scientific men of the 
physiological action of alcohol, and to point out 
to what extent its use may be beneficial or useful 
to mankind. Students of chemistry will not re- 
quire to be told that there are many kinds of 
alcohol, or that the one to which we bave applied 
the name is really ethyl alcohol, which forms the 
* spirit’ principle of the various decoctions, 
extracts, and mysterious componnds of the wine- 
shop and the public-house. Absolute alcohol, 
when perfectly pure, consists of carbon, hydrogen, 
and oxygen combined in the proportions which 
the chemist represents by C,H,O, and when 
absorbed into the human economy by any of the 
ordinary methods—viz., inhalation of its vapour, 
injection into the tissues immediately under the 
skin, or by means of that long-suffering organ the 
stomach, produces those effects with which 
dwellers in our cities and towns are only too 
familiar. Dr. Pereira divided these effects into 
three well-marked stages—excitement, intoxica- 
tion, and coma or true apoplexy, and we know 
that the changes produced are invariably uniform, 
by whatever channel the alcohol is administered. 
According to Dr. Richardson, who has written an 
able article on this subjectin the Popular Science 
Review, his researches have shown that the 
maximum effect is produced when the quantity of 
spirit is in the proportion of sixty grains to the 
pound weight of the animal’s body. 

Is alcohol food, however; and, if 80, is it whole- 
some food, fit for man and beast? A first glance 
at the chemical formala which is employed to 
denote this combination of certain elements would 
induce a reply in the affirmative ; for alcohol 
contains carbon, and that, we know, is heat- 

_giving, and in one or other of its forms is an 
article of diet at nearly every meal. But 
there is another point to be considered, by far the 
most important of the two, and that is can the 
human stomach split up the alcohol, separate it 
into its constituent elements, and while sending 
those which are useless to the various eliminatory 
channels, can it assi te and utilise what there 
may be of nutriment in the remainder? Or, on 
the other hand, is not alcohol eliminated, in some 
way or the other, as an unchanged chemical com- 

und? The weight of the evidence which we 
ve at present tarns the balancein favour of the 
datter view; but if we regard the question as in- 
capable of settlement with our present knowledge, 
we can, at any rate, study the effects of alcohol 

‘when administered to the human being, or to 
members of what is called the brute creation. If, 
then, we apply to alcohol the same rigorous 
method of investigation which we employ in esti- 
mating the force produced by coal in the furnace 
of a steam-boiler, we shall find that the “ energy” 
stimulated by spirits is delusive ; that it is as much 
wasted force as that thrown away by a careless 
stoker who, urging his fire beyond what is 
requisite, causes his valve to open and permit the 
escape of steam which has not done its quantum 
of work, If this were the only effect of the ad- 
ministration or drinking of alcohol little harm 
would be wrought; but here the analogy of the 
steam-boiler faila us; for while with the latter no 
damage is done save the possible straining of the 
boiler-plates, the force exerted by the alcohol is 
not merely wasted, but is in reality a powerful 
agent for injury, which cannot be many times 
applicd without making its injurious effects ap- 
Parent. 


When alcohol begins to exercise its powers on 
the animal body the first symptom which attracts 
attention is the increased action of tlie heart and 
the arteries; the heart beats quicker, th» arteries 
are filled more frequently, and the surface cir- 
culation is accelerated, the minute vessel: be- 
coming at the same time distended. These cffects 
are made apparent by the heightened colour of 
the cheeks, and when the use of alcohol is 
habitual they become permanent and exhibit 
themselves commonly in the rubiennd nose of 
the confirmed toper. This phase of alcoholisa- 
tion, which is the stage denominated “ excite- 
ment,” is recognised in the expression flushed 
with wine ;” but it would be a mistake to suppose, 
as is commonly done, that this acceleration of 
blood-flow and distension of the vessels is pe- 
culiar to the parts which exhibit these effects 
to the observer, for if it were possible to see the 
lungs, the brain and spinal cord, the stomach, the 
liver, and other organs, the same conditions would 
be found to prevail. This quickening of the pulse, 
these extra beats of the heart, are really so much 
wasted force, the amount of which has been 
ascertained by the observations of Dr. Parkes and 
Count Wollowicz. Their experiments were made 
upon a young and healthy man who for eight days 
drank nothivg but water; during this period the 
beats of the heart were counted at intervals, and 
the same course was pursued on six following days 
when gradually increasing doses of alcohol were 
administered. During the water period the 
average number of beats of the heart in twenty- 
four-hours was 106,000; but when the subject of 
observation was under the influence of alcohol the 
beats of the heart increased to 127,000, being 
21,000 extra beats in twenty-four hours. On the 
first day only one fluid ounce of alcohol was taken, 
causing 430 extra beats; but 40z. on the third day 
produced 12,960 extra beats; and 60z. on the fol- 
lowing day caused no fewer than 30,672 extra 
beats. As there was ephemeral fever on this day 
a deduction was made to bring its total between 
that of the previous and the following day, 
when eight fluid ountes were given and 
23,904 beats calculated. The mean daily 
excess of beats during the alcoholic period, 
subject to the correction above mentioned, was 
thus found to be 14,492. Now, taking the daily 
work of the heart as equal to 122 tons lifted one 
foot, we find that under the infiuence of alcohol it 
was made to do extra work nearly equal to 
lifting sixteen tons one foot. “Little wonder is 
it,“ says Dr. Richardson, that after the labour 
imposed upon it by Goz. of alcohol the heart 
should flag; still less wonder that the brain and 
muscles, which depend npon the heart for their 
blood supply, should be languid for many hours, 
and should require the rest of long sleep fur reno- 
vation.” How or why the alcohol produces this 
action of the heart is not clearly established ; but, 
according to Dr. Richardson, recent inquiries 
have tbrown a light upon the subject, and afforded 
an explanation of the phenomenon which appears 
to satisfy him of the erroneousness of the idea 
that alcohol acts directly upon the heart, stimu- 
lating it to increased action. On the contrary, it 
would seem that the acceleration of the heart's 
action is due to the removal of resistances which 
in the normal condition are always existing. We 
have now learned, he says, that there exist 
many chemical bodies which act directly by pro- 
ducing a paralysis of the organic nervous supply 
of the vessels forming the minute vasoular circuit. 
These vessels when paralysed offer inefficient re- 
sistance to the stroke of the heart, which thus 
liberated, quickens in action, dilating the minute 
and feebly-acting vessels, and giving evidence 
really not of increased but of wasted power. 

When the amount of alcohol imbibed is suffi- 
cient to produce the phenomena of the second 
stage, the well-known state of intoxication is ob- 
served. The nervous control of some of the 
muscles is lost, and they begin to lose their con- 
tractile power. The seats of thought and volition 
in the larger brain are upset ; the intellectual part 
of the man is shunted, and the animal nature has 
full play, till nervous power is utterly exhausted, 
the muscles refuse to act, and the whole system 
becomes insensible ina deep sleep. During the 
progress to this stage there is a gradual but 
steady decline of the bodily temperature, which, 
slightly raised in the first stago by the increased 
circulation on the surface, declines, for the simple 
reason that no heat bas been really added to the 
body. Itis this well marked and invariable fall 
in the temperature that helps to prove that alcohol 
cannot act as food; and that drops“ of spirits taken 
“to keep ont the cold ” neither supply vital heat 
nor assist in preventing its loss. But, instead, 


| after the temporary feeling of increase] warmth 


has passed away, there isa steady decline of heat 
to several degrees below the normal tomperature, 
and but a slow—a very slow—recovery towards 
the natural state when the alcohol is elimina ted. 

Dr. Richardson says that alcohol is in reality a 
narcotic agent, and he compares its cHects with 
those produced by chloroform—the result being 
that the action of the two is very similar, save 
that alcohol is less fatal than the well-known 
anesthetic. This is possibly attributable to the 
fact that undor alcohol the different systems act 
evenly though slowly to the last, and that however 
much the brain may be influenced the nervous 
centres which govern the respiratory movements 
and stimulate the action of the heart remain on 
duty till the end—the latter the longest; for if 
death occurs during alcoholisation its cause is 
purely mechanical, from condensation of fivid on 
the bronchial surfaces and stoppage of respiration. 
“The animal is literally drowned in his own 
secretion.” 

So far we have spoken only of the effects 
produced by the abuse of alcohol. There 
are times, however, when the use of alcohul is 
beneficial to the human economy as we find it 
among the. ordinary surroundings of civilised 
life. But these times are few and far between. 
When the action of the heart is oppressed by too 
great a resistance, when blood flows Janguidly, and 
the springs of life are weakend by disease or other 
causes, then alcohol is of use; but its use is 
limited by the rigid line we have pointed out. It 
may and does serve a temporary purpose; beyond 
this it is waste of force, waste of health, and 
waste of money. In short, we may say, as Dr. 
Richardson says, The evidence is all-perfect 
that alcohol gives no potential power to brain or 
muscle.” It is like a fire, hot and energetic 
while it lasts, but leaving desolation behind; it 
dees nothing at its own cost; it gives nothing 
for what it destroys; even the effects we see pro- 
duced are accomplished, so far as we know, 
without any expenditure on the part of the alcohol 
itself; it merely accelerates the consumption of 
useful matter and leaves behind it injuries more 
or lessirremediable. True, the human system is 
so ‘‘ wonderfully and fearfully made” that it 
adapts itselfin a measure to the influcnces of 
alcohol, and wesee its persistent users occa- 
sionally living to the allotted span of the homan 
race. But we know that alcohol does its fatal 
work surely if slowly; the functions of the organs 
are destroyed and their structure is altered, and 
if life still continues, it is in spite of its action. 
Such are some of the scientific aspects of the 
alcohol question, recorded without bias to one side 
or the other ; alcohol is not food, and it does 
more harm than good. With regard to the restrio- 
tions, if any, to be imposed upon its sale we have 
nothing to do with them here. 


THE STAR DEPTHS. 


R. RICHARD A. PROCTOR, Hon. Seo. 
1 R.A.S., delivered last Saturday, at three 
o’clock, at the Royal Institution, a lecture on the 
above subject. This leoture, the first of a course 
of five, was devoted to the consideration of the 
ancient constellations, and the traces of them 
now discernible among the star groups, with the 
object of showing that the figures of the objects 
associated with cértain star groups can really be 
recognised at the present time if the boundaries 
of the modern figures be extended, and that, thcre- 
fore, the stars may be assumed to shine fur the 
most pact with a steadfast lustre. Thus our sun, 
so faras probable inferences from the star depths 
are concerned, is likely to shine as he now does 
for thousands of years yet tocome. The second 
division of the lecture was devoted to the con- 
sideration of the scale on which the stellar uni- 
verse is formed. 

A series of mishaps with the illuminating ap- 
paratus somewhat interfered with the lecturer's 
efforts. It may be a consolation to amateur 
manipulators who have come to gricf when using 
the lantern, that in a single lecture at the Royal 
Institution the oxybydrogen light was twice 
suffered to go out altogether, and that scarcely 
one out of some score of illustrations was 
brought centrally on the screen or properly 
focussed. Such mishaps suffice to confuse the 
most practised lecturer, and it seemed to us that 
during the delays thus occasioned Mr. Proctor 
continued speaking rather to divert the attcntion 
of the audience from the unfortunate lantern than 
to advance his argument. Logically, a iecturer 
should remain silent rather than attempt to fill 
any gap in his discourse with extrancous matter; 
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but does the lecturer live who would remain ab- 
golutely silent for ten minutes before a Royal In- 
stitution audience? Truth compels us to notice, 
moreover, that owing to the delays we have re- 
ferred to, the second part of the lecture seemed 
incomplete. The reasoning was satisfactory as 
far as it went, though delivered with unusual but 
enferced rapidity of utterance. But the ex- 
perienced auditor could scarcely fail to notice 
that a minute or two before four o’clook the sub- 
ject was broken off in order that the lecture might 
terminate at the proper hour. 

We think that lecturers should be protected 
from such mischances, which cannot possibly be 
regarded as unavoidable. The more carefully a 
lecture has been prepared, and the more thoroughly 
the arguments bave been weighed, the more mis- 
chievous is the effect of interruptions involving, 
as in the present instance, a considerable delay. 


DANKS'S PUDDLING MACHINE. 


1 validity of the patent obtained in this 

country by Mr. Danks is contested, and the 
agreement entered into, but not ratified, between 
that gentleman and certain ironmasters, under 
which Mr. Danks was to have received £50,009, is 
not likely to be carried out as far as one of its pro- 
Visions is concerned. It appears that in 1858 a 
Mr. B. P. Walker patented a rotary puddling 
machine which differed “in no essential par- 
ticular ” from the one claimed as original by Mr. 
Danks. The failure of Mr. Walker’s machine, 
when tried by the Dowlais Iron Company, is at- 
tributed partly to the imperfect method of working 
it then adopted, but chiefly to an insufficient tem- 
perature. In these experiments a fan was used 
to urge the blast, instead of reliance being placed 
on the draught produced by the chimney. Mr. 
Danke, it seems, knew of this machine, as he re- 
ferred to its failure at the Duwlais Works, when at 
the meeting of the Iron and Steel Institute. We 
hope, however, whether the patent is good or 
not, that Mr. Danks will be able to secure 
some recompense for his ingenuity. 


METALLURGY OF IRON AND STEEL.* 
(Continued from p. 86.) | 
1 following tabular statement was given 


showing the composition of the gases of a 


furnace at Alfreton, England, as determined by 


Bunsen and Playfair :— 
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The old furnaces were very irregular shaped 
thiugs, the worst possible shape, becauve affurdivg 


An abstract report of a course of Inetures by Dr 
POT at the London Theatre of the Geological Museu. 
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opportunity for lodgment of the materials in 
descending. We may consider the matter in the 
interior of the furnace as consisting of two 
columns: one of solid materials perpetually going 
down, being replenished at the top, and going out 
at the bottom in the form of pig iron or slag; 
and an upward column of gaseous matter. It is 
evident that the furnace ought to be constructed 
to allow the gradual descent of the material, so 
as to prevent stoppage, and especially lodgment. 
It was, however, years and years before man 
learnt the lesson of experience. Not many years 
ago, Mr. Gibbons examined into tho state of far- 
nuces, and he found that a furnace never worked 
well until a certain period had elapsed, and that 
during this time the furnace underwent certain 
changes of form ip the interior by the action of 
the fire and heat, and when that operation was 
effected the furnace was in good working order. 
He found that it is necessary that the furnace 
shonld have a regular curvature, otherwise a cer- 
tain time is required to fill up the inequalities. 
It may be inquired why the lower part of the 
furnace is constricted. When the air is blown in 
at the lower part of the furnace vigorous combus- 
tion takes place, and that matter is converted 
rapidly into gas, The temperature here, more- 
over, is very high—-snflicient, and more than suffi- 
cient, to fuse pig iron—and therefore a great con- 
traction of volume occurs, because the carbon is 
continually disappearing, and the materials re- 
maining occupy a much less space. Accordingly, 
the lower part of the furnace must be constructed 
proportionally to the relative bulk of the material 
in its descent. There is another reason why there 
should be this contraction. We havea great mass 
of ore, limestone, and fuel in the furnace which 
will, of course, exert great pressure. If we had 
the furnace cylindrical down tothe bottom, we 
should get all the pressure of that column of 
superincumbent material bearing like a dead 
weight on the fused metal, which would, therefore, 
be pressed upwards, and there would be no room 
for the gaseous column, but by means of the con- 
traction, the sides of the furnace take off a great 
deal of that dead weight, and prevent this con- 
tingency. 
the top, for the 
the materials, and in order to prevent too 
great loss of heat by radiation. 


Hot Blast. 
This effect was invented by a gas engineer of 
Glasgow—Mr. Lindsay,—which fact drew forth 
from the lecturer some remarks about the benefits 


| which had accrued to metallurgy since the manu- 


facturers themselves set to work to become ac- 
quainted with the process both in theory and 
practice. The utility of the hot blast may be 
seen from the fact that in some furnaces where 
to obtain a ton of pig iron required 84 tons of 
coal, on the application of a blast heated to a 
temperature less than that of melted lead, the 
samo amount of iron was obtained with 3 tons 
of coal. As to the theory of the hot blast, there 
is at present great uncertainty and little agree- 
ment. Some ironmasters are disposed to think 
that, if the farnace was made high enough, go as 
to intercept as much of the heat as possible from 
the gases rising upwards, then you would have as 
much effect as can be obtained by hot blast. The 
greater quantity of heat kept in the furnace, the 
better it should be for the working of it. In the 
case of a low furnace the gas which has been 
very highly heated below soon escapes into the 
air asa waste useless article, carrying off with it 
an enormous quantity of heat. The first idea, 
therefore, is to make the furnace higher and higher, 
and, this being filled with cool solid materiala, thus 
absorbs from that ascending current of gas heat, 
and becomes warm, and thus is a useful oontribu- 
tion to the economical working of the farnace. 

One mode of heating the blast, commonly 
adopted in South Staffordshire, was then de- 
scribed. The blastis heated by stoves, and may 
be considered as not fewer than four stoves built 
together. The heating apparntns consists of two 
mains of cast iron placed parallel to cach other 
at each side of a fireplace. In these mains are 
tixed a vertical series of pipes of a siphon form, 
set by socket or other joints in the main; these 
pipes are usually oval in section, this form ex- 
posing a greater heating surface than circular. 
The whole of the pipes and apparatus is inclosed 
in brickwork, a firo is made between the pipes, 
and air is blown into one of the mains and made 
to traverse tho whole series of pipes by pluzs 
being pluced in the maius on each side alternately. 
The air is thng heated ton temperature usually 
ubeut oqual to that of melted lead. 


They are usually also contracted at | 
convenience of supplying 


Slags, 

These are more or less earthy, like glass, and 
often crystalline. The lecturer exhibited one fine 
piece which he had obtained from South Stafford- 
shire, whch in one part showed quite a crystalline 
structure, while in another it wae entirely earthy 
and stone-like; yet the composition of both was 
substantially the same. The reason of this was 
explained to be that the part of the melted mass 
which is most rapidly cooled retains its glass-like 
structure; the interior, which is cooled more 
slowly, becomes highly crystalline, exactly as 
obtains in glass working. If you take a piece of 
common green bottle-glass and heat it for a long 
time at a temperature far below its melting-point, 
it ceases to be transparent, becames much harder, 
opaque, and highly crystalline. The same thing 
takes place in a piece of barley-sugar; and so 
also iu the slags from a furnace. The more 
rapidly it is cooled the more certain is the part to 
be glass-like. It often assumes various colours, 
black, brown, blue, green, &c, Its constituents 
are the ash of the fuel, the lime, &c., and on 
analysis they are found frequently to contain 
silica, alumina, lime, maguesia, oxide of iron, 
oxide of manganese, and in some cases potash. 
One specimen was shown, which the lecturer said 
contaiued one per cent. of potash, or one pound's 
worth in a ton of the slag, but no process had yet 
been discovered by which to extract the sub- 
stance economically. Attempts have been made 
to fashion the slag into varions ornamental 
objecta. 

Waste Heat. 

Formerly a great deal of heat was wasted by 
the furnaces being left open at the top during 
their working. Because we have large deposits 
of coal we ougat not to be profligate in the use of 
that material. Although » delicate subject to 
touch on, the British fireplace really utilises only 
about one-eighth of the heat of the coal con- 
sumed. The lecturer said he would undertake to 
warm any house effectually and far more 
pleasantly with about one-tenth of the coal now 
consumed, He did nat believe there was any 
foundation for believing that a substitute for coal 
would be found. It is a question whether we are 
wise in exporting so much, or any, of this wonder- 
ful subterranean treasure we possess. 

There are several ways of economising heat in 
the blast furnace; one means is as followa:—A 
large quantity of heat is carried up by the 
ascending column of gas, and if this be allowed 
to escape at once into the air, the whole of this 
heat is wastefully dissipated. Now, however, 
this hot gas is extensively used for heating the 
blast, for which purpose it is conveyed into the 
stoves and there burnt with the due admissian of 
atmospheric air. Or it may be mixed with a due 
proportion of atinospheric air, and conveyed away 
and burnt uuder the boilers of engines. Another 
method is to place in the top of the furnace a 
cast-iron psn of conical form, with the apex of 
the cone upwards, suspended by a chain to the 
end of a lever, so that although, in its usual posi- 
tion, it entirely stops up the orifice at the top of 
the furnace, it can be let down a short distance 
to admit of the introduction of materials for the 
operations, Under this cone a hole is made in 
the side of the furnace, and a pipe fitted into it 


to convey away the gasea from the furnace to be 


utilised. 

The first time these methods were applied in 
this country was at Swansea, in 1848, bat they 
had been previously and successfully employed in 
Germany, and the Germans were thought to be 
the inventors of the process. Bat on looking a 
little farther back I came upon a French article 
published so long ago as 1814, giving an account 
of the application of the gases from the top of 
the blast furnace in 1811. Leteme onoe more 
remind you that it is not so much (possibly not at 
all) the sensible heat of the gases which is em- 
ployed, but the heat evolved during their com- 
bustion. 


Wrought Iron and Cast Tron. 

These terms are commonly used to denote two 
different kinds of commercial iroa. The former 
is often called ‘‘ malleable iron,” the name imply- 
ing that it is malleable or hammerable; it is the 
nearest approach to the pure metal, which is 
extremely difficult to obtain. It can be rolled 
out into thin sheets, or drawn out into very fins 
wire—in other words, itis very ductile. It is 
furgeable and weldable. 

If yon try and hammer pig iron it will break 
directly; it is more or less brittle ; it melts easily, 
wrought iron requiring a very high degree of tem- 
perature to melt it. It is not weldable. Wha’ 
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THE GERMAN NORTH POLE 
EXPEDITION. 


HE (Ferman Correspondent states that in a 
sitting of the Geographical and Statistical 
Society of Frankfort, held on the 27th ult., 
Lieutenant Weyprecht spoke at some length of 
his approaching North Pole Expedition. He 
bases his calcnlations chiefly on the great 
Siberian currents, whieh, on account of their high 
temperature, greatly contribute te free the nor- 
thern coasts of Siberia frem ice. This effect is 
most strongly observable in September. The ex- 
pedition is to sail in its own ship, which will be 
provisioned for three years. Itis to leave Bremer- 
haven in June, teneh at Tromsoe to coal, then 
leaving Nova Zembla on the south, it will seek its 
first wintering quarters as faras possible to the 
east of Tcheljuskin, the most northern cape of 
Asia. From this point long sledge jeurneys will 
be undertaken. New Siberia has been chosen for 
the esad year's win place. In the third 
year the expedition will endeavour to rotaen by 
way ef Bebring’s Straits. Should this prove 
impossible, nothing will be left but to abandon the 
ship, and to endeavour with the boats to make 
the month of some Siberian river, and reach the 
neares Cossack posts. One of the weakest points 
of the expedition is the fact thatthe store of coal, 
after ealculating what will be required to heat 
the cabins and for cooking purposes, will only en- 
able the ship to steam at fall epeed for forty 
days daring the whole period of the expedition. 
In otier respects the vessel in fitted up in a 
manner admirably adapted to the wants of the ex- 
pedition, and the provisions have been very care- 
fully selected. In order to avoid sourvy, all salt 
meat has been excluded, and preserved vegetables 
have been plentifally provided. Meiding's regu- 
lation stoves, which Koldewey's expedition proved 
to be the most satisfactory, will be. employed for 
heating purposes. 
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LESSONS ON CHEMISTRY.” 
By Serio R. Borroxxk. 
(Late of the Istituto Bellino, Novara, Italy.) 
(Continucd from p. 85.) 


SECTION 7.—Soc.rpyur.—Symbol: S*. Atomic 
weight : 32. Molecular weight: 64. 


145 —PROPERTIES.—In its ordinary con- 

a dition, sulphur (also called brimstone) 
is a pale lemon-yellow coloured solid, possessing 
little or no taste, tolerably hard, but very brittle. 
Its specific gravity varies from 2-05 to 2:08. On 
breaking n rod of sulphur, the fresh surfaces are 
found to be strongly electrical. If melted: sulphur 
be poured into a wine-glass, anda handle of wood 
be held in it until the sulphur is solidified, on re- 
moving the cone of solid sulphur from the glass 
it is found to be charged with electricity. By 
friction also sulphur becomes electrited, as it is a 
very bad conductor of electricity ; during friction a 
peculiar odouris generated. Sulphur melts at about 
232° Fahr., and from that temperature up to 280° 
appears as a light amber-coloured fluid. On in- 
creasing the heat, it darkens in colour, gradually 
loses fluidity, until on reaching a temperature of 
450° Fahr. it becomes so visoid that the contain- 
ing vessel may be momentarily inverted with- 
out spilling the contents. At about 500° it again 
becomes fluid, and at 824°? Fahr. sulphur boils, 
yielding a red vapour, which condenses on cold 
surfaces in the form of a fine yellow powder, 
known in commerco as flowers of sulphur. 
Sulphur is insoluble in water, but is slightly 
soluble in alcohol and ether, and freely so in oila, 
hot turpentiae (which dissolves about ten per 
cent.), and in carbon bisulphide. The affinities of 
sulphur are very powerful, and its vapour snp- 
ports the combustion of many metals. The 
compounds formed by tho union of sulphur with 
the other elements sre very similar to, and gener- 
ally isomorphous with, the corresponding oxygen 
compounds. Like oxygen, it can assume the 
allotropic state; several well defined forms beiag 


is. the eause of this difference? Malleable iron 
gives no evidence of the presence of carbon, or 
only a very small quantity, under one-tenth per 
cent. ; pig iron has three or four per cent. of car- 
bon. In fact, pig iron is iron essentially combined 
witb carbon. 

There are two kinds of pig iron, grey and white ; 
both agree in containing carbon. If oxide of iron 
be heated with charcoal, until you reduce the 
oxide, and get the metal to take up es much car- 
bon as possible, the result will be grey cast iron. 
Now, if this be acted on with spirits of salts dis- 
solving all the iron, there remains a black residue 
of “ black lead or graphite, and this in the grey 
cast iron is separate, but diffused through the 
mass in fine scales, so that grey “ pig ” is nothin 
more than wrought iron containing black lead 
diffased through it.. 


— reer er ta ae reste eee EE 


TRON BARGES. 


question of building iren barges for canal 
transit is beginning to attract considerable at- 
tention at Buffalo and other eities immediately in- 
terested in canal business. The experiment of iron 
boats was tried many years ago, and only failed 
because of the then greater cost of iron over wood, 
and the want of facilities which now exist for re. 
pairing the iron bulls. These objections no longer 
exist, and we understand the relative advantages of 
wood and iron are to be again tested by the construc- 
tion of iron barges to run in competition with boats 
already engaged in the canal service. The adyan- 
15 claimed for iron boats are that they are 
lig 


ter, and, owing to the thinness of their sides, 
ve a greater stowage capacity for freights than 
the most capacions wooden boats that can pass the 
lecks. Should these claims be substantiated by 
actual trial—and we have no doubt, says Van Nos- 
trand's Magazine, they will—it is not improbable that 
iron will supersede wood upon canals, as it is now 
doing in river, coastwise, and ocean navigation. 


are 


SPONTANEOUS COMBUSTION. 


G March last, a well-known Detroit druggist, as- 
sisted by two seriously inclined and science- 
loving gentlemen, resolved to make a number of ex- 
periments to test the worth of the talk about spon- 
taneous com bastion, ond their experiments are well 
worth the altention of every reader. 

They first took a piece of cotten cloth, which had 
once formed part of a sheet, and which had been 
used until quite threadbare, and smeared it with 
boiled linseed oil. An old chest was placed in the 
loft of a store room back of the drug store, a piece 
of zinc over it, another piece under it, and then the 
chest filled with puper and rags, and this particular 
piece of cloth placed in the centre. Although the 
room was not a light one, and the weather cold, in 
eight days there was such a smell of fire abont the 
trunk, and the chances were so good for a conflagra- 
tion within it, that the contents were emptied. 

An examination showed that the fibre of the oil- 
cloth had untwisted and shrivelled up, and that the 
rag looked as if it had been held too near a hot 
blaze. In April, when the rays of the sun were 
stronger, a pair of paiuter's overalls, literally 
covered with paint and oil, were rolled up, a hand- 
fal of pine shavings placed inside, and these were 
crowded in next to the roof bonrds of the loft. The 
experiment was not a week old when, during one 
warm afternoon, a smell of smoke alarmed a work- 
man in the next reom, and he found the overalls 
burning, and so tinderlike was the cloth that it had 
to be crowded into a pail of weter to prevent total 
destruction. 

During the hot weather of August, a handful of 
old cotton rags, in which two matches were placed, 
but which were not smeared with oil or other 
matter, were shat upin a tin box, and hung up in 
the loft, a rear window allowing tho afternoon sun 
to shine directly on the box for several hours. 
Toward the close of the fourth day the druggist 
took down the box to see how the experiment was 
progressing, and found the contents to consist of 
nothing but a puff of black cinders, which flew all 
over bim asthe lid was lifted. Having a vacant 
coruer in his brick wood-house at home, the drug- 
gist took the trunk up there, where there was no 
danger of burning a building. He filled the trunk 
With the contents of the paper rag-bag, and then 
smeared one with benzine aud threw it in last of all. 
The trunk was shut tight, everything cleared away 
from its vicinity, and he commenced watching. 
One day the fuinily came home to find a few ashes 
marking the place where the trunk stood, while the 
bricks above and around were badly stained with 
smoke.—Sctentijic Press. 

a a 


Proposed Submarine Tunnel.—It is proposed 
to tunnel urder the rtrait of Canseau, between Nova 
Scotia and Cape Breton, in order to connect the rail- 
way at Cape Breton with the mainland. The distance 
is abont 24 miles. It is estimated to cost the 
moderate sum of 34 millions of dollara,. 


*The right of translation and reproduction is reserved. 


1 According to several chemists, aulphur is to be con- 
sidered heravalent, hence Dr. Frankland notes it ag Svi. 
But no cemmpounds with hydrogen with formule corre- 
sponding to StvHy, or SviHg are known, hence its 
quadrivalence or Lexavalence is based on very dubious 
grounds. If sulphur be hexavalent, oxvyen must be 
no likewise, for oxvgen can be eubztituted fur salphur 
in almost every known compound. 

2 Dumas. Some give 559 as the boiling point of 
sulphur: on what gronnds I do net know. I have never 
known it to boil (uuder the ordicary pressure) below 
8000 Fahr. 


* 
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known, of which the following are the most im- 
portant :— 

1. Ordinary sulphur, distinguished by orystal- 
lising in octahedra, and having an average 
specitic gravity of 2·05.— This variety appears 0 
be the normal state of sulphur, as all the others 
gradually return to this form. It is soluble in 


oil of turpentine, in sulphur chloride, in carbon 
bisulphide, and in benzole. 


2. Prismatic sulphur.—This variety is obtained 
by melting ordinary sulphur at 232° Fabr., allow- 
ing it to cool until a crust forme on the surface, 
when, on piercing the crust, and pouring off the 
fluid sulphur remaining, the inner surfaces are 
found strewn with transparent prismatic crystals. 
These, however, soon become opaque, and are 
then found to consist of an agglomeration of 
octahedral orystals of ordinary sulphur. The 
specific gravity of this variety is 1°98. It is also 
soluble in carbon bistiphide. 

3. Amorphous? soluble sulphur.—This is a milky 
white powder, obtained by precipitating sulphur 
from a satphide by means ef an acid. This variety 
also is soluble in carbon bésulphide. 

4, Amorphous insoluble sulphur.— This is a 
dirty-looking magma formed by decomposing 
sulphur chloride by the addition of water. It is 


insoluble in bisulphide ef carbon. 


5. Plastic sulphur.— Hf sulphur be heated to 
about 500° Fahr., and then be poured into cold 
water, it assumes the appearance and consistence 
of softened guttapercha, and retains this state for 
several hours, or even days. Hence it may be used 
for taking impressions. In this form the specific 
gravity of sulphur is 1:96. If plastio sulphur be 
gradually heated to 212° Fahr., it suddenly be- 
comes fluid, while the temperature simultaneously 
rises to 232°, owing to the evolution of the latent 
heat contained in the plastic sulphur; or, in other 
words, owing to the change in ita molecular 
arrangement. Plastic sulphur is insoluble in 
carbon bisulphide. 


146.—Sulphur is a very important element, 
both as regards its place in the economy of 
Nature, and its uses in the agts. 


147.—State IW NATURE.—Sulphur occurs in 
the free state in volcanic districts, crystallised in 
the octahedral form; often incased in pipe-like 
incrustations of calcareous tufa. (See Fig. 11.) The 
ores of the commoner metals are mostly compounds 
of these metals with sulphur (euch compounds 
are called sulphides). Sulphur also occurs com- 
bined with many metals and oxygen, as sulphate 
of lime, plaster of Paris or gypsum, heavy spar, 
Kc. It also enters into the composition of many 
vegetables, as garlic, horse-radisb, mustard, onion, 
leeks, &., and occurs in the animal kingdom, in 
albumen, hair, wool, &c. 


148.—PREPaARATION.—Two processes are fois” 
lowed, one by which the crude sulphur as it 
occurs in Sicily, &c., is puritied from the blue 
clay, tufa, &c., with which it is mixed, and the 
other by means of which the sulphur contained 
in iron pyrites (iron sulphide) is caused to separate 
from the iron: 

1. Crude sulphur is introduced into the first of 
a series of large earthenware jars, furnished with 
sponte at different heights, those of the first jars 
being nearly at the top, while those of the last 
are near the bottom. (See Fig. 12.) Heat is then 
applied, the sulphur in the first jar melts, the 
earthy impurities sink to bottom of the jar, while 
the fluid suiphur flows from the spout into the 
next jar, where a similar deposition of impurity 
takes place, until, on arriving in the last jar, it is 
considered sufficiently pure to be run off into 
wooden tubs containing water, which cools it. 
Thus prepared, sulphur contains abont 15 per 
cent. of earthy impurities, and is subjected to a 
second fusion and decantation to obtain it ina 
purer state, 

2. On heating iron pyrites (which isa compound 
of iron with eulpbur) in closed veesels, the eulphur 
volatilises and may be collected in the ordinary 
mode, The apparatus required is a large earthen- 
ware retort connected with a cool receiver. 
Sulphur is now manufactured on a large scale by 
these means. After being prepared by eirner of 
the above methods, 8ulphur is ve ted 
und run into cylindrical mould, 3 
as “roll sulpbur.“ Or it is p! 
retort connected with a lar 
(Fig. 13.) On the application 
volatilises, passes into the cha: 
as a fine powder (flowers of 


3 Amorphous, abapelesa—that 
definite iorm, not orystallisable. 
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very pure form of sulphur, but it still contains tube may be quickly divided and sealed over a | ducts of this combustion are water and oxide of 
traces of arsenic and other volatile bodies. From | flame, and the resulting liquid preserved. 


these it may be purified by solution in carbon 
bisulphide and crystallisation. 


149.—The uses of sulphur are many and varied. 
Many important manufactures depend almost en- 
tirely upon sulphur; such are the preparation of 
oil of vitriol, vuloanite, gunpowder, Co. It is 
also much used in medicine as a mild purgative, 
and is an excellent application, either alone or in 
5 with iodine for several cutaneous dis- 
orders. 


RECTION 74a.—ComMPouNDS OF SULPHUR WITH 
HYDROGEN. 


A. Hyprocen MONOSULPHIDE.— Synonym: Sul- 
phuretted hydrogen ; hydrosulphuric acid ; hy- 
drogen sulphide.t Symbol: H: S“. Molecular 
weight : 34. 


150.—ProPRRTIES.—At ordinary temperatures 
this compound is a transparent colourless gas, 
possessing a most disgusting odour of rotten eggs. 
Its specific gravity (air = 1:00) is 1:171. It is a 


potent poison, the presence of 


250 
air being sufficient to kill a horse. One volume 
of water at 32° Fahr. dissolves 4:3706 volumes of 
this gas, and the resulting solution possesses the 
characteristic odour and most of the properties of 
the gas itself. When hydrogen sulphide acts on 
metallic oxides an interchange of the metal in 
the oxide for the hydrogen in the sulphide takes 
place, as illustrated by the following equation :— 


M,"0” + H,'S” = M. 8“ + H,0. 


It also reddens vegetable blues; hence it is en- 
titled to be considered as an acid, and is often 
called hydrosulphuric, or sulphydric acid. The 
compounds, which result from the action of sul- 
phydric acid on many metallic solutions, are in- 
soluble, and generally endowed with very 
characteristic colours; hence a solation of sul- 
phydric acid is in daily use by the analytic 
chemist as a test for the presence of certain 
metals. Under a pressure of seventeen atmo- 
spheres, or when cooled down to 101° Fahr., 
sn'phuretted hydrogen gas becomes liquid. This 
liquid is transparent and colourless, and has a 
specific gravity of 0-9. Exposed to a temperature 
of — 122° Fahr., it solidities to a white ice-like 
mags. 


by volume in 


151.—In order to reduce gases to the liquid or 
solid state, three processes are generally followed. 
The first consists in compressing the gas ina 
strong cast-iron vessel until liquefaction takes 
place. The second depends on applying freezing 
mixtures to the outside of the vessel containing 
the gas. The third consists in the simultaneous 
application of cold and pressure. In the first case 
a strong, egg-shaped, cast-iron vessel, provided 
with a stop-cock at top and bottom, is provided. 
Into this the gas to be liquefied is pumped by 
means of a condenser. When the requisite pres- 
sure has been obtained the gas begins to liquefy. 
The stop-cock which communicates with the con- 
densing-pump is then to be closed, when the 
liquid may be drawn off for examination from the 
lower stop-cock. Ganerally speaking, on allowing 
the liquefied gas to escape in a fine stream, it 
returns to its primitive form with such rapidity 
as to freeze a portion of the liquid to a snow-like 
mass. This is owing to the fact, that the heat 
necessary to convert the liquid into gas is ab- 
straoted from part of the liquid issuing, which 
consequently assumes the solid form. Fig. 14 
illustrates the apparatus required. In the second 
process, the gas to be liquefied is passed into a 
U-shaped tube (see Fig. 9) immersed in a freezing 
mixture. 

We owe the third mode to Professor Faraday. 
A strong glass tube, bent at right angles and 
‘closed at one end, is provided. A substance, 
capable of evolving the gas to be liquefied on the 
application of heat, is introduced into the tube, 
and caused to fall into the closed extremity of the 
tube. The open end of the tube is now closed by 
melting the tube over the flame of a lamp, &c. 
Heat is now applied to the extremity containing 
tho gas generating substance, while the other ex- 
tremity is immersed into a freezing mixture. 
Under the combined influence of pressure (from 
the evolving gas) and cold (from the freezing 
mixture) the gas liquefies. (See Fig. 15.) The 


4 Hydric sulphide. 


5 Their smell arises from the 


presence of this gas, des 
rived from the deccmpoaition o 


the albumen. 
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152.— Hydrogen sulphide burns in air on | note of the two reciprccally satisfied valencies. 


iguition wich a pale bluish white flame. The pro- 


sulphur, as the following equation illustratess:— 

H' S“ -+ 80° H. O + BOr. 
As the elements of the chlorine group possess a 
much stronger affinity for hydrogen tban sulphur is 
endowed with, they are able to decompose hydro- 
gen sulphide, by precipitating the sulphur and 
combining with its hydrogen. In the case of 
iodine, the following equation exemplifies the 
interchange :— 

H,'S” + 21˙ = 2H’! + 8”. 
Advantage may be taken of this property for the 
preparation of hydriodic and hydrobromio acids. 

Hydrogen monosulphide may be regarded as 
water, in which the oxygen has been replaced by 
an equivalent quantity of sulphur. Hydrogen 
monoxide (water) being H O', hydrogen mono- 
sulphide is H; S”. The molecular constitution of 
hydrogen sulphide may be represented in several 
modes, according to our estimation of the valency 
of sulphur :-- 


2 
1. Sulphur considered bivalent H —8 — — 


t 
2. Sulphur considered quad-) H o> -sH 
A TE -a i 5 i 
8. ur conside exa- — ee 


153.—PREPARATION.—Sulphur can be made to 
unite directly with hydrogen by the application of 
beat; hence, if sulphur be sublimed in an atmo- 
sphere of bydrogen, or if hydrogen be passed 
through melted sulphur, sulphuretted hydrogen is 
the result. For laboratory uses a simple method 
is adopted, depending on the power which chlorine 
and several other bodies have of displacing sul- 
phur from its compounds with the metals and suk- 
stitutipg it. For this purpose a sulphide (gener- 
ally iron sulphide) is introduced into a wide- 
mouthed phial. A cork carrying two tubes, one 
bent at right angles, and the other terminating 
in a thistle funnel, is adapted to the pbial. 
Hydrochloric acid is poured in through the funnel, 
and. coming into contact with the iron sulphide, 
combines with the iron, liberating the gas, which 
may be collected from the bent tube in the 
ordinary mode (over warm water). Or it may be 
collected in recipients half filled with water, 
which will absorb it, and the resulting solation 
preserved for use. Figs. 16 and 17 represent 
these two modes of operating. The following 
equation illustrates the changes which take place 
diet iron sulphide and hydrochloric acid are 
used :— 

Fe“ & + 2 H'Cl’ = FeCl,’ + H,’8".7 

154.—Srare in NATUnR.— Sulphuretted hydro- 

gen occurs among the gases evolved from vol- 


canoes, and is found dissolved in several miners! 
waters, such as those from Harrogate, &c. 


B. HYDROGEN BISUL RIDE. — Synonym: Hydrogex 
disulphide. Symbol: H, 827. Combining 
weight : 66. 
155.—Pnorzxrixs.— This compound appears 35 

a viscid, yellow, oily-looking body, heavier thas 

water. Its specific gravity is 1-769. Like its 

relative oxygen compound (hydrogen dioxide) it is 

very unstable, being easily decomposed by heat 

into sulphur and hydrogen monosulphide, thus :— 
H S,“ = H,'S” + 8”. 

It possesses distinct bleaching properties, and 

whitens the skin. Its odour and taste are similar 

to those of sulphuretted hydrogen. The const- 
tution of this compound may be expressed graphi | 
cally as follows :— 

Sulphur considered as a biva- 


lent element 
Sulphur considered ass 


quad I H- —— yams Sr 
rivalent element 1 52 — wii 
Sulphur considered as 5 Hp EH -I 
hexavalent element j 
156.—Preraration.—We have already see 
that when acids act on certain metallico dioxide. 
in the presence of water, hydrogen dioxide is pr- 
duced. In like manner, when hydrochloric se 
acts on calcium disulphide, hydrogen disulphi* 
is found and sinks to the bottom of the contaisiv: 
vessel, while calcium chloride remains in golatiwe. 
as the following equation illustrates :— 


Ca“ Sz“ 4- 2H’Cl’ = CaCl, + H,'S,”. 


6 As the nitrogen contained in the air takes 
the reaction, no notice is taken of it in 
oquation. 


7 Iron is by many regarded as quadrivalent; bu; 
order not to confuse tue student, we have takaa : 


no ia 


8 Bisu’phusetted hydrogen. Hydric disulphide. 
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HIMMER'S GALVANIC BATTERY. 


V E gave a brief account on p. 844 of our last 
volume of a new arrangement of galvanic 
cell, for which it was claimed that the power 
could be regulated at will, and the action made 
continuous 80 long as the supply of the materials 
lasted. In order that our readers may bo enabled 
to forma better idea of this cell and to test its 
advantages, if any, we give an illustration of it as 
tented in the United States. In the figure, A 

is a glass jar, resting on the bottom of which is a 
smaller vessel B in the shape of a truncated cone. 
In this latter the copper element C is placed, 
being a thin hollow oylinder to which the wire D 
is connected. E is the zinc, also a hollow 
cylinder, aupported on the top of the jar A by 
means of a rim, and attached to which by a screw 
cap is the wire F. An inverted flask G is so held 
by the internal edge of the zinc cylinder that its 
neck just dips into the copper cylinder C contained 
within the vessel B. The mouth of this flask is 
stopped by a cork fitted with two tubes, the upper 
ends of which are drawn out fine to prevent block- 
ing up by the copper salt. The flask is filled with 
sulphate of copper crystals and water; the jar A 
being supplied witha solution of magnesium sul- 
phate. The flask is then inverted, and the water 
dissolving the orystals, the solution gradually flows 
out into the vessel B, where the pressure being 
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balanced it rises only up to the tubes in the cork of 
the flask. The inventor, however, does not state to 
what height in the jar A the magnesium sulphate 
solution is allowed to stand. The amount of 
copper thus brought into contact with the sulphate 
solution will be active in the cell, andthe copper 
of the solution is deposited by electrolysis on the 
cylinder C. The sulphate of zine deposits at the 
bottom of the jar A, being preveuted from 
dropping into the vessel B by the form of the 
latter’s sides. By this arrangement the inventor 
claims that the cell will work until the copper 
salt has been all decomposed or the zinc con- 
sumed ; but as there is always sufficient copper 
solution in B to keep the cell in action while the 
flask is refilled the constancy of the battery is 
only determined by the duration of the zino. Now 
that we have given an illustration of an arrange- 
ment which has been thought sufficiently valuable 
to patent in America, possibly some of our 
electrical readers may experiment upon it and let 
us know the result. 


Amber.—It is thought that the supply of this sub- 
stance will soon be considerably augmented. Hitherto 
amber-gathcring has been a very uncertain operation: 
but it has now been ascertained, by boring, that the 
blue clay in the neighbourhood of Königsberg. in 
which amber deposits occur, is of greater extent than 
Was supposed, and arrangements are being made to ex- 


„ Plore this clay in the usual mining style. 
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SOME RECENT IMPROVEMENTS IN ENGLISH 
AND AMERICAN BOILERS.” 


By W. Forsytn BLAck. 


M" „has been done to fect the steam- 
engine, while, as regards the inseparable 
fundamental source of its power, comparatively 
little attention has been given to the improvement 
of the design of the boiler. It has been estimated that 
from 80 to 86 per cent. of the whole power furnished 
by the boiler has been employed by the engine in 
the work it performs, whereas the best boilers 
commonly in use do not yield over 10 per cent. of 
the power produced by the combustion of the fuel. 
I purpose describing as briefly as I can, and as 
clearly as the means at my disposal will allow me, 
a cast-iron boiter which has been for some time in use 
in this country. Before entering on the arrangement 
and details of this boiler, let me describe some 
simple experiments, which give a general idea of 
the principles the inventor of this class of boilers 
claims to have carried out in their construction. 
The first was originally made by the late Charles 
Wye Williams, of Liverpool, and is as follows :—A 
flask like the one represented at Fig. 1, and shown 
in section, was employed. The upper portion was 
made of copper, and securely fastened to the lower 
pet of glass. This flask was placed, after having 
een partly filled with water, over a gus jet, the 
mouth being closed with a stopper. As soon as the 
pressure of steam in the interior was sufficient 
force ont the stopper, the steam not only escaped, 
but the greatest part ef the water was also forced 
out. Mr. Joseph A. Miller, of New York, made a 
somewhat similar experiment, but with a flask suffi- 
ciently strong to stand a pressure of 50lb. to 
the square inch, on which he placed a safety-valve 
so arranged that it would lift suddenly at a pressure 
of 30lb. After this flask had been d on a fire, 
his assistant and himself watched what would result 
through a small hole bored through a plank which 
they placed be fore them for safety. 
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A few seconds after the fiask had been fifteen 
minutes on the fire, the safety-valve opened entirely, 
a powerful jet of steam was forced out of the open- 
ing, and instantly after the flask burst with a loud 
report, shattered every pane of glass in the window, 
and damaged the ceiling. The time between the 
sadden opening of the valve and the explosion 
was exceedingly sbort, and seemed just sufficient 
for the water to be forced against the upper part of 
the flask when the whole was shattered to pieces. 

The second experiment was made with a similar 
flask, precisely alike iu all its arrangements, with 
the exception of a shield made like a cone-shaped 
cup, which was suspended within the flask near the 
bottom, as shown in Fig. 2. This shield divides 
the water into two parts —ono a thin film near the 


heating surface, and the other, much larger iu, 


quantity, not directly exposed to the heat. A little 
powdered ambcr was put iuto the water, that the 
nature of the currents produced by the application 
of heat might be observed. When the flask was 
placed over the gas burner it was found that the 
heat is first communicated to the cone of the glass, 
and consequently transmitted to the water in con- 
tact with it, as any one would readily suppose. A 
large portion of the heat, however, is radiated from 
the inner surface of the flask, and being intercepted 
by the shield, a thin film of water is, therefore, in 
contact with two heating surfaces. This water soon 
becomes warm, and consequently lighter. It was, 
therefore, ferced upwards by the cooler and heavier 
water in the larger space, and thereby a circulation 
was produced. This was shown by the motion of 
the particles of amber to be slow at frst, but iu- 
creased rapidly as the heat took more effect, and 
in all cases from the bottom, as shown by the arrows 
in the Fig. Though the motion became rapid in 
the thin film, it was much slower when it left the 
heatiug surfuce. It was also observed that since 
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this was so, the amber became gradually deposited 
in the pocket formed by the shield at a distance 
from the Sere mra, and thus no foreign body 
adds to the thickness of the part through which the 
heat acts most directly. The pressure soon became 
sufficient to force out the stopper, and all the water 
above the top line of the shield was forced out 
also, but what was below this line remained in flask. 

A third experiment was tried with a flask, as be- 
fore, but in this instance the shield was ca:ried up 
to the water-level as shown in Fig. 3. When this 
flask is placed on a gas burner, the whole heat is 
concentrated on the water between the flask and 
the shield, instead of part of it being 8 to 
act on the larger body of water as in Fig. 2. The 
steam is at once carried into the steam space, not 
by its own force, but by the superior weight of the 
cooler water. When the stopper was forced out, 
not only was no water forced ont along with it, but 
the water level was not in the least altered. 

The explanation of the above has been supplied 
by the hypothesis of Dr. Ure, and others, which is 
that vapour is formed in the water, and may re- 
main in it, and that unless mechanically assisted, 
the steam does not leave the water until the water 
is thoroughly saturated, when the new vapour, 
which the heat goes on forming, escapes by a series 
of miniature explosions. For this reason the boil- 
ing point differs with the amount of pressure under 
which evaporation takes place, and this, too, is the 
reason why the temperature of all liquids suddenly 
falls when they are stirred. This vapour, mechani- 
cally set free, indicates that the presence of the 
heated vapour in the liquid was the cause of the 
higher temperature. If apparently boiling liquid 
in a pot be stirred, the boiling instantly ceases, and 
the only change is a copious discharge of vapour, 
and an instantaneous fall of temperature. the 
liquid itself had been only raised in temperature to 
the boiling point, no such effect could have been 
produced, as nothing had been done by stirring to 
cool it to any material degree. 
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Steam is an elastic vapour, and its pressure is 
proportionate to its bulk, or to the whole space 
which a given number of atoms (so to speak) oo- 
cupy at any temperature. When a boiler is work- 
ing under a pressure of 451b., the temperature of 
the steam is 290°, both in the water and steam 
space. Water cannot, under atmospheric pressure, 
be raised to a higher temperature than 212°, and 
water being a medium 813 times denser than steam, 
it has the capacity of retaining in mechanical mix- 
tare with itself} steam under at least the same pres- 
sure as that in the steam space, and the steam con- 
tained in the water cannot be released until the 
pressure in the steam space is effectually relieved, 
or sufficient heat or power added to force it from 
its place in the water. This immense power stored 
up in the water is the cause, not of the rupture 
itself, bat of the sad and disastrous effects of boiler 
explosions. 


In the first experiment the whole of the water was 
forced out along with the steam, because the water 
being itself full of steam, contained the power 
which expelled it. When the experimeut was tried, 
as I have described, with the addition of a safety- 
valve, this valve allowed the steam alone to escape, 
but the space thus vacated by this steam was in- 
stantly 1 by what had been previously in 
mixture with the water. This new and much 
greater supply then thus set loose, aud freed all the 
more rapidly by the mechanical action exerted by 
its rash into the space previously occupied by the 
steam which had escaped by the safety-valve, 
dashed the water against the sides of the flask, 
and, as I have stated, destroyed it. In the second 
experiment the water above the line of the shicld 
only was driven out. simply because the portion be- 
low that limit contained no steam, but water alone, 
which had given up its steam in consequence of the 
rapid, though partial, circulation induced as ex- 
pluined. Most of the water above the shield, like 
all the water of the fiisk in the first experiment, 
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contained as mnch steam, bulk for bulk, as there 
was in the steam space itself. In the third ex- 
periment, the circulation, by raising the shield to 
the water-level. was extended to the whole mass of 
water, each part of which gave up its steam as it 
appronched the water-‘ine; and when the steam 
escaped there wasno force remaining behind stored 
up in the water, either entirely or partially, as in 
the first and second experiments, toforce the water 
out after the steam. The stcam, then, in the third 
experiment escaped as nearly dry steam by itself, 
and the water which remained in its entirety in the 
flask was simply water without adauxtare of 
vanonr. 

If steam be carried mechanically into the steam 
space and separated from the water. it will rise freely 
into its own element, no matter what tne pressure 
may be. For instance, if the steam in the steam 
space he at a pressure (say) of 100lb., and steam be 
generated of (say) 100lb. pressure and mechanically 
freed from the water, the latter is simply compressed 
into smaller batk by the superior pressure, and being 
surrounded by this it will remain. and by the very 
compression it will be raised in temperature. This 
is evident. from the fact, that pressure and tempera- 
ture of steam are, one may say, convertible terms. 

In a boiler where proper circulation is secured, 
every particle or atom, go to speak, of steam, as 
soon as formed, must find its way into the steam 
space, and that, too, without pushing or forcing its 
way throngh superincumbent water. And thus are 
secured the important results of rapid production 
of steam—a steatly increase of pressure, steam free 
from water, aud water free from steam, 

Proper circulation is besides, as we see from the 
first experiment, a most important requisite to in- 
sure safety. For when it is necessary to ense the 
snfety-valve (if such cirenlution has not been pro- 
vided for by proper construction) a local relief of 
pressure only is obtained, the water nearest the 
valve rises first, and then snddenly falls, and thus 
produces a mechinical agiiation of the whole mass, 
and the steam held in the water suddenly escapes 
in large quantities, and exercises such an immense 
force that must cause rupture, if the boiler is weak in 
any part, which result would not have ensued on a re- 
gular escape of steam. It is truo, a judicious regn- 
lation of the mode of escape for the steam may be, 
and often is, provided; but in many cases this is 
absolutely neglected. What I refer to is, to have 
in connection with the valve-chest, a long and safi- 
ciently large pipe, which is extensively perforated 
on the upper surface by a great number of small 
holes, aud this has the effect of distributing the 
relief given to the boiler; whereas, when no such 
arrangement is employed. the steam is drawn en- 
tirely from the part of the boiler immediately in 
connection with the valve-chest. 


(To be continued.) 
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THE PRODUCTION OF HONEYDEW. 


1 following is an abstract of a paper by 
M. Boussingault, in the Comptes Rendus. on 
a subject wbich was discussed some time back in 
these columns. This translation was read by 
Prof. Dyer to the Royal Horticultural Society, at their 
recent meeting. On July 21, 1869, at Liebfrauen- 
berg, the leaves of alime were costed on their upper 
surface with an extremely saccharine viscid mattor. 
The tree, in fact, afforded an example of the produc- 
tion of honeydew, a manna-like substance, which is 
frequently observable upon the lime, the black 
alder, the maple, and the rose. I have myself 
noticed it upon a plum-tree and upon a young ouk. 
On the 22nd the honeydew was sufficiently abun- 
dant in the morning to fallin large drops upon the 
ground. It was a shower of manna. At three 
o'clock the saccharine matter no longer remained 
fluid upon the leaves which were exposed te the snn. 
It had sufficient consistency not to adhere to the 
fingers when touched; it formed, in fact, a sort of 
transparent and flexible varnish. Out of the sun 
the honeydew still retained its viscous condition. 
On the 23rd, at seven in the evening, several leaves 
at the extremity of a branch were washed and 
sponged, so as to remove all the saccharine matter. 
At six o’clock the following morning the leaves 
which had been washed seemed free from honeydew, 
but, on examination with a lens, minute glistening 
dots, due to very small drops, were observable. 
At seven the same evening the appearance of the 
leaves remained the same. Tue day had been 
warm; the temperature in the shade 54°. On the 
25th numerous spots of honeydew were scattered 
over the leaves, but there was none upon the princi- 
pal veins ; at three o'clock the temperature was 86°. 

During the night a violent shower removed a 
great part of the honcydew fermed during the 
evening. It became, therefore, impossible to follow, 
as had been proposed, the progress of the seerction 
upon the leaves washed upon the Vud. A swarm 
of bees settled upon the tree. On the 27th, the 
whole of the honvydew had disappeared, iu conse 
quence of the rain which fell during the evening of 
the 26th. The temperature had stood at between 
62° and 75° Fuhr. On the morning of Lhe 28 0 the 
leaves bore numerous spots of honeydew. wuich 
had made their appearunce during the night. On 
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the 29th it had increased; on some of the leaves it 
occupied a third of the snrface. At two o'clock the 
temperature was 84°. On the 30th the honeydew 
was very abundant. The lime tree remained covered 
with it till the commencement of persistent raing, 
which took place at the beginning of September. 

On two occasions—namely, July 22 and August 1. 
honeydew was collected by washing the lenves. 
The solntion, after treatinent with lead-subacetate 
to precipitate albuminous and mucilaginous matters. 
yielded n syrup in which crystals of sugar formed. 
On examination it contained a sngar analogous to 
cane-suzar, and also a reduéing sugar. By fermen- 
tation with yeast the two sugars disappeared com- 
pletely. In tbe fermented liqnid, however, a sub- 
stance remained possessed of very strong powers of 
right-handed rotation. This proved to be dextrine, 
already annonneed by Berthelot as existing in the 
mannas of Sinai and Kurdistan, and subsequently 
by Buignet in n wanna occurring in“ tears“ (maine 
en larnes). I bave endeavoured to find maunite, 
and with especial care, because Langlois, an ex- 
perienced observer, has found it in a saccharine 
matter collected from the leaves of a lime. Mannite 
is so easy to detect that I bave not the slightest 
doubt as to its presence in the product studied by 
Langlois. 

Optical observations have shown that the reduc- 
ing sugar detected in lime-tree manna is not glucose 
(grape sugar), of which the rotatory power is 467 in 
the riglit- handed direction, but levulose (inverted or 
frnit sugar) which hasa left-handed rotutory power 
of 26°. 

Tagine into consilcraticn those substances only 
which rotate the polarised ray, the composition of 
Loneydew will be: — 


July 22. August 1. 
Cane SUg ar. 43 80 6 6 60% 5541 
Inverted sugar .. 23°59 ssis 2175 
Dextrine . . 22°53 sasies 19 81 

100-00 100-00 


These analyses show that the composition of 
honeydew collected with several days’ interval bas 
not remained the same. No doubt, one has no right 
to expect thut the composition should remain pre- 
cisely identical; what, however, is remarkable is 
the analogy which exists in composition between 
the honeydew of tho liine and the manna of Monnt 
Sinai analysed by Berthelot. Its composition is, in 
fact, identical with thut of the honeydew collected 
on August 1. 


Cane sugar E EEN A E 55 
Inverted sugar... . . 25 
Dextrine 09% %% %%% % „% %%% „%% % „%%% % %%% „„ „ 6„%%%b 20 

100 


It is a discovery not without interest to have 
found the manna of Mount Sinai in the Vosges. 

In attempting to compare by analvsie the quantity 
of honeydew existing upon the leaves of the lime 
which was affected with the saccharine matter con- 
tained in the leaves in their normal state, we arrived 
at the following result :— 


t 


In 1 Square Metre of Healthy Leaves :— 


Cane Inverted ; Weight in 
Sugur. Sugar. Doxtrine. Grawmes. 
3°57 RG 0:00 4:438 
In Honeydew Collected from ditto :— 
13°92 7°23 5°62 26°77 
Differenae :— 
10°35 6°37 a2 2234 


The amount of manna, therefore, which exuiles 
from the affected leaves is considerable, especially 
when ono takes into consideration the amount of 
dextrine, a substance which does not exist in the 
healthy leavesat all. From calculations made upon 
a tree of the same age and size, the leaves of the 
affected lime-tree would have a surface of 240 square 
metres, or rather of 120 square metres (cqual to 145 
square yards), since the manna only covers one side 
of their surface. It would result from this, that on 
July 22, 1869, the lime bore 2 to 3 kilogrammes 
(equal to about Alb. to 71b.) of honeydew, reckoned 
in adry state. 

In the normal conditions of vegetation the 
saccharine matters claborated by the leaves, under 
the influence of light and heat, are distributed 
through the organismof the plant with the descend- 
ing sup. In the abnormal state, which determines 
the production of the boncydew, the saccharine 
matters are accumulated at the upper surface of 
the leaves, either because the movement of the sap 
is interrupted, or because it is retarded by the vis- 
cosity resulting from the formation of dextrine. 

The production of honeydew cannot be due 
merely to meteorological iniluences—to the effect 
of warm and dry summers. No doubt the lime of 
Liebfranenberg secreted it during a summer when 
there were periods of bigh temperature, accompanied 
by creat dryness; we mast not, however, lose sight 
of tha fact that it wasa single tree that was at- 
tacked by tho malady, and that at a little distance 
there were limes which were perfectly healthy. 


It bas been supposed that aphides, after having 
drawn the honeydew from the parenchyma, dis- 
charge it again searcely altered; but it is contrary 
to the results of analysis to assign it a composition 
similar to that of leaf sap. It ia, however, admitted 
that certain insects possess the faculty of determin- 
ing the production of manna. Thus it is to the 
punctures of a coccus that Eure nberg and Heimprich 
attribute the formation of the manna which is still 
fonnd on the mountains of Sinai. 

The manna falls to the ground from the air (that 
is to say, from the summit of a tree nud not from 
the sky). The Arabs call it man. and they, as well 
as the Greek mouks, collect it to eat npun bread in 
the same way as honey. I have myself seen it fall, 
collected it, and bronght it to Berlin with the plant 
and the remains of the insect. This species of 
manna is produced by Tamarix maunifera, Ehr. 
As with many other mannas it is the result of the 
punctures of an insect, which in the present case is 
Coccus manniparus, H. & Eur. 

The manna, consequently, collected in 1869 at 
Liebfrauenberg, had not the same orizin as the 
Sinai manna, though it had the same composition. 
At the time of its appearance upon the lime ne 
insects were observable. It was later that à few 
aphides were scen glued upon a certain number ol 
the leaves. 

I have already stated that after having washed 
the extremity of a branch, glutinuns points were 
seen gradually to rise; at first scarcely perceptible, 
they increased each day, so as finally to cover the 
whole of the upper surface of the leaf. This slow 
and progressive development of the honeydew was 
clearly effected without the intervention of aphides. 
which did not make tbeir appearance till subse- 
quently, like the flies and bees, either to feed upon 
the secrction or to pilfer it. 

In a subsequent number Harting states that 
honeydew is produced by Aphis tile, which, living 
on the under sarface of the leaves of the lime, drops 
its excrement on the upper surface of the leaves 
beneath. Analysed by Gunning at Amsterdam, it 
proved to consist of cane sugar. Boussingault re- 
marked, in reply, that the manna of Liebfrauenberg, 
like the Sinaitic manna analysed by Berthelot, oon- 
tained, in addition to cane sugar, fruit sugar and 
dextrine. He added, also, that the leaves of the 
lime contain considerable amounts of cape sugar 
almost pare, the origin of which could not be at- 
tributed to insecta. 

Professor Dyer then quoted Goethe, assaying, “I 
have seen limes, of which the leaves seemed 
varnished, bat where not a single insect was visible. 
The juice is secreted by the plaut itself.” Mr. 
Hanbury informed him that he noticed the exude- 
tion of a saccharine matter from a canella, and that 
after repeated cleansings it still made its appear- 
ance. IIe had seen also the occurrence of minute 
crystals of sugar upon the corolla of the azalea. 
De Candolle mentions the same thing in Khododew 
dron ponticum. This is, however, different to the 
secretion which takes place on leaves, because it is 
probably merely due tothe loss of water from the 
flower preparatory to fading. 

De Candolle remarks that granular secretions are 
found on the youve sboots of the larch, and are 
collected locally under the name of manna of 
Briançon; they also occur on Salix alba, and upon 
some other trees. “Wo cannot sfiirm,” he says. 
either that they are a natural excretion, or that 
they are produced by insects.” Dr. Masters states 
that a manna-like substance is produced from 
species of Alhagi, and that it is an exudation from 
the leaves aud branches of the plant only appearing 
in hot weather. Saline secretions from leaves have 
been more frequently observed. De Saussure 

| states that an accumulation of enline matte:s at 
their surface often occurs in garden vegetables, 
transpiration being impeded, the leaves are ulti- 
mately destroyed. De Candolle found a saline 
, secretion from the leaves of a Reaumuria to consist 
lof carbonates of soda and potash. 


THE PROGRESS OF GEOLOGY. 


Th following abstract of the annual address of 
the President of the Geological Society (Mr. J. 
Prestwich, F.R.S.) will be found to contain much 
interesting information concerning the progress 
made in the science, together with some valuable 
and important facts iu councetion with the gevlozy 
of the Thames Basin and the water supply of the 
metropolis. In commencing his address, Mr. Prest. 
wich said: Locking at the labours of the Society 
during the past year, it is satisfactory to notice the 
ramo activity, the same wide range of subjects as 
ever, and the same independence of research for 
truth’s sake which there ever should be. But though 
good work has heen done iu special branches aud 
the technical details of Geology, nut so much pro- 
gress has been mado in its higher problems. 

The great question of the history of our globe 
daring the Quuteruary period seins to be advaneing 
towards more completeness. Many able observers, 
both in and ont of our own society. are epgage d 
npou the subject, and various scicutide periudicats 
aud publications of our local societies are rich P; 
contributions bearing npon this interesting snbje:. + 
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There is no more wonderful chapter in the earth's | holt and Greenford Green. In the earlier edition | basin from 200ft. to 300ft. deep, the centre of which 


history than that which embraces the phenomena of the Ordnance Maps, there was a tract of ten 
connected with the prevalence of great and excep- square miles north and westward of Harrow within 
tional eold immediately preceding our time—the | which there were only four hoases. Yet the ground 
first dim appearance of man— bis association with a | is all cultivated and productive. But immodiately 
race of great extinct Mammalia belonging to a cold | eastward of this area, and ranging thence to the 
climate—the persistent zoological characters of the | valley of the Les, the ground rises higher, and most 
one, 80 far as we have yet gone, in opposition to of the London-clay bills are capped by gravel of an 
the variable types presented in geological time by | older age than that of the London valley, and be- 
the others—the search for connecting links, and | longing to tha boulder-clay series. On these we 
the measure of man’s antiquity, all of which con- | have the old settlements of Hendon, Stanmore, 
stitute theoretical problems of the highest interest. Finchley, Barnet, Totteridge, Whetstone, South- 
and are now occupying the attention of geologists | gate, and others. . 
of all countries. Allied also to this subject are the There is yet another very common source of well- 
great questions relating to the form of our present water supply from beds of gravel directing popula- 
continents—the elevation of the land—the origin of | tion to low sites in valleys, which is this. Every- 
valleys and plains—and of all that which prepared where on the banks of the Thames and its tribu- 
this globe for the advent of man. taries there isa lower-lying bed of valley-gravel or 
But while treating of these abstract and philoso- | of rubble, on, and often passing beneath, the level 
phical questions, geology deals also with the require- | of the river. This bed is supplied with water both 
ments of civilised man, showing him the best mode | by rain falling on it, by springs thrown out from the 
of providing for many of bis wants, and guiding him | adjacent hills, or by the drainage from those hills, 
in the search of much that is necessary for his wel-| and in places by infiltration from the river, when, 
fare. The questions of water-supply, of building | from any cause, the line of water in the gravel falls 
materials, of metalliferous veins,.of iron and coal- below that pf the adjacent river; while, on the 


is filled with a depressed mass of impermeable clay. 
There ig, however, a notch in the lip of the basin, 
where it is traversed by the Thames, at Deptford 
and Greenwich, which is at a lower level of 100ft. 
than the rest of the rim. Below this level, as there 
is no escape for the water, the strata are naturally 
perpetually water-logged; and if any water is with- 
drawn from one part, it is, owing to the permea- 
bility of the strata, at once replaced from adjacent 
parts of the same strata. Early in the present cen- 
tury, bore-holes were made through the overlying 
London clay to the sands at depths of from 80ft. to 
140ft., and the water from these deep-seated springs 
rose at once to a height of several feet above the 
level of the Thames, where it tended to maintain 
itself, and thus form, in the lower-lying districts, 
permanent natural fountains. But tho ease and 
facility with which this abundant supply was ob- 
tained, led to the construction of so great a number 
of such wells that a time soon came when the annual 
rain ontfall no longer sufficed to meet the demand, 
or, rather, it could not be transmitted fast enough 
to the central arca of abstraction to replace the out- 
draught. The conseqnence was that, after some 


supply, and of surface soils, all come under this head. | other hand, the surplus land-sapplies find their way | years, the water ceased to overflow, and the line of 


The site of a spring or the presence of a stream direct and unseen from the bed of gravel to the 
determined, probably, the first settlements of savage | river. It is, however, only in case of exceedingly 
man: and his civilised descendants have continued, | dry seasons or of excessive pumping, that the 
until the last few years, equally dependent upon | supply requires to be supplemented by the river- 
like conditions—conditions connected first with the | waters. As in ground of this description, the land- 
rainfall, and, secondly, withthe distribution of the water is generally dammed back by the stream, the 
permeable and impermeable strata forming the sr- | level of the water in the wells, which are always 
face of thecouvtry. Under ordinary circumstances, | shallow, varies with the level of the water in the 


water-level has gradually sunk at London, until it 
now stands some 70ft. or 80ft. beneath the surface 
level. 

In order to supply the deficiency thus caused in 
the Lower Tertiary sand, most of the artesian wells 
in London have of late years been carried down into 
the underlying chalk, which also extends beneath 
London at depths of from 150ft. to 280ft. Both for- 


few large towns have arisen except where there | streams, rising and falling more or Jess with them. i mations are permeable, but in different ways. On 


has been an easily accessible localised water-sapply, 
and where the catchment-basin on which depends | bourhood of London are also capped by outliers of 
the volume of the rivers has been large, and per- the Bagshot Sands. as, for example, Harrow, 
meable strata prevail. Take, for example, London. | Hampstead, and Highgate, all of which are sites of 
Few sites could be more favourable in every re- old habitations. The sands at these places attain a 
spect. Beneath it are strata rich in springs, while | thickness of from 30ft. to 8Dft., are very permeable, 
at 4 distance there is that large development of ond afford a sufficient water supply by means of 
those massive permeable strata so necessary to wells toa limited popnlation. A number of well- 
maintain a sufficient and permanent flow in our known small springs are thrown ont at the contret 
rivers. of the sands and tho clay on the slopes jnst below 
London north of the Thames stands on a bed of | and around the summit both of Highgate and 
gravel, varying in thickness from 10ft, to 20ft. in Hampstead Hills. In some instances, owiug to the 
round numbers, and overlying strata of tenacious | presence of iron in the sands, they are slightly 
clay from 100ft. to 200ft. The former being easily | chalybeate. When the Bagshot Sands, further 
permeablo, the rain falling on its surface filters | westward of London, attain their fuller development 
throngh it, until stopped by the impermeable Lon- | of from 300ft. to 400ft., the depth to the water-level 
don clay, where it accumulates and forms a never- | at their base becomes so great that the upper porous 
failing source of supply to the innumerable shallow | beds are left high and dry, and form uncultivated 
wells that have been sunk all over London from | wastes, such as Bagshot Heath, Frimley Heath, aud 
time inmmomorial, and which for centuries consti- | others; but on the outside of this arcea, where the 
tuted its sole water-supply. Not ouly does it form | sands become thinner, and the water-level more 
an easily accessible underground reservoir, although within reach, we find a number of villages, such as 
of limited dimensions; but where the small inter- Englefield Grecn, Snuuingbill, Brackwell, Woking- 
secting valleys cut down through the bed of gravel! ham, Alderstone, Esher, Weybridge, Woking, &c. 
into tue London clay, a portion of the water in this There are also some thin subordinate beds of clay 
reservoir escapes at the junction of the two strata, | inthe middle of the series which hold up a safficient 
and gives rise to several springs formerly in much | qnantity of water for small local supplies, and 
repute, such as those of Bnzuigge Well, Holy-well, | kive rige to small streams in the valleys of the 
Clerken-well, St. Chad's Well, and others. Blackwater and of Chobham, The running nature 
The early growth of London followed un- of portions of these sands, and the presence of beds 
erringly the direction of this bed of gravel, enst- of ferruginons and green sande, often interfere 
ward towards Whitechapel, Bow, and Stepney; much with the construction of deep wells, and the 
north-castward towards Hackney, Clapton, and qnantity of the well-water; and, externally. the 
Newington; and westward towards Cbelsen and mixed claveand-sand character of the upper beds 
Kensington; while northward it came for many | of the London clay fails to give any good retaining- 
years to a evdecen termination at Clerkenwell, line for the water, which, therefore, rarely issues as 
Bloomsbary, Marylebone, Paddington, and Bays- | springs, but oozes ont from the gencral surface of 
water. A map of London, so recent as 1817, shows | the intermediate spongy mass. 
how well-defined was the extension of houses} The 70ʃ1t. to 100ft. of sauds and peblle-beds helong- 
arising from this cause. Here and there only ing to the Lower Tertiary strata under the London 
beyond the main body of the gravel there were a | clay, and overlying the chalk, ure also very perme- 
few outliers, such us those at Islington and High- | able, and being intercolated with some beds of re- 


A few of the higher London-clay hills in the neigh- | both the rainfall is at once absorbed, but the trans- 


mission of it is effected in different ways. Through 
the sands it filters at once; but not so with the 
chalk. A cubic foot of the lattcr will hold two gallons 
of water by mere capillary attraction; but it parts 
with this with difficulty. Still, in time it finds its way 
throuch the body of the chalk, aided by the innumer- 
able joints, fis-urcs, and lines of flints by which this 
formation is traversed ; and, when once under the line 
of saturation, the water in these fissares circulates 
freely. This line of saturation is governed in this 
as well as in all other permeable formations, by 
the level of the lowest natural point of escape, 
which is cither the coast-line if near, or the nearest 
river-valley. Below these levels permeahle strata 
are always charged with water; consequently under 
London the chaik is everywhere water-bearing ; 
but as the Lower Chalk is more compact than the 
Upper, and is less fissured, especially when covered 
by other strata, and as the more compact water- 
logged chalk delivera its charge with extreme 
slowness, it is not until a fissure is met with that 
a free supply of water is obtained. Further, as 
there is no Jaw regulating the position of the fis- 
sures, the depth to which the chalk bas to be tra- 
versed before meeting with a free supply of water 
is quite uncertain. It is a question of probability 
depending upon meeting with a fissure sooncr or 
Jater—10ft. to 15ft. have sufficed in some of the 
deep London wells, whereas in others it bas been 
necessary fo sink to a depth of from 100ft. to 200ft. 
or more before hitting on the necessary fissures. 
Laree asthis supply is, the rame canses which have 
operated in the case of the sands have told also on 
the chalk supplies (and, no doubt, there is some 
community between the two), and the great de- 
mauds on it have occasioned a similar lowering of 
the water-line. 

Numerous and nseful as the London artesian 
wells are, they sink into insignificance when com- 
pared with the application of the same system in 
Paris. Our deepest wells range from abont 400ft. 


bury; and there hubitations followed. In the same | tentive clay, they give riso to one or two levels of | to 500ft., and the water comes from the chalk hills 


way, sonth of the Thames, villages and buildings! water, affording, wherever these strata form the 
were gradually extended over the valley-gravels to | snrface—as at Blackbeath, Bexley, Chigelhurst, and 
Peckhzm, Camberwell, Brixton, and Clapham ;| Bromley—a moderate water-supply to sl allow wells. 
While, beyond, houses and villages rose on thej Where these sands dip under the London clay, and 
gtavel-capped bills of Streatham, Denmark Hill, | only preseut a narrow belt on the surface, a small 
and Norwood. It was not until the facilities were | valley ia commonly formed into which the London- 
afforded for an independent water-supply by the clay hills drain on the ona side, and on the other the 
rapid extension of the works of the great water chalk dammed back by the Tertiary strata throws 
companies, that it became practicable to establish a | out its springs, and the sands are thus kept charged 
town popniation in the clay districts of Holloway, | with water up to a short depth from the surface. 
Camden Town, Regent's Park, St. John’s Wood, But besides furnishing a supply by ordinary wells 
Westbourne, and Notting Hill. 
On the outskirts of London a succession of villages | Lower Tertiary sands have of late years contributed 
grew up for miles on the great beds of gravel ranging | to the metropolitan supply, as well as to the supply 
on the east to Barking, Ilford, and Romford—on the | of those ndjacent districts where the surface is 
north, following the valley of the Lea to Edmonton | formed of tenacious clay, and water is scarce, by 
and Hoddesdon ; and on the West, up the Thames- | menus of artesian wells. For along the line of 
Valley to 1 Slough, Hammersmith, country just named, and along a more irregular belt 
and beyond; whereas, with the exception of Kil- on the north of London, these sands pass beneath 
, hardly a house was to be met with a few | the London clay, so that the water they receive from 
beds since between Padilington and Edgware, or rain and springs on the surface passes underground, 
tween Maryleboue and Hendon; and not many | whereitis prevented from rising by the impermeable 
even between the New-road and Highgate and superincumbent clay; consequently, as there is no 
Ham As a marked case of the excluding | outlet for the water below ground, these sand-beds 
effects of a large tract of impermeable strata close | are filled with water alovg their whole underground 
to a great city, I may mention the denuded London- | range, *etween their outcrop in Surrey and that in 
elay district extendiug from a mile north of Acton, | Hertfordshire. 
& and Hanwell, to Stanmore, Pinner, and The surface of the ground at the ontcrop, just re- 
Ichenbam, near Uxbridge. With the exception of ferred to, of the Lower Tertiary sands is about 
(which stands on an outlier of the Bagshot. 100ft. above the level of the Thames, whilst under 
8), and Perivale, and Greenford (on outliers of | London the sands are at a depth of from 100ft. to 
gravel), there are only the small villages of North- | 220ft. below that level, thus forming the shell of a 
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to a number of villages on their line of outcrop, the | decided on sin 
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nt a nenrest distance of from 15 to 25 miles from 
London; whereas in Paris the well of Grenelle is 
1,793ft. deep, and derives its snpplies from the rain- 
water falling in the Lower Greeurands cf Cham- 

ohne, and travelling above 100 miles underground 

efore reaching Paris. The well of Passy, sunk 
also through the Chalk into the Lower Greensands 
at a depth of 1.923ft., derives its supplies from the 
same source. The water-delivery is large and well 
maintained. These results were considered so en- 
conraging, that in 1865 the Municipality of Paris 
king two artesian wells of unex- 
ampled maguitude. 

One of these experimental wells is in the north of 
Paris, at La Chapelle, St. Denis, 157ft. above the 
sea-level. A shaft, with a diameter of 64ft., was 
firet sunk through Tertiary strata to a depth of 
113ft. At this point the boring was commenced 
with a diameter of 5ift., and carried through difficult 
Tertiary strata to adepth of 450ft., when the Chalk 
was reached. A fresh bore-hole was here com- 
menced which has now reached the great depth of 
2.034ft., with a diameter of 4ft. 44in. It is now in 
the Grey Chalk. nud it is calculated that the Lower 
Greensands will be reached at a depth of about 
2.300ft. The other artesian well is at the Buttes- 
anx-Cailles, on the south-east of Paris, at an eleva- 
tion of 203ft. above the sea. The Tertiary strata 
are there only 205ft. thick. This well is not quite 
on so large a scale as the other, and is still, at the 
depth of 1,640ft., in the White Chalk. The dis- 
charge from these great wells will probably be equal 


116 


to that of a small river. At Passy, notwithstanding 
some defective tubage, and the circumstance that 
the surface of the ground is there &b6ft. above the 
Seine, the discharge at the surface is equal to 3} 
millions of gallons daily; and it has been above 5 
millions, or enough for the supply of a town of 
150.000 inhabitants. 

The question may arise, and has arisen, why, 
with a Tike geological structure, should not like 
results be obtained at London as at Paris; and, toa 
certain extent, it has been answered. At Kentish 
Town an artesian well was, in 1853, carried through 
32-tft. of Tertiary strata, Gift. of Chalk. 1 tft. of 
Upper Greensand, and 130ft. of Gault. Instead of 
then meeting with the water-bearing Lower Green- 
sands which crop out from beneath the Chalk, both 
on the north and south of London, unexpected 
geological conditions were found to prevail, and 
not only were these Greensands found to be absent, 
but likewise all the Oolitic and Liassic series. The 
bore-hole passed at once from the Gault into a 
series of red and grey sandstones, probably of 
Palwozoic age, and not water-bearing. The Chalk 
has more recently been traversed at Crossness, 
near Plumstead, where its baso was reached ata 
depth of 785ft., and the bore-hole carried 159ft. 
deeper into, but not throngh, the Gault, when, 
owing to difficulties caused by the small size of the 
bore-hole, the work bad to be abandoned. 

Such is the geological structure of the ground on 
which London is dependent for its first and imme- 
diate water-supply by meansof wells. The highest 
seam of water, that in the drift-gravel, extends 
almost everywhere under the streets and houses, 
at depths of from 12ft. to 25ft., forming what is 
called ground-springs. The Lower Tertiary sands, 
with their greater thickness, and their larger and 
distant area of outcrop, contain the second and 
larger underground body of water beneath London. 
-The third underground reservoir is the Chalk, 
which, from its large dimensions—500ft. to 1,000ft. 
thick—and extensive superficial area, forms a still 
larger reservoir, and source of water supply. 

With the increase of population, however, the 
need for larger quantities necessitated the recourse 
to river-supply; and this supply, equally with the 
other, is regulated by geological conditions, only 
that in this case the question concerns those con- 
ditions which affect the strata throughout the catch- 
ment-basin of the river itself above the town which 
needs its supply. 

(To be continued.) 


THE PHOSPHORESCENCE OF THE SEA. 


1 phosphorescence of the transparent com- 

pound, ascidian-pyrosoma, which occurs float- 
ing in occasional shoals both in the Atlantic and 
Pacific Oceans as well as in the Mediterranean, has 
long excited the admiration of voyagers. The 
fishermen of Naples know the pyrosoma by the 
name of " lanterne.” Though its phosphorescence 
is so intense, yet zoologists have not hitherto rightly 
ascertained what are the organs which produce the 
light. Professor Paolo Panceri, of Naples, in the 
course of his admirable researches on the phospho- 
rescence of marine animals, bas, says the Athencum, 
lately studied that of pyrosoma, and conclusively 
demonstrated, to the satisfaction of Dr. Krohn and 
other naturalists now at Naples, that the light- 
emitting organs are two large granular patches, 
placed on either side near the mouth of each of the 
tunicate constituents of the compound mass. B 
cutting a section of the pyrosoma, placing it in fres 
water, and then under the microscope in a darkened 
room, it is at once seen that the light is produced 
by these two masses. Professor Panceri has, at 
the same time, made important observations on 
the development and anatomy of pyrosoma which 
were also studied during his voyage in the Rattle- 
snake by Professor Huxley. Professor Pauceri 
has found that from a single egg not only do four 
embryos develop, bat that the “cap” to which 
they are attached represents a fifth, which attains 
its development first, has a mouth, nervous system, 
and a heart, that pumps blood into the chain of 
four embryos eneircling it. It is, in fact, a nurse.“ 
The Italian Professor has also discovered a so- 
called “colonial” muscular system in pyrosoma, 
by which it is probable that the excitation causing 
a wave of phosphorescent light as observed in these 
animals is transmitted. In his entirely novel and 
ably worked-out investigations of the phenomenon 
of phosphorescence (he has already published me- 
moirs ou that of Pennatula, Pholas, Beroe, and 
Ciectopterus), Professor Panceri is doing a work 
worthy to be ranked with the researches of thu 
great Neapolitan naturalists, Cavallini, Poli, and 
Delle Chiaje. 


New Safety-Lamp. — Some experiments of. 
apparently. a satisfactory character, were made on the 
25th of March, at the Coal Exchange, ona new enfety- 
lump for collieries, invented by Mr. Henry Plimsoll. 
The principal features in the lamp were, that it was 
immediately extinguished when in an explosive atmo- 
ephere ; and that, as the flame was surrounded with a 
gluss cylinder instead of wire gauze. the light was 
very brilliant. We learn that the lampa are to be 
tried in some of the fiery collieries of South Yorksbire. 
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LETTERS TO THE EDITOR. 
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[We do nos hold ourselves responsible for the opinions 
of owr correspondents. The Editor respectfully requests 
that ali communications should be drawn up as briefly as 
possible.) 

All communications should be addressed to the Editor 
of the ENGLIBH MECHANIO, 31, Tavistock-street, Covent 
Garden, W.Q. 

All Cheques and Post Office Orders te be made payable 
to J. PASSMORE EDWARDS. 


“T would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original. Montaigne 6 Essays. 


% % In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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JUPITER'S SATELLITES—ADJUSTMENT OF AN 
EQUATORIAL—SATURN’S SEMI-DIAMETER— 
TESTS FOR A 4}IN. REFLECTOR—PLANETARY 
AND COMETARY ORBITS— STAR MAGNITUDES 
—GRAVITATION—AND THE NAUTICAL AL- 
MANAC. 


[8958.)—I must apologise to Vega“ for having 
read his origival question (11225, p. 676, Vol. XIV.) 
rather carelessly. Until I referred back to it jast now, 
T really fancied that he had observed the reappearance 
of Jupiter's first satellite on the night of January 12th, 
1871, at 8h. 6m. 57s. Local mean time. Now, however, 
I find that he saw it at (what he imagines to have been) 
8h. 6m. 5786. Greenwich mean time, which renders the 
whole affair inexplicable, even on the assumption that 
the aperture of his telescope differed to some extent 
from that of the one employed by Mr. Christie. Of course 
an eclipse of one of Jupiter's satellites is a phenomenon 
happening at the same absolute instant, at every place 
whence it is visible. In point of fact, it is as though 
a bright light were suspended in the air at a sufficient 
height to be seen over a large area of the earth's sur- 
face, and such light were to be extinguished. Reflect- 
ing, then, on the fact that a satellite does not plunge 
into, nor emerge from, Jupiter's shadow per saltum, 
„Vega will see tha: tne only concciveable thing which 
could operate in altering the apparent Greenwich 
time of the disappearance or reappearance of any given 
one, as viewed at his station, from that at which the 
same phenomenon occurred at Greenwich itself, would 
be difference of telescopic aperture. Obviously, the 
bigger the object-ylass or mirror, the later the satellite 
could seem to disappear, and the sooner to reappear ; 
bat if he and Mr. Christie had been observing with the 
same sized instrnments, then, as Mr. Christie saw the 
reappearance at 8h. 8m. 10s., Greenwich mean time, 
“ Vega ” ought to have caught it at 7h. 55m. 18°33. of 
his Local mean time—i.e., at the identical instant of 
its Greenwich observation; inasmuch as 8° 14°10 = 
12m. 56:6678. I do not know quite what your correspon- 
dent means about allowing also for acceleration.“ 

It Lamroch ” (qy. 11450, p. 80) will consider for an 
instant, he will see that the polar distance (or declina- 
tion) of a star must be the same, whether his place of 
observation be at Manchester or Marseilles. The alti- 
tude of the pole varies, but not the distance of individual 
stars from it; ro that the only correction required is 
oue for refraction, for which he will find ample direc- 
tions in Loomis.” I wrote on this same subject some 
time ago in these columns, and illustrated the effect of 
refraction on the identical star mentioned by your cor- 
respondent, by the aid of a diagram. Lamroch”" 
will find this letter and illustration on p. 417 of your 
twelfth volume. 

In answer to Mr. Hatching (query 11453, p. 80) it is 
the semidiameter of the Ball of Saturn that is given on 
pp. 801 and 303 of this year’s Nautical Almanac. The 
elements for the determination of the dimensions and 
appearance of his rings are given on p. 513. 

1 may reply to the first query (11467, p. 80) of 
“ A. L. B.“ by saying that the theoretical light grasping 
power of his 4Jin. Browning-With reflector, would render 
a 123'1 magnitude star of Argelander's Scale his 
minimum visibile; and that its separating power would 
be about 0°96’, or, say, 1“. For tests he might try 22 
Cancri, § Cavcri (I doubt if he will do much with this), 
84 Virginis, 126 P XI. Virginia, & Dootis, 42 Betis 
(very difficult), Struve 1881 Boötis, 85 Comm Berenicis, 
» Coronm Borealir, Struve 1952 Coronm, and = Urse 
Majoris. 

“A. L. B.“ will find his second question (11468) 
answered on p. 273 of your last volume. IIe surely can 
devise an index for himself. 

All I can possibly hope to do for Aristarchus ” 
(query 11507, p. 81) is to give him some kind of idea 
of the principles on which the orbita of planets and 
comets are computed. To go into anythirg like 
numerical detail wonld be wholly imporsible witbin the 
limits of a letter, inasmuch as many pages are devoted 
to the methods of calculation of the orbits of these 


bodies in works on spherical astronomy. Firstly | shifts from one side of him to the other: 


then, with reference to the elements of tho orbit of a 
planet. They are seren. 1. The periodic time. 
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Tbis is obtained directly by observing its right 
ascension and declination for eeveral days when it is 
in or near one of its nodes. These we must turn into 
longitndes and latitndes, in the manner exemplified a 
week or two ago. Then by a simple proportion we 
find ent when the latitude of tbe planet was nothing ; 
and it is, of course, at that instant in ita node. We have 
only to make similar observations when the planet 
comes round to the same node again, and this will 
give us the time of one revolution. 2. The mean dis- 
tance from the san, or semi-axis-major of its orbit. 
This is most easily got by Kepler's law, when we know 
the periodic time. Otherwise by observation which I 
cannot ask for space to explain. 3. The longitude of 
the ascending node. This is calculated from the ob- 
served longitude of the planet in one of its nodes ; and 
the longitude of the snn aud the radius vector of the 
earth at the same instant. These data are acain 
obtained when the planet returns to the same 
node, and hence the direction of the line of 
nodes calculated. 4. The inclination of the plane 
of the planet's orbit to that of tho ecliptic. This is 
found by the longitude and latitude of the planet being 
determined at the instant when the sun's longitade 
is the same as the heliocentric longitude of the node; 
then a very simple formula in spherical trigonometry 
gives us the required quantity. The heliocentriclongitude 
and latitude of a planet is also trigonometrically de- 
rived from its geocentric longitude avd latitude, 

5. The eccentricity of the orbit; and (6) the longitade 
of the perihelion are found by ascertaining the length 
and position of three radii vectores (assuming the orbit 
to be an ellipse). 7. The place of the planet at a par- 
ticular epoch is the subject of direct observation. 

There is nothing in all this beyond the mathematical 
eapacity of Aristarchus.” In order to determine the 

orbit of a comet we, in the first place, require its posi- 

tion in the heavens at three different times; and the 
longer the interval which separates these times, the 

more trustworthy will be the ultimate results. It 
simplifies calculation if the intervals are equal. Well, 

then, as a preliminary step tba observed right ascen- 
sions and declinations are turned into longitudes and 
latitades. Next, the longitudes of the sun, at the three 
instants of observation, are taken from the Nautical 
Almanac, and from these data a diagram is constructed 
which I cannot here reproduce. The first calculations 
of a cometary orbit are made on the supposition that 
it is parabolic, and it is asanmed,as a matter of course, 

that the plane of the orbit passes through the san, is 

a conic section, that the qnotient of the area de- 

scribed by the radius vector, divided by the time, isa 
constant quantity; and that for different bodies re- 

volving round the sun these quotients are proportional 

to the parameters of their orbits. Then a plane is hy- 

pothetically assigned to the comet’s orbit, and it is seen 

whether any of the canons just enunciated are violated. 

If they are not, we have hit upon the right plane; if 

they are, we must try again. So then at last by a 

system of trial and error, the true plane is found; and 

then places of the comet are calculated for some time 

in advance on the supposition that the orbit is para- 

bolic and described in that plane. By the comparison 

of its observed places with the predicted ones, we soon 

find out whether the comet is really describing a para- 

bola, or whether its orbit is a hyperbola or an ellipse. 

Such is the very barest outline of the method adopted 

to arrive at the figure and dimensions of a cometary 

orbit. In practice, as I told a Young Astronomer," 

the geometrical relations involved are represented by 

eqnations, and then are solved by successive approxima- 

tions. My querist should get Chauvenet’s, Norton's, 

Main’s, or some other work on spherical astronems, 

as I must repeat that it is hopelessly impossible 

to enter into any detail in such a letter as this. 

In reference to query 11508 (same page), I must 

express my exceeding surprise that Aristarehus.“ 

as an amateur astronomer, does not possess @ copy of 

Webb's “Celestial Objects for Common Telescopes,” 

inasmuch as I fancied that it was (as it ought to be) in 

every observatory in England. From it I have copied 

the little table which follows :— 


Smyth's Mag. Struve. Horschel. Argelander. 

10 9'3 10°4 9'4 
11 10 11:8 10 

12 10°4 11:7 10:6 
18 10:7 12:5 112 
14 109 13°83 118 
15 109 14°5 12-4 
16 10:9 159 13-0 


I do not quite see the natare of Mr. Skolton’s dif- 
culty (qnery 11559, p. 106) with regard to the diagrams 
of the eclipses of Jupiter’s satellites in the Nauticci 
Almanac. Let us take that for the present month (p. 437) 
as an example. On the night of the 25th satellite 1 will 
reappear from eclipse at 8b. 39m. 30s., Greenwich 
mean time. Well, in order to observe this phenomenon 
Mr. Skelton must direct his telescope (presumably 
fornished with a Huygbenian or inverting eyepiece) to 
the little spot marked rin figure 1. Or if he should be 
on the look ont for the reappearance of satellite 2 from 
eclipse during the early morning of the 28rd, he must 
watch the spot marked r in Fig. 2. Again, the disap- 
pearance of satellite 3 in eclipse, 38 minutes and 11 
seconds after midnight en the 18th will take place at 4 
in Fig. 8, and ita reappearance next morning (after 
Jupiter has set) atr in the same figure, and so en. T 
only thing which strikes me as possibly being a lite 
nnintelligible to your correspondent is the reterend#: u 
the explanation on p. 502 to Jupiter's opposition pij =! 
this will disappear when Mr. Skelton reflects that ue“ 
that time Jupiter's shadow—as viewed from the e to 
so thay o: 
diagram can possibly be true for the whole mont! 


which this phenomenon occurs, ? 
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orbit polis the earth in the same direction as the sun 
does; and in another tends te separate them. As it is, 
it is the centre of gravity of the system of the earth 
and moon, which describes an orbit about the sun: 
were the moon to be annihilated, as imagined by M. 
Paris (query 11568, p. 106) the only difference would 
be that the centre of gravity of the earth itself would 
continue to describe that orbit. 
With reference to what Mr. Woods reiterates (in 
qy. 11578, p 107), as to the defecta of tho Nautical 
Almanac, I must say that I demur altogether to his 
designation of the explanation given on p. 539 as 
“ trashy,” inasmuch as, as far as it goes, it is perfectly 
sound and good. The Nautical Almanac has enough to 
answer for in the shape of its defective tables of the 
phenomena of Japiter’s satellites, and absolutely 
ecandalous ephemeris of Uranus, without being made 
responsible for faults from which it is free. Mr. 
Woods must really forgive me for saving that he can 
have but little practical acquaintance with occultation 
work, or he would never make such an astounding 
demand as that the times of occultations should be 
given for other latitudes. than that of Greenwich! 
Why, does he know that the time of an occultation 
differs even as seen from Greenwich and from High- 
gate ? and that, in fact, it is conceivable that a star 
may be ocenlted at one of these places, and not at the 
other atall? The Nautical Almanac contains the 
data needful for making the calculations for any given 
locality: to make and tabulate the computations of the 
times of all visible lunar ocoultations for every in- 
habited place on the globe wonld be to produce a book 
to which the rea dtd sagen Britannica,” would stand 
in the relation of a pamphlet. I must further 
crave my querist’s pardon if I point out that it is not 
the time of meridian passage of the “upper limb” of 
the moon (however, such a phenomenon may be 
imagined te occur) which is given on p. iv., of each 
month; but the instant at which the moon's centre is 
on the u meridian at Greenwich —i. e., due south. 
When ahe is on the lower meridian, she is, of course, 
due north, and below the horizon—which, on the 
whole; satisfactorily accounts for the latter pheno- 
menon being left unnoticed in the Nautical Almanac. 


A FELLOW or TRE ROYAL ASTRONOMICAL Socrery. 


DUST IN THE SPECTROSCOPE. 


(8959. —MR. Browntne (let. 8886, p. 66) is alto- 
gether right in his surmise that I did not put tbe 
question to which he has so kindly and satisfactorily 
replied solely in my own interest; and therefore, in 
thanking him, I think that I may, at the same time, 
legitimately congratulate not only myself but a goodly 
number of my brother readers on having elicited so 
very useful and practical an answer from the Dollond 
of the pe. I say useful and practical an 
answer; because, following hia directions implicitly, I 
succeeded perfectly in freeing the slit of my own in- 
Atrament from dust on the first trial. 

Whether it be the fact or not, that striation of the 
prisms does produce longitudinal lines in the spectrum, 


“ when the slit is nearly closed,“ as stated by Mr. F. earth 


Bird (let. 8899, p. 69), I can answer for it, that, in my 
own case, the striping proceeded from minute particles 
of dust; inasmuch as I always examined the jaws of 
the alit with a powerful magnifier, after my attempts to 
elean them. 


A FELLOW or THE ROYAL AsTRoNoMICAL SOCIETY. 


P.S.—I must not forget to thank S. W.” also for 
his letter (3946, p. 97). 


CONTACT OF COMETS WITH THE EARTH. 


(8960.]—THE most charitable conclusion that I can 
come to with reference to letter 8916, p. 91, is that 
“E.L. G.“ must be la ing under some hallucina- 
tion when he says that he showed” me certain 
things “in your columns,” &0, He, more sue, made 
some dogmatic assertions; but, until I (and others) 
can rise to his sublime height of belief in his own om- 
niscience and infallibility, I must be forgiven for 
doubting that be has shown anything. 

As far as his sneers at Mr. Poulett-Scrope are con- 
cerned the whole matter lies in a nutshell. Mr. Scrope, 
and every one else who has examined the extinot volca- 
noes of Auvergne in situ, are agreed in referring 
them toa period extending from the Upper Eocene, 
throngh the Miocene and Pliocene. The minimum an- 
tiquity of the last named epoch is perfectly familiar 
to every geologist who reads these lines. But, upon 
the steep sides of these cones lie, absolutely undisturbed, 
scorim, lapillm, and pumice-stone, which anything is 
the nature of a flood, sixty thousand—to say nothing 
of six thousand—years ago, must inevitably have 
swept away, and redeposited in a chaotic mass else- 
where. Hence, wherever the Noachian deluge went it 
did not penetrate tothe Valley of the Auvergne. 
1 regard to Lyellology,” that can take care of 


As for the “ grandiloquent” brag about what“ J shall 
show,” and the warning that I have given, &., I can 
only say that I seem to have an idea that men have 
arisen before who were going to set all the world to 
rights; and that just as E. L. G.” is about to frus- 
trate and confound all the geologers,“ so did a cer- 
tain man called Hampden essay but the other day to 
show that astronomers were idiots, and that the world 
was even asa cake. If my memory serves me, 
though, at was Hampden himself—and not the earth 
who wms proved to be a “ flat.” 


A FELLOW or THE ROTAL ASTROXOMICAL SOCIETY. 


8 ing theoretically, the moon in one of her 
peaking y» part 


NOMENCLATURE, &c. 


(8961:}—I RATHER fail to see, exactly, what 
L. C. E.“ (letter 8884, p. 66) is driving at; inasmuch 
as hia aim would appear, on the surface, to be to 
convert himself into a kind of literary Malay, and 
run a-muk and tilt at all he meets.” 

In limine, he surely does not mean seriously to deny 
the inestimable advantage of technical terms in 
Science; nor imagine the English langnage to be so 
tich in words as neither to require, nor admit of, any 
additions! Had he read the most valuable and popular 
series of papers on Electricity, by Sigma,” running 
through your recent volames, and notably had he con- 
sulted Vol. XIT., p. 290, he need have been under no 
difficulty as to the exact meaning of the quite new” 
words to which he takes exception; but which even he, 
I think, cannot deny are short, easily remembered, 
and convenient. Besides, I assume that a period must 
have existed when every word was quite new.” 
Almost certainly, in our fathers’ time, Lucifer,” as a 
name for matches igniting by friction, must have had 
its origin: while, in our own, “florin ” and " telegram” 
are two out of several which strike me as having arisen 
in, or been adopted into, the English tongue. 

It seems almost idle to point out how ciroumlocntion 
and periphrasis are avoided by the use of a single 
technical word; and it would be hard to find fault 
with those used by “Sigma” on any other ground 
than that of their novelty (to L. C. E.“). 

Into the terminology of chemistry I must decline to 
enter. Ne sutor,” &., and we have plenty of excellent 
chemists both able and willing to take their own parts, 

With regard to “L. C. E.'s” strictures, on the mode 
in which selenography appears to be pursued, I would 
just observe that if ever we are to know anything of 
the causes which have operated in the production of 
the moon’s existing physical oondition at all, it must 
be by the patient and almost niggling collection of such 
details as those to which he takes exception. I fancy 
that we have broad facts” enough—and to spare—as 
to the general state of our satellite as it is. 

And again, with regard to Seochi's researches on the 
solar flames, we know that these consist of stupendons 
uprushes of incandescent hydrogen gas: obviously 
through a resisting mediam—and that is very nearly 
all. To observe, then, how high they extend above the 
sun’s surface, before they are deflected, or become spread 
out—to note carefully any peculiar spiral conformation 
or the like—is to add to a mass of facts whence, some 
day, the most important possible deductions will pro- 
bably be derived. 

I am not concerned to defend my brother micro- 
scopists, who have, I fear, wasted a great deal of time 
over Diatomacem; and made species and invented 
synonyms, «sgue ad nauseam, I have known a man 
spend as much as would keep a Jabourer, his wife, and 
family, for three months, on a single object-glass, 
merely in order to resolve the acus —and fail, 
dismally, to do it, after all. 

As for microscopic anatomy, though, it is in its 
infancy; and no man may say whereto it will grow. 
" What,” said Franklin, is the use of a new-born 
baby?“ Oersted's famous discovery was only made in 
1820; and already the electric telegraph girdles the 
l 


A FELLOW OF THR ROYAL ASTRONOMICAL BOCIETY. 


[8962.] —“ TAKE astronomy as exemplified in ‘our’ 
pages; look at those straggling sketches intended to 
represent some mountain or crater of the moon, and 
then read the long discussion as to whether a little 
crooked mark is a cleft ora rill. What on earth does 
it matter which it is?“ 


This passage (which occurs in let. 8884, No. 867, 
p. 66) having arrested my attention, a few remarks on 
it, I approhend, may not be out of place. L. C. E.” 
is certainly not a master in understanding“ things 
regarding the moon. It is well for him to fear when 
such is the case, as he may then be excused for putting 
the question, What on earth,” &c.? To those who 
are content with earthly things it may well be a matter 
of indifference whether a ‘‘atraggling sketch-” repre- 
sents one thing or another, and the signification of “a 
little crooked mark ” is a matter of very little moment. 
If we were looking on the motley group pacing to and 
fro in St. Paul's Churchyard from the gallery surmount- 
ing the dome we might be inclined to think that the 
creatures thus engaged were of Liliputian statare; 
but we take a higher standpoint, and from the car of a 
balloon we gaze upon the map ” spread out below us, 
in which the very dome on which we lately stood has 
diminished toa mere point. Stretching ont in every 
direction from the vast masses of building, themselves 
fringed with buildings, are narrow lines, some straight 
and others crooked, quite distingnishable at a certain 
elevation, but growing narrower as greater altitudes are 
attained. At length night comes on. By some remark- 
able agency our aérial travellers have lost—not con- 
sciousness, but—discernment, forgetfol of what they 
saw on terra firma. A number of twinkling points of 
light engage their attention, and they begin to specu- 
late as to what they can be. They are the minutia of 
the scene; and while the acronants remain in the 
mental state in which we suppose them to be, it is only 
by a process of observation and reasoning that they 
might be able to arrive at the conclusion that these 
twinkling points were lamps to enlighten the darkness 
of the Liliputian inhabitants, themselves minutia 
amongst the larger features scen by daylight. We 
readily graut that such a process as we have supposed 
is apparently un accompanied by any tangible bencfit; 
but personal benefit, apart from the discipline of the 
mind, is one thing, and the discipline of the mind is 


anether. The straggling lunar sketch, the little crooked 
mark, are letters in Nature's alphabet. The great A’s 
and crooked 8's frst attract the attention of intellectual 
children, and they learn to regard them as exponents 
of mountains and valleys, elevations and depressions 
of the moon's surface. By-and-by they find that the 
minatis of the lan e must be studied, the B’s and 
E’s and M’s mast combined to form words, and 
when sentences are introduced they would be in a mea- 
sure uniutelligible without the minutia of points—the 
commas, semicolons, and periods. Selenographers 
have made ont many of the broad facts of their science, 
and they are proceeding slowly to combine with them 
such minutia as will enable them to take a further step 
in interpreting the phenomena presented to their 
notice. To forma correct judgment of anything seen 
at a distance no little mental discipline is necessary, 
but rather well-trained habits of observation, accom- 
panied by a facility of grouping and examining facts, 
not neglecting meer fabs 5 unimportant— 
“a single grain 0 0. 
yee oe W. R. BRT. 


P. S. Sigma’s letter (3921, No. 868, p. 92) is 
much to the point, and may be read with great 
advantage. 


— 


THE METRIO SYSTEM. 


t3963.. —" E. L. G.” (let. 8985, p. 96) asks me for 
evidence that the metric system has gained the ap- 
proval of the vast majority of scientific men.” That 
statement of mine referred to the ordinary French 
decimal metric system of weights and measures, and 
also to the general principle of decimalising measures ; 
it is, therefore, more ingenious than ingenuous of 
“E.L. G.” to set forth Laplace as the only one who 
ever used decimal angular measures, about which I way 
not speaking, and which, however useful they may or 
may not be in themselves, do not necessarily belong to 
the system. 

It is quite needless to seek for names; we need only 
open any scientific book, and we shall find that decimal 
measures are always employed. If any one wishes to 
express the mechanical equivalent of any agency, we 
find foot-pounds run out to millions, or else foot-tons 
taken for a larger unit. I do not believe that a single 
instance can be found of any one reducing those 
decimal figures to tons, hundredweights, quarters, and 
pounds. Why? Because the decimal figures are all 
comparable among themselves with the smallest mental 
effort, while the others are not se, but require consider- 
able effort to understand ; but this is exactly the reason 
why the decimal system is advocated for general use. 

The same illustration will give us further evidence 
of the adoption of the French system by most scientific 
men, for we bave only to glance over the best chemical 
manuals to find that they use that system almost ex- 
clusively. Again, why? Simply because to scientific 
men the advantage of that system is so self-evident 
that they will no longer burden their pupils with the 
useless complications of the English weights, &0. 

It is really of very small consequence whether Her- 
schel was a decimalist or no, because every man has a 
right to his own opinion ; but the quotations given us by 
“E, L. G.,“ so far from proving him an anti-decimalist, 
are almost identical with my own arguments on the 


| subject. He distinguishes clearly the two parts of the 


question, the unit and the divisions. As to the first, 
the unit and its standard, there may be plenty to be 
said, and the arguments as to the superiority of the 
English unit over the metre would be perfectly sound 
if all the world were afflicted with a confusing 
system like ours, and anxious to unite with us 
in remedying the evil; but this is not the case 
—those who have the metre have none of our con- 
fasion, and to ask them to adopt our foot, even 
if it had any great inherent advantage over the metre, 
would be to invite them to make a change for change 
sake, to give them a porfectly needless trouble without 
in the least diminishing our own share of trouble; for 
it is self-evident that if we change our whole syetem 
of measures, our retaining the foot for the unit would 
not be one fraction less confusing than the adoption 
of the metre. 

It is for this reason that I said that discussion about 
the merits of units and standards was " scattering dust 
about the true object of any importance.” The question 
of importance is this: Are the troubles attendant on 
our present weights and measures great enongh to 
warrant our enduring the great temporary trouble of 
any change? If any chango is to be made, the question 
becomes a practical one, simply that of least trouble 
united to greatest advantage, and is resolved by the 
fact of half the world (civilised) having already adopted 
a satisfactory decimal system; practical considerations 
put ont of question all debate about any abstract phi- 
losophical quidities as to units and standards: we are 
left to decide simply whether we will adopt the same 
system as others, who clearly will not change their 
system to please us; or whether for the sake of preserv- 
ing some fragments of our own old system, we will 
deprive ourselves of the great advantage of partaking 
of a universal system. 

Herschel, in his quoted remarks, simply points out 
the various courses at our option, bat instead of being 
“ no decimalist,” actually suggests that if we do still 
cling to our present system, it would be desirable to 
superadd to them “ tbe additional convenience of a 
decimal system fon facility of calculation,” leaving the 
result to the process of natural selection. And natural 
selection wo can easily foresee will ultimately bring us 
the metric system, because one nation after another is 
already adopting it, and each one puts ir -:easing straiu 
upon others to follow the example Biana. 
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DECIMALS AND THE DECIMAL SYSTEM. 


18964.)—Tnn praises of a decimal system of coin- 
age, weights, and measures cannot, I believe, be too 
often sang; and it isa pleasare to find that the matter 
is receiving such attention in ours.“ In these days 
of improvement in every branch of manufacture, of 
advancement in education, in arts and science, it seems 
marvellous that we, as a nation who have hitherto 
done so much, should in some respects be content to 
adhere to old and effete ideas rather than follow in the 
wake of those who have so wisely led. 

If we, labouring under the influence of our insular 
pride and prejudiee, are determined to cling tena- 
cionsly to systems as intricate as Chinese puzzles, we 
must not be surprised if at some future time we feel 
their pernicious effect in the decline of our comme cial 
intercourse with foreign nations; for what country is 
there which will care to traffic much with one whose 
currency, Ac., are so dificult of comprehension, when 
it can obtain full value for its money in other ports 
where no similar obstacles exist? 

From time immemorial nearly every nation on the 
globe made use of a series of numerals, of which 10 
was the limit, all above that number being in pro- 
gression of tenfold proportions ;” in other words, 2 
decimal notation, which commenced with the use of 
the fingers as counting instruments, hence the word 
4 digit,“ as applied to the cardinal nambers—from 
“ digitus,” a finger. 

Now, it seems reasonable to suppose that if, by the 
repetition of those numbers, we are able to increase 
them to any extent in a decimal proportion, we onght 
to de able to decrease them in a similar ratio. With 
this idea before us, it is not difficult to conceive the 
manner in which decimals were originated. Asalready 
atated, we had a notation with 10 for its limit, and ex- 
panding in decimal proportions, yet when fractions 
were to be considered, we found ourselves in unutterable 
confusion. 

In their case no ready means of comparison was at 
hand, and in order to effect it, it becamo necessary to 
create & new notation, leas than unity, yet possessing 
all the advantages of the other—ergo, tho art of 
tenths, or decimal arithmetic,” invented by Stevinus, a 
Flemish mathematicias, which was improved upon by 
Onghtrede, in the year 1631, from which dato the said 
system may be considered as fally established. Thas 
we became possessed of a simple form of notation 
capable of either expansion or dimination, according 
to the same law. and to any extent, commencjng from 
unity as a fixed number. In order, therefore, to dis- 
tingvish between the integral and fractional notation, a 
sign became necessary. Varions kinds were used, but 
not one met with so much favour as the dot,“ or 
decimal point, now finally adopted. What greater proof 
have we of the ud vantages of the said system when we 
find it invariably used by scientific men of tried ability 
and of careful research, who, from the very nature of 
their pursuits, are luth to undertake any reform that 
affects them without very mature deliberation? Yet 
when we step outside the pale of scientific research, and 
come into the precincts of commercial life, we find a 
system unique in its eccentricities, and totally at 
variance with all nniformity and order. If, as the 
old “wise saw” hath it, “order is of ariversal impor- 
tance,’ and if science has found a decimal system to 
be of such use, surely commerce. so intimately con- 
nected as it is with science, should profit thereby. It 
is peculiar that we who are so precise and methodical 
in other matters, should thus far so signally fail to 
support the character in this particular, and, I imagine, 
itcan only be put down to sheer obstinacy or short- 
sighteduess on our part. Comparativelv few there are 
at the present day who do not coincide in the views 
herein set fortb, and taking it for granted that the 
majority carry the day, it behoves us to undertake the 
reform with aa little inconvenience to the public mind 
as possible. This can be done by the introduction of 
the metric system, which, as 1 have above shown, 
already exists as far as our integral notation is 
concerned. Whatever advantages a duodecimal 
or other scale may possess, would at once be cblite- 
rated by the dificnlty and magnitode of the change 
necessitated by the introduction of either, and cannot 
de bronght forward as a reform for the better. It has 
been urged by some short-sighted persons that a uni- 
vereal currency wonld be of immense advantage; 
simply, I presume, because they possess a peenliar in- 
ability to ecmprehend a foreign coinage. Even were 
such to be started, exchange transactions would exist 
so long as commercial intercourse took place between 

countries, thus rerdering the various coipages as widely 
different as before. Bo long as it becomes necessary 
to remit money from one country to another, exchange 
—which is nothing more than the combination of 
freight, insurance, and ceommission—must obtain. 


In 1858, now nineteen years ago, the select com- 
mittee appointed by Parliament to inquire into 
and report upon the advisability and means of 
introducing a decimal system, forwarded its report. 
It recommended the metric system of weights and 
measures as adopted by France, and with respect to 
the coins stated that it would be desirable to withdraw 
certain of them from circulation, and to substitute cer- 
tain others haviug reference to a decimal scale. It 
contemplated "the retention under any circumstances 
of the present sovereign (1,000 mils), half-sovereign 
(500 mils, or 50 cents), forin (100 mils, or 10 centa), 
and shilling (50 mils, or 6 cents),” and eonsidered 
“that the present sixpence under the denomination of 
25 mile might be retained, and the crown or piece of 
250 mils (24 cents), of which few were in circulation, 
need not b: witbirawn.” It urged the desirability of 

spensingw‘h the half-crown, the threepenny and 
varperny pic. 4s inconsistent with a decimal scale,” 
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and contemplated the introduction of copper coins of 
1, 2, and 5 mils, and silver coins of 10 and 20 mils (1 
and 2 cents), to which should be added such others as 


experience might show to be requisite.” 


There are but few, I should think, who can raise any 
objection to the plan suggested by the said committee. 
During a period of eighteen years, spent in various 
parts of the world, I have had mach to do with very 
varied currencies, and have been fortanate enough to 
contribute a little towards commercial literature 


(Tables of Ezchange for Gibraltar, 1855; and Tables 
of Exchange for North America. Canada, G. E. 
Desbarats; New York, Appleton & Co.; and Halifax, 
R. T. Muir), and in my opinion words are too feeble 
to extol the praises of a decimal system. 

The late Professor De Morgan, whose talent and 
ability will ever be fresh in the memories of those who 
are acquainted with his works, thus sams up the advan- 
tages of a change to adecimal coinage :— 


1. All eomputations would be performed by the 
same rules as in the arithmetic of whole numbers. 

2. Au extended multiplication table would be a better 
interest table than any which has yet been constructed. 

8. The application of logarithms would be materially 
facilitated, and would become universal, as also that 
of the sliding rule. 

4. The number of good commercial computers would 
soon be many times greater than at present. 

5. All decimal tables, as those of compound interest, 
&o., would be popular tables, instead of being mathe- 
matieal mysteries. 

6. The old coinage would be reduced to the new by 
the simple rule. (Vide bis contributions in the Com- 
pavion to the Almanac,” 1853). 

7. When the decimal coinage came to be completely 
established, the introduction of a decimal system of 
weights and measures would be very much facilitated, 
and its advantages would be seen. 


The opinions of numerous other men remarkable 
for their erndition and research could be cited in 
support of this change, all of which agree with the 
above. 

It is necessary to call especial attention to para- 
graph 7 here, as it is somewhat opposed to the views 
which have been advanced by some writers as well as 
to the proceedings of the meeting held at the Mansion 
House somo time ago. The said paragraph conceives 
the introduction of a decimal coinage as the first 
measure, and I entirely concur in the opinion so ably 
set forth, becanse the present coinage being universal 
throughout the kingdom, the change would be more 
easily effected than in the case of the weights and 
measures which, as every one knows, vary considerably 
with almost every county. The introduction of a 
decimal coinage would be tho insertion of the small 
end of the wedge,” and the other change would follow 
80 goon as it became generally understood. All who 
have written on this subject agree to the advisability 
of retaining the present sovereign, and of dividing it, 
as berein referred to, into 1000 mils. 

The following simple rule, which I have constructed, 
will be foand very usefal in converting the old coinage 
into the new, and it can be mastered with a very little 
practice :— 

(1) Old coinage into the new.—Shillings : Place a 
cipher to the right and divide by 2; the result will be 
cents. Pence: Maltiply by 4, and if the product exceed 
10 or 85, add 1 or 2, respectively, thereto; the result 
will be mils. 


Example,—Reduce 158. 10d. to new coinage :— 


150 _ 
q = TS 


-an. 
10 x 44 2 2 042 


(2) As it may be useful to possess a simple rule for 
reducing decimals of a ponnd to shillings and pence, 
the reverse of the above will suffice, viz:—If there be 
less than 3 decimal figares, apperd as many ciphers to 
the right as are required to make up the nnmber; 
then divide the first two taken together, or the cents by 
5 for shillings. If there be no remainder, divide tho 
third fignre or mils by 4, for pence. If thero be a 
remainder, prefix it to the mils and divide. If, after 
dividing, there be more than 2 remaining, add a half- 
penny. ` 

Example.—Reduce £0:792 to shillings and pence :— 

79 


42 


— E 


15a., and 4 over 
15s. 10d. 
10d. 


Whilst on the subject of decimals, I think it dosir- 
able to add one or two more simple rules, which I trust 
will be acceptable. They are as follows :— 


(8) Inches into decimals of a foot, or months into 
decimals of a year.—For the first two places of deci- 
mals: Multiply the inches or months by 8, and if the 
product exceed 24, 48, or 72, add 1, 2, or 3 respectively ; 
in the case of one inch only, prefix a cipher thereto. 
For the third place: Ifthe number of inches or months 
be even, add 5 tu the second decimal, and adopt the 
right figure of their sum for the third place; if the 
number of inches or months be odd, repeat the second 
5 In either case the third figure is a recurring 

ecimal, 


Decimals of a foot into inches.—When great accu- 
racy is not required, and if the tirat two places exceed 
24, 48. or 72, deduct 1. 2, or 3 respectively therefrom, 
and divide by. 8; if the remainder be either 2, 4, or 6, 
add 3, f. or . 


Examples.—Redace 4in. and in. to decimals of a 
foot: 4 x 8 = 82 (which exceeds 24,.°. add 1) = 33 
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and 0:125 of a foot to inches. 
remainder = 1 inch. 
4. = ljin. 


(4) Ounces into decimals of a pound, or drachma 
into decimals of an ounce (avoirdupois weight).— 
For the first two places of decimals: Maltiply the 
ounces or drachma by 6, and if the product exceed 24, 
48, or 72, add 1, 2, or 8 respectively; in the case of 
prodact. 
For the second two places of decimals: Multiply the 
Srst two places by 4, and strike the hundreds ont ef 
the product; if the remaining figores equal 24, 48, or 


one ounee or drachm, prefix a cipher to the 


72 in value, add 1, 2, or 8 respectively thereto. 


Examples.—Reduce 1 and 11 ounces to decimals of 
a pound (avoirdupois): 1 x 6 = 6 (prefixing 0) = 06; 


6 x 4 = 24 (add 1), . 1 oz. = 0625 of U pound. 


11 x 6 = 66 (exceeding 48, .. add 2) = 68) _ 
68 x á = 2/72 (adding 8 for 72) 75 


In the reverse of the above, when great accuracy is 


6875. 


not required, if the first two places exceed 24. 48, or 


72, deduct 1, 2, or 8 respectively therefrom, and divide 


by 6 for ounces or drachms, and if the remainder be 


either 1, 8, or 5, add 3. J, or 1. 
(5) The following diagram of days in decimals of a 
week will, I trust, be found useful :— 


Days. 1 8 2 6 4 6 


Decimals....... 1 4 2 8 6 7 
Here the whole of the decimals are recurring, and to 


find the equivalent to any particniar day commence 


with the fignre thereunder, and read on, repeating in 


the proper order as required—for example, 6 days = 


857142 of a week. 

We cannot, I think, urge too strongly the adoption 
of a complete system of decimal coinage, weighta, and 
measures, and when we think of the small majority 
that gutticed to “throw out the last bill on the sub- 
ject, we may vet hope to find it pass into law ere long. 


Perchance a petition signed by as many as can be 


foand to support the measure would go some way 


towards effecting the desired reform. 


A. M. Fesrine, F. M. A. 


METRIC AND OTHER DECIMAL SYSTEMS— 


DUODECIMAL ARITHMETIC. 
13965. —Ir is cnrions to see howa man of scientific 


acquirements, like E. L. G.“ (letter 3890), can 


fall foul of the decimal system in tho wav he does, 
and I think that he can have had very little prac 
tical acquaintance with matters of account, or be 
would bave hesitated before passing such a wholesale 


and sweeping condemnation on the system. 


Allow me, Mr. Editor, to recommend E. L. G.,“ 


by way of experiment, to add up (sav) 40 columns of 


50 or 60 lines each of moneys, and 40 more of avoir- 
dnpois weight, tons to pounds, and malo the totals 
of the columns agree with those of the lines. By the 
time he has done with this I think he will agree with 
ns poor accountants that the use of the decimal sys- 
tem, and consequent abolition of the componnd rules, 
would materially facilitate such operations, and would, 
therefore, be a great boon. 

While on this subject, allow me to make a few 
remarks on a decimal money system. I submit that 
there are grave objections to the proposed use of the 
pound sterling as the unit of value, inasmuch as all 
the smaller of our present coins except the florin 
would be useless, and tho mass of the people (the chief 
nsers of the small coins) would be great lorers before 
they conld become used to the new ones. To remedy 
this, I would suggest that the new coinage should be 
in dollars aud cents, the cent being exactly equivalent 
to our halfpenny. Then all our present coins would 
be available, and the tronble of learning the new sys- 
tem would be reduced toa minimum, which to most 
people, especially the poor and uueducated, would be 
a great boon. 

What, in the name of wonder, can be the meaning 
of the fuss made abont the multiplication of concrete 
quantities (qaery 11188)? Verily, the doctors disagree 
on this point as on others. Here we have F. R. A. S.,“ 
“E.L. G.,“ “Moneta,” and others, proclaiming the 
impossibility of the thing, while in most anthorities or 
arithmetic a rule is given for doing it. Passing over 
‘*Walkinghame” as antiquated, take, for example, 
“The Principles and Practice of Arithmetic,” by no 
less a person than John Hind, M.A., F.C. P. S., F. R. A. S. 
&c., bailing from the classic (or mathematic) shades of 
Cambridge. 

His first example is as follows :—Find the area of 
a rectangular parallelogram whose adjacent sides are 
5ft. Sin. and 4ft. 9in. He proceeds to do this in this 


wise :— 
ft. in. 
5 8 = length. 
4 9 = breadth, 
21 0 product by 4ft. 


8 11'3 = product by din. 


24 11'838 = area. 


New, if feet oan be multiplied by feet, and inches d- 
inches, why not pounds by pounds, or shillings by 
shillinga ? 

I may add that most computations of timber mea 
gure are performed in this way. No. 170. 
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MODE OF DISCOVERING THE LONGITUDE AT 
SEA BY THE MOON AND FIXED STARS. 


[8966.]—Scprosk, when the moon comes to the 
meridian of Greenwich, that any one of the fixed stars 
is then two degrees to the west of the moon, if an ob- 
server at cea finds on that day that fixed star one degree 
less to the west when that planet (moon) comes to the 
meridian he is in, and that as to its velocity it precedes 
in a mean progression, the observer is then 27 deg. 
19min. 17sec. to the east of the Greenwich meridian. 
If the fixed star be fonnd at sea one degree more to 
the west, the ship is 27deg. 19min. 17sec. to the west 
of the meridinn of Greenwich. Consequently, if tho 
fixcd star is 27min. to the east of the meridian of 
Greenwich, or if Imin. more to the west, the ship is 
27min. to the west of the meridian of Greenwich, aud 
go on in proportion. Bat ns the moon’s velocity vanes, 
allowances mast be made for these variations, and 
equation tables made accordingly. These tables can 
be made to ns great exactness as is requisite by making 
observations with the telescope and micrometer, where- 
with tho distances to some of the fixed stars is to be 
measnred, not precisely from the moon, bnt from the 
meridian when the moon comes to it. The meridian 
must be distinguished by lines in the telescope from 
the higher to the lower part thereof, one end of which 
line in the observation must seem to tonch some re- 
markable spot or mountain of the lunar orb when it is 
at its meridian altitude: then the said line exactly 
shows the meridian. 

The distance of any of the fixed stara in the neigh- 
bourhood of the moon from the meridian onght to be 
measured by the screw of the micrometor, or by lines 
divided into digits, and sub-divided into lesser deno- 
minations, which lines must cat the meridian line of 
the telescope in right angles. 

In making observations at sea the telescope onght to 
be fixed on a pedestal (being a pole or rule of a proper 
height), farnished with plammets depending on wires 
or plateens, and traversing to contrary points of the 
compass and of the ship. 

Example: If one plummet traverses north or south, 
or from starboard to larboard, or larboard to starboard, 
another must be so placed as that it may traverse east 
or west, or from stern to stem, vice versd. The pedestal 
must be kept exactly even with these plammets, and 
thereby upright or perpendicular, by an assistant who 
has an even band, and by a machinery resembling that 
of a mariner's compass, in which, by means of propor- 
tionate weights, the pedestal must traverse on pivots 

n contrary ways. A microscope must be made use of 
n viewing the plummets, and a screen may be requi- 
site to keep off the wind, thereby the telescope or 
siy other mathematical instrament will always be, 
withstanding the motion of the ship, in the same 
position with regard to the zenith, especially in mode- 
rate weather. Pedestals may be made in which one 
lummet only wonld show the varions declinations of 
he ship with regard to the zenith. The telescope is to 
be so placed on the pedestal as that it may be easily 
moved from one point of the compass to another with- 
out moving the pedestal. 

In this method it is not requisite to know the place 
of the moon as to its declination, either at sea, or at 
the meridian of Greenwich, or any other. It will be 
requisite only to find the moon's right ascension, of 
which tables may be made according to the general 
opinions of astronomers by the observations already 
made, within one or two minutes of a degree; but by 
observation with the new micrometer, which measures 
the distance of the fixed stars’ directly from the 
meridian, it may be pre-calculated within a fow 
seconds of a degree, on which the more exact discovery 
of the longitude depends. 

It is next to an impossibility to find the moon's exact 
place as to its declination, because the moon has always 
some parallax and refraction of declination, except 
within the tropics, when it ie directly east or west, or 


just inthe zenith. But the moon’s right ascension can | 


be exactly observed with the meridional micrometer 
every time it appears at its meridian altitude near any 
of the fixed stars, because, when it is at its meridian 
altitude it bas no parallax or refraction of right ascen- 
sion. It is requisite to take notice of the declination of a 
fixed star, because the greater its declination the less 
space will make a degree, minute, or second distance 
from the meridian. The meridian altitude of some 
remarkable spot or mountain of the moon may be taken 
by another observer with any of the quadrants that nre 
commonly made use of atsea. He must give notice 
thereof to the observer who observes with the telescope 
and micrometer, who must then observe the distance 
of one of the fixed stara from the meridian. Or the 
moon’a meridian altitude can be exactly taken by the 
same observer with the same telescope and micrometer 
disposed in an astronomical quadrant, kept by the 
game machinery as the telescope, in snch a position 
with regard to the zenith, as that of an altitude at sea 
witbent a horizon. The plummets of the marine 
pedestal which I have described will inevitably direct 
the band and eye to keep the instrnment in such a 
Proper poeition at xea for making the necessary ob- 
servations, Althongh the motion of a ship or any other 
Sause would occasion an error of a few minutes of a 
legree in observing the meridian altitnde of the lunar 
„Drb, it wonld eanse an error only of a few miuntes of 
1a degree in the longitude, because there would be abont 
£ 4 difference of a few seconds of a degree as to tho dis- 
t ance of a fixed star from the meridian lino of the 
‘lescope. Butin case of such an error, and that the 
‘servation may be the more exact and suficient, the 
ced star mnst by all means be in the vicinity of the 
don, and at a proper distance from the zenith. 
} {f it be om the same side as the observer of the 
d pa’s parallel of declination, the more remote it is 


ear 


from the zenith, and the more exact the observation, 
as is demonstrated by a triangle, one side of which will 
be a segment of a line passing from any certain point 
of the moon (when it is a few minutes of its meridian 
altitude or a few minutes below), another side of the 
said triangle a line from the raid point of the moon to 
the star of observation, and the other side a line from 
the star to the zenith line, so as to join the zenith line 
at right angles. But if the star be on the other side 
of the moon's parallel of declination, the nearer it is to 
the zenith the more exact still the observation, as is 
proved by a similar triaugle on the other side of the 
moon's parallel of decliuntion. In either cn-:e, the 
more the plece of observation is north or sonth of the 
moon's parallel of declination the more exact the ob- 
servation. As it requires extraordinary accuracy and 
expertness, and eaunot be learnt bnt by diligence aud 
practice, it would be commendable that particnlar 
astronomival schools were more established for this 
branch of experimental astronomy. I apprehend 
the lungitade can be easily and certainly discovered at 
rea by this method within half a degree of a circle, and 
frequently nearer. 

It wiil be an advantage in navigation, although tho 
cthor methode—viz., by observing Jupiter's satellites 
(I need not say much regurding these minate bodies) 
with which, by mensuring time with a watch, 
shoald likewiee prove truc, as it ia to be hoped they 
will, because observation of the longitude can be more 
frequently and exactly made by the moon and star 
than by the eclipses of Jupiter's satellites, as a watch 
must bo sometimes corrected. By this method it can 
be corrected at sea, and therefore can be usofal for 
discovering the longitude when the moon is invisible 
at the time it comes to the meridian, or the star im- 
perceptible by the interposition of clonds, or from the 
light of the sun. This method can be rendered im- 
mediately practicable if the tables that are made of the 
moon's right ascension are pre-calculated to sufficient 
exactness, which can be soon known by experiments; 
probably they are. By future observation the said pre- 
calculation may be improved and brought to as great 
perfection as can be expected—thbat is, within a second 
or two of a degree. The other great difficulties pro- 
ceeding from parallaxes and refractions are in this 
method completely obviated. This method of dis- 
covering the longitude at sea depends on the experi- 
mental astronomers and mathematical instrament- 
makers to redace it to practice. 


High Heworth, Gateshead. Batre LOwpox. 


“SCREW'S ” MULTIPLICATION. 
[8967.)—I DON’T see the good of Screw's” mode 
(let. 3941). Bat it reminds me of one published in 
“ The Short Calculator (Longman, Lancaster), which 
shortens process for heavy numbers—e.g., to multiply 
by 999, add 3 ciphers, and deduct the multiplicand. 
Thus, multiply 476521 by 999999 : add 6 ciphers, &c.— 


476521000000 
476521 
476, 520, 523.479 the product. 
Maltiplying thus by 1 additional (which is simply 
adding ciphers), and subtracting the multiplicand to 


compensate for it, completes the whole process. To 
multiply by 998, add 3 ciphers, thas— 


476521000, and deduct 2 x multiplicand 
958042 
= 475,567,958 the product. 


To multiply by 7999, add 4 ciphers; and, ae it requires 
2001 to complete the multiplier to the number 10,000, 
deduct multiplicand x 2001— 


4765210000 x 7999 
955042000 = x 2000 


3812068000 
476521 = x 1 


= 9§,811,591,479 the product. 


In the same way, to multiply £9 198. 11d. by itself, 
multiply €10 by itself = £100, and dednet 18. Sd. for 
added ld. to each side involved, multiplier and multi- 
slicand. Thus 


£100 0 0 
1 8 
99 18 4 the prodnct. 


This is right, I believe, within the 57C0th of a penny. 
J. BARWICK. 


“E. L. G.“ AND GEOLOGY. 


[3968.]—Sone weeks ago I endeavoured to extract 
from“ E. L. G.“ some facts in support of bis theory 
of comet-falls, but without success, I was much dis- 
appointed at the tone in which he carried on the dis- 
cussion, for the question was a bond-fide attempt to 
correct possibly erroneous opinions, and, as the event 
proves, the question was not without interest to other 
readers; as the theme has again been opened. perh»ps 
I may be allowed to make a few remarks. E. L. G.“ 
envelopes his argument in such a cloud of words that 
he puts me in mind of the enttle-fi-h, which retreats 
from hia enemies under cover of a discharge of ink. 
The name of Lyell acts upon him like a red rag on a 
bull. In all the letters he las written on “Gevlogy,” 
he has never given ono fact in support of his theory; 
it has been all assertion, something or other is always 
demonstrable, then why on earth does he not demen- 
strate it? Let us have no more palaver abont Lyell ; 


ETS 


l 
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what does it matter whether this or that man advo- 
cates the doctrine of continuity? What we wish to 
know is whether that doctrine be true or false. Let 
“E. L. G.“ give us but one fact (we do not want mil- 
lions), which is inexplicable on the supposition that 
cataclysms have never occurred, and he will gain at 
least one follower, and although I am now of opinion 
that the present and past distribution of life on the 
earth is incompatible with the occarrence of any 
universal catastrophe, I will proclaim myself n con- 
vert. For instance, let him show that the ordiuary 
forces of nature are incapable of forming turret- 
shaped hills, and that they must bave been fashioned 
in a fow days, or let him show that his floods of water 
conld have had no effect in interrupting the growth of 
the coral reefs ef Florida, and he will go far to upset 
the doctrine which so raises his choler. 
P. SANTALINUS., 


TERRESTRIAL GRAVITATION AND MERCURIAL 
VAPOUR. 


[8969.] ApPRECIATNGd as I do Mr. Proctor’s mathe- 
matical knowledge, aud being rather dithdent of my 
own, I would hesitate before qnestioning any statement 
of his on a mathematical subject, but if 1 understand 
him in letter 8828, p. 86, ante, I am under the 
impression that he must be wrong. He there distinctly 
states that withont the uso of the integral calculus it 18 
impossible to determine the attraction of a sphere on a 
particle outside, or on its surface. Now, if I am 
not very much mistaken, tbis is done witbout tho 
integral calculus in Thomson and Tait's Natural 
Philosophy,” articles 471 and seg. If I am wrong will 
Mr. Proctor be good enough to set me right ? 

In reply to W. R. Birt's question about mercurial 
vapour (letters 3858 and 3674, Vol. XIV., p. 611) the 
only experiments that Iam aware of to measure the 
actnal elastic force of mercurial vapour at different 
temperatures are those of Avogrado in 1832, and 
Reguault in 1844—the former at various temperatures 
from 230° to 290° C., being 58mm. at the former and 
253mm. at the latter, from which he deduced a formula, 
giving 0°0Smm. at 100° C., 19°30 at 200°, 302.00 nm. at 
800°, and 760-00mm. at 360°, or boiling point of mer- 
cury. Regnault could discover no measurable force at 
0° C., at 25 4% 0:034mm., at 49°15° = 0:087mm., at 
72:74° = 0183mm., at 100° = °407mm., at 146:3° = 
346mm., at 178° = 1072mm., at 200˙5˙ = 2201mm. 
As density of mercury vapour, according to Binean, is 
6-7, it is easy calculating the weight of mercury vapour 


in a cubic foot by following formula a T6 (weight 


of cubie foot of air at atmospheric pressure), œ being 
elastic force in millimetres. F.N 


AMERICAN AND SCOTCH INVENTIONS. 


[8970.].—IN No. 868 I observe an illastration of a 
universal angular drilling machine. The selfsame kind 
of tool was in use here, in Dundee, eighteen years ago, 
and it is twelve years since I first used it in different 
workshops here. The inventor was well known here at 
that tune—a poor working fitter, who never saw 
America, who was advised to patent it, but had not the 
means, The machine is and was chietly nsed for small 
holes, such as boring steady-pin holes in machine 
framing. The only apparent difference is that instead 
of the crank handle a fly-yheel was and is used with a 
handle fastened in the rim. FirzBERTIE. 


— 


DR CARPENTER AND PERSPECTIVE. 


(8971.] —I BRG to quote the following from a paper 
by Sir David Brewster, as it appears to relate to the 
statement made by Dr. Carpenter: This tendency of 
the eye to invert the perspective of rectauglo prevents 
er diminishes that appearance of convergency on tho 
plane face of a lofty square tower when we are stand- 
ing not very far from the base. A photograph of the 
tower taken from the same spot would exhibit a pain- 
ful convergency apwards which is not seen by the eye.” 
Being accustomed to sketch, I may add my opinion, 
perbaps, which is that in practice the couvergency 18 
too small to be noticed, as we do not draw higu towers 


near their base. M. Papis. 
LUNAR OBJECTS FOR OBSERVATION, 
MAY, 1872. 


(8973.]—May 9, Mare Crieinm, Hansen, Alhazen ; 
Muy 10, Cl-omedes, Burckhardt, Geminus, Messala. 
Muy 11, Endymion, De La Rue (a tine formation north 
of Endymion). May 12, Lacus Mortis, Plava, Burg. 
May 18, Aristoteles, Eudoxus, Alexander (a fol matlon 
south of Endoxas). May 14, Hipparchos, Triesuecker, 
Hyginas. May 15, Albategnius, Parrot, Airy. Muy 16, 
Clavius, Terra Photographia (a region west of Clavius). 
May 17, Laplace, Maupertius, GAT May 1b, 

clmayer, Vitello. 
Mare Humorum, Dopp yer, Son ak 


P.S.—The monogram of Hipparchus contains the 
objects at present known in the interior. Por details 
of the clefts near Triesnecker, consult * Telescopic 
Work for Moonlight Evenings,” ENGLISH MxCHANic, 
March 10, 1871, No. 811, p. 573; and Catalogue of 
Lunar Objects,” area 1 A, alpha. This rysten, with 
the Hygiuus Cleft, is shown in a large drawing by 
Midler appended to the new edition of the large map. 


Errata.—Letter 3858, No. 866, p. 40, April 14, for 
Almanove read Almanon ; April 18, for Thebtread The) 
April 18, for Sirius IJridum read Sinus Iridum—W. 
Bust. 
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HOW WE SEE A DISTANT OBJECT. 


[8973..—“ Bono” is clear and correct; E. J. D.“ 
should study modern optics. We must not forget that 
light results from ether pulsations on the eye—ether, 
which itself cannot be seen; that it is only when we seo 
our own eyes in a mirror that we see by rays that re- 
bound or reflect to us without any angle, and when 
all the rays of light received are returned (as is done 
by and from a mirror’s surface) the surface that reflects 
is itself unseen and colourless, because it reflects every 
ray; the rays angularly received om the mirror are 
reflected at the like angle. A mirror's frame is visible, 
as Bobo“ shows, by ite shading off or not reflecting 
all the received rays: it reflects but those that denote 
ts colour. 

Light is repeatedly reflected, upward, downward, or 
laterally, distinctness fading with degree of distance, 
according to the laws of perspective, whether observed 
in atmospheric dust or in the objects of a landscape. 
The fading of visibility of distant objects, I take it, is 
caused by increase of intervening ray-crossings, which 
obstruct more extensively as distance increases; but 
also rays diverging, fewer rays reach the eve as distance 
increases. E:. J. D.” may learn something from Sir 
John F. W. Herschel's Lecture on Light,” the sixth of 
his Familiar Lectures,“ published by Strahan. 

J. BARWICK., 


— 


199 74.J—Ix reply to the letter of F. R. A. 8.” 
(8870, p. 61) I beg to say that as Mr. Proctor has, to a 
certain extent, answered my letter (8498, p. 510), the 
fact of “ F. R. A. B.“ not being able to understand it, 
is now of no consequence. I beg to assure him, that 
having often watched with interest the entrance of a 
sunbeam into a darkened room, and being unable to 
satisfy myself how small objects illuminated by it 
became visible to me at some distance, I read the 
theory of light, and have come to the conclusion that it 
does not explain in a rational manner how we see 
distant objects. I, therefore, pat forward the problem 
with a view of ascertaining the opinions of scientific 
men. I will now propose a question, if he will kindly 
answer it. Suppose a vast multitude of persons are 
assembled on a plain, and that in front of them some 
conspicuous object is elevated, so high that all can see 
it (say, a large statue of black polished marble); to 
enable all to see it, the theory of light says:—* The 
rays of light must be detached from every physical 
point of it in all directions; but only those rays which 
enter our eyes can render them visible to us.” It is 
evident from this that two distinct sets of rays must 
proca from the object to each of the spectators —that 

, one for each eye, and yet the polished surface of the 
statue ought to reflect the light specularly. Of course 
I am aware that we eannot make a perfectly polished 
surface, and yet after making due allowance for the 
numerous secondary reflections of the atomic prisms 
(which some suppose all bodies consist of) I cannot 
conceive how the reflections can be so numerous and 
so conveniently arranged that they flash in right lines 
from every physical 7 of the statue to the eyes of 
the spectators, and additional rays must proceed 
to any distance, or to any point from which the statue 
can be seen, even to twenty miles, when viewed through 
a telescope. I shall feel obliged if “F. R. A. 8.” can 
remove my doubts respecting this point in the theory of 

ight. I scarcely think he can mistake my meaning. 
which is to ascertain how, considering the various 
carves in the statue, it is nevertheless able to send an 
uncountable number of rays toso conveniently meet 
the requirements of every s tor, no matter how 
numerous or where placed, whether far or near, pro- 
vided the statue is in view. 


LUNAR METEOROLOGY. 


[8975.]— WI. you allow me to call Mr. Birt's atten- 
tion to the subject of meteors, in connection with a 

sible lunar atmosphere? Onur satellite must be as 
iable to be cannonaded by meteors as the earth, and 
having no appreciable atmosphere, these must impinge 
upon her surface as they were,“ not suffering for the 
most part dispersion, as is the case with our shootin 
stars. Now we know that these bolides contain, at 
events, occluded hydrogen, and possibly other gases, 
and as the foroe of collision must be sufficient, if not 
to vapourise, at least to pulverise, the bolide, we have 
here, I think, a source of vapour and gas, of which the 
otherwise perfect vacuum would prevent the liquefac- 
tion or solidification. Again, we know that whatever 
may be the composition of the moon’s rocks, they can- 
not be pure metal, or the reflection of light from her 
surface would be different. There mast, therefore, be 
oxidation, and it appears very unlikely for the amount 
of oxygen to have been only enough to burn up her 
surface, except upon a supposition I made some time 
ago— namely, that the moon was herself a bolide, which 
consisted of pure metal, and had passed through an 
atmosphere of oxygen in her wanderings. We also 
know that metals smell, therefore evaporate, as in fact 
most mineral substances do, and this under a pressure 
of 15}b. to the square inch. If there be almost a per- 
fect vacuum over the moon’s surface, metals, &c., must 
evaporate much more readily. 

Bolides contain substances such as iron, sulphur, &c., 
which have a powerful odour, and as cp must for 
ages have been showered upon the moon, it seems to 
me to be certain that our satellite possesses an atmo- 
ephere, at all events of vapour, of many of the substances 
composing them. Whether the light emitted by the 
collision of an enormous bolide on the dark limb of the 
moon could be seen by a telescope accidentally turned 
that way, I think doubtful, yet, if I am not in error, 
there have been some appearances which render such a 
supposition jast possible. M. Paris. 


BASKET-MAKING. 


[8976.]—In back numbers queries asking for infor- | 


mation on basket-making have appeared. The follow- 
ing, extracted by the Journal of Horticulture from J. C. 
London’s Suburban Horticulturist“ (a work now, I 
believe, out of print) may be useful. 

One year's shoots of the common willow, or of some 
other species of that family, are most generally used. 
The shoots are cut the preceding autumn, and tied in 
burdles, and if they are intended to be peeled, their 
thick ends are placed in standing water to the depth 
of 3 or 4in.; and when the shoots begin to sprout in 
spring they are drawn through a split stick stuck in the 
ground, or an apparatus consisting of two round rods of 
iron, nearly balf an inch thick, lft. 4in. long, and 
tapering a little upwards, welded together at the one 
end, which is sharpened so that the instrument may be 
readily thrast through a hole in the stool or small 
bench, on which the operator sits. In using it, the 
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operator takes the wand in his right hand by the amall 
end, and puts a foot or more of the thick end into the 
instroment, the prongs of which he presses together 
with his left hand, while with his right he draws the 
willow towards him, by which the bark is at once 
separated from the wood: the emall end is then treated 
in the same manner, and the peeling is completed. 
Every basket consists of two parts: the framework of 
the structure, and the filling in or wattled part. The 
principal riba in common baskets are two: a vertical 
rib or hoop, the upper part of which is destined to form 
tbe handle; and a horizontal hoop or rim, which is de- 
stined to support all the subordinate ribs on which 
the wands are wattled. The two main ribs are first bent 
to the reqnired form, and made fast at their extremities 
by nails or wire. They are then joined together in 
their proper position, the one intersecting the other; 
and they are afterwards nailed together, or tied by wire 
at the points of intersection. The operation of wat- 
tling is next commenced, by taking the small end 


Fig. 2 shows the same skeleton, with the ribs of one 
side added, and the wattling or woven work commenced. 


| of a wand, and passing it once or twice round the cross 
formed by the points of intersection ; after whioh one or 
perhaps two secondary ribs, are introduced on each 
side of the vertical main rib. The wattling is then 
proceeded with a little farther, when two or more 
secondary ribs are introduced; and the is con- 
tinned till a sufficient number of su i ribs 
are put in to support the wattling of the entire 
structure. The whole art, as far as concerns the 
gardener, will be understood from the following 
figures :— 

Fig. 1 shows the handle and rim of what is called the 
Scotch basket, made fast at the points of 


Fig. 8 represents the commencement of what is 
called the English mode of basket-making; in which 
three l rods of 2ft. or Bft. in Iength, according to 
the intended diameter of the bottom of the basket, are 
laid fiat on the ground, and three other rods of the 
same length laid across them at right angles, as ata ; 
and next the weaving process is commenced, as at b. 

Fig. ö and Fig. 6 show the progress of weaving the 
bottom ; the latter being what ultimately becomes the 
under side, and the former the upper side. 

Fig. 7 shows the bottom complete, the under side of 
it being uppermost. 

Fig. 8 shows the bottom turned upside down, the 
points of some of the radiating ribs cut off, some of the 
rods which are to form the side ribs inserted, and the 
ac cas osha beakat 1 leted, with 

. 9 shows nearly comple 
of the rim finished, and the rod on which the handia is 
to be formed inserted. 

Fig. 10 shows the rim completed and part of the 
handle plaited. . ANDROCLES. 


LIGHTNING CONDUCTORS. 

(3977.]—I wisH to express thanks to Sigma for 
taking 5 of whatI wrote on the above subject, 
as he has been kind enough to do in letter 8923, but 
at the same time I regret that I should have led him 
to suppose I ask questions with a view to obtaining 
knowledge instead of taking the trouble of reading 
for it. 


I put the questions to Philo“ to ascertain whether 
he had any ground for two statements he made—vir., 
first, that condncting bodies (see letter 8783) conduct 
by means of or through their surfaces, as distinct from 
their interior substance, and, secondly, that a di 

bursts things (see letter 8846) by the expansion of steam 
produced, or else” by the repulsion among the 


I asked him the second question because he did not 
notice the first, and because he had taken upon him- 
self to try to set me right (letter 8846), and from the 
evidence of his letters generally, and 8783 in particular, 
I did not think he was the right man for the job, 
otherwise I sheuld have let him slide on. 

When I put into ' mouth the words 
“ electricity is a fluid,“ &., I selected the least likely 
ones that I could at the moment imagine, and the 
reply he has actually made is, I am glad to say, just 
nearly about what I should have „ if I had 


been on the look out for an answer at J. K. P. 


VERDE ANTICO. 


18978.J—ETRHRL TAYLOR (p. 560, Vol. XIV.) asks 
whether the antique green bronze can be perfectly re- 
produced by chemical means. I guess not; no more 
than you can reproduce the exact tone of a picture by 
Raphael, or of an Amati violin. You can imita 
them, of course, and so you can the antique green 
bronze, but only up to a certain point. Moreover, I 
doubt whether the green now seen on metals at Pom- 
peii had the same tint or tone 2,000 years ago, when 
tirst the castings were made, that it now. This 
most exquisite tone and tint is probably produced by 
the oxygen having in twenty centuries worked into the 
body of the metal, whereas any chemical application 
is confined to the surface only. 

Icongratulate Ethel Taylor on the absorbing and is- 
teresting pursuit she has taken up. The only objec 
tion to it is the way it cuts one’s hands to pieces. 
Mine look very much like those of an inharmonim 
blacksmith washed clean, for I can’t work in gloves as 
Ethel Taylor does. If she will mention more exactly 
the way she reproduces the metal objects in Stockholm 
I may be of use to her, as I am familiar with all the 
methods of working in wax and metal, and no proles- 
sional gold, silver, or other metal - worker seems in- 
clined to come to the rescue. ‘ Tubal-Kain “ ongbt, 
from the name, to be able to help her. It is a 
pity that more ladies do not adopt a pursuit € 
adapted to them as working in metals is, especially 8 
precious metals, which require a more tastefal an 

elicate manipulation. 


PROVEN. 


LENSES. 


[8979.]—Iv . F. R. A. B.“ (let. 8710) will examine a gi 
which has the deposit he mentions, he will see it to 
a fungus mycelium, and will find plenty of 
is very troublesome, and if it 
quently it will, after a time, destroy the po 
glass, and this in a good one is not very p 
The only prevention, if it be one, is air, and w 
the glasses occasionally with dry blotting-pa 
into a roll, and then the end sind ge with a ©) or 
with very soft velvet. The good of dry blotting-p 
‘is that it effectually removes damp and grease, w 
washleather never will do for long, and without a 


of trouble. E. T. 


Aprit 19, 1872. 
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PUTREFACTION AFTER DEATH. 


[8980.] —Ir is admitted, in medico-legal investiga- 
tions, that the appearances of rigidity an@ putrefaction 
in dead bodies may be called in te determine the time 
of death. Such signa may, however, appear more 
readily in some circumstances than in others. The 
causes which favour and hasten decomposition lie both 
in the surroundings and in the body itself, in the for- 
mer cafe depending on heat, humidity, and electricity 
in the air; inthe latter, on the aze of the person, his de- 
gree of obesity, the more or less humid constitution of 
his body, and esp cially the kind of malady that has 
caused his death. Thus, among general affections, 
those which alter the bomours and solid organisms 
during life, such as scorbutic disease, variola, dropsy, 
putrid fevers, &., hasten pntrefaction after death. May 
the same be said of the effects of alcohol, largely used ? 
M. Champonillon thinks itis so, and hehas found proof 
of it in facts observed during the conflicts in Paris last 


year. 

On the 22nd May, between three and four a.m., 
fourteen Communists were executed near the Auteuil 
cemetery. By about midday the bodies had assumed a 
violet tint, the face was livid and very much swollen, 
and the wonnds gave out the odour characteristic of 
commencing putrefaction. Phenomena of decomposi- 
tion, quite as rapid as this, were witnessed at various 
points in Paris where the insurgents fell in fight. Out 
of 441 bodies examined it was ascertained that 296 
were those of men that had been given to dronken 
habite. The bodies of 58 soldiers killed in attacking 
barricades, or other encounters, presented, in the 
matter of preservation, a striking contrast to those of 
insurgents that fell at the same place and time. From 
Monday, the 22nd, to Thursday, 25th May, the weather 
was warm, but notstormy. On Friday, the 26th, rain 
fell in abundance, and the temperature of the air fell 
considerably, a circumstance fitted to retard putrefac- 
tion. Nevertheless, M. Champouillon observed that in 
the Place dem Vosges, Place de la Bastille, and neigh- 
bouring streets, the bodies of insurgents,lying pell-mell 
along with those of the military, had preserved a 
marked advance in the progress of their decomposition. 

He considers it established, from numerous observa- 
tions, that drunkenness induces in the bodily orga- 
nism a atate which favours the rapidity of decomposi- 
tion after death; and that the bodies of drunkards de- 
compose at a more rapid rate than those of sober 
persons. He hopes to be able to determine, with pre- 
cision, what are the limits of this advance in decompo- 
nition. A. B. M. 


THE FLIGHT OF BIRDS. 


[8981.]—-TnERx are in Asam ample opportunities 
of observing the flight of those birds that not only 
move onwards, but actually rise for considerable 
heights without vibrating the wings. Being a swampy 
country waders abonnd ; the larger ones, as the Korson, 
or Cyrus, the Bor Taellia, Bor Tokolla, and Koonooa, 
all rise after a fow preliminary flaps, aud to consider- 
able heights, in this way. I have often speculated on 
the phenomenon and its cause, and at last find itisa 
simple affair. If carefully noted, the bird will be seen 
te travel to leeward in large circles thus: On starting 
and taking a wide sweep to leeward, it gets up con- 
siderable impetus, and on rounding to face the breeze, 
the wings are more highly inclined, and it rises like a 
kite, and higher than it was before as the circle is 
closed. Circle it really is not, nor yet spiral, for the 
part against the wind has less traverse than the part 
with it. The latter taking (say) twenty seconds, the 
former only (say) fifteen seconds, or even ten seconds. 
Often I have tried to shoot them ere they were too 
high, and it was by taking aim carefully against a tree 
atem, that I found each return was both more to lee- 
ward and higher, yet the wings never flapped once. 
There is no possibility of doubting thisas a fact. I 
have never seen them thus rise without a breeze 
8 don't say it is impossible). On asking my 

usky doorkeeper as I write, he confirms this part, 
saying, ‘‘ Bota parie, pakie na mari” [wind having 
got, wings (need) not strike). 

The Korson is most remarkable ofall. Once, at tiffin, 
soon after I came out, I heard a loud crawk crawk 
just over the house, and running out to see the Korson 
fly over waa well laughed at; not a feather was visible, 
though the noise was so loud overhead still. A friend 
came out, and pointing up told me to look steadily a 
moment, and sure enough, there, miles up it seemed, 
were a lot of little black dots seemingly stationary, and 
they were the Korson, with wings of 9ft. or 10ft. 
stretch. I afterwards watched them with binoculars, 
and never saw one of them flap a wing once. 

The remarks of your correspondent (let. 8260, p. 382) 
about noise of wings sounds comical here. My brother 
and I, both pretty good canocists, were only yesterday 
nearly upset by the start we got at five Hooangs or 
large hornbills suddenly flying off the top of a tree we 
were paddling past, each flap sounding like tearing 
sharply a yard of calico. The noise of their wings 
can be heard at least 240 yards against a breeze: that 
I have measured. 8. E. PEAL. 


Sapakattie, Seebsagur, Asam. 


COMPETITIVE EXAMINATIONS. 


[9982.]—In reference to letter 8918 (page 73) I now 
understand what Mr. Bottone means; but what does 
Prof. Barf mean—that it is doubtfal that SOs is ever 

duced, or that Prof. Odling and Dr. Debus, the 

ondon examiners (the assistant-examiners are Drs. 

Flight and Mille), doubt it, or have never heard of it? 
Burely not the latter. HEDERA. 


s 


—————— 


CONSTRUCTION OF TRANSIT LINES. 


(8988.]—Ix the hope that it may be of service to the 
readers of the EXGLisH MRCHANIC, I now describe my 
plan for the construction of transit lines, which I have 
for many years employed with success. I can claim 
no originality in the invention. This is due to Dr. 
Derbam, and will be found described in Losthorp's 
abridgement of the Philosophical Transactions for 
1721,” Vol. I., chap. 8, p. 227. A bar of iron, A A, Fig. 1, 
about 5ft. Gin. in length, is fixed to a wall as nearly in 
the meridian as may be. To thia dar are attached by 
nuts and screws two holdfasts, B B, at about 4ft. dis- 
tance from each other. These, also, are furnished with 
nuts at their returned ends. Upon these boldfasts, as 
centres, turn the iron bara O C, DD. The bars are 
clamped in any a gah position by the nuts on B B. 
At the ends ef each bar are sliding. pieces, which have 
clamping nuts for adjustment, and also slots, in which 
are the carriers for plumb-lines and the sights for view- 
ing the same. These are secured in their places by 
thumb-screws. One of these sliding-pieces (carrying a 
sight) is shown on an enlarged scale at E. The bars 


are 2ft. in length. The adjustment to the meridian 
E 14 1. 
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can be made by any of the usual methods employed for 
bringing a transit instrument into the meridian; or, 
supposing the true time of the sun's meridian passage 
to be given by a chronometer, by simply bisecting the 
disc at that moment, viewing the southern line through 
the northern sight, This having been done correctly, 
the southern sight and the northern line may then be 
adjusted thus: Bring the northern line over the eye- 
hole of the northern sight, and bring the eye-hole of 
the southern sight to agree with the southern line. 
For greater accuracy, the contact of the two limbs of 
the sun will, of course, be observed as well as the cen- 
tral passage. The first rough adjastment is made by 
turning the two bars with their lines and sights on the 
holdfasts, and then clamping them; the next by the 
plumb-line in its slot, and the final one by the sight in 
ite slot. By the slide in the direction of the length of 
the bars the lines and sights can be brought to near or 
close contact. The weights are suspended in water to 
check vibration, and pierced with a few holes at right 
angles to their axes. 

f solar observations only are required, then, of 
course, one line and one sight are suflicient. In this 
case, the line may be carried in a slot at the end of a 
support of iron fixed to a wall, and the sight can be ad- 


| 
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justed in the slot at the end of another bar or rod of 
n attached to the wall at the required height and 
distance. This is a very oe Se and very effective kind 
of transit line, which I have for many years employed. 
Fig. 2 represents a portable form of transit line for 
travelling or the pocket. The stem A A is screwed 
(say) into the upper part of a window-frame, having a 
sonthern aspect. A piece of brass wire slides in a hole 
at the end of this stem, and can be fixed in any posi- 
tion by a clamping-screw. The end of this wire is 
forated with a small hole for a plumb-line. C is a 
sight-vane, having a dark shade for viewing the zun. 
e sight-hole sliding in a devetail for adjustment, and 
furnished, also, with a clam -screw. Thissight-vane 
is screwed (say) into the cill of the window or other fit 
place, at the requisite distance from the pemb hae: 
and as near as may be in the meridian. he rough 
adjustment is made by sliding the brass wire B B in 
the hole in the stem A A, and clamping it by the screw; 
the final adjustment by the slide in the sight-vane, and 
then fixing by ite clamping-sorew. All the parts in 
Fig. 2 are given half size, and I shall be obliged 
if the same is preserved in the engraving, as well as 
the position in which they are represented in the 
sketch. If any reduction is necessary I trust your en- 
graver will state the ratio. Those of your r who 
may be intereated in the subject of transit lines may 
be referred to the paper in the “ Philosophical Trans- 
actions already quoted; also to Dunn's Introduction 
to Astronomy (1774), p. 28, and Adam's Geometri- 
cal and Graphical Essays,” N (1797), p. 427. 
When once properly adjusted these meridian lines ara 
far superior to any sundial, and give results nearly ap- 
roaching in those of the dip pe. 
ith the transit instrament they cannot, of eourse, be 
compared. However, the one involves the question of 
an outlay of many pounds, the other of only a few 


shillings. 
Sidmonth, April 12. N. B. Henmxex. 


ARE ANTS PIRATES? 


[8984.] —Caw this possibly mean do ants rob at sea ? 
If so I must answer that I don't know. But I do know 
from years of experience that they do rob on land, 
and that most perseveringly and effectually, and to an 
extent that makes them most formidable and expensive 
opponents to those living in hot countries. My 
experience was in Buenos Ayres, where we were kept 
continually on the alert to circumvent, and, if possible, 
destroy them, or otherwise they would soon have robbed 
us of every vegetable that grew in the quinta. 

W. Gavono. 


GARDEN STUFF. 


(8985.]—(8888),—PoraTo CULTURE.—An experienced 
farmer to whom I related my success last year in 
raising a large crop without manure, told me that the 
soil of my garden was 80 good as to render any sort of 
manure for potatoes unnecessary. He added that in 
all soils rank or crude manure was poison to the plant. 

(8911).—Ang Ants Pirates ?—I entirely agree with 
“J. C.“ on this subject. How can the ants increase the 
appetites of the aphides by acting as their scavengers ? 
Earwigs and woodlice I fnd are terrible bud-eaters. 
Ladybirds prey upon the aphis, and hop-growers love 
them. My own observation leads me to think that the 
ladybird and its larva can effect very little in keeping 
down the fly. 

WerrEps.—Always leave a fair proportion of weeds in 
the garden for the autochthones, slugs, snails, and 
other varmint, whose ancestors were the lords of the 
soil ages before man came to usurp it. They, anlike 
Red Indians, can never be entirely extirpated, and if they 
do not find their native weeds will devour what we 
sow. Their numbers can be kept within reasonable 
limita by traps, sach as small heaps here and there of 
old bricks or vegetable refase, to be looked over from 
time to time. 

Rock work.—Ferneries and heaps of tree roots are 
fertile sources of trouble, as hosts of slugs wiil breed 
therein in spite of every care. This shoald be borne 
in mind in choosing a situation for sach ornaments. 


Onrons.—An occasional dressing with powdered 

washing soda in a first rate application. 
STRAWBERRIES.— You can soarcely tread the ground 
of your strawberry bed too hard. Cover the blossoms 
with atraw lightly on fresty nights, aud look ont care- 
fully for woodlice, and a beetle which eats the centre 
of the flower. This beetle was particularly busy at 
Wimbledon when I resided there about ten years ago. 
Pras.—Soak the seed in strong infusion of tobacco 
to keep off mice and birds. When coming up sift a 
little soot over them to disgust the sparrows. 
M. Panis. 


AN ERRATIC METEOR. 


(8986.]—Ow the 16th of March, I was engaged with 
a friend in telescopio work, when I just happened to 
catch sight of a meteor, which, darting down from the 
head of Taurus, pursued a course over Aries to the 
horizon; unlike most meteors, instead of pursuing a 
straight line, it took that of a double curve. It was 
much swifter in ite flight than an ordinary meteor. 
Are such appearances common, or have they been 
noted before? I was unwilling to communicate this 
before, because people are apt to cavil at others ob- 
serving what they have not done; and at once to de- 
clare, that as they had not seen it themselves such 
things could not be. Witness my observations of the 
spots on Venus a month or two back. 

Cams Mixon. 
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EXAMINATIONS, ATOMICITIES, &c. 


8987. — I aw very much surprised that so many of 
your chemical correspondents should have taken so 
great a liberty with Dr. Frankland's name in connec- 
tion with what: has been styled “a legal system“ of 
chemical notation. Many of those who have been 


“ we can account for the existence of phosphorus acid 
without losing sight of the trivalence of phosphorus,” 


thas :— 
H- O“ — P” — O“ — H 
l 


writing npon the anbject of the Government examina- o” 
tions, text-books, &c. (if they will excnse me, avd not i 
think me egotistic), know really very little abont that H 


upon which they have written. Asa seiency teacher 
mygelf, and one who always passed 80 per cent. of 
those who were examined at these Gorernment exami- 
nations, I onght to know something abont what is 
required, and also what Dr. Fiankland wishes to be 
dope. In a conversation with the learned doctor he 
told me “that in the examiuntions an equal number 
of marks wonld be given for a correct answer upon 
any recognised avatem ;” and in my conrse of tenchirg 
I have never introduced constitutional formule, more 
than that which was required to show the stadents 


Tf the above formula were correct why eannot we form 


be :— 
(0) 
I 
H-0-P-0-H 
t 
H 


In support of his formula, will Mr. Bottone kindly 
give me asan illustration any mineral oxvacid which 
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me in my course of teaching. Mr. Bottone also says.] and the chloride :— 


H 
Ht Cls Au“ }Cls 
Hydrochloric acid Anric 
condensed molecule. chloride. 


Certainly gold does not directly displace three atoms of 
bydrogen in hydrochloric acid, for in that menstrnam 
gold is not soluble, bnt anrie oxide ensily dissolves 
thereby, indirectly replaciug three atoma of hydiogen 


(PNaog)? simply because the graphic formula should | for every one of gold fixed, and that this is the normal 


ealt of gold may easily be seen by the case with which 
tho aurous compounds split up into anram and the 
auric salts. This sentence also appenra in the letter 
of “ Eclecticus ”: “ Now, tha theory is that Pt is dia- 
tomic or duad, and that it replaces two stoms of H. 
Of course it wil] do so with double the old atomic weight.” 
Now, I beg respectfally to submit to“ Eclecticas ” 
that double the old atomie weivht is not necessary. 
On the old notation we had PiCl and PtCl. Now in 


what it renlly was. I have dwelt more upon the 
graphic formnim, and have illn<trated my lectures by 
the nse of Crom Prown’s glyptie formnlæ, and, in spite 
of all the objections raised against these avetema, I 


contains the gronp HO any number of times which is this latter salt the Pt (with an atomic or combining 
not cavable of being replaced by the metallic gronp weight of 985) actually replaces two atoms of 
Mo, where M signites one atom of a monad metal? | hydrogen thas :— 

Phosphorus unites with oxygen to form a triad radicle, 


never had one even of my popils who thought for a phosphoryl, and wo have the trichloride of this radicle, 1 Ci, Pt“ SCl 
moment that the glrptic apparatus represented in| hich, when boiled with water, produces hydrochloric : ; i ; 
reality the actual way in which the atoms were) and phosphoric acids; moreover, this phosphoryl tri- Hydrogen chloride. Platinum bi- chloride. 


arranged in the molecnie, nor had I ever ono foolish 
enongb to think that the bonds actually exi-ted, like 
spikes sticking out of the sides of each atom. The 
objections to these very usefnl systems have been 
broached by men of high standing—those accustomed 
to teach classical scholars, whose perception is sup- 
posed to he much clearer than men of the ordinary 
stamp. If, then, the difficulties actaally existed with 
them, it does not say much for a classical training, 
for with my pupils, all of whom save one only received 
a good commercial ednention, I venture to say again 
that not one was ever foolish enough to think that the 
glyptic molecule actually existed, or that the graphic 
representation of the radicle or molecule was really 
the form in which it existed in nature. I argne for 
these systems because I have found them of great use 
in teaching organic chemistry; but the system upon 
which I have always laid the greatest stress is the 
tvpical formula of Williamson. This system I have 
always fully dwelt upon, my pupils have always 
answered their questions by its use, and that they 
have been accepted may be seen from the fact that 
most of the certificates obtained by my pupils have 
been in the first class. I write this because it seems 
from the general tone of most of the letters which 
have been sent you that Dr. Frankland is set down as 
a harsh and tyrannical examiner, which might pro- 
bably discourage the tyro if it met his eye. A refuta- 
tion of this is not needed by any one whois acquainted 
with the doctor; no one who knew bim would have 
prononnoed bim as such; and, therefore, any one who 
did not know him, and the examinations generally, 
should have waited antil they did. 

But to return to formula. That of H3SO4 does not 
give as any insight into the constitution of the mole- 
cule; we do not know whether the hydrogen is pos- 
sessed of tremendots chemical force, sufficient, in fact, 
to unite with one sulphur and four oxygen atoms, or 
whether the aulpbur is capable of uniting with four 
oxygens and two hydrogens. Constitutional, typical, 
or graphic formals will tell as a little more, thus :— 


chloride is formed from the pentachloride of phos- In answer to his other query, the weight of platinum 
phorus, two atome or one molecule of the chlorine | deposited electrotypically is half the modern theory, if 
being replaced by one atom or half a molecule of we take an atom of hydrogen; bnt then theory indi- 
oxygen. Now, if we represent phosphorus as only | cates that the metals (heavy) havo an atomic and mole- 
possessing a triadic signification, and that the penta- | cular weight identical, so a molecule ia deposited for 
chloride be formed by the combiuation of the two every molecule of hydrogen—this brings us square 
molecnies, PCla and Cl, (eee Chemical Philosophy,” | again. 
Wart), this barmonious reasoning is destroyed when I am very glad to welcome such a chemist as 
we unite PCla with one-half moleenle of oxygen, or, to Eclecticus ” to onr ” columns, for during the past 
speak more correctly, when we replace a molecule of | few years I have read his papers wit considerable 
chlorine by an atom or half-molecale of oxygen. | interest, and I feel sare if he continnes with us that 
Sarely no molecular force exists where there exists no | every one of us will learn something from his commu- 
molecule, and if we call chlorine a monad element, and | nications. 
phosphorus a triad, where is there any chemical] I wish now to have a few words upon the designation 
affinity if all is neutralised by combination or mutual | atomicities and valencies, as expounded by Mr. Bot- 
sataration—3 to 37 I have not brought this forward | tone, who positively declares that atomicity ia ineor- 
because I am specially addicted to this pentad natare | rect, aud argues that nitrogen cannot be pentatomic, 
of phospheras and nitrogen, for nearly all the elements | for one atom of nitrogen can only contain one atom. 
alter in their so-ealled valency, and the valency alters Now, when this name was first introdnced into chemical 
because we have firmly fixed hydrogen as the starting | science, did not the promoters of the valency—the 
point, never allowing it to appear to become an then-called atomicity theories—know this? Of course 
element of higher equivalency, for the propoanders of | they knew that one atom of a diatomic element did 
these so-called atomicity or valency theories have not not contain two atoms; and, just the same, they knew 
dared to challenge the hitherto accepted monovalency | that one atom of a pentatomic element did not contain 
of hydrogen. For this is their starting point, and the | five atoms. What was meant by the term diatemie 
whole theory would then be undermined, and be found | was that the atom was capable of fixing or neutralising 
to rest upon & very insecure basis. the chemical affinity of two monad atoms, such as 
For my part I do not believe in molecular combina- hydrogen or chlorine, and a pentatomic element five 
tion, bat rather in the polvvalency of some of those | atoms. 
elements which are now called monads. ‘The double I have often been surprised that the valency theories 
chlorides are curious specimens of this, and as chlorine | have been so generally accepted, seeing that we cannat 
and the halogens generally all form double salts, the | stir out of any one series of salts without meeting with 
light metals with the heavy, some have ventared to | strange inconsistencies, such inconsi-tencies which 
assert that chlorine must be a polyad in those mole- | have been difficult to overcome, aud which have gene- 
culer; but with some of these donble chlorides there is | rally resulted in the adoption of a special theory for 
a corresponding sulphate, and as S04 is replaced by | their elacidation. 
Cla, I am inclined to think that the basyls are the Tarving again to the standard monad hydrogen, ean 
polyad constitnents. it be believed that it isa perfect unit of comparison, 
Now I am on this subject perhaps it will please the | and the same with chlorine, when we have such com- 
worthy discoverer of the atmonia type, and the pre- | pounds as hydrogen chloroplatinate, HyPtCle, which 
dictor of sulpbur urea, ‘ lolecticns,” if I give the Eclecticus” would prefer being thus written: 


H * 0 0 potassium chloroplatinate formula, which might HCI PtClz, and hydrogen fluosilicate, H2Sil"s, passi 
801 Hoa 802“ 8 S7 either be written :— over the vast series of double chlorides, iodides, 
s 8. K = Cly the more complicated cvanides and ferrocyanides, of 
H DHH K — Cl which the hydrogen salt is a type, H Fe Ce NG. 
Constitutional. Typic. Graphic. Pt = Ch or i! ae porous ee ane uae paur i n 3 
; — combine with t vo monuds. This may be true as re 
))) exp sin tant t. When li = Cla nae monad elements, bat that sulphur is at least a tetrad 


sulphuric acid is dropped upon red-hot platinum it is 
split up into 802“ and HzO2, which latter cannot exist 
at that temperature, and no forms H30 and O; it also 
explains this reaction-—SO, + Hz02 = 802 Hoy. This 
gives ue primd fa ie proof that two atoms of the oxygen 
are more firmly united to the sulphar than the other 
two, whilst it in no wise prevents the explanation of its 
electrolysis. But it is in organic chemistry where 
constitutional and graphio formule are so usefal. For 
instance, if a student was asked by what name the 
following molecule was called, CsH O2. he might say 
propionic acid, a other might say methyl acetate, and 
ethyl formiate might be the anewer of another. The 
constitutional formula would admit of a direct answer 
5 those three isomeric bodies, and would be written 
us :— 


r $ ene 7 { H 
CO HO ? CO Mes CO Eto 
Propionic acid. Methyl acetate. Ethyl formiate. 


Where Meo stands for the gronp (OCH2)’, analogous to 
(HOY, and Eto for (OCH,) “. On Gerbardt’s and 
Williamson's water type they would be :— 


(se 0": (C3H:0)') o“; (CHOYI A. 
HJ- >? (CHF (CHa) 
Propionic acid. Methyl acetate. Ethyl formiate. 


Now, all this is not mere speculation, as some people 
wonld have it, but agrees with analysis and synthesis. 
Mr. Bottone (letter 8862) says he is beginning to 
doubt the existence of valency. I can assure bim that 
there are many chemists who have not began to doubt 
it, bnt have for some time denied it in foto, and 1 do 
not believe in it myself as now pat forth; bnt I am 
not qaite so mad aa to stand on the topmost round of a 
ladder, and knock it away frum under me, without 
building op a support to keep me from falling; still, I 
make the best of what is, to cay the least, an imperfect 
system, looking anxiously forward for a better before 1 
relinquish hold of that which bas been of great use to 


ee cad : g may be inferred from the existence of the triethyl- 
The alnmininm and potassium ohloride, go-called sulphurous iodide S(C,Hs)T. In fact, we have also a 
double salt, and its corresponding sulphate, may be | tetrachloride of sulphur, Scl; but this may be 
written thus :— objected to by Mr. Bottone, who considers chlorine 


K = Cl, K = 804 a dyad, althongh its dihydride has not, as far as I am 
( aware, been vet discovered. 

Al = Ch Al = 80. Before I close this letter, I shonld like to put a few 
| ; i i queries, and make a few remarks upon N. Du Fai's 
Al = Clg Al = B04 communication on page 68. I tirst would ask him, is 
4 he sure that ammonium (NH or (NH.) has ever been 
K = Cle K = 804 obtained, or ever will be. If ho possesses the secret of 

Chloride. Salphate. its formation, as we would suppose from the authori- 


tative aspect of the qnery, by ull means let us have it. 
Both these molecnics cannot be halved, if any faith is I again repeat what I have said before in these 
put in Gerhardt’s law of uneven affinities, nnless | columns, that ammonium is not a metal, but that the 
uluminium is made to act asa triad; but then, again, | ammonium salts are only the first term of a very 
there is a law which states that an artiad is always an lengthy series, and that NH4, or its doubled molecule 
artiad, and a perissad always an element of uneven! (NHj4)2, has no separate existence. I know a great 
valency or atomicity, and it is in this latter respect that many will oppose this; but it is my candid opinion, 
I cannot agree (und uot only myself, but many other | and both avalogy aud experiment will bear mo out in 
chemists) with Mr. Bottone, when he tries to make; my statements. In speaking of vapour densities, the 
chlorine appear to be frst a monad and then a dyad. | densities of the ammonium chloride, sulphide, and 
„ Eeleetieus“ asks whether gold really replaces three | cyanide do accord with the theory, for theory states 
atoms of hydrogen? Taking either the old notation | that they dissociate, and at high temperatures are de- 
or the new, I say, most emphatically, ** Yes." Thas:— | composed into ammcuia, and the hydrogen salt of the 


H. Au“ H, K acid radicle; this can be seen to be the case when 
Hf Os, rea: Os ; H,’ 02, Au“ working with properly- constructed apparatna, dissocia- 
; ; tion does take place, and the two guses can be sepa- 
Water trebly Auric Water doubly Potassium rated from each other. Ihave mentioned the penta- 
condensed oxe. condensed aurate. valency of phosphorns aud nitrogen in a former 
molecale. molecule. portion of this letter, so it is not necessary again to 
We will now turn to the old notation— refer to it. Tam very glad to see Sigma's” name 
H among those who stick up for the metric avstem. I 
H) H K use no other in all my calculations, and in commercial 
H> Os, Au” $03; H Ou A 55 04 testing I have introduced it among the workmen as far 
Hb H u as I have been able, in preference to the old and 
inconvenient— 
Water trebly Anric Water Potassinm 20 grains = 1 gernple. 
condensed oxide. oondevsed aurate. 8 scroples = 1 drachm. 
molecale, molecule. | 8 drachms = 1 ounce. 


Apriz 19, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 369. 


l am aleo pleased at the general tone ol Sigma’s " 
letter. If we are to have a change, why not change to 
a system now 80 firmly established, and not try to 
decimaliee our pound, so that calculation will have to 
be made as before, when one country is trading with 
another; better by half had we adopt the metric 
system as it now stands, and so in our commercial 
intercourse use a coin which shall be common to all. 

GEkOBROE E. Davis. 


ATOMICTTIES v. VALENCTES. 


18988.J—I am delighted to find that Mercurio bas 
thought fit to misisterpret my meaning with regard to 
„ atomicity,” as it gives me anotber occasion to point 
out the necessity of discontinuing the use of this word, 
when taken in the sense of valency.” Bo far from 
my being wrong, or ignorant of the generally received 
use of the term, I beg to inform him that I was con- 
versant with the term as soon as it was applied by 
Wartz,Gerhardt, &c., and I have pointed out its correct 
application, in the last ten lines, at paragraph 46, of 
my lessons. But I have also pointed ont how conda- 
cive to misconception it is, to continue to make use of 
an expression, which conveys one idea, when applied to 
atoms, and another totally different, when it refers to 
molecules. This would be excusable, had no other 
better term been proposed; bat many years ago Pro- 
fessor Hoffmann coined the very precise word quanti- 
valence (since contracted to valency ) to express the 
saturating power of any element. Lot not the reader 
for one instant imagine that the objectionable vague- 
ness of the term is a fruit of my imagination; the 
% monatomic,” “diatomic,” “ triatomic,” &c., alcohols 
(Odling) serve to show that such is not the case; while 
a cursory glance at any of our standard authors will 
show that these terma are often used, not only with 
regard tothe number of atoms in the molecule, not 
only to the valency (or saturating power of the body), 
but also with reference to a supposed resemblance to 
the several ty pes :— 


(H0) CH0) (3H:0) &c. 
Monatomic. Diatomic. Triatomic. 


(See Roscoe, Odling, Miller, Wartz, &.) 


With reference to the “artiad” and “ perissad”’ 
theory, I have already shown (paragraph 78) that it is 
inapplicable in several eases, hence unworthy of the 
confidence of the truly scientific man. Of the ridicnlons 
personality —(pos-ibly meant for wit (?) }—respecting my 
plaving with nitrogen bonds, I take no notice beyond 
calling attention to the fact that a personality is no 
argument, and only tends to prove the weakness of tho 
premises of the person who descends to use it. 

Up to the present time, ammonium has not been ob- 
tained in the state of vapour, without dissociation (see 
Roscoe, page 218, two last lines). Conrequently, the 
statement that its vapour density is 9 00 is, as might 
have been expected, without any foundation on fact, 
hence worth just nothing in an argament. 

Ammonium, in the free state is not ‘similar to the 
monatomic alkali metals; for these latter are ele- 
ments, hence the molecule must (according to our pre- 
sent ideas) be composed of two or moreatoms, whereas, 
ammoninm being a cowponnd, there is nothing to prove 
that the molecule may not be NH,. 

The idea of Mercnric ” coming forward to “ inform” 
me of something which I bave already taught in my 
lessons, and referring me for information to my own 
notes, is sufficiently amnsing; but it is evidently done 
to avoid giving an explanation of the abnormal vapour 
densities of allthe ammonium compounds, and most 
of the pbosphoras penta compounds. 

Another personality, totally besides the arzument 
and devoid of one redeeming epark of wit, is the one 
regarding my knowledge of Dr. Frauklard's constitu. 
tional formule in general, and of that of phosphorus 
acid in particular. 

Were it rot that I disdain to resort to personal al- 
lusions, I might retort and compliment Mercurio” on 
his great powers of reasoning, in not being able to con- 
vince himself that by regarding phorphorus as a triad 
we can acconnt for the divalenoe ef phosphorus acid 
with even greater clearness than we can do when we 
consider it a pentad. The annexed graphic formula 
(which, by the bye, I had sent along with my previous 
letter, but which was not inserted) will elucidate this. 
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In conclusion, while begging to be excused from ocon- 
tinuing the discussion, which is becoming offensively 
personal; I quote the following Italian proverb, which 
may indace ‘“‘Mercaric’ to pause ere he repeats 
questions: A buon intenditor, poche parole.” 

S. Borrors. 


REMOVAL OF THE STANDARDS. 


[$989.]—I srx on p. 107 that the standards of 
measure and weight have been removed from their old 
place, and that tue vord measure” bas been inse: tei 
after * yard” on the brass plate. Now, it seems all 
right that after pound“ the word “ weight” should 
appear, as there is such a thing ae a pound ‘sterling ;" 
but why “ measure” after yard' ? A yard measure“ 
is a piece of wood 86in. long, used by haberdashers, 
just as a 2ft. rule“ is a 24in. jointed stick used by 
mechanics, and the standard yard is not a yard 
measure, but it is a longer piece of metal bearing on it 
marks to indicate what the length of a yard is. If they 
had pat yard length“ or lineal,” I should not howl. 


e ee 


KING NUMBERS. 


[8990.]—TI wave not ventured to trouble you with 
what I promised at p. 607, and cf which promise Mr. 
Box (let. 8881) asks a fulfilment, because he must be 
reminded that according to Philo“ (let. 8806) I have 
wasted all the space I took at p. 607, there being no- 
thing there but what everyone know before.” Every- 
one, therefore, can continue the series of noble 
numbers,” and explain to Mr. Box the method of ascer- 
taining each step, and when he once applies this, he 
will fing that (to use another happy expression of 
“Philo’s”) it is “easily seen, though tedious (and 
paper-wasting) to demonstrate” rigorously, that there 
can be no number above 2,520 which requires so great 
an increase as doubling to gain more divisors; and, 
consequently, that 2, 6, 12, 60, 360, and 2,520 are all 
the “king numbers” possible. Mr. Box points out the 
obvious error of my remark that 12 was the only one 
produced by the maltiplication of two below it. I saw, 
before it was in type, but forgot to add a note, that 360 
also is, as he says, 6 x 60. 

To be as brief, then, as I can, with what everyone 

knows,” it is shown in Barlow, Legendre, and other 
works on Theory of Numbers,“ that every composite 
namber is the product of two or more primes, each in 
its simple power, or raised to some higher power; so 
that if vowels represent prime numbers, and z, y z, &c. 
(back to any letter), represent all numbers indifferently 
(prime er composite), every composito number is 
reducible to the formas x ev x iz x o, &. They then 
sLow that, to find the number of divisors any number 
N possesses, N must be decomposed as above, and then 
the namber of its divisors (which call D, including 
itself and unity, so that there can never be less than 2) 
ja D (2 + 1) (y 1) (2 + 1) (0 + 1) &. 
For N is divisible by a, and by every power of a up 
@ ; and by e, and every power of e ap to cy ; and by i, 
and every power thereof up to ir; and, moreover, by 
every combination of any terms in these several serios ; 
that is, of the series— 


1, a, a“, a3, &., to a= (z + 1 in number) 
1. e, e“, es, &c., to & iy + 1 in number) 
1. i, i“, ©, &c., to i (x + 1 in number), 


and the number of combinations of all these terms is 
the product of (2 + 1) x (y +1) x ( + 1) x Ko., 
which product, therefore, will = D. Now, as this 
depends only on the indices z, y, z, &c., and is un- 
affected by the magnitude of the primes a, e, i, o, &c. 
(provided they are all different), it is evident that if 
any prime factor be present without a prime factor 
that comes below it (if the proposed number N, for 
instance, be divisible by 7 and not by 5), it is nota 
noble number, for we may substitate the factor 5 for 7, 
tbat is, reduce N in the ratio of 7: 5, and it will still 
have D as large as before. The prime factors of every 
noble number must, whether few or many, consist of 
the lowest primen, 2, 3, 5, &c., without skippieg any. 
If there are four they must be 2, 8, 5, 7. If five, they 
must be 2, 8, 5, 7,11; and so with any number. And 
farther, it is proved in the same way thatno factor can 
be repeated more times in the composition than a 
lower factor is. Thus, a noble number cannot divide 
more times by 3 than by 2, or more times by 5 than by 
8, &c. It cannot be divisible by 3° and not by 2°, or 
by a higher power of 5 than it is of 3, Ke. In short, 
when decomposed into this form 23. 8. ö f. net 7¥, &c., 
the index y cannot exceed z, nor x exceed y or z, nor 
auy index exceed an index that comes before it. 
Now, suppose we want to find the lowest noble num- 
ber above N (a number either noble or not), and let N, 
to make the method clear, be a very composite number, 
say the noble one 27720. This mast be decomposed 
into its prime factors. and under them you write their 
indices each augmented by 1, which are the factors of 
its D, thus :— 


Factors of N, 23. 32. 5. 7. 11 = 27720 
Factors of D, 4. 3 . 2. 2. 2= 96 


Now examine the effects on D of the various angmen- 
tations, beginning from the smallest, that might be 
made in N's indices, Tris will be greatly facilitated 
by having a table at hand of all the powers and pro- 
ducts of the first few prime numbers arranged in order 
of magnitude, thus :— 


S(prime) 8 = 2 14=2.7 20 = 25 
4 = 9? 9 * 15=85 213.7 

5 (prime) 10 = 2.5 16 = 2“ 22 2.11 
6 28 12 = 2.3 18=23° 24 = 2338 


and still more if you have all the ratios between such 
numbers tabulated, so that you may see by their order 
whether, for instance, the fraction five-sevenths or 
seven-tenths be the larger, uch a comparison being 
often rather unobvious at mere sight. Now, the smallest 
increase we could make in the above N would he as 
12 : 18, by reducing the indices of 2 and 8, from 25 3% 
to 21 81, and putting the new factor 13. The latter, by 
adding a 2 to the factors of D, would double it, but 
the first two of those factors, from 4.8, would become 
3.2, which is reducing to less than half, or more than 
neutralising the doabling, so that we learn the factor 
18 is not yet admissible. Next consider an increase as 
11 : 12, by removing the last factor of N, and substi- 
tuting 3.8. This will alter the first two facters of D 
from 4.8 to 6.4, jast double, or jast restoring the pro- 
duct that wonld be halved by the loss ef its last 2; so 
that we learn the augmentation of 27720 by an 


‘eleventh will leave its D unaltered. The next change, 


as 10: 11, is at once seen to be useless, because it 
would quite remove the factor 5, while higher ones 
remain; and, moreover, would give 11 a bigher index 
than the 5 or 7 before it; both of which we 
have seen to be impossibilities in e noble num- 
ber. So again, a change of 9 into 10 would 
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wholly remove the factor 8, while increasing 
the index of 5. Next, a change as 8:9 (that is, 
removing 23 to insert 32) woald leave the higher 
factors of N without their base 2 to stand on; and one 
as 7: 8 would leave the 11 without its support 7. And 
if we removed 6 (i. e., 2.3) to square the 7, this latter 
would carry a higher index than the 8 or 5 preceding 
it. And similar objections, quicker seen than written, 
wil] prevent the changes of 5 into 6, or 4 into 5, or 7 
into 9. As for removing a 8 to insert a 4 (that is, 2), 
it would alter the firet factors of D from 4.8 into 6.2, 
leaving just the same prodact. Then the changes 5:7, 
or 7: 10, will be seen to transgress our rules. Next 
consider 11: 15— that is, removing the last factor of N 
to augment the indices of 3 and 5. The last 2 of D 
will be lost, while its 3.2 becomes only 4.3, thus leaving 
D unaltered. Again, we might, instead of this 16, in- 
troduce 16 = 24, making the first factor of D from 4 
into 8, and thus merely compensating the loss of the 
last 2. 


We now oome to the of altering a 2 of N into 3; 
but this would only transpose the first two indices of N, 
or first two factors of D, leaving the prodoct the same. 
A change of 8 into 5 will have the same objection. But 
a change of the 11 into 18 (that is, into 2.3?) makes the 
first factors of D from 4.8 into 5.5 (more than double), 
and thus more than compensating for the loss of the 
final 2. Thus we find the smallest increase of 27720, 
that will gain it more divisors, is an increase as 11: 18, 
making the factors of the nexi N— 


2.84.5 .7 = 45960, and 
feD=65.6.2.2= 100 


so large an increase of N only adding 4 to the number 
of divisora, I have chosen, in explaining the method 
to Mr. Box, this step, the most troublesome one in the 
table, because of the unique property of this number, 
27720, the only one in my table, or, I believe, possible 
beyond it, that requires more than half doubling to yield 
the next noble number, and yet does not require 
doubling. Now if he observes bow this comes to happen 
jast this once only, immediately on the introduction of 
tho factor 11, and notes that no two successive primes 
above 11 can bear so high a ratio as these two, 7:11, 
he will see on what principles to prove that there 
can be no king number above 2520, This 27720 we 
may call the only one that is more than semi-royal, the 
latter term applying to those that cannot gain divisors 
withont half doubling (or being increased as 2: 8) and 
these become less and less frequent, till at some step, I 
cannot say where, but above a billien, the last of them 
will occar. 


The series of these numbers resembles on the whole 
a geometrical one of a rate slowly decreasing, so that 
between successive powers of any high number there 
will be more and more terms. Thus, between 1 and 
1000 ure 14 noble numbers, between 1000 and a millon 
are 23; between this and a milliard 31, and so on. 
Hence, as the ratio 1: 2 occurs but 7 times, so that of 
2:3 will have a limited number ef occurrences, some 
one beyond billions being the last. And 8:4 will 
similarly, at some unknown point, occar for the last 
time; and so with 4: 5, and every lesser ratio definable. 


E. L. G. 


IMPROVED DIRECTING POSTS. 


(3991.]—THE suggestion of Jannifred“ (let. 3950, 
p. 94) might be protitably extended by having the di- 
rections of cast iron, with tho letters in high relief, 
painted white on a black ground; these shoald be fixed 
not higher than 5ft. from the groand. 

I remember some years back, when going along a 
strange country road on a pitch dark night, I came to 
a spot where two roads branched off; I was at a loss 
to ascertain which to take; there was no house ap- 
parently near; it was raining heavily, and a direction 
post was there, but it was too dark to read, aud con- 
siderably above my head. Now, had it been within 
reach, I could bave felt, if I could not have read, had 
the letters been raised, and I lost a quarter of an 
hour, when a countryman came along and set me on 
my way. The cost would be a trifle dearer than the 
ordiuary methods, bat tbe increased durability would 
soon repay the extra cost. With regard to your edi- 
torial note, it was stated some time back that the Post- 
master-General kept one clerk, whose duty it was to 
hunt the newspapers for suggestions aud ideas; per- 
haps he may come across the ENGLISH MECHANIO, 
and so improve his mind, as well as the departmental 
service. Canis MINOR. 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 


(8992.]—THr idea has struck me is it possible to 
communicate a rotary motion toa ball fired out of a 
smooth bore? I suggest the fol- 
lowing :—The diagram shows a seo- 
tion of the ball, the internal black 
space is filled with a slow burning 
composition, such as is used for Ca- 
| therine wheels, &0.; this is ignited 
= by firing the gun, and, escaping by 
the holes A B, gives by its reaction a rotary motion 
to the ball. 

If a hydraulic ram were secured afloat— 0 as to 
admit of an up and down motion capable of adjastment 
to the height of the tide—conld the waves rushing 
through it produce power for raising salt water for 
baths, &., thus dispensing with manual labour? 


PHILANTHROPIST. 
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ORNAMENTAL TURNING.—1X. 


18998.]—In ornamenting turning many devices are 
used, simple in themselves, but with a good result; many 
parts of cabinet work, if leas cumbersome, could be or- 
namented in the lathe, and with better results. Those 
who have noticed ornamental chair-tops may have seen 
cirenlar rosettes, flowers, dc. These are done in two 
ways—First, by carving ont the same from the solid; 
second, by boring a hole with a centre-bit, and fixing a 
turned palley, glueing in the same; in some instances 
carving it afterwards; in others, it is left as turned. 
Some few years ago I suggested to a chairmaker that 
I eould turn the palleys out of the solid, thus giving 
strength to the chair. I turned a great quantity, both 
1 and splate. I end a sketch of the same. Fig. 1: 

e chuck made from a piece of dry beech, front view 
AA; slot ip the chuck to fix the article C, which 
is in this instance, os shown, a chair leg, fixed for the 
purpose of ornamenting the ball. Fig. 2: Side view of 
chuck; A is the hole to fix or screw on the nose or 
screw of the iron chuck, already described in my last; 
B B thumb screws to hold the article secure ; C, side view 


of the alot; the chuck can be made any convenient size. 


Fig. 8 is a chuck of the same description, only deeper, 
for the purpose of ornamenting balls, or the interme- 
diate part of table pillars, side view only is shown. 
Take a picce of dry beech, say Gin. long by 4in. square, 
rough ont the shape between centres; bore the hole 
for the screw chuck to hold by; screw it up tight, then 
finish off the shape shown in sketch ; then bore a hole 
with a centre-bit through the wood at A; draw a line 
from the mouth to the hole already bored; cut down 
the lines with a fine saw; by that means the inside of 
the ebuck will be even. The hobs for the thumbsorews 
should be bored half way betwixt the chuck and tapped 
with the ordinary tap. I find ĝin. tap and box the 
most useful size. In ornamenting eccentric work, care 
should be taken to fix the work truo and secure before 
commencing to turn the same, otherwise the wood may 
be spoilt, as it is almost impossible to refix exactly the 
same afterwards. The speed should be slow, to prevent 
jarring. In my next, I will send sketch of table mek 
with ornamental ball, showing how fixed, &. I have 
sent sketch of a set of till blocks, very nseful articles 
for the amateur to turn. The block should be of dry 
pine, planed up true, and to fit the till-drawer, then 
marked ont as shewn Fig. 4. When marked out, a piece 
of wood about Gin, diameter should be screwed upon 
the iron screw chuck, just thick enough to allow the 
nose of the screw to project jin.; a hole jin. in depth 
should be bored with a bit in the centre of each circle 
to fix; unscrew the iron chuck from the mandril; place 
the chuck upon one of the circles (the largest first 
should be turned); then fasten to the till-block with 
ordinary sere es, having previously bored holes for the 
same in the circle of wood, by this means a bowl can 
be turned with only a fin. bottom; a breakfast cup is 
A good pattern for the inside. The holes should be 
turned and finished with a gin. gouge; oval holes can 
be made by turning two circles or bowls one half over 
the other, and finished off with a carving gouge. In 
turning articles, if the lathe is weak, it should have a 


temporary prop from wall to mandril ; only a slow mo- 
tion should be used. Turnivg the larger holes first 
enables one to use more speed upon the smaller holes. 
Several correspondents of late have inquired how 
hammer handles are turned. I do not know how they 
are made in the country, but I have made some, as well 
ss bradawl handles, by turning them same as usual, 
only leaving a flat each side of the larger part, and 
finishing them off in the vice with a rasp and glass 
paper, but no doubt this plan would not be quick 
enough for the trade. SAMUEL SMITHER. 


COLLIERY EXPLOSIONS AND THEIR PRE- 
VENTION. 


(8994.)—"‘Anrzy Mrxx,” in his last letter, says that 
all parts of a coal-mine may be ventilated by a proper 
arrangement of the colliery from the commencement. 
If “Arley Mine” is acquainted with any method 
whereby the large “ goaf ” of a colliery can have the 
ges always removed and made safe, he will be con- 
ferring a benefit to humanity by explaining it, becanse 
(as I said before) this has been the great problem 
hitherto unsolved by mining englneers. 


“ Philo,” in one of his former letters, advocates a 

colliery owner being made liable for injury to his own 
men, and instanced the case of railway companies as 
anexample. I maintain the cases are not analogons; 
& railway company carries passengers by virtne of a 
contract between itaelf and the public; if any injury 
occurs in performing that contract the company are 
liable to pay compensation for any such injary, the 
same as in an ordinary business transaction; but does 
„Philo“ know of cases where injury to the paid ser- 
vant of a company has been compensated? I very 
much doubt if he does, 
„ This, I maintain, is the parallel case—and not in- 
jury done to passengers; in each case the workman 
receives pay for his work, but the passenger pays 
money for his ticket. 

I have observed that a colliery proprietor in Staf- 
fordshire has been lately fined £20 for keeping his pit 
badly ventilated. In evidence, some of his men said 
they had to brush away the gas with their coats” 
from their working places; yet these very men went 
day after day to work at the same pit, knowing how 
dangerous it was. This shows that colliers are beed- 
less of danger to themselves; if they had been the 
„model colliers” that both Philo” and myself wish 
to see, every man would have refused to work in that 
pit again until better ventilated. KING Coat. 


ATMOSPHERIC DUST. 


[(8995.]—I RAD this communication in accordance 
with a very usefal rule, though it has nothing to do 
with atmospheric dust. I merely wish to point ont to 
“ Baul Rymea” that dangerons dissecting wounds are 
contracted only when the subject is fresh, that is to 
say, shortly after death; bnt that in a little time, 
when putrefaction has fully set in, these wounds are 
attended with immunity. I have been twice nearly 
killed from accidents in making post-mortem exami- 
nations, but never suffered from a cut contracted in 
the dissecting room. F. R. C. 8. 


CASTING METAL IN AIRTIGHT MOULD. 


[8996.] IN casting metal into an airtight mould, 
such as fire-clay, a tube must be provided through 
which the air can escape, and a figure cast by this 
method (called by the Italians with whom it is much in 
vogue, * cera perduta,” or 
lost wax, the wax figure being 
melted out) presents the an- 
mexed appearance. A, the 
aperture into which the metal 
is poured; B, the opening of 
the air tube; C, the overplus 
metal to cause pressure on the 
figure. Now, when the metal is 
poured, and the git C, the 
hollow figure and the pipe B 
are all fall, and the metal in 
a molten state, is the pressure 
on the figure equal to that of 
the column C, or to that of the 
thin tube B? C, wo will sup- 
pose being double the weight 
of B. It is by this method 
that lizards and everything 
that can be burnt or melted 
ont, aro cast in Rome and 
Florence. They use for their 
moulds an earth called Tripoli, 
but differing, I suspect, from 
the substance sold here under 
that name, as it bakes into a sort of brick. They 
also use two parts brickdust, one plaster of Paris, 
mixed into a cream. PROVEN. 


CHEAP OBSERVATORY CLOCK. 


{8997.]—I wisn to thank your correspendent C. B. 
Fennessy (let. 8859, p. 40) for the suggestion which he 
offers, as an improvement of the A 1 clock desoribed at 
p. 680, of Vol. XIV. 

It seems to me, however, that the proposed pulley 
would virtually restore (and in an objectionable form, 
from its greater friction) a species of dial work,” the 
entire suppression of which was a leading featare in 
the clock designed by me. It would also sacrifice the 
contrivance of showing the sidereal time, which is so 
conatantly required in an observatory. 

I have just added to its convenience in this respect, 
by marking upon the sidereal time-band the position 
of all the most useful stars for transit observations, 
placing opposite each star its declination (+ or —) to 
the nearest degree. The sidereal honr-hand, therefore, 
not only shows what stars are approaching the meridian, 
but points to the proper setting of the declination 
circle, so that their transit may be observed withont 
even looking at the Nautical Almanac, which may be 
referred to any time afterwards to ascertain the exact 
clock error. I cau imagine nothing more convenient 
than this is for observatory work. 

I have felt as much surprised as gratified by the 
amount of originality which has been very generally 
credited to my simple clock arrangement, considering, 
as I do, that it contains nothing really new in horology. 

The Astronomer Royal has kindly informed me that 
the celebrated Franklin contrived a clock in which the 
5 dial work“ was suppressed, though by other and less 
convenient means than in mine, to which he gives the 
preference in this respect. 

I may add that my first clock continues to perform 
so perfectly, that I feel little inducement to proceed 
with a second clock, which I had commenced apon the 
same model, bnt with higher finish, the scape wheel 


the nacascolo of Hondaras, that I believe 
pod of a species of Cœsalpinia, and that it deserved an 
investigation in order to ascertain if it was not 
dyeing or for tanning purposes. A further inquiry has 
taught me that the nacascolo is the samo as divi-diri, 
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I have been looking in your pages for the promised 


description of the New Maintaining Power" by your 
correspondent “ Regulator” (query 11250, page 677), 


JOHN F. SraxtsrRRRT 
Abercromby-square, Liverpool, April 12. 


NACASCOLO OR DIVI-DIVI. 
[8998.]—Somez time ago I replied te a query about 
it was the 


good for 


and is nearly neglected in Honduras, though it might 
afford a good article for exportation. BERNARDIN. 


SELF-ACTING BLOWING APPARATUS. 


[3999.]—I senp a sketch of a self-acting blowing 
apparatus which I saw in use the other day, and with 
which I was much pleased. I should think it wonld 
entirely sapersede the old blow-pipe, its advantages 
over which would be obvious on a single trial. It is 


much cheaper than the ordinary method of blowing, 
does the work more quickly, aud as the flame is smoke- 
less the best work is not discoloured. 

Painters will find it a beautiful apparatus for blister- 
ing off old paint, it being adapted for that purpose by 
a jet of peculiar structure, by which the flame is 
flattened and spread ont so that the heat is dispersed 
over a broad surface. It is easily managed by half 
filling the boiler with spirit, and filling the lamp with 
the same, naing a piece of lamp cotton as a wick; in 
about a minute from the time of lighting, the blast 
will be emitted, and can be directed to any point. By 
pulling ap the wick with a sudden jerk, a stronger 
blast is emitted. I may mention a safety valve is 
adapted to the apparatus. B. B. E. 


— 


IMPROVED METHOD OF GLAZING. 


[4000.} —THRRE is no trade carried on—as far as 
the earth is concerned at least—in which a greater 
amount of humbug is put forth to bamboozle the pub- 
lic than that which deals with matters horticultaral. 
Whether seeds, manures, lawn-mowers, boilers, or 
hot-honses form the subject of the advertisement, you 
invariably find that the advertiser is the only maker 
of the ore article. We are now gravely informed 
by Mr. Peter Wallace (let. pon P: 98) that Mr. Ayres 
is the only person who has coped, or can successfully 
cope, with a difficulty, more or less imaginary, 8up- 
posed to attach to the use of iron in horticalteral 
erections. . 

I am pleased to hear that Messrs. Rendle and 
Burrows’ patent cannot be maintained, because thst 
at once leaves the way clear for those of your readers 
who can use the plane to make the improved sasb-bar 
for themselves—+. e., in wood, a section of which Iin 
close, showing the cap lifted half off. This cap. I 
may observe, is to be cut at an angle in lengths suited 
to the dimensions of the glass, so that where the lst- 
ter overlaps, the cap is made 
to ride, so to speak, on t 
piece above it, thus allowing 
for the double thickness of 
glass, and at the same time 
affording entrance to 
gutter cut in the sash-bar. 
If any of your readers 
inclined to try the iron sash- 
bar described in my previous 
letter (3840, p. 88), I hope 
they will not be deterred by 
Mr. Peter Wallace's assertion 
that it acts as a refrigers- 
tor (). Snow-broth running 
in the gutters of the iron 
sash - bars would, undoubtedly, 
carcy off some of the heat ob 
tuined from the inside of the 
house; but if this is to be 
taken into consideration, 
what are we to substitate for 
the glass itself, which, pre 
senting a far larger area, must get rid of an amount 
of heat compared with which that conduci 
away by the irom sinks into insignificance? An 
althongh glass d&s not conduct heat so rapidly as iron 
it must be recollected that it radiates it mach gaiok 
especially if the iron is painted white, whioh it wou 
be. According to the most reliable experiments on 
the conducting power of various materials, it 15. 
found that, taking silver at 100, iron was only 90 
while the radiating or emissive power of glass was t 


being made of aluminium brenze, and the pendalum | lamp-black being 100. It should be remembered ahe 


being nearly twice the weight of the frst. 


that white lead radiates as much heat as lamp-black 


a E . x 
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go that colour for steam-pipes, iron eash-bars, &., 
should be made of some other material than the usual 
pigment employed for light-coloured paints. I observe 


that Mr. Peter Wallace does not explain, except 


vaguely, the construction of the truly wonderful 
and imperishable (!) hothouses he mentions. 


SAUL Rrmea. 


HARMONICON PIANOS AND HARMONICONS 4 LA 
DULCIMER—METAL, GLASS, AND WOOD. 


[4001.]}—Mr. Borrors (No. 11898) is quite mistaken 
in describing the metal harmonicon as a mere toy: on 
the contrary, it may be so constructed as to be a power- 
fal musical instrament, sufficiently powerful, indeed, 
for its sounds to be andible in the largest of concert- 
rooms. I well remember the late M. Jullien used it 
very effectively about twenty years ago at his pro- 
menado concerts, probably the best shilling's-worth of 
good (and other) music then te be purchased for the 


money. 

Although, like its ordinary glass congenor, the metal 
harmonicon is usually made in such proportions as to 

‘be a mere toy, it can, like bells, be constructed on a 
scale which affords sounds of great power and pleasing 
quality, because, as iu the case of belle, loudness, 
esteris paribus, depends on the mass of material in vibra- 
tion. There is no novelty in the principle of this 
instrament. The gender, a Javanese instrument de- 
scribed by Sir Stamford Raffles, is, if lrightly remember, 
a true harmonicon, the sonnds of whose metallic bars, 
or plates, are augmented by the resonance of masses 
of air contained in bamboo tubes, which are veritable 
musical pipes, whose lengths hare barmonic relations 
to the sounds of the metallic bars. A yet more ancient 
kind of harmonicon is that with wooden bars, common 
among the African and other “niggers.” This old thing 
was, a few years ago, brought out as a novelty—there 
is 1 new under the sun —and publicly performed 
on by clever Master Bonny, under the Greek title of 
Xylophone. (N.B.—There is nothing so effective as a 
mouth-filling Greek, or yet better, a compound bar- 
barous Greco-Latin polysyllabic word for arresting 
the attention of the Wee d Some thirty years ago 
I well remember exciting the wonder—it don't take 
550 to do that —of my fellow cockneys by knocking 
“God Save the Queen" out of that Asiatic mystery the 
xylophone, alias wooden harmonicon, in the East 
India Museum, then “ situate, lving, and being,“ as 
my legal friends say, in Leadenhall-street. So, a late 

correspondent who said the wooden harmonicon 
was invented by a German organ builder, is of course 
mistaken, unless, indeed, the said organ builder was 
guilty of the same folly too often committed by the 
writer of reinventing ancient things. (N.B.—Ho is not 
the only unwise person who has committed this folly, 
as the 1 rolls only too plainly testify.) 

All harmonicons proper consist of elastic bars— 
metal, wood, or glass—supported at their two nodes so 
that their supports may not damp their vibrations. 
They, therefore, forma class of musical instruments 
(which might fairly be designated dulcimers without 
1 apart from those whose sounds are caused by 
the vibrations of elastic bars on springs fixed at only 
ane of their ends, the other being left free to vibrate. 
The tuning-fork, however different from a straight bar 
in mere form, belongs to the former class, for it really 
is supported at its two nodes, which (by bending the 
bar into a fork) are brooght near each other. Mr. 
Crawford’s pianoforte without strings (see his patent 
of 1862), lately advertised so extensively by Mesars. 
Cramer, belongs to the latter class. However excellent 
(ite treble is really fine), itis bnt one of many examples 
of this class—one of the earliest being that patented 
by Dr. Cleggart,A.D. 1778. Groll. 1812; Goldsworthy- 

urney, 1833; Pape, 1650; and Matthews, 1853, have 
produced variations on the same tune mean instru- 
ment—which has the great advantage of never requiring 
retuning. The novelty of such instruments may be 
estimated when I mention that a true harmonicon was 
constracted—-with glass bars—upwards of forty years 
ago, by Messrs. Chappell, with a hammer-action and 
keys d la piano—which, indeed, it then became, just as 
the same mechanism converts a stringed dulcimer into 
a pianoforte. 

The great defect of all I have heard is the weakness 
and bad quality of their bases. Probably, if their 
spring bars or vibrators were of much greater size they 
might—like big bells—be made to yield satisfactory 
tones, bat the sound of a bass drum or even that of a 

grand pianoforte long bass string, can hardly be ex- 
pected ton a steel spring or vibrator din. or Gin, long, 
even when helped by the resonavce of a soundboard. 
Groll, and also Goldsworthy-Gurney, employed spring 
bars of much greater length ; the former, if I remember 
correctly, need bars abont 25in. long for his lower 
bass notes, but then their sounds were not assisted 
by the resonance of a soundboard. Pape had so little 
faith in the bass tones to be obtained from spring bara 
that he employed covered strings made of fire- 
hardened and spring-tempered stoel wire, which he said 
hardly ever required retuning, but for doing this he 
provided an apparatus in which an index pointed to 
the name of the noto on an arched segment when its 
pitch was correct—at least, be said so. In the absence 
of experience I will say nothing to the contrary, al- 
thongh how he compensated for the variations of pitch 
caused by alternate expansions and contractions of the 
frame (i.e., the bracing) of his pianos which result from 
changes of temperature, is rather more than avy 
ordinary ‘‘ fella” can understand, Being an old- 
fashioned " fella ” myself, I prefer tuning strings by 
ear to tuning (or untuning) them by sight. 


Toe HARMONIOUS BLACKSMITH, 


LANTERN PINIONS. 


[4002.]—I FULLY appreciate " Tubal-Kain's polite- 
ness in not contradicting me (see reply 11123, p. 101), 
but it would not make the slightest difference if he had 
done so ever so flatly. 

I thought trussells might be a local name for 
4% trundles,“ and as the word had nothing to do with 
the question I took no notice of it. 

I have only one notion of the meaning of pitch“ 
as applied to wheel gearing, and that is the distance of 
centres of teeth or trundles, measured, not straight, 
but along the curve of the “pitch line,” and if I am 
to be obliged to use it in his sense—viz., as the actual 
distance in a straight line, then I muat reverse what 
I said before, and say instead, Tubal-Kain“ is not 
right in saying that the pitch of wheel and pinion 
should be the same. 

I do not understand what is meant by“ diamotrical 
pitch,” or any other sort than the one mentioned above. 

I bave never read, or even seen, Camus on the 
Teeth of Wheels ;” but I have read, and carefully too, 
Professor Willis's Principles of Mechanism,” which 


is a much more modern work, and also Binns's 


Second Course of orthographic projection. And I 


am pretty confident if Camus” told Tubal-Kain” 
to set out wheels in the way he says his practical daily 


face of the tooth A fi and the trundle k, and the 
working of such gearing wovld be charming to listen 
to é 


The object of the task of making such a pair as 
mentioned was to show first the true form of tooth; 
secondly, the possibility of driving with a wheel of 
only 6 teeth; thirdly, that lantern pinions are suitable 
for trains like clock trains, where the lantern is 
always driven, but never has to drive the wheel under 
any circumstances; fourthly, to show that tho epicy- 
cloid tooth drives a trundle exactly at the same speed 
(whether the teeth Te large or small), with the same 
smooth action as if the pitch lines were merely rolling 
on one another, and fifthly, that the trandles may be 
thick or thin, if the teeth are only gauged right. The 
epicycloid itself will do for very thin trundles; but 
for {thicker ones the curve ought to be gauged off, 
which amounts to the same thing in practice as put- 
ting the template that you have cut to the true epicy- 
cloid rather nearer the centre of the wheel, ag well as 
half the thickness of the trundle back from the centre 
line of the tooth space. If it is not put nearer the 
centre of the wheel (in drawing full pointed teeth, at 
least) the carve is not so true as it might be. 

Fig. 2 shows a portion of a very large wheel of many 
teeth (to wit, 2,000) geared with a pinion of 6 trundles, 
the teeth being shown large and the trundles small for 
distinctness. The black dota show the trundles of a 
pinion of Gin, diameter, and, therefore, what I call 
3.14 pitch. The teeth are true cycloids, also 8'14 
pitch. Now, having shown by the black dots what I 
call the right way of doing it, I proceed to set out a 
pinion on Tubal-Kain's plan. He saye, make the 
pinion a polygon, each side being equal to the pitch 
of the large wheel. I have done so—visz., taken a ò as 
a radius, and drawn the arc b cd, which gives us d, 
the centre of Tubal-Kain's“ enlarged pinion, and 
then from that centre d drawn the pitch line of the 
pinion ace f, and set off ac, ce, ef, the pitch (as he 
calls it) of the trundles which are shown by circles. 
I need now only call attention to the position of c and 
h relatively to the sides of the teeth to make any one 
used to a drawing appreciate the amonnt of backlash 
the gearing would bave as made thus. 

I know I am not likely to convince a practically ex- 
perienced man like Tubal- Kain,“ so I have only 
written the above to prevent Jearnersand young hands 
running a-muck. J. K. P. 


SUN'S DECLINATION. 


[4008.}—Ir Henry Wooda (q. 11578) will turn 
to the pages in the Nautical Almanae for 1872 
headed “ Phenomena —pp. 510-512—he will find that 
the summer solstice occurs at June 20d. 15h. 82m., and 
this will be the time at which the sun has attained his 
greatest declination north. At p. 241 he will see that 
the apparent obliquity of the ecliptic for this time is 
23° 27 23:6", which would ba the sun's declination, 
assuming that at this time he had no latitude. On re- 
ference to p. iii. of June he will find that his latitude 
at this time is — 0:4", which, applied to the obliquity, 
will give 23° 27’ 23-3” for the sun's declination at the 
summer solatice. It may also be obtained approxi- 
mately from pp. i. and ii. by interpolation, thus from p. 

ii. the daily differences of de- 
clination commencing from 
Jane 19 are + 28:2", + 
34°, and — 21°2", giving a 
mean second difference of 
247”, which divided into 8:4” 
gives 3h. 18m. This quantity 
must be added to Jane 
20d. 12h. (because + 3:4” is 
the sun's daily motion at 
this time), and will give June 
20d. 15h. 18m., differing only 
a few minutes from the 
time previously stated. If 
the declination be com- 
pated for this time, and 
corrected for second differ- 
ence, it will produce 
23 27“ 231". Orit can be 
computed from the decli- 
nations at apparent noon 
thus :—The difference of the 
hourly motions (not second 


~ 3 differences, as stated by 
s B Henry Woods) is 1:03", 
~~ which, divided into 066", 


experience leads him to do, that either Willis or Binns 
would have pointed eut the absurdity of his teaching 
long ago. 

My own very first exercise in wheel-making was a 
pair of 6 teeth each only—viz.,a wheel of 6 teeth, 
8-l4in. “ pitch,” as I call it, driving a lantern of the 
same size, only with the trundles varying from jin. to 
ljin. diameter. Of this I send a sketch (Fig 1). The 
biggest trundle is shown bottoming the largest space 
between the teeth; à b, ö care the sides of the true 
epicycloid toeth, supposing the trundles had no thick- 
ners. dey shows the form of tooth for the trundle 
b when a piece half as wide as the trundle has been 
gauged off from the true epicycloid, which is the pro- 
per way of doing it. k / i is the reverse side of the 
right-hand tooth snitable for the small trundle k. It 
does not require much puzzling to find out where k 
would be if the distance from b to k were 3:14 instead 
of Sin. exactly. The result may be mentioned—viz., 


1 
that we should have 14 or 7 iv. backlash between the 


gives 0'641 of a day, or 

15h. 23m. from apparent 

noon of June 20, which 
is Jane 20d. 15h. 25m., mean time. If the sun’s 
menan hourly variation (0°33") for a time midway 
between noon and the apparent time required be 
multiplied by 15:42h. it will give 5:2" to be added to 
the declination at apparent noon, and will produce 
28° 27° 28-2", and with which I trust Henry Woods will 
be satisfied. 


With regard to indicating the change in signs, the 
cases stated are not aualogous—the equation of time 
being a primary quantity, and the variation merely the 
honrly motion of the declination. If Henry Woods turns 
to p. 122 he will see no line placed to indicate that the 
equation of time bas attained its maximum, and is then 
getting less. The line is placed to read with the 
precept at the head of the column, and changes of 
motion must be recognised by the augmentation or 
diminution of the quantities themselves. I may here 
remark that our nautical friends up to the present 
time have been averse to the introduction of algebraical 
signs, which only tend to confuse them, aud pp. i. and 
ji. are essentially sailors’ pages. 
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If Henry Woods knows anything of computation, he 
must be aware that it would be utterly impossible, with 
the present staff of the Nautical Almanac, to give lists 
of occultations for any other place than Greenwich, 
A list as long as that there given would be required 
for erery place on the face of the globe. It is, therefore, 
left to those interested with these phenomena te work 
ont for themselves a list specially adapted to any given 
place, and the elements of occultations are given with 
this view. 

With respect to the query about the transit of the 
moon's upper limb, I presume be means the moon's 
upper transit. The time of transit (upper or lower) at 
any place can be readily obtained by the usual method 
of interpolation. ALTAIR. 


SIMPLE WEATHER-GLASS, BURSTING OF AIR 
CHAMBERS, ELECTRICAL, & SPIRITUALISTIC. 


[4004.]—InsTANTLY I saw the not very pic!nresque 
engraving accompanying letter 8901, page 69, it re- 
called to memory the severe strictures passed upon 
Squire Baxter's papers in one of our earlier volumes, 
although, like a real genias, he gave us not only tho 
“ erade notion“ which bad appeared before the public 
long before, but he improved upon it, and when he last 
addressed us upon the subject loft details of a weather- 
glass which would not cost more than eighteenpence if 
the work was done out, and one. too, from my experience 
of the past five years (for of coursc I made one) far 
more reliable as a mere weather indicator than a 3803. 
mercorial barometer. I have not time just now to 
refer W. Bright to Mr. Bixter’s last, as it appeared in 
“ours,” but I trast he will refer himself to back 
numbers, and then try bis hand at something equally 
s simple," and, I must say, far more beantifal. 


(3914.)—Psycato Force PEOPLE, &c.—“ M. S. A.“ 
should read ‘Spirituali-m Answered bv Science,“ 
by Ed. W. Cox, 8L., F.R.G.S., and then develop 
himself for a medium fora few months; he will then 

robably write less lightly upou so serious a aubjcet. 

edo not purify gold by submerging it in iced water, 
since the means are inadequate to the end, ao if 
darkness is insuperable for spiritual manifestations, 
why should we jndge those who can and have produced 
the phenomena satisfactorily by a standard in 
direct opposition to tbat required for the test? 
Probably one of the severest tests of a true diamond 
would be a darkened room, although it may require 
light to determine its fall valne. I might also instance 
the circumstance that probably not the most sensitive 
subject of Reichenbach could discern the phos- 
phoresrent Od emanating from his person while he was 
exposed in the fall glory of snnlight. True, more than 
eighteen hundred vears ago One said that men loved 
darkness rather than light,“ and assigned a not very 
complimentary reason therefor, but then that was only 
directed against a certain class of men, aud could not 
be intended for the mediums or psychics of our time, 
as ther did not exist in those days. M. 8. A.“ is 
evidently too nearly a kin to Thomas Didymus ever 
to become a medium, and I therefore venture to advise 
him not to attempt to develop further than learning 
to sing Home, Home, Sweet Home.” 


(1129!.}—Drvtpinac Mrtat Drsc.—“ G. F. H.” has 
reproduced a very neat solution %geom:tricalls) to 
this query which appeared in the Mechanic's Magazine 
about the year 1848, but then as now, withont demon- 
stration. Will “G. F. H.” kindly supply this 
desidernatnm ? T for one think it well worth the trouble 
and space it woald occupy. 


(11443.)—OLD WIVES' Scrence.—If A., Liver- 
pool.“ will mako up his fro with the same care, and 
pay the same attention to it as he won!d on a day 
when the sun is under a clond, be will get jnst as mnch 
heat from the fuel consnmed, and cook a joist jnst na 
rapidly when tbe sun’s raya fall fall upon the fire; he 
will not have the perception by means of his eyes 
that the fire is ns bright, but the heat will be there, 
and the coals will burn just as long in the one case as 
the other. Supply exvgen, and tho fire will“ never sav 
die“ even under the direct gaze of Phebus while any 
carbon is left. 


(11444) —-Bunsrred or COMPRESSED Arr CHAMBERS 
—I apprehend that no comparison can be formed 
between the bursting of a compressed air chamber and 
that of a steam boiler. True, they are both elastic 
gases, and if nothing else was present there is every 
probability that caterés paribus the results would be 
equal, but in the steam boiler there is another element 
—viz., water, and that overheated beyond the point 
necessary for the formation of steam, and only pre- 
vented from doing so by the pressure of the steam 
already generated, and the strength of the containing 
vessel. Now if a given volame of the steam is re- 
moved by any outlet, its place is instantly supplied by 
fresh evaporation, and with a scarcely perceptible 
diminntion of temperature in the whole mass, but if 
the retaining vessel gives way at a weak point then 
there is not only the sudden rash of imprisoned gases, 
but the instantaneous conversion of a great portion of 
the overheated water into steam, and that not merely 
endeavours to escape throngh the weak spot, bat brings 
with it the particles of water not yet converted iuto the 
gaseors state ; then (if the other portions of the boiler 
are not sufficiently strong to resist it) comes the crash 
A larger orifice is formed, and the whole, or nearly the 
whole of the water, finshes into steam, at a lower pres- 
sure, granted, than that it sustained in its oon ned 
state, but sufficiently great to account for any boiler 
explosion yet recorded, 

Some people can “read sermons in stones,” and as 
the subject is one of a rather momentous natare, allow 
me to lay before your readers one of the many 


calculm whereby I have thought myself worthy oc- | detailed by “A. B. M.“ in letter 3028, p. 04? The coon- 
casionally to give an opinion upon the matter of! clusions arrived at by M. Daclaux are not very clearly 


“ boiler explosions.” 
labouring man, who was employed under me, was in 
the habit of warming his coffee for breakfast in a tin 
can by placing the can on b piece of red hot iron pre- 
viously prepared for the purpose. On one occasion, to 
which I now advert, he had forgotten to remove the 
cork from the month of the tin. All of a sudden we had 
a miniature boiler explosion; the cork was violently 
ejected, like a bad paying tenant, there was a tolerable 
volame of steam, and on the ceiling, which was at 
least 15ft. high, there was a nearly circular patch 
about bin. diameter, the sole relic of noarly a quart of 
coffee infusion, for nowhere aronnd or about was tho 
slightest trace of a single drop having fallen or been 
dispersed, and yet the can was perfectly dry andempty, 
bat no longer on the hot iron plate: it was capsized, 
bat not barst. 

Leaving the study of this curious instance of tho 
effects of vaporisation to our friend Lyons,“ and be- 
lieving that he must have witnessed somewhat analo- 
gous effects produced on opening indiscreetly a bottle 
of lemonade or soda-water, I will proceed to 


(11445.)—ELEctTricaL.—Don't do it, “J.H.” Ifyou 
have not enough of No. 22 to complete your coil, sell 
what yon have and buy No. 32 to use with “ the farther 
length you possess,” how much further yon do not 
state. But even then you will not have a medical coil. 
These things are not made for the purpose of “ affect- 
ing three persons at the same time,” any more than 
is electricity suited to become a universal nostrum 
under all conditions or idiosyncrasies of a patient. 
“J. H.” may not know why, but he may, in the 
exuberance of his philanthropy in displaying his elec- 
trical attainments, be actually killing one of his 
patients while he is curing the other two; and the pro- 
position equally admits of the obverse hypothesis: he 
may kill two in trying to cure ono. Electricity, so far 
as we know it, is not a panacea for all ills, but, jadi- 
ciously applied, is one of the great boona Heaven has 
granted to its creatures; but it mnst be nsed with in- 
telligence and the skill that a master mind, properly 
directed by experience, can alone use to render it 
available. To any one who can show that he possesses 
these primordial requisites I am always “at home,“ 
and only too happy to give any information, in my 
poor way, in the constractive department, and now and 
then the theoretical, but in the wholesale destructive 
department of kill or cnre three paticnts ata time I 
respectfully beg to withdraw until “J. H.” ean assnre 
me that he really understands the fall nature and ex- 
tent of what he asks for. 


(11446.) —SaraLu Con. — This query is so directly the 
antithesis of the preceding, thatit merits a line if only 
for its foppishneas. “An Anxions Mechanic“ wishes 
for av induction coil that he can deoosit in the same 
receptacle as he usually places his toothpick! Now, 
some over-ardent el.ctricians might come out with Pio 
Nono’s ** Non possamns" in replying to this query, bat 
T cannot do so, since I bave seen a working model of a 
steam-engine, with boiler completa, exhibited in the 
window of one Bramah, an optician, &., of Bristol, 
the whole of which was contained in half a walnut shell, 
and I have read of an ingenions blacksmith making a 
chain ef thirty links which was fastened with a lock 
consisting of eleven parts round the leg of a flea which 
drew the whole with marvellous rapidity, the chain, 
kev, lock, and flea, weighing cleven grains. I bave 
farther heard of things even more wonderful, bnt as I 
have never done any ench feats nor even attempted 
them, An Anxious Mechanic” will readily pardon 
me for mv want of ability to help bim ont of his 
present diftienlty when I assure him that if he asks for 
apy information that is worthy of occupying your 
spiceand my time, he will find no one more ready to 
assist him to the full extent of my power. 


(11465.)—PropLem.— Pazzled” may well be in 
a quandary if he attempts to read this qnery as 
itis written. The first hypothesis assumes that the 
trains, unequal in length, “move with uniform veloci- 
ties,” and, in the second cage, that they move with the 
same (that is, nniform) velocities, and yet one is a 
faster train and outstrips the other in six seconds! 
Sarely there is a want of uniformity and coherence of 
thonght in the propounder of such a problem, and 
small reason to wonder that “ Puzzled” is pnzzled. 


(11472.) - PLABSTERR OT Paris.—‘C. B. B.” must 
have been impored upon by the person who sold 
him, under the guise of plaster of Paris, some old ill. 
used, or it may be originally worthless, material. It 
is mot enited for continaous expoenre in the Daniell's 
cell; bat if originally good of its kind, it answers 
admirably as a substitate for the ordinary porous cell, 
being very cheap, always to be obtained, and, though 
not lasting long, will give good results, and it is also 
so enay to make the cells at home. Some of the finest 
medallions I have yet been able to make I achieved 
with a little battery of six cella, with plaster of Paris 
porous cells; bnt they require great care iu handling 
when thoronghly saturated, and hence when I could 
obtain bisenit ware I discontinned the use of plaster. 
T bave even used porous oells of this material for 
Grove's when I wanted “effect” for a limited period, 
bat I had to pay for brillianoy in zino coin. 

Wu. Toxxxs. 
INFLUENCE OF COLD ON VEGETABLE 
GRAINS. 

14005.] —I was pleased to see our friend Sigma“ 
put his font down on L. C. E.'s” rather “ unwise” 
letter; bnt I hope he will not misunderstand me if I 
inquire what ia the use of the experiments of M. Daclaux 


Nearly twenty years ago a! stated by A. B. M.,” for in the first place it is said 


that “the cold of winter has a real influence on 
the germination ;” secondly, that grains kept all 
winter in a heated chamber germinate none the less in 
their season ; and thirdly, that the discovered (?) 
influence of the winter's cold on some [grains] ia a 
presumption that the others do not entirely escape it.“ 
I cannot hope to point out what is really meant, and 
must, therefore, appeal to A. B. M.” There are, bow- 
ever, one or two things in this letter which attract my 
attention, and appear to show that the experiments of 
M. Daclaux have not been conducted in a very scien- 
tide manner. For instance, if his object is to show 
that an exposure to a very cold temperature is abso- 
Intely necessary to the germination of seeds, why 
select those of marvel of Pera and convolvalus ? the 
first a native of the West Indies and the second, I 
believe, of the warmer parts of America. I submit 
that, growing in their native habitats, Mirabilis jalapa 
and Ipomea purpurea are never subject: d to the intense 
cold of a glacier, nor their seeds either; therefore, 
all that can be truly said of the experiments of M. 
Duclanx is that cold has no effect on these seeds. The 
reason that none of the grains unexposed to the in- 
flaence of cold germinated requires explanation, and 
I have a suspicion tbat that explanation must be 
found in the method of carrying ont the experiment 
I perceive that of six grains of M. jalapa whieh bad 
endured two months’ oold, five germinated; of six 
exposed one month, only three; while of six not ex- 
posed at all none germinated. A somewhat contra- 
dictory result attended the experiment with the seeds 
of I. purynrea. Of twelve seeds exposed two months, 
none germinated; of a similar nunber exposed one 
month, two germinated; while of those not exposed, 
none germinated. But these seeds were all sown in pots 
and placed side by sido in a heated chamber on Nov. 10, 
and germination did not commence till Jan 25, 76 
days afterwards! This fact, I think, nullides the 
whole experiment, and points to improper sowing or 
treatment of the seeds. We all know that many 
seals germinate almost as soon as thoy fall from the 
pod; others will remain exposed to the winter and 
germinate in the spring, thongh thonsands of the same 
species are destroyed. But seeds of the same plants 
may be taken when ripe, kept on a shelf in the hot- 
house, or stored away in the drawer of a seedsman's 
shop where they are exposed to air heated by gas, 
avd yet, properly sown (no matter when, so that the 
reqnisite beat is applied), never fail to germinate. If 
farther experiments are made I would suggest that 
seeds of the Antirrhinum and the poppy should be tried. 


Saul. RTuEI. 


EXTRAOTS FROM OORRESPONDEN OCE. 
— — 


Australian Meat. —I have seen various com- 
munications, same approving, and rome disapproving, 
of the preserved meat. I have nsed it for a leugth of 
time, and I must say I consider it a great boon. It is 
not mach more than half the expense of butchers’ 
meat, and as to the nonsense some talk about the nourish - 
ment being abstracted, it is quite absurd. It ia cooked 
in almost a close vessel, aud not boiled in a qnantity 
of water, which does abstract a deal of goodness from 
meat; aud then, look at the mottled appearaues of the 
beef. Where, in Borland, except at Christ nas time, do 
you get meat like it? It is pure grasa fed, natural 
meat, which cannot be said of butchers' meat with all 
the artificial food with which animals here are 
oblized to be fed. True, they become very fat. but I 
have grent donbts whether it is altogether healthy fas 
or lean either. When we look ut the diseases preva- 
lent, I often think this wants consideration.—E. T. S. 


The Oxyhydric Licht.— The oxyhydrie licht 
has not proved a success in Paris, and it has been dis- 
continued in the public lamps on the Boulevard des 
Italicns, It fs not generally knownthat a carburatiug 
apparatus is always employed in conjunction with 
oxygen, which adds to the complication of the appas- 
ratus as well as the cost of the light. There are but 
few, remarks Le Gas, who will consent to have in- 
stalled in their houses two meters, two regulators, a 
carburator, and two distinct systems of pipes. For 
this reason alone, the system was certain to fail, even 
if the alleged economy were proved, which has never 
been tho case. 


Adulteration of Aniline Colours.—The in- 
tense tluctorial power of the aniline dye seems to offer 
irresistible temptation to dishonest dealers to imitate 
or adulterate them with worthless ingredients, <A 
sample of fuchsine (an aniline red) lately placed in our 
hands by Dr. Genth was composed entirely of sugar 
crystals saturated with the colouring matter. To any 
one familiar with the peculiar arborescent appearance 
of the pure fuchsine particles, the sugar crystals, with 
their rhombic prisms, would betray the imposition at 
a glance; but without this knowledge the detection 
would be attended with some difficulty, sinee the colour 
of both genuine and counterfeit samples is equally in- 
tense, One of the simplest methods to detect this and 
similar impositions is simply to digest a sample of the 
suspected substance im ether or absolute alcohol, when 
the colouring matter will be dissolved with ease, and 
the sugar, crystals, or wood fibre (whieh is aleo used 
for dishonest purposes) will remain undissolved. — 
Journal of lrantlin Institute. 
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REPLIES TO QUERIES. 
— 
% In their answers, Correspondents are respect - 
Jully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and put draw- 
in s for fllnstration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
nu: nhers na well as the titles of the queries to which the 
replies refer. 8. Nocharze ia made for insertin lettera, 
queries, or replies, 4. Commercial lettars, or ¢neries, or 
replies, are not inserted. 6. No qnestion asking for 
educatiowal or scientile information is answered 
through the post. A. Lettera acnt to caorrerpondente, 
under cover to the Editor. ar: vot forwarded; and the 
names of correspondents are not given to induirers. 


(10414.)—Retrievers (U. Q).—As sportsmen do 
not seem to patronise (2) the ENGLISH MECHANIC AND 
WonlLp oF Scinxck, I should ad rise yonr eorrespon- 
dent to train thus: — First, they must learn to obey 
implicitly ; that done, with such dogs everything is easy. 
I shonid teach a dog first to carry and then to fetch a 
stick, half a dozen lessons will teach that much; the 
lesson once learnt every act of disobedience must be 
pnoished ; take bim by the ear, scold him, then give 
three or fonr cuts with a light switch, no more; no act 
of disobedience mast be overlooked, and the dog will 
goon cease to disobey. Most gamekeepers for the first 
Beason chain the dog to their belt, for a young dog when 
he sees a hare always bolts after it; but if during the 
pext four months A Subscriber“ can take his dogs 
where game is, he will soon teach them not to move 
when they see game; tbey will at first, but pnnish each 
time. Retrievers ought to be fed on oatmeal and bran 
made into cakes, and then made into a sort of rough 
mash with milk ; bot I feed mine on the scraps of the 
hause; sho is perfectly bealthy, only rather too fat. 
These dogs sre as intelligent as most children, and 
think more of a scolding than a fogging apparently.— 
HEDERA 


[10609.] —Separating Iron from Brass (U. d.). 
— We generally melt it, not very bot, skim it off clean 
and ingot it, and when it is nsed skim it off again. I 
heard of a machine like agrindstone-box, with magnets 
fixed on radiating arme in place of the grindstone, the 
tilings being removed by coming in contact with a 
brosh.— ANGLO-AMERICA. 


(10617.J]—Watchmaking (U. Q ).—Isochronism 
is meant when the watch is truly balanced and beats 
precisely equal.—ANGLO-AMERIOA. 


(10830 }—Fern Printing on White Wood 
(U. A)— One method of doing this ie to fasten, with 
gum or fine pias, fern fronds, or other suitable leaves, 
on the sorface to be ornamented, which is then 
** spotted” over with Indian ink or sepia, rubbed thick 
from a tooth-brash or a small nail-brosh. The spot- 
ting most be done evenly, and gradually shaded off to 
the outside. A good effect is produced by taking off 
some of the larger leaves before the completion of the 
operation, and slightly spotting over thin places, whieh 
makes them appear in the background.—Q. Q. R. 


(10873.J}—Tooth Stopving.—With respect to 
this I do not agree with H. G. Young. No sensihlo 
dentist would use more silver than tin; if so, the 
stopping is almost sure to discolour. I certainly 
erred in not mentioning chemically pure mercary.— 
DENTISTE. 


[10882.])—Damp Walls.—Not knowing all the 
circumstances, and failing to elicit any detailed state- 
ment, it is eomewhat difficult to give a direct reply. 
But taking for granted circumstances are otherwise 
equal in both gables, the infercnce is that aspect has 
something to do with it, for althongh a driving rain 
may not be enfficient to satarate a Yin. brick wall, it 
may he of considerable assistance to that which falls 
vertically, the wet being absorbed by two faces at the 
rame time, for the same reason exposed angles are 
liable to damp. Another place especially liable to 
damp is under windows, where there is no projecting 
cill, as is generally the case in“ R. J. 's“ class of house. 
In a driving rain all that which falls on windows is 
tent on to bricks beneath, increasing the liability to 
sa turation twentsfold.—T. H. SAUNDERS. 


(10913.}—Screw Cutting (U.Q).—If Per- 
severing Screw-Cutter” will adbere to the following 
plan be will not fnil to accomplish what he requires, 
Having run back his saddle clueca to the poppet bead, 
and fxed his tool abont a quarter of an inch from er d 
of work, he must turn the lathe round until the saddle 
is in gear with the leading screw, then take a piece of 
eLalk and mark top of faceplate acd top of leading 
acrew; now ect your lathe in motion, then having ron 
the required distance, ungear the saddle, rau ber back, 
and then turn the lathe ronnd as before until the 
marks appear on the top.—F. Hume. 


110917.) - Power (U.Q ).—It is dificnit to sav what 
would be the exact gain by simplifying the driciny 
gear; bot the friction of so many wl el, pinions, 
and bevel-wheel:, to say nothing of strans aud 
journals, would ta considerable, and if they sre large 
might amount to one horse-power.—Q O. R. 


110922] Engine Query.—I erboald rend the 
indicater diagrams thos: Frontend bas ample Jend 
on the steam ride, steam cut off about 5 of stroke, 

_ team expanded to less than atmospheric pressure. 
The exhaust is too slow, or has too much lap on the 


t 


exhaust ports, therefore bad. The vacuum (as it is 
termed) is very inferior at the commencement of the 
stroke, whereas, from the relaced pressure of the steam 
at the end of the stroke it should be very much hetter. 
Tt would appear to me, withont the data relating to the 
slide valve or valves, tbat the motion ia very slugzish, 
and the exhaust ports too small to give good results. 
Back end—lead too small, the stenu cnt off about 20 
of stroke, the same remarka as tothe exhanst here also 
apply. It would appear that a misprint is in the 
formule, 1-20 in. 1 horse- power. It is intended, I 
presume, 1-20in. = IIb. pressure. If that is the 
correct scale for the pressures, the gross steam pressure 
at the commencement of the front sido of stroke 
wonld be 74lb. expauded to 1:5lb. below the atmo- 
sphere at the end of the stroke, and the commence- 
ment of the vacnum only 241b. below the atmosphere, 
ending at 51b. at completion of stroke. The back end, 
lb. steam presanre at beginning of stroke, and ia 
expanded to 1 75lb. below the atmosphere at end of 
stroke, the vacnnim commencing at 31b. pressure below 
the atmosrhere, and ending at Alb. at completion of 
stroke. Now, if the boiler pressure is 3ilb., sorely 
7b. on the piston at commencement seems n great 
contrast. The lend of the valve shonid bo eqnal at 
both ends, and the ethanst ports opened ont larger to 
give a freer passare to the condenser. Yon can do ao 
by narrowing the bars between the steam and exhanst 
ports on valve face. The velocity of piston being 
324ft. per minute, the lead of slide valve on the steam 
sides at enda of stroke should be °108 of the width of 
the port.—TuBaL-Kaln. 


(10941.] — Spontaneous Combustion. — This 
qnestion seems to me to have met with an amonnt of 
diseredit which is scarcely consistent with known 
phenomena. I have never had an opportunity of wit- 
nessing the fact myself, probably through the precau- 
tions I have alwava taken in order to avoid such an 
accident, for I thought it was generally admitted that 
such might happen. Nor are wo unaware of its 
rationale. I should bave thought that most of the 
objectors were acquainted with certain substances 
which go andor the name of pvrophorns, which inflame 
upoan mere exposure to the air. Notably among these 
is iron when reduced to a stato of very minute divi- 
gion, and which, on being thrown into oxygen gas, 
immediately ignites, and, if my memory serves me 
rightly, manifests tho same action on being scattered 
in the air. I do not suppose there are many regular 
courses of lectures on chemistry where this is not 
exhibited; at any rate, I witnessed it in those I at- 
tended—namely, of Profest ors Thénard and Gav Lussac 
in Paris, and of Professors Turner and Graham at 
University College, London. The minute division of 
the substance is the cause of the action as favouring 
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rapid oxygenation, and herein, essentially, combustion 
consists. Now, I suppose we all know that some oils have 
an aptitude for oxygenation; perhaps, for anght I 
know to the contrary, linseed oil more than othera, 
since thi:is the one selected for the manufacture of 
boiled oil aud dryers, as known in commerce. We 
know, farther, that when we wish to burn oil in a lamp 
we do so through the intermedium of a wick, which effects 
the segregation of the separate particles of the oil, 
and thus conduces to their more rapid oxygenation 
(combustion), But if the oil is taken up by Jonse 
cotton it will diffnse itself into a much more minute 
state of division along each hair of the cotton, and I 
see ne reason why it should not become, like other 
snbstances so situated, an effective pyrophorus, eepe- 
cially if aided by some other and extraneous source of 
heat.—F. R. C. 8. 


(10954.) — Circulation of the Blood.—My 
answer on this subject, at page 18, was intended for tho 
requirements of Corien,” as expressed on p. 597, of 
Vol. XIV., where he wished to know how respiration 
aids circolation. There had been several replies, bat 
none of them were calculated to afford the querist satis- 
faction, for most of them denied that any such ald 
exists, and some diverged altogether from the matter 
in hand. I, therefore, ventnred to step in, striutly con- 
fining myself to answering the question, and in as few 
words as possible. I mentioned that there are many 
forces that contribute to the cireulation of the blood. 
but the majority of these were left on one side as being 
irrelevant to the question before us. I was, indeed. 80 
reticent as to spenk of what we will, for convenience, 
call“ the suction power of the cheat" as being exercised 
at only the very last stage of the circulation —viz., when 
the two currents of blood had met frora the jnnetion of 
the ascending and descending rena care, aud I adduced 
the instance of a wound in the chest to show that snch a 
power really exists. I vow find myself met bv 
M. R. C. S., at page 74, who invites me “ to recan- 
eider the case,” in order“ to give up the old and still 
prevalent opinion,” & . I doubt not that“ M. R. C. B.“ 
will feel that I have already well considered the case, 
when I inform him tbat I bave been for many vears n 
licensed teacher of anatomy and phyeiologe, whose 
rectures aro recognised by the examinivg boards, and 
that it is, therefore, mv duty to keep myself acqnaisted 
with the most recent diacoveries, and to test their ac- 
enracy. It often happens, in scientific rescarch, that n 
theory that hus subsisted for some tima, tinda an op- 
ponent who brings forward a plausible experiment, 
which secures to hima decent following of converts, 


n faw is fonudin the argument, when all are oantent 
to resume the orisinal creed. Now thia ia jnst what 
hus happened in the case mentioned by "M. R. C. S.“ 
There was a generul belief in a snction-power ia the 
chest during inspiration, which was thought to 
favour tha retarn ot the blood to the heart. 
Bat an objector was foond who based hia opposi- 
tion on the f llowing experiment. If we take 
the jugular vein of a horse, or a portion of the 


intestine of a fowl, and connect one end with an ex- 
hausting syringe, and then place the other end in 
water, we shall find that on drawing up the piston the 
air in the tabe will be withdrawn, when the atmospheric 
pressure without will caure collapse of its sides, and no 
fluid will pass through it. It was, therefore, argued 
that the chest could exercise no suction action on the 
veins. Bnt there was grave oversight in this proceed» 
ing, for the tube was inert, dead, and empty, while the 
veins are living and constantly fnll, so that the con- 
ditions not being identical, the experiment was worth- 
lees. There is no necessity for rings to keep tbe veins 
patent, because they are not only alwara fnll, bat the 
cnrrent through them is alwnavs in the same direction: 
these conditions do not obtain in the windpipe, and 
hence the difference in atrnetnre, The whole vasenlar 
system is so full, in fact, that we cannot prick the skin 
with the finest needle withont blood flowing from the 
punctore, and there wonld be no cirenlativn at all were 
there no gap in the cirenit, bat such is furnished by 
the diastole of the heart, or the right side from the 
eyatemic to the pulmonary circle, avd, on the left, 
from the pnimonary to the eyatemic. I trust this will 
be deemed a sufficient jnstification of what I have ad- 
vanced; at any rate, I decline any farther vontroversy, 
as this would, most probably, only lead us farther and 
further away from the consideration of the fanction in 
question, and necessitate the bringing forward of 
esoteric matters which are scarcely calculated to edify 
the general reader. Shonld, however, any auch desire 
a purely mechanical illustration, the following may ba 
adopted :— Having procured a pair of bellows, remove 
the nozzle and screw into the larger end of thie nozzle 
a tube of two or three inches in length, to the free end of 
which attach a flaccid bladder. Now introdaco the 
bladder and tube throngh tho nose of the bellows, and 
fit the nozzle in its place as before. The valve in the 
under leaf of the bellows being stopped, we have a 
representation of the lunga in the chest, the bladder 
standing in lieu of the agzregate of the sir-cella, and 
the pipe as the windpipe. The bellowa being worked the 
air will be admitted to and expelled from the bladder 
through the bellows pipe, but has no access to the walls 
of the bellows, If we now make a hole in the lower leaf 
of the bellows and fix a glass tube in it, and then place 
the lower oxtremity of the glass tube in water, we shall 
find that on continuing the action of the bellows the 
water will ascend into them. The analogy woald be 
more perfect if the upper end of the glass tube com- 
municated with a hollow indiarubber ball within the 
bellows.—F. R. C. 8. 


(10993.]—Mildew in Old Engravings (U. &). 
—The plan I tind answer best is to put dried salt on 
the engraving. and with a thick slice of bread (not too 
stale) to secour it well, and then to place it between 
blotting paper, after having shaken off the salt and 
bread orumbs.—EsMEx. 


(10996.] How to Usea Book Without Hands. 
—I believe there are contrivances for this purpose, but 
T don't know what they are. The following will answer 
the purpose. A stand, B stem, made of gas-pipe, O 
desk. The movement is as follows: —Conneot a pedal 


to lifi the long wooden lever D; on the lever being 
ated the brass wire E slides through the block F, and 
dt: idee ou the page, pushiug upwards so as to raise the 
leaf at H, aud the point I pushes np the wooden spindle 
J, which slides through the block K, so that the brass 
wire arm L is pushed back off the other page, and is 
instantly turned round by the string, which passes over 
two small sheaves (one of Which is in the block M), and 
is tied tu a Ulb. sashweight moving in the stem B. The 
two stops now come into contact, one of which is 
udjustuble by a thumb sorew, so that the arm is just 
opposite the pushed up leaf. The pedal 1s now released, 
tue spring P then brings the wire arm under the page, 
the stops are disconnected and the striug pulls round 
the spindle, turning over the page. Bach revolution 
uf ioe epiudle turns over two leases, The weight may 
be wound up by the arms L, it may run through the 
stand to ger a good fall. The wire E should be about 
tifen degrees angle with the face of book, and ths 
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point must be very obtuse so as not to bite through into 

the next leaf; try tbis part of the dodge with a dry 
n. The mechanism may be covered with a board.— 
GLO-AMEBRICa. 


(11058.}—Red Stain and Polish for Kitchen 
Chairs (U. Q.).—I find the best thing is to paint with 
Indian red, and varnish if necessary. Bat John Moore 
will find they look very well not varnished.—H. B. E. 


(11059.}—Spinal Complaint.—A boy of my 

acquaintance was cared of curvature of the spine in 
the following way, and he is now a crack oarsman :— 
Procure a round wooden (or iron) rod abont eight or 
nine feet long, and support it vertically, as sketch— 
Drive a smooth iron pin 
in at the tap, and over it 
pat a tapering horizontal 
piece, so as to revolve 
freely. It will require a 
small washer and some 
grease under it. To the 
outer end attach a short 
strap and padded oollar 
of leather to fix round 
the boy’s neck comfor- 
tably; the strap behind. 
To the under side of the inner end, about six inches 
from the upright pole, screw any kind of a chair or 
sofa caster, so that its wheel may ran on a round piece 
of wood like a little table fastened under it. This 
round piece has a hole in the centre of it, through 
which the upright rod passes, and it must be firmly 
fixed in a slightly sloping direction, as shown. The 
machine acts as follows: When the collar is tied round 
the patient’s neck (strap behind) he is made to walk 
round the pole, of course bringing the horizontal bar 
round with him. Whenever the caster is treading the 
lower side of the sloping giso the strap is only just 
kept straight by the flexibility of the bar to which it 
is attached (all wood is flexible enough) but on the 
opposite side it will be raised up so as almost to lift 
the boy off his feet—thereby giving a regular inter- 
mitting stretch and release to the spine. Care must 
be taken that the vertical pole does not move, but, 
above all, the boy must keep his arms and legs down 
straight whilst walking, and not be allowed to got 
tired.—W. J. Howakp. 5 


(11095.)—Miicroscopic Deposits on Bricks 
3 e of stone mite (Trombidium lapidum). 


(11101.}—Mortices in Hard Woods.—I am 
pleased to find “Jack of All Trades“ kind reply to 
my query as above. May I beg for fuller explanation ? 
It will not be wasted. I really cannot make anything 
out of the sketch and description. I wish to apply 
the application to a lathe, for which the writer, Jack 
of rades,” says it is applicable. I do not see 
how, or where, to fasten it te face plate, nor how the 
chisel is held; in short, I fail to recognise or under- 
stand either the application or mode of working the 
apparatus. Could a mortice be cat with it? To what 
does the letter F on Figs. 1 and 2 refer, and C on 
Fig.1? I have benefited very much by one of Jack 
of All Trades“ kind replies, and I hope he will over- 
look my ignorance in this matter, and favour me with 
a more explicit description.— LEANDER. 


111108. —Tllt Hammer (U. Q.).—The diagram 
sent, I think, will explain itself, but as I bavo set 
them ont after my own fashion, andam no engineer 
or mechanical draughtsman, any little imperfection 
must be excused. My idea would be first to make a 
good bed of concrete, see C: on the top of the concrete 
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I should build brickwork in separate layers or cells, 
crossing and re-crossing im party divisions, each divi- 
sion to be well rammed down with sand, or filled in 
with concrete; on this I should bed my stone blocks 
(see A), the screw sockets I should run in with molten 
lead. Between the oblique pedestal or plammer blocks 
I bave introduced Sin. timber; the whole, with the 
lummer blocks, is firmly screwed down to A (see H). 
be hammer F is worked by an eccentrio motion with 
flanges on each side (other motion might be substitated) 
by a bose with 8 cams (see K). The anvil is marked 
E; the bed plate, D; L, is sand well bedded around 
block for anvil; M, lubricator to bearings.—Josa. WI. 
PENNELL. 0 


11120. -A Question of Sight.— Touchstone“ is | little on the thickness and condition of the material of 


right. 


per second, a 8 but the one hundred and seventieth 


Sound travels through air at velocity of 1180ft. | which the boiler is made.—E. M. 


111123.)—Lantern Pinions.—See J. K. P.s” 


part of thatof light. Sonnd travels through cast iron letter. 


at 11,090ft. per sec., and through glass at 18,000ft. per sec. 
„E. L. G.“ says we know nothing about the com para- 
tive nearness of atoms; and says the velocity is the 
same irrespective of their distance. Such assertions 
are easy, and may save him trouble of opening his eyes; 
but let him suppose a single needle to extend from his 
eye to the source of light, would not, I ask, the impulse 
atone end be instantly carried to the other, and the 
tranemission of force be thus instantaneons? But cut 
half the needle off and divide the other half into ten 
parts spread over equal distances in the former line, 
thas— 

1 2 8 4 5 6 7 8 9 


10 
The impulse imparted to No. 1 has to travel over nine 
gaps, which, if occupying but a secend each, will occapy 
nine seconds before they reach No. 10. So is the 
transmission of light and sound quicker or slower, or, 
rather, of longer or shorter period, according to the 
total amonnt of rpace or vacuum that exists between 
the total of the atoms in the whole line. What other 
reason can possibly be given ? Though through the 
pores of glass the luminiferous ether vibrates with as 
much ease as the late Daniel O'Connell could drive a 
coach through any Act of Parliament, yet so close are 
its atoms or molecules that sound travels through it 
sixteen or seventeen times more quickly than it does 
through atmospheric air; throngh steel sound travels 
17,000ft. per second, its atomsor molecules being 
slightly farther apart. And this point of distance of 
atoms or particles apart being measurable by the de- 
grees of transit speed of the sound or the sight they con- 
vey is what I wish to impress on E. L. G.” and all 
students of science, for I have not found it noticed by 
any one but myself; and it is ridiculous of E. L. G.” 
to reply to me that the velocity is just the same if the 
atoms be twice as near or twice as distant ; discoverers 
despise no rational theory. Why are we in total dark- 
ness the moment flame is extinguished if light ceases 
not instantly that combustion stops? Of course I 
speak not of the light from stars, which to reach us 
oceupies a thousand years; but ifa flame exists just a 
minute the light from it exists just a minute likewise, 
neither more nor lees. “E. L. G.” says our shadow is 
longest on July Ist and shortest on January ist. Can 
he prove this? The nearer we are to the light the 
more rays we intercept, and shadow is nothing more 
than the absence of intercepted rays; and whatever 
hinders us from seeing the flame or any part of it is 
the intervening object intercepts the rays, and in 
whose shadow we are; and I take ita shadow in space 
has no precise boundary, but pales gradually till, to our 
feeble sight, it becomes imperceptible, but rays once 
cut off I take it cannot reappear; and if a shadow has 
no focus or diminution of size it darkens an extent of 
space in length immeasurable, if not illimitable. I 
may ask “E. L. G.” how he proves the earth's shadow 
to extend to but fonr times the moon's distance. Its 
size will not diminish with the square of the distance 
whatever its intensity may.—J. BARWICK. 


(11120.J)—A Question of Sight.—“ Fiddler” may 
be quite sure that what be calls illuminated space 
and infinite is only the denser bottom layer of air; 
that the main sky-light all comes from within four 
miles of the ground, or rather of the sea level. Ham- 
boldt and all climbers who have approached 4 miles, or 
even the 84 that comprise the lower half of the abrial 
mass, have spoken of the indigo or black darkness of 


[11129.] Greek “ Upsilon.” —“ A Harrow Fellow” 
(p. 75) is clearly wrong, when he states that the Eng- 
lish u is the Greek upeilon; and E. L. G.” appears 
also to be in error, when he writes y for upsilon. 
Romans not having the Greek u, which is u French, 
or i German, adopted the letter y to represent its 
sound when they Latinised Greek works; but our y has 
quite a different sonnd, and it would be just as absurd 
to write Müller“ as Miller or Myller, as tapto typto, 
or drus drys; the y in these cases being no nearer the 
u than i “E. L. G.“ seems to be confusing Latinised 
Greek words with transliteration. If we really wish to 
represent the Greek sound, we must do what the 
Romans did, use a new character, and we might, there 
fore, write tiipto withont offence.— M. Paris. 


_[11187.]—Repairing Concertina.—There is no 
difficulty in taning the reeds of concertina notes; file 
the free end to sharpen, and near the rivet to fatten. 
Different metal may be made to give a note of the 
pitoh, but the timbre of the tone will not be the same 
exactly as the notes of another metal. A different 
11 of the same metal can be rectified by filing.— 


(11146.)—-Lamp for Forcing Pan.—I never 
tried anything of this kind, but as no onehas answered 
the query, I may say that the best lamp of all isa 
a Bunsen burner; but that means gas also. If“ Seeds- 
man bas not the gas laid on, a paraffin lamp with a 
squat chimney will probably answer. Colza oil would 
be better, but rather expensive. I find no difficulty in 
germinating tender seeds by placing the pots near the 
kitchen fire, sometimes on the oven itself.—Sac. 
RTNEA. 

111166. - Area of Segment of Circular Ring. 
—I cannot help acknowledging that the word “ seg- 
ment” was loosely or even incorrectly used by “ Thank- 
fal,“ and that I did not notice the mistake. I do 
agree, however, with “E. L. G.,“ Vol. XV., p. 76, that 
any one reading tho question could misunderstand the 


(* 


meaning, or the 
aketch, Vol. XIV., p: 650, 
fails to indicate what 


A 8 was desired. Following 
“E, L. G.,“ p. 675, let ue 
make the inner arc C D 
a semi-circle of 25 radius, 
and see what AB or A'B 


comes out like; see Fig. 


A’ 4 BD, must be in one 

straight line, as they are 
all parts of the chord, or in this case of the diameter, 
which they do not appear to be, to any serious extent. 
In fact, work it how yon will, I do not see any other 
conclusion to arrive at than that ‘‘ Thankful” meant, 
and fairly represented a portion of an annulus bounded 
by lines AC, BD, pointing to the centre, or that al- 
though he said segment,“ anything but “ sector” 
could be understood.—J. K. P. 

(11168.]—Area of Segment of Circular Ring. 
—I gave my solution (p. 675) believing, from the figure 
given by Thankful,” that A E B was a tangent, and I 
afterwards saw in that case the conditions were in- 
compatible; I employed the term apothegm for radins 
of the circle inscribed to a regular polygon. The 


the zenith sky (which, of course, ballooners can get no sporaga of the hexagon cannot be expressed exactly.— 
| BERNARDIN. 


sight of), and if Fiddler“ could be corked up in a 
big soda-water bottle of oxygen, and raised 30 miles, 
he would doubtless find it atall hours equally black 
and equally starry as on a moonleas midnight. If 
sky-light came from aught beyond the shallow, watch- 
glass-like lens of air above us, why should the zenith 
at any time be any less bright than the horizontal 
layer ? Would not a photograph of sky be all of even 
tint, and the day sky give, like the nocturnal, the idea 
of a hemisphere or cupola, rather than the wide, 
slightly-raised watch-glass ceiling that it does ?—E. L. G. 

(11122.)—Strength of Boiler.— Data not sufi- 
cient to answer this query. What is the thickness of 
plates—iin. or jin.? Surely the strength depends a 
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I11202.]— Transfer of Printe to Wood. — The 
only varnish I have used in transferring has been the 


| white or brown hard spirit varnish.of commerce. The 


pictures were printed on transfer paper, and what I 
did was for the purpose of furniture ornamentation 
before French polish was introduced, which I notice is 
now becoming very common in the trade, with tbe 
difference that it is now done with polish instead of 
varnish. Great care must be taken to have well 
seasoned wood. Give two coats of the varnish and let 
the second coat be nearly set before placing the piotare 


| in position ; slightly damp the picture with methylated 
spirit, do not rub it down too hard, or you will rab some 
ol the varnish into the fibre of the paper, which will 


make it difficult to remove the back. When it has 
all set hard, after which, and the pictare having been 


| well developed by careful rabbing off the back with 
damp cloth, give two or three coats of the varnish, each 
jj | coat being allowed to well dry before the other is ap- 


plied. As a last process we would sometimes rab the 
surface of varnish down with the palm of the hand, or, 
for @ large surface, with a smooth cabinet-maker's 
cork with chamois leather over it, rough side oat, 


and finish off with sweet oil and flour, which, when 
done, was equal to French polish. Why should not the 


most beautital ornaments be transferred to wood in 
the same manner or by a similar process as the willow 
pattern is given to our common plates, and even others 
uf a better quality and appearance by the picture being 
printed on prepared skins, and afterwards immediately 
transferred 7—8. ARE 


(11206.])—Defective Plating Solution. —It is 
only for needles and similar goods I wish to silver. 
Watts says it can be done (see p. 118, fourth edi- 
tion) by simply dipping a spouge in the solation, and 
rubbing it over the steel. As “J. A.“ has kindly 
offered help, I beg to say that it is only small steel 
goods I cannot silver or gild aud Copper. I make all 
the solations by battery process. Á have tried both 
Gore and Watts.—CopBLER. 
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(11878.) —Killing Beetles.— When Sempervivo“ 
has constructed a suffocating box, with its tin-foil, 
cotton-wool, and chloroform, which complication 
will doubtless effect ite purpose, he will find that the 
easiest way to kill beetles, especially the larger kinds, 
is to immerse them, legs downwards, for an instant in 
boiling (212° F.) water. This simple method is founded 
on the knowledge that the nervous system is loca 
on the underside of beetles, and it has at the same 
time the advantage of being the least painful mode of 
death, the heat of the water destroying sensation and 
life at theaame instant. See that the water is boiling: 
a little practice will soon show the fraction of a second 
necessary to immerse to kill. I believe it varies a little 
with different kinds of beetles—a simple dip being 
sufficient for most.—SaUL RYMEA. ‘ 


(11382.] —Parrot.—I should advise ‘Cygnus ” to 
discontinue milk for a time, as this is heating to the 
blond, and makos the parrot pull its feathers offl.— 
MENELAUEB. 


(11276.] Extracting Glass Stopper.—A very 
refractory case of the above complaint was once 
brought to me. The atopper of a handsome decanter 
was broken short off at the plag, and resisted all 
attempts at its extrication, thongh oil was used, the 
peck warmed and rapped to jar it, a handle having 
been cemented on the broken part. All being in vain, 
J drilled a hole jin. diameter through the bottom of 
the decanter in the centre on an ornamental engraved 
star. A straight steel wire was introduced through the 
hole, and a few taps ou it with a hammer soon drove 
out the stopper. The hole was plugged up with a 
small piece of vuleanised indiarnbber, and by cement- 
ing together the broken parts of the stopper the de- 
canter was made perfectly usable, and has been in 
constant use for twelve years since the operation.— 
Q. Q. R. 

[11818.)—Setting Lathe. — I beg to thank 
“J K.P.” for the notice he took, on p. 48, of my 
query, but I am afraid I did not render myself suf- 
ciently explicit; if not, I will now endeavour to do 
so. The lathe which I work is somewhat similar, both 
in shape and aize, to the one advertised in our” journal 
by Blackett, and the mandril head is cast with a |i 
narrow piece in the centre, for a set screw, made just tar, and crystallises 
the length of the width of gap in the centre of lathe volatile constituents, which dissolve the naphthaline. 
bed, so that if you tarn the screw it will shift the| Naptbaline is a hydrocarbon of the composition of 
head either way; there is one at either end of the CioHs, probably linked 
head. Now, yon will perceive the inconvenience I am mode: 


put to; after turning anything conical, I am obliged HT — CH 
to take a cut down the next article I have to A A 
turn for the purpose of knowing whether I have got E çH 
the lathe parallel or not. Would “J. K.P.” give a cc 
design of his Bittle contrivanee for turning taper screws s N 

as offered? for I quite agree with him with regard to NC CH 
the work being drunk, but I do not see how it would He cit 


act on a large lathe for such work as en sine connecting 
rods.—F. Hu ME. 


[11314.)— Polishing Oak Floors.—The French, 
who indolge in polisbed floors, whether of oak or 
red tiles, more than we do, have an easy method of 
effecting thelr object. They use beeswax, and brushes 
attached to -the soles of their feet, by a simple strap 
over the back of the brash, through which the foot is 
passed. This not only gives facility of motion, but 
the weight of the operator adds to the effect. In fact 
he skates about the room. Some use but one foot, 
women especially, but this is but a limping sort of 
affair. When a man servant is engaged in a good 
establishmemt he is alwaysasked if he is a good frotteur 
(rubber). Im more modest houses a man is hired, the 
same as wo alo for beating earpets. I shall never forget 
the surprise I experienced, as a youngster, shortly after 
my first arrival in France, on beholding a manin an 
empty room on the opposite side of tho street, tearing 
abont with the wildest gesticulations imaginable. I, 
of course, drew the attontion of those in the house in 
which I was residing, to the strange sight, when I 
learned that my supposed madman zas merely polish- 
ing the floor. Persons may dance for a whole night 
on a floor which bas been so prepared, with much more 
comfort ard less fatigue than on one that has been 
chalked, or is covered with a carpet, but beware, ye 
novices, for you have to buy your experience at the 
cost of some mortification, whether you be young lady 
or young gentlemen, as you will, on setting out, in all 
probability perform that sudden transition from the 
perpendicular to the horizontal which is not considered 
a meet or acceptable sacrifice to Aglaia, Thalia, and 
Euphrosyne.—F. R. C. S. 


(11859.Jj—Casting Brass Solid.—The metal 
should not be ran any hotter than is necessary to in- 
sure sharp castings, which practice will show. The 
probablo cause of the honeycombing of the castings is 
that the air cannot get ont of the way, and should 
have proper vents made for it from the highest part 
of the mould. The metal should run in near or at the 
bottom of the mould. By attention to these points 
good castings may be obtained, bat a little practical 
teaching is very necessary in such a case, and would 
save much after trouble and disappointment.—Q. Q. R. 


(11866.]—To Mr Tonkes.—It is not my opinion, 
nor is it my belief, that 5 = œ. For it 5 = œ, then 


Tt is now used in the manufacture of artificial ali- 
zarine.—S. BOTTONE. 


111892. —Scent from Violets and Roses.— 
The scent of these and other flowers is obtained by 
placing thin layers of butter in closed boxes or 
drawers, together with shallow trays fall of the fresh 
leaves of the flowers, which are renewed when their 
scent is gone. The batter absorbs the scent, which is 
then extracted by treating the butter with spirit, or 


in some similar manner.—Q. Q. R. 


(11898.)—Stinging of Bees, Hornets, and 
Wasps.—The sting of a bee is generally more viru- 
lent than that of a wasp, and with some people attended 
with very violent effects. The bee sting is barbed at 
the end, and, consequently, always left in the wound. 
That of a wasp and hornet is pointed, so that they 
sting more than once, which a bee cannot do. When 
a person is stung by a bee let the sting be immedi- 
ately pniled out. The longer it remains the deeper it 
will pierce, and emit more poison. The palling out 
of the sting should be done carefally, with a steady 
band, for if any part of it breaks in, all remedies 
will be, in a great measure, ineffectual. When the 
sting is extracted, suck the wounded part, if possible, 
and very little inflammation, if any, will enene. If 
drops of hartshorn are immediately rubbed in, the 
cure will be-complete. Sweet oil, bruised parsley, 
&o., appear, on various trials, to be of no use 


or benefit. H. B. E. 


111409.) canine. —It the pup has lost all its hair, 
and its body is covered with dark patches and large 
pustules, commence by freely puncturing the dark 
patches to allow the venous blood to escape. This 
produces no pain, and the punctures soon heal ; also, 
open the pustules. This done, tenderly wash the bare 
skin with warm water and a soft sponge; then smear 
the body with an ointment composed of eqnal parts of 
camphor powdered, mercurial ointment, and elder oint- 
ment. Ropeat this daily. This kind of mange requires 
some months’ geod nursing. Don't allow the pap to 
lie on barley straw, or to subsist entirely on flesh foed. 


—MONTE CRISTO. 


(11484. —Salmon Spawn as Bait.—First, let 
me state that it is now illegal in this country to have it 
in your possession. But it Kingfisher ” wishes to ase 
it in some country where it is legal, he may. The 
broken roe is the best, and must first be well washed in 
several waters (cold) until all greasiness disappears, 
then spread upon a cloth, or placed in a bag, and hang 
up for a day or two to drain all water away; then 
feels tough in the teeth, when 


H 


is L = 0, and hence wo have O x œ = œ x 0 = 1— 


s u 
a most truly absurd conclusion to arrive at. You may 
probably desire to know what * is equal to. Permit 


1 1 rubbed with salt until it 
me to asert and to prove that 0 ==. For 25 it may be put into jars for use, and will keep for years 
120 1 0 a 0 = 1. | in a cool place.— Goar. 
i (11435.]—Bootmaking.—When leather is soaked 


the which was to be shown. Neither Liebnitz's nor 


De Morgan's "Differential Calculus ” do I dosire to in water, and beat" well, it is more durable than if 


look at in relation to the arithmetical subject under worked dry. To work leather dry, means wet feet to 


ns ideration. In addition to E. A. Poe's poetical | the wearer,—COBBLER. 
effusions, "' Fear not the Raven,” &c., I have some] (11488.] Lemon Marmalade.—Pampkin marma- 
slight recollection of a few words in one of P. B. lade is thus made:—Take vegetable marrow or pump- 
Shelley's published works,even after forty years’ neglect | kin, young or old, rather old preferred. Boil till quite 
of such “metaphysical” stuffing, as per example: | tender, and peel or scoop the pulp from the rind with 
Thon canet not find one —— on earth whereon,” Ac. a spoon ; put the pulp into a cloth and wring it to re- 
To _your adherents I have only to remark that I move the excess of water; pat the pulp into a preserv- 
decline to be drawn by W. L. Giles into the differential | ing pan; to each pound of pulp add 4oz. preserved 
maze; and as to Excelsior's” eqnational pun, I fear lemon peel, cut thin, or fresh lemon peel boiled till 
that he bas not yet go carefally studied as he may now | quite tender and cut in shreds; to each pound of pulp 
be led to do the mathematician's trinity, formed of add lb. sugar, boil and stir until a snfficiontly firm 
1, 0, and @.—8. J. consistence is obtained; stir the whole time if you 
(11871.)—Steel for Tools.—I really must point wish to be quick over itand have the preserve keep 
out an erratum or two in my answer on p. 102. Jam Lell: this rule holds good in all soft fruit preserving. 
not so shaky in my mar as to say that Stubs’s| If the flavour of orange is preferred, preserved orange 
steel or Vickers's ‘are first-class,” however fanny it may ecl or well boiled Seville orange peel with the unboiled 
sound to say “Stubs’s ie.” Alno,“ Back keeps Sandor- juice may be added; a drachm or joa. citric acid to 
son's small (not alh) aizes.”—J. K. P. the pound will improve both.—DEL 


ted | roughly with the 


129 


111438.J—Lemon Marmalade.—To each pound 
of lemons allow 180z. of fine loaf sugar. Pare the 
thin yellow rind off all the lemons except four, which 
are to be grated. Cut the parings into as thin chips 
as possible, and put them into a muslin bag. Cut the 
lemons in four, take off the white skins and remove 
the seeds, Pat the pulp in the pan, and break it tho- 
hand or a potato beater. To each 
add half a pint of cold water, put in 
the bag of chips, and let all boil for half an hour. 
Pour a little boiling water over the gratings, and let it 
stand until the other is boiled; then pour the pulp 
through a hair-sieve into a basin. Wash the pan and 
the sieve, and pour the juice back again through the 
sieve into the pan; remove the chips from the bag, 
and put them into the pan also, add the sugar and let 
all boil together; the gratings are also now added. 
Boil for half an hour or until it jellies, which may be 
utting a spoonful into a saucer, and setting 
place. Pot it, then eat it.—CHAMPAGNE 


à of lemons 


known by 
it in a coo 
CHARLIE. ‘ 

(11442.]—Ola Wives Science.—Mr. Tomlin- 
sen's experiments referred to are very inconclusive. 
The weights of candle consumed in equal times, in 
sunshine and in dark cupboard” were compared, 
the cupboard having, of course, a flat horizontal 
ceiling, that is, an air-mixer adapted to send down all 
the carbonic acid, and as rapidly deoxygenate the 
store of air, and keep it as unchanged as possible with 
the given inlets! In fact, an English builder’s indoor 
atmosphere was com with an out-of-doors one! 
I have always held, with the Old Wives,” that the sun 
puta ont flame, because I used to try, as a boy, to make 
paper, wood, or linen blaze with a burning-giass, al- 
ways in vain ; and though the lens or mirror be capable 
of melting iron, never have I found this possible. The 
wood or rag may burn with incandescence quite visible 
in the sun, and if there be a current of air, burst into 
flame the instant the focus is off it. But never cau I 
make it do ao in the concentrated rays. I mean to at- 
tempt it again, however, with yellow glass, filtering 
back the chemical blue rays.—E. L. G. 


(11444.]—Bursting of Compressed Air Ee- 
ceivers.—The effect depends very much on the 
material; cast iron is usually broken in fragmenta. 
Boiler-plate, I think, would be affected pretty much 
the same as by an explosien caused by steam. Copper 
is not so brittle, and is more likely to open. In the 
case of a steam-boiler exploding (say) at 60lb. to the 
inch, the temperature corresponding to this pressure 
being about 3007, when the pressure is removed by the 
burating of the boiler, the water in the boiler, which 
was at 300°, cools down almost immediately to 212°, the 
boiling peint at atmospberic pressure, and thus about 
one-thirteenth of i$ is suddenly flashed into steam, the 
anm of the latent and sensible heats of steam being 
abont 1,200°. Of course, scalding with steam er bot 
water in the case of an air reservoir is avoided.— 
PHILANTHROPIST. 


11448. - Chronometer Balance Spring. 
« O.M.” bas got an inferior article, as the low price 
might have told him, for £6 53. is a low price for such 
an article. He is rightly informed that a good watoh 
with chronometer balance cannot be had unless he 
gives a good price for it. I. myself, a short time back 
inquired the price of a first-rate silver watch of this 
class, haviag its balance scientifically adjusted (with- 
out which they are almost worthless), and was informed 
that the cost would be £15 or £16. I have no doubt, 
however, that O. M.” may procure a good timekeeper 
of this class for (say) £12.—EXCELSIOR. 

[11450.)—Adjusting Equatorial.—Declination 
being reckoned from the equator does not require any 
correction for difference of latitude. It is only the 
altitude which increases or decreases by going north or 
south.—O. M. 94021. 


11451.) Weight for Safety-Valve.—The lever 
seems to me to be very weak, only 12302. weight. Tho 
weight to be placed at the extremity for the steam to 
blow off, at 40lb. pressure, will be 8). 60z., and the 
ball shifted 2in. in each case towards the falsram for 
the other pressures.—Bos J. 


(11456.] — Saw Sharpening and Gulleting 
Machine.—I believe the saw sharpening machine is a 
patent; but if“ F. T. S. S. D.” requires one for his use. 
he could manufacture a rough one that would answer 
hia purpose. The working gear, he will, no doubt, 
understand, that is, if ho is a working sawyer or en- 
gineer. The wheels are made of wood, and covered with 
emery and glue. One or two things have to be consi- 
dered in these machines. First, is the sharpening re- 
quired sufficient to eventually repay the outlay; second, 
the saws require touching up after leaving the ma- 
chine; thirdly, the use of the machine on the saws 
hardens them, so that ap old file will not touch them. 
On the other hand, if a number of saws are in use, it 
will repay the cost very soon, also the regular depth of 
the gullet enables the saw to perform its work in a 
superior manner. What I have here stated is from 
hearsay, not having given the machine a trial. I know 
af a mill proprietor, in my immediate neighbourhood, 
who purchased one, but dia not find it answer either for 
circular saws or frame saws, nevertheless, if I could 
procure ® machine to sharpen band saws, if found to 
answer, I would readily purchase the same.—Sanxvur. 
SMITHER. 


111457. —Motive Power for Amateurs.-—i 
have seen lately s machine which, I think, cen! 
serviceable for that purpose. It consists of 
connected springs, inclosed in dent barro!s 
with each other, the last of those acting by | 
dent wheels and pinions on a pulley wit) 
strap. The springs are wound up very : 
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handle, and their elasticity is moderated by a fly. 
The motor I saw is applied to a sewing machine, and, 
indeed, many readers of the ENGLISH MECHANIC may 
have seen it also, since there were two of the said 
machines at the International Exhibition, 1871 
(French section). But, that motive power oan, of 
course, be applied to a great many machines which 
are now worked by the hand or the foot, I am aware— 
for instance, those connected springs have been of late 
adapted to the Hughee' Printing Telegraph,” as a 
substitute for the heavy weights which the telegraph 
elerk bad to lift up with his foot at every moment.— 
Novi, Amiens. 


(11457.)—Motive Power for Amateurs.—Is 
“Zoo Andra” poking fun at our readers? The 
lever—i. e., his weighted pendulam—will, no doubt, 
give a certain amount af power to his saw; but this I 
know from practice (not theory), that I will produce 
more power fiom a fiy-wheel than he can with the 
pendulum ; that is to say, for the same person to exert 
his strength in turning a fiy-wheel as will swing the 
pendulum; as for ratchet-wheels it would be a great 
mistake. The best motive power for amateurs is the 
treadle, unless they can incur the cost of a fly-wheel, 
horse-mill, or steam-engine. If “Zoo Andra” is 
actually fitting up a bench in the style sent, when 
complete, will he use it for a week together, and let the 
readers of the Mrcuanic then know as te its prac- 
tibility ?—SamMUEL SMITHER. 


[11480.)—Printer’s Ink.—Red Brasil wood four 
eunces, diluted acetic acid one pint, alum half an 


gaum.—H. B. E. 


(11459.]—Printer’s Ink.—Linseed oil boiled to a 
thick varnish, and a sufficient quantity of vermilion or 
Prussian blue ground with it to give the required depth 
of oolour.— WILLIAM H. Hey. 


111459. —Printer's Ink. — W. J. H.“ oan buy 


what he wants cheaper than he can make it. Tae 
finest durk blues are Prussian, Chinese, and Antwerp; 
they are very bard to grind, and when used too thin 
have a greenish hue. Vermilion (pure) is, of course, | 
the best red,“ buta little bright drop lake improves | 
it, where richness of tone is wanted. These require 
to be ground ona clean slab with a clean muller and 
clean varnish—the very best. I hope W. J. H.” isa! 


modern Hercules, for he will find it a tough job; but 


they may be ground in turpentine first, and mixed | 
with the varnish afterwards. This saves a little labour. 


| 
ounce; boil for one hour, strain, and add an ounce of 
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hours, or even a few dnys. 4. Filter, and then add 
sufficient pnre nitrate of silver to make the strength up 
to 85 grains tothe ounce. 5. Try a plate; if it does 
not work well add a drop or two of dilute nitric acid. 
—G. AVERY. 


(11482.] —Algebra :— 
* 2 
54 


y 
11 + yf + 21 


Letzr=a;yeatd;z=n(ay;t¢an(ia+a. We 
havo—a: a + d:: n (u): n(a+ ). By additioun—a + 
n (a + d) + u + d) An (a) = 25 = (n+ 1) (3a +d). 
By subtraction—a + n (a + dq) — (a + d) — n(a) = 8B 
= (n — I) d. As5 x 5 = 25 . 1 T 12 24 7 d= = b, 


and n= 6 14. d= 1 = = 1, and 2 4 + 
’ 4 — 
the analogy is2 : 8 8:13 
2+12= 14 
8+ 8=ll 
16 + 81 + 4096 + 20756 = 24929 


—THET«N“v (Horsham). 


[W. R. Kemp, William Hughes, and “A New Bub- 
scriber,” have also answered this question.—Ep.] 


(11488.]}—Dyeing Parchment.—Dye it blue by 
brushing over with a solution of pearlash, two onnces 
to the pint. For dyeing red, boil a pound of Brazil 
wood and an ounce of pearlash in a gallon of water, 
and while hot brush over the parchment until of a good 
red colour.—H. B. E. 


(11484.]—Manures and their Values.—If Mr. 
Richardson is within carting distance of sea-weed, he 
will find it a rich and stimulating manure when dried, 
burnt, and the ashes, mixed with sand, wood or coal 
ashes, hand-spread over his land.—Manvus, 


(114866.]—Arithmetical Question.—This is most 
easily acc.mplished. For the 
length, 4 lengths of each 4x 5+4x 7 = 48 
breadth, 6 of the 5 less 1 of the 7 6x 5 -7= 23 
heiahth, 8 of the 7 less 2 of the5 38x 7-3 x 5 = 11 
—WILLIAM HUGHES. 

TT. P. Lucas, H. H. C.,“ Excelsior.“ and Phi. 
lanthropist,“ have also anawered this query.—ED.] 


(11486.] —-Arithmetical.—Snrely any man in such 


If only a smal! quantity is required, and very fine, use a position would first measure off 2ft. on the 7ft. rod, 
Canada balsam as the varnish. I have seen excellent by the assistance of the bft. rod (7 — 5 = 3), and then 
work produced by taking an impression with gold size and divide the 2ft. into two parts; or, having got the 2ft. 
dusting on the colour required in a very fine powder— length, he wonld mark ofl from each end of the bft. 
specially prepared, I think. This latter method is by rod, 2ft.; the interval between these marks would, of 
far the quickest for a small quantity, and the pigments course, be 1ft. What more would le want ?—HEDERA. 


retain their colour well.—Saun RYMEA. 


{11462.]}—Steel Hardening Paste.—The red 
aste must Have been J. Fielden's Rouge Steel 
aste,” which is used to improve cutting tools and to | 

restore burnt cast steel, or for case hardening small | 
iron castings. We have given five shillings per pound 
for it. We dip all our cutting tools, and find that a 
few pounds will serve a long time if the dust cover is 
kept upon case supplied with “rouge paste.” If 

“A. B. C.“ will advertise his address in these columns 


steel paste may be purchased. —HALITAx. 


I11464.] — Spring Beds.—It would be a trade ad- 
vertisement if I sent the address of a maker, but if 
“ Associate will look at the London Directory, or apply 
at some large bedding manafactnrer he will procure 
what he wants, I have no doubt.—SAMUEL SIT HER. 


111469. — Air and Warmth.—From 700 to 1000 
cubic feet per head; from 55° to 60° Fahrenheit.— 
EXCELSIOR. 


{11471.]—Bow.— Yew is the wood used to make the 
best bows. Should“ Archer not be able to procure it 
apply at a respectable coach builder's for a piece of 
lance wood, let it be quite sound and dry; one inch by 
three quarters of an inch will be abont the size ; taper 
at each end to five eighths of an inch by one half inch, 
rounded on the outside. A sharp steel scraper ia very 
useful to an amateur for the manufacture of the same. 
—BaMUEL SMITHER. l 


(11471.]—Bow. — Bows of Yew-wood won Cressy 
and Agincourt; why should they not win at archery 
matches now ?— HEDERA. 

(11472.)—Plaster of Paris.—" C. B. B.” has 
evidently been using the common plaster used by 
builders. He should get either fine or superfine 

laster and keep it in a dry place, it will soften when 
eft in water for along time, but docs not fall to pieces. 
Porous pets aro sometimes made of it, but unly asa 
temporary appliance.—DENTISTE. 


(11478. Silver Bath.—“ F. C. C.“ should get a 
good manual of photography. In reply to his ques- 
tion no definite number of plates can be given, it is 
quite possible to continue preparing plates with the 8oz. 
silver Lath uutil there is not suficient left to cover the 
plates in the bath. This, however, is not very likely 
to be the case, as “F.C. C.“ will doubtless find he 
cannot get good photographs after having nsed his 
nitrate of silver bath till aboot a third of it bas been 
wasted. Ly thie time he will tind it has got somewhat 
ont of order. The best way to set it right again will 
be as follows :—1. Pour the solution into a clean dish 
and set it in the oven, or on the stove, till it has 
nearly all evnporated, baving first made it slightly 
alkaline by acding a drop or two of streng liquor am- 
moria. 2. Add sufficient distilled water to make ap 
to 80z. once more. 3. Set it in the sun fora few 


| 
I shall be pleased to let him know where the rouge 


11487. Preventing Rust.—One part white-lead 
to two of tallow will answer the purpose, and rub off 
easily with a little turps.— Manus. 


(11487.]—Preventing Rust.—Bright work is 
generally covered with a compound of tallow and white- 
lead.—ExckLSTOR. 


111489.) — Weight of Cattle.—(SRRPRRRD's 
„ PROBLEM ).— As it is not likely that all his heifers 
would live to breed for twenty years, what would he 
allow for deaths 7— T. P. Lucas. 


[11498.] —_Indiarubber Overcoat.— W. P.” can 
repair his overcoat with indiarubber solution; clean 
the seams with a little coal naphtha; then with the 
finger pat a thin cout of solation; let stand for two 
hours; make warm a emoothing iron, with which iron 
down the seams; cat up loz. bottle rubber; put into 
4oz. coal naphtha, A wide moutbed bottle is best to 
make the solution in. When dissolved, use it.— 
COBBLER. 


111409. - Zymotio Diseases.—It seems to me 
that M. Paris has answered his own question by the 
very designation he has given to the diseases. Zumé 
(Greek) fermentam,leaven. If I take a mass of dough, 
to which I add a portion of leaven, I shall cause the 
whole mass to ferment. I may now remove successive 
pertiovs, and add others of unfermented dough in their 
stead, and tbe process will still go on, thongh the ag- 
gregute ef portions removed may embrace tho whole of 
the original mass. So much for diseases that are 
emo Pa thero be any such. I give no opinion.— 


(11503.)—Stair Noses.— Nail a little oil canvass 
on the edges, or if yun have canvass on the stairs make 
it double at the edges; this is if you have carpet down; 
if not, bail lead on, but don't on any account put lead 
under the carpet.—H. B. E. 


(11504.)—-Photographic. — I would suggest to 
“ Cornubiensis " the use of cocoa fibre matting for the 
covering of the fluor of his studio. He will find it 
durable, of nice appearance, noiseless, and should he 
work with a tripod rt ld. there is no fear of the legs 
moving oa the floar.—W. PHELPS. 


(1]505.J]—A Wooden Pamp.—"Cornnbiensis’ ” 
friend may set his pamp iv good order by either oi the 
following methods:—First (if not already done) horten 
the spear or rd tbat is connected to the top bucket, 
so as to allow tre bucket to work higher up. Or he 
may get a large gauze with a long handle and open 
the month of the pup <nfficient to allow a new bucket 
to be substituted. The chips will come out with the 
backet.—H. D. 


(11511.]—Rubber Tires.—I cannot conccive any 
“saction,” but, perhepa, there may be a little more 
adbesion with the rabber than with the iron tire, but 
the result is that with the rubber tires scarcely half 
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the fatigue is oxperienced as with the iron—indeed, 
there is no comparison.—T. P. Lucas. 


(11511.)—Rubber Tires.—If the roads are very 


smooth there is little advantage to be gain⸗d with | 


rubber tires. The case is different, however, on most 
of eommon roads, where the iron tire is always 
grinding away among the dust and small stones; the 
difference being equal to the amount of power wasted in 
grinding said stones. Soft roads and rubber tires bear 
no resemblance to one another, inasmach as soft 
roads are not elastic; and as regards saction, it is 
only in wet fields aud mossy ground that it impedes 
locomotion, places where few velocipediats will think 
of straying,—G. SMITH. 


[11512.J}—Lathe Chuck.—As a further descrip- 
tion of my oval chuck seems wanted by some of our“ 
readers I give details :—Fig. 1 shows the face of the 
chuck, S being a hole tapped to screw in any kind of 
poppet required; Fig. 2 shows the chuck plate before 
slide, and jasting bars are added; H hole tapped to screw 
upon the spindle of lathe, bd slot holes, through which 
two pins or gabs work, markedaa; Fig. 5, Fig. 8, 
cross seetion of chuck without alide-bars ; Fig. 4 
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shows slide-bar face d de; Figs. 5 and 6 sections of slide- 
bar; Figs. 7 aud 8 are justing bars fixed from back with 
two screws, each same as Fig. 10; CC CC are jasting 
screws to make slide-bar to work right. The headetock 
shows how the ring is fixed to it, with txo screws, oat- 
side of which the two pins marked aa revolve. The 
other end of the shaft works upon the dend centre, and 
of course ronnd, which is an advantige when making 
sprig bit handles to get the ferrule on. The drawing 
is made to scale quarter size of mine.—Goar. 


(11514.)—Brunswick Black.—Recipes for this, 
under the names of Berlin black, japan, &c., havo 
been frequently given. See No. 867, reply 11857. 
—8. BOTTONE. 


(11517.}—Lathe Queries.—" H. E.” will find a 
description of index pegs for counting in Vol. XII. 
p. 180.—J. K. P. 


111524. —Pitch of Roof.—The only measure” 
of the pitch is the number of degrees of a roof’s incli- 
nation. Certain pitches in fashion at different times 
have doubtless had names, and I believe, among Eng- 
lish workmen, old“ or “common pitch” bas, for 
ages. meant that of Westminster Hall, the great 
typical old English roof, whose internal span is ¢ 
standard perches, and corresponding rafter-slope 8 
perches. This gives the inclination about 48° 12’, and 
the lowest of high or gable “ pitches, that ia, of 
those above 45° or the “ square piteh ;” for sonnsightly 
has this latter seemed to all races that nowhere have 
roofs of this pitch, or within several degrees thereof, 
above or below, been either common or tolerated in 
buildings of any pretension to dignity. Thongh there 
may be even cathedrals (as Langre-) with a square- 
pitched roof. yet, as Raskin says, men have every- 
where made a great gulf between the two kinds of 
roofs—the low-pitched (i.¢., below 87°), and the 
“ high ” (i.¢., above 53°). The above Westminster pitch, 
beside being too near the square,“ is inconvenient 
from having the height incommensurable with the 
base and slopa, Carpenters wonld always have saved 
themselves much trouble (or the architects for them) 
by keeping, like the ancienta, to angles whose functions 
aro all commensurable (as slope 13 to bases 12 and 5, 
o elope 25 to bases 24 and 7). Tue simplest of all, 
known as ‘ Plato's triangle” (of 3, 4, and 5), tarned 
one way, makes what is rightly the lowest high pitch 
(or lowest tolerable on Gothic buildiogs), approxi- 
mately 68°7'48'38"’, or, as I would write sexagiotals 
compactly, 53074838; and the other war, the highest 
low pitch (or highest tolerated on non-.G.thie baild- 
ings), 88°591120. This latter (whioh is hardly low 
enough to be called a ** pediment” piteb) seems to bave 
been universal from the decline of Rome till tue grand 
twelfth-century movement that originated Gothic 
architecture, and which Viollet le Duc attributes to 
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the anti-clerizal spirit of the Communes and other 
lay guilds then arising. It certainly was a Radical or 
anti-traditional, and therefore anti-churchmenly move- 
ment; and the new cathedrals were a protest against 
the abbeys. This movement was weakest in England, 
and our Gothio building the most timid ; and it seems 
never noted that the high roofs distinetive thereof 
were from the beginning higher in all Continental 
countries than here. I do not know of a single Old 
English roof so steep as 60°; while all over Germany 
and France, even south of the Loire, it is doubtful if 
they were not oftener above that pitch than below it. 
Another point overlooked is that the builders of the 
groat times, instead of regulating their roofs by par- 
ticular pitches (or proportions of height to width), 
aimed at some simple ratio of their vertical height to 
that of the walls they crowned—either making heights 
of wall and roof equal, or as 2:1, or as 8: 1, in their 
grandest erections. As examples of their equality, we 
have the two noblest secular buildings remaining of old 
England and France—Westminster Hall, and the 
exquisite Palais de Justice of Ronen. Of course, 
plenty of humble churches also illustrated this, espe- 
cially in England (they having probably noted, from 
the Book of Exodus, that the Mosaic Tabernacle did 
6); bat I doubt if more than one cathedral is thus 
roofy (to eoin a much-needed adjective)—that of 
Vienna. Then, of the next degree of roofiness—the 
roofs kalf the height of whatever bears them you 
have the noblest of all civic buildings, the Stadthouse 
of Brussels; and of cathedrals, that of Rheims, and, 
perhaps, other first-rate (but many second-rate) on 
the Continent; though in England, I think, only Lin- 
coln. The general proportion for grand churches, 
both French and English, was the roof a third of its 
supports, In the decline of building, the first archi- 
tects, by some centuries, to return to low roofs were 
our English, who depressed them first on side aisles 
(as at Westminster, 1600; Winchester, 1400); and the 
first nave, again, made low-pitched (as in pre-Gothic 
times) was York, about the latter date. From low they 
came to make them invisible, to mimio, I suppose, the 
effect of the platforms of castles; and at length, for 
the three centuries preceding the present, no English 
building could be held respectable that did not appear 
roofless. In ne other land did this idea gain absolute 
sway, even in the maddest swing of Classicism; and 
thengh St. Peger’s, at Rome, eet the example, 
Lonis XIV., indeed, seems to have held that only 
sacred buildings ought to show any roof, as appears 
by the wondrons contrast between the Versailles Palace 
and its chapel. —E. L. G. 


[11580.)— Violin Construotion.— Reed Maker” 
has touched npon the principal point to be con- 
aidered in the construction of the violin—viz., 
tho divergence of tone to be produced by making 
the breast and back dissimilar. The last article 
in “ours” did not state that Savart’s fiddle bad 
a maple back im opposition to the deal breast, 
snd I am in doubt whether he has satisfied him- 
aclf go as to have two deal resonants opposite to each 
other, The old box fiddles were all made with bard 
backs, mine (to infliet punishment on some and create 
joy in others) bad a soft back. I found no diffieulty in 
tuning my pieces of wood, for I made them all a dif- 
ferept thickness. Now, if I am not understood, I beg 
to say that everything has a sound or tone of its own, 
and many of us have heard music hammered out of 
pieces of hard wood of different sizes and thickness, 
and was it not Lalli who, while a senilion, knocked 
airs ont of the cook's stewpans? I have also heard 
that Handel broke Corelli's violin over his head be- 
canse the latter did not understand the French style of 
playing. There is a great diference in producing 
tones by bowing (that's polite) or hammering. Per- 
cussion is easy in comparision with bowing, bat I have 
reason to believe does not affect tho senses so enjoyably. 
I think I am right when I state that two strings of the 
same calibre, on the same bridge, soundboard, and of 
the same tane, do not increase the power but pro- 
duco a whirr, also heard in the organ accordion, when 
the two rows of vibrators are sounding together. These 
are all distinct, and so add to the power. I cannot 
say what the effect would be if two vibrators were 
placed close together in the same pan, probably no in- 
crease of power, bat if Iam wrong here, could not the 
flageolet be made more powerful by blowing through 
two rcedyinto the same tube? Ido not think so. We 
hare the tone iucreased in the piano by doubling and 
trebling the wire, bat beyond four I think we should 
miss any farther extension of power withont more 
soundboards, or a more violent method of bringing 
out the tune, viz., moving the soundboard. Now, iu the 
violin we hear tones produced by the weakest method 
of moving a soundboard—therefore, the various parts 
must be made of different sizes and thickness, so as to 
form a variety of ceutres or tones (or rather they be- 
come places for tones to sound on or in). I wish some 
of “our” contributors would kindly inform us about the 
harp, especially the constraction o? the soundboard, 
whether the strings would sound as well if they were 
strong at right angles with or to the soundboard, and 
what kind of tone would bowing prodnoe? I fancy 
very poor. I fear the harp is not so fashionable as it 
uscd to be, more's the pity. If we make the breast of 
the violin large: we require a thicker string to move it, 
anc the thicker the string the lower the tone must be ; 
lf wo make the breast smaller we redace the plane in 
which the tones can be produced, thus we have only 

de size for the violia proper, and ro only one amonnt 
power. This is trae with all instruments, they have 

ir limite, although, of course, all are open to im- 

rements— for instauce, the dram could be made 
® formidable if, instond of strained skin, a vibrae 
Sheet or face of metal was substitated, It may 
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be said, but this would not be a drum — true, and if we 
alt er the violin ever so little we lose the violin tone. 
Then the question will always remain, how can a 
bowed instrument be made to sound louder than the 
violin, yet having tba same notes? Ina back number 
the Harmonieus Blacksmith” has presented to our 
notice a fiddle without a back, a great curiosity, and 
perhaps a ahadow of good things to come. As it has 
no back it could easily be joined to a series of breasts, 
one under the other, but here is the difficulty, a gut 
string would not move more than one breast, no matter 
how the string was placed or fixed, with a bridge, or, 
weaker still, harp fashion. A steel wire would sound 
well, but only by palling and not by bowing. I have 
noticed in the toy harpa (all wires are used) that when 
played in a box suited to its size the tone is con- 
siderably increased, yet when the violin is substituted 
in its place no increase ensued. Then it comes to this, 
can one performer play on many violins at once and so 
command an increase of tone? Shall we ever get a 
practical method of playinz a series of violins, &c., by 
means of a keyboard ?—FIDDLER. 


(11535.])—Small Wheel Outting Machine. 
A Horological Mechanic” will find full description of 
dividing apparatus for lathe in Vol. XII., p. 277, and of 
the cutter-frame, for use with slide-rest, in Vol. X., 
No. 245, p. 281. To answer q. 10859 would require 
a treatisc, and at least half what you want yon will 
find dispersed through the last four volames. Yon 
cannot get a “recipe” to make cutters, like a dose to 
care a bellyache, and it requires as much knowledge, 
of a sort, to do it properly, as a modical man would 
require for his purpoae, Moreover, simple“ working 
drawings can only be made by those who thoroughly 
understand the job, and know how to draw thoroughly 
well too. If you want cut wheels you can get them in 
Clerkenwell better cut than you ean do them, and if 
you want centers von cau bnv them, I believe, for less 
than 21s. each at Holtzapfflel's.—J. K. P. 


(11547.)}—Bass's Beer.—Some years age Mr. 
Cooper, of London, analysed some water taken from a 
well st the brewery of Messrs. Bass & Co., in which he 


fonnd— 
Amount of ingredients in 


imperial gallon ropresented 


in grains. 
Carbonate of lime es „ 9°93 
Snlphete of line .. ze . 54°40 
Chloride of cailciam ia . 18°28 
Sulphate of magnesia .. eo 0683 
—Yorza. 78:44 


(11579.]—Blue Billy.—It was owing chiefly to the 
presence of arsenic that I expected hard iron to be 
produced. I imagine that it is prevented from escap- 
ing by being picked np in the upper parts of the fur- 
face by the lime, and thus continually brought back. 
At all events it does not escape. The copper is in great 
part volatilised, aud colours the flame of the furnace. 
By hard iron, I did not mean the technical term for 
“ strong forge” iron, but a brittle nature. The iron 
produced was very small grained, whitish in colour 
(not white iron), and brittle. I tried redacing some 
by itself in a cupola farnace, and produced a pig, the 
fracture of which was mora like bad steel than pig 
irov, 80 much so that I had it tried for forging, but it 
broke up at the first blow. Iam informed that it is 
used a good deal by some furnace owners, and that 
they get a fair iron from it. Bat, in my case it was 
not worth while teying to do anything with it, as the 
carriage made the material as dear as others at com- 
mand, and the make of iron being one ef the best in 
England, it was not worth while to run any risk of 
damaging it.—SIG MA. ` 


[11585.—Chemical.—To prepare chlorine from 
chloride of sodium, in such a manner as to obtain at 
one operation sodium also, is a most expensive affair, 
as it necessitates the om ployment of a powerful battery. 
Bat it is easy to proceed in such a manner as to pre- 
pare hydrocbloric acid from the sodiam chloride (see 
second process, paragraph 54, of the Lessons), and 
from the hydrochloric acid chlorine may be easily 
obtained, as explained at paragraph 51. The residae 
obtained by acting on sodium thloride with sulphuric 
acid ia a soliam sulphate. From this sodiam salphate 
sodium carbonate is prepared by heating it strongly 
with a mixture of chalk and slack, and dissolving and 
crystaliising. The carbonate, when dried, may be 
mixed with finely-powdered charcoal, and strongly 
heated in a cast-iron retort, when it is resolved into 
sodium and carbonic anhydride. The changes, results, 
Åc., of these operations are briefly expressed in the 
following equations: —l. Separation of ohlorine and 
sodium from sodium chloride by means of electricity 

NaCl = Cl + Na. 
The results of this mode of procedure are, therefore, 
nothing bat chlorine on the one hand, and sodium on 
the other. 2. Separation of chlorine and sodiam 
from sodium chloride by chemical means. (a) Bepa- 
ration of the chlorino from the sodium by the action of 
spl phario acid 
NaCl + H.SO. = NaHSOQ, + HOL. 

Here we obtain hydrochloric acid and hydrogen sodium 
sulphate. (b) Separation of the chlorine from the 
hydrochloric acid by ineans of manganese dioxide— 

4HCl + MnO, = 2H,0 + MnCl + 2C. 
Here we obtain free ehlorine on the one hand, and a 
solation of manganese chloride on the other. (e) Pre- 
paration of gudiuin carbonate from the residue of the 
preparation of hydrochloric acid—see (al by the action 
of carbon (slack) and calcio car bonute (chalk)— 


131 


QNaHSO, + 4C 4002 + Has + Naz8, then 
NagS + CaCOs = CaS + Na,COg. 
From this mixture of calcium sulphide the aodiam oar- 
bonate is separated by lixiviation with water, and 
crystallisation. (d) Separation of the sodium from 
its carbonate— 
Na,COs + 20 = 8CO + Nae. 


(11587.]}—Cleaning Scarlet Cloth.— Take Soz. 
of sal ammoniac, IIIb. Of nitric acid, and heat the 
mixture slightly. Then add, little by little, 80z. of pure 
tin. When the tiu is entirely dissolved, add 60z. of 
water. This constitates the famous “ ean écarlate,” 
so much used for revivifying faded colours. It may 
require farther dilation with water.—S. Borronsz. 


[11593.]—Medical.—The protosulphate, the pro- 
tonitrate, and the acetate.—S. BOTTONE. 


UNANSWERED QUERIES, 


— 


The numbers and titles of queries whish remain un- 
answered for five wecks are inserted in this ist. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fallow contri- 
butors. 


Since our last “Hedcra” has answered 10414; 
“ Anglo-America,” 10509, 10617; “Q. Q. R.,“ 10880, 10917; 
F. Hume, 10913; “ Eamey,” 10993: H. B. E.,“ 11058 
„G. W. K.,“ 11095; J. W. Fennell, 11108. 


Malt from Oats, p. 649 

Dr. Blair's Fluid Obhject-Glass, 649 

Dissolving Cotton, 649 

Refining Olive Oil, 619 

Centrifugal Pamps, 649 

Ediuburgh Preliminary Examinations, 649 

Reducing Gold to Powder, 619 

Charcoal Dust, p. 650 

Marsella, 650 

Bisulphide of Carbon Engine—To Mr. B. H. 
Garth, 650 

Private Study, 650 

Fixing Screw Valves and Taps in Lathe, 650 

Optical, 650 

Household Bones, 650 

Harris's Mill, 650 

Purifying Oil, 550 

Screw Presa, 650 

Hair Nets, 650 

Power Loom for Weaving SHk, 639 

Cotton Reeling, 650 

Copying Ink, 650 


QUERIES, 


a. commer 


D upon Joe's“ advice, 
although not a young lady,” I have resolved to try the 
experiment of rearing one of these magnifloent birds, 
and, if possible, teach it to talk. Will “Joe” kindly 
give his valuable opinions on the following queries :— 
(1) What kind of cago is the best? () At what age 
should the bird be caged? (8) Ought the cloth to be 
kept over the cage all day and until the bird will talk? 
(4) Should food be given at fixed periods, or left in the 
cage? Othor hints will be gladly received by—Rara 
AVIS. 

(11598.|— Photographing Engravings.— Would 
gome one inform mv the easiest method of photograph- 
ing an 911 the same sizo as the original (which is 
Gin. by in.), and what sized camera will it reguire?— 
VERITAS. 

11597. —-Mean Longitude of the Sun, &o.— 
Will any kind reader intorm me (1) What is the mean 
longitude of the sun? (2) Its variation in 100 years? (3) 
The longitude of the perigee, and its variation in 100 
years? (4) The obliquity of the ecliptic, and its varia- 
tion at any epoch in the latest astronomical tables 
(say, Leverrier's)? (5) Also those of the moon? Iam 
possessed of the tables of Delamtre and Burg, but they 
are not sufficiently accurate for modern astronomical 
caloulations.—W. H. 

111598] — Long and Short Rifles.—I have a rifle 
28}in. long. I want to cat it at 26in.; if [ did so would it 
shoot as well after being cut as it does now? If I put 
higher sights on, (the sights are 2iu. from the back end 
of the barrel), what height would they require tu be to 
shoot well at 100, 200, and 300 yards after being cut ?— 
A. G. MILLER. 

(11599.]—Lint.—How can it be most easily made, 
and what is the best material ?—Loawn Goc. 


[11600.)—Analysis of Water.—Can some corre- 
spondents give me a method of estimating the compara- 
tive wholesomeness of different waters for domestic 
purposes, or tell me in what work I can find the subject 
satisfactorily treated? Iam used to making analyses, 
bat the books I have say very little on this subject. 
I want a process that shall be both quick and accurate, 
if any such process exists.—ANALIST. 


(11601.]—Cracked Oven.—My oven is cracked down 
the side and across the bottom, is it possible to mend 
it, and how ?—DENTISTE. 

111602] Ligurian Bees.—I should be 
of my fellcw readers would be kiud en- 
me from their own experience, whethe - 
the Ligurian bees superior to the Eu. 

Also how to unite a queen (Ligarian) te 
rock. I have thought it wonld bea 
after the first swarm has just left, as 
be no difficulty in gettivg rid of the o 
old hive would be groatly helped in 
goon as it swarmed, I know tbis is. 
common black queens with late 
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that these Ligurian swarms are so very dear. £23 28. 
seems to be the lowest, and 12s, 6d. for queens.—G. M, 


111608.) — Dinas Firebrick.—The Dinas firebrick 
is made out of coarse ground stone. Can any of your 
readers recommend me a machino for making these 
bricks? Much pressure is not required, but owing to 
the silicious natare of the stone, the wear and tear in 
any elaborately constructed machine would be very 
great. At present they aro made in hand presses—a 
slow and expensive process.—DInNas. 


111604.) — A Task for Chemists.—To “ Besy 
BRE.“ — In reply to query 10510, “Busy Bee,” j 


preat advantage. I should also like to know how it 


speaking of getting the resinous and silicious matter 
from wood, thinks to accomplish it by boiling in caustic 
of 18° Tw., for three or four hours. If he has succeeded 
in getting the resin out this way, will he tell me how to 
proceed, for I have been working at this subject for 
upwards of six months, and I have been unable to get 
the resin ont except that which was superficial, by such 
a method? I could also show Busy Bee” a piece of 
wood which has been soaking in a bleaching-liquor 
cistern for upwards of eight months, and when the 
outer layer of zin. is shaved off. the wood is just as 
iss and resinous as ever underneath.—GEOBRHOR E. 
AVIS. 


(11605.]—The Organ Built.—Will “J. D.“ please 


to further explain Fig. 7, p. 638, VoL XIV., as I have got 
into a fog at this point? What is that part of the leather 
(Fig. 7) for that projects inside? By so doing he will 


oblige.—W. O. MANNIN. 


(11606.)—Organ Pipes.—Will some correspondent 
inform me what should be the diameter of the foot-hole 
for a pipe 41t. in length, measuring Ain. by Shin. inter- 
nally, and for one half that size? and what should be the 
height of the mouth of each pipe? C. F. S. 


111607.) —Ebonising Wood. —Can any one describe 
the process and materials required for ebonising fur- 
niture in the best manner, to be polished afterwards in 
the usual way? I have tried the logwood and copperas 
solution, but cannot succeed in obtaining a good black. 
such as seen on ebonised articles.—W. C. W. 


(11608.}— Boiling by Steam.— Can any reader 
inform me how to boil by steam? The contents to be 
boiled would be 50 gallons, and the mixture must be 
kept stirred all the time, so that a steam coil passing 
through would not answer.—A. W. B. 


[11609.])— Screw Cutting. — Will some practical 
screw cutter give me a little advice? I want a rule for 
getting five or six change wheels, for cutting 14, 16, 18, 
or 20 threads per inch, left hand. I can get plenty of 
wheels for cutting right hand, but the quadrant is go 
small it will not allow for another stud with the ordinary 
wheels for cutting right-hand threads. The leading 
screw is 3 per inch. I have cut many left-hand screws 
with wheels in single train; also I can get 4, 6, or 8 
wheels to cut coarse pitches, but the wheels have to be 
very smallL—Youxa HAND. 


Pe oe —Defective Battery.—I have a Smee's six- 
ed battery with coil, which I use as an invalid. 
Recently it became unworkable, and the coil was taken 
to a maker and repairer, who supposed something must 
be wrong with the battery. The silver plates have been 
replatinised, and the zinc ones re-amalgamated. When 
the connections were completed, the vibrator imme- 
diately acted, but when the two handles were held, there 
was only a sensation felt two or three seconds, and, oc- 
casionally, none at all. A few days ago, on trying it, the 
sensation continued for about five minutes, when the 
vibration ceased, since which time there is no action 


whatever. Has the insulation been destroyed, or may 
the cause be polarisation ? and how should I proceed to 
discover and remedy the evil? If Sigma,“ or Mr. 


Tonkes, or any competent fellow reader, would kindly 
direct me, I would feel greatly obliged. The distance 
(40 miles) from a repairer, and the expense are serious 
obstacles.—G. F. L. 


111611.]—Opaline Photographs.—Will anv snb- 
scriber help me out of my present difficulty? Having 
coated the albumenised plate with chloridised collodion 
when dry, I find it has settled in rings, presenting a 
very ugly surface. Willany one explain the cause ?—is 
my collodion at fault? A formula will oblige.—OPALINE. 


[11612.)— Injury to Vacuum Tubes.— I have 
two vacuum tubes, which have the platinum wires 
broken off at one end. The wire is broken off close up 
to the glass, but the tubes are not damaged in any other 
way. Will some one please tell me how I can remedy 
it? I have passed the current through them by placing 
oe broken wire in mercary—is there any better plan ?— 

ETA. 

(11613.]—Stuffing and Preserving Animals.— 
Would any ove of your numerous subscribers give me 
some information as to the stuffing and preservation of 
dead animals ?—H. 8. 


(11614.)—Gums.—Will some correspondent give me 
a list of those guma which are soluble in methylated 
spirits of wine ?—MENELAUS. 


{11615.]—Teeth.—Wil! taking tincture of iron and 
ninine for strengthening purposes, as recommended in 
the MEcHanic, tend to loosen the teeth if persevered in 


for some time? What will set them fast again when 
loosened ?—MENELAUS. 


111616.) —Engraving.— What is the liquid used in 
aqua tinting n 1 j 


(11617..—Numismatical.—I should be glad to know 
something abont the value and origia of the following 
coins:—1. Copper coin.—Obverse, elephant 
legend, ‘Coventry Halfpenny;” 
legend, “Pro bono Pablico, 1792.” 
Obverge, shaft of a mine; legend, “ Cornish Penny, 
1811;“ reverse, fish ; legend, “For the Accommodation 
of the County.” 3. Brass coin, very small.—Obverse, 


h ing: 
s: = 8. eao ena, „ Carolus Rex;“ roverse, a crowa, 


„ [11618] Deadening Sound.— Will any one tell me 
cho least inexpensive method of deadening sound 


between two rooms, which are divided onl i 
partition ?—WICKLIFP, i only by a boarded 


(11619.] — Electrical. — Will some correapondent 
kindly inform me why I can only get exceedinuly fnint 
hocks from my Leyden phial, when it is charged with 
or 100 sparks from an electric machine which i 
zenerates well? Tho puiul isa pist ja- 


and castle; 
reverse, horseman, 
2 Copper coin.— 


with tinfoil two-thirds of its height inside and out; the 
coating is gammed on; the connection between brass 
and interior coating is perfect; the stopper is of baked 
wood, covered with shellac varnish. may add the 
glass is free from crack or break of any kind. The 
shock it gives is about equal to that of a good spark 
from prime conductor.—F. T. Z. 


(11620. —Capturing Moths.—I have heard that 
entomologists attract and capture moths with a compo- 
sition they call sugar. Willany one kindly tell me how 
itis made? Also how, when, and where, to use it for 
that purpose ?—ENTOMOLOGIBT. 


[11621.) — Killing Roots of Trees.—What acid or 
other stuff will kill trees if cmptied into a hole bored 
into them? Iam troubled by large willow tree roots 
closing up drains and making mischlef.—A GARDENER. 


111622] —Chaldron.— What is the exact value of a 
chaldron ? — MERCI. 

11623. — Bell Pianette.—I should be much obliged 
18 2 Bottone (11393) for details of the Bell Pianette.— 


(11624.]— Photography.—I live in the country 
where rain-witer may be had purer, probably, than in 
many places, as I can collect it in the fields, and I wish 
to know whether in such a case, filtered rain-water may 
not be used for the same purposes as distilled water is 
prescribed, and, if not, whether there is anything short 
of a distilling apparatus, by which it can be made pure 
enough, and, if so, how? The experience of some prac- 
tical photographer or chemist on this sabject would be 
valuable, I have no doubt, to others besides—A Con- 
STANT READER. 


[11635.]—Deaf Dog.—We have a dog that is almost 
totally deaf (nine months old). His ears are not cropped ; 
I can sec nothing peculiar about them; he can 
hear a loud whistle if close to him. Could any reader 
give a remedy ?— Spor. 


(11626.])—Electric Bells.—I would be much obliged 
to some kind reader of the ENGLISH MecHaNic, who 
would give me a little information upon the construction 
of electric beils and thcir mode of working. I have 
made various electric machines from information re- 
ceived in these columns, for which I am thankful, and 
I have no doubt that with the information I shall re- 
ceive upon the above subject I shall accomplish my 
object.— THOMAS WHALLEY. 


(11627.]—Gilding Strips of Wood. — Whenever 
I am in a difficulty of a certain nature, I fly to the pages 
of “our” Mecuanic, with the certainty that if I state 
my difficulty or question with moderate clearness 
I shall find some one of the many kind contributors to 
its columns who will help me toa solution. Well, I want 
some help now. I wish to gild some flat strips of wood 
about lin. broad, and zin. thick, so as to give them a 
dead geld look, all but one edge, which must be bur- 
nished. How am I to prepare the wood for gilding? 
and how am I to gild it ?—IRONSIDES. 


[11628.]—VIolin.— Would Mr. Davidson (the author 
of “The Violin“) oblige by telling me if an old violin, 
made by Ursula Collier, at the sign of the Correlli's 
Head, on old London Bridge, is of much value ?—T. R. 
WILLIS 4 


[11629.]— Skeletons.— How can the skeletons of 
small animals (up to, say, a cat) be obtained, without a 
knowledge of anatomy, or without a very great deal of 
trouble ?—HEDERA. 


(11630.] Compendious Perpetual Calendar.— 
Would any of your correspondents tell me the best way 
a making a compendious perpetual calender 7—JAMES 

OUTH. 


(11631.] —Income.Tax.—A maiden lady formerly had 
an annual income of about sixty pounds. Two-thirds 
cams from the Albert” Insurance Office, and one-:hird 
from money in the funds. The first is apparently lost, 
and upon paying the other, income-tax has been in- 
variably deducted by the Bank of England. How must 
athird party proceed toclaim exemption, and oan he 
recover any of the former deductions ?—HELPLESS. 


[(11683.]—Debility.—I have been unable to follow my 
employment as a blacksmith for five years, from giddi- 
ness, singing in the head, indigestion, and general 
debility. Would any homeopathic doctor kindly give 
me a prescription to meet my case? I have tried allo- 
pathy and hydropathy without any benefit,— WESTMORE- 
LAND. 


[11683.]—Fever Tree.—The fever tree of Tasmania 
bas been cultivated in the south of France, and seems 
very prosperous there.. I wish to know the scientific 
name of that tree, and if it is adopted in the pharma- 
copaain 7—QUINQUINA. 


(11634.]—Tudibi Gum.—Is the tudibi or black boy 
gum of Australia a kind of kino? What are the uses of 


111635. —Da vis's Refrigerator Car.—4 few parti- 
culars about that car will oblige the querist ? It is em - 
ployed in the United States for conveying light 


111686. Desert of Sahara.— Many authors say the 
Desert of Sahara is under tho level of the sea. A 
Frenchman, at a recent meeting, pretended the average 
height was 400ft. or 500ft. above that level, and that 
there were no shells nor any other marine remains 
found there. A fow particulars about such statements 
will oblige many readers, and—W. W. 


1637.) — Cormona Wood.—I read in Paven's 
„ Traité de Chinise,” that cormona wood contains 55 per 
cent. of carbon. What kind of wood is this? and where 
is it obtained ?—GuILLAUME 


[11638.)—Silkworm Disease.—Is there a credible 
cause assigned to tho plague whioh affects silkworms in 
several countries ?—Bompyx. 


11689.]— The Rock Inscriptions.—Will E. L. G.” 
or others explain how itis that the Ninaitic cuneiform 
inscriptions remain so neglected? Ever since my first 
acquaintance with the reports concerning thom, it has 
been a matter of wonder and disappointmont that they 
have not been energetically explored and transcribed. 
If thero is only a colourable probability that they were 
the work of the Tsraclites in their exodus, why are they 
not eagerly deciphore?? If they are veritubly coeval 
and autographic records, how insigniticaut are dis- 
coveries in Nineveh, Bibylan, Moab, or Palestine, serip- 


— a Y 
—— 


which might be extracted from these, either corrobora- 
tive or corrective of the Mosaic accounts, and illustra- 
tive of language and letters. A tithe of the money and 
time spent in triangulating Palestine or groping the 
sewers of Jerusalem, would secure photographic tran- 
scripts, upon which linguists and archwologiste might 
operate. Ifthe lawless nomads of the desert cannot be 
reached by firmans or edicts, why should not a strony 
covering force be organised? Such a crusade woald 
find plenty of volunteers. Excursions to Sinai are not 
uncommon now that the Red Sea is a highway. But 
whence the apathy about them? Are there donbts 
about their reputed genuineness, or are there appre- 
hensions lest their revelations may interfere with the 
Mosaic traditions ?—H. B. H. 


(11640.|—Photographing Sun.—Is it possible to 
photograph the sun with a Bin. achromatic telescope 
mounted on pillar and claw stand without slow motioxs 
of any kind ?—X. 


(11641.]—Observatory Clock.—How can I make 
use of an ordinary clock as a sidereal clock fur astrono- 
mical purposes? X. 


11612.) - Romsey Observatory. —Has any ons 
ever built an observatory on the Romsey principle. using 
sheet iron for the walls? Can it be recommended for 
cheapness and effectiveness ?—X. 


[11648.] Estate Agency.—I shall be glad to have 
any information on the subject of estate agenoy. What 
are the duties of the profession, &c.7—L. 


(11644)—Miending Copper.—Will any subscriber 
{inform me how to put a patch on a copper and make it 
watertight, without common solder ?—M. B. 


[11645.)—-Bees (Managing Old Stocks).—I hare 
kept bees in a small way for some yeaia, but don't know 
how to manage my old stocks. Soon after they have 
swarmed they get very weak, and do not get enoazh 
food to keep them through the winter. I feed them, bat 
all to no purpose, for they generally die the early part 
of the next nummer. I havea stock now in a Woodbury 
hive in just such acondition. Iam trying to feed them 
but they will not take the food. I have been told that 
bees will not stay in a hive more than three years, bat 
I can't think that is true. If Mr. Abbott or any kind 
reader will tell me the reason and remedy, I should be 
much obliged.—J. O. Y. 


(11648.]—Eleotrical Apparatus Wanted.— Wil 
“Sigma,” Mr. Tonkes, or some other contributor on 
electricity, kindly belpa non-electrician in a fix? I waa: 
to obtain an electric spark gin. long, by bringing the 
ends of two copper wires together, to the distance abore 
named (d in.), the wires to be brought ether 404 
separated again, four timesin a second, and the spark 
not to pass between them when at a greater distance 
than fin. What will be the cheapest and most effective 
apparatus to produce the above result for the space of 
(sny) six hours? I have arotating shaft at my disposal, 
this oan be taken into consideration when compari2z 
oost. What will be the cost of such apparatus, an 
cost of working per hour? How long would it keep in 
good order? —J. Hicks. 


11647. — Cabbage Plants.— Will some brother 
reader tell me how to provent cabbage plants {rom ran- 
ning to seed ?—Awnon. 


{11648.)—Bee Management.—I commenced dee- 
keeping near London last year, and as I am away from 
home daring the day I have no one to attend to mr 
bees in my absence. I am auzious to overcome ibs 
difficulty of the swarming season by artificial swarminz. 
I shall, therefore, be ebliged to some of your astat- 
correspondents, for information as to the best mods of 
procedure to obtain a swarm from a common hive —ths 
bees being a second May swarm of last year in a healtu? 
and prosperous condition. I intended to try the plas of 
placing the present hive of bees over an empty hire, 
and, reversing the positions of the hives, dri the 
bees into the empty hive, leaving the nurse bees acè 
brood in the old hive. The instructions I have had frag 
bee books are not suffleiently clear. I wish to kavs 
whother I am to wait for appearances of swarm: :. 
before I commence operations—whether I should ri“ 
the hive of bees from tho foot-board in the same nie“ 
as I attempt to drive them? How long the hives show! 
be left together after the bees are driven into the upre? 
oue, before they are separated for removal—the old git 
to a new place, aud the new hive to the old stani’ 
Whether it is advisable or necessary to wear a tk» 
dress? and any other information suitable to the 47 
pronching time that may be kindly given. Isit nece~ 
sary that any stupefyinz material should be used. 1- 
when I formerly kept bees I have not beer successfal i 
the application, a great many dees dying from the efi 
of it, and the stocks never thriving after.—A PIB 


(11649.] — Astronomical Formula. — Will so 
astronomer show practically the method of working ¿at 
the following formula from the Nautical Almanac fr 
1873? Latitude 53° 48° north, longitude 1° 50° wes. 
For any place not far distant from Liverpool, the Grecz: 
wich mean time ef the beginning of the solar eclip=. 
May 25th, 1873, may be computed by the form: 
cos. w = 20892 — (0°18987) sin. ! x [998336] cos ł c=- 
(A — 114901) ¢ = 20h. 58m. 183. — [859312] sin. © ` 
(8°42434) sin. — (8 82088] cos.“ cos. (A x 16° 28 00 er 
tact on the sun's limb, w x 23° 889 from the n'na 
towards the west.—G. LENNOX. 


(11650.)—Annealing Steel.—I shall be glad * 
learn from auy of your numerous contributors a sri 
process for annealing steel so as tu insure free and es 
turning with a fine cutter. My present process aoz? 
times results in failure, and gives much trouble in wer: 
and tear of cutters, and greatly retards the work in 
progresa.—J. A. 


[11651.)—Analysing Ash of Cane Sugar -— 
wish tv ascertain the quantity of ash left by burnia: + 
sample cf cane sugar, but I fiad great diffloulty in bare 
ing the sugar away. If, however, I adda small qnani.: 
of 803. all goes well, aud tho operation ia easily a:- 
quickly performed. I do not know what allowance » 


make in the resulting ash forthe SOg addod. Can x. 


G. E. Davis help mv ?—Uncrrralin. ; 
111072.) —-Tasmania.— Will any of the 3 


readers of the Mecuanic inform me of the pro ro i 
an emigrant to Tasmauis? What clothing, RT 
2 * 


be necessary for one who intends to start farmin 


1 would it be advisable to take a gun or rifle to 4 
„ud Is coated turally niere l, evur, .d with the flood, oflight \eoluuy? Any informatioa regarding the above, 7 
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trust, be acceptable to more of your readers than to— Waterproof Leather.—An ingenious patent is 


THE ENGLISH MECHANIC LIFEBOAT FUND. 


Tasxan. now being worked, by which leather for the solea of Jabsoriptions to be forwarded to the Editor, at the Ofise, 81, 
(11653.]—Carving. — Will some experienced wood | boots and shoes is rendered impervious to wet and Taviatock-atreet, Covent-garden, W. d. 

carver inform me how long it takes to learn carving? 1 damp by exhausting the air from the pores of the — previously acknowledged... “n 18 4 

mean to say, to get a good start in the art. I leather, and filling them up with a substance which E Goue “ise aua a cee 1 5 5 

am very fond of carpentering land turning, and fancy I| unites with and adheres to the fibre, thereby mi ea 


should like to try carving. On what wood, and with 
what sort of designs should I commence? Any hints 
on the subject will be gratefully received.—A. H. Cooks. 


[11654.]—Cleaning Violoncello.—What isthe beat 
way of improving the appearance, without injuring the 
tone, of a violoncello that hag long lain by and become 
grimy? I vas thinking of removing the dirt by tur - 
pentine, and then polishing, but having just heard of a 
violin that has been made “tabby” in sound by polishing 
(with furniture restorer, and not previously cleaned !) I 
would rather have some advice before putting my idea 
into practice.—Scrarer. 


(11655.)|-Making Gold and Silver Leaf Adhere 
to Fabrio.—Would some reader tell me how to make 
metal and silver leaf adhere to ailk and cotton fabrics. 
The methods given in No. 859, page 542, do not act 
very well, and are too expensive.—J. B. SHARPLY. 


111658.]J— Boiler for Small Steamboat.—Having 
an iron boat 21ſt. long, dft. Bin. beam, I am desirous of 
fitting it with about 14 horse-power steax-engino, and 
shall be glad if some of “our” brethren will kindly give 
me the benefit of their experience in advising as to the 
beat form of'boiler to make. It must be rather low, as 
the stability of the boat is not good.—L. M. F. 


(11657. —Thorough Bass.—I was very much re- 
joiced when yon commenced publishing the treatise on 
musio by Mr. Evans, having a desire to become 
«cquainted with the rules of harmony, but I have been 
disappointed (owing to my obtusenegs) in not being able 
to comprehend much that is therein written. My object 
in writing this is to ask whetber anyof our gifted corre- 
spondents can point outa work of a more elementary 
nature that will prepare me for the more effectual study 
of your treatise, which is “a little before my time.” 
Any hints for my guidance will be most thankfully 
received.—L. M. F. 


(11658]—Power to Drive Crown Printing 
Machine.— Will some kind correspondent please in- 
form me whether a quarter horse-power engine will 
drive acrown printing machine? The machine is turned 
easily by a boy of fourteen. The engine could possibly 
be arranged 80 as to work direct with a band from the 
ene 15 the e e e If 
quarter borse would not do, what size wo sufficient? 
Also, the best form of engine and boiler. Could I raise V. G. A, or Velut Cera Adhaerescens.— 
steam by gas, and what description of boiler (dimensions, | Under this rather fantastical name we have received 
éc.) vonid ye HA ti 15 gas. 1 the amount of |a preparation which will donbtless be found of use by 
gas required per hour. , whether using a gas boiler | many of our readers in various ways. It consists of 
would inorease the insurance on the whole house | abet of paper gummed on one or both sides and per- | Ansorge, 8. Norzoxz, G. 8,—See “Hints to Corre- 
Any information with regard to above will be gratefully forated in equares or strips so as to be readily torn up , Pondents,“ No. 4. 
received.— AMPERSAND. to tho desired size. It will be found useful by those | C- G. P.— You would oblige by sending us the letters and 

{11659.] — Black Varnish for Microscopic who do not keep a gum bottle, or keeping that article | bost cards referred to in your letter. 
objects -I pers been trying 891585 a ra hae ao havo so little occasion to emplpy it that the gum be- 1 N ja ae the n 
varnish about my microscopic objects, an to w on should endeavour to injure men who wo 
come up to those that are done by other LS ober comes thick and dirty, and is“ often not to be found not injure you? 


Would er furnis i when wanted. For fixing scraps in albums, cuttings 
doing the Gace tos, T. A. h me with their method of from newspapers, and periodicals in an “Index rerum.“ | A SUFFERER.—Ask a chemist and druggist. 


[11660.]—Lead Pipes.—I purpose laying on the gas ſor Mending torn leaves in books, and in many other se aka Neda know, bat you might ascertain by 
in my greenhouse, which is 120ft. from the meter. Will way s, this prepared paper must be handy, as it can be 
some one kindly inform me if I can eonvey it through | Carried in the pocket-book or kept in the writing desk, | E. G.—We have certainly caught one, and shall ad- 
8 ipes, mnder A und ( by far the cheaper way), or | 2nd is always ey when nies, e 1 has 555 . as ahaa ee 
mus ve iron 80, wha e cost per foot for a | also prepared a “ glue muslin ” a glue paper,” | Gzo. Hy. Surzx.—Yoa inclosed no postage s ps. 
small tube ?—FLacrex. which merely requires dipping in boiling water to | Musrcan Moxxr-Box hopes Henry Newman or some one 
(11661.]—Photography (Background).—I wish | render it as serviceable as the ordinary glue-pot for] else will give the proffered information on Model of 
1 make = e teen shonid dike tt . gare numerous little “odd jobs,” such as eons the Pind: 5 query 9 5 e 
e or colour. any able reader kindly inform ing of books or securing the corners of cardboard N FABRICANT.— no review ng 
„ to commence !—A BEGINNER. boxes, flxing handles on umbrellas, or knobs on W sae inei 
1662.]—Colouring Walls.—I live in the Peabody | drawers. According to the inventor the glue paper W. H. Penny.—See orresponden 08. 
dwellings, and we have permission to colour or stencil | when thoroughly wetted forms a kind of pulp” that and 6, 
1 Sita en at 5 a 1828 light cream colour, is even stronger than glue when dry. Mr.G. P. Hill, | R. E SmrrHsox.—No P. O. O. inolosed. 
colour in powder iced with or d 5 85 5 3 A | of Redhill, the inventor, says he has no desire to keep | Yorza—Optional on the part of writer. 
but 1 find after six months“ wear il soon Tubs off in | the process of preparation secret, but will communi- W. Kraxman (Nottingham).—Mr. Wallace's pamphlet 
patches. I should feel obliged if some correspondent | “te it to any of our subscribers the best way of doing was printed for private circulation. His address is 
at tell me ore colour the walls with a hard or glazed | Which would be to publish it in these columns. 5 b rigors pE. ane 
u 
riubing ofthe olor, The raso T isthe | See™dley'spamplet onmo to hend, but ff was simply 
Portland cement, very hard, and tolerably smooth. Will | greatest enemy to cherries. We append two recipesfor | think of a man offering himself as a professor of 
soluble glass do? and if 80, how is it to be mixed with | its destruction, which, it is said, are effectualin ridding mathematics, who had never mastered the first rudi- 
colour ?—STENCIL. plants of the aphis pest. The first is a mixture of ments of arithmetic? You might laugh at him, cer 
Enratom.—On reading my query (11578, p. 107) over, 1 | Pitch, with one-sixteenth part of powdered orpiment | tainly. But might he not be more worthy of pity ? 
find that I have asked“ why it is that the meridian | and one-sixteenth part of sulphur, dissolved over | T. Bucx, Jun.—The agent is trying to impose upon you. 
Passage on p. 4 Is only given for the upper limb of the | a slow fire in an enrthern Pipkin, until they are | Cases for any volumes can be had at 18. 6d. erch. 
moon.” It should have been the meridian passage for | well incorporated ; when cold, divide it into small | A CnrrrLx.— We cannot assist you. You could only 
the apper transit. I trust that you will insert this cor | pieces about the size of a hen's egg, and burn it under | obtain the information by personal inquiry of the pro- 
the trees with damp straw, directing the emoke, as | prietors of such establishments. 
much as possible, where the insects are most numerous. 


strengthening without impairing the elasticity of the 
material. It is stated that the patent, known as 
Fanshawe's Waterproof Leather,” is not only likely 
to be largely employed for the purpose to which we 
have referred, but that when asphalte pavement be- 
comes more general, it will be possible to shoe horses 
with a material us hard as the asphalte itself, and 
which will prevent them slipping. 


Road Locomotives.—We believe that Lord Dun- 
more intends to introduce his Road Locomotive Bill 
into the House of Lords thia session. Some unfor- 
tunate non-compliance with standing orders prevented 
its introduction last year; but as no difficulties stand 
in the way this session, we may hope for at least a 
discussion on the advisability of relieving road loco- 
motives from the, as we think, absurd regulations 
which at present hamper their use, and tend to retard 
their development and improvement. The bill will 
seek to abolish the regulation which prescribes the 
use of the red flag in advance of the locomotive, and 
will allow of a speed of four miles while passing 
through towns, and cight when on country roads. 


Abyssinian or Talmi Gold.—According to Dr. 
Winkler, writing in Dingl-r's Journal, this is a brass 
composed of about 91 parts of copper to 8 of zinc. 
The appearance of gold is obtained by causing a very 
tin sheet of that metal to adhere by passing the 
compound through rollers. This gilded sheet is then 
cut and formed into ornamental articles by means of 
ingeniously-constructed steel tools, 


Conductivity of Copper Wire.—It appears 
that a very inferior kind of copper wire is finding its 
way into the market, and has been uged extensively 
inthe construction of the coils for use with electric bells, 
Sir William Thomson has recently tested a large 
quantity of cotton-covered wire of this character, and 
found its resistance per metergramme to be °439 of a 
B.A. unit, good wire being about · 16 of a B.A. unit. 


ANSWERS TO CORRESPONDENTS, 
——_@-—__. 


5 

„% All communications should be addressed to the 
EDITOR of the ENGLISH Mercano, 81, Tavistock-strect, 
Covent Garden, W.C. 


The following are the initials, &c., of letters to hand 
ap to Tuesday morning, April 16, and unacknowledged 
elsewhere :— 

Odgen and Gibbs.—J. Gillingham.—Wwnm. HilL—Wm. 
Brown.—John Walton.—Fletcher and Sivclair.—G. R. 
Prole.—W. F. Healey.—W. H, Cuell.— E. S. Hunter.— 
Alex. Gilles.—Alex. B. Macdowall.—Soui-Hong.—Geo. 
Parsou.— W. Marden.—C. N. Abbott.—F.C. Richardson. 
—C. B. Bostock.—Major J. N. Beasley.—Rob. Allen.— 
A Housekeeper.—Charles Fletcher.— R. A. Proctor.— 
Horological Mechanic. — Ginger Beer.— C. 8. — 
Aceticum.—Hector.—F. N.—Apiariap.—A Yorkehire 
Pivot.— R. S. H—A. Tabraham.—Comet.—38. Bottone. 
—Atlas.—R. T.—Loacsh.—Para.—Farmer—E. W. J.— 
F. A. R.—Hydraulican.—Linum.—C. W. M.—P. W. H. J. 
lIgnoramus. Joe. — J. X. T.—Gymnaat.—Jannifred. 
—Proud{cot.— Youngster.— Sulphur.— S. B.—J. 8.— 
W. Nicholson.—Bed of Stone.— E. H.—Bey. B. L. 
Berthon.—Jack of All Trades. —Musa.—Khoda Bux.— 
Tubal-Kain.—J. D. H.—J. M. Taylor.—C. P. E.—F. L. 
Samuel Smither.—M. Paria.—J. L.—J. Kilpax.— 
O. P.—F. Gray.—W. R. Birt.—Fantall.— E. Barber.— 
J. H. B.—Journeyman Painter.—Science.—Charleg 
George Payne.— J. F. E.—G. E. H.—Brightonlan.—A., 
Liverpool.—Serius.—M, A. B.—F. R. Rohn.— Mrs. F.— 
D. W. HI. T. C.—Inquiring Mind.—8. W.—c. T. B.— 
F. C. S.—T. A.— An Engine Driver.—J.. D.—J, J. 
Knight.—Hy. Franklin.—Z. A.—S. T.—Neville.— Tork. 
Lines. — C. J. R. — Thetamu.— A Reader.— John 
Pearson.— A. P. B.—Cincinnatus.—Tinsmith.— A Young 
Beginner.—Milled.—G, 8.—Jasper.—J. H. Graham.— 
Philo.—Saul Rymen.—P. E. M.—A. M.— E. Parker. 
J. S. -A. Macdowell.— W. H. Lock wood.— 0. Williams. 
—James Slater.—W. P.—Jumes Northorp.— Wee Pat.— 
A Novice.—An Old Subscriber.—Paper Maker. K. P. 
—An English Mechanic, 

? 7— We have not heard of the spiritualistic wonder, and 
don’t believe ia 


rection in your next issue.—HzNnry Woops. 
A Country Prumexa.—We do not recommend mann- 


— 2 
A spare piece of sheeting, suspended from the top of facturers. 
tho wall. will keep the smoke in position; or if the trees Communications which can only appear as advortise- 
USEF UL AND SOLENTIF 10 N OTES. be in the open air quarters,draw onthe caps ona moist, ments to hand from J. F » Paal Gill, A Joiner, 
eee eee mild, quiet. evening, which will keep the smoke n little | Cincinnatus. 
under. A good ryringing or two afterwards will WHITAKER.—A printer’s error. 


Jack Face.—Your reply is an advertisement, 

J. W. H.—See replies 10696, in last number. 

TREBOR.—We do not seo how you can dye them white. 
For other colours use Judson's dyes. 

Ropertus Reexus.—Make and try your model engine 
yourgelf first. 

LzeGcato.—Buy the Indices to eur last five volumes, and 
you will not again send auch a simple question. 

MoxL&y.—Tho Agent-General for New Zealand fa J. 
Morrison, 3, Adelaide-place, London-bridge. 

A Lerps Man.—Write to the makers, or employ a 
patent agent to make a search. 

J. Unwin.-- Such private communications can only be 
effected by means of an advertisement. 

ANGLO-Saxon—We have given in back volumes all the 
recipes for copying ink we have space for. 

J. O. J.—Yes; buy tho indices. Pianoforte keys vill do. 

Book woru.—No, 

A. M. FEsttnc.—The letter appears, but it is too 
lite to revie v the book. 

WcopsToox.—The dnerles you refer to are all of a 
5 mely but very useful nature; yours is only of use to 
©) 8. 

E. W. k. saya lio hopes Mr. Denning will commence t. 
bers priblens soon. 

W. IL. — Les; peace send, 


bring down the dead or dying aphides. Mr. Rivers's 
recipe isa more simple one. He says: — The best remedy 
is a mixture made by boiling 402. of quassia chips in a 
gallon of soft water ten minutes, and dissolving in it 
as it cools, 40z of soft soap. It should be stirred, and 
tho trees syringed with it twice or thrice. The day 
following they should be syringed with pure water. 


Formation of Ozone.—Dr. Pincus states that 
ozone is formed during the burning of hydrogen; and 
that if a flame of this gas is allowed to burn from a 
fine point, the emell of ozone can be distinctly recog- 
nised, This statement recalls to mind the announce- 
ment made somo time since by Loew, of New York, 
that ozone might be obtained in sufficient quantity for 
purposes of lecture demonstration, by simply blowing 
the heated air on the edge ofan ordinary Bunsen flame, 
with the aid of a glass tube, into a glass receiver, 
containing the ordinary reagent for testing an oxidis. 
ing agent—todide of potassium, acetic acid and starch 
hen the blue colouration of the lodide of starch 
ulmort instantly makes its appearance, At the time, 
Loew's annonneement met with some objectors, who 
“Ought to explain the phenomenon by assuming that 
the oxidising process originated with certain oxidised 
Nitrogen compounds formed by the heat of the tlame. 
Krom the fact, however, which is well-known to 


THe “ BUD News,” No. 901. APRIL 12, Conrarns: 
—Planning ; Improving e lly Dwellings Off the Face of the 
Earth; Doorways; Architects Aud Quantity Surveyors: Notes 
on Earthwork.—{I1; Royal Inatitate of British Archit cta; Archl. 
tectural Association; North Walk of Cloisters, Weatminater Abbey; 
Civil and Mechanical Engincers' Society; Kew Gardens: Modern 
Church Architecture: Building in Concrete; House Planning 
Competition; The City of London and tho Census; Turner's 
Liber Studioram;" Band ga we for Cutting Large Timber: Boots 
Received; Building Intelligence; Competitions: New Patented 
Inventions Connected with Building; Answers to Correspondent s; 
Dr. Hayward's Model House: Devenehiro Marble; London Polire 
Courts and Stations; Material and Btylo for London Architectur>: 
Intercommaonieation ; Water Supply and fanitary Matter ; Lan. i 


ehr f A i ; 
bemlats, that jt is tmpossible to unite nitrogen ace and Doilding Societies; Pariiunentary Notes; One uft-o Tahlo ; 
Trade News '—Wacea Movement; Tenlers: Illustrations: Tue 


Ox vgen directly, by any means short of the electr nti 

hark, the explanation of J i Jea! | Cathedral Church, Yprea; Neth Walk of Oinisters, Westminster 

cael F Í „ ee, Would seem to cpiyjea! | Ibbey Dung by W. H. Locxwoon,—Prico 3d., post free 23d. 1, 
vect one,—Juuria! of Brantlin Inetitute, Tavistock-stroet, Covont-garden, W. C. 
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W. C.- we do not remember your reply; probably the 
others that appeared were already in type. Auything 
sont on the subject must be sent as all other contri- 
batfions are, unconditionally. We do not encourage 
you to expect the insertion of any lengthy contribution 
on phrenology. 


B. H. H.—Varions methods of destroving bugs were 
given iu Vol. XIIL See pp. 394, 423, 445, 468, 647. We 
cangos repeat a query that has been 30 recently an- 
swored. 


& Peram is “glad to see the remarks of ‘Manus’ oon- 
cerning the habitual tone assumed by Mr. Tonkes in 
addressing his fellow contributors.” Priam says :— 
“Humility is the best test of wisdom,” and“ he who 
is wise is cautious of his own opinion, and tender to 
that of others.” 


A Poor Man.—Consalkt a medical man. 


M. L. L.—No doubt something will be done in the way 
of forming a piano alliarce before long. 


A. O. and R. Spaxcua.—Your queries are advertisements. 
W. A. WHITE —Advertise. 


Kuopa Box expresses his sorrow that so many pereon- 
alities have crept into the ENotisH Mecnanic recently 
through Philo,” Wm. Tonkes, and “E. L. G.,“ and 
hopes that correspondents will constantly remember 
two things: first, that they are writing on scientific 
questions; and, secondly, the space of the ENGLISH 
MecHanio is precious. 


THE INVENTOR. 


— ———— 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING APRIL 9, 1872. 


oes J. J. F. Manent, Paris, for improvements in the princival 
organas of pumps of all kinds, allowing to apply them to purposes 
to which the pumps in actual use would be unfit. 


964 W.E. Gedge, Wellington-street, Stran'!, for a new or im- 


proved system of hygienic elastic spring bed or mattress. A com- 
munication. 


965 T. Lowe, Brampton, Derby, for improvements in the manu- 
facture ef paper pulp or half stuf. 


066 J. R. Croskey, Ports flown - rond, Maida-hill, for an improved 
aystem or proccss for making asphaltic or bitumineus pavements, 

967 C. Delattre, Roubaix, France, for applying potutee starch or 
dta derivates for the sizing of woollen or worsted warps or yarn. 


968 W. R. Lake, Southampton-buildings, far improvements in 
peper rag engines. A communication. 


960 B. Platt, Widnes, Lancashire, for Im vrovoments in parify-. 
ing turpentine and rosin or rosinoas substangas and obtaining the 
the spirit therefrom, and in apparatus emplo therein. 


970 T. Don, Redhil!, Surrey, and R. A. Wriht, Homerton, for 
improvements in treating fibroas, ligneous, and textile substances 
and fabrics for the production of substitntes for leather, yutta- 
percha, papier-maché, and other manufacturing materiala, and for 
other useful purposes: also in manufacturing siticles from sach 
substitutes, and in preparing agents used in 1d said treatment, 
and in apparatus employed in the said manufacture, 


971 J. H. Johnson, Lincoln'a Inn-fields, for improvements in 
uqueurs or cordiala and other beverages, and in apparatus to be 
employed in their manufacture, A communication. 


ITa W. Benson and J. J. Hetherington, Northumberland, for 
. machinery or apparatus fer washing and dressing 
0 


o7s J. H. Johnson, Lincoln's Inn. flelde, for improvements in 
the treatment of hair bristles and feathers. A communication. 


914 J. Ashbury, Snasex-place, Hyde-park, fer improvements in 
apparatas for propelling and steering vessels for Ialand paviga- 
tion. A communication. 


975 F. Prudeneſo aud J. F. Cotterell, Bath, for an improved 
apparatus for stoppering bottles. 


916 W. E. Hodzson, Kennlngton-park- road, for improvements 
in the manufacture of bread and other farinaccous food. 


977 W. it. Lake, Sonthampton buildirgs, for improvements in 
apparatus to be a-ed in combination with a tra burner tor concen- 
trating tho light ofthe same. A communication. 


g7a J. Gowans, Edinburgh, for improvements in machinery 
used in the construction of tramways and raliways and appllonble 
to other purposes. 


M9 W.R. Lake, Soutbampton-buildings, for an improvod oom- 
pound for cleansing cacpets and other woven fabries. A communi- 
cation. 


920 A. R. D. Mackenzie, St. Jamee’s-equare, for an improved 
construction of iron steam-ships for trading purposes. 


. 981 H. Yoong nud A. Kitt, Horssferry-rond, Westminster, for 
improvements in the purificution of iliuminating gas, and in ap- 
paratns to be used Lheseior. 


%2 U. Boby, Bury St. Edmunds, for an improved construction 
of cultivator ur scarider. 


9933 J. F. M. Rigod, Paris, for an improved apparatus for car- 
duretting air. 


984 J. L. Casartelli, Manchester, for improvements in pyro- 
moters. 


965 E. H. Huch, Branswick, Germany, for improvements in 
eoffee machine. 


926 O. G. Hill, Nottingham, for improvements in machinery for 
goffering, fluting, and crimping fabrics. m 

987 J. O. Hanctin, Paria, for improvements in machinery for 
pane grinding, and mixing moulding sand and other sub- 


988 J. G. Pembery, Cariiale-atreet, Lambeth, for a new or im- 


proved application of machinery os apparatus for ilius cas 
and small boats generally. i PP propelling canves 


989 J. C. Sellars, Chester. for improvements in obtaining hydro- 
earbon liqulds, gaa for illuminating and henting purposes, and 


990 A. A. Rossignol, Paris, for an improved apparatus fer re- 
porting music played on the pianoforte, organ, harmonium, and 
othor analogous musical instruments. 


901 F. C. B. Robinson, Teddington, for detaching both tackles 
almaltaneonsly from ships’ querter or other boats when being 
lowered, by means of disengayiug tumblers. 


002 W.R. Lake, Sonthampton-bnildiogs, for an improved sud- 
sail implement chiefly designed for making Wrenches or ditches for 
drainage and other pùzpozes. A coinmudication. 


903 W. Whittle. Harborne, Staffordshire, for improvements in 
the menufactare of nails and spikes, and in machinery to be em- 
ployed in tho said manufacture. 


d J.F. Cafrogne, Paris, for improvements in the manufacture 
oe oro To lighting and heating, and in apparatus employed 


995 W. E. Newton, Chancery lane, for improvements in pack- 


ings for the working parta uf steam engines and oibor machinery 
and apparatus. A communication. 


9 J. H. Johnson, Lincoln's Inn-flelcs, for improvements in 


muchluery ur apparatus fur sewing boots und shoes. A cummuni- 
estion. 


927 C. Delattre, Roubaix, France, for improvements in cotton- 
sizing machines for the purpose of rendering the applicable for 
tbo sizing of woollen or worated warpe. 


ye J. Baynes, Manchester, for improvemen i 
borderings for woveu fubsica, A 


999 J.P. Warbrick and J. Clegg, Bolton, for an improved 8p- 
parntus for ascertaining and registering the number of persons 
ens in or upon a vehicle or into any place of public entertain: 
ment. 

1000 8. K. Asquith, Leeds. and F. A. Greenwood, Bradford, for 
improvements in machinery for apinning silk, cotton, wool, and 
other fibrous sabstances. 

1001 J. Reynolde, Belfa 
or sluhbing frames, partly 
machinery. 

1002 W. R. Lake, Southampton-buildings, 
method of and machinery for utillaing the butts 
railway rails, A communication, 

1003 C. Stevenson, Milngavie, N.B., for improvements in ap- 
paratus employed in converting esparto, straw, wood, and other 
similar substances into pulp. 

1004 B. Hunt. Serle-street. Lincoln's Inn, for an improved speed 
eo for railway and other similar purposes. A communica- 

on. 

1805 W. Wright, ShefMield, for improvements in valves and ap- 
paratus for flushing water-closets and other purposes. 

1008 J. Ornerod and D. Speira, Watorfoot, Manchester. for im- 
provements in the mode or manufacture of a certain colouring 
matter. 

1007 G. Tideombe. jnn., Watford, Herts, for improvements in 
apparatus for the cutting ef paper, which improvements are also 
appiicable to other apparatus reqniring changes of speed. 

1008 W. Walton and J.T. Fallows, Denton, Manchester, for im · 
provements in and machinery for rolling wire for g wire 
cards and for other purposes. 

1009 J. Cochran, Now Barnet, for improvements in valves, ap- 
plicable to use on the overflow pipes of water and other cisterns or 
vessels, 

1010 N. Reeves. Bratton, Wiltshire. for improvements in the 
construction of elevators for stacking hay, corn, and straw. 

1011 E. G. Brewer, Chancery-lane, for improvements in the con- 
struction of railways, in rolling stock for aame, and in other ap- 
puratas connected therewith. A communication. 

1012 A. v. Newton, Chaneery-lare, for an improvement in the 
mode of and apparatus for obtaining and metallicising electro- 
type moulds. A commanication, 

1018 F. Coates, Chicheley, Backs, for an improvement in the 
manufacture of beer. 

1014 w. Clav. Birkenhead, for improvements in tools for cats 
and shaping metals, and in the means of keeping the same cov 
while in use. 

1015 J. R. Wigham, Monkstown, Dablin, for improvements in 
illuminating lighthonses, beacons, harbour lights, and ligat ships. 

1018 G.T. Bousfeld. Brixton, for sewing and other machine 
treadies, A communteation. 

1017 R. 8. Wright, Innor Temple, London, for improvements in 
obtaining motive power, and in tno apparatus or means employed 
therefor. 

1018 J. H. Johnson, Lincoln's Inn-fielde, for improvements in 
heating and in apparatus employed therefor. A communication. 

1019 W. B. Lake. Sonthampton-buildings, for improvements in 
theodolites. A communication. 

1020 E. Feldtmann, Mark- lane, City, for a new or improved 
universal mandril. A communication. 

10:1 W. N. Nicholson, Newark-unon-Trent, for improvements 
in horse rakes, part of such invention being applicable to other 
machines, 

1022 J. w. Smith, Oxton, Cheshire, for an improvement in the 
ventilation ef sewers and drains. 

1023 A. B. Wimpenny, Havfield, Derbyshire, for improvements 
in the construction of smoothing irous, 

1024 J. Worrall, Manchester, for improvements in the process 
of scouring, dyeing, washing, and drying piece goods, and in ap- 
paratus to be employed taerein. 

1025 W. E. Newton, chancery-lane, for improvements in 
governors or apparatus for regu'ating the speed of steam or other 
motive-power engines. A communication, 

1026 A. Pilling, Rochdale, for improvements in ventilating 


st, Iroland, for improvements in roving 
applicable for imparting motion in other 


for an improved 
and otber parts of 


1037 J. Webster, Birmingham, for improvements in the manu- 
facture of iron and steel, and in the recovary of certain gases re- 
sulting from the operation. 

1028 M. Tildesloy, Wolverhampton, for an improved oven for 
annealing cast iron. 

1049 M. Tildesley and M. Barnard, Wolverhampton, for {m- 
provements in the manufacture of door fasteners and liko articles. 


1980 J. A. Telfer, Gampbell-terrace, Bow, for imprevementa in 
the construction of borders, edgings, or moulding for tables and 
otber similar articles of furniture. 


2 8. Norris, Lombard -strest, City, for an improved pavo- 
men 
1039 A. M. Clark, chancery- lane, for improvements in the 


mauufacture of illuminating gas and In apparatus for tho same, A 
communication. 


1033 H. A. Laurence and L. A. Laurence, Lower Clapton, for 
improvements in the wanufacture of hats, bonnets, and shapes, 
and in apparatus for such manufacture. 


1034 A. Friedmann, Vienna, for a new method of collecting sodi- 
ments of tubular steum boilors and apparatus employed therein. 


1035 T. Nutting, Rhode Island, U.8, for improvementa in 
machinery for spinning wool or various other brous matters. 


1038 F. Hurd, Wokefie'd, and S. Firth, Leeds, for improvements 
in machinery for excavating coal and other minerals and in the 
permanent way for the rails of the same. 

1037 F.E. Saxby and J. Winnington. Lorn-street, Hulme, for 
improvements in machinery or apparatus to be used for the pur- 
pose of regulatiog the supply of cotton and other brons material 


to machinery used in the preparing, manufacturing. or Huis hing of 
the same. = 


10% J. H. Mills, Coltege-street, City. for improvements in ap- 
paratus for generating heat by the combustion of gas. 


91 855 J. H. Mills, College- street, City, for improvements in steam 
lers. 


1040 J. B. Muschamp, Kensington, for a new or improved airat- 
ing egg beater and mixer. 


1041 L. Herrmann and A. Lanrent, Belglam, for im provements 
in the manufacture of lamp shades made of porvelain, ceramic, or 
other plastic materials. 


1042 T. Mitchell. Cullingworth, Yorkshire, for improvements in 
machinery for doubling and twisting two or more yarns or threads 
of fibrous substances. 

1043 A. M. Clark. Chancery-lane, for an improved loom for weav- 
ing. A communication. 8 

1044 W. R. Lake, Sonthampton-bnitdings. for improvements in 


the manufacture of pulp from vegetable fibres for making paper 
and other materials, A communication. a 


PATENTS @EALED. 


96189 E. V. Neale, for improvements in apparatus or appliances 
for stopping and regulating tbe extent of spgalar motion, and in- 
tended, though not exciuaively so, to be adapted to doors and 
French and other windows, 


2633 N. Wilson, for improvements in sewing machines. 

9641 J. P. Forness, for an improved mode of fixing teeth or 
knives to the rod or back of reaping and mowing machines. 

2646 J. Ball, for improvements in the manufactare of renping 
17 and aickles, and ia the means or apparatus tu bo employed 
thereia. 


2617 i G. L. Scott, for improvements in ventilating mines aod 
UulOole. 


26501 W. R. Cake, for impaovementa in grain elevators; chiefly 
ee for the ladung aud unleading ot ebips and similar 
ver sel. 


— —— 


plicable to atea m engines and beilare 
working of lithographic and le 


ment to windows, doors, 


devices for securing 
stone. 
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2481 G. Stevenson, for improvements in spparatas for the pre- 


paration and manufacture of iron and steel. 


2657 J. Darlington, for improvements in steam. and pneumatic 


engines, 


9661 M. Tossell, for an improved mode or Mesas of ventilation. 
aB J. Btockley and M. Stainton, for improvements in and ap- 


for improvemonts in the construction and 
tter-press printing machines. 


improvements in apparatus for attach- 
and steps of buildings. 


2694 J. Flower, for improvements in or connected with smiths” 


26744 T. Walker, 


2675 H. Hnghes, for 


forges. 


eeth for saws and in 


2706 J. E. Holmes, for improvements int 
tor catilag 


the same, partly applicable toss ws 
3709 J. 8. Templeton, for improvements in apparatus te be 


used in weaving looped-pile fabrics. 


9726 W. Leatham, for improvementa in ambnisnce carria tes 
aud other vohicles for the removal of the sick or wounded, teing 
also applcable for tield hospitals abd otber purposes. 

2728 H. Williams, for improvements in tents and other wasther 
pretectors. 

2741 G. Loughton, 
machines, 

2745 R. Pinkney, for improvements in the production of coleurs 
from aniline in dyeing and printing. 

27149 J. B. Orosland, for improvements in steam boilers er 


generators. 
2811 H. Jackson, for improvements in appsratas for heating 


water by means of steam or for condensing vapour. 

a Haworth, for improvements in machinery for rolling 
tea loaf. 

2as7 G. Camp, for improvements in the construction of har- 
moninms. J 

2 W. Gossage and F. H. Gossage, for improvements fa the 
manufacture of aulphate of soda by the decomposition of chloride 
of sodium, and of sulphate of potassa by the decom of 
chloride of potassium. 

2815 W. R. Lake, for an improved method of preserving wood. 

2943 A. v. Newton, for an improved construction of twise 
cutter, 

9979 O. Fairbairn, for improvements ia bolt-meking machinery. 

2999 J. Macintosh, for improvements in waterproof compounds 
for covering road ways. footpaths, floors, or other surfaces. 

8269 D. Stewart, for improvements in sugar - ane mills. 

837 E. H. Bentall, for improvements in machinery for masu- 
facturing screw bolts and nuts, part of which improvements is 
app icabie to the working of othar automatic machinery. 

2445 H. Ashworth, for improvemonts in the constractien of 
shuttles. 

84717 J. w. w. Shaw, for an improved depilatory compesition fer 
hides and skins. 

8404 J. C. Mewbarn, 
dolls and other like figures for the amusement 
children, or for artistical purposes. 


50 J.H. Johnson, for improvoments in the regeneration of best 
for furnaces, and ir the apparatus er means to be employed 
therein. 

59 J. H. Johnson, for improvements in melting farnaces. 

80 J. H. Johnson, for improvements in discharging or tapping 
molten metal from furnaces or crucibles, and In casting eames 
into moulds. 

419 J. H. Johnson, for improvements in steam generators, and 
in the mode of applying heat thereto. . 

420 J. H. Johnson, for improvements in refrigerating apparatus. 

421 W. R. Lake, for improvements in mowing and reaping 
machines. 

447 J.A. Hodgson, for an improved apparatus or gear for driv. 
pg a screw propeller when the engines are broken down at sea. 

468 T. Bear, for the adaptation of mica or tale to water ganged 
to steam and other boilers. 

500 W. R. Lake, for improvements in the manufacture of boots 
and ahoer, and in machinery therefor. 

680 D. G. Low, for an improved sail bank. 

583 W. R. Lake, for an improved lawn mowing machine, 

2677 W. Yates, for improvements in miners’ lamps. 

2031 J. Tagell, for an improved automatic nut-serewing 
machines. 

9633 J. M. Joannides and L. M. Adntt, for a new or improved 
apparatus for ventilating sud protecting or preserving goods when 
packed. 

4833 W. Clark, for improvements in steam boilers apd in clear- 
ing spparatus for the same. 

96879 W. Simmons, G. W. Simmons, 
ments in the means, method, and apparatus 
graphic and other impressions. 


2:92 W. Bowker, for improvements in drilling machines fer 
Arining tbo holes in cufde plates, card cylinders, and other parts 
in convection wiih J-cquard machines. part of the iunprovements 
being also applicable for punching metal plates. 

2905 W. H. Ronald, for improvements in umbrellas, sunshades, 
and paragols. 

2708 G. A. C. Bremme, for an improved construction of wheel 
for traction engines end other vehicles, 

2720 E. Haywood, for improvements in washing machines, part 
of which is also applicable to other squeezing rollers. 

9721 G. Zanni, for improvements in magnetic bells and eiqnsts 
to render the snme more simple and economical for telegraphic 
and domestic purposes. 

2727 8. Moorhouse and W. J. Kendall, for improvements is 
mechanism or apparatus to be employed for signalling on runway. 

2788 J. Horrocks, for improvements in pickers use in looms 
for weaving. 

2734 J. R. Macfarlane, for improvements in aprorstas for 
churging and drawing gas retorts aud for othor purpus :4. 

2737 C. Randolph, for improvements in oomm»>n road steam 
earriuges, and in part applicab.e to railway loc motives. 

2776 J. R. Napier, for improvements in water-prossare speci 
indicators. 

793 W. R. Lako, for improvements in the pistons aad slides 
valves of steam engines, and in apparatus connected thorewilb. 

2797 A. Guattari, for improvements in pneumatic telegraps 
apparatus. 

2800 L.M. Casola, for improvements in maximum re zistecins 
thermometers. 

2810 J. Webster, for the manufactare of metali: lead print. 

2 A. M. Olark, for improvements in electric teleg F 9 
parat u. 

2001 G. W. B. Edwards, 
for setting corn and seods. 

2910 A. M. Olark, for improvements in rollers used ia s 
machinery. 

8098 H. Wells, for improvements in railway perma bent Af ` 
applicable to the passing of druinsge und irrigation waters. * 


30373 C. O. Johnson, for fmprovements In aparalus , or dryi +. 
and burniog biichs and other simtiar articles, i 


9125 J. Castle aud C. Turton, for improvements in the mar 
factūro of al-kles. 


band J. Oidroyd anl M. Oldroyd, for a new or improved © irpe 


SaR E. Boeth, for improvements in appamtns empl yod rt 
munufneturs of Bret ish sum and thar artical gumi. 


for improvements in balances or weighing 


of 


for improvements in the minaaa o 


or instruction 


and G. Smitb, for improve- 
for printing xinoo 


for improvements in drills or TO naa 
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ARTIOLES. 
5 
METALLURGY OF IRON AND STEEL. 
(Continued from p. 111.) 


IG-IRON is essentially iron and carbon ; when 
these two things are heated together strongly 
they combine, and if the temperature be hig 
enough to fuse the product we get pig or cast 
iron. There are some remarkable properties about 
this pig-iron, essentially it is iron and carbon 
combined in certain proportions ; with other pro- 
portions of carbon we get various kinds of steel. 
If we take pig-iron containing a large propor- 
tion of carbon, say some four or five per cent., 
and melt it in mass, and then allow it to cool 
very slowly, on examining the product we shall 
find it to be gray pig, having a granular, dark- 
grayish, white appearance. The carbon in the 
mass after melting, if allowed to cool slowly, 
separates throughout the entire substance, in the 
form of graphite (crystallised in cubical system) ; 
acids do not attack it. Gray pig-iron is, there- 
fore, essentially metallic iron with graphite 
diffused through it, and we may make it so that 
nearly the whole of the carbon is separated as 
graphite by the act of slow cooling. 

If we take a mass of gray pig-iron, melt it, and 
instead of allowing it to cool slowly, cool it 
rapidly, then it is possible to get a product so 
entirely different in appearance from gray pig- 
iron that we can hardly believe that one may be 
transformed into the other. This is white pig- 
iron. In some cases we can get a product partly 


white and partly gray. The fracture of white pig 


iron is very different from that of gray, so also is 


the colour, being a uniform white; it is likewise 


much harde r and highly crystalline. If the white 
pig be acted on by an acid, as common muriatic, 
Ko., we get a brown residue quite different in ap- 
pearance and chemical composition from that 


which is left in the other case, with no graphite or 
Yet it consists chiefly 


no sensible portion of it. 
of carbon in a totally different state from graphite. 


If graphite be treated with caustic potash or soda 
no action occurs, but this residue is dissolved if 


so treated. In the white pig the carbon is ina 


state of combination. 


tained in combination. 


is acted ou 


connected with the institution. 
Conversion of Pig-Iron into Malleable Iron. 


In former times the process adopted was very 


simple, and charcoal was always the fuel em- 
ployed. Usually a square forge-like hearth was 


‘employed for that object, with one jet of blast 


s s in à blacksmith’s forge. A given quantity of 
pfig-iron was put into the furnace along with the 
„ arcoal, and by means of a powerful blast the 

w was enabled to reach the surface of the metal. 
eig iron was burnt immediately into the oxide, 


o r An abstract report of a course of lectures by Dr. 
tcr at the London Theatre of the Goological Museum. 


If gray pig-iron is cooled 
very rapidly we get a particular kind of pig-iron 
called Spiegeleisen (from the German word 
Fpiegel, meaning a mirror), now in great demand 
for the Bessemer process, and imported in large 
quantities from Germany, and some from Sweden, 
and we also make a small quantity ourselves, but 
we have only a limited quantity of suitable ore. 
It contains a large proportion of manganese, in 
Some cases as much as 10 per cent. It contains also 
5 per cent. carbon, and although other matters 
are generally present, about 85 per cent. of iron. 
When manganese is present it is found that the 
whole, or nearly the whole of the carbon, is re- 
This variety is exceed- 
ingly hard, and when freshly broken is very 
bright. Perfectly pure iron would not be acted 
on by acids. If we take white pig and act on it 
by acid, and cool the gas evolved, it is possible to 
get some remarkable products from it, or at least 
one product from which others can be obtained. 
If, for example, the hydrogen evolved when iron 
by oil of vitriol be produced by iron 
containing carbon in combination, then union 
between the hydrogen and carbon takes place, 
and the result is a volatile oil. The lecturer ex- 
hibited a quantity of liquid hydrocarbon obtained 
from Spicgeleisen in the metallurgical laboratory 


temperature is very high, and must consequently 
be kept down. This is done by placing a cast- 
iron girder, anchor-shaped, and protected from 
the fire by fire-brick, opposite it is another girder, 
and over the top another piece of cast iron, the 
whole encased in fire-brick, somewhat overhang- 
ing, and thus affording means for a free circula- 
tion of the air. 

In former times, when Cort lived, the bed was 
made of sand, agglutinated together by oxide of 
iron, but this did not answer well. In 1819 Mr. 
Rogers substituted the use of iron bottoms, which 
has proved to be a very important improvement. 
Like Cort, he died in great poverty a few years 
ago. Since then these bottoms have been every- 
where adopted. They consist of two parts, one 
called the frame, of cast iron, and laid between 
the fire-bridge and the flue wall; the other por- 
tion consists of four flat plates of iron dropped 
into the frame. These latter are supported by 
girders of wrought iron running along and resting 
on standards of cast iron. All underneath this 
bottom is left perfectly clear, so as to allow of a 
free contact with the air, and thus the intense 
temperature is kept down, which would of course 
otherwise be sufficient to fuse the bottom itself 
as well as the materials laid on it. The walls of 
the furnace somewhat overhang the bed, and 
also certain stops are put so as to make a border 
running round, except facing the door. 

The bottom of the furnace is covered with 
„ fettling,“ and for this purpose we cannot do 
better than take some kinds of iron ore, or of 
slag, the latter well calcined—“ bull dog; take 
the fettling right under where the walls over- 
hang. The door is an iron frame, filled in with 
fire-brick, and suspended on a lever worked be- 
tween two projecting ribs. The door may be 
wedged up, f a draughtway between the 
chimney and the edge of the door; there is also 
a small hole in the bottom of the door. The door 
drops upon a piece or bar of iron, called a fore 
plate, and the puddler has to work a long iron 
rod resting upon this fore plate. The action of 
this rod soon wears away the fore plate where it 
acts, and this is to some extent provided against 
by cutting out a piece of the iron from the plate 
at this place and putting in a piece of much 
harder iron, which can be renewed from time to 
time. The fore plate rests on a vertical plate of 
cast iron containing a hole with a plug, through 
which the slag is from time to time tapped ont. 
The whole of the furnace is cased in plates of 
cast iron, supported on standards, tied at the top 
by tie rods. It may be observed how large the 
fireplace ia in comparison with the bed. The 
roof of the furnace dips down towards the fiue. 


Now, let us suppose the farnace in working 
order, being heated ready, the last charge having 
just been drawn off. The puddler is there—it 
takes a good strong man to bea puddler. Now 
take a charge of pig-iron, weighing (say) about 
4cwt., the iron to which the common name of 
forge pig is applied. Put in the furnace along 
with this, or rather previous to the iron, 
on an average about lewt. of smithy scales— 
in fact, oxide of iron. The iron is melted, and 
after a time we are struck by the appearance of 
boiling in the metal, and it rises up considerably 
and swells up so as sometimes to come out at the 
hole in the door. This phenomenon is called pig 
boiling, and the procees is comparatively modern. 
The boiling is caused by the generation of car- 
bonic oxide gas and its escaping through the 
molten metal. After a time the boiling subsides, 
and in proportion as the cast iron loses carbon it 
becomes less and less fusible, and wrought iron is 
produced in bright grains, multiplying very 
rapidly, and by-and-by the puddler will collect 
all those small portions into a series of balls, each 
weighing about 801b., and in one hour and twenty 
minutes these balls are drawn from the furnace 
in succession, and subjected to mechanical treat- 
ment, and made into bariron. There is alsopro- 
duced a very infusible silicate of iron, being the 
combination of the silicon in the pig-iron and 
iron, every one part of silicon carrying off not 
less than four of iron. 


What is known as puddle-bar is nothing 
more than a spongy mass of malleable iron, con- 
taining slag in its pores ; when the balls are taken 
out of the furnace at an exceedingly high tem- 
perature they are pressed in a squeezing apparatus 
ata welding temperature, the slag is equeezed out, 
and we get a bloom or metallic mass. It is 
next passed under grooved rollers and drawn out, 
into puddle bar, which is a comparatively impnre 
bar iron. 


and so was the carbon in that portion of the iron. 
The result was the formation of the oxide of iron, 
and the workmen then used to stir up the whole mass 
and mix it up thoroughly with the molten pig-iron, 
and finally bring out of the furnace a lump 
weighing about three hundredweight, exactly 
similar to the lamp produced in the Catalan forge. 
All the malleable iron in this and other countries 
was, until recently, produced in this manner. 

In the above case there was direct contact be- 
tween the charcoal and the molten iron. Now, 
charcoal is devoid of one impurity which exists in 
all coal and coke—namely, sulphide of iron. This 
ancient mode is still carried on in South Wales, 
and extensively in some parts of Staffordshire. 
The best kind of iron known for tinning is called 
charcoal plate, and is manufactured by this pro- 
cess, being the only stage of the process in which 
charcoal is used at all. 

If we take some pig-iron and pound it, or other- 
wise finely divide it, and then mix with it oxide of 
iron (the scale of iron seen on the surface of iron 
after a red heat is oxide of iron), and heat the 
mass so as to melt it, we should get a vigorous 
action between the carbon and the oxygen. If 
we took a given weight of pig- iron and reduced it to 
coarse powder, and knew the exact quantity of 
carbon it contained, then if we added a proper 
quantity of oxide of iron to supply the oxygen 
requisite to burn the carbon into carbonic oxide, 
we should get wrought iron. So that by inter- 
mixing the oxide with it in the right proportion 
and exposing to a high temperature we could 
burn up the whole of the carbon. The same 
principle is employed in the process of ‘‘ puddling ;”’ 
in both cases the oxide of iron is used, being 
either added or generated. 

The question is how to accomplish the conver- 
sion of pig into wrought iron economically on a 
large scale. It would incur a great expense to 
reduce the iron to powder, &c. When wood be- 
came dear, and consequently charcoal scarce, 
attempts would be made to substitute coal or coke 
for the charcoal. If coke were applied in the 

former process in the same manner as charcoal a 
very bad article would be the result. It became 
essential to devise some means of using coal so as 
to prevent contact between the solid fuel and the 
pig-iron operated on. That was accomplished in 
the so-called reverberatory furnace where the two 
are kept completely apart. A reverberatory fur- 
nace is one where the flame is reflected or rever- 
berated down on to the material to be heated. If 
we make the flame from one of these farnaces to 
act upon the pig-iron, the latter may be satis- 
factorily and economically converted into malle- 
able iron. That is done in puddling. 


Puddling. 

This process is ascribed to a Mr. Cort, who 
took out a patent for it in 1784. The pro- 
cess is known as Cort’s puddling process; the 
history of it is very interesting and some- 
what painful. Cort spent his private fortune, 
abont £20,000, in carrying out these investigations. 
After this a gentleman employed in the Admiralty 
advanced him money, which subsequently was 
found to be not his own, but the nation’s. There- 
upon the Government came down upon Cort. 
The other unfortunate individual died, and the 
Government, instead of allowing Cort to work his 
way and pay off the money, which he would soon 
have done, stopped the whole thing, and gave 
what advantage there was to certain ironmasters, 
whereas they might have recouped themselves a 
hundredfold. Cort died a ruined man, depending 
for subsistence upon a small bounty from the 
public purse. Here was a man who systematically 
developed this process by which not only private 
individuals, but the nation at large, has been 
immensely benefited, yet that man was allowed 
to die only just out of the workhouse. 

Other persons had puddled iron by much tho 
same process as Cort shortly before him, but it 
is perfectly certain that these persons did not 
appear to be aware of the value of that process, 
and Cort was the first to develop it on systematic 
ground. Remember, the principle is the removal 
of carbon from pig-iron in a reverberatory fur- 
nace 80 as to prevent contact with the solid fuel 


A reverberatory furnace consists essentially of 
three parts— the fireplace, the bed, and the 
“stack” or high chimney. The fireplace is 
separated from the bed by a wall of fire-bricks— 
the bridge“ - reaching up some distance towards 
the roof, and often a little wall separates the bed 
from the flue, where it is much contracted. All 
theea must be made of good fire-brick, or other 
highly refractory material. Underneath, the wall 


rests upon an iron girder. About the bridge the To be continued.) 
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CAPILLARITY. 


Vee the end of a capillary tube is thrust 

into a liquid, such as pure water (the tube 
having been previously moistened with water), 
tho liquid rises in it, quickly at first, and the 
yate of rise is gradually diminished as the liquid 
approaches its ultimate limit, which it is very 
stow of reaching in tubes of small diameter. M. 
Decharme is investigating this spontaneous up- 
ward movement, and he proposes the following 
points for inquiry :—Is the motion retarded uni- 
formly or irregularly? What is the nature of it? 
How do the rate of ascent and the space vary, 
by the end of a determinate time, with the 
diameter and inclination of the tube, the nature 
and temperature of the liquid, and with snch 
physical and chemical properties as density, 
specific heat, boiling point, equivalent, &c. ? What 
liquids rise most rapidly? and do these reach the 
greatest height, or is the opposite the case? 
What relation does this kind of rise bear to that 
ef liquids moving in a tube under constant pres- 
sure? What is the relation between this capillary 
motion and the endosmotic motion of the same 
liquid ? 

With regard to the nature of the motion, he 
fmds from experiment that it is not uniformly 
retarded. Ifa curve be drawn to represent the 
numerical results connecting the spice with the 
time, each liquid being under identical conditions 
ef experiment, it appears that while the curve 
bas for some liquids some analogy to a parabola 
in the first part of its development, it departs 
from this more and more in proportion to the 
time, its latter part approaching to a hyperbola. 
It belongs to the category of logarithmio curves, 
and M. Decharme has not yet satisfied himself 
as to its formula. 

He gives the following general results from his 
experiments :— 


1. Each liquid has its own rate of motion in 
a capillary tube (say) one millimetre in diameter, 
the liquid and tube being kept ata fixed tem- 
perature—zero (e.g.). 

2. For the same tube, kept at the same incli- 
nation, and for different liquids taken at the same 
temperature, the rates of rise are notin direct 
proportion to the ultimate lengths of the tube 
occupied. Viscous liquids, such as sulphuric acid, 
glycerine, or oils, have a slower initial and con- 
tinned motion than very fluid liquids like alcohol, 
sulphuret of carbon, or ether, and yet the former 
rise higher than the latter. The rate of rise is, 
moreover, neither in an exactly inverse proportion 
to the entire time occupied, nor to the density 
of the liquids. The law appears to be somewhat 
complex. 

3. Of the liquids submitted to experiment (more 
than 150, chosen principally from the chlorides, 
iodides, bromides, and the salts of ammonia, 
potash, lithia, glucina), the aqueons solution of 
hydrochlorate of ammonia had the quickest rate 
of rise—a rate which increased in proportion 
to the salt dissolved, and which exceeded 
that of water in proportion as the tempe- 
raturo was raised. Chloride of lithium in 
aqueous solution, the only liquid which, after 
the solution of sal-ammoniac, rises higher than 
pure water, has a rate of rise considerably less 
than that of water, which is surpassed by those 
of a large number of liquids. It is to be re- 
marked that an alcoholio solution of sal-ammoniac, 
in conditions identically similar, always rises 
Sees rapidly than anhydrous alcohol, while at the 
same time it reaches a greater height ultimately. 
Chloride of lithium diminishes similarly the rate 
of rise of its solvent, but the alcoholic solution 
dees not rise so high as the pure alcohol. 

4. For all liquids, rate of rise in a capillary 
zube increases with the temperature. Even 
water, when near its maximum density, is not an 
exception to this law. It may be stated, however, 
that if the rate increnses in a continuons manner, 
between zero and 10° or so, it increases much 
more rapidly if the temperature is further raised. 
The increase in rate of rise due to temperature 
yaries besides with the rate of rise peculiar to 
Me liquid. This rate, in some cases, is even 
doubled for an elevation of temperature 50°. 

5. For each liquid, and the same inclination 
of the tabe, the motion by the end of a unit of 
time, or, more simply, the space passed in a 
second, increases in proportion to the diameter of 
tho tube. 

6. For the same liquid, and the same tube. 
We rate of motion increases with the inclination 
ef the tube. In proportion to the time, these 
diticrences in rate of motion successively diminish, 
en disappear, then show themselves in the 


direction, and the heights ultimately 
reached are inversely as the diameters. So that 
the curves relating to one tube and one liquid do 
not out each other, while the curves relating to 
one liquid and to tubes of different diameters, 
placed at the same inclination, cut each other at 
points which are nearer the initial point, in pro- 
portion as the difference of diameters is greater. 

A. B. M. 
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ASTRONOMICAL NOTES FOR MAY. 


By A FELLOW or THE ROYAL ASTRONOMICAL SOCIETY. 


EE right ascension of the Sun at Greenwich 

mean noon on May lst is 2h. 35m. 46:828., 
and his declination north is 15° 15' 21:6”. He 
will coneequently form a roughly equilateral tri- 
angle with the two small stars, m and o Arietis. 
He rises in London on the Ist at 4h. 33m. a.m., 
and sets at 7h. 21m. p.m. : while on the 31st his 
rising and setting will take place at 3h. 51m. a. m., 
and 8b. 4m. p.m. respectively. On and after the 
22nd there will be no real night, inasmuch as, 
even at midnight, the Sun will never descend 
more than 18° below the horizon, and twilight 
does not cease until his angular distance from it 
exceeds that quantity. The equation of time is 
subtractive during the whole of May. On the 
ist 3m, 6-038. must be taken from the instant of 
apparont noon to obtain the time which a 
properly-regulated clock ought to show; while 
on the 31st, 2m. 34°28s. must be subtracted from 
the time shown by a transit or sundial to get true 
mean time. The semi-diameter of the Sun at 
his Greenwich transit ia, on the 1st, 15’ 53-8”, and 
this occupies 1m. 6˙098. of sidereal time (con- 
vertible into mean time by the subtraction of 
0-188.) in its transit. On the 3lst the Sun’s 
semi-diameter will have diminished to 15“ 48:2", 
and the meridian passage of such semi-diameter 


will take 1m. 8-378. of sidereal time (or 1m. 


8.198. of mean time, to complete. The sidereal 
time at mean noon on the 1st is Zh. 38m. 52:878., 
and on the 31st, 4h. 37m. 9 57s.: the mean timo 
at sidereal noon—or mean time of transit of the 
first point of Aries being 21h. 17m. 37:258., and 
19h. 19m. 39-938. on those days respectively. The 
absence of Solar activity, as indicated by the 
paucity and small size of spots, &c., continues. 


The Moon will be New on the afternoon of the 
7th at Ih. 18°7m.; enter her first quarter at 
4h. 5-6m. on that of the 15th; be Full at 11h. 
83m. on the night of the 22nd; and enter her 
last quarter on the 29th at 2h. 12-4m. in the 
afternoon. She is 23°5 days old at noon on the 
lst, and so on until the same hour on the 7th, 
when her age will obviously be 29:5 days. Then 
on the 8th at noon her age will be 0'9 day, and, 
increasing de die in diem, 23:9 days on the noon 
of the 31st. Libration will, at 7 in the morning 
of the 5th, render more of her S. W. quadrant 
visible; and at 3 a.m. on the 19th it will cause 
additional surface in her S. E. quadrant to come 
into view; while again on the 31st, at 9 at night, 
the same cause will operate in once more bringing 
an extra portion of her 8. W. limb into view. 
The Moon will be in conjunction with Venus at 
Sh. 48m. in the evening on the 5th; with Mer- 
cury at 2h. 44m. a.m. on the 6th; with Mars at 
5h. 9m. in the afternoon of the 7th; with Jupiter 
at Ih. 54m. a.m. on the 18th; afterwards with 
Uranus at 7h. 58m. a.m.; and, lastly, with 
Saturn at 5h. 34m. a.m. on the 26th. 


There will be a small partial eclipse of the 
Moon, visible at Greenwich, on the night of May 
22nd; but even at the time of greatest obscura- 
tion, the magnitude of the eclipse will only 
amount to 0°116, the Moon's diameter being 
taken as = 1. The first contact with the shadow 
will happen at 177° from the north point of the 
Moon’s limb, towards the east (i. e., in point of 
fact, almost at the southern part of the lunar 
limb), the last contact at 143° towards the west. 
In each of these cases we assume the Moon to 
be viewed with the naked eye, or with an ordi- 
nary terrestrial telescope. 

h. m. 
First contact with penumbra, May 22... 9 
0 


First contact with shadow + ws 


9˙8 
40˙9 
18˙2 


Middle of tho eclipse is 8 
Last contact with shadow ji we 11 555 
Last contact with penumbra j *, 13 266 


The Moon will occult no less than twelve fixed 
stars during May, 
with three others, 
First, on the evening of the 12th, B.A.C. 2514 will 
disappear at her dark limb at 6h. 59m, ; reap- 
pearing at her bright limb at du. 10m. Then on 
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and come almost into contact | 
as viewod from Greenwich :— | satellite 2 at Th. 43m., and the egress of that | 
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the 16th, just as 42 Leonis is setting, at 2b. 1m. 
a.m., it will disappear at the Moon's dark limb ; 
it will emerge (below the horizon) at 2h. 36m. 
from behind the bright limb; but will, as 3 
matter of course, be invisible here. On the 
evening of the 17th, at 8h. 5m., y Virginis will dis- 
appear at the dark limb; reappearing at 
the bright one at 9b. 20m. At 9h. 15m. on 
the night of the 19th 65 Virginis will dis- 
appear at the dark limb of the Moon; as will 66 
Virginis at 10h. 8m. 65 Virginis will reappear 
at the dark limb at 10h. 25m., and 66 at 
11h. 20m. Then, at 2h. 44m. the next morning, 
Ie Virginis will be occulted by the dark limb, bat 
will set ere its reappearance at the bright one af 
zh. 41m. On the evening of the 20th, at 
Sh. 28m., e Virginis will disappear at the dark 
limb, reappearing at the bright limb at Oh. 8m ; 
while at 2h. 54m. the next morning 2 Libr will 
be similarly occulted, setting, however, ere its 
reappearance, at 3h. 36m. At 9h. 15m. in the 
evening on the 21st the Moon will pass quite close 
to 11 Libre. On the night of the 22nd w! Scorpii 
will be occulted at 9h. 26m., and w? Scorpii at 
9h. 52m.; in each case at the Moon’s dark limb 
—which, however, in this case, will be very close 
to the enlightened part. w! will reappear at 

10h. 34m., and w? at 10h. 59m., both, of course, 

at the bright limb. At Ih. 13m. in the early 

morning of the next day (the 23rd) B. A. C. 5395 

will disappear at the Moon's bright limb; reap- 

pearing from behind her dark limb at 2h. 24m 

The moon will pass quite close to 39 Ophiuchi at 

2h. 26m. a.m. on the 23rd. Afterwards at 4h. 10m. 

0 Ophiuchi will disappear at her bright limb. Its 

reappearance from behind the dark one will take 

place at 4h. 49m. after it has set. Lastly, at 

2h. 49m. a.m. on the 28th the Moon will be almost 

in contact with 37 Capricorni. 

So unfavourable a month for the observation of 
planetary phenomena as May, 1872, is hardly 
within our recollection. 

Mercury, having passed his inferior conjunction 
on the 24th of April, is now travelling towards 
the west again; but his preximity to the Sun 
during the earlier part of May, and his consequent 
rising, southing, and setting in the glare of bright 
twilight and daylight, will render him invisible. 
On the 22nd at 9h. 5m. a.m. he will attain his 
greatest elongation west (25°) from the Sun: but, 
inasmnch as his declination north will be con- 
siderably less than that of that luminary, he will 
even then rise in twilight too bright for him to be 
discernible save by the aid of an equatoreal. He 
will be, as before, observed in conjunction with 
the Moon at 2h. 44m. a.m. on the 6th, and with 
Venus at 10h. 52m. a.m. on the 8th, 

Venus is moving towards her superior con- 
junction. Her diameter diminishes slightly during 
May ; being about 11” at the beginning and abont 
10” at the end of the month. Mutatis mutandis, 
all our remarks with reference to the bad positien 
of Mercury in the sky apply with equal force to 
this planet too. She will, as just remarked, be in 
conjunction with Mercury at 10h. 52m. u. m. on 
the 8th, and with the Moon at 8h. 48m. on the 
evening of the ö th. ; 

Mars is invisible during the whole of this 
month; being in conjunction with the Saas 
Zh. 50m. on tho afternoon of the 17th. He wi. 
be in conjunction with the Moon, as previously “y 
intimated, at öh. 9m. on that of the 7th. 

Jupiter is the single conspicuous object in the 
sky durivg the earlier part of tho night, and may l 
be seen in the west and north-west part of the 
heavens up to about 1 a.m. at the beginning of 
the month, and antil a little after 11 o'clock at. 
the end of it. He rises on the lst at Sh. 55m. a.m., 
souths at 5h. 0-6m. in the afternoon, and sets at 
Ih. 7m. the next morning; while on the 31st 
his rising, southing, and setting takes place a 
7h. 23m. a.m., Zh. 22:5m. p.m., and 11h, 23m. p.m 
respectively. He is now travelling slowly frow 
Gemini into the confines of Cancer, and th. 
crooked line which he forms with Castor ar? 
Pollux during the early part of the mo 
approaches to a straight one towards the end; -> 
it. He will be within a degree of p? Cancri on 
night of the 31st, and almost exactly south 
that star; and will, further, be in tho immediat: 
neighbourhood of Uranus, which will be ve)" | 
slightly to the west of him at this date. a 
As a matter of course, the phenomena exhibited 


by Jupiter's satellites are becoming fewer and less 
perceptible. Beginning with the 1st evening off’, 
May. Perhaps the ingress of the shadow of! 


aatellite itself at Sh. 13m. may be caught in th: 
twilight. When it gets darker, the ingress o 
satellite 1 will begin at 9h. 52m., the egress o 
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the shadow of satellite 2 will take place at 10h. 40m., 

and the ingress of the shadow of satellite 1 at 11h. 

5m. If Jupiter be not too near the horizon satellite 

1 may be seen to leave his diso 11 minutes aftor 

midnight. On the night of the 2nd satellite 2 
will reappear from eclipse at 10h. 35m. The 
egress of the shadow of satellite 1 at 7h. 34m. in 
the evening of the 3rd, and the occultation of 
satellite 4 at 12h. 28m. the game night, may per- 
chance be perceptible. On the night of the 6th 
the egress of satellite 3 will take place at 9h. 13m., 
its shadow not entering on to Jupiter's opposite 
limb until 10h. 80m. Perhaps the beginning of 
the transit of satellite 2 may be discerned at 
Sh. Im. p.m. on the 8th. Its shadow will after- 
wards enter on to the planet's face at 10h. 21m., 
and the satellite itself pass off at 10h. 57m. 
Afterwards at 11b. 50m. the ingress of satellite 1 
may possibly be detected. This same satellite 1 
isappear in occultation at 9h. 2m. on the 
night of the 9th, to reappear from eclipse under 
very unfavourable circumstances for observation 
30m. 288. after midnight. It is possible that 
batellite 2 may be secn to reappear from eclipse 
at 8h. 3m. 42s. on the evening of the 10th. After- 
wards the egress of satellite 1 will take place at 
8h. 39m., and that of its shadow at 9h. 49m. 
If it be not too light, the ingress of the 
shadow of satellite 4 may be seen at 7h. 54m. in 
the evening of the 12th. On the night-of the 13th 
satellite 3 will begin its transit at 9h. 55m. The 
ingress of satellite 2, on Jupiter's disc, will 
occur at 10h. 46m. on the night of tho 15th. On 
that of the 16th satellite 1 will be occulted at 
lih. Im. During the evening twilight of the 17th 
satellite 3 will reappear from eclipse at 
8h. 6m. 88s.; and the transit of satellite 1 begin 
at 8h. 18m. Subsequently st h. 24m. the in- 
grees of the shadow of satellite 1 will occur; 
while the egress of the satellite casting it will 
happen at 10h. 37m. Immediately afterwards at 
10h. 38m. 30s. satellite 2 will reappear from 
eclipse; and finally, if Jupiter be not toe low 
down, the egress of the shadow ef satellite 1 may. 
perhaps, be caught at 11h. 44m. On the next 
night, that of the 18th, satellite 1 will reappear 
from at Sh. 54m. 418. Satellite 4 
will be-oceulted in bright twilight at Th. 61m. on 
the evening ofthe 20th, Under similar unfavour- 
able eixeumstances, the reappearance of satellite 
3 fram ocenltation at Th. 57 m.; the occultation 
of satellite 2 at Sh. 18m. and the disappearance 
of satellite B in eclipse at Sh. 87m. 448. will oeour 
during the evening of the 24th. Later, satellite 
1 will begin its transit at 10h. 16m.; and its 
shadow at 11h. 18m. The observation of the 
latter phenomenon is problematical.. The same 
may be said of the reappearance from eclipse of 
satellite 1 at 10h. 50m. 3s. on the night of the 
25th ; of the egress of its shadow at 8h. 7m. on 
the evening of the 26th, and lastly, of the osoul- 
tations of satellites 3 and 2 on the 31st at 
8h. 44m. in the evening, and at 11h. 2m. at night 
respectively. 

Saturn is now coming into view again, but is 
only above the horizon for a short time and at 
very inconvenient hours. He rises on the Ist 
49 minutes after midnight; souths at 4h. 54-1m. 
the next morning ; and sets in bright sunlight at 


Sh. 59m. a.m. On the night of the 31st he rises. 


VU 10h. 43m., souths at 2h. 48m. 8s. the next 
ꝛ0rning, and sets at Gb. 53m. He remains ina 
ery barren region in Sagittarins; and is still 
ar too low down for effective telescopic scrutiny. 
He is, as mentioned previously, in conjunction 
with the Moon at Sh. 34m. a.m. on the 26th. 
Uranus, very slightly to the east of the position 
which he occupied last month in Cancer, is so 
near to Jupiter that, for all practical purposes, 
the observations which wa have made above with 
reference to the rising, southing, setting, and 
general visibility of the latter planet, will apply 
equally to him. He will be precisely south of 
u? Canori about the middle of May. His conjunc- 
ion with the moon at Th. 58m. a. m. on the 13th 
ms been before referred to. ; 
. Neptune is much too close to the Bun to be 


isible. 

K is exceedingly debateable whether anythin 
ike a well-determined shower of meteors occurs 
tring this month. If such a one exists it should 

n Open about tho middle of May. 


———— 


ER 
1 eat Fuel in Canada.—Prepared pent has been 
“cd as a substitute for wood on the Grand Trunk 
Ailway of Canada with a result that 100th. of the peat 
ted longer than half a cord of wood. It is reported 
. t those concerned are satisfied of the superiority of 
, 2175 fuel, the supply of which is practically inex- 
k. ‘tible, 


ocs 


accidental coincidence. 
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METEORITES. 


1 following is the substance of a lecture by | 
David Forbes, F.R.S., delivered at St. 


George'a Hall, London :—After giving a sketch of 
man's knowledge of the subject from prebistoric 
times, the lecturer referred to the superstitious 
ideas which commonly associate the appearance 
of these bodies with impending calamities, 


that in ancient times amongst the Greeks and 
Romans, as well as in later times amongst the 
Tartars and Negroes, meteoric stones were re- 
garded with extreme veneration, and even wor- 
shipped as reprerentatives of the gods themselves. 
The idea of their containing within them trea- 
sures, which often, even in this century, led to 
their being broken into fragments, might, he 
thought, have originated from the practico, 
common in still earlier periods, of concealing 
valuables within the statues of tho gods to pro- 
tect them from pillage. If this oustom had pre- 
vailed in prehistoric times, it would have led to 
the discovery of a metal far more valuable to mau 
than gold—viz., native iron, which composes the 
mass of many meteorites. He believed that iron 
had been known as a meteoric product ages 
before it had been extracted from its ores, and 
he regarded the fable that Vulcan forged the 


thunderbolts of Jupiter as evidence that the | 
ancient Greeks krew fallen stars or meteorites | 
to be composed cf iron ; and that the similarity of 


or, 
even the destruction of our globe, and showed | 


| Mayer, who maintained that by their falling into 


the surface of the sun they restored to it the heat 
which it loses by radiation to this earth and other 
parts of the uviverse ; whilst the second is the 
startling hypothesis advanced last year by Sir 


William Thompson, that the origiu of life on oar 


globe, and introduction from time to time of new 
Epecies, is due to the arrival of aérolites, whick, 
being fragments of other worlds upon which life 
alrendy existed, have carried with them the germs 
of seod, or even “living plants and animals.” 
This later hypothesis the lecturer strongly pro- 
tested against, both because the received theory 
of meteors teaches that they are bodies whick 
have been revolving, probably for countless ages, 
in space devoid of atmospheric conditions - and 
because we find that metcorites have been 80 
heated as actually to melt and vitrefy their ex- 
ternal surface: so that no vegetable or animal, 
seed or germ, could be expected, under such con- 
ditions, either to retain its vitality, or to reack 
the earth unconsumed. 


THE NEW PHOTOGRAPHIC PROCESS. 
HE new urano-bromide emulsion process, de- 
vised by Colonel Stuart Wortley, was made the 
subject of a paper recently read before the Dry- 
plate Club, from which we abstract the following 


It will not be necessary for mo to occupy muck 


the Latin word „ sideres,“ the stars, with the of your time im giving you the formula, as eim- 
Greek “ sideros,” iron, was more than a mero | plicity is one of the most prominent features of 


Mention was mado of 
several Asiatic and American nations who, with- 
out knowing the art of smelting iron ores, used 
meteoric iron for their weapons and tools. such 
as the Mexicans, Esquimaux, and Inkuts. 
Coming down ta historical times, the Chinese 
were atated to have kept elaborate records 
of meteors from as egrly as the seventh cen- 
tury before Chriat, which had now been translated 
end found to be of great value to European 
asizonomera, Allusions were then made to those 
meteorites mentioned by the auciont Greek and 
Roman writers, and to the apathy with which 
this aubject was regarded dusing the middle and 
last centaries. The madern study of meteorites 
was stated to data from the publication, in 1794, 
af Chladni's momair on the great Siberian iron 


meteorite, which, although at first reoeivod with 


derision from his advocating the oelestial origin 
of these bodies, directed the attention of the 
learned to their examination. 
the phenomena attondant on meteorio falls was 
next given, with explanations of the causes of 


these appearances, and it was stated that, besides 
those which fall at sea or beyond the reach of 


observation, it had been estimated that 700 must 
fall per annum on our sphere, or about one each 


A description of , 


the process; and von are all so well versed in the 
various technicalities of dry-plate photography, 
that the minor details need not have much time 
wasted over them. My search has been partica- 
larly directed to two points—one, the obtaining of 
a negative by a dry process which should have as 
much delicacy and quality as a wet negative, in op- 
position tothe hardness usually associated with dry 
Plates; and another, the preparation of an cmnul- 
sion which will keep in a biglily-sensitive condition, 
without ohanga, for a month ar six weeks To do 
this 1 have availed myself of certain properties 
posaessed by the nitrate of urapium. 

A long series of experiments undertaken when I 
wag working the WotLlytype process convinced me 
that a delicacy of image greater than could be ob- 
tained by other mcans was secured by the use of 
that salt; and as the callodion prepared and sensi- 
tised for Wothlytype remained in a sensitive state 
for yeara, I felt sure that I should obtain important 
results by using nitrate af uranium in combination 
with bromide and nitrate af silver. You will re- 
member how strenuously I advocated last year the 
necessity of a very large excess of nitrate of silver 
if great seusitivenesa were required in an emalsion, 
and I do not depart in any way from anything that 
I then said. In point of fact, every gram of nitrate 
of silver that is added to an emulsion up to satara- 
tion increases the sensitiveness of the resulting 
emulsion. Although nitrate of uranium is capable 


year on @ tract of country as large as Great! to a certain extent of replacing nitrate of silver, I 


Britain and France. The mineralogy, chemistry, 
and physical structure of meteorites were next 
entered into by the lecturer, who remarked that 
in these respoots meteorites are totally distinct 


from any known terrestrial products, nalural or 
Of the sixty-four chemical elements | 


artificial. 
which compose onr globe, nineteen have been 
found in meteorites, and as no single element 
has been discovered in them which was not pre- 
viously known on earth, it is supposed that the 
more distant parts of the universe aro similar in 
composition to our sphere. Tho discovery that 
moteorites contain hydrogen occluded within 
them proves this gas to predominate in the space 
from whence they have descended, and conse- 
quently that the atmospheric conditions there 
must be totally different from those which obtain 
on the earth. The different theories which have, 
from the oldest time downwards, been pro- 
ponnded to account for these bodies wera 
next inquired into, and shown to prove 
that. the most probable, and now most generally 


reoeived, explanation has its germ in a crude 


hypothesis of tho ancient Greeks, and that the 


united labours of later scicntifio men, amongst 


whom Schiavarclli was the most prominent, lead 


to the conclusion that falling stars, meteors, 


meteorites, and comets are all similar bodies, dif- 
fering only in size (probably composed of frag- 
ments of planetary bodies drawn within the in- 
fluence of the sun's action), which from their 
extraordinary elongated orbits do not form part 
of our system as at first constituted, but are fall- 
ing stars bearing the same relation to comets as 
asteroids bear to planets. In conclusion, the 
lecturer drew attention to the question of the 
utility of meteorites in the economy of nature 
the two suppositions advanced being, first, that of 


do not prefer to use it in that way where great sen- 
sitiveness is required; on the contrary, I still use 
plenty of silver, and use the nitrate of uranium to 
give stability to the emulsion, extra sensitivences, 
delicacy of image, and a power of restraining fog 
analogous to that posreased by free bromide, but 
without the loss of sensitiveness and other injurious 
tendencies whioh accompany the use of the latter.. 

Another remarkable point in connection with ni- 
trate of uranium is the great advantage it has where 
redevelopment is reqnired, as the uranium in kke 
film is acted on by the silver in tho developer, and 
great additional power is thereby obtained. Ihave 
made many experiments ag to the use of the ni- 
trate of silver and uranium separate, but have not 
succeeded so well as by combining them inan emul- 
I recommend yor, if you wish to try the 


sion. 

process, to commence with the following formula :— 
Plain collodion ....... „ ... .I 1 ome. 
Pure anhydrous bromide of cadmium.. 7 grains. 
Nitrate of uraniuwmnm see DU - ag 
Nitrate of silver @eeenseoeaeeeeceneevaneanee 18 XII 


Samples of nitrate of nranium vary considerably, 
and I purify what I use in the following manner :— 
Dissolve one part of uranium in two parte of ethee, 
and let stand for some hours; the water af cryatal- 
lisation that is in the uranium will fall to the bottom 
af the bottle, leaving a top layer of ether containing 
pure uranium, aud it is this top layer which is used 
for the preparation of the emulsion. 

I thinkit is desirable that the nitrate of uraninm 
should be acid; and should it not, after solution in 
ether, give an acid reaction to test paper, it will be 
advisable to add to it a minim or two per ounce of 
acid. Both nitric and acetic have answered in my 
hands, and, on the whole, I sbould be inelined te 
recommend the former. It must be remembered 
that great caation is to be exercised in the usc of 
a mineral acid in collodion, as if, too much be usod 
the fm becomes rotten and breaks up in washing. 
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This brings me to a point which I am anxious to 
impress strongly upon you—viz., that to succeed 
with an emulsion process the first and most essen- 
tial requisite is to have a collodion suited to the 
Work. Some kinds of cotton give a collodion from 
which a good result cannot be obtained, and I feel 
sure that many experimentalists fail in getting an 
emulsion to work satisfactorily from the use of a 
collodion unsuited to this iar work. 


I hope this process niy have a fair trial at your 
hands, and I must ask you not to forget that it is 
one of entire novelty, and that the conditions of its 
working are somewhat different to those of any 
process with which I am acquainted. I say thia 
because there is an unfortunate tendency among 
photographers, when they try and do not succeed to 
their satisfaction with a new process, to throw the 
blame of their failure upon it; whereas, in truth, 
the blame should be laid upon their own imperfect 
acquaintance with the cenditions of the process, or, 
what is still more likely, that they are using che- 
tmicals which are unsuited to the peculiarities of 
the process. 


= With regard to the development, I think I need 
not take np mich time on that subject. I will say, 
however, that I prefer to use a strong alkaline de- 
veloper. And here, again, nitrate of uranium has 
its use, as it certainly onables one to use (combined 
with its other good qualities) a developer sufficiently 
strong to render the development of a dry plate no 
longer a tedious operation. One point I must here 
ask leave to impress upon you strongly—namely, 
the great latitude allowable in the development of 
a plate with this emulsion, whether used wet or 
dry. In either of these cases the amount of bro- 
mide in the developer has a marked effect on the 
result. If, then, very sensitive negatives are re- 
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SOME RECENT IMPROVEMENTS IN ENGLISH 
AND AMERICAN BOILERS.” 


By W. Forsyru BLACE. 


A most important enemy te combat is 

incrustation. In all cases it is a bad oonduc- 
tor of heat, and prevents the contact of the water 
with the plates of the boiler, so that they become 
overheated, and are, consequently, rapidly destroyed. 
Circulation of water in a boiler depends on the 
difference in weight of two columns, the lighter of 
which is displaced by the heavier. To produce this 
we must have one column or body of water exposed 
to the heat, by which means it becomes lighter, and 
the other protected from the heat, that its descent 
may not be prevented; as thus it remains heavier 
than the former by its lower temperature. 

The following may be considered the essential 
principles to be observed in the construction of a 
good boiler, both for the economical raising of 
steam-power, and for the prevention of destractive 
explosions. 

1. A steam-boiler should be constructed of the 
greatest practicable number of parts, or, as Mr. 
Miller calls them, units,“ so that the giving way 
of one of these through excessive pressure will 
relieve the whole boiler. 

2. Each part or unit shonld constitute, so to 
speak, a complete boiler, having its water space ex- 
posed to the fire, its steam space above the fire, anda 
ee for sediment below the influence of the 


e. 
8. All heating surfaces should be as nearly verti- 
cal as the principle on which the boiler is con- 
structed will permit to the plane of the fire. 
4. Free end perfect circulation of the water 
phould be secured by exposing thin films of water 
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the part of somebody—the engineer, the manufac- 
turer, or the purchaser of a boiler either known to 
be insufficiently and poorly constructed, or of which 
nothing whatever is known. It is impossible to 
guard against such things, but it is surely not im- 
possible to construct a boiler of such form and ma- 
terial that its explosion shall occasion the least 
possible disaster to life or property, and that such 
explosion shall be localised, that this most essential 
end shall be obtained ; and, in addition, that by such 
localisation, repairs shall be effected at the least 
outlay of labour and money. 


The American east-iron safety boiler, designed by 
Mr. J. A. Miller, of New York, has been proved suc- 
cessful from an e ence of three years in this 
‘country, not to of what has been done in the 
United States, where it has been very largely em- 
ployed. This boiler, as shown in the engraving 
(Fig. 2), is formed of cast-iron sections or units of 
two kinds. A series of one of said sections or units 
is employed over the firegrate, and a series of 
the other for the portion beyond the firegrate. 
Each section or unit is cast in one piece, and tested 


top with a fl joint, to which is fixed a cover 
from which small pipes take the steam on to the 
steam connecting pipe. The several sections sre 
bolted together at the bottom by flange jointe, 
the front arched anits at one leg, and the 
rear units a single connection in the centre; 
these connections form continuous longitudi 
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abe or very rapid development, use bromide in 
e developer in minimum quantity. If, on the 
contrary, you like to be slow and sure, use plenty 
of bromide, and take your time about the develop- 
ment. Again: always intensify, if intensification 
be required, before fixing, so as to utilise the ura- 
nium in the film. One last point:—The light in 
your dark room must be as orange as possible, and 
a light which is quite sufficiently o e for the 
wet process will not be orange enough for working 
the emulsion process. 


I may mention that, having been consulted by 
many friends as to the peculiarity of various dry 
plates that they were experimenting on, I found out 
in many cases that the failure was due to the 
weakness or badness of either the pyro. or the car- 
bonate of ammonia. The pyro. that is used should 
certainly be of the best kind, and the carbonate of 
ammonia, as you are doubtless aware, varies much 
in its qualities, and in an old sample it frequently 
happens that but little ammonia is present. 


I will not occupy your time with a discussion on 
preservatives, particularly as every one has, in all 
probability, a pet one of his own. I am somewhat 
pleased with my own latest one, however, as it pos- 
sesses two peculiar advantages—one, in that it 
keeps any time after it is made; and another, that 
it obviates any tendency to blistering of the finished 
plate. I have brought down this negative to show 
you what, in my opinion, is the quality of negative 
we should seek for in a dry plate. It was taken 
with fifty seconds“ exposure in my studio, with 
Dallmeyer's rapid rectilinear lens for 18 x 16 plates. 
of 28in. focus, and yet you will notice that under 
those adverse circumstances it has borne a some- 
what pushing development without losing the deli- 
ony of its lights, or bringing any fog into the sha- 

owe. 


to the heat, which water shall ascend, and large 
spaces for the water not exposed to the immediate 
action of the beat, which water from its lower 
temperature shall descend. 

The most striking feature in the boiler I shall 
now proceed to describe is that cast iron is the 
material employed in its construction. This de- 
scription of metal is an excellent conductor of 
heat, and when the material itself, or the form of 
the boiler, may be imperfect, a timely warning will 
be given by cracking, even under low pressure, when 
fire is applied, and when it breaks or gives way the 
fracture that ensues is sharp and square. 

The strength of a boiler does not ultimately 
depend on the tensile strength of the material of 
which it is constructed, it depends primarily on the 
adaptation of its form to resist internal pressure, 
not on the strength of its weakest part to resist 
rupture. Tho extreme strength of Low Moor 
plates is 65.000lb. to each square inch of cross sec- 
tion, and that of cast iron of good quality is 
40,000lb. Sir William Fairbairn has given it as the 
result of careful experiment that 25 per cent. must 
be deducted for even perfectly riveted joints, which 
approximates it more nearly to the cast ir 
strength. There is another element of ea 
in wrought-iron boilers of the ordinary form which 
should not be lost sight of, and that is the great strain 
and even distortion to which several of the plates 
have to be subjected to bring them into the desired 
form. The plates so treated are stretched, pulled, 
and hammered sometimes more than the iron can 
bear, and their strength is, consequently, much 
diminished before they are fixed in the boiler. 

There are fow, if any, explosions which are not 
traceable to ignorance, carelessness, or cupidity on 
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tubes at the bottom of the boiler, which are close 
by flanged cap at each end, as shown in the dre 
ing. The tubes of the front of fire-box units are 7ing 
diameter inside at bottom, and Gin. at top, and 2ft. lin, 
wide in the arched opening ; the vertical tubes of th 
rear units are taper in form, din. diameter inside af 
bottom and Gin. at top, and they are 2ft. Gin. 
in the vertical portion, with an average of 2in. cles 
space between the tubes. The connecting flange 
of the rear units are placed out of centre with re 
gard to the tubes, so that simply reversing 
units when fixing them together brings the sps 
between the tubes of one unit opposite the tahg 
oi the next unit for the purpose of more effectaakt 
intercepting the flame and heated gases. 
castings are jin. thick, the rear units weigh ab 
10cwt. each, and the front arched units about 50 
each. Special provision is made for maintain 
the circulation in each part of the boiler. In 
front arched units a feather is cast in each leg 
each unit, and extends from nearly top to botto 
and by this means the ascending current of hea 
water on the inner or fire sido is separated from 
cooler water on the outer side of this diaph 


In the rear units an internal circulating tube 
suspended in each of their component vertical tub 
causing the heated water to ascend through 
outer annular space, and the cooler water to 
scend within the circulating tube, which is of e 
iron, and is held in its central position by ei 
snugs cast on it, 

The steam is carried from the top of each cf | 
units by a Lin. wrought-iron pipe branch ber! 
right angles. These branch pipes are canneete 
a main horizontal steam pipe of cast iron § 

| diameter, which extends the whole length 
| boiler, and is carried outside the brick se tu 
The branch pipes are connected with ät 
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connecting pipe and with the several units by 
flanges. The expansion of the cast-iron units when 
these are heated does not affect the joints, because 
in the case of the rear units the separate castings 
are connected together at the bottom only by a 
single joint, and are thus free to expand without 
any injury. In the front arched units the effect of 
expansion is to widen the arch to the extent of 
about three-eighths of an inch; the arched units 
are connected to the first of the rear sections for 
the purpose of affording a continuous water-way 
through the whole length of the boiler, but as this 
connection is at one end only they are left otherwise 
free to expand. The wrought-iron pipe branches 
connecting the units at top to the main horizontal 
steam pipe readily spring to a sufficient extent to 
allow for the excess of expansion of the units 
without throwing any objectionable strain on the 
joints. 

i The joints of the flanges are all carefully and 
truly faced, and put together with wire gauze and 
red lead; so that they can be readily separated and 
re-made if required; they are all finished to a 
standard template, so that any portion of the 
boiler can be readily removed and replaced, without 
disturbing the other units; for the front units are 
all duplicates, as are alsotherear units. The front 
units are all to the same length of llin. at the 
bottom joint, and the rear units to 12in. All joints 
are so placed that they are thoroughly protected 
from the fire, and are found to continue steam-tight. 
The bottom connecting joints are all below the 
level of the fire, those of front units being below the 
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posed to the heat of the fire or flne; and the 
crowns of the arched units which are directly 
acted on by the fire are found to be completely free 
from scale. In one instance one of these boilers 
had not been blown down fora period of seven 
months, and during that time had been kept at 
work almost constantly night and day; and the 
first of the rear units became entirely choked with 
scale in all the vertical tubes save one, and a crack 
took place in that tube at about the middle of its 
height. The fracture, being in cast iron, hada clean 
sharp edge. The water escaped through the crack, 
and the steam pressure was eased by this means 
without any other injury being inflicted, and with- 
out any of the brickwork being displaced. 


The cast iron bears the heat without injury, be- 
cause the steam is carried off as quickly as it is 
generated, and an efficient circulation is constantly 
maintained, so that the metal of the tubes is con- 
stantly protected by having solid water always in 
contact with it. This boiler has also been applied 
to balling and re-heating furnaces at iron works, 
and it appears to stand their great heat without 
injury. 

(To be concluded next week.) 


POSITIVE PHILOSOPHY AND MEDICINE. 
M LITTRE has lately published, under the 
e title of “ Médecine et Médecins,” a series 
of fragments which had already appeared in various 
periodicals. He relates in his preface, says a writer 
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firegrate, and those of the rear units are covered 
by the deposit of dust in the bottom of the fiue. 
The joints at the top are protected by a layer of 
brickwork which rests on the castings (Fig. 2), 
and the rear units are cast with a small projection 
which fills up the small spaces between the round 
arts at water-line, and thus a close tep to the flue 
is formed. The whole boiler is inclosed by side 
walls of brickwork, which are carried up above, and 
the top is covered in with loose cast-iron plates that 
can be readily removed for inspection. A large 
sight hole with cast-iron cover plate is made in one 
side wall opposite every alternate unit, which allows 
ofall the surfaces of the cast-iron tubes being cleaned 
from soot and dust by means of a jet of steam intro- 
duced by a flexible pipe through each of the holes 
in succession ; this operation is repeated daily. 
Blow-off cocks are fixed on the front ends of the 
two bottom side tubes, by which means all sediment 
forming in the boiler is regularly blown out at fre- 
quent intervals; the boiler is usually completely 
blown down once a week, and a small portion of the 
water is also blown off three times each week. Any 
deposit accumulating in the bottom portions of the 
boiler can be raked out when necessary by taking 
off the flanged bottom covers at the ends of the 
boiler. The feed water is introduced at the bottom 
of the boiler below the fire-level. The feed pipe is 
connected to one of the bottom main pipes of the 
first arched unit and to that of the first rear unit. 
The experience of three years“ continuous working 
of this boiler has proved that when it is periodically 
blown out under pressure, sediment does not in- 
jkriously collect in any of the parts that are ex- 


in the Pall Mall Gazette, that, although he has no 
medical title and is not a doctor, he has none the 
less been half a physician all his life. He hadcom- 
pleted his medical studies in 1827, and was about 
to go in for examinations, when the death of his 
father stopped his medical career by obliging him 
immediately to seek remunerative occupations. He 
soon devoted himself almost entirely to the dic- 
tionary of the French language undertaken by M. 
Hachette, but the curiosity of his philosophical 
mind, his early studies, the personal ties which 
bound him to famous physicians, always brought 
him willingly back to medical questions, especially 
to these in their relation to general science and 
Positive philosophy. 

“ Medicine,” says M. Littré, „was at the time I 
began to study undergoing a considerable amend- 
ment in doctrine; until then pathology had been 


considered as a phenomenon which had its cause of | 


being within itself; it was held that disease, fever, 
inflammation, cancer, was something possessed of 
independent existence, and having laws of its own. 
Thus, no connection was supposed to exist between 
the pathological condition and the physiological ; 
the first was merely superinduced on the second, 
and the second did not lead to the first. This view 
was inevitable so long as physiology had not become 
positive ; but it became so at the beginning of this 
century, and after the interval of time necessary for 
spreading the influence of the great methods it re- 
newed the whole doctrine of medicine. It became 
established that no new and peculiar law is mani- 
fested in discase; that pathology is nothing but 
disordered physiology.” 


ee 


„This saying,” observes a critic in the Temps, 
is decidedly happy, and well describes the present 
state of science. It is certain that there is not, from 
a philosophical point of view, any sharply defined 
boundary between health and disease. 


Nascentes morimer, finisque ab origino pendet. 


The idea of development has not only been followed 
in the chain of organised beings, in the successive 
panan of the individual, it has been sought in the 
istory of each anatomical element. Disease: 
is but a disturbance in the development, 
of certain anatomical elements determined i 
various causes. The experimental method has, 
of late years, been led into new ways unknown 
to Auguste Comte; the works of Claude Bernard. 
and his school lead us much further into a know- 
ledge of the organised being thau the works of the 
medical men who have been M. Littre’s contem- - 
poraries. And yet is not M. Littré surprised that 
M. Claude Bernard’s conceptions have gradually 
assumed a character which differs more and more 
from those of the Positivist school. There are 
phenomena which seem withdrawn from uny ex- 
planation derived from the purely descriptive and 
experimental method. Great surprise, for instance, 
was felt at first on seeing that if a fragment of 

eriosteum be grafted on any fleshy part of the 
bod y, the fragment receives nourishment, assimilates 
the sanguineous elements it requires, develops 
itself, and becomes a rudiment of bone. Up to 
this point the phenomenon seems wholly favourable 
to the materialist school; anatomical elements ap- 
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pear to have a life of their own—a life independent 
of a more general existence, of a geometrical design, 
or of a functional arrangement. But what happens ? 
Nature, deceived for an instant, so to speak, soon 
resumes her rights; that beginning of bone which 
has no part to play. which would be monstrous if it 
lasted, does not last; life undoes what it had itself 
begun; little by little the anatomical elements put 
out of place become atrophied, are reabsorbed, are 
drawn into the circulation, and rejected. How is 
such a phenomenon to be explained? May not the 
so-called spiritualist school find its account herein? 
Has it not a right to proclaim that life, that its 
forms, are subject to laws the expression of which 
cannot be found in simple contact and in the pro- 
perties of anatomical elements alone? Is there not 
here an appearance of a design, of a pre-established 
anatomical harmony? I merely state the problem. 
I well know that the Positive philosophy disclaims 
being either spiritualist or materialist, it has given 
up searching into causes, and studies only pheno- 
mena. But the medical school which has sought its 
patronage is generally much more inclined to ma- 
terialism than to spiritualism ; and the most serious 
reproach one can make to it is a dogmatic tone and 
habits of assertion which seem to exclude all doubts, 
all hesitations. There is nothing, and perhaps there 
can be nothing, finished and perfect in the sciences 
which relate to life. In M. Littré’s fine essay on 
Magendie will be found the most complete exposition 
of the principles of Positive philosophy in the 
matter of biology stripped ef the exaggerations of 
some of its disciples. Magendie loudly confessed 
his ignorance’ when it came to explaining those 
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vitel phenomenn which he observed with such raro 
penetration: If I know by what mechanism a 
membrane imbibes a liquid, I seek in vain tbat 
which wakes the muscular fibre contract or renders 
the nerve sensitive. M. Littré adds that Magendie 
was quite right to confess his ignorance of this, but 
this ignorance is neither accidental nor provisional. 
It is necessary and permanent. The physiologist is 
not, in recard to the property which renders the 
muscle contractile and the nerve sensitive, in any 
other position than the physicist in regard to the 
property which renders natter electrical, -heavy, 
hot, or luminous. According to M. Littré, no more 
exolanation can be given of physical or chemical 
auklities than of vital qualitics. Science has com- 
pivted its work when it reaches irreducible things 
eight, electricity, life. Life is not in itself more 
capable of ex vlanation than electricity or heat. One 
ry also invert the proposition, and say that it is not 
m itself less explicable, and when one is imbued with 
this thoncht one is drawn into seeing nothing more 
complex and more marvellous in the phenomena of 
life and thoucht, than in the most ordinary pheno- 
mena of inorganic nature. A man who thinks, a 
stone which falls, are two irreducible phenomena; 
they exist, and thatis all that can ever be known 
abont them. Does not Positive philosophy, which 


has waged sneh a war against occult qualities, bring 
them to life again under another name, and without 


Firths, Donisthorpe, and Ridley, took out a patent 
fora machine which was set to work in these pits, 
and, we believe, has remained in use, with the ex- 
ception of short intervals, when repairs, Ce, were 
necessary. The machine has from time to time 
been improved, and has stood the test remarkably 
well. Amongst the more recent inventors mny be 
mentioned Messrs. Copley oud Gillot, of South 
Yorkshire; Mr. Bartholomew, of Doncaster; Mr. 
Rothery, of the Waterloo Main Colliery, near 
Leeds; Mr. S. P. Bidder, of IIarecastle Colliery, 
Stoko; Mr. Hurd, Wakefield. Ke. Mr. Chubb's 
coal-brenking machine, which has receptlyu been 
introduced into several of the Yorkshire collieries, 
is also working very successfully. 
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THE BISULPHIDE OF CARBON ENGINE. 


HE following remarks on Ellis's bisulphide of 
carbon engine (illustrated on p. 526) were made 

by Dr. Vander Weyde at o meeting of the New York 
Polytechnic Club :—Mr. Ellis, of Boston, has lately 
constracted a bisulphide of carbon engine, nsing the 
waste steam from the engine to heat the bisulphide 
of carbon, and work another piston attached to the 
same engine. There have been twoobjections made 
to this, which I wish to answer. One objection is 
that wo might just as well have two steam cylinders, 
making a compound engine, the steam from a high- 
pressure engine working a low-pressure engine. The 
other objection is, that if we are to use the bisul- 
phide of carbon, we do not need the steam, and I 
will reply to this objection first. Volatile substances 
require very little heat toconvert them into vapour. 
Water requires a temperature of 212 deg. to vaporise 
at atmospheric pressure, and 966 units of hcat be- 
come latent. Dut ether will vaporise at 96 deg., and 
only 165 units of heat are required. That is an 
immense saving of fuel. On that idea, some 15 
years ngo, an ether engine was built at the Novelty 
Works, New York. But practical difficulties came 
up. First, it was difficult to get the joints tight; 
and when it leaked it took fire, and alarmed every 
one. Another difficulty was, that the latent heat 
was so much by weight, and the vapour of ether is 
nearly seven times as heavy as steam. It is a curious 
property of vapoura, that whatever the temperature 
of vaporisation, and whatever amount of heat be- 
comes latent, in units, the amount of latent heat in 
a cubic foot of vapour, is always the same; and as en- 
fines are driven. not by the weight of the vapour but 
by its volume, that takes away all the supposed ad- 
eee of volatile fuids with regard to their latent 

eat. 

The first objection was, that we might as well 
use the steam from a high-pressure engine to drive 
a low-pressure engine. The simplo answer to that 
is, that all the pressure you get from the waste 
steam becomes back pressure on the first engine, 
and you have all the machinery and friction for 
notbing. But if you pass your waste steam freely 
through tubes which heat bisnlphide of carbon, 
there is no back pressure, and the pressure you 
obtain from the vaporisation of the bisulphide of 
carbon is a clear gain. Fairbank and Dunkin, in 
England, founded a method of judging of the per- 
formance of stcam-engines, by measuring the water 
of condensation, as it was done in the recent trial 
at the American Institute Fair. In the best steam 
engine, the water of condensation is warmed some- 
what. and that amount of heat is lost. Now let us 
see what is the pressure with different vapours :— 


intending it?“ 


COAL-CUTTING MACHINERY. 


E importauce of adapting machinery to the 
winning of coal, which, for the mest part, has 
hitherto been aceowplished by manual labour, has 
again, says the Enginerr, been forced upon inven- 
tors and patentees by Mr. W. Firth, of Leeds, who 
has generously offered £500 to be given for the 
machine that will bore or hole in the most perfect 
manner. 6 as to reduce tho W of manual 
pick labour to the minimum. This seems to be 
about the third attempt which bas been made by 
prizes to induce patentees to develop aud perfect 
this class of machinery. In 1864 the South York- 
shire Coalowners Association announced their in- 
tention ef subacribing £500 towards the cost of 
putting down three machines at as many district 
pits. The choice fell upon that of Mr. G. C. Jones, 
of the Plaina Ironworks, Monmouthahire, which 
consisted of a cylinder bedplate and bearing all in | 
one easting supported on four wheels, the pick was 
so arranged that it eould be fixed in any position, 
by whick means vertical. horizontal, or angular 
grooves conld be cut. Aftern time the machines 
were, however, withdrewn. From this time to 1867 
no pecuniary inducements were held out, but 
patentees still contended against the innumerable 
difficulties which surrounded their track; some of 
them, as Mr. Firth, of Leeds, expending thousands 
of pounds in order to perfect as much as possible 
theirown machines. Towards the close of 1867 the 
members of the Serth Lancashire and Cheshire | 
Civil Association ammonnced their intention of 
giving £800 divided in three prizes for the 1 
machine which. in ttre opinion of the committee 
appointed for that purpose, shall be most suitable | 
to the requirements of the trade.” To all ap- 
pearance the progress and development which coal- 
getting machinery was likely to derive from this 
liberality promised to be great. This, however. 
was not the case, as when the conditions were an- 
nounced it was fonnd that patentecs would not 


eontend in consequence of the following clause:—| Ether. 1 Water. Pressure. 
“Inventors taking a prize must be bound by the : „„ 8 

following conditions, viz., that no annual payment 95 deg. 119 deg. 212 deg. 1 atmosphere. 
or tonnage royalty as patent richt shall be charged 152 » 120 „ 250 w 1 

o any present or future member of the above as- lea 170 y 276 n 3 * 
Bociation, but that such member shall pay a patent 133 y 148 L 291 — 4 n 


right on the purchase of each machine, to include 
the working thereof, which patent right shall in no 
case exceed J0 per cent. of the cost of the machine.” 
This and other conditions cansed only three com- 
petitors to send machines to be tested, and the 
committee withdrew the money prizes and substi- 
tated turee medals. Aftera period of nearly five 
years another incentive is offered by Mr. W. Firth, 
who bas de posited £500 in the names of three trus- 
tees with Messrs. William Williams, Brown, and 
Co., bankers, Leeds, pending a trial. That gentle- 
man has expressly stated that the cherge made by 
the owner for royalty or license shall not be a 
matter for the judges to consider, their decision 
being founded solely upon the relative merits of the 
machines produced for cornpetition. so that the rock 
upon which the Lauenshire and Cheshire competi- 
ticn foundered is clearly pointed out, or rather re- 
moved. Having pointed out the inducements, we 
micht give a long list of machines which have from 
time to time been patented or otherwise prodneed. 
Many of the oldest pitmen in Northumberland are 
well arqnainted with what wos termed “ Willie 
Brown's Tron Man,” a machine now being used in 
the district collieries, as well as in the Scotch coal- 
field. In 1559 Messrs. Johnson and Dixon, of 
Newcastlo-upon-Tyne, invented a machino which 
was succeasiully tested at the Broomhill Collier. 
Northumberland, although the pit was worked on 
the pillar and stall systein. In 1562 Messrs. 


Now, if we tale the steam at 212 der., you see 
that it will produce a pressure of much jaore than 
4 atmospheres in the bisnlphide of carson. It is 
asserted that, by this engine, a nearer approach has 
been mnde to theoretic perfection, in the power 
produced, than ever before. 

Another point. In heating water from 212 deg. 
to about 218 deg., you double the pressure; so that 
at least 2 deg. are necessary for every pound of 
additional pressure. But if you heat it to 500 deg., 
where the pressure is 50 atmospheres, then 15 deg. 
will produce 15 atmospheres more pressure, or a 
whole atmosphere for every degree. Here we have 
to keep the water at 500 deg. and upwards: but there 
are other liqnids that do not require that tempera- 
ture. Take the liquefied carbonic acid gas, which 
boils at 148 below zero. Heat it to 100 deg. below 
zero, and you have 2 atmospheres pressure; an 
additional atmosphere for about 4 deg. But heat 
it to 32 deg. and you have 32 atmospheres; and at 
50 deg. yon have 50 atmospheres, muking a whole 
atmosphere for every degree. It is only necessary, 
then. to maintain the ordinary atmospheric tem- 
peratures, and in the summer all you have to do is 
to hert with the atmospheric temperature, and to 
cool with ice. Yonr engine will require no coal. 
But yon will have this drawback, that melting ico 
only consnmes 110 units of heat, whereas the eom- 
bustion of coal gives ont 1! 000 units of heat. For 
every pound of coal, therefore, you will want 100lb, 
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of ice; nud ice is not so easy to keep, especially in 
the summer, as coal. Another difficulty is that the 
boiler must be strong enough to stand 50 to 65 
atmospheres of pressure. Of course, this whole 
plan i3 intensely absurd; but as Cicero said that no 
theory wos so absurd that no man would adopt it, 
so in mechanics, no plan is so absurd that no one 
will try to carry it out; and there is a young 
gentleinan now endeavouring to carry out this plan. 
He will have a back pressure of 50 atmospheres on 
his piston—a very respectablo back pressure. 


SILICIAN STEEL. 


A SERIES of very interesting stecl-making er- 
LA periments have lately been made in Cleve. 
land, Ohio, which are said to have been completely 
successful. ‘Lhe materials nsed were Silician ” ore, 
mined in York Coanty, Pa., and common Lake 
Superior pig, puddled together and making steel. 
Some time since, to solve its doubts, the Cleveland 
Iron Company ordered several tons of tbis ore for 
anexperiment. The shippers gave directions as to 
how it should be used, and 12 per cent. of the pul- 
verised ore was added to a furnace of common pig 
iron. The mass was worked in the same manner as 
if bar iron was to be produced, and in one hour 
after passing through the same operation as the 
bar does the company had several tons of very fair 
steel. Tools were made from it. A bar was sent 
to a manufacturer of springs, and he pronounced 
it the most tenacious and malleable he had ever 
tried, nud the company immediately secured a con- 
tract with an Ohio railroad company for five hun- 
dred tons of steel rais. Last week, having pro- 
cured a quantity of the ore, the Otis Works, of 
Cleveland, also made an experiment. The per eent. 
of the Silician" ore was increased to twenty, the 
mass was put throngh the same process as non 
bar iron, and the result wes steel, whieh bas been 
pronounced equal to any which the 
England cam prodese. A manufacturer of 
15 aes 3 gure — of the steel a 
rial, an eays ` “ Although 
ingot to the small sises we use fer 


with powder and discharged. It has been tried as 


springs for watches and clocks, and found to meet 
every demand required. 


THE STAR DEPTHS. 


R. RICHARD A. PROCTOR, Hon. Sec. 
R.A.S., gave his second lecture on this 
subject last Saturday at three o'clock. The first 
portion of the lecture was devoted to the conside- 
ration of the spectroscopic analysis of the staré, 
and its interpretation; the latter to the double 
stars, and star systems generally. About twenty 
illustrations were exhibited by means of the elec- 
tric lamp (worked admirably by Mr. Ladd). Some 
of the coloured illustrations were of great beauty. 
Five photographs of the eclipse of December 12 
last, taken by Mr. Davis at Baicull, were exhibited, 
as illustrations of the appendages which we must 


conceive to surround all the stars regarded as 80 
many suns. 


THE DOMESTIC USES OF AMMONIA. 


HE utility of ammonia in various domestic 
transactions is not unknown to many of our 
readers, nevertheless, it is not so widely recognised 
as it might be, save when presented under some 
fancy name at an exorbitant price. We extract the 
following remarks upon the subject from the County 
Gentleman (U.S.), with the qualification, however, 
that the amwonia nsed for horticultural purposes 18 
invariably the sulphate, which should be dissolved 
in the proportion of toz. to 2 gallons of water :— 
Ammonia is nearly as useful in housekeeping as 
soap, and its cheapness brings it within the reach of 
all. For many household purposes it is invaluable; 
yet its manifold uses are not so generally known as 
they should be. It is a most refreshing ngent at the 
toilet table; a few drops in a basin of water will make 
a better bath than pure water, and if the skin is oily, 
it will remove all glossiness and disagreeable odours. 
Added to a foot-bath, it entirely absorbs all noxious 
smell so often arising from the feet in warm weather, 
anil nothing is better for cleansing the hair from 
dandruff and dust. For the berdache it is also a 
desirable stimulant, ‘and frequent inhaling of its 
pungent odours will often entirely remove catarrbal 
cold. For Gleansing paint, it is very usefub 
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[Doubtful. Will it not gradually remove the 
paint?] Put a teaspoonfal of ammonia to a quart 
of warm soap-suds, dip in a flannel cloth, and wipe 
off the dust and fly specks, grime and smoke, and 
see for yourselves how much labour it will save 
you. No scrabbing will be needful It will cleanse 
and brighten wonderfully ; to a pint of hot suds 
mix a teaspoonfal of the spirits, dip in your silver 
spoons, forks, &c., rub with a brush, and then 
polish on chamois skin. For washing mirrors and 
windows, it is also very desirable; put a few drops 
of ammonia a piece of newspaper, and you 
will readily take off every spot or finger-mark on 
the glass. It will take out grease spots from any 
fabric; pat on the ammonia nearly clear, lay 
blotting paper over the place, and press a hot flat 
iron on it for a few moments. few drops in 
water will clean laces and whiten them finely ; also 
mualins. 

For cleaning hair and nail brushes it is equally 
good. Put a teaspoonful of ammonia into one pint 
of warm or cold water and shake the brushes 
through the water; when the bristles look white, 
rinse them in cold water, and put into the sunshine 
or ina warm place to dry. The dirtiest brushes 
will come out from this bsth while and clean. 
There is no better remedy for heartbarn and dys- 

a, and the aromatic spirit of ammonia is espe- 
cially prepared for these troubles. Ten drops of 
it ina wineglass of water are often a great relief. 


The mea of ammonia can be taken in the same 
way; but it is not as palatable a dose. Farmers 


and chemists are well aware of the bencficial effects 
of ammonia on all kinds of vegetation; and if you 
desire your roses, geraniums, fuchsias, Co., to be- 
come more flourishing, you can try it npon them, by 
adding five or six drops of it to every pint of warm 
water that you give them; but don't repeat the dose 
oftener than once in every five or six days, lest 
you stimulate them too highly. Rain-water is 
impregnated with ammonia, and thus it refreshes 
510 vivifies vegetable life. So be sure and keep a 
large bottle of ammonia in the house, and have a glass 
stopper for it, as it is very evanescent and also in- 
jurious to corks, eating them away. 


THE PROGRESS OF GEOLOGY.—CONTAMI. 
NATION OF WATER SUPPLY." 


~ (Continued from p. 116.) 


T has been already mentioned that below a 
_ certain level permeable strata are necessarily 
always saturated and water lozged, and that any 
additional quantity added to this constant quantity 
cannot be held permanently. It follows that 
wherever, in all water beariug strata, affer allow- 
ing for any abstraction, usually but comparatively 
small, by wells, the surplus rainfall must, when the 
stratum is full, find its escape by natural means, 
ie. by means of springs. The power and size of 
these are necessarily depandent upon the dimen- 
sions of the strata by which they are supplied. In 
the gravel they are small, in the Lower Tertiary 
sands moderate ; while in the Chalk they are very 
large. The permanence of the spring depends on 
the lithological character, as well as on the dimen- 
sions of the strata. Thus, in sands, where the 
water can permeate the mass, the stores are large, 
and the delivery moderately quick; in Limestones, 
where the water is confined to cracks and fissures, 
the delivery is quick and vot lasting, though often 
large; in rubbly Oolites, which are also practically 
porons, the springs are well maintained; whilein 
Chalk, owing tothe characters before named, the 
water delivery is slow, and the springs are large 
and very permanent. 

At the same time the storage capacity increases 
with the resistance. Taking the extreme case of 
the Chalk, the transmission of the rain water is so 
slow, that, on the chalk hills, it takes four or six 
months to pass from tlie surface to the line of 
water level at the depth of 200ft. to 300ft., so that 
the heavy rainfall of winter is not felt in the deep 
springs until the summer, and Mr. Beardmore 
estimates that the minimum effect of a hot dry 
summer and autumn is not reached nutil at the end 
of about sixteen months, or that the storing power 
of the chalk is of sixteen months’ duration. To 
estimate this power we have to take the height and 
extent of the hills, and to note the lithological 
characters of the permenble strata. If these latter 
are underlaid by impermeable strata at above the 

el of the rivers in two adjacent valleys, then the 

ase of the underground water store will be ccin- 
cident with the level of the impermeable strata, and 
Its surface line will rise, as it recedes within the hill, 
u proportion to the resistance offered to the water's 
escape by the character of the permeable strata, andit 
will thus form acurve between those two points, the 
height of which will vary in proportion tothe rainfall. 
en, on the other hand, the permeable strata 
continue down to a greater or less depth beneath 

e surface of the adjacent rivers, then, as there is 
iin underground escape for the stored water, the 
ine of water-level on those permeable strata will 
nse ta, and be always maintained by, the level of 
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the rivers, and therefore all the additional supplies | falls below 100,000,000 gallons. Again, in the caze 


furnished by the rain must, after traversing the iu- 
terior of the hills, find an escape along the bottom 
of the valleys, and by the side or in the bed of those 
rivers. 

The same general rules govern the springs of all 
the more varied strata of the upper part of the 
Thames basin, where, in plaee of the Cretaceous 
and Tertiary series, we have a series of Jurassic 
and Liassic strata. Omitting the drift or gravel 
beds, the following are the average dimensions, 
character, and superficial areas of each of these for- 
mations in that area :— 


STRATA OF THE THAMES Basin ABOVE WALLINGFORD. 
Area. Average Thickness, 


— — ; 
mo i) 
2 2 — 
— — 2 ie 
g ez 2S 
2 b 25 
8 — o S. 2 
E . 
Chalk (above Kingston 1017) 60 „ 1000 .. — 
Upper Grecnsands ............ 62 sce. 100 ey — 
Gault., 66695 „%% % %% %% „„ 6666666 „ 129 ove — eee 130 
Lower Greengsauis ..,......... 23 wag: 200 u = 
Purbeck and Portland beds 46 .. 60 .. 0 
Kimmeridge clay. . . . 132 . — . 300 
Coral Rag and grit... . . 103 a 40 — 
Rel.! 8 307 e — . 400 
Great aud Inferior Oolites... 327. 450 — 
Fuller's Earth.. 16 — 40 
Lias „„ „„ „ 6 66 6 6 6 T 170 — . 500 


But although many of these water bearing strata 
are of large dimensions and well stored in the 
upper part of the Thames basin, none of those below 
the Gault, except the Lower Greensand, are available 
for a well supply at London. The Upper Greensand, 
go important in Wiltshire, is reduced to a few feet 
of comparatively impermeable argillaceous sands 
under London. The Oolitic series, so rich in springs in 
the district of the Cotswold Hills, have been ascer- 
tained to thin off as they range eastward; and Mr. 
Hull has shown that the inferior Oolite and under- 
lyiug sands in particular die out, in all probability, 
under the Oxford clay about the centre of Oxford- 
shire. Even apart, therefore, from the discovery 
made at Kentish Town, we should now have ex- 
elnded the Oolitic series as a possible source of sup- 
ply to decp wells in the London district ; althongh, 
as sources of springs’ supplies, they contribute so 
important asbare to the maintenance of the Thames. 
Fow of those strata are, however, so homogeneous 
as the Chalk and the London Clay. The permeahle 
formatious often contain subordinate impermeable 
clays—seams which form water levels of more or 
less importance, whilst the impermeaule clays some- 
times contain subordinate beds of sand or of rock 
which constitute small local water bearing beds. It 
is for the geologist to assign its relative value to 
cach of these subordinate features, and to distinguish 
the minor from the major sources. 

Taking the Thames basin above Kingston, there is, 
according to Mr. J. D. Harrison, an aren of 1,233 
sqnare miles of impermerble strata, and of 2,442 
miles of permeable strata, and the mean annual rain- 
fall in that district amounts to about 27in. From 
the impermeable strata the rain flows off iinmedi- 
ately as it falls, and is carried at once to sea; 
whereas a large portion of that which falls on the 
permenhle strata is. as we have shown, stored for 
a greater or lesser time, and discharged in perennial 
springs. [t is these which give permanence to our 
rivers. The evidence taken before the commission 
showed that the daily discharge of the Thames at 
Kingston, even in the driest season after weeks 
without rain, never falls below 350,000,000 gallons, | 
while the average for the year gives, according to 
Mr. Simpson and Mr. Harrison, 1,353,000,000 gallons, | 
or. according to Mr. Beardmore’slonger observations, | 
1,115,000,000 gallons daily, tue mean of 1,250, 000,000 
gallons being eqnal to a fall of about Rin., or rather 
less than one-third of the annual quantity, the other 
two-thirds being lost by evaporation and absorbed 
by the vegetation. This scems the proportion usual 
under the like general conditions in these latitudes. ; 


In districts where impermeable strata predominate, 
the total water delivery, therefore, will be greater ; 
but it follows close upon the rainfall; whereas, 
where the permeuble strata predominate, a large 
portion of tho rainfall is stored in the hills, and its 
delivery is thereby spread over a greater or lesser 
period of time, according to the dimensions of those 
hills. This is well exemplified in the case of the 
basins of the Thames and the Severn, which latter 
is formed in large part by the slate rocks of Wales. 
The former has an area above Kingston of 3,670 
square miles, with an annual rainfall of 27in. ; 
whereas that of the latter above Gloucester has an 
aroa of 3.890 miles, with an average rainfall of prob- 
ably not less than 40in., and the mean daily dis- 
charge for the year is for the Thames 1,250,000,000 
gallons, and for the Severn about 1,600,000,000 
gallons. Yet the summer discharge of the Thames 
averages 688. 700, 000 gallons daily, against 297,599,040 | 
gallens of the Sovern; and while the miuimum dis- 
charge of the Thames in the driest seasons never 
falls below 350,000,000 gallons, that of the Severn 
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times the size 


| of the Lea, where there is a still larger proportion 


of permeable strata, tho daily discharge at Bror- 
bourne for the year is, according to Mr. Beardmore, 
108.000, 000 gallons, while for the summer months it 
remains as high as 71,000,000, and in the dricst 
seasons does not fall below 42,000,000 gallons. 

Let us now look at one of the geological questions 
dependent upon the solvent action of the water ow 
the strata it traverses. The analyses, made for the 
commission by Drs. Frankland and Odlinz, of the 
waters of the Thames and its tribntaries in the 
Oolitic and Chalk area, show that every 100.000 parte 
or grains of rainwater has taken up a quantity vary- 
ing from 25-58 to 32°95 grains of solid residue, or an 
average of 29°26, which is equal to 20°45 parts or 
grains per gallon; another analysis of the Thames 
water at Ditton gives 20°78 grains per gallan of solid 
residue. It was also shown by Drs. Letheby avd 
Odling and Professor Abel that the unfiltered watere 
of the Thames Companies, which take their supplier 
above Kingsten, contained 20°82 of solid residue. 
If from the average of 20°68 we deduct 1°68 grain for 
organic and suspended matter, we have 19 prains of 
inorganic residue for every gallon of water flowing 
past Kingston. This is, of course, apart from the 
sediment carried down in floods. | 

Taking the mean daily discharge of the Thames at 
Kingston at 1,250 million gallons, and the salts ir 
solution at 19 grains per gallon, the mean quantity 
of dissolved mineral matter carried down by tke 
Thames every twenty-fonr hours is equal te 
$,364,2861b. or 1502 tons, or 548,230 tons annually. 
Of this daily quantity about two-thirds, or, 1.000 tons, 
consist of carbonate of lime, and 238 tons of sulphate 
of lime, while limited proportions of carbonate of 
magnesia, ehlorides of sodium and potassium, sul- 
phates of soda and potash, silica and traces of iror, 
alumina, and phosphates, constitute the rest. If we 
refer a small portion of the carbonates, and the 
sulphates and chlorides chiefly, to the impermeable 
argillaccous formatious washed by the rain water, 
we shall still have at least 10 grains per galion of 
carbonate of lime, due to the Cretaceons and Oolitie 
strata and Marlstone, the superficial area of which, 
in the Thames basin above Kingston, is estimated 
by Mr. Harrison at 2,072 square miles. Therefore 
the annual quantity of carbonate of lime earricd 
away from this area by the Thames is 290,905 tone, 
or 797 tons daily, which gives 140 tons removed 
yearly from each square mile; or, extending the cnl- 
culation to a century, we have 14,000 tons removed 
from each mile of surface. Taking a ton of 
chalg as equal to 15 cubic feet, this is equal toa 
removal of the 990th part of an inch from the surface 
in the course of a ceutury, so tnat in the course of 
13,200 years a quantity equal to a thickness of about 
one foot would be removed from our Chalk and 
Oolitic districts. 

I had some faint hope that this wear might 
furnish us with a rongh approximate measure of 
time iu referenco to some of the phenomena con- 
nected with the Quaternary period; but we are not 
in a position to apply it. Those curious fuurel 
shaped cavities, called Sand and gravel pipes. s0 eom- 
mon io many chalk districts, aro the result of slow 
solution of the chalk by water at particular spots, 
whereby the superincuinbent sand aud gravel have 
been let down into the cavity so prodaced. Some of 
them are but a few feet deep, while others attain 
dimensions of 80ft. in depth by 15ft. to 20ft, in 
diameter at top, tapering irregularly to a point xt 
bottom. Itis, however, evident from the variation 
in size that the wear has been unequal: and it is 
also clear that tho surface waters have been eor- 
ducted through these particular channels, where 
they existed, to the uulergronud water level, in pre- 
ference to passing through the body of the chalk, so 
that the ratio of wear at these points is in excces. 
Nor can I see at present how otherwise to apply 
this measure. If it were possible to find a spot 
where the exposed surface of the chalk has been 
worn uniformly, and, from the quantity of fiinta lett 
after the removal of the chalk and the known dis- 
tance apart there of the seams of flint, to determiue 
the number of feet or inches removed, we might 
have a base to proceed upon, provided all the 
quantities remained constant. Bat such is not the 
case. Also, although tbe annual rainfall in the 
Thames now averages 27in., and bas probably not 
varied much from this amount during the present 
period, it was evidently much greater during auc 
(Juaternary period; for I have elsewhere shown that, 
in the South of England and North of France ihe 
rivers of those arens with the same catchment- 
basins were of much greater size than at prems 
and Mr. W. Cannington had before pointed out t 8 
samce fact in the upper part of the basin with respec 
to some of the riversof Wiltshire. M. Belgrand ias 
mide an attempt to estimate this quantity win 7950 
ference to the Seine and its tribataries, an t 
arrives at the conclusion that, during the Que 15 
nary (or, as he considers it, the Glacial) period, the 
rainfall was so heavy that the discharge of the Fives 
was from 20 to 25 times greater than at presen 
do not altogether concur in this view, but I can con- 
ceive that our rivers formerly were of five 5 o 

they now are. This is an Importa 


element to be considered in all questions bearing on 


the denudation of land surfaces. ; 
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vital phenomena which he observed with such rare | Firths, Donisthorpe, and Ridley, took out a pat: 
penetration: ‘If I know by what mechanism al fora machine which was set to work in these 1 
membrane imbibes a liquid, I seek in vain that and, we believe, has remained in use, with the 
whieh makes the muscular fibre contract or renders | ception of short intervals, when repairs, c., 
the nerve sensitive.“ M. Littré adds that Magendie necessary. The machine has from time io 
was quite right to confess his ignorance of this, bat been improved, and has stood the test ren 
this ignorance is neither accidental nor provisional. | well. Amongst the more recent inventors : 
It is necessary and permanent. The physiologist is mentioned Messrs. Copley and Gillot, « 
not, in regard to the property which renders the Yorkshire; Mr. Bartholomew, of Donee | 
muscle contractile and the nerve sensitive, in any | Rothery, of the Waterloo Main Co!“ 
other position than the physicist in regard to the Leeds; Mr. S. P. Bidder, of Harecas 
property which renders matter electrical, heavy, | Stoko; Mr. Hurd, Wakefield, e. 
ot, or luminous. According to M. Littré, no more | coal-breaking machine, which has r. 
explanation can be given of physical or chemical | introduced into several of the Yorks’ 
qualities than of vital qualities. Science has com- | is also working very successfully. 
its work when it reaches irreducible things 
0 „ 115 9985 i: not in ioe moro 
eapable of explanation than electricity or heat. One np 
may also invert the proposition, and say that it is not THE DISULEHID E OF CART 
in itself less explicable, and when one is imbued with HE following remarks on E? 
this thought one is drawn into seeing nothing more carbon engine (illustrated o 
complex and more marvellous in the phenomena of by Dr. Vander Weyde at a meet 
life and thought, than in the most ordinary pheno- | Polytechnic Club:—Mr. Ellis, n: 
mena of inorganic nature. A man who thinks, a constructed a bisulphide of car: 
stone which falls, are two irreducible phenomena; | waste steam from the engine t. 
they exist, and that is all that can ever be known | of carbon, and work another: 
about them. Does not Positive e which | same engine. There havc |: 
has waged such a war against occult qualities, bring | to this, which I wish to ar 
them to life again under another name, and without | that we might just as well! 
i ing it ?” making a compound envi.: 
pressure engine workin: 
S3 ĩ 3 5 is, a i 
Ë pide or carbon, we doe 
COAL-CUTTING MACHINERY. will reply to this objec 
1 importance of adapting machinery to the require very little he. 
winning of coal, which, for the mes? part, has | Water requires a ten 
hitherto been accomplished by manual labour, has at atmospheric pr. 
again, says the Engineer, been forced upon inven- come latent. But 
tors and patentees by Mr. W. Firth, of Leeds, who only 165 units cf 
Ras generously offered £500 to be given for the immense saving 
machine that-wHl‘bore or hole in the most perfect | years ago, an «t' 
manner, 6 as to redwee the * of manual Works, New Y 
piek laboar to the minimum. us seems to be up. First, it 
about the third attempt which bas been made by | and when it 
prizes to induce tees to develop and perfect | one. Anot): 
this clase of In 1064 the Beuth Tork- was so mu: 
shire Ocalownere’ Association annoaneed their in- nearly sev. 
tention of subscribing £500 towards the cost of property 
putting down three machines at as many district | of vapor 
The choice fell upon that of Mr. G. O. Jones, | comes 1- 
5 W à TAE a cubic | 
- a cy ate and bearing in | gines n 
one easting supported on four wheels, the pick was | by its . 
so arranged that it eould be fixed in any position, | vant- 
by which means vertieel, horizontal, or angular | hen 
grooves could be . Altera time the machines T 
were, however, withdrawn. From this ume to 1867 u- 
ne pecuniary indweemeats were held out, but a 
patentees still contended against the innumerable ' i 
difficulties which surrounded their tek; some of 
them, as Mr. Firth, of Leeds, expending thousands 
of pounds in order to porfect as mech as possible 
their own machines. Towards the cose of 1867 th. 
members of the Seath Lancashire and Cheshir 
Civil Association eamoumeed their intention 
giving £800 divided in three prices for the b: 
machine which, im the ais of the commit 
appointed for that purpose, shall be most suit 
10 the requirements of the trade.” To all 
pearance the progress and development which 
getting macuinery was likely to derive from 
Bberality promised to be great. This, ho- 
was not the case, as when the conditions W. 
mounced it was found that patentees wo 
eontend in consequence of the following c 
“Inventors taking a prize must be boun 
following conditions, viz., that no annual : 
er tonnage royalty as patent right shall! 
do any present or future member of the 
sociation, but that such member shall p- 
right on the purchase of each machin“. 
the working thereof, which patent rig! : 
case exceed 50 per cent. of the cost of 
This and other conditions caused on 
petitors to send machines to be te. 
committee withdrew the money priz 
tuted three medals. After a period 
years another incentive is offered b 
who has deposited £500 in the nam 
tees with Messrs. William Willig 
Co., bankers, Leeds, pending a tri: 
man has expressly stated that th. 
the owner for royalty or lice: 
matter for the judges to consi 
being founded solely upon the r 
machines produced for competi 
upon which the Lancashire at 
tion foundered is clearly poin 
moved. Having pointed ont 
might give a long list of ma: 
time to time been patente? 
Many of the oldest pitmer 
well acquainted with w 
Brown’s Iron Man," à m- 
the district collieries, as 
field. In 1859 Messrs 
Newcastle- upon. Tyne, e Dooa 26h 
was successfully teste _ «ousnmes 140 units of heat, wh. 
Northumberland, alth oi, bustion of coal gives out 14.000 units 
the pillar and stall . . +4 ofessrs.| every pound of coal, therefore, you wil! 
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SOIENTIFIO SOOLETIES. 


— — 
ROYAL ASTRONOMICAL SOCIETY. 


HE ordinary monthly meeting of this Society 
was held on Friday, April 12, 1872; Professor 
Cayley, President, in the chair. 


Insufficiency of National Observatories. 


Colonel Strange read an im t paper entitled 
as above, and in introducing it he remarked that it 
might be considered as aggressive, when we had so 
efficient an observatory at the head of astronomical 
science in England, presided over so ably by the 
Astronomer Royal, but he hoped to show that the 
| paper was by no means aggressive. Of late years 
astronomy had made great advances, especially as 
regards the physics of the bodies composing the 
universe. The Royal Observatory was fonnded in 
the interest of navigation, and well and nobly had it 
done its work. The unbroken series of meridional 
observations, made under the direction of the dis- 
tinguished astronomers who had from time to time 
presided over its operations, had conferred an in- 
calculable benefit on astronomy; but the branch which 

might be appropriately styled “the physics of astro- 
nomy” was beyond its present range of observation. 
He (Colonel Strange) had only to refer to the paper 
read at a late meeting of the society on devoting an 
observatory to the especial work of observing the | 
eclipses and trausits of Jupiter’ s satellites (see | 
EnGuisH Mecwanic, No. Jan. 26, 1872, p. 479), 
to bear him out in advocating the importance of | 
the establishment of observatories for investigating | 
“the physics of astronomy.” During a compara- 
tively recent period much had been effected in 
extending our knowledge of the physics of the sun. 
In addition to the earnest seizing and utilising of 
the few precious moments of the intervals of totality 
on the occasions of total eclipses of the sun, a large 
amount of time and money bad been expended in 
obtaining a valuable series of photographic pictures 
of the sun which, he learned with regret, had been 
brought to a close. He need not mention the men 
who stood foremost in the ranks of earnest inquirers 
into solar physics; they were known to us all, but 
such was the nature of private effort, especially re- 
quiring pecuniary ontlay, that at any moment a 
series of observations might suddenly be brought 
to a close, and to remedy this defect he urged upon | 
the society the importance of placing such inquiries 
as he had alluded to on a stable footing. There 
were also men who had taught us how io map the | 
moon, but such was the extent of work required 
that private resoureeg were quite inadequate to 
complete it inany reasonable period. Colonel Strange 
in his further remarks adverted to the connection | 
of meteorology with astronomy. All the variations | 
of climate, alternations of temperature, &c., could, 
he said, be traced to the dominant inflnence of the 
sun, and he, therefore, deemed it expedient that an 
exhaustiv re systematic study of the sun should be Be 
set on foot, and that a national establishment t | 
should be founded for the daily registration of solar 
phenomena, 

The Astronomer Royal, in commenting on Col. 
Strange’s paper, remarked that he had had great 
experience in the history of observ: atories, and the 
general impression on his mind was that no obser- 
vatory will stand unless it be connected with some 

secular object—an object of worldly importance. 
| The Greenwich Observatory, he said, was founded 
for the benefit of navigation and the determination 
of the longitude, and for these objects steady observa- 
| tions of the moon were necessary, and it should be 
porne in mind that these observations were not under- 
| taken and continued to the present time for eluci- 
dating the lunar theory, but primarily and essen- 
tially for the determination of the longitude, and 
collaterally for this object a branch of the obser- 
vatory work, to which he had persona: lly given 
great care, was the rating of chronometers, and no 
less important was the dissemination of time 
signals, which were transmitted daily from the 
Observatory. The Astronomer Royal further re- 
marked that when the Royal Observatory was 
| founded, the theory of gravitation was established, 
and to employ this theory in the vital question of 
the longitude needed an extensive series of obser- 
vations of the moon. To show the importance of 
the connection of a subject of worldly interest with 
an observatory, the Astronomer Royal said that, 
speaking to a friend of the assistance rendered by 
the Government to the Harton Colliery experi- 
ment, the greater portion of the expense of whicb 
he had personally borne, his friend replied that as 
ataxpayer he should protest against the employment 
of public money for such purposes. 

Dr. De La Rue, in connection with the paper read 
by Colonel Strange, called the attention of the 
meeting to the importance of establishing a daily 
record of solar phenomena. He said that the 
Government have gone ton great expense, No less 
than £10,000 : annually, in obtain ing meteorological 
lata, with a vie w to prognostic ating the weather, 
Mid issuing weather signals. Seven observatories 
Sve been established, at which self- recording in- 

ments are continnally at work, and in addition 
merous other stations furnish information which 
eceived in London at 8 a.m. daily. This infor 


357. 


Digitized 


mation is published and distributed by 2 p. m. of 6 8 
day of its reception. The observations thus accu- 
mulated are arranged and discussed in various ways 
with a view of ascertain the laws of weather 
changes. This method Dr. De La Rue considered 
as very cumbrous; centuries, perhaps, might elapse 
before the laws were discovered, and he pointed out 
that a secular change of a uarter of a degree in 
solar radiation weuld e affect all our cli- 
matic relations. It was his impression that a series 
of solar pictures during a period of thirty or forty 
years, at an annual expense of from £300 to £400, 
would be very important for the Government to 
take up at this juncture. A picture of the sun ob- 
tained every day, furnishing data for the study of 
san spots, facule, and solar prominences, durin 
cycles of ten or eleven. ears, would throw mu 
light on meteorological phenomena, for while local 
influences had great effeet on the weather, solar in- 
fluence was by far the most efficient agent i in deter- 
mining its character. 

In referring to the work of an observatory es- 
tablished by the Government, the Astronomer 
Royal said that it was not that of g, as if 
were, in the dark after the canses of phenomena, 
but the making and collecting of observations for a 
definite object, immediately connected with some 
secular advantage to the State. 

The Rev. Professor Selwyn announced that the 
series of sun pictures which had been taken under 
his superintendence during the last nine years, 
| would be continued until February, 1874, e 
| the eleven years’ cycle. 


Discovery of Minor Planets; 

M. Borelli communicated a paper containing ob- 
servations of the newly-discovered minor planet 
Peitho (118), and of Egina (91); also of six new 
nebulw, and a new variable star. Telegrams had 
been received at the Royal Observatory from M. 
Delaunay within the last few days, announcing that 
two minor planets had been discovered at Paris 
(119) and (120). Referring to Peitho, discovered 
by Dr. Luther, Mr. Dunkin stated that this was the 
nineteenth minor planet which the doctor had dis- 
covered, being the greatest number yet discovered 
by one astronomer. 


Binary Stars. 

Papers were read from Mr. Hind on the orbits of 
š, Boötis, and 3 1938 («* Boötis). Observations of 
č Boötis during the next few years will possess 
great value, and also those of 2 1938 during the 
next four years. 


The Recent Solar Eclipse. 

A paper was read from Mr. Tebbut, of Paramatia, 
containing observations of the partial phase of the 
eclipse of December 12, 1871, in ioh the times of 
bisection of spots on the sun's disc are enumerated, 
and on which the Astronomer Royal remarked that 

such observations were of no use whatever. As 
regarded the eclipse itself the Astronomer Royal 
took this opportunity of stating that he had re- 
ceived telegrams from India in the morning of the 
day of the eclipse, and had forwarded them to the 
London newspapers in time for publication in the 
afternoon of the same day. 


Mathematical Papers. 
The following were read or announced :— 


On Proposition 38 of the Third Book of Newton’s 
„% Principia,” by Todhunter. 

The second part of a memoir “ On the Develop- 
ment of the Disturbing Function in the Lunar and 
Planetary Theories,” by Professor Cayley. 

“On the Method of Least Squares,” by J. Lee 
Glaisher. 

At the close of the meeting Mr. Browning ex- 
hibited Lord Lindsay's photographs of the late 
solar eclipse, combined stereoscopically, and Mr. 
Brothers exhibited a negative of the eclipse of 
1870. 

Amongst the presents we noticed a fine por- 
trait of the late Charles Babbage, one of the foun- 
ders of the society. 


Removing a Furnace-Shaft Bodily. — The 
great chimney of the Cabot mill, at Brunswick, Maine, 
ha been moved 20ft., to allow of the enlargement of 
the mill. The work was done by a process similar to 
that by which ships are launched, the chimney being 
slid along on greased planks. The chimney is 70ft 
high and nearly 8ft. square at the base, and it was 
moved, the flues connected, and the fires started, in 
eight hours and a half. 

Burnt-in Photographs.—The burnt-in poos 
graphs in enamel are well known to 1 ea 
readers, but it may not be generally 2 5 NN 
process is applicable to the ornamentat >. of g m 
The pattern is drawn by band on thin transfer pap a 
and the glass being prepared with a mixture o gum 
arabic and bichromate of potash, the transfer pepe 
placed over it and ee ght wie ja an 5 

on. is a 
rene 5 Alen and a pattern is obtained T 
can be burnt in. Prints and woodcuts are n 
method easil transferred to glass, but for por 
this process does not work fine enough. 
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There is yet another point which, although not in 
our direct field of researcb, yet depends so essenti- 
ally upon the geological conditions we have 
discussed, and is one, in a public point of view, of 
such paramount importance, that l will say a few 
words on the subject. In an uninhabited country, 
the rain passes through the soil and issues assprings, 
bearing with it a certain proportion of mineral 
matter, nud only traces of such organic matter as 
existed on the surface. This would be solely uf 
vegetable origin, and the proportion would be in 
most cases very 8 . As man appeared, those 
conditions would be at first but little altered, for 
animal matters exposed on the surface rapidly 
decay and pass away in a gaseous form; but with 
increasing civilisation and fixed residences the 
necessity of otherwise getting rid of all refuse would 
soon be felt. I have shown how population followed 
the range of shallow permeable strata and the course 
of valleys, so as to obtain readily that indispensable 
necessity of life, a sufficient water supply. But 
with the art of well digging it soon became apparent 
that, let the well be carried down but half-way to 
the level of ground springs, it would remain dry, 
and that then, so far from holding water, any water 
poured into it would pass through the porous strata 
down to the water-level beneath, keeping the 
shallower’ well or pit constantly drained. So con- 
venient and ready a means of getting rid of all re- 
fuse liquids was not neglected. Whilst on one side 
of the house a well was sunk to the ground springs, 
at a depth, say, of twenty feet, on the other side a 
dry well was sunk toa depth of ten feet, and this 
was made the receptacle of house refuse and sewage. 
The sand or gravel acting as a filter, the minor solid 
matter remained in the dry well, while the major 
liquid portion passed through the permeable stratum 
and went to feed the underlying springs. What 
was done in one house was done in the many; and 
what was done by ourrude ancestors centuries back 
has continued to be the practice of their more 
cultivated descendants to the present day, with a 
persistency in the method only to be attributed to 
the ignorance of the existence of such a state of 
things among the masses, and to the ignorance of 
the real conditions and actual results of perpetuating 
such an evil—an evil comwon alike to the cottages 
of the poor and, with few exceptions, to the man- 
sions of the rich. 


Not a county, not a district, not a valley, not the 
smallest tract of permeable strata, is free from this 
plague spot. It haunts the land, and is the more 
dangerous from its unseen, hidden, and too often 
unsuspected existence. Bright as the water often 
is, without objectionable taste or smell, it passes 
without suspicion until corrupted beyond the possi- 
bility of concealment by its evil companionship. Go 
where we may, we never know when the poisoned 
chalice may be presented to our lips. The evil is 
self-generating ; for the geological conditions sup- 
plying our necessities lend themselves to its main- 
tenance and extension. The knowledge necessary 
to remedy it is of very slow growth. and the too 
frequent want of that knowledge, or disregard of the 
subject, even amongst able architects and builders, 
is such that, without legislative enactment, I do not 
see how the evil is to be eradicated for many a long 
term of years. 


But even our deeper and apparently inaccessible 
springs have not escaped contamination. As before 
mentioned, the underground water will, when tapped 
by artesian wells, rise to or above the surface, ac- 
cording to the relative height of the surface of the 
ground at the well, and of the outcrop of the water- 
bearing bed or beds, so that if the former is higher 
than the latter, or if by artificial means the line of 
wator level in a given area becomes lowered, then 
the surface of the water belonging to those great 
underground natural reservoirs will ba established 
accordingly at a certain fixed depth beneath the 
surface. As each well deriving its supply in a 
stratum of this description represents a column of 
water communicating with one common reservoir, it 
follows that any causo permanently lowering the 
level ef one well will bend to lower the level in the 
other wells in proportion to their number and dis- 
tance. Further, it has been discovered that a well 
of this class can absorb a quantity of water equal to 
that which it can furnish; and as these wells give 
greater supplies than shallow wells, the absorbing 
wells of the same class are alike powerful in propor- 
tion to the others. The perverse ingenuity of man 
has here, again, taken advantage of these conditions 
to get rid of offensive waste watcrs by diverting 
them into such deep wells, whence they pass away 
in hidden underground channels, unseen and un- 
suspected, and mingle with those decp seated water 
sources feeding the artcsian wells depondent upon 
them for their supply. 


- In Paris, where there are several alternating beds 
of permeable and impermeable strata, and the depth 
to reach them is not very great, this system of 
absorbing wells connected with factories became, 
until regulated by the municipality, very common, 
to the great injury of many of the underground 
eprings. From tbis and the other causes before 
alluded to, a great number of shallow wells have 
there become so centuminatcd as to necessitate 
their abandonment. Our own system of sur- 


face drainage is generally too good, and the 
depth to the lower water-bearing strata too great, 
to have rendered the use of such wells here 
equally advantageous; nevertheless, I have reason 
to believe that they do exist, and that the sources 
even of our deep well water supply in the Lower 


‘Tertiary Sands and in the Chalk are thus to some| th 


extent polluted and injured. 


Nor do the great and perennial springs supplying 
our rivers altogether escape the evils arising from 
these obnoxious practices. On the hich Oolitic 
ranges and amongst the undulating Chalk hills, the 
line of water-level is often so deep below the surface, 
that only in few cases are wells made—the popula- 
tion being generally dependent on rain-water for 
their water supply. But this does not prevent the 
construction of dry wells for the disposal of sewage 
and refuse. It is true that the population in these 
hills is sparse— here and there a farm, a few 
cottages, and scarcely a village. Still, as the ground 
is everywhere absorbent, and there are no streams 
even in the valleys (I am now speaking of the 
higher districts), every dwelling contributes its 
quota ; for the rain and all liquid matter absorbed 
in these strata necessarily pass down to the great 
underground reservoirs of water feeding the 
springs thrown out inthe deeper river valleys. In 
these cases, however, the thickness of strata through 
which any liquid has to pass before reaching the 
line of water-level is such as to produce a more or 
less efficient filtration and complete decomposition ; 
and as the injury caused is in proportion to the re- 
lative volumes of the water-sources and to the 
artificial additions, the great extent and dimensions 
of these water-bearing strata and the scanty 
population of such districts reduce it to a minimum. 

Owing to these conditions, great as the evil is, 
experience teaches that it has, in some cases, its 
vanishing-point. It may be considered at its 
maximum in some of the wells of Paris; our own 
London shallow-well pumps follow next in order; 
in our river waters away from towns it is but slight; 
in some of the sprihgs of the Chalk and Lower 
Greensands it is hardly appreciable, while in the 
deep well-waters, especially those of Caterham and 
Grenelle, it sinks to the minimum attained by any 

otable waters, with the exception of rain-water. 

t is also a fortunate circumstance that the wonder- 
fal powers of oxidation possessed by air and water, 
and the powers of absorption and decomposition by 
soils and earths, are such as, even in the surcharged 
gravel-bed of London. to remove all the more offen- 
sive characters, and leave its spring-waters at all 
events limpid and bright: whilst the quick eddy. 
the moving ripple, the bright sunshine, the brisk 
breeze, the living organisms, are ever at work in our 
rivers, destroying the almost inevitable accompani- 
ments of the presence of man, and restoring the 
waters to that original state of purity so essential to 
his health and welfare. 


With regard to the character of waters as depen- 
dent on the geological nature of the strata, while 
the evidence showed that the waters flowing off 
hard and insoluble rocks were, from their much 
greater freedom from mineral matter, more econo- 
mical for many domestic and manufacturing pur- 
poses, yet that for drinking purposes waters such 
as those derived from our Chalk and Oolitic dis- 
tricts were, on the whole, as good and wholesome 
as those from any other sources; while as regards 
quantity and permanence, the conditions presented 
by a large catchment-basin of a varied geological 
structure presented the most favourable conditions 
for the large and maintained supply so essential for 
a great city. And if, from any cause, it should at 
some future time be thought desirable to have a 
supply of a yet more assured and undoubted 
quality than a river supplv, the large springs of the 
Chalk and the Lower Greensand, or the great 
underground reservoirs of the most efficiently 
filtered water stored in those formations in Surrey 
and Hertfordshire, might, I believe, be resorted to 
with advantage, by means of ordinary and ariesian 
wells, as auxiliary sources of supply for domestic 
and drinking purposes, supposing the engineering 
difficulties connected with a double water supply 
could be overcome—a difficulty which it, however, 
seems to me would possibly be less one of constrac- 
tion to our engineere than of cost to the public. 
But in a great health question there are other con- 
siderations than these which are of more primary 
importance. 


(To be continued.) 


GEOLOGY IN RELATION TO PLANT LIFE. 


Wane many branches of science—notably 
chemistry and vegetable physiology—have 
done much to further a better knowledge of plant 
life, and. in consequence, of plant culture, geology, 
from which we might have expected so much, has 
up to this time done comparatively little. The fact 
is, the majority of geologists, says the Gardeners’ 
Chronicle, have occupied themselves with the study 
of the order and mode of deposition of the older 
strata, and have done comparatively little to un- 


ravel the mysteries of the superficial deposits, which 


are of the most importance to cultivators. From a 
geological point of view the London Clay and the 
Lias Clays are totally distinct formations, so are the 
enormous Limestone beds of the Oolitic and of the 
Cretaceous periods respectively. Yet for cultural 
purposes there is not that great difference between 


em. 

We know that certain fields invariably grow, 
under proper culture, good wheat crops, while 
from the adjacent fields a good crop cannot be looked 
for. In the case of fruit trees, the difference be- 
tween neighbouring gardens is often still more 
marked. A pear which in one garden produces fruit 
of first-rate quality, yields fruit of indifferent 
qualityin the next, and this often without any ob- 
vious difference in management, or even exposure. 
The experience of every fruit grower and market 
gardener could furnish numerous examples of the 
differences we allude to, bat the causes producing 
these differences are often not obvious. Botanists 
turning their attention to limited areas are often 
enabled to draw up lists of clay plants, limestone 
plants, sand plants, seaside plants, plants of boggy 
ground, and the like. and toa certain extent these 
differences hold good. But when the observations 
are made over a wider area, the distinctions are 
apt to break down. Many of our wild plants, which 
are confined to clay and limestone, or even to boggy 
wet places in this country, are found elsewhere 
growing in equal profusion and luxuriance in soil of 
a totally different character. The beautiful Chiora 
perfoliata is a characteristic limestone plant, yet we 
have seen it on gault clay, and abroad it is by no 
means limited to a limestone soil. Orchis latifolia, 
a bog or marsh plant with us, grows equally well on 
dry soils in Switzerland. It follows, then, that the 
rules laid down for one country will not always apply 
to other lands. Some years since we carefully com- 
pared the wild plants of Oxfordshire with those 
of East Kent, with special reference to the nature 
of the soil on which they grew, and we came to the 
conclusion that the large majority of the plants 
were ubiquitous or indifferent, so far as the chemical 
nature of the soil was concerned. Limestone soils, 
whether of oolite or chalk, produced much the same 
vegetation in the two districts; and, to a less ex- 
tent, this was the case with clay plants or sand 
plants. The number of plants, however, that could 
be enumerated as peculiar to one or the other de- 
scription of soil was extremely limited; and when 
a comparison was made with the observations of 
Continental authorities, these few dwindled down 
to insignificant proportions. Under cultivation, 
too, we see plants from all parts of the world, in- 
habiting various regions, and naturally growing in 
very different soils, all thriving in soil of much the 
same character. The first greenhouse one enters 
will afford abundant illustration of this fact. The 
common purple Loosestrife (Lythrum Salicaria) was 
long since noted by Mr. Darwin asa marked illas- 
tration of this indifference to the nature of the 
soil. Naturally growing by the banks of rivers, 
with its roots snburerged, at least in very damp 
soil, it does just as well in any ordinary garden 
soil. The Osmunda is another instance: it does 
best m a bog, but it will grow almost anywhere. 
Rhododendrons, so commonly thought to require 
peat soil as a sine qud non, will do equally well in 
a stiff loam, and, indeed, anywhere where there is 
not too much lime. 

It seems obvions, then, that, setting apart ex- 
treme cases, the chemical nature of the soil hasless 
to do with the qnality of the vegetation it produces 
than the physical characteristics. The difference in 
the vegetation of drained and undrained land re- 
spectively supports this view of the case. It is even 
a question whether the mechanical changes pro- 
duced by certain manures on the soil are not to the 
full as important, as a general rule, as the chemical 
ingredients supplied. See, for instance, the great 
changes produced in the texture of the soil in the 
case of such experiments as have been carried on so 
long and on so extensive a scale at Rothamsted. See 
how some manures applied as a top-dressing, or, at 
least, superficially, affect the subjacent soil to a 
much greater depth than tho others ; how certain ma- 
nures get washed down, or by some means penetrate 
to a much greater depth than others, altering the 
character of the soil as they go to a corresponding 
extent. Note, too, the varying quantities of water 
that issue from the drains in adjacent plots drained 
to the same depth and to the same extent, bat 
treated with different manures. In some cases 3 
large proportion of the surface-water rans through, 
while in other instances,as where farmyard manure 
has been applied, the outflow is comparatively 
small. All these facts, and many others that 
might be cited, show how desirable it is for us 
to gain a greater insight than we have at pre- 
sent into the nature and diversities of the 
soil in which we grow our plants, and into the 
mode of growth or general habit of the plant itself, 
as modited by the soil on which it grows. To this 
end we seem to require, to a much larger extent 
than we have yet had, the co-operation of geologists 
with vegetable physiologists and chemists. The 
problem is a very complex one, and it is only by in- 
vestigating it from different stand-points, and t 
comparing notes, that we can hope to solve j 
draw useful practical inferences from it. 
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PROFESSOR MORSE. 


AMUEL FINLEY BRESSE MORSE has 
passed away from among us; he died on Tues- 
day evening, the 2nd of April, at the ripe age of 81. 
Professor Morse’s name will be for ever so closely 
associated with the development of the electric tele- 
graph that we feel it our duty to give some notice, 
though it be a brief one, of his life. He was the 
son of the Rev. Jedediah Morse, well known as a 
geographer, and was born in Charlestown, Massa- 
chusetts, on the 27th of April, 1791. Samuel Morse 
was educated at Yale College, but, having deter- 
mined to become a painter, he came to England in 
1811, formed a friendship with Leslie, whose portrait 
he painted, and in 1813 he exhibited at the Royal 
Academy a colossal picture of “The Dying Her- 
cules.” He returned to America and endeavoured 
to establish himself as a portrait painter, but with- 
out much success, until in 1822 he settled in New York, 
and painted for the corporation a full-length por- 
trait of Lafayette, who was then on a visit to the 
United States. We find Mr. Morse again in England 
in 1829, remaining here until 1832, when he returned 
to his own country. His companion on this voyage 
was Professor Jackson, the eminent American 
chemist and geologist. who was then returning from 
Paris, where the question of the time occupied in the 
renee of the electric current through a good con- 
acting wire was occupying the attention of scientific 
men. From Dr. Jackson Mr. Morse appears to have 
first learnt that the passnge of the electric fluid 
was absolutely instantaneous, and it occurred to 
him that it might be used for conveying intelligence 
from one place to another. The friends of Professor 
Morse claim for him that during the voyage he had 
written out the general plan of his telegraphic ar- 
rangement. In 1835 he certainly placed in the New 
York University a model of his Recording Electrio 
Telegraph,” and in 1837 he filed his caveat at the 
Patent Office in Washington. It was not, however, 
until 1840 that the patent was perfected, and then 
Professor Morse set about getting his telegraph used. 
Four years, however, passed away before he suc- 
ceeded, the first electric telegraph completed in the 
United States being the line between Washington 
and Baltimore, which began to work in 1844. Since 
that time the recording electric telegraph of Morse 
has been adopted over the whole country, and at 
the time of his death there were not less than 20,000 
miles of electric wires stretching over the States 
between the Atlantic and the Pacific Oceans. Mr. 
Morse's first telegraph was a chemical one, the 
electric current being used to decompose the acetate 
or carbonate of lead, or turmeric paper moistened 
with a solution of sulphate of soda. He, however, 
gave up this arrangement, and adopted the electro- 
magnetic system instead. This was, however, in 
his hands, a rather ponderous affair, his electro- 
magnet weighing 158lb., and the instrament was 
not sufficiently delicate for long distances. Ex- 
perience enabled Mr. Morse to simplify bis arrange- 
ments, and his “ Simple Morse Circuit” was thought 
to be so complete that in 1857 the French Adminis- 
tration of Telegraphs adopted the Morse instrument 
before all others. The Morse Code,” the Morse's 
Transmitting Plate,” his ‘‘Embosser,” and Morse's 
telegraph worked by induction currents are sufficient, 
to show how completely the American artist has 
connected his name with the system of employing 
electricity to pass as the messenger from man to 
man, over earth and under the sea.— Atheneum. 


Practice Makes Perfeot.—Mr. Bessemer, giving 
evidence before a committee of the Socicty of Arts, the 
other day, said :—“ I have observed the sleight of hand 
that men acquire in various mechanical arts where they 
bave a certain thing to do, and that only; and it is 
really marvellous how, in three or four weeks, a man 
will do with ease what would have been pronounced 
an utter impossibility. Take, for example, the forging 
of steel. A man will take a bar of steel, which has to 
be forged into an octagon shape, and he will pass it 
under a heavy hammer, striking about 300 blows a 
minute, and will turn it exactly one-eighth of a revo- 
lution at each stroke, and the whole of the bar is 
forged with the greatest exactitude, though he has to 
alcer the angle every 300th part of a minute.” 


New Mode of Washing.—The ill effects of soda 
on linen has given rise to a new method of washing, 
which has been extensively adopted in Germany, and 
introduced into Belgium. The operation consists in 
dissolving two pounds of soap in about three gallons 
of water as hot as the hand can bear, and adding to 
this one tablespoonful of turpentine and three of liquid 
ammonia; the mixture must then be well stirred, and 
the linen steeped in it for two or three hours, taking 
care to cover up the vessel which contains them as 
nearly hermetically as possible. The clothes are after- 
wards washed out and rinsed in the usual way. The 
bOap and water may bo re-heated, and used a second 
time, but in that case half atablespoonful of turpentino 
and a tablespoonful of ammonia must be added. The 
process is said to cause a great economy of time, 
labour, and fuel. The linen scarcely suffers at all, as 
thare in little necessity for rubbing, and its cleanliness 
and colour aro perfect. The ammonia and turpentine, 
although their detersive action is great, have no in- 
furious effect upon the linen; and while tho former 
evaporates immediately, tho smell of the latter is said 


SOIENTIFIO SOOLETIES, 


— —— 
ROYAL ASTRONOMICAL SOCIETY. 


T ordinary monthly meeting of this Society 
was held on Friday, April 12, 1872; Professor 
Cayley, President, in the chair. 


Insufficiency of National Observatories. 

Colonel Strange read an important paper entitled 
as above, and in introducing it he remarked that it 
might be considered as aggressive, when we had so 
efficient an observatory at the head of astronomical 
science in England, presided over so ably by the 
Astronomer Royal, but he hoped to show that the 
paper was by no means aggressive. Of late years 
astronomy had made great advances, especi as 
regards the physics of the bodies composing the 
universe. The Royal Observatory was founded in 
the interest of navigation, and well and nobly had it 
done its work. The unbroken series of meridional 
observations, made under the direction of the dis- 
tinguished astronomers who had from time to time 
presided over ita operations, had conferred an in- 
calculable benefit on astronomy; but the branch which 
might be appropriately styled “ the physics of astro- 
nomy" was beyond its present range of observation. 
He (Colonel Strange) had only to refer to the paper 
read at a late meeting of the society on devoting an 
observatory to the especial work of observing the 
eclipses and transits of Jupiter's satellites (see 
Enoiiso Mecuanic, No. 357, Jan. 26, 1872, p. 479), 
to bear him out in advoeating the importance of 
the establishment of observatories for investigating 
“ the physics of astronomy.” During a compara- 
tively recent period much had been effected in 
extending our knowledge of the physics of the sun. 
In addition to the earnest seizing and utilising of 
the few precious moments of the intervals of totality 
on the occasions of total eclipses of the sun, a large 
amount of time and money had been expended in 
obtaining a valuable series of photographic pictures 
of the sun which, he learned with regret, had been 
brought to a close. He need not mention the men 
who stood foremost in the ranks of earnest inquirers 
into solar physics ; they were known to us all, but 
such was the nature of private effort, especially re- 
quiring poe outlay, that at any moment a 
series of observations might suddenly be brought 
to a close, and to remedy this defect he urged upon 
the society the importance of placing such inquiries 
as he had alluded to on a stable footing. There 
were also men who had taught us how co map the 
moon, but such was the extent of work required 
that pae resourees were quite inadequate to 
complete it in any reasonable period. Colonel Strange 
in his farther remarks adverted to the connection 
of meteorology with astronomy. All the variations 
of climate, alternations of temperature, &c., could, 
he said, be traced to the dominant inflnence of the 
sun, and he, therefore, deemed it expedient that an 
exhaustive systematic study of the sun should be 
set on foot, and that a national establishment 
should be founded for the daily registration of solar 
phenomena. 

The Astronomer Royal, in commenting on Col. 
Strange’s paper, remarked that he had had great 
experience in the history of observatories, and the 
general impression on his mind was that no obser- 
vatory will stand unless it be connected with some 
secular object—an object of worldly importance. 
The Greenwich Observatory, he said, was founded 
for the benefit of navigation and the determination 
of the longitude, and for these objects steady observa- 
tions of the moon were necessary, and it should be 
borne in mind that these observations were not under- 
taken and continued to the present time for eluci- 
dating the lunar theory, but gained and essen- 
tially for the determination of the longitude, and 
collaterally for this object a branch of the obser- 
vatory work, to which he had personally given 
great care, was the rating of chronometers, and no 
less important was the dissemination of time 
signals, which were transmitted daily from the 
Observatory. The Astronomer Royal farther re- 
marked that when the Royal Observatory was 
founded, the theory of gravitation was i 
and to employ this theory in the vital question o 
the longitude needed an extensive series of obser- 
vations of the moon. To show the importance of 
the connection of a subject of worldly interest with 
an observatory, the Astronomer Royal said that, 
speaking to a friend of the assistance rendered by 
the Government to the Harton Colliery experi- 
ment, the greater ortion of the expense of which 
he had personally borne, his friend replied that as 
a taxpayer he should protest against the employment 
of public money for such purposes. 

Dr. De La Rae, in connection with the paper read 
by Colonel Strange, called the attention of the 
meeting to the importance of establishing a daily 
record of solar phenomena. He said that the 
Government havo gone toa great expense, no less 
tkan £10,000 annually, in obtaining meteorological 
data, with a view to prognosticating the weather, 
and issuing wenther signals. Seven observatories 
have been established, at which self-recording in- 
struments are continually at work, and in addition 
numerous other stations furnish information which 
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mation is published and distributed by 2 p. m. of the 
day of its reception. The observations thus accu- 
mulated are arranged and discussed in various ways 
with a view of ascertain the laws of weather 
changes. This method Dr. De La Rue considered 
as very cumbrous; centuries, perhaps, might elapse 
before the laws were discovered, and he pointed out 
that a secular change of a quarter of a degree in 
solar radiation weuld materially affect all our cli- 
matic relations. It was hisimpression that a series 
of solar pictures during a period of thirty or forty 
years, at an annual expense of from £300 to £400, 
would be very important for the Government to 
take up at this juncture. A pieture of the sun ob- 
tained every day, furnishing data for the study of 
sun spots, faculm, and solar prominences, during 
cycles of ten or eleven years, would throw much 
light on meteorological phenomena, for while local 
influences had great effeet on the weather, solar in- 
fluence was by far the most efficient agent in deter- 
mining its character. 

In referring to the werk of an observatory es- 
tablished by the Government, the Astronomer 
Royal said that it was not that of g, as it 
were, in the dark after the causes of phenomena, 
but the making and collecting of observations for a 
definite object, immediately connected with some 
secular advantage to the State. 

The Rev. Professor Selwyn announced that the 
series of sun pictures which had been taken under 
his superintendence during the last nine wae 
would be continued until February, 1874, completing 
the eleven years’ cyole. 


Discovery of Minor Planets. 

M. Borelli communicated a paper containing ob- 
servations of the newly-discovered minor planet: 
Peitho (118), and of Ægina (91); also of six new 
nebulw, and a new variable star. Telegrams had 
been received at the Royal Observatory from M. 
Delaunay within the last few days, announcing that 
two minor planets had been discovered at Paris 
(119) and (120). Referring to Peitho, discovered 
by Dr. Luther, Mr. Dunkin stated that this was the 
nineteenth minor planet which the doctor had dis- 
covered, being the greatest number yet discovered 
by one astronomer. 


Binary Stars. 

Papers were read from Mr. Hind on the orbits of 
k, Boötis, and 3 1938 (* Boötis). Observations of 
& Boötis during the next few years will S038 
great value, and also those of I 1938 g the 
next four years. 


The Recent Solar Eolipse. 

A paper was read from Mr. Tebbut, of Paramatta, 
containing observations of the ial phase of the 
eclipse of December 12, 1871, in which the times of 
bisection of spots on the sun's diso are enumersted, 
and on which the Astronomer Royal remarked that 
such observations were of no use whatever. As 
regarded the eclipse itself the Astronomer Royal 
took this opportunity of stating that he had re» 
ceived telegrams from India in the merning of the 
day of the eclipse, and had forwarded them to the 
London newspapers in time for publication in the 
afternoon of the same day. 


Mathematical Papers. 
The following were read or announced :— 


On Proposition 38 of the Third Book of Newton's 
„Principia,“ by Todhunter. 

The second part of a memoir “ On the Develop- 
ment of the Disturbing Function in the Lunar and 
Planetary Theories,” by Professor Cayley. 

“On the Method of Least Squares,” by J. Lee 
Glaisher. 

At the close of the meeting Mr. Browning ex- 
hibited Lord Lindsay's photographs of the late 
solar eclipse, combined stereuscopically, and Mr. 
Brothers exhibited a negative the eclipse of 
1870. 

Amongst the presents we noticed a fine por- 
trait of the late Charles Babbage, one of the foun- 
ders of the society. 


Removing a Furnace-Shaft Bodily. — The 
great chimney of the Cabot mill, at Brunswick, Maine, 
ha been moved 20ft., to allow of the enlargement of 
the mill. The work was done by a process similur to 
that by which ships are launched, the chimney being 
slid along on greased planks. The chimney is 7oft. 
high and nearly sft. square at the base, and it was 
moved, the flues connected, and the fires started, in 
eight hours and a half. 


Burnt-in Photographs.—The burnt-in photo- 
graphs in enamel are well known to many of our 
readers, but it may not be generally known that the 
process is applicable to the ornamentation of glass. 
The pattern is drawn by band on thin transfer paper, 
and the glass being prepared with a mixture of gum 
arabic and bichromate of potash, the transfer paper is 
placed over it and exposed to light. The colouring 
material is dusted on. This adheres to all parts not 
affected by the light, and a pattern is obtained which 
can be burntin. Prints and woodcats are by this 
method get b transferred to glass, but for portraits 
this process does not work fine enough. 
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PHOTOGRAPHIO NOTES, 


— — 


To Prevent Albumen Paper from Blister- 
ing.—Some brands of albumen paper are subject to 
blisters when taken from the hypo. solution. To 
able this remove the prints, when fixed, from the 

ypo. into a dish of salt water (a handful of salt to 
a gallon of water) before the regular washing; let 
them remain several minutes in the salt water. 


Removing Organic Matter from a Bath.— 
A correspondent of Anthony's Bulletin says :—" A 
friend informed me that he had treated stubborn 
baths successfully in the following manner :—After 
filtering out the free iodide, and evaporating in the 
usual manner, add, while the solution is warm, 
from five to ten drops of ammonia. I did so, and 
in five minutes my sick bath turned black as ink. 
I then boiled it about half down, and set it aside to 
cool. The next morning I filtered out about a tea- 
spoonful of black organic matter, and then added 
tothe bath enough acid (chemically pure nitric) to 
turn litmus. Jt requires considerable to do this, 
and care should be taken not to get an overdose of 
acid. If you do, a small quantity of ammonia will 
remove it. After this treatment my bath worked 
ra pip and was as good as new. Ido not think 

has ever appeared in print.” 


The Adulteration of Wax — A method of 
detecting the adulteration of wax with tallow by 
means of alcohol is described by Dr. Hardy, in the 
Journal de Pharmacie et Chemie. He first prepared 
pure beef suet, and carefally determined the specific 
gravity of this substance, which he found to be 
0:8863 ; next he prepared an alcoholic fluid of such 
a degree of concentration thata piece of the suet 
alluded to remained suspended (that is to say, sunk 
therein to a certain depth, and then remained at 
rest)in it. This alcohol was found to havea specific 
gravity of from 0°8882 to 0°8857 (between 71° and 
72°): the specific gravity of wax is between 0:962 and 
0°963 ; hence it follows that alcohol at 29° will keep 
wax suspended. Starting from these data, Dr. 
Hardy constructed a tabulated form, by the aid of 
which it becomes possible to detect adulterations of 
wax with suet (tallow). 


Photographing Children.—A photographer of 
San Francisco has adapted to bis camera an 
adjunct which he finds of use in taking children's 
portraits. Instead of the cloth or brass cap which 
covers the tube of the camera, he employs a disc 
of brass or other metal, consisting of two semi- 
lunar portions, which open and close like the blades 
of a pair of scissors. ey are worked noiselessly 
and instantaneously by the slight pressure of a 
little knob on the top of the instrument, and the 
plate is exposed and closed again without any 
manipulations that can be seen by the sitter. The 
operator waits until the child assumes a favourable 
expression, when he presses the spring, exposes 
the plate, and takes tle picture without making 
any motion that attracts the attention or causes a 
motion of his sitter. Like all useful inventions, 
this is exceedingly simple, and may be attached to 
any photographic camera. 


Maynard’s Collodion Filter —This consists 
of a pear-shaped vessel with a stoppered mouth, 
the narrow end holding the filtering paper or wool 
fitting firmly into the neck of a cylindrical gradu- 
ated pint measure. As our readers know, volatile 
liquids must be filtered under cover to check eva- 
poration, and various plans have been contrived for 
effecting thie. The especial claim of the filter 
under notice is the elegance and convenience with 
which the operation is effected. An indiarubber 
tube connects the two vessels, and when the filtered 
liquid passes from the upper vessel to the lower 
one, the air displaced must pass through the tube 
into the upper vessel to take the place of the liquid 
which has passed through the filter, the proper 
pressure being thussteadily maintained without any 
communication with the air outside the vessels. 
Collodion, varnish, and all volatile substances, are 
thus filtered with ease, and without loss or change. 
A pint of collodion or varnish, it is stated, nay be 
thus filtered in ten minutes.—Photographic Neus. 


The Chemical Influence of Solar Light.— It 
has been observed that the intensity of the diffused 
Light of the sky (not of that reflected by the clouds) 
is proportional, within certain limits, to that of the 
sun. When the altitude of the latter above the 
horizon does not reach 10°, the intensity of the 
chemical action of its light is practically nothing, 
while the action of that which is reflected from the 

sky is quite appreciable. Now, we know that the 
chemical intensity of the solar light increases con- 
stantly and regularly according as its altitude in- 
Greases, and that it reaches its maximum when it has 
passed the meridian. These phenomena are easily 
explained if we recollect that the higher the sun 
mounts in its apparent course, the less distance do 
its rays have to traverse in the absorbing atmo- 
sphere of our planet. As the sun sinks in the after- 
nora, we remark a corresponding decrease in the 
active 


power of its light, and the relation pointed] (which is 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up aa briefly as 
possible.) 

Ali communications should be addressed to the Editor 
of the ENGLISH MixcHanio, 81, Tavistock-street, Covent 
Garden, W.O. i 

All Cheques and Post Oſtee Orders to be made payable 
to J. PassMORR EDWARDS. 


„I would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For auch a person may 
have some particular knowledge and experience of the 
nature of sucka person or such à fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of hia, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original“ Montaigne Essays. 


% * In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 


— 


ON AN ARTICLE IN “NATURE.” 


(4006.] —TnERE was an excellent article in Nature 
lately about newspaper science. With nearly all con- 
tained in it I cordially concur, and especially with 
the denunciation of the advertising style of scionce- 
writing; an attack obviously suggested by the reports 
of a late scientific expedition in a daily journal of 
bigh standing, in which one name was repeated in a 
manner intended to be friendly, but most mortifying, 
doubtless, to the person thus obtruded ad nauseam on 
public notice. But I cannot agree with the writer of 
this capital article in commending the style of a paper 
entitled A Voyage to the Sun, which appeared in the 
Cornhill Magazine for March last, as worthy of general 
adoption. Surely science should not be tanght as in 
that faneiful narrative, in which inferences were pre- 
sented as facts, and all the reasoning omitted on which 
those inferences have been based. The very nature of 
such a narrative rendered this absolntely necessary; 
but it is unsafe to recommend that style of writing for 
imitation. 

I say thisin no spirit of hostility towards the writer 
of the Vovags to the Sun.” Indeed, I write as I do 
with his fall knowledge and with the sanction of his 
opinion, After carefully reconsidcring the subjeet he 
takes quite my view of it; and, unless I mistake, he is 
unlikely to write again in the same style. 


RICHARD A. PROCTOR. 


TERRESTRIAL GRAVITATION. 


(4007.]—I po not possess Thomson’s and Tait's 
‘Natural Philosophy,” nor have I ready access to the 
volame. Wonld “F. N.,“ who refers to it (letter 8969, 
page 119), oblige by quoting the reasoning of tho 
eminent Scotch mathematicians, or describing its 
general character? Itis always possible, in trying to 
solve sach problems by geometrical considerations, that 
a simple mode of proof may escape one’s notice; but I 
certainly have long believed that there is no simple 
proof of the law of attraction for spheres on particles 
outside of them. That tho relation may be established 
without using the symbols of integration I can readily 
believe—in fact, I am convinced that so mch can be done 
in half a dozen different ways. But I should not consider 
that the integral calculus had been dispensed with if 
there occured anywhere in the proof the device of 
dividing the sphere, or any portion of it, into » eqaal 
parts, obtaining an expression for the attraction in 
terms of x, and then evaluating this expression on the 
assumption that 2 is made indefinitely great. This is 
only the integral calenlus disgnised. Nor again should 
I consider that tho integral calculus had been dispensed 
with if the elemeutary attractions were rcpresented by 
ordinate elements of a plane space having curvilinear 
boundary, and so summed by a reference to the known 
area of such space. It was a fashion of mine when at 
Cambridge (most unfortunately, so far as examination 
successes were concerned) s0 to treat problems 
really involving the integral calculus; and I have in 
my desk at this momenta fruit of such labours in a 
geometrical (?) solution of the following preblem, the 
last example in Todhunter’s Integral Calculus” : 


A messenger M starts from A towards B (distance a) 
at a rate of v miles per hour; bat before he arrives at 
B a shower of rain commences at A and at all places 
occupying a certain distance < towards but not reaching 
beyond B, and moves at the rate of v miles an hour 
towards A; if M is canght in this shower he will be 
obliged to stop until it is over; he is also to receive for 
his errand a number of shillings inversely proportional 
to the time occupicd in it, at the rate of n shillings for 
one hour. Supposing the distance z to be unknown, as 
also the time at which the shower commenced, but all 
events to be equally probable, show that the value of 
M's expectation is, in shillings :— 

nv (1 u u (u +v) u+v) 
a 12 F 


But I know now perfectly well that this laboured proof 
very much at your readers’ service if they 


out exists without reference to variations in the] would care for it) is based merely on a disguised 


state of the atmosphere. 


integration ; and that by a direct use of the integral 


calculus the above problem can be solved in half a 
dozen lines. 

What I should consider a simple proof of the problem 
“T, A.” is troubled abont is such a proof as ie given of 
the corresponding problem for the attraction exerted 
by a spherical shell on a partiele within it. Here it is 
shown that if the particle be the verter of a double 
cone of minnte vertical angle, the parts of the shel! 
included within the conical sarfaee on opposite sides 
of the particle exert equal, epposite, and therefore 
counterbalancing attractions on the particle. Thence 
the counterbalancing of all the attractions exerted by 
the shell is inferred, for what is true for a conical sur- 
face is true for a pyramidical surface of small angle, 
and pyramidical surfaces may be made to include the 
whole substance of the shell. It is a direct and obvious 
proof such as this that I have again and again tried to 
find, and I shall be somewhat surprised, and a little 
ren ii with myself, if any such proof be shown 

exis 

Of course “T. A.“ may rest quite satisfied mai no 
plus sign has been changed by inadvertence into a minus 
sign in the solution. The problem, regarded as one of 
integration, is of extreme simplicity, and has been in- 
dependently solved many thousands of times, always 
with one result. 

His inference from the behaviour of drops is of a 
very unsafe character to begin with, for in drops 
cohesion ia able to overcome gravity. But assuming 
that an oblate spheroid of water (aay) as large as our 
earth and at rest in space, would take tho globular 
form, then (though the polar parts of the oblate spheroid 
would retire from the centre, and the equatorial 
parts approach the centre) it by no means follows 
that the attraction on the polar parts is less than the 
attraction on the equatorial parts. “T. A.” confounds 
the attraction at a point or en a particle with the 
resqltant of the forcea exerted on the particle. Ifa 
fluid in a U-shaped tabe stands higher in one leg than 
in the other, the fluid in the former leg will descend, 
and that in the latter will rise, bat the attraction to 
which the particles are exposed in the two legs are not 
therefore unequal. Rio nan A. Procros. 


[4008.]—Wuex writing letter 8804, p. 406, I fancied 
the statement there condemned as a glaring error 
would be so readily recognised as such by any one st 
all conversant with the subject, that the remark of 30 
able a mathematician as Mr. Proctor, in letter 8386, 
p. 454, completely surprised me. To ascertain the 
nature of the reasoning upon which it was foanded, I 
pat query 10702, which alicited the opinion that, before 
we could attack the problem of the difference in weight 
of an attracted particle, at the equater and polea of & 
non-rotating oblate spheroid of equal density, it was 
necessary to calculate the exact amount of attracting 
force the spheroid exerted; which, being the special 
work of the integral calculus, could be undertaken by 
no one but an accomplished mathematician. The 
decided character of the answers of course precinded 
all discussion, but I fail to perceive the force of this 
objection. 

If the difference in attractive power between two 
globes of unequal densities and volumes was the 
problem to be solved, then indeed it would be requisite 
to employ the integral calculus for their summation. 
But in the case of a particle upon the surface of à 
spheroid, the same ameunt of power is exerted at any 
point. This, however, is not the question, whieh is, 


‘whether a particle is drawn to the surface with greater 


force at the poles than at the equator. Here, I appre 
hend, the application of the integral ealculas is use- 
less, because a particle may be so situated upon the 
surface of a mass as to have the attraction of its mole- 
cules nearly neutralised for instance, the centre of à 
flat disc; while if the same disc is rolled into 4 
cylinder, the attractive force of all ita molecules can 
be exerted upon the particle in ore direction, for 
inatance, at either end. The subject is, however. 
ably reasoned out in the last edition of Ganot's 
“ Physics,” section 127, p. 93, article . Capillarity.“ 
Those who are desirous of discovering the troth 
concerning this question are recommended to study 
chapter 2 of this excellent work. T. A. 


——— 


SUNDRIES. 


[4009.]—-THERE are go many subjects referred to in 
No. 369, in which some reference is made or question 
put to me, that Iam compelled to write for once a sort 
of gossiping letter, just touching here and there upon 
a variety of matters as they tarn up while running oter 
the columns. 

(8965.)—ConoreTe Mol rIPL TOA TIOx.— No. 170” 
has made a most extraordinary oversight when be 
states that the arithmetics give rulea for multiplying 
concrete numbers by themselves. Now, this is one of 
those extraordinary absurdities which clever people 
commit. On tho very face of the matter, multiplying 
pounds by pounds, or by pints, or by yards, is a propo 
sition worthy only of a lunatic; it is a downright 
absurdity. But multiplying feet by feet is an entirely 
different matter, because there is such a thing as 8 
square foot or a cubic yard, while even an idiot would 
scarcely imagine to himself a pound square ora gallon 
cabe. It is difficult to speak with common patience of 
such absurdities as the multiplication by concrete 
quantities. 

Tar Pounp axp THE METRIC Srargx.— There 
would be advantages in the use of the dollar as sug: 
grad by “No. 170" (especially as our thin-skinned 

ankee cousins might be so delighted as to det it of 
against the Alabama claims altogether), but be 
sovereign is an English institution known and high 
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respected all the world over; and while thinking, as a babitable. I have left a basin of water containing 


matter of personal opinion, that it would be well if the 
nations wonld agree npon some equal and exchangeable 
money system, I still think that the inconveniences of 
& money change would so overbalance the advantages 
that the sovereign would be best retained as the money 
unit, issuing decimal divisions of it to be used along 
with existing coins till the latter were gradually with- 
drawn; in fact, the florin was coined for this very pur- 
pose. The coin question is quite distinct from that of 
weights and measures, because it is mainly au internal 
one. Our money only requires a decimal division to 
make it anit with the metrio system in accounts, and a 


very simple peroentage correction would convert it into | 


foreign decimal moneys. No such reasons apply to 
adoption of the metric measure system, which is com- 
plete in and by itself, and would equally adapt itself to 
any decimalised monetary system, while the dismay 
prodaced by the loss of the familiar sovereign, and the 
alteration of the values of vast money concerns, stocks, 
companies, &c., would prove a preat obstacle to the 
adoption of the metrio system if the public were once 
1 there was @ necessary connection between 


sugar as a trap, and caught a pint of them in a night. 


u Saul Rymea (let. 4005, p. 126) doubts the utility 
of some experiments lately recorded as to the influence 
of cold upon vegetation, but if he considers for a 
moment he will sarely see the utility of any experi- 
ments which seek to discover the processes by which 
Nature conducts her operations. Any givon experi- 
ments may be erroneous or badly conducted, but even 
then they give sume lessons, if only as to errors to be 
avoided. 

In reference to the process for destroying aphides 
(given on p. 133), readers should be cautioned as to the 
very poisonons character of the smoke prodnced, and 
the necessity of care in avoiding the breathing of it. 


BIGA. 


A BATCH FROM MR. BOTTONE. 


[4010.]—FeEw things havo given me so much pleasure 
lately as the pernsal of Mr. Geo. E. Davis's sensible, 
kind, and instructive letter. That geutleman has, in a 
most masterly manner, shown forth the absurdity of 


the formulw connected with them, as being absolutes 
I am so convinced that nothing in this world is capable 
of absolute proof, that when I find an individual make 
an absolute statement, I begin from that very moment 
to doubt his veracity. All our knowledge is essentially 
relative: hence if land Mr. Davis agree to consider 
hydrogen as a monad, we are perfectly justified in saye 
ing that chlorine is a monad, oxygen a diad, nitrogen a 
triad, and silicon a tetrad; relaticrcly, Bat were we to 
tako iron (for example) as our monad, these relations 
would probably no longer hold good. 

With regard to the valency of hydrogen, it is worthy 
of remark that a compound has been described (see 
Gmelin’s Dictionary“) in which two atoms of iodine 
are supposed to be united with one of hydrogen. The 
name of this anomnly is hydriodons acid; its formuls 
is given as IH. Now, until the existence of this 
be disproved, we cannot look upon hydrogen as in 
ably monovalent; hence we are once more brought face 
to face with a grave objection to the valency theory as it 
at prerent stands. 

Mr. Davis will, I am sare, pardon me if I venture to 
point ont that I did not attempt to make chlorine 
appear to be first a monad and then a dyad.” I simply 
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“J. K. P.“ (let. 8977, p. 120) is in error in sapposing 
his remarks were at all misunderstood. I quite read 
his letters as meaning what he now says in 
respects; but why should he regret that we should 
think he asked “questions with a view to obtaining 
knowledge instead of taking the trouble of reading 
for it He gives a good deal of informatien, and bas 
good title to ask for any he requires. I do not often 
ack questions myself, because in the various subjects 
u which I am interested I have the means of at once 
obtaining the knowledge I want; but if I desired some 
information out of my ready reach, I should surely ask 
for it in these pages, and feel that it was the right 
thing to do to avail myself of the mere ready facilities 
or special information of others, whom in retarn I 
might instruet in my own special subjects. For in- 
stance, I have often thought of treating myself to a 
_ lathe, and when I do I shall very likely ask “J. K. P.” 

some very rare questions, to save myself the trouble 
of finding out the answers. 


Ann Ants Prrates?—W. Gaucho suggests a doubt 
whether this can possibly mean do ants rob at sea?“ 
lean very distinctly say that they do. I remember 
th a shipload of sugar being so swarmed with small 
ted ants that they almost rendered the ship unin. 


binding oneself to any one sct form of belief with regard | showed that, with hvdrogen, chlorine forms only one 


to theories or hypotheses. 


are perfectly in accordance with my own experience; 
and I did my best to point out the same in my letter 
(No. 8426). With regard to the convenience of typic 
and graphic formule his ideas coincide with mine. 
Two or three slight misconceptions appear to have 
arisen (probably from some carelessness of expression 
on my part) as to my ideas of the valency of nitrogen, 
phosphorus, &c. I would wish it to be distinctly under- 
stood that I do not for a moment deny that those 
bodies sometimes act as if pentavalnt. I have only 
sought to show that there is no wcrssity for considering 
them such, and that they cannot be considered as 
otherwise than friralwit wien we measure their valency 
by direct reference to their compounds with that body 
(see letter 8470 et sc.). As I do not look upon 
hydroxyl as the replaceable part of acids, I feel that I 
should be placing myself in a false position were I to 
attempt to prove what I do not believe. I may be wrong, 
bat I must plead gnilty to a partiality towards con. 
sidering dl acids as being referable to the hydrochloric 
type, single, donbled, or trebled (see table). 


Far be it from me, however, to give these ideas, or 


His remarks on Dr. Frank- | compound—viz., HCl, and that with iodine, &., it 
all land in particular, and other examinors in general, formed compounds, of which our usual idea of its 


valency gave no satisfactory explanation. 


On tke grounds of the varying valency of iodine, 
chlorine, bromine (I care not whether they be artiads 
or perissads), I must object to sach compounds as 
triethylsulphurous iodide being brought forward as 
proofs of the quadrivalonce of sulphur. 

It wonld appear that ammonium has been isolated, 
for Professor Roscoe describes it as being a bine metal- 
lic-looking fluid, existing only at low temperatures. 
(See Roscoo’s “Elementary Chemistry.“ p. 213, last 
edition.) 

With regard to the metric system, I agree perfectly 
with Mr. Davis in every particular. Were we to 
attempt to introduce another decimal system, we should 
segrevate ourselves from nearly all our Continental 
neighbours. 

„The Harmonious Blacksmith” has mistaken my 
meaning in reply 11593. I stated that the ordinary 
metal harmonieon was a toy: I certainly did not allude 
to the aduptationsy which both he and I have concurred 
to praise. 
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Spontaneous combustion of oily waste, rags, 40., is 
no myth. Many well authenticated cases have oc- 
curred, especially in Russia. (See Natural Magic,” 
ty David Brewster.) 

For Mr. Tonkes's edification, I may state that I 
bought, some time ago, from Fries and Bianco, of 
Turin, a small et medical coil and battery, each of 
which packed into a little cylindrical ebonite case, 
lyin. long by jin. in diameter. Amused by the 
minuteners and efficiency of the thing, I made one on 
the same model, which worked equally well. 


S. BOTTONE. 


“F,R. A. S.“ AND GEO-MYTHOLOGY. 


[4011.)—I caw assure 4 Fellow of the Royal 
Aetronomical Society” that if he could not see anything 
has yet been shown him about contacts of comets with 
the earth (let. 3960, p. 117) there are other eyes as 
worth showing and that partly have been, and still more 
will be shown a little, before we have done. Also to 
Mr. Scrope I shall return, and we shall have some 
Scropiana and Lyelliana rather amusing when there is 
time. But, meanwhile, our Fellow of the Astro- 
pomical Society” quite leaves his science and all 
comets (which are not mentioned in his letter, but only 
in its title) to thrust upon the thousands of your 
readers a bit of neither astronomy, geology, nor even 
Lyell or Scrope, but simply the most sensational line 
or two from the first " preface” of poor honest ignorant 
little Bishop Colenso, exactly copied with every 
blunder, as the Chinese copy a worn picture! Certain 
cones in Auvergne—there are something between 100 
and 150, observe, in that province—certain of these are 
of Pliocene or Eoceno antiquity as volcanoes. Granted. 
“Andu the steep sides of these cones lie, absolately 
undistur scorim, lapille, and pumice-stone, which 
anything in the nature of a flood, sixty thousand—to 
say nothing of siz thousand—-years ago— [my theory, 
and that of all the chief geologists of Europe puts it at 
five, observe, not siz)—must inevitably have swept 
away’! Admirable! But how long have the scoriæ 
been there to be swept away ? What has the Eocene” 
age of the cone they “oover” todo with it? Is not 
Primrose Hill, London, an Eocene clay hill and 
covered with grass? Are we to conclude the grass is 
Eocene, and prove seme Lyellian wonder thereby? Or 
is not Stromboli a voleano of, at least, Pliocene origin, 
and is it not covered with loote matter that any flood 
would have swept away? Yes, bnt part thereof was 
only thrown out last week, and there has been no 
deluge since last week! The conclusion that hence, 
wherever the Noachian deluge went it did not penetrate 
to the Valley of the Auvergne” (which, by the way, is 
the exact reverse of a valley ; it is what Dartmoor is to 


Devonshire, or as the French say, the chief massif of | 


their country) is amusingly unlike the conclusion I 
believe, the three first geologists living, De Beaumont, 
D’Archiae, and De Villeneuve-llayox have now come 
to—namely, that if there should even haye been no 
general cataract or skyfall of scouring deluge elsewhere, 
since Quarternary times, there certainly has been on 
that very province, Auvergne ! 

The parallel of me to “a certain man called 
Hampden” goes equally by contraries. Mr. Hampden, 
as F. R. A. S.“ says, was to set all the world right, 


not a little English coterie and mutual admiration | 
society, amusing themselves with the lightest of light 


science, and too careless even to note that their Sir 
Oracle keeps them as hopelessly behind and counter to 
the world, the real advancers of knowledge ont in the 
civilised orbis terrarum, a8 Voltaire complained that 
Cartesianism had kept bis conutrymen when he began 
teaching them Newton. I am only siding with the ma- 
jority, with continental men of science. What other 
country’s cosmology and geography is it that Mr. 
Hampden seeks to introduce to us ? 

Now, as “A Fellow of the Royal Astronomical 
Society ” has chosen to thrust again upon us this 
Auvergne myth (or whatever it be—myth, as far as 
yet appears) this famous cone and pumice-stone, which 
made some noise ten years back, may I ventare to hope 
he will proceed to favour his numerous readers with 
what I have vainly sought from either Lyell or the 
whole Geological Society for at least eight years past, 
the situation of this famous cone, and the evidence as 
to how long its last ejectments have lain upon it ? A eone 
in Auvergne is no more information than ‘‘a hill in York- 
shire.” It must be in some parish, of some commune, 
of some canton. Even if it were in central Australia, 
instead of France, it must have ascertainable latitude 
and longitude. Am I to take it and believe in it, as 
the medieval Jews did in the sabbatical river,” that 
every one knew was in Tartary,“ that flows only six 
days of seven, and (as every Israelite knows) trium- 
phantly refutes the Nazarenes by keeping its Sabbath 
not on Sanday but on Saturday? As our ex-astronomical 
correspondent puts it to us, and as Lyell and the 
geologers have left it all these years, their pumice- 
stone and this “sabbatical river” are exactly of the 
same valne to science. One proves precisely as much 
ag the other. 

I may add that, about eight years ago,in a widely 
circulated paper, still well known, I so far adopted 
Mr. Hampden’s method as to offer £10 towards the 
expenses of whoever would prodace the evidences I 
now ask our F. R. A. B.“ for—the situation, namely, of 
this pumice-stone, and the tangible facts that may 
indicate it to have lain in situ (say) fifty centuries. I 
could not afford to offer more personally, the intention 
being that others intereated might add similar offers, 
and make up a sufficient bribe. To my great surprise 
(especially asthe paper chiefly circulates among the 
clergy) no one has followed, or offered a single 
shilling! However, as I have not changed either my 


| 


name or residence, here J am, te be sued for the £10 
by F. R. A. S.,“ or whoever may answer this request 
for him, and think it worth claiming. Of course, I 
must in any case be sued for performance of the 
contract, the whole object being to bring the evidence, 
or whatever and whoever is essential to it, before a 
jury of Englishmen, the only test of the power of 
evidence that I acknowledge, or the law acknowledges. 

Our correspondent has chosen to make statements. 
I must press him to give the and proof of 
them precedence before other work. Even the 
planetary positions for next month, I would suggest, 
can wait if necessary. 


ORNAMENTAL TURNING.—X. 


[4012.] —Acconpma to promise, and in answer to a 
correspondent (“ Joiner,” qy. 11168), I send sketch of a 
chuck by means of which a rod, the size of a pen- 
holder, or less, up to a cornice pole, could be turned. 
The chuck can be used on the ordinary mandril, but 
only for short lengths; if long lengths are required, 
then a hollow mandril must be used. I may here state 
that a hollow mandril is constructed from a piece of 
tube steel, and running in two bearings, it has no back 
centre. In some res same as ordin mandril, 
but being hollow, allows the work to pass through 
after being converted frem square wood into circular. 
1. Front view of chuck. o hole of the chuck, A, 
must be bat little larger than the rod required when 
finished, but must taper inwardly for lin. past the 
mouth ; the cutter is an ordinary jack plane, iron; set 
fine if for hard wood ; not so fine for deal or other soft 
woods. Fig. 2. Bide view of the chuck, and ordinary 
wood chuck fastened into the ordinary iron chuck 
described in No. 868, p. 98. Rods lft. long can be 
made in this chuck, but if required longer I advise a 
hollow mandril. I have made taper articles in a chuek 
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| similar to the one described. I had a quantity of 
spiles or vent pegs to arake—the pegs are sold to the 
warehouses at 2s. 6d. to 8s, per 1,000, wood included, 
and made by hand in a kind of lever machine. The 
work being too tedious for me, I made a chuck as 
described ; the only alteration was that the iron cutter, 
instead of being fixed square with the chuck, was fixed 
taper to the angle required. The wood was split up 
into nearly the size, and held with a pair of pincers. 
In making rods I advise the same, but as the rods may 
require to be longer, I send sketch of a tool called a 
trap, and also sketch of a temporary hollow mandril 
I constructed for my own use. The sketch of the tra 
will partly explain its use. The wood to be cony 
into a rod is fixed between centres, the corners pre- 
viously being taken off with a plane; the trap placed 
over the wood and worked gently, end for end. Do not 
use much speed at first, and de not close the trap all at 
once, but gradually. It isa very quick way of making 
small rods. If very long, 8ft. or more, uso a back 
steady, and only work one part atthetime. Fig. 4. 
Sketch of temporary hollow mandril. A, frame madé 
of dry beech’; at BB cat and bored for bearings to 
allow the mandril C to revolve; the bearings are aut 
after boring and fastened with coach screws, so that 
as the wood bearings wear they can be screwed tighter 
or renewed. To make the mandril, proceed as follows: 
Obtain a straight piece of steam tube, about lft. in 
length, fix it in the latbe, and having previously 
marked where the bearings will run, tarn a groove in 
the tabe the width of the bearings, and three-sixteenths 
deep. The groove should be slightly bigger in the 
centre to allow more freedom in working. D D, lubri- 
cators when at work. I find nothing to beat the, needle 
lubricator. E, a socket to fit the tube; it will be given 
with the tube on purchasing the same. To fasten the 
chuck, turn a hole the reverse side of the chuck, and 
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drive in the socket, having previously judged the same, 
not forgetting to put an iron ring round the end of the 
chuck to prevent splitting. F, the pulley. The 
quicker the speed the cleaner the work, if by steam ` 
power or fiy-wheel. A vast quantity of rods can be turned, 
and one great advantage is that it matters not the 
wood being warped, as the distance in the chuck is so 
little that it will tarn to the shape of the wood. For 
light work a 1}in. iron will answer, but for heavy work 
a 2tin. iron will be required. 

A mandril of this description can be made by an 
amateur, and need not cost more than a few shilli 
If for small articles, and to be worked by the foot, I 
should advise the steam tube to be what is called jin. 
steam tube. If steam tube cannot be procured, gas 
tube will answer. Dry oak or mahogany is best for the 
frame, or, better still, teak wood, not being so liable 
to warp out of shape. In cutting rods, it i8 advisable 
for two to work at the mandri, as when it passes 
through the mandril a boy can hold and steady the 
remaining cut after leaving the hand of she operator, 
and also allow the rods to be entered quicker. 


SAMUEL SMITHER. 


ANNEALING STEEL, LINT, AND GILDING 
STRIPS OF WOOD. 


(4018.] —(11650.)—ANNEALING STEEL.—Heat to ® 
dull red in the forge, and bury in the ashes, so as to 
allow it to cool very gradually. When cold it will be 
sufficiently soft for all practical purposes. 


(11599.)— Lr. —Old linen sheets, &0., are erred 
to new cloth on account of the softness of the fibre. 
It is gen cut in pieces 10in. or 12in. broad, 
washed and dried, then taken to the lint machine. 
This machine consists of a steel knife-blade, with 
lle) sides, the edge of which is blunt, but ectly 
straight; this knife is fixed in a horizontal position in 
a frame, which is made to reciprocate by means of a 
pedal, When this is presse’ by the workman’s 
foot it causes the blade to descend vertically with its 
edge across a board, covered with leather, upon which 
the linen is placed; on taking the pressure off a pedal 
the knife is lifted from the work by the agency of 
springs. The linen is rolled very evenly upon a cylin- 
drieal stick, with the weft in the direction of the stick; 
a few inches of the cloth being uncoiled, and a few 
threads of the weft pulled off at the end, leaving a 
fringe of the warp projecting; tbe roller is held 
steadily with both hands by the operator, who begins 
by placing the end of the cloth in such a position upon 
the workboard, that when the knife descends by the 
pressure on the its edge shall pass between the 
first and second thread of the weft and press across all 
the warp threads; whilst the latter is thus held down to 
the table, the operator polis back the stick through s 
space of from a quarter to half an inch; the weft 
thread is thereby pushed farther along the rae 
threads, and from them is scraped the lint by the 
being drawn under the edge of the knife. The foot 
being lifted from the pedal the knife asdends, and the 
operator pushes the cloth forward again to take the 
next thread, which, by the pressure of the knife and 
the pulling backthe cloth at the same instant, is moved 
along the threads of the warp after the first, and thus 
raising more lint. In this manner the o tion is 
condacted thread after thread, until all the cloth on 
the stick is worked off, and thus is produced, when the 
work is dexterously performed, a sheet of thick downy 
lint. The difficulty of the operation consists in making 
accurate movements by the hands with great quick- 
ness; for if a weft thread is crossed by the knife, the 
work is checked or spoiled instead of forwarded. 


(11627..\—Grupn@ Stairs or Woop.—First prime 
your wood wiih two or three coatings of boiled linseed 
oil and white lead to fill up the pores of the weod, 
and to render the surface smooth and even. When the 


i priming is dry, lay on a coat of gold size, When the 


eS SER, 


gold size is sufficiently dry cut leaf-gold into strips, 
take up on the point of a brush, and apply to the pra 
already sized; press gently all over with a ball of 
cotton wool; the gold adheres to the 1 
and after a few minutes the superfluous gold can be 
wiped off with a oamel’s-hair brash. For burnished 
gilding proceed to cover the surface to be gilded with 
parchment size; after the first coat drying seven or 
eight more must be applied, consisting of the same 
size mixed with fine plaster of Paris or washed chalk ; 
and when the whole is perfectly dry a moderately thick 
layer of size mixed with bote or yellow ochre must be 
applied. Before this last coat the gold-leaf is 
applied as before, and while the size remains the parts 
intended to be bright must be burnished with a dog's 
tooth or agate burnisher. Wu. HA. rox HEY. 


THE HOLLIS OBSERVING SEAT. 


[4014.] —I WRITE to thank the inventor of this very 
excellent seat, which is advertised in yourcolamnas. It is 
of very simple construction, but very neat and effective ; 
it affords support for the head, as well as the rest of 
the body, keeping it perfectly steady in any position, 
and is therefore a great assistance in making observa- 
tions. Its price is so very low that I should imagine it 
would be well within reach of any who possess eveu & 
£5 telescope, and I can say from experience that it 
would be a most valuable addition to such an instra- 
ment. As I happen (unfortanately for myself) to live 
in a smoky atmosphere, my observations are neces- 
sarily confined to short distances from the zenith, and 
I greatly appreciate anything that enables me to ex- 
amine a vertical object, not only without dislocating my 
neck, but as comfortably as if lying on a sefa. 

BIRIUR 


APRIL 26, 1872. 
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THEOPHILUS AND CYRILLUS. i 


[4015.) —I sexp you a sketch and description of the 
two craters, Theophilus and Cyrillus, in the hope they 
will be of some use toa few of your readers. I ob- 
served these objects on April 14, 1872. 


THEOPpHILUs.—THaE FLoon.—1 is the principal cen- 
tral moontain; 2 and 3 are also two mountains, but 2 
is partly hid by, and lower than, 8; 4 and 5, on the N. 
are two hills, and 6 is another hil! lying in direction at 
ren reer 1 95 3; ue 9, are 5 Bills. 8 objeet 

: and 6 seems to me very ve. Buppose 
a mountain, uplifted by an interior force, and its ma- 
terials rushing down a B.E. direction, the result 
would be very much like this object. It terminates by 
the three digits 10, 11, and 12, but the two last are not 
so easily seen as the first. On this object, between 
the digits 10 and 11, is a small lacuna or s marking of 
that kind, I think, and shown in the sketch by two 
short parallel lines. The line 26, B. E. of the central 
hills, shows the boundary of a depression W. of it. 


5 THE ee SLOPE, 55 B the 
oundary of a large mound occupying portion 
of the slope, and upon which is the crater 14; 15 and 
16 are mounds with a longitudinal form. The portion 
of the slope between 17, 18, and 20 stands in contrast 
with 28, where the border is well defined. At firat 
sight it looks like a roundish form, with no particular 
marking on it; but, on closer examination, three 
mounds, 18, 19, and 20, with corresponding valleys, re- 
veal themselves and give a sort of satisfaction for the 
steady gazo they require (would “ L. C. E.,“ let. 8884, 
believe it 7). 21 a mound; 22a ridge; 23 is the well- 
defined border of the crater; 24, 25, 27, mounds; 28 
to 44, mounds of various sizes. Between 86 and 88 a 
short Mansy fae cleft runs in a somewhat N. and 8. di- 
rection. E. of this valley there is another, but 
TE ee en nonin the akan by a single 


tained in my letter 8698 towards the end, where it is 
stated that the end of this valley reaches the east of 
Street. It must be “tho east of crater a of Beer and. 
Madler, west of Street.” 


Jumet-Hainant, Belgium. 


ATMOSPHERIC DUST. 

(4016.)—My reasons for thinking that compara- 
tively recent sewage is mere dangerous than sewage 
which has undergone putrefaction or is actively de- 
composing (let. 8918, p. 92) are the following :— 


The substances excreted by an animal, although 
worn out by the wear and tear of its machinery, do 
not die immediately; they possess a sort of vitality, 
and in thet state sre active poisons to the animal, if 
retained, or again taken into the system. An instance 
of this may be found in the danger of dissecting 
wounds when the subject is not perceptibly tainted, the 
danger passing away when putrefaction has taken 
place. Weare not only constantly generating poisons 
and throwing them out by natural processes, but are 
most probably taking such animal poisons in, and are 
for the most part saved from the consequences by the 
power which indubitably the possesses of 
ridding itself of injurious substances, and doubtless 
we are indebted more frequently than we are aware to 
a smart attack of dysentery or diarrhea for deliver- 
ance from the consequences of such poisoning. There 
is not a shadow of evidence to show that zymotio or 
infections diseases are in any way caused by vibrios, 
bacteria, or the other small deer that disinfectant-mon- 
gers alarm us with; but there is a mass of evidence to 
favour the theory that these diseases are produced by 
what may be called the d constituents of our 
bodies. I especially dislike the word “germ,” and 
with the permission of L. C. E.“ would propose in- 
stead the term Nosogen,“ which is elastic enough to 


G. GavUDIBERT. 


Orritius.—THE FLoor.—1 and 2 central mountains, 
having each two small hills at their 8. end; 3 and 4, 
mountains belonging to the same group; 5, large low 
mound; 6 and 7, two mountains; 8 and 9, two very 
minute hills with power 227; 10,a mountain, on the 
S. W. of which emerges a cleft which runs in a south- 
ward direction with a gentle curve, until it reaches the 
mountain 11, behind which it disappears. It emerges 
again on the W. foot of mountain 11, takes a western 
direction, and, with another gentle curve,tarns towards 
the N., and ends near mountain4. This cleft, which I 
have seen before, is marked 12 on the sketch. 

Tus INTERIOR BLorE, N.—18, low monntain or 
mound; 14, a mound on which is a crater on the N.; 
15 and 16, mounds; 17, the largest crater in Cyrillas, 
with a peak in its interior; 18, a eer ary | across 
the slope and ending in a depression; 19, E. of Cyrillus ; 
20, a mound; 31, another cleft running from crater 17 
across the slope, and ending N. of a mound 22, E. of 
Cc us. This is the first time I have seen these two 
clefts; they seem formed by confluent craterlete, as 
their borders are very rugged. As the silver of my 
mirror is now much worn out, I had some difficalty in 
g these two clefts satisfactorily. 28, 24, and 25, 
ds; 26, a crater ; 27 and 28, mounds; 29, 80, and 
hillocke. The lines 32, 88, and 84, show the 
places of three large terraces; 85 on the S., to 87, are 
mountains; 88 and 39, higher portions of 8.W. border 
of Cyrillus. The line 40 on the E. is intended to show 
e place of a long sinuous valley between two ter- 


$. 
am glad Mr. J. Birmingham (let. 3917, p. 91, Vol. 
.) has seen the valley shown in my sketch of Tycho, 


wapuld myself rather call this object a valley than a 
And here allow me to correct a mistak 


suit any of the theories put forth to explain the origin 
of zymotic diseases. ow, if we take the case of 
small-pox, we find the matter produced by the disease 
is an active nosogen not only during the life of the 
patient, but long after death. For it has frequently 
occurred that medical students have caught the disease 
by merely standing about a subject whose death had 
been the result of this malady. And here let me re- 
mark that Dr. R. D. Thomson does not appear to 
think that any gases or vapours, the composition of 
which is known to the chemist, cause zymotic diseases, 
although he considers it certain that the nosogens 
possess a condition resembling the vaporous, for how 
otherwise can he account for catching these diseases 
when no contact takes place? I believe that these 
nosogens are allied in nature to cadaveric poison, to 
depraved secretions, like that of rabies—perhaps of 
syphilis; and that the maladies caused by mere putre- 
faction are totally different, taking the form generally 
of boils, more or less malignant, having no reg 
symptoms nor well-observed course. Considering the 
horrible stenches from privies and cesspools in which 
the greater part of the population lives, I think it is 
evident that these odours, however disagreeable, are 
not dangerous like the emanations and excreta thrown 
off from the bodies of even healthy persons, which, 
wheu conoentrated by want of ventilation, act with 
deadly effect. It is not at all necessary for persons to 
be sick to produce such poisons. They are constantly 
being generated and being thrown out by natural ex- 
cretion, and give rise to what are called sporadic cases, 
on any other theory perfectly unaccountable. Infa- 
soria are no more poisonous than oysters, and more- 
over, do not exist in the virus of small or cow por— 
par example—except when decomposing, when, ob- 
serve this, Saul Rymea, it ceases to inoculate, but 
in the latter case gives rise to symptoms which predace 
the feeling in some quarters so hostile to the Vaccina- 
tion Act. M. Paris, 


ARE ANTS PIRATES ? 


[4017.]—In the article on ant piracy (let. 8778, p. 
667), signed "Saul Rymea,” is a warning given to 
show no mercy to ants in our gardens. But a plea for 
the insect may be put in: ants prey upon all kinds of 
larva, &c., and in woods the large ant attacks the 
blossoms of shrubs and trees only when extreme dry- 
ness cuts off all other supplies of food. I have never 
seen a blossom touched when sufficient moistare kept 
animal and vegetable life going on the soil. 


GERARD BHITH. 


LIGHTNING. 


14018. — Ma. Toxxxs does not explain (etter 8922, p. 
93) the modus operandi of lightning. If we call to 
mind the extraordinary pranks played by flashes, it 
appears to me we must grant that if steam plays no 
part, at least the sudden expansion of air, and, perhaps, 
volatilisation of the substances disrupted, may prodace 
the effects. Some time ago I saw a tree that had been 
struck : a great of the trunk had been converted 
into small strips like lucifer matches. When we bore 
a hole through a sheet of glass by means of a spark 
I think there is no thickening of the edges of the hole. 
If so is not the glass vaporised? The lightaing must 
use some tool to bore with, snd I believe this instru- 
ment to be, generally, enormously heated air. In the 
majority of the cases I have noted there does not 
appear to have been steam at work. M. Panis. 


AURORA. 


[4019.]—Ox the evening of the 10th April there was 
a rather fine lay of aurora. As the twilight faded 
the northern north-western horizon was occupied 
by a pale blue homogeneous light extending to a height 
of about 15° above some remarkable b dark 
cirras clouds, which appeared to radiate from the 
magnetic north. These clouds were almost stationary, 
and the same form of clouds had been persistent all 
day, especially at about 8h., when some streamers of 

light haze radiated in a remarkable manner from 
a point above the WNW. horizon, and were so sharply 
cut off on their south sides as to ap almost solid 
matter. (The same remarkable branching cloud 
polarised in the magnetic meridian was visible in front 
of the fine aurora of April 9th, 1871.) 

At 9h. 80m. numerous fine streamers shot up, all per- 
pendicular to the horizon, and in a few minutes 
merged into one another, and assumed a pale rosy 
glow. The light in the north brightened, and at. 
lib. 80m. became very intense in the magnetio north, 
where some superb blue and carmine streamers shot 
up to within 15° of the zenith. The aurora was still 
in the north at midnight. 

On the IIth extraordinary bands of haze radiated 
from points in the NE. and SW. (in which places the 
sky was exceedingly luminous), and stretched across the 
sky in gigantic arches. 

Champion Hill, April 12. 


INFLUENCE OF COLD ON VEGETABLE GRAINS. 


[4020.}—I OBSERVE Saul Rymea’s” criticism (p. 
126) of M. Duclaux’s experiments, and my account of 
them, and would make a remark or two in explanation. 

The conclusion drawn by M. Duclaux was, that cold 
had some influence on the germination of those grains 
of Belle-de-Nuit and Volubilis. Some of the grains 
that had been exposed to cold had germinated ; 
none of those flot exposed had germinated; and, al- 
though in one of the Volubilis pots none of the 
had germinated (though previously exposed to cold), 
yot this did not destroy the preponderance of evidence 
on the other side. Well, then he adds that some grains 
that have not been exposed to cold—that have been 
kept all winter in a heated chamber—germinate, never- 
theless, at a certain time (and, perhaps, if I had said 
nevertheless, for none the less, it would have been more 
accurate). Germination takes place spite of non-ex- 
posure to cold, so that the cold is not indispensable to 
the germination. Nevertheless (and there is nothing 
now stated which conflicts with this inference), the 
fact that those grains experimented upon have their 
germination affected (in some way) by exposure to cold 
is a presumption that other grains do not escape the 
influence in some way or other of cold, when they are 
exposed to it. The fact of germination in some cases, 
where there has been no exposure to cold, does not 
preclude the possibility of some influence of cold on the 
mode of germination where exposure has taken place. 


A. B. M. 


HERBERT INGALL. 


GLAZING CONSERVATORIES. 


(4021.] —T az plan recommended by our friend Saul 
Rymea,” at page 88, under the heading of Improved 
Method of Glazing,” is an old, tried, and costly one. I 
am of opinion that the old putty system equals it. 
Knowing a glass-house constructed on the iron system, 
it has not answered well or anything like one efficiently 
glazed with putty. Thechief objection is the expan- 
sion, I know, but there are other ones besides this. In 
fact the owner told me he would not have another roof 
glazed on the principle on any account. It is well 
enough for Rat-Tat” to raise bad are for ventilation ; 
let him try it. I sm afraid he break some in the 
experiment. I maintain a conservatory glazed well on 
the putty system, well sprigged, &c., drives all iron and 
glass alate roofa into the shade. I should like to hear 
“ Jack of All Trades’,” and s few able correspondents’ 


opinions. H. B. E 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 370. 


APRIL 26, 1872. 


148 
os ̃ 


BOILERS—CASTINGS—ROTATING SHOT. 


[4022.)—-T HERE have lately been several designs of 
engines for amateurs in our Mrcuanic, but hardly 
anything has been said abont boilers, a part of the 
subject which seems to me to require quite as much 
attention, and afford almost as much scope for design, 
as the engine itself. Indeed, 1 snepect it often happens 
that the amateur, having completed a highly-fiuished 
engine, finds himself “nstnmped” by the want of a 
boiler which be does not feel sure be can make safely 
himself, and of which he dees not quite know the most 
suitable kind to order. I should think that a vertical 
boiler would be the best, and, if possible, fired with gas, 
burnt through wire zanze, as recommended by“ Honb- 
jon“ some time ago. Some small field-tnbea might 
be added, or a few tnbes bent to the shape ef a U, with 
one leg longer than the other. The shorter leg heing 
fixed in the crown of fire-box, the bend wonld hang 
down in the fire, and the tonger leg would reach nearly 
to lowest water-level. I shonld think there would be a 
rapid circulation set up. Would this beso? Wonld 
it also be practicable to make the steam-pipe go down 
inside the boiler, and, if possible, through furnace? 
This would euperheat the steam, and very little pipe 
wonld be exposed to the air. Have any of ours“ 
tried a boiler, illustrated in one of the first volumes, 
formed of a sheaf of tubes connected top and bottem 
to two tubes encircling the whole? A few particulars 
as to coat (if admissible here) wonld be acceptable. 

I hope Proven” (let. 3990) will favour us with some 
more particulars about casting with cera perdota. I 
have often thonght it-would be just the thing for an 
amateur with the aid of a Gritlin'’s gas furnace. Is 
common beeswax used, and how are the moulds made 
and baked ? 

I believe that the plan snggested by “ Philan- 
thropist ” (letter 3992) is employed to rotate stickless 
military rockets, which have in the rear end a central 
hole for the propelling jet, and a circle of oblique ones 
for rotating, FABER. 


HOUSEHOLD ELECTRICITY. 


[£028.]—UxNDER this head one of your Transatlantic 
contemporaries makes the following statements, which 
bear upon a discussion recently carried on in the 
ENGLIsg Mzcnanic. The moralising which follows 
them is not of a character to interest your readers, so 
I merely send this portion of the article, and can 
only express the personal opinion that Boston must be 
a favoured city indeed. No need of Palvermacher’s 
chains there—or even lamplighters :— 


During the extraordinary clear cold weather which 
prevailed in February and March the electrical phe- 
nomena observed in some houses excited much interest. 
In our own dwelling, for many days, no member of the 
family could walk across a room and come ig contact 
with a metallic substance withont receiving an electrical 
shock, accompanied with a spark and report. Tho 
door knobs, stop-cocks connected with steam radiators, 
gas-cocks, registers, &., were 80 electrically spitefal 
that they were handled with caution. Our children 
amused themselves in the evening by lighting the gas 
with their fingers, and altogether the electrical con- 
dition of the atmosphere was quite unusual. In order 
that this exhibition of household electricity may be 
witnessed in perfection, it is necessary that the weather 
be clear and cold, and that the rooms be carpeted with 
heavy carpets, and these should be insulated by paper 
mattings beneath. Under these favourable conditions, 
a person scofiing or even walking across a room 
becomes so charged with electricity that he can ignite 
a gu jet readily by applying to it the tip of his finger.” 

. G. J. H. 


B 


NEW DOUBLE STARS. 


14024.J—I nave not been able to do much recently in 
the way of 5 new double stars, and have only the 
following to report :— 


„5 vr, 689, 7b. 24m: 51s., N. 
’:8, : : 7“. About one de sofC 
and Im. 25s. p. sai an 
AvricaL.—L 10696, öh. 34m. 10s., N. 29 47: g, 11}: 
200°: 6“. This is 3m. 523. f 26 Aurigal, and about 87’ 
further s. It is nearer X764, which is abont half a 
degree ep. This pair is similar to the one in Gemini, 
neither of which are difficult or very interesting. I 
notice a second companion to 26 Aurigal not men- 
tioned by Struve or Webb, but it is too enay an object 
to have escaped observation entirely. It is about 
12m., the position angle being 115°, and the distance a 
little more than double that of Struve's companion, or 
in the neighbourhood of 30”. 


CraTeris.—L 21697, 11h. 17m. 11s., S 9° 42’: 74, 103 
> 80°: 2“. A very pretty double star abont 30’ from 
Crateris np; seen bat once; but, probably, only 
moderately difficult. 

Hrprz.—L 19393, 9h. 47m. 26s., S. 18° 52°: 73, 9}: 
90°: 5”. A fine, but very easy pair; abont 35’ , a 
5m. star. The bright star is omitted on Proctor's 
maps, but given on Argolander's. Having loaned tho 
Sega I the “ Uranometria Nova,“ I 
am unable to give its designation there, it i : 
19483 of Lalande. = PERAS 

Canis Mrxonis.—Th. 55m. 44s., N. 8° 26“: 8, 12: 
180°: 2'5". The only dithenlt pair for a sin. aper. 
ture in this list; found on the same evening with y 
Canis Minoris, and probably more diffcult than that 
pair. It is aboot 3° s of P VII., 289, a star visible to 
the naked eye a short distance following 14 Canis 

Linoris; both shown on Proctor's maps, the first 

:thout designation. The double is nf a Tu. star, 


this plant must be a picture of beauty while in bloom. 
This Maguolia, where it has attained anything like the 
size to which it is capable of growing, is certainly one 
of the most attractive plants that it is possible to be- 
hold, and Mr. Record, tho gardener at Hattield, saya 
truly :—'‘ I am much afraid that in these sensational 
times, gardeners— many of them, at any rate—are 
committing an error when planting, by not assigninga 
place to some of our old servants, and especially to this 
beautiful and noble-looking Magnolia.” 

Blood manures, phosphated ditto, and sundry others 
which, in the ‘‘unhappy” position of thoir elements 
are exceedingly offensive, become serviceable friends 
when their powers are exercised in helping the roae to 
manufacture its porfume. After pruning the heada 
of rose trees, dress with a mixture of soft soap and 
black anIphur. This is said to make the bude less 
inviting to those caterpillars which bore into and cat 
out the hearts of the buds just when they should be 
barsting into leaf. Light- coloured roses are enpecially 
appetising to these little posts. , SauL RTE. 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 


(4927.] — “ PHTLANTHRO TS T's idea would be of no 
practical use. Even supposing that the projectile 
could be rotated in a satisfactory way, the line of tre- 
jectory would be too high, and the shot wonld travel 
too slowly. In Philanthropist'a plan the interior 
of the shot is shown as being filled with a slow-burning 
composition—how would he contrive a shell? It is 
a sine gud non that a gun must fire a shell; in fact, in 
our light guns we seldom use anything else. The idea 
is, in reality, the same as what we see in Boxers 
rockets, in which the rocket is rotated during its flight 
by the escaping fire acting on a metal fan in rear; in 
fact, it is the principle of Barker's Mill.“ 

The second query might certainly do. The Ger- 
mans have floating corn-mills on the Rhine, which, 
being moored fast, have their paddle-whcels turned by 
the force of the stream, and so work the machinery 
inside. ARTILLERY CAPTAIN. 


THE DECIMAL §YSTEM. 


(1028.]—"' AN ounce of practice is worth a pound of 

theory.” I fairly confess I do not understand a good 
deal of the talk your learned correspondents indulge 
in about the decimal system; but then I do under- 
stand the system itself, ay, and use itand have it here 
in mine own honse. Some years ago I went to the 
United States (I am sure if I had read anything like 
the learned dispntations the opponents of the decimal 
system indnige in, I shonid not have ventured) ; I fell 
in with the mode of notation there easily enough, and 
worked with it without giving it much thought or 
theorising about it. When I came home I had, of 
course, to adopt our barbarous style. But I soon found 
I was using a mass of figures much greater than I had 
found necessary in the States, and that in many cases I 
could not get the nice accuracy I required. I returned 
to decimals, and now never use anything else, except 
where compelled by the usage of those around me. 
a manufacturer, im estimating cost of production I 
find it exceeding usefal—in fact, Ido not see how I 
could get along without it. Having this experience I 
marvel at the stupidity of the people who oppose the 
introduction of the system here. To speak after the 
manner of women, “it's awful!“ About as bad, in 
fact, as our railway carriages. C. J. H. 


— 


CO-OPERATIVE SOCIETIES. 


[4029.])—Havine propounded a definite and practical 
problem of vital importance to co-operators, I am not 
going under this head to fill your columns with diffuse 
generalities, nor be led away from my sabject into the 
untried paths of social science with E. L. G.” Let 
me, therefore, make this, my last letter, as concise as 


possible. 
“ Philo’s " “check system” is the commonest, sim · 


both being in a low power fleld. There is an exceed- 
ingly minute pair aboat 100" np this pair, similar to 
that near » Canis Minoria, bat much fainter and closer. 

SEXTANTIS.—10h. 15m., S.9°7' : 8, 103: 190° : 1°75". 
I open my letter to add this fine pair, found last even- 
ing. I have not ascertained its place exactly, but give 
the nearest minute in R.A, It is some distance f 17 
and 18 Sextantis, bnt 17 20 « It is also sj a Em. star 
the designation of which I am not certain. 

I am obliged to Mr. Knott for his measures 
of some of the doublo stars, I have recently 
obtained a micrometer, bnt fer want of suitable 
cleckwork enn do nothing in the way of measnr- 
ing double stars. I have been agreeably disappointed, 
however, in finding that minute points ef light near 
brighter stars are rather better seen with the instru- 
ment illumiuated than otherwise. I have never before 
seon a Micrometer attached to a telescope, bnt had the 
impression that the light from the lamp tended to ex- 
tingnish faint stars, Possibly the fact that I have been 
obliged to illurainate in a way never intended by the 
maker may have something to do with it. 


Chicago, April 9. S. W. BC nN AA. 


ALLINGHAM’S PROPELLER. 


[4025.J)—I worntn be extremely obliged to Amos 
Appleyard (letter 3919), if he woald inform me whero 
there is any published account of a method of propnl- 
sion similar to mine, as I have never met with anything 
similar, although well read up on such subjects, and 
used all precaution before commencing to patent same. 
Wonld also suggest to him that it is, to say the least, 
foolish to pass a sweeping assertion relative to any 
apparatus which he hns never witnessed in operation. 
I have exhibited a model, 7it. long, propelling quickly 
against the obb tide of the river Mersey, running ont 
at, perhaps, five miles per hour, as well as the united 
force of the wind and waves, all three forces against 
her, and am ready to show it to any one interested in 
such matters. There were scores of people saw it do 
80, and engineers declared that no steam-engine fitted 
to a boat same size could accomplish it. Size of boat, 
7ft. x Sin. beam, and draught, 2in.; depth of blades 
from surface, 20in. This apparatus wonld be invalu- 
able for lifeboats, as the time they are most needed is 
that in which the singular advantages of my invention 
are brought into play—viz., against a head wind. 

JOHN Jangs ALLING HAM. 


HORTICULTURAL JOTTINGS. 


14026. —1I sEND a few clippings which may be of 
interest to many of your readers. Some time back I 
spoke of the advantages which accrue to the persever- 
ing horticulturiet in a commercial sense, as well as 
the pleasure afforded in watching the growth and 
development of new varieties of plants. This was, I 
think, in connection with a discussion on the possi- 
bility of obtaining a change in the colour of primroses 
by means of chemicals, or of raising plants of certain 
kinds with flowers of a colour at present missing—c.g., 
bluo roses or dahliae. In reply to this if was asserted 
that there is no genus of plants which yields blooms on 
its different species of the so-called three primary 
colours, blue, yellow, red. One of yuur correspondents 
immediately pointed out tho incorrectnesa of this 
statement, but as Mr. Sowerby has recently published 
a list of the genera having species of these three 
colours I copy it for the benedt of those interested in 
the question. He says: —An assertion is often made 
respecting the colours of flowers of plants which is 
scarcely verified by facts. It bas been said that plants 
with flowers of the three primitive colours, red, yellow, 
blue, are not found belonging to the same genus; the 
following, however, contain species with the three 
colonrs more or lesa distinctly defined, and if pink be 
included as a red colour, the list might be mach ex- 
tended. The list is copied from a catalogue of plants, 
but many of the genera are familiar to all growers of 
planta :— i 


Ajnga Hibiscus Phaca : 

: plest, and best that has come under my notice; but 
4308 r 9 reas there is a flaw in it, asin every system yet tried. It is that 
Amaryllis 111 Rondeletia many purchasers do not take their vouchcrs, especially 
Anchusa Ixia Salvia if they are non-members, or the amount of their pur- 
Anemone Juatieis Scutellari chaso is insignificant. In these cases, if the shopman 
Aqnilegis Lachenalia Sedam „ 55 to pocket the money, and 
5 5 ee “ Philo's ” system is chiefly nsefal as furnishing the 
Dabioun Lavatera Stach S data for a proportionate re-partition of profits (so called), 
Billbergia End Station but, asa check System,” it may be easily evaded, ex- 
Hromelia Lobelia EERE cept the delivery of @ voucher (of which copy is Rept) 
Centaurea Lapinus Tephrosia can be insured in every case. In practice, I belſere 
Cereus Martynia Teacriam ae be impossible, unless a clerk is kept to take 
„ Mori 1 The metallic check system is open to the same obj 
Clitoria Mimalus Mienen tion. I wonld refer Philo” and any other reader fi 
Convolvulus Monarda Trifolinm terested in this subject tothe Co-operative News, spegi 
Garen Ononis Trigonella edition, April 4, wherein a full account of the varigus 
Eranthemum Orobanche Tres olan systems in operation is given, as discnased at the Co- 
Erinus Grob vad x operative Congress. I still fail to comprehe 
Eapatoriom Oxytropis Verbena “E. L. G's” „check system,” if his letter be suppose 
Goodenia Palürzoninm Vicia 10 give any. Is he not aware that if a . 

1 in r: e responsible for the invoiced weight of goods, he 
e hile n Viola, 40. wonld have to bear the loss in retailing (which is an 


unknown quantity)? It is not merely the profit (s 
called) which bas to be checked (that is not an easy 
matter), but also the loss from retailing, technical! 
termed leakage. If you make the shopman's allowance 
sufficient to cover this loss, you offer him a preminm 
to give the purchasers short weight and measure. On 
the other hand, if you let this leakage loss fall on the 
society, it is a very difficult thing to determine wha 


The Magnolia conspicna deserves to be grown much 
more extonsively than it is. A magnificent specimen 
isto be seen at Hatficld House (Lord Salisbury’s). 
The girth of its stem close to the groand is nearly dft. ; 
it covers a space about 35ft. in height and over 20ft. 
wide, and is covered with blossoms from bottom to 
top, so thickly placed that 50 flowers may be counted 
in a square yard. Considering their size and colour, 
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amount of eash proßt the shopman ought to hand over 
Jam not discussing E. L. G.'s” definition of oo-ope- 
ration, In another place I should try to show that his 
definition is false, hia elaborate schemes chimerical, 
and his social theories both immature and pernicious ; 
but, as far as concerus this discussion, Philo” baa 
sufficiently vindicated the commonplace Co-operative 
Bociety from the attacks of the “roaring lion in his 
admirable letter, No. 8166, Vol. XIV. F. 0. 8. 


[4030.]—I Ax afraid F. C. S.” will not derive mnch 
advantage from the replies to his appeal for a descrip- 
tion of an effective check system; whetber he pays 
„E. L. G.'s” secretary, or pays the stationer for 
**Philo’s ” rather expensive cash-book, the result will, 
from a pecuniary point of view, be, I fear, equally 
unsatisfactory. But the difficulty may be got over 
(not by a check system), and has been got over by mere 
than one large firm I could name, who bave to employ 
managers of branch retail businesses where constant 
personal supervision ia impracticable. Let F. C. S.“ 
take a ledger—enter on the debit side the stock on 
hand (taken for the purpose) af selling prices, adding 
afterwards from time to time the amount of invoices 
for goods received at selling prices. Enter on the 
credit aide the amounts of cash handed over by the 
manager. After a convenient interval take stock 
again, enter the amount on the credit side, the balance 
will show the amount of loss by—weall, we will call it 
waste—during the interval between the two stock- 
takings. Now, the manager must be made responsible 
for this waste, that is, he must be engaged subject to 
the liability of making geod all loss which may arise, 
which cannot be aceounted for—i.c., not arising from 
bad debts, legitimate deterioration in stock, &. Of 
course, this liability would bave to be considered in the 
salary offered, but I venture to aay that if F. C. S. 's 
present loss ia 5a. per week, and he offers an increase 
of salary to the manager of 2s. 6d. per week on the 
above conditions, the manager will make ls. 6d. per 
week out of the transaction. Loacn. 


PIANOFORTE ACTIONS. 


[4081.]—Propasiy the subjoined observations on 
the actions engraved in No. 368 of the ENGLISH 
MecHantc may tend yet farther to elucidate this sab- 
ject, which is of great importance to both musicians 
and pianoforte-makers. 

I did not think it worth the space it would occupy to 
send a diagram of the continuation of the sticker O, 
Fig. 1, downward, showing its connection witd the lever 
and the hopper, by which the latter is lifted. These 
parts of the common cottage actien—-of which Fig. 1 is 
but a modifieation—aro co familiar that it seems need- 
less to illustrate them; but I mey remark that I much 
prefer to connect the sticker O with the lever on which 
it rests by a bird’s mouth, besause of the facility it 
affords for removing it. I knew no better method of 
checking the hammer in a sticker action than that 
patented by Stewart, 1648, which is, however, only a 
method of applying Stempff’s modification of Erard’s 
inside check — i. e., placing #% on the hopper. Some 
better way of setting off the hopper than the usual 
claumey one of employing the motion of the key to 
drag it off would seem very desirable. Probably 
eranking the hopper and causing the cranked portion 
to impingo against an adjustable stop, d la Erard, is the 
very best method now in use, nor do I think it can be 

improved on. i 

The butt in this action has its lower past forked to 
receive projections from the hammer-rail and sticker 
in which the centre wires are supported. That projec- 
tion P which connects the sticker O with the butt E 
may, if preferred, be made in two parts, embracing the 
centre wire of the sticker joint. This method, which 
ig a very good one, is often employed by French 
makers, because it enables the parts to be disconnected. 
I bave, for cheapness, represented the projecting piece 
P a cylinder five-sixteenths of an inch . (glued 
into an oblique hole bored in the sticker O), flattened 
at its sides where it enters between the fork of the butt 
E. If made in two parts, that portion which projects 
must be made of rectangular section, and deep enongh 
to afford sufficient hold for the clamping-screw. The 
top piece, which clamps the centre wire, may either be 
of metal—as the French makers prefer—or of hard 
wood, say beech or hornbeam. 

Shonld it be preferred to attach the damper to the 
hammer, the butt must be extended jin. below its 
centre—i.e., safficiently to receive the damper wire, 
and the projecting piece P mado long enough to bring 
the sticker O sufficiently forward to allow room for the 
damper behind it when the hammer strikes the strings. 

Fig. 2. This diagram shows that besides the advan- 
tage of enormously increasing the force of the blow 
without adding to the weight of the hammer—sa very 
important consideration in the treble—another great 
advantage results from the hammer being propelled 
through rather more than half its path by the last 
third of the key's descent, because it necessarily follows 
from this that when the key is allowed to rise the 
same quantity—viz., one-third of its path—there is 
nothing to preveat the hammer from falling back from 
the strings as far as the last third part of the key’s 
path pop as it towards them—to wit, rather moro 
than ite path. Now, 157 mark the practical con- 
mequence of this fact. nder these circumstances 
thore can be no necessity in this action to check the 
hammer very near to the strings, although this is a 
necessity in ordinary actions for obtaining the power 
of repetition without much rise of the key. If—as is 
the case in this action—a rise of the key equal to 
one-sixteenth of an inch allows the hammer to recede 


* 
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from the strings about one inch, and the hammer be 
cheeked at (say) 1łin. from the strings, it follows that 
bat a comparatively small portion of its weight can re- 
main supported on its centre. Practically, the 
bammer’s centre of gravity recedes so far from the 
vertical plane of its centre that its own weight causes 
it to fall so rapidly that it requires but little assistance 
from the counterweight D to compel it to “ follow the 
finger,” as a pianist would express it. T need hardly 
add that this is very important indeed when the treble 
hammers are returned by counterweights, because the 
lighter the latter can be made for them to act effec- 
tually the less “‘thuddy” the blow, and consequently 
the less blocky” the tone will become. 

While writing on the subject of these actions, I may 
as well add that I found it possible to make a vet 
cheaper satisfactory action than either by making the 
sticker O rest in a socket formed in the key, as shown 
by L, Fig. 4. When the regulating screw was adjastcd so 
that the key raised the hammer to within in. of the 
strings, I found the momentum of the hammer quite 
sufficient to carry it through the remainder of its path, 
and to cause it to strike the strings with sufficient force 
even when playing pianissimo. No doubt the hammer 
conld not have reached the strings unless some separa- 
tion between the clothing of the bottom end of the 
sticker and the head of the adjusting screw had 
occurred, but that separation was of so small amount 
as to be quite imperceptible, at which we need not be 
very much surprised, when, by the stndy of Fig. 2, we 
have learned that the vertical rise of the sticker during 
the last din. of the hammer’s path is almost in- 
appreciable. For forming an elastic connection be- 
tween the key and the sticker I made a saw ont in the 
side of the latter, inclining downward at about 30°, on 
the bottom of which a very weak wire spring rested, 
similar to that of an old grand jack, but not so stiff, 
the other end of which spring was inserted in the key. 
The sticker and the hammer to which it was hang 
were thus compelled to descend with the hinder end of 
the key whose rate of descent could be determined by 
loading it sufficiently. 

I think it would be difficnlt to make any upright 
action which can surpass this as a repeater or excel it 
in cheapness. How it will work with very heavy ham- 
mers I cannot say, not having tried, but if the strongth 
of the tie spring and the loading of the key bo pro- 
portionally inereased I see no reason why it should not 
act at least as well in the bass as the common action 
does. With the very light-headed treble hammer (the 
sticker also being made as light as it can be with the 
needful rigidity) in the model it answers admirably, 
the hammer exhibiting no tendency to return to the 
stringand again strike it—in fact, it is almost as steady 
as it weald be if held by a check. 


In this model the ean fining rail KM, Fiz. 4, does rather more than doabled. 


net exist, i$ not being required. Only about Sin. of 
the lower end of the sticker is rounded to enter the 
socket in the key. By lifting the tie-spring out of the 
saw cut im which it normally rests, the key may be 
taken out, as also may any one sticker if made so that it 
ean be dissonnected from the hammer butt. When 
needful to take this action out of the instrament leav- 
ing its keys, all the tie-springa must be disconnected 
from the stickers by pushing them asido, which 
may be a alight dicadvantage, bat after all the 
doing of this, and their after replacement when the 
action is reinstated, is but the work of a few minutes. 
So this mechanick ™ is not very bad; indeed, the 
greatest defect I discovered in it is the difficulty of 
silently stopping the key’s motion in time to prevent 
the hammer blocking against the strings. However, 
not liking te be beaten, I succeeded in overcoming this 
dificnity by employing a back touch, about 2in. wide 
on its lower surface, which was inclined at about 100. 
On the top of the key an inclined plane at the same 
angle was fixed, and by sliding this plane to or from the 
key balance the key was silently stopped“ dead“ in 
the required position. Of course the cloth washer 
under the front of the key was packed up by paper 
discs until the descending key came in contact with it 
a trifle earlier than its hinder part impinged against 
the back touch, because the clothing of the latter was 
considerably thinner than the cloth washers beneath 
the fronts of the keys. 

In Fig. 2 the proportions are about those which I 
think would -be generally preferred, but if must be 
obvious to any mechanic that those propertions may 
vary, so that the force of the blow may be 
increased in the treble if thought desirable, or 
diminished inthe bass. The first may bo effected by 
allowing the notch or shoulder in the hammer batt to 
travel farther back towards the plane of the hammer 
centre, so that the leverage may be yet more 
diminished, and thereby the hammer's velocity yet 
farther increased. It is obvious that, if at the instant 
it strikes, the leverage be diminished to one-hal! that 
represented i. o., from one-eighth to one-sixteenth of 
an inch, the hammer’s velocity must be doubled, and 
the force of its blow increased in proportion. Under 
these circumstances the rise of the hopper would not 
be sensibly inereased, but it would impel the hammer 
through more degrees of the circle—in other words, the 
length of its path woald be increased. 

There ie no reason why the radius of the hammer 
should not exceed 4in.; hammers bin. and even Gin. long, 
have been employed. Now, cateris paribus it is obvious 
if the hammer’s length be increased from 4in. to bin., 
its head must travel ŝin., and if increased to Gin. ljin. 
further, thus increasing the hammer’s velocity 25 and 
50 per cent., without causing its centre wire to rotate 


through a larger number of degrees. 


As the centre of gravity in sach long hammers must 
be farther from the vertical plane of the hammer 
centre, the finger will n ily be more resisted at 
the commencement of the key's motion than it is by 
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the preponderance of a 4in. hammer, but if the 
same additional velocity be imparted to the din. 
hammer — to effect which its total path must 
also be increaced—tho additional resistance to the 
finger, caused by the greater distance which the 4in. 
hammer's centre of gravity is in front of the vertical 
plane of its centre, will not be nearly so much felt, 
because it then becomes needful to commence the 
hammer's motion with the notch or shoulder in the 
butt considerably lower. Now, the lower that sheulder 
descends—nntil it descends to the level of the hammer 
centre—the farther in front of the hammer oentre it 
must be, which is only saying, in other words, tho 
greater the leverage becomes at which it acts on the 
hammer. This lowering of the notch is a necessity if 
the distance the hopper rises be not diminished—a 
thing which can only be done without altering the 
relative velocities of the key and hammer by reducing 
the depth of the touch, doing which might be unpleasant 
to a performer accustomed to touches from five- 
sixtgenths to three-eighths of an inch deep; but after 
all, this is merely a matter of what you are used to, 
and, for anything to the contrary with which I am 
acquainted, old Bach, Mozart, Clementi, and others of 
the old school of pianists(who are commonly supposed 
to have been tolerable executants) may have played 
none the worse in consequence of the fact that the 
keys of their ancient pianos only descended about zin. 
Oa the contrary, I find a rather shallow touch is much 
easier for the performance of rapid runs, shakes, 
trills, &o. 

The hopper in Fig. 8 is sufficiently cranked to allow 
the path of the hammer to be increased to 2fin., 
quite as long, I think, as it is desirable to make the 
path of a heavy middle C hammer. Of course, as we 
ascend towards the treble the dampers may be made 
shorter. The more this is done the further the ham- 
mer can descend without being stopped by the damper 
block touching the back af the hopper before the kam- 
mer arrives at the string, until we arrive at C above 
the lines, 74in. long in my scale, above which note it 
is not customary to employ dampera. There will then 
be nothing to prevent the hammer being allowed to 
descend until it recedes to 8jin. from the string. This 
will require the hopper to be lifted three-tenthe of an 
inch, exactly 50 per cent. more than it rises when the 
path of the hammer is only 2jin, as represented in 
Fig. 3, the hammer in which is impelled about eighteen 
timos faster than the key descends under the finger. 
By increasing the path of the hammer to 3zin., and 
diminishing the leverage, at which the hepper acta on 
the batt shoulder or notch, to one-tenth of an ineh, 
the velocity of the hammer (in consequence of that 
diminished leverage combined with the increase of 50 
per cent.in the total rise of the hopper) becomes 
It is, in fact, driven 
about forty times faster than the descent of the front 
end of the key. Of course the head of a hammer 
driven at this velocity mast be comparatively light, or 
the touch must become heavy. 

THE HARMONIOUS BLACKSMITH. 


1 


COLOUR. 


14032. —I DENY Mr. Benson's right to assume cor- 
tain " doctrines” as accepted,“ as he does at p. 97. 
There cannot, as yet, be said to be any accepted“ 
doctrine regarding colour sensations. To my mind his 
experiment with red spota on black and white surfaces 
is quite inconclusive as regards the point in question, 
for he may make the spots gray instead of red with 
similar results ; gray being, according to my view, not 
a colour, but merely complete light of a certain in- 
tensity. 

Mr. Benson speaks of my mentioning only one thing 
in support of my views. I, however, indicated that 
other facts might be brought forward, and of one of 
these, which is well-known, Mr. Benson has in his books 
attempted an explanation, but not, to my mind, a satis- 
factory one. When the eye is for a considerable time sub- 
jected to light of one colonr—for example, in a room 
lighted only by windows of aome one colour —a gradual 
change seems to take place, which is commonly described 
by saying that the eye becomes less sensitive to that 
colour. This, however, is accompanied by the remark- 
able circumstance to which I would draw particular 
attention, that the strength or quantity of the light does 
not seem to diminish. The light becomes apparently 
whiter; but how can this be if white is a campound 
colour ? Tbe window is supposed to exclude those very 
rays which the entering rays require to combine with, 
on the cemposition theory, to make white. Then, in 
all attempts to measure the relative intensities of the 
different coloured rays composing daylight a very con- 
siderable preponderance is assigned to the yellow rays, 
and we have every reason to believe that daylight is 
really very yellow, but yet we regard it as pure white. 

What Mr. Benson refers to in his third paragraph 
presents no difficulty in connection with the non-com- 
pound views as to white. I have not suggested that 
the rays combined in white light are not heter eous, 
and it is easy to understand that if the sensitivenesa 
to certain of those rays bas from any cause been 
diminished, other rays tending to prodace an opposite 
disturbance will produce a colour sensation. my 
former letter I suggested that any ray giving rise to the 
simplest colour sensation also always produced socom- 
panying whiteness. 

The frat sentence in Mr. Benson’s last h is 
peculiar ; he describes a certain fact in two different 
ways, and apparently imagines he has stated the effect 
in one description and tho cause in the other! The re- 
mainder of the paragraph calls for no particular re- 
mark, ag it is not difficult to imagine” a great many 


things. 
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Since I last wrote on tbis subject in January certain 
facts bave come to my knowledge which, I think, favour 
the theory of five simple colonr sensations—red, 

ellow, green, blue, and violet. Formerly green was 

eld to be compound, because it was supposed to ve 
producible by mixing blue and yellow; but is now held 
to be simple. We should, therefore, be warned against 
hastily assuming that yellow or blue are compound, 
because they can Apparent be produced, one by mix- 
ing green and violet light, and the other by mixing 
green and red light. When one looks through a prism 
at a strip of white on black, which is wide enough to 
show some white, tho white is seen in the middle, 
dividing the colours into two different sets, one set 
having red shading rather suddenly into yellow and 
finishing with a slightly greenish yellow, and the other 
set having violet shading into blue and finishing with a 
Slightly greenish pale blue. 

A person of my acquaintance, with a good eye for 
colour, and who normally sees the colours under the stated 
circumstances as just described, has recently had his 
eyes peculiarly affected after taking a strychnine tonic. 
Without noticing any particular difference in the 
colours of objects generally, excepting that he seemed 
to miss seeing some of the finer and richer shades of 
blue, this person had his attention (one day recently) 
drawn to a broken cut-glass gaselier pendant, and 
accidentally looking through a prismatic part of it 
towards a window was at once struck by a remarkable 
difference he observed in the colours exhibited as com- 
pared with what he was accustomed to. He, of course, 
at once got a proper colour prism, but still found the 
same difference. The series of colours beginning with 
red did not appear altered, excepting that the red 
seemed, if anything, a little more than usually inclined 
to crimson; but in the other set of colours the violet 
seemed richer and more like purple, the blue almost 
absent, and the light blue inclining to green, changed 
to the ordinary rich green seen in the spectrum of a 
narrow alit. On looking through the prism at a shaded 
lamp, in which was burnt an oil believed to be photogene 
or petroleum spirit, blue was entirely absent, altheugh 
seen ordinarily, and a rich violet was seen graduating 
quite suddenly into a rich green. These peculiarities 
seem difficult to explain on any assumption, excepting 
that the sensitiveness to simple blue was tach re- 
duced, and that, therefore, the normal eye must be 
capable of transmitting separate simple sensations for 
green, blue, and violet, at any rate, and in that case it 
is obviously most probable that it can also transmit 
separate simple sensations for both yellow and red. 

y should we (mentally) recognise these five dis- 
tinct colours and no others? It is useless for the 
“ three-primary” theorists to say this or that colour 
can be made by mixing two of the three primaries, for 
the three-primary” theory requires six distinct colours, 
and six distinct colours do not exist. There is no dis- 
tinct colour between pure blue (untinged with violet)and 
pure green, between green and yellow, or between 
yellow and red; and although violets, purples, pinks, 
and crimeons are spoken of as between blue and red, 
blue and red are suggested by every one, and the only 
colour that can be called distinct between blue and red 
is one, whatever be its name, in which neither blue nor 
red preponderates. 


Glasgow. E. H. 


DOOR HANDLES OF RAILWAY CARRIAGES. 


(4088.] —Pensrr me through your columns to throw 
out a small hint relative to railway carriage doors gene- 
rally. It is simply this: That a handle (similar to 
those now in common use in most private carriages) 
be fixed inside the doors of all the three classes—viz., 
first, second, and third ; in connection with the one out- 
side; so as to obviate the necessity, when opening the 
doors, of putting the windows down when up, as well 
as being obliged to put the hand and arm outside; thus 
avoiding at the same time a certain amount of risk. 
It is an easy matter, and might be done by all railway 
companies at a very little extra coat when constructing 
their carriages ; and would also be conferring a great 
convenience tothe vast multitudes who travel upon our 
iron roads. I hope that you will insert my letter, and 
that the idea may meet with approval. 


NaTHANIEL WATERALL. 


AMATEUR TURNERS’ SOCIETY. 


[4084.] —Waar is now wanted is mechanical instruc- 
tion to amateurs by competent workmen, so that they 
may acquire an amonnt of skill and practice not to be 
attained in ponn Many of our readers (this I can 
answer for from my own personal knowledge) are em- 
ployed by firms or in offices year by year, and natarally 
enough tako to mechanics as a pastime and recrestion. 
If a society is started in London, as nearly central as 
possible, open to any respectable man on payment of 
the usual fees (as moderate as possible, and payable at 
the option of the member—monthly, quarterly, or 
yearly), I have no doubt it would succeed. I would 
propose something like the following: That a suitable 
place be hired annually, and, as before stated, tools, 
&c., fixed; that honorary members be admitted at a 
lower premium ; that two or more meetings take place 
in the year, on which all business should be brought 
forward; and further, that the committee should place 
themselves in communication with private firms (for 
premiums) to allow a few members at a certain time to 
visit the manufactories, and by that means gain prac- 
tical knowledge. The advantages to the members 
would be numerous. They would gain real knowledge 
and practice in the handling and working of the lathe 
and its accessories, also an insight into the art of 
cabinet-mahing, polishing, Ac. Shonld any member 


require advice—such as recommending or purchasing 
any article for the use of bimself relating to tarning, 
cabinet-making, 4c.—it should be given gratis. Any 
articles that should be turned ont in a finished state by 
the members should be sold, and the profits arising be 
carried to the society, unless the same has been 
finished throughout by one member only. In a few 
weeks I will advertise an address, whereby I can be 
communicated with by post only. 
SAMUEL SurITHER. 


A TRAVERSING SCREW CHUCK. 


14085. —A TRAVERSING mandril for cutting short 
screws with accuracy and certainty would be coveted 
by many amateur tarners were it not that its cost and, 
still more, its injarious action upon the lathe for 
general purposes more than counterbalance its ad- 
mitted advantages for that one purpose. 

I have lately designed and made a tool which seems 
to a all the advantages of a traversing mandril, 
without its defects; and as it can be adapted to any 
lathe, I hope it may be generally useful. I propose to 
call it“ the traversing screw ehuck.” The following is 
a description of the apparatus, with reference to the 
accompanying drawing :— 

A. A steel cylindrical holder, which screws upon the 
nose of the lathe mandril, having a longitudinal key- 
groove aa (or it may have a left-handed spiral key- 
groove of one turn per inch, which would probably 
work even better than the parallel key- groove; but the 
latter, as I have made mine, is sufficient), 

B. A gan-motal cylinder fitting nicely, and without 
shake, upon A, having a key (b) which enters the 
groove a a and prevents it from tarning upon A, though 
it is free to traverse longitudinally. The cylinder B 
ends in a boss, having at its extremity a screw exactly 
like the screw upon the nose of the lathe mandril, and 
upon this screw any of the ordinary chacks for holding 
the work to be operated upon can be screwed so as to 
run true in the lathe. — 

C. A steel guide-screw (of which there may be several 
of various pitches) fitting tightly aud keyed upon B. 
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D. A fixed screw-guide (of brass or gun metal) fitting 
the thread of the steel guide-screw C, and partly em- 
bracing its periphery, as shown in the cross section 
Fig. 2. 

The screw-guide is here shown (as I have made mine) 
held fast in the socket of the T hand-rest, but a better 
plan would be to have the several screw-guides formed 
on portions of the circumference of a brasa or gun- 
metal disc, about Jin. thick, centred upon an eccentric 
or cam, on which it could be tarned and made to gear 
with the corresponding screw-guide C, jast like the 
brass screw-guide fixed at the back of the head-stock 
of Messrs. Ho appres best ornamental lathes, having 
traversing man 3 

Nork.— When this apparatus is used the proper 
screw- guide D is put into gear with the steel sere w- 
guide C, and compels the latter, with the chuck and 
work which it holds, to advance at the rate required for 
cutting a screw upon the work by means of a single 

oint tool or chaser, held in the slide-rest or by hand. 
The resulting screw will be an exact copy (as to pitch) 
of the steel guide-screw O (except that if a spiral key- 
groove is adopted in A it will have one turn per inch 
loss than the guide-screw), JoHN F. STANISTRERT. 

Abercromby-square, Liverpool, April 16. 


THE “TURRET” TRICYCLE. 


[4086.]—As I know several of your readers are in- 
terested in the bicyole and tricycle movement, I for- 
ward you a sketch of a tricycle I have designed and 
constructed. I drive direct off the crank without the 
intervention of connecting rods. I form a alot in the 
lever which pivots on an arm bolted to the frame. The 
lever is bent at right angles so that the feet may assist 
ip working; cords lead from the handles to palleys at- 


l 


p 
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taobed to the angle of lever, up to the frame, and thenes 
to guiding axle. By employing rollers on the crank 
pin the friction may be mach redaced, travelling in the 
slot. I mark the various dimensions on the sketch. 
The arms on which the levers pivot, as well as the ats; 
should be strong as well as the levers themselves. i 
bave thought of replacing the pair of guiding wheels 
by a single wheel in a fork under the seat, steering it 
with the corde, but fear it ht be difficult to preserve 
a balance. I believe you could spin along at a great 
speed with a single guider. 

The handles are attached to a disc of hard wood in 
which the cord runs in a groove. The length of crank 
arm is 4in. The end of arm on which the lever pivots 
must be directly under the axis of the wheel, so thst 
the levers may travel to and fro equally. 

C. Town.ey. 


A NEW AND EXCELLENT SUN. SCREEN FOR 
ALL TELESCOPES.—CENTREING THE FLAT 
OR PRISM OF NEWTONIAN REFLECTORS. 


[4087.]—T ue following mode of defending the eye 
in viewing the sun is the most perfect that can be con- 
ceived. A film of silver is deposited either on the field 
lens of the eyepiece itself or upon aconcave lens inserted 
where the Barlow is usually placed: in either case the 
silvered side should be turned away from the eye. The 
interposition of this partly transparent film of pare 
silver, as brilliant as any mirror, has the effect of 
turning back all the rays of heat, while it allows light 
enough to pass to produce the sharpest definition. The 
film may be made so thiok that the eye can bear the 
whole aperture of any telescope, but it is better to 
havo it only of such a density as to require a rather 
pale glass screen to be used with it. The action of 
this simple contrivance is so perfect that the eye-lens 
is not heated in the slightest , nor is there any 
heat npon the eye. 

The process of silvering is extremely easy, and may 
be done by any one in a few minates. I find the cost 
of chemicals for three lenses is one farthing. A still 
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better place to insert the silvered concave is between 
the fiat and the big speculum, close to the former. 

The following will be interesting to all who use 
Newtonian reflectors. The want of perfect adjustment 
in the secondary mirror, whether a flat or a prism, is 
one of the chief causes of their frequent imperfect per- 
formance. I have never tili now been satisfied with 
my centraing, nor have any of the published methods 
been absolutely perfect. The following mode leaves 
nothing to desire. 

Together with my dynamometer is sold a very simple 
and inexpensive microscope which clips on to any e 
piece for reading this power-gauge, which it does to the 
one-thonsandth of an inch; around the little bright 
image of the aperture seen thus in front ef the eye- 
lens are certain darker circlea which are the images 
of the inside of the tube, the rim of the flat-holder and 
the eye tube. If these are not all exactly concentric 
the fault is ia the fist (or prism), which must be re 
adjusted till they are so. > 

Though not so important this little contrivaroco 
detects the slightest want of coincidence between @he 
axis of the great tube of a refractor and that of its de 

* 


tube. 

If any of the readers ef the ExoLIsu MECH c 
desire any farther information upon either of «the 
above hints I shall be glad to give it. l 


Vicarage, Romsey. E. L. * ; 
P. 8.—Since writing the above I have received 


letter from Mr. Browning, to the effect that five yeay u! 
ago he tried silvering the second lens of an eyepi 


2 


€ 2 0 
*. : A 


and a Barlow lens for viewing the sun. Iam seji 


prised that so admirable a plan has remained so lon 
unused. Mr. Browning says that he found it betteyn 
insert a plane of glass silvered on both sides, ùo 
placed at an angle of 45°; but it must {be very da 
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cult to obtain such a piece of glass with perfectly flat 
aud parallel surfaces, and it was this difficulty which led 


me to prefer a concave lens. I do not find the heat re- 


flected back into the tube productive of any of the 


supposed disturbances, or that it impairs definition. 


Mr. Browning's method requires a hole in the side of 
the tube for the escape of the heat, and this is not 
always convenient. Let any amatenr observer silver a 
tacle-giass, and after fixing it in a paper 


concave s 
tabe, insert it inside his adapter, and he will see sun- 
spots, &e., as he never did before.—E. L. B. 


SOLAR PHENOMENA. 


(4088.]—As it is my custom to make a daily sketch 
of the colar surface, when clouds do not hide the sun 
from view, I have been able to trace the pro 
several phenomena of great interest. Not the least 
remarkable among them were the shifting movements 
of a small spot, which I perceived for the first time on 
April 12th. It lay to the south of a tolerably large 
opening, situated upon the west limb, in the northern 
hemisphere. On the days mentioned below, the posi- 
tion angles (the intersection of the wires being at the 
centre of the larger spot) were as followa:— 


April 12th Sh... . . . . . . . . . . 249° 
„ / SOS" 
JJJCCCCCCCAC 152° 
os 16th 97 ° Serene oC CHP COVER eee ee 158° 


On the 16th the pair were so advanced towards the 
extreme edge of the disc that I was unable to find any 
trace of them, with a power of 140. 

Tt will be noticed that, with the exception of the 
slight retrogradation on the 15th inst., the motion was 
from west to east, by the sonth. This direction was 
also observed by Mr. T. W. Backhouse, of Sunderland, 
to be taken by a spot in its revolution round another, 
which was visible on the northern zone on May 9th, 
1870. The line joining them rotated through an angle 
of 80° or 90° in 53 days. It is interesting to observe,” 
says a writer in Nature, that the direction of this 
rotation (from south to east) is the same as that in 
which cyclones rotate in the earth's northern hemi- 
sphere; in the southern hemisphere they rotate in the 
opposite direction. This coincidence gives some sup- 
port to the theory of solar spots being produced by 
cyclones.” (September 1, 1870.) 

But the retrograde movement of the spot on the 
15th inst. (from east to south) has its counterpart in 
a large opening which I observed in July, 1870. The 

companion to it moved from south-east to south- 
weet, through an angle of 35°, in 28h. This also 
occurred in the sun's northern hemisphere. 

The solar surface, especially in the equatorial 
regions, has of late been diversified by vast groups of 
spots, which, from day to day, have presented a most 
interesting and astonishing series of changes. Had it 
struck me earlier, I might have delineated some of the 
principal groups in detail, to exhibit, in a succession 
of drawings, their daily alterations in appearance as 
they passed across the disc. Yet, on several oceasions, 
the complexity of many of these spot-aggregates was 
extraordinary, and might have severely taxed my 
artistic skill—whatever that may be! 

I do not think that P. S. T.” (qy. 11548) would find 
a revision of double stars, and of other oft-inspected 
heavenly objects, an occupation of such transient 
interest as he seoms to apprehend; on the contrary, 
if he once got over a few preliminary difficulties, I feel 
sure the pleasure of the labour would excite him to 
continne it. Guided at first by a work such as Darby's 
t Astronomical Observer,” or Smyth's ‘Celestial 
Cycle,” a telescope wonld soon cease to be a more toy 
in his hands, and would afford him many a pleasant 
hour of unfailing and instructive employment in one 
of the most soul-stirring of the natural aciences. But, 
supposing fora moment that P. B. T.” found his 
interest in such studies tọ be on the decrease, he might 
endeavour, with a good Olin. or 10}in. reflector, such 
as Mr. Browning supplies, to aid the Moon Committee 
in their Selenograpbical labours. Our little satellite, 
thongh so much examined, is still a wide field for 
research, and can never fail to yield a store of detail 
to a carefal observer, provided with the requisite 
means. Reflecting (equatorially mounted) 

of the sizes mentioned would cost P. S. T.“ from 
£100 to £150, a price about one-fourth of the value of 
an equatorially-mounted Gin. refractor. As such re- 
fiectors perform best in au observatory, constructed on 
the pian of that described by the Rev. E. L. Berthon in 
No. 342, Vol. XIV., of the ExdLIsn MECHANIC, 
„P. 8. T.” would barve at his disposal great power and 
efficiency, combined with small expense, by pur i 
one of tbem. But I have no doubt Mr. Proctor wi 
give a fitting reply to his inquiries, and he could 
N applied for an answer to a more competent 
guide. 


April 18. W. Brown. 


N — — 
REVOLVING FURNACES—DRILLING MACHINE. 


(4039.]—Suvenat years ago I read in a newspaper 
a report that the Manager of the Dowlais Iron Works 
had constructed a revolving farnace, which was giving 
great satisfaction, and specimens of the puddled iron 
had been exhibited at a meeting of the trade in the 
Midland Counties. It was likewise stated to be the in- 
tention of the Company to erect more furnaces on the 
same pan I hope it is not asking too much, if those 
capable of doing so would let us humble readers 
know, if sach had been the case; or, if not, what was 
the reason? Ae it is reported here, Danke's patent 
haa been declared invalid, and the agreement with the 
English iron masters broken through. A fall state- 


of 


ment of this, if true, might be a very proper subject 
for the pages of ours.“ A universal angular drilling 
machine is figured on p. 57 of this volume. How is 
the ratchet motion used on such machine, as it is not 
shown in the engraving ? A tool for the same purposes 
was figured in the Penny Mechanic, August 17, 1868, 
as invented by Messrs. Westroy and Forater, Barrow- 
in-Farness, Lancashire, which seems to me to have a 
stouter and better sliding bracket. Those who may 
have seen both tools would oblige by giving their opi- 
nion of both machines for actual hard service. 


Linum. 


COMPRESSIBILITY OF THE ATMOSPHERE. 


14040. —OwWNC& to this property, it follows that at 
lower elevations, two or more, or many given volumes 
must be comnaocted together in a space, which at higher 
elevations one such volume suffices to occupy. Hence, 
as the density of air is to that of water, so, though in 
a far leas degree, ia the density of the air at any level 
to that of the air immediately beneath it. 

It follows, therefore, that the bullet fired horizon- 
tally from a gan must be deflected upwards, though in 
a far less degree in its course through the air, even as 
it is by striking the surface of the denser fluid, water. 

I wish to ask your learned correspondents whether 
they have ever considered that the well-known phe- 
nomenon—viz., the rise of the bullet from a gun above 
the line of aim, is thus aceounted for. I beg also to 
express my conviction that the spinning top is sup- 
ported, pl or even replaced, in its vertical position 
from the same cause. If I am right, a top ahould not 
be able to spin in a vacuum. I have no means of 
trying this experiment, but feel convinced that it will 
not. 


Seer Green Vicarage. 


THE FAIRLIE LOCOMOTIVE. 


14041.J— Tn letter Mr. Fairlie has sent (page 41), 
signed by G. Allan, though giving many particulars, is 
very far from complete. 

ist. It makes no mention of the diameters of the 
cylinders of the three engines: and, unless I am mis- 
taken, the Fairlie had slightly the largest. 

2nd. No mention is made of the stroke of either the 
% Wonder,“ Pony,” or Giant.” 

8rd. The re on the driving wheels is not men- 
tioned, and though the total weight of the Fairlie is 
half a ton less, yet if in the Pony or Giant“ there 
was less pressure on the driving wheels than in the 
Fairlie, the tractive power would, of course, be less. 

4th. It does not state whether sand was used by any 
of the engines after they fret started. 

5th. It is stated that the Fairlie engine is economical 
in fuel, but no mention is made of what average 
amount per mile, and as engines made from the same 
design and exactly alike, as far as can be ascertained 
in every respect, are some more economical than 
others, one cannot be surprised at some difference ex- 
isting in this case. 

6th. As regards steam pressure, if we compare it at 
the different points given on the journey, we shall 
find it as follows :— 


J. M. Tay or. 


Welsh Little 
Giant. Pony. Wonder. 
re parena 5 150 ED 150 90 160 
t far end o 
embankment 160 a 142 165 
At Weigh-house Not stated 140. 167 


Thus, in every instance given, the pressure in the 
Fairlie was in excess of the others. Here again is 
another omission—viz., the pressure in the Fairlie at 
the peint where the other engines were pulled up. 

7th. The diameter of the driving wheels is not men- 
tioned, either of the Fairlie or the other engines. 

Sth. A point is made of the diminution of escilla- 
tion, consequent on the use of bogies; but were not 
these used on the or engines some years before 
the first Fairlie was built? and as it is not a 
thing belonging exclusively to this particular class of 
double engine, we are not, therefore, obliged to adopt 
m Fairlie system because we want to diminish oscil- 

on. 

I must say I agree with what our correspondent 
“Osa ” (let. 8864, p. 41) says in his last paragraph. 
Now, I suppose, Mr. Fairlie would say he intencs his 
engines for drawing extra heavy loads on the ordinary 
gtadients as well as on very steep banks. Now, as 
there are engines on one of our main lines, whose load 
is 40 fall or 60 empty tracks, enrely Mr. Fairlie would 
not advocate trains of 80 loaded or 120 empty trucks, 
making a train of about 650 yards long, causing a 
fearful strain on the conplings, and rather unmanage- 
able if it was necessary to pull up quickly. But if the 
Fairlie is designed for overooming steep gradients, why 
run so much nnnecessary power when not required ? If 
it was any advantage to have so much extra power, 
what is to hinder two ordinary locomotives being 
coupled to one train ? 

Our correspondent " G. R.” (let. 8987, p. 96). though 
perhaps right as respects the 50 Fairlie, with 5 laid up 
being about the same as 100 ordinary engines with 10 
laid up, yet seems to forget that engine boilers, &c., are 
not so easily interchangeable as the parts of a military 
rifle, and that an engine must needs be “laid up” in 
order to have its boiler or whatever is necessary changed. 
Then he says that another advantage is the regularity 
of water-level on inclines; but he forgets that the 
Fairlie bas not an npright boiler, but a horizontal one. 

Again he says the contingency of one of the mo- 
tions breaking down when three cylinders will remain 
effective,” is an advantage overlooked. But, if this is 


so very desirable, why not do as I said before—viz., 
couple two engines to one train? This would have 
ene decided advantage over the Fairlie, inasmuch as if 
an axle or tire of one of the two engines broke, or any 
part which totally disables an engine, you could at 
least use the other engine, bat with the Fairlie if one 
end was thus disabled the whole would be useless. 

Whilst writing on the subject of the Fairlie system, 
might I refer to a statement I saw in print a few montha 
ago, with what truth I cannot say, to the effect that 
Mr. Fairlie had invented a new kind of buffer to faci- 
litate the passage of trains round sharp curves? It 
consisted of a single central buffer instead of the ordi- 

double one. Now, in the Engineers’ and Me- 

chanics’ Encyclopedis,” published in 1836, at page 571 
(Vol. II), is an engraving of an apparently similar con- 
struction that was used on the Dublin and Kingstown 
Railways. 

I am sorry I was unable to answer Mr. Fairlie's 
letter sooner, but was unavoidably prevented. 


A. G. Bom. 


Cheshunt, Herts, April 17. 


(4049.}—Grant space but for a few words more, 
because, as I take it, the object of the Fairlie locomo- 
tive, or, rather, that which should lead the public 
to have an interest in it, is similar to that of the 
ENGLISH MrcHanrc—namely, the opening 1o new 
fields of operation and research. And latter 
brings the same principles to bear—to wit, flexibility of 
(wheel) base, easily adapting itself to the various curves 
and inclines, often very great, of the different branches 
(of knowledge); steadiness; smallness of gauge (of 
type); and length (26 pages solid). Amos Appleyard 
says (page 96), that the companies could build 
far heavier engines than they at present use. He does 
not say how this is to be done, seeing that the limit of 
adhesion is already quite reached, and every inch of 
width is taken up. So much so, that in some recent 
goods engines on the Brighton line, the slide valves 
are put underneath the cylinders to gain room, also te 
admit of longer bearings on the crank axle. More- 
over, it is not found advantageous to couple more than 
nix wheels together. 

However, our present trains are quite heavy enough, 
and it is not likely that Fairlie engines would be 
generally required for the 4ft. Sin. or wide gauge, the 
Mexican railway being gn extreme case, as abounding 
with steep inclines and sore ontvet Bat the Fairlie 

rinciple supplies the possibility of building an engine 
or the 3ft. gauge of the same power as our nt 
heaviest g engines; and itis possible to make a 
line on the smaller gauge which will pay where the 
expense of the wider would be simply ruinons. So 
that whole districts in this and other countries hitherto 
debarred from the advantages of railway communica- 
tion may be opened up and become valuable feeders 
te the existing trunks. Indeed, so satisfactory has been 
the working of the little Festiniog line, on which 
85 miles per hour have been run, although its gauge, 
only 1ft. llin., is admittedly less than it would have 
been had it been originally intended fer steam, that 
the Indian and Russian Commissions both reported 
in favour of a narrower gauge with Fairlie engines. 
And a bill of the London and North-Western is now 
before Parliament to extend the Welsh line on the 
same gauge to Bettws-y-Coed. The difficulty with 
regard to the flexibility of the steam and exhaust pipes 
bas been also so completely overcome that they are 
now said to give very little trouble. G. 


WARMING AND VENTILATING. 


(4043.] —WILL “EB, L. G.”—who considers that any 
one who proposes to ventilate a room in any other 
way than by withdrawing, or allowing the escape of, ita 
air from its very top, supports a misleading and mis- 
chievous fallacy,” and that any plan which permits 
any of the air which has once been breathed to mingle 
with that which will be breathed, “a murderous 
arrangement —kindly explain to us how it is that 
though all ‘warm-blooded animals do, whenever they 
breathe, draw back into their lungs a large proportion 
of the air which has just left their lungs, they are not 
injared, but benefited thereby? Such being the 
universal arrangement for respiration, it is, of course, 
the right arrangement, even though it be in direct op- 
position to E. L. G.’s” dictum, and that it is the 
universal arrangement cannot be disputed by any one who 
remembers that a large proportion of the air expelled 
from the lungs on expiration neoe y remains in 
the windpipe and other air channels, to mingle with 


and help to warm the air drawn into the lungs at the 


next inspiration. I do net know the proportion of the 
air inspired which does not enter the lungs; but it is, 

robably, not mach less than half, and this accounts 

or the proportion of carbonic acid in expired air 
being mach greater in that forced from the langs by a 
very deep expiration than that of ordinary breathing, 
the air so forced being less mixed with air which never 
entered the langs at all. 

It is clear, therefore, that E. L. G.” is quite mis. 
taken in attributing dire effects to the mere mixing 
with air of a small part which has been once breathed, 
for that we are doing constantly, yet it is quite essen- 
tial to health and comfort that air that has been 
breathed should be quey removed, and I allow also 
that it is desirable to let it escape from the top of the 
room; but deny that it is essential to 10 
very frequently not done in rooms w 
ventilated, as any ene may prove by 
a fre is burning air enters the ro 
however high, unleas, indeed, it 
chimney. To make openings t; 
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for every cubic yard of inolosed space to let in and out 
just as much air as is breathed, neither more or leas, 
or anything like it, I will believe to be possitle when I 
see it done. 
Has E. L. G.” any evidence to prove that the air 
at the very top of a room is materially different ex- 
cept in temperature from that which has just descended 
from the top from being cooled by contact with the 
cold glass of the window, when it is not cold enough to 
eondense the moisture by the removal of which the air 
would be somewhat purified ? If not, how will he prove 
that it is essential to remove the air from the very top 
of the room ? M. R. C. S. 


[aa 


DR. CARPENTER AND PERSPECTIVE. 


[4044.]—How many more times will M. Paris need 
to be told that perspective is totally unconcerned with 
what the eye may notice or not notice (p. 119); being 
matter of pure mathematics, and dependent on 
the plane of projection chosen? On a vertical plane, 
all really vertical lines must be projected vertical, and 
no tower not tapering can have its picture tapering at 
all. Whether its height be 100ft or 100 miles, a 
hair’s-breadth of convergency-is wrong, nor will any 
levelled camera make its photograph converge one 
hairs’-breadth. Tilt the camera N and, of course, 
the lines will converge— painfully” if viewed as a 
vertical picture, butbe equally right, rightly viewed. M. 
Paris shows that he has the very first notions of per- 
spective yet to begin. E. L. G. 


— 


DUODECIMAL SYSTEM. 


(4045.]—Tuovasa the last paradox of the anthor of 
letter 9965 (p. 118) would be far better answered by the 
F. R.A.S.” than I oan pretend to do; yet, as our 
learned and indefatigable astronomical instructor has, 
by going out ef his way and rôle (let. 8960) incurred, 
as I contend, the ount duty of going tos the 
bottom of his geol atatements, it becomes mine, 
however imperfectly, to help in the defence against 
“the multipliers of £19, &0., by £19.” 

Feet can no more be multiplied by feet or inches, 
than pounds can be multiplied by pounds or shillings. 
In finding an area of a rectangle yon are told to 
multiply the units in length by the units in breadth, 
merely because we have chosen as the unit of area the 

are whose side is a anit of length (and this not 
ways, for an acre and a rood are only units of area, not 
related to any particalar linear unit). That an oblong 
of 8 inches by 5 contains 15 square inches is only a short 
way of saying its area ia to that of one an inch long and 
an inch broad as 15 to 1. There is no natural reason 
for flzing on the square of a linear unit as the super- 
ficial unit, rather than the equilateral triangle on the 
same base, or the circle (which is, perhaps, the most 
natural). If we used circular inches, the length and 
breadth of an oblong maltiplied would not give the 
units in its area. But the inches in the length and 
breadth of an ellipse would give its area exactly, by 
mere multiplication. Bo, if we used trigonal inches. 
a trigon whose base was 4 would have its area 16 
exactly ; but a square or oblong would not have their 
areas expressed by the product of length and breadth. 
Thus lineal and areal measures are as distinct in kind 
as shillings and degrees of heat, and the connection 
5 the units we choose of each is purely conven- 

0 

Feet, therefore, multiplied by feet, do nof make 
square feet. Not at all. No more than feet multiplied 
by lb. make the mechanician’s foot-ponndsa. To say 
that they make square feet is merely a compendious 
way of expressing the use of an arithmetical dodge; a 
way of saying shortly that the namber of feet in one 
line multiplied by the number in another line will give 
a product equal to the ratio between certain areas. 
But regard it how you will, let feet x feet make square 
feet, then, as one has told you, £ x £ can only 
make square £. Till you show us a square pound,” 
or ita worth, or explain to us what it is, and what it 
will buy, your computation has no meaning. 

Hiocd’s figures have plain meanings as units of area. 
The first denomination are sqnare fect; the next, 
twelfths of square feet; the third, square inches. But 
the working by multiplication is never used but by 
schoolboys. The rule of Practice is the only 
rational and practical treatment of such ‘ squaring 
and cubing.” E. L. G. 


— 


TO “THE HARMONIOUS BLACKSMITH.” 


(4046.] —Ir our obliging friend The Harmonious” 
visits the Exhibition early in the season, perhaps he 
will say which of the pianofortes are most worthy of 
attention, and thus oblige many who, like mvself 
musi inclined, will only be able to spend ene day 
in the building, and, consequently, will want to 
economise time as much as possible. A. B. L. 


Fastening Loose Window Sashes.—The most 
convenient way to prevent loose window sashes from 
rattling unpleasantly when the wind blowe isto make 
four one-sided buttons of wood, and screw them to 
the stops which are nailed to the face casings of the 
window, making each button of proper length to 
press the side of the sash outwards when the end of the 
button is turned down horizontally. The buttane 
operate like a cam. By having them of the correct 
length to cnowd the stiles of the sash outwards 
against the outer stop of the window frame, the sash 
will not only be held so firmly that it cannot rattle, 
but the crack which admitted dust and a current of 
cold air will be closed so tightly that no window 
strips will de required..—Jndustrial Monthly. 


REPLIES TO QUERIES. 
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*.* In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 

L Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2. Pat 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Co ra, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or ,acientific information is answered 
through the post. 6. Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


—— 


19440.] — Mathematical Question (U.Q.).— 
The diameter of a circle being one, to inscribe in it a 
triangle, the rectangle of whose two sides shall be equal 
to the square of half the base of the triangle. Also to 
show what are the values of the three angles of the 
trisngle, and of the sector in which the said triangle is 
found. Let angle of sector = 2m; and AC Q be the 
diameter. Let ACQ = unity; C, the centre; A B, 
the base, bisected in D by radius E C, equal to 4; then 
AD into PB = } x 
x sin. m = altitude of 
triangle x diameter of 
circle (Eaclid VL, C.). 
Draw DF perpendicular 
to AC in the point F; 
then AF = AD „ ain. 
m; but AD=A C 
x sin. m = I sin. 
M, . A Fa} xsin? 
m, therefore, if we 
bisect A F in H, we 
shall havo AH = ¿4 x 
è x gin.2 m, as in tho 
firat deduction. Make 
DI= AH; * to A D, cuttin 
the circle in K, and draw K L parallel to I D, an 
therefore equal to it or to A H; join K A and K B 
and (Euclid VI., 0.) we have K A into KB KL 
into A Q = A into D B = square of half the base of 
the which was demanded. Also, let the are 
K E be equal to (n), then the side K A will be equal in 
value to sin. ("=") .1;andK B = sin. (A) . 1; 
and A B will be equal to sin. m. 1; or eine of half the 
number of degrees in the sector; and, lastly, the 
angle A K B = 180° — m, of which the last named is 
also the sine.—Q. E. D.—THEtTamvu, Horsham. 


[10640.)—A Reason Wanted.—I am, and have 
been for many years, accustomed to use a means of 
lifting heavy weights, such as cabinets of minerals, 
chests of drawers, &., with ease, namely by laying 
hold of the cabinet, &., breathing out eteadily, and 
lifting simultaneously with the breathing; and I 
learned the method at college, where we placed a 
man on the ground, and took hold, each of us, four 
in number, of an arm ora leg. He came up easily 
while we breathed ont, and fell as easily when wo 
ceased to do so! The breathing out brings all the 
bones of the chest into a compact form, and draws up- 
wards the arms.—GERaRD £MITH. 


110664. — Angle of Reflection and Incidence, 
—Dofton, in his work on Practical Billiards“ says the 
angle of incidence is the acnte angle made by the 
incident line with a perpendicnlar line touching the 
cushion. Billiardist“ and F. N.” take opposite 
views of the difference between the forces of compres- 
sion and restitution. I always understood that the 
momentum destroyed in restitution bears to that 
destroyed in compression a constant ratio; that is, a 
ratio independent of the intensity ef the impact; but 
if this were the case it would follow that in a case of 
oblique impact, as when one ball is played at another, a 
half ball division, the balls should take the same 
directions whatever be the magnitude of the momentum, 
bat it is well known to all billiard players that the 
ae i strike the wider the balls fy apart.— 


[10664.] Angle of Reflection and Incidence, 
—‘ Billiardist, on p. 100, thinks I am in error in 
stating that the co-efficient of elasticity is the force of 
restitution divided by the force of compression, and 
that the co-efficient of elasticity diminishes with in- 
crease of momentum. IfI err itis in good company, 
as I made the statements, not on my own authority, or 
from my own observations, bat on what, I think, will be 
admitted to be the very highest authority, although in 
strictness I ought to have employed the word velocity 
instead of force. Bat, in the first place, allow me to 
state that “ Billiardist” is quite correct as to the 
generally accepted meaning of the words angle of 
incidence and reflection. Sometimos, however, the 
angles made with the plane struck are employed instead 
of those made with the perpendicnilar, and in my reply 
to the query I unfortunately did so by mistake. Nox, 
as to the meaning of the phrase co-efficient of elasticity, 
most writers on Mechanics use it in the sense in whioh 
I employed it—viz., the ratio of v y of recoil to 
velocity of approach. I thought of using the phraseco- 
efficient of restitution as being more correct, bat did not 
like introducing any new term. I have since observed, 
however, that Sir Wm. Thomson has proposed that 
very expression as being more in accordance with 


facts. Again, as to the statement that this co-effloien t 
diminishes with the momentum, I have several autko- 
rities ; my chief, however, is M. Athanase Dupré, who, 
two years ago, published the results of his experiments, 
being the most elaborate and carefully executed series 
ever undertaken with the view of determining the laws 
of collision of elastic bodies; he experimented with ivory 
balls d? soven different sizes, from ljin. to Ain. 
diameter; falling on a marble slab from all inter- 
mediate heights, from eight-tenths.of an inch to Sin. : 
also, with these same balls, suspended by threads over 
10ft. long, and allowed to strike the same marble slab, 

and each other, horizontally in every possible way, from 

distances varying from lin. to 40in., and, of course, 

velocities in the same ratios. The number of carefally 

recorded experiments is over 200, and in every instance 

was the co-efficient of restitution less with increased 

momentum. That this should be the ease, I think it 

would not be difficult to give a good and sufficient 

reason, if my remarks had not already extended too 

long; but, nevertheless, I should be most happy to 

have Billiardist’s" proof to the contrary. I in 

my first communication that there was a very great 

variety af matters to be considered in calculating the 
angle of reflection of a billiard ball, most of which tend 
to make the angle of reflection greater than that of in- 
cidence; but there is one cause of a contrary effect— 
viz., the soft nature of the cushions, which by yielding 
cause the ball to rebound more towards the per- 
pendicular, and, no donbt, is quite sufficient to pro- 
duce the results which Billiardist' describes. My 
remarks and all the experiments with which I am 
acquainted, have been with hard elastic bodies, such as 
glass, steel, ivory, marble, 4c. I should like much to 
have Billiardist's“ proof that the harder the blow 
with which one billiard ball strikes another, the greater 
is the ratio of recoil to approach, as it is contrary to 
all experiments with which I am acquainted.—F. N. 


(10781.)—Fastening Escape Wheel in Lever 
Watch.—I am surprised to find West Cornwall” 
finding fault with my reply on page 100. If the job had 
been sent to me I should have done it withont soft 
solder. I was influenced by two considerations in my 
reply—<(1) the wording of B. H. L.'s” query led me to 
believe that he had little practical knowledge, and not 
the skill to make the nicety of fit to get the wheel right 
height for the paue stones, therefore I gave him a 
simple method by which he could make a tolerably 
Rood job of it; (2) I sent the information in the belief 
that it would suit his particular case. I spoke of the 
saldering iron because I had in my mind some men who 
when they have had a verge contrate wheel or lever 
escape come loose on the staff, have used the blow- 
pipo and softened both staff and pinion. Not a particle 
of a solder in the original composition of the watch. 
“W.C.” surely knows that the fasee and stop are 
soldered on to the arbor; that all verge colets (both 
English and French manufacture) are soft soldered on, 
and I have often met with balance staff colets done 
the same. For twenty years I have been seeking the 
beat methods of doing all kinds of jobbing work, and 
I am a learner yet. If soft solder forms the great 
mainstay of all my operations, I can yet give watch 
querists a fow practical wrinkles.—A YORKSHIRE PIVOT. 


(11024.j)—Stuffing Birds.—"' Frank M.,“ or any 
other of our readers, would, indeed, want to use their 
judgment if they depended on A. J. Shaw's information. 
I will try and help Frank M.” from my practical ex- 
perience. Let the bird oeol so that the blood will 
coagulate, then stnff a piece of cotton in the mouth to 
soak np any moisture; dislocate the wings by turning 
them over the back towards the head; by doing so the 
bird will be easier to skin. Make an incision from the 
centre of breastbone to vent, just large enough for the 
body to pass through; having come to one of the legs, 
cut the second joint across with a pair of scissors, akin 
to the bend of the knee, and strip the flesh off the bone ; 
then take hold of the foot, and draw the bone back in 
its place, treat the other cy same; next cat the 
tail within a quarter of an 
feathers, and cat off all flesh and fat; then stick a hook 
in the rump-bene, and suspend the bird; turn down 
the skin carefully and skin to the wing-joints, disjoint, 
and serve same as legs. When you come to the head 
skin a little below the eyes, but be very careful not to 
out the eyelids; then ant off the neck at the poll; keep 
the body as a guide, lay the skin on a table, and o 
small an aperturo as ible at the baso of the skell, 
and take out the brains. Remove the eyes and roots 
of tongue, cut off any fat that may be on the skin, and 
apply any preservative you wish. I use ground alam 
four parts, saltpetre and pepper one part, and fad it a 
first-claas preservative. Previous to skinning take a 
piece of wire of suitable thickness and measure from 
the centre of bill to tip of toes, have the wire twice 
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twisted some cotton on leg bones, and filled ap 
aperture in skull with a piece of cork, thrust the double 
end of the wire through the cork, and let it enter the 
baso of the beak ; then twist some cotton or tow round 
the wire same thickness and length as neck; then 
separateand form a shoulder on each wire, roll up some 
tow same sizo and shape as bird's body, and twist 
some thread round it; then at the wires through 
it, one at each side; then carefully tarn the skin over 
your artificial body, in doing so A separ the wing bones 
in their right place; then 


through tail into the 
keep tail up; tie the bill with a piece of thread tillit 
sets; then give the bird the natural set; fix the wiaps 
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în the right position, and pass a thread with a long 
needle throogh the body and last joints of wings and 
tie, not too tight, and tie tips of same at tail. Pay par- 
ticalar attention to the eyes. replace stray feathers 
with a needle, and brush down with a camel's-hair 
brash.—Freperick R. Rox. 


111945.]—The Bug Bible (U.) was printed by 
John Day, 1551, with a prologue hv Tindall. It derives 
its name from its rendering of Psalm xei., 5, which 
reads. So that thon shalt not need be afraid of the 
bug by nicht.” This edition is very scarce, and 
rarely finds its way into the book-market.—JouRNEY- 
MAN PAINTER. 


1054.) Calculating Contents of Cylindri- 
cal Vessels.— Excelsior“ will see that his formnia 
ia incorrect. I gave the more usual and simple one. 
Had he said, multiply half the cirenmferen-e by half 
the diameter to give the area, he would have been rigbt. 
and that snm multiplied by the heicht (if vortical) will 
give the cubical covtents.—TURAL-KAIN. 


(11083.)—Treacle Beer (U.Q.).—I see this in the 
list of unanswered querie:, and as it is a refreshing, 
harmless drink, it shonld not remain nnanswered. It 
was, and I suppose still is, a popular drink in Forfar- 
ehire, and was made in perfection somewhat as fol- 
lows :—Heat four gallons of water to the boiling point, 
and dissolve in it four ponnds of treacle. Let it cool to 
170° Fahr., and then add a quarter of a pint of fresh 
yeast, or two pints of new ale taken from the ferment- 
ing tan, and stir briskly till thoroughly mixed. Bottle, 
dut don't cork, for from twelve to twenty-four hours, 
during which time the bottles should stand in a 
warmish, or rather, not in a cold place. The time to 
cork is when the yeast rises fangns-like half a finger's 
length from the mouths of the bottle, and the beer 
will be in excellent condition in two dave theroafter. 
The bottles should be pretty strong, as the quantity of 
carbonio acid formed is considerable. Iam not sure 
that the proportions here given are the best: I write 
from memory of thirty years ago. They will, however, 
make a good beer, but any one who will take the 
trouble to experiment a little with varying proportions 
may meke it better. One thing, however, must be 
kept in mind, the veast or new ale must on no account 
be added to the solution of treacle till the temperature 
bas fallen to the 170°, or at the highest 175°.—AUuLD 


111120.) —A Question of Sight.—J. Barwick 
must surely have taught our lively satirist A. J. V. G.” 
by this time the inutility of anything * wrote sareastic” 
with the querists wherewith ours“ has to do. It is 
useless to be “agapo with speculative wonder,” and 
expect the virtue of an if,“ even in italics (as our 
satirist says he meant to "speak in italics,” p. 674) to 
prevent J. Barwick regarding the san “as a point,” if 
it happened to land them in novelties they have the 
distinction of not finding “ nctioed by any one but my- 
self.“ By the way, it was not I who asked A. J. V. G.” 
serionsly ‘‘why he should regard the sun as a point.” 
He will see (p. 20) I merely questioned his luminous 
pom “ illaminating half’ his globe, which seems not 

have been wrote sarcastic.” Boing thus on the 
subject of Mr. Barwick’s last questions, first, I may as 
well proceed to remind him he is making no distinction 
between the space whence all rays or the space whence 
part of the rays of a luminary are intercepted. In 
other words, he is regarding the san “as a point“ 
something whereof you cannot hide any without hiding 
all. Shadow is not, as he tells us, the absence 
of intercepted rays.” It is the absence of all 
rays (or all direct rays) of the luminary that 
casts the shadow. The spaces whence a part of its 
rays, but not all, are intercepted, are not called shadow 
by any one, scientific or not. There is no call, in 
common matters, to mention such space; and, there- 
fore, the unscientific have no name fer it; but astrono- 
mers and opticians call it pennmbra.” The peculiar 
distinctness of ahadows cast by an electric or lime 
light arises from their smallness, and the consequent 
small amount of penumbra round the shadow. These 
lights may show J. Barwick the shadows of his single 
hairs, even at some feet distant from him; which the 
sun never can at one foot, or even Bin., because his 
diameter causes all shadows he casts to be bordered by 
penumbra, the darker portion of which, next the 
abadow, seems a shading off, destroying its sharpness ; 
bat really the edge of shadow is n distinct line that may 
always be traced with care (at least when received ona 
white surface), while the limit of penumbra cannot, 
and the outer portionsof penumbra are quite invisible 
to any eye, even on snow. Hrnce the moon is not 
eclipsed by merely touching our penumbra, nor is any- 
thing reckoned as a lunar eclipse but her touching 
the earth's ehadow, the only shade whose limit we can 
see as a distinct line. On the other hand, we reckon 
as a solar eclipse every timo the moon's penambra 
touches our globe, for every point in her penumbra 
has part of the snn hidden. Her shadow nced not 
touch the earth at all, and does notin eclipses that are 
nowhere total—and a majority of solar ones are of this 
kind—and in the minority, where the shadow does 
reach the earth, it can never exceed two or 800 miles 
wide; so that very fow places, in a given century, have 
been in the moon's shadow, those only that have seen 
a total solar eclipse, while every place has, more than 
onee, even in a child’s life, been in her penumbra. 
Now Mr. Barwick hnas only (as I enegested to 
A. J. V. G.,“ p. 20) to hang up a globe or bead in the 
sunshine, and measnro how far its shadow (as distinct 
from penumbra) extends, which ho will find between 
108 and 112 times its diameter, and about three dia- 
meters farther in Jniy than in January. to have the 
proof he asks, that the earth's shadow does the same 
(and also the moon's), The shadow ends at the point 


where an eye will have the sun exactly hidden by his 
globe, but by nothing a hair’s-breadth narrower than 
his globe. Now as ke knows that the moon sometimes 
makes annular eclipsea of the san, and yet sometimes 
total ones, he knows that her shadow may or may not 
be long enongh to reach the earth, according to its 
variation of length with time of year, but more according 
to her own monthly variation of distance from us, which 
ja greater than onrs or hers from the san. If he admita 
then that tho earth ia less than 4 times the moon’s 
diameter, he mast admit that our“ shadow, though 
always extending to the moon's orbit and evon mneh 
farther, can never extend above 4 times as far. The 
penumbra of even tho smallest thing (which is what he 
falsely calls“ shadow ") extonda, if he will, to infinity. 
We are in Merenry’s penumbra sheuever wo see him 
transit thesnn, which, in fact, is a small annular eclipsa of 
the sun. Now, returning to his firat subject, what enn ho 
mean by 1130 feet per second being tho“ one hundred 
and seventicth part“ the velocity of light; namely, somo 
150,000 miles per second? It isthe 170th of the 5250th 
part! But if air and ether are cach composed of atoms 
(and one or other is, but we havo no snro grounds for 
rayipg both are) we have nothing here to inform us 
which atoms are nearest. If, however, you take a 6in. 
cube of air, and let it expand into 8 such cubes, or a 
foot cube, Mr. Barwick will grant. probably, that wo may 
be quite sure the atoms (if any) are now jnst twice as 
as far apart. Well, this can obviously be done in gas- 
pipes or sewers long enough to try experimentally at 
what rates sound may reach their end. This has been 
done under Paris by M. Regnault, with air varying in 
density as 5 to 1, the distanca of atoms, therefore, as 
37/5: 1, or about 19: 11, and the velocity of sonnd was 
just the same ata given temperature. At different degrees 
of heat, though with the very same number of atoms 
in the same pipe, the speed differs, as was well known. 
Long before this experiment (which was repeated in 
various pipes, Mom. de l'Acad: tom. 87, pp. 118, 171, 
551), climbers on tha Alps, as Stampfer and Myrbach, 
1823, Bravais aud Martens, 1844, had measured the 
speed of gun reports whero the air is only about half 
as dense as at sea level, and the same equality had 
been found. Heat or cold alters the rate, though the 
atoms be at one unaltered distance; but distance of 
atoms alters it not at nll, at a given temperature. 
Lastly, let Mr. Barwick observe that long before any 
of this had been tested by experiment, Sir Isaac New- 
ton had predicted it all mathematically, from the mere 
mechanical proporties of air, as settled in the well- 
known “Law of Mariotte.” Thorefore, what J. Barwick 
has succeeded in impressing on“ me (whether “anxious 
to impress on E. L. G.“ or not) is that however 
little any of us know of what air and other matter is, 
we may know it is not a numbor of things kicking one 
another, like J. Barwick's bits of needle; and that 
Newton know rather more of it, even two centaries ago, 
than Mr. Barwick in 1872.—E. L. G. 


(11120.]—A Question of Sight.—Tyndall says 
that, according to Wertheim, sound travels through 
iron at the rate of 16,823 feet a second, at a tempera- 
ture of 20° C., quickening to 17,386 feet at 100° C. Mr. 
Barwick, p. 128, gives only 11,090 fect per second. I 
have very little doubt which is right, but Mr. B. will 
probably state his authority.— SAL RYMEA. 


[11190.}—A Question of Sight.—Mr. J. Bar- 
wick states that sound travels through air at a velocity 
of 1,180 feet per second, aud as many readers of “ ours” 
may not have seen the acconnt of some late experi- 
ments on that subject made at the Cape of Good Hope, 
I subjoin the result. Farther particulars, and the details 
of the experiment, will be found in the Philosophical 
Magazine, Vol. 48, No. 284, pp. 153-154, for Febra- 
ary, 1873, on“ An Experimental Determination of the 
Velocity of Sound,” by J. E. Stone, F.R.S., Astro- 
nomer Royal at the Cape, on February 27, 1871. There 
were 88 observations, and in the redaction of the 
equations, the co-etlicient of elasticity of the air under 
a constant volume (that is to say, the ratio of the in- 
crement ef pressure for au increment 1° F. of tempe- 
rature to the pressure at 32 F.), was regarded as an un- 
known quantity, as well as V, the velocity of sound at 
32 F. The reduction of the equations furnished by 
| the observations gave— 


V = 1090°6 feet per:second. 
a = 00019 „ * 


Regnaut's value of a being 0:0020. There appeared 
to be but little difference between the residual orrors 
as dependent on the motion of tbe air. The author 
grouped the residuals into two classes, according to 
the dampness of the air, bnt thero appeared to be no 
appreciable difference in the velocity as dependent 
upon dampness.”—LINEA. 


(11129.)}—Greek ‘‘ Upsilon.”’—Nobody pretends 
that our transliteration is meant to convey the trne 
sounds of eithor Greek or Latin. It is purely 
historical and matter of grammar, and after 2000 
years, admits, I must again insist, of no innovation 
1 as long as Roman lettors are used at all.— 


11168.) - Area of Segment of Circular Ring. 
— J. K. P.“ has correctly but very needlessly flgured, 
on p. 128, the most énrved of the forms I remarked 
that Thankkul's“ segment might have had. Ishonld 
call it as much a segment“ as his own figure, p. 650. 
In the brondest sense, anything is a segment that is 
cut o, whether by one straight cat or two. It is not 
a sector unless the two cuts are directed to the centre, 
and there being no hint, either in the query or draw- 
ing, that this was intended, I could not see my way to 
any such conclusion. therefore gave“ Thankfal” a 
rule equally applicable whether he meant sector“ or 

{ not—k. L. G. 
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[111961 — Turning Porpendicular Shaft. 
Samuel Smither's sketches A aud B won!d possibly mis - 
lend an unpractised hand. Tho wheels shown in sketch 
Aare bove! and not spnrewheels, and in ak-tch B the 
positions of the pullevs will not carry the telt. I in- 
close sketch, plan, and elevation: were they pnt as he has 
shown them, they would not drive, unless they were a 
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ELEVATION 
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vory great distance apart in comparison with their 
diameters. My sketch shows the rolative positions of 
tho pulleys to lend the belt right. If the shafts are 
required to move in the opposite direction, they would 
havo to be reversed in positions to lead the belt right. 
—TunBaL-Karn. 


(11208. —_Incubators.—My only wish was, if pos- 
sible, to find an incubator that would hatch to a oer- 
tainty, and I thought Sbylock's plan would not, as 
there is no heat over the eggs. I have got several 
expensive patented ones, and nove of them will do it 
to a certainty. Brindly’s, of Derby, does it the nearest, 
and the heat there is conveyed in copper pipes over the 
top of the eggs. I have this night put eggs in an in- 
cubator of my own make, and if I succeed I will give 
you a drawing of it. I have eggs above and below the 
heat, and a very fine jet of steam conveyed across the 
top of the eggs, bat not touching them. I have from 
1,500 to 1,600 eggs per year, many of which I in my 
incabators, and I must say spoil. I should glad 
to hear if Hatcher” got any chickens out of the one 
he made (Cantelo’s).—M. O. 


[11223.] -Stereotyping.—I am under the impres- 
sion that the mode of stereotyping with the plaster pro- 
cess has been given in back volumes. H. W. R.“ 
mast oil his type well, and remove the enperfluity with 
a brash, then put an edging round it, and having the 
plaster mixed rather thinly ponr it on. When dry re- 
move and bake in an oven, standing the gast on edge. 
He will now want a casting-box, which consists of a 
tray with a lid capable of being screwed down, and 
what is known as the tloating-plate—a plate of cast-iron 
with notched edges fitting the bottom of the tray. The 

laster-cast having been oiled or plambagoed is placed 

e downwards on the floating-plate at the bottom ef 
casting-box; the lid, which has pieces cat off two 
corners to allow the molten metal to flow in, is then put 
in position and secured by the screw so as to give the 
requisite thickness of metal for the plate. The whole 
is then plunged into a bath of the molten metal, which 
flows in through the holes at the corners, lifting the 
floating-plate slightly as well as the cast, but by means 
of the notches in the edge of the flonting-plate the fluid 
metal gradually spreads over and into the crevices and 
lines in the plaster cast, and owing to the pressure of 
the metal in the bath a solid cast is obtained. The 
process is not an easy one for an amateur; the plaster 
casts require a high temperature to bake them, and 
need carefn] handling afterwards. But sueh is an out- 
line; if “ H. W. R.” wishes for details I will help bim, 
or possibly some of “ our” friends, who may have suc- 
ceeded in getting good casts with more simple appa- 
ratus, will come to the rescae.—SauL RyYMEA. 


[11226.]—Concertinas.—I do not know what is 
the peculiarity of a trio“ concertina, bat a bass” 
is merely an instrament supplied with reeds yielding 
bass tones instead of the usnal treble onos; a 
“piano” is one with soft-speaking notes, and a 
“chromatic” is one with semitones. They are, of 
course, similar in construction to the German concer- 
tina and are as easy to play. The only thoroughly 
chromatic concertina inthe English.—E. M 


(11988.] — Marine Engineer. — Presuming that 
“E, W. B.” wishes to determine the proper velocity of 
the piston I copy the rule given by Templeton: Mul- 
tiply the log. of the nth part of the stroke at whieh 
the steam is cut off by 2'3, and to the product add 7. 
Maltiply the sam by the distance in feet the piston 
has travelled when steam is cut off, and 120 times the 
square root of product will equal the proper velocity of 
piston in feet per minute. In condensing engines the 
approximate velocity of piston with stroke of 22in. 
woald be about 150ft. per minute.—E. M. 


[11237.]—Four-Wheeled Vehicle.— Lour car- 
riage wonld be drawn easier up hill with large wheels 
than with small ones. The reasons for which you will 
see fully gone into in the number of tho ENGLISH 
MECHAN IC for January 12, 1872 (reply 10054).— 
101, PARK - STREET. 


111255. Farm Estate Agent’s Duties.— 
The duties of an estate agent (read the General Text- 
Book for Architects, Engineers, Surveyors, Land 
Agente, Solicitors, and Others,” by E. Rede; and 
„For Landowners,” by J. Donaldson; also the Book 
of the Landed Estate,” by Robest E. Brown) being 
thus so maltitadinons, it is evident that the person 
undertaking them mnst be a man of high and general 
qualifications, such, indeed, as the most liberal, prac- 
tical, and scientifc education can alone conter. In the 
first place, it must be his business to make himself 
thoroughly dequainted with the property, and with « 
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things and persone connected with it. He must super- 
intend and conduct the whole of the work that is done 
on the estate, give all orders himself to the subordi- 
nate officers (each foreman in every department), and 
see that cach performs his duties. He ought te have a 
thorough knowledge of the principles and the best 
practice of good farming, to enable him to encourage 
the system of culture best calculated for the soil, the 
climate, and the peculiar circumstances of the estate. 
The best practical book on farming I have met with 
is “The Book of the Farm,” by Henry Stephens. 
Also read Morton’s "Cyclopedia of Agriculture,” and 
The Journal of the Royal Agricultural Society of 
England.” Fora general knowledge of agricultural 
chemistry and geology, read the books written by 
James F, W. Johnston. Of arboriculture, or the raising 
of forest trees, planting and forming new plantations, 
the general management of old woods and plantations, 
and of different descriptions of fences, read the hook 
written by John Grigor, The Nurseries, Forree, N.B.; 
„The Forrester,” by James Brown; The Transactions 
of the Highland and Agricultural Society of Scotland; 
and ‘Transactions of the Scottish Arboricultural 
Society of Scotland.” Of surveying for making plans of 
roads, new plantations, drainage, and computing the con- 
tents of pieces of land in exchange between estates, 
farms, &o., for general improvements; on architecture, for 
the making of plans for farm buildings, cottages, &c., 
making specifications and estimates of all buildings 
and all other works on the estate, see the “Book of 
Farm Buildings: their Arrangement and Construetion,” 
by Henry Stephens and Robert Scott Burns. Also, in 
the above-named books will be found a‘ lot of usefn? 
information on this matter, and the valuation of landed 
property, of the soil, houses, woods, minerals, manorial 
rights, royalties, fee farm rents, tenant-rights, &c. 
He has, moreover, to let the farms, cottages, &., to 
the tenants under such conditions as shall induce them 
to cultivate the land to increase its productiveness— 
this should be his constant aim. Collecting rents: 
This is a very simple matter to do when the monev is 
forthcoming—see the above-named booke. A little 
knowledge of law between landlord and tenant is quite 
necessary. Read Every Man His Own Lawyer,” 
Dixon's “Law of the Farm,” Rouse’s Practical 
Man,” and Archbold’s ‘‘Landlord and Tenant.’— 
THIRTEEN YEARS’ AGENT, 


[11294.]—Dividing Metal Disc.— So simple a 
reblem does not require an elaborate answer. Take 
= the exterior diameter of diso in inches, and n = 
the number of equal area smaller discs to be cut out of 


the same. It would be, a = — = area of the several 


dises in circular inches; then for the smallest 
disc Ja = d, the diameter in inches, the next size 


VI x a = d, then VS x a = dand so on—TvuBAL- 


[11299.] -Tarpaulings for Railway Carriages 
in the Tropics.—I have seen a material invented by 
Spill and Co., Bow Commen, which is as pliable as a 
glove, and always remains so, not being affected by 
either extreme of temperature. It is the result of 
twenty years’ experiments, and the amicable co-opera- 
tion of two substances hitherto as opposed as fire and 
water. Itis in use on several English, American, and 
Indian railways.— AMATEUR. 


(11818.)—Setting Lathe.—To F. Huwe (addi. 
tional).—I don’t think the screws between the beds are 
intended to be moved ; bat if they are, could you not 
make a mark to indicate exactly how far you have to 
set them back after altering? My contrivance for 
tapering is merely a hardened cone-point screwed into 
a hole in the collar-plate, cr into a separate plate of 
the same description, if there is not a convenient place 
in the collar-plate itself, of course taking care to keep 
the centre at the right height, ard set the head up witb 
a hammer. Screws cnt taper with this plan would not 
be drunk if, as well as pulling the back centre ever 
towards you, you also alter the mandril-head 50 as to 
be truly in line with the back centre itself. But taper 
screws (true ones) are rarely, if ever, wanted. I think 
if I had to use yoar lathe I should take out one set- 
screw or both and fit in a parallel piece of iron (or 
brass) on each side to regulate the position of the 
mandril-head, and the said pieces of metal need only be 
(say) lin. square or less, and if they had arivet or stud 
sticking out jin. on one side, which you could insert 
into the old screw-hole just when you are putting the 
head-stock back in its place, they wonld not drop out. 
Don't pinch your fingers in doing it. My mandril-head 
is held by a thin wedge on one side.—J. K. P. 


[11839.]—Astronomical.—It is asked “why does 
the polar star always occupy the same place when the 
earth’s axis, by reason of its orbit, changes position? 
The polar star may occupy the same place as com- 
pared with other stars, bat it does not occupy the same 
place as compared with the Pole, or rather the Pole 
does not occupy the same place as compared with the 
star. In the year 1790 the Pole and the star were 
about 1° 49’ apart; in 1839 the distance between them 
was about 1° 33’, and now it has decreased to about 
1° 22’ only. Mr. Porter may consult with advantage 
npon thia subject Sir J. Herschel’s “ Ontlines of 
Astronomy“ (a new edition of which, I see by the 
ENGLISH MECHANIC, has just been brought out), and 
the astronomical vol. of Orr's “ Circle of the Sciences,” 
and, doubtless, other works on astronomy, but 1 
mention these because I happen to know of them. The 
star does now appear to describe a small circle in the 
heavens once in twenty- four hours, but this arises from 
the rotation of the earth on her axis, not on account of 
her revolution in her orbit.—C. W. M. 


& 


(11854.]—-Fire Balloons.—If your correspondent, 
William McDonald, refers in his question to fire hal- 
Joons, the proper material for a fire balloon of 20ft. 
in circumference will be 121b. double crown paper, 
that is paper of double crown size, each sheet moa- 
suring 80in. by 20in., and weighing 121b. per ream. 
To inflate it, a cotton pad soaked in spirits of wine is 
fastened to the janction of two crose wires arched 
upwards in the mouth of the balloon, and the balloon 
itself must be supported by a loop at the top fastened 
to a head line, so as to hang 5ft. clear of the ground, 
and fastened so that by pulling a string the attach- 
ment can be cast loose. The balloon should be held 
out above the mouth by two persons, the spirits of wine 
lighted, and when the balloon is thoroughly inflated 
the string is pulled and the balloon Jet go. Itis gene- 
rally the fault that they sre let go much too soon, and 
before they have power to rise rapidly. A balloon of 
the size mentioned will require some small weight as 
a car to be attached to it to keep it steady, and the 
month should be about 12in. or 14 in. in diameter.— 
J. F. E. 


[11887.] —Sundials.—" Philanthropist” must ex- 
cuse my mestioning it, but it appears to me that his 
reply to this query may mislead some persons. That 
edge of the gnomon which casts the shadow which in- 
dicates the time on a sundial must be parallel to the 
earth's axis, and therefore, although in an erect 
south dial it should form an angle with the plane or 
face of the dial, equal to tho co-latitude of the place, 
yet ina horizontal dial it should form an angle with 
the plane of the dial equal to the latitude of the place. 
For a place having 45° of latitude, the angle would be 
the same for either of the above-named dials. A dial 
may be drawn upon a plane in any position, but the 
anora rule for fixing the gnomon must be adhered to.— 
C. W. M. 


111393.) —Metallic Harmonicon.—What does 
„ Zoo Andra” mean (in his reply to query 11893, 
p. 108) by “ similar to an inverted aquarium,” and thea 
farther on, saying that this “inverted aquarium is to 
be partly filled with a solution of alam”? Does he 
mean an ‘inverted fern case,“ or what ?—TuBa. 


(11898.}—Stinging of Bees, Hornets, and 
Wasps.— Take a pinch of tobacco, damp the palm of 
vour hand, work and rub the tobacco until you get 
the jnice well out, then rub the spot where stung well 
with it for five or ten minutes. I have found this a 
perfect cure for bee stings, and used it with success 
only last Sunday. Let the stingfbe withdrawn as soon 
as possible.—S. W. 


(11409.]—Canine.—The dosing with Dr. Rooke's 
Oriental Pills, recommended on p. 103, should be for 
about three weeks,” not eight weeks as printed.— 
AMATEUR. 


(114156.]—Scarlet Runners are scarlet rnnners !— 
i.e., there is only one scarlet runner, a variety of tall- 
growing or running bean. There are white runners, 
Painted Lady, and black-psdded or Negro runners; 
there is also a so-called giant variety of the scarlet— 
not a bit better than the common scarlet as grown by 
bundreds of cottagers, but more than double the price. 
Sow as soon as you like, now; dig deep, at least 2ft. ; 
put in rotten dang if you have it; make a tolerably 
firm trench or drill, lay the seeds Gin. apart at the 
bottom, and cover them about 2in. When up about 
Zin. draw the earth round them up to the seed leaves. 
If the soil is well dug, they will not require water in 
ordinary weather—i.c., watering at the root but they 
do require almost daily eyringing. You may, however, 
give them all the sonp-suds you can get—either overhead 
or at the root. Stop them at 5ft. high, or some little 
distance before they reach the top of your supports. 
Try a row as dwarfs by stopping them at a foot, and 
pinching the growing shoots afterwards. If you have 
no manure ready give liberally of guano or artificial, 
and they will pay you handsomely. Your blooms fell 
off through weakness or sourness of soil, shallow digging 
(or rather scratching), or want of the syringe.—SauL 
RYMEA. 


111423.) -Surgery.—Having snffered from a thing 
very similar — viz., a curled shaving passed with 
the graver, when engraving a steel plate, into the fore 
part of the middle joint of the foretinger; and in cut- 
ting some German steel plate up that was hard, a 
piece either from the chisel or plate struck into the 
middle joint of the little finger, and in carelessly using 
a pump drill it slipped and entered the ball of mv 
thomb and broke abont three-sixteenths of an inch off 
and left in behind, all of which were sore troubles for 
four or five years. The former was the canse of the 
other mischief. The severe pain in handling things 
made me clumsy. It is only dangerous in boring it 
abont trying to get it out. The two former do not 
tronble me, and althongh entering on tbe inside have 
worked along to the outside just under the first joint. 
They never festered or gathered, but a bard core, like 
a wart, kept growing ont of the place where they 
entered for a long time, which, when touched, was ex- 
ceedingly painful, which led me to cut and bore it 
about to no purpose. You might as well look for the 
article in a load of hay. If it appears inclined to gather, 
take a strip of lint or a small portion of cotton wool, 
and place npon it wet, and keep it constantly moist. 
Place over that a piece of oiled silk anda finger stall. 
This is the best form of ponlticc, and will greatly 
assist the opening and the ejection of the enemy. Do 
not apply every nostrum, drawing salve, or plaster in 
succession that is recommended, for thereby many lose 
their limbs and frequently their lives.—Jack or ALL 
TRADES. 


(11486.]—Harmonium—I am musician and 
mechanic enough to know” that the channels of a 


harmoniam pan (there are no channels in the reservoir) 
should be graduated the whole way through; but 
‘*Practical Horologist” will excnse me if I tell him he 
is evidently not a practical harmonium maker. What 
I wish to know is whether in practice an inequality of 
(say) 1-64th of an inch in cutting the channel frame for 
divisions makes any material difference in the tone of 
the note the unequal-sized channel is intended to 
give ?—K. T. L. 


[11442.-—Olda Wives’ Science.—If A., Liver- 
pool,” jnst glances at Dr. Brewer's '' Guide to Seieuce, “ 
he will at once perceive the following answer to the 
question, why does the san shining on a fire make it dull 
and often put it out, is, because the air (being rarefied 
by the sunshine) flows more slowly to the fire, and 
secondly, the chemical action of the sun's rays is 
detrimental to combustion. The sun's rays are oom- 
posed of three parts, lighting, heating, and actinie or 
chemical rays. These latter interfere with the process 
of combustion.—WeskE Prt. 


(11449.)—Old Wives’ Science. —With r 

to reply on page 105, I beg to say, not only for Aa” 
information, but also for that of S. Bottone’s, that 
there is very good foundation for the statement that 
the aun shining on « fire puts it out, and the following 
are the only true and proper reasons: —1. Because the 
air (being rarefied by the sunshine) flows more alowly 
to the fire. 2. The chemical action of the sun’s rays 
is detrimental to combustion. The sun's rays are 
composed of three parts : lighting, heating, and actinie 
or chemical rays. The two latter interfere with the 
process of combastion. 8, The air flows more slowly 
to the fire for being rarefied, becanse the greater the 
contrast between the air in the room and that which 
has been heated by the fire, the more rapid will be the 
current of air towards the fire. 4. Because rarefied 
air contains less oxygen than the same buik of con- 
densed air (or air that has not been rarefied by the 
heating influence of the sun’s rays, in other words 
shaded, and therefore condensed). 5. In frosty weather 
the sir being more condensed by the cold than at other 
times, as indicated by the high readings of the baro- 
meter during a frost, supplies more oxygen than a 
similar volume of warmer air, and consequently falls 
more rapidly into the place of the hot ascending air, 
and as we all know, makes a fire burn very brightly.— 
SCIENCE. 


[11444.]—Bursting of Compressed Air Re- 
ceivers.—The effects would be the same as those of 
steam, except the scaldings. Too large for any purpose. 
A series of egg-ended receivers, 2ft. diameter, 10ft. 
long, would be far better.—Jacx or ALL TRADES. 


111450.) Adjusting Equatorial.—" Inquirer's” 
latitude is 53° 50’, and as « Ursm Minoris is 7° 45° 42 · 4 
from the Pole, it is plain that his circle should read: 


61° 85’ 48” 
+ ref. 82” 
61° 86’ 15" north declination at the 
instant of transit, or 905 
— 61° 86’ 15” 


N. P. D. = 28° 28’ 45” 
S. P. D. = 151° 86’ 15” 
—THomas BUCHANAN. 


(11451.] — Weight for Safety Valves. — If 
E. Naylor had the time and means to look pp past 
vols., he would find sufficient information on the 
above. The following is an answer to his specific 
question:—Obtain a weight 9łlb., which at 16in. 
from fulerum will give 89:96lb.; at 14in. from fulerum, 
will give 84°66lb.; at 12}in. from fulcrum, will gtve 
30°08lb.; at 10łin. from fulerum, will give 24:84 bw. 
This is worked out according to Templeton. The effec- 
tive weight of lever is correctly obtained by multiplying 
its length in inches by its weight in pounds, then 
dividing by twice the distance in inches from falerum 
to point of resistance. Thus a 60in. lever, 164)b. 
weight, at 10in. from fulcrum, pulls 4641b.; and at 
20in. from fulerum, pulls 2341b.— Murua. IMPROVE- 
MENT. 


(11457.}—Motive Power for Amateurs.—The 
sketch shown is of no practical use, except to waste 
power by friction, and possibly to render the motion 
regular. Whatever the length of the pendulum (which 
is the way this would act) from the point of suspension 
te the centre of gravity of the suspended weight, so 
would be, in all ordinary cases, the number of vibra- 
tions per minute. Better apply your power, whatever 
it may be, in the simplest and most direct way.— 
TUBAL-KalIn. 


(11459.}—Printers’ Ink.—The recipe given by 
“H. B. E.” (p. 130) is for common red ink, 
printers’ red ink.—A BARRISTER. 


111460. — The Beehive.—In my reply to Mr, 
Godden I said that glass hives were dangerous thing: 
in a house, but I did not mean that they were likely t 
go raving mad and bito any one. The particolay 
danger to be guarded against is the breaking of them, 
by which the bees might be let into the room, perhaps 
among nervous ladies or children. On that ground only“ 
I consider them dangerous, and recommend that they 
be always kept under cover, for accidents will happen 
“ Philo's ” hive in the conservatory is a different affai 
certainly; but if his bees ever get loose he will f 
some difficulty in getting them back to the hi ne 
unless he be an expert. The reason the bees go insy, 
the conservatory is not because they see the hive thin to 
or their fellows, but becanse there is some attract) f 
aroma, probably from the hive itself, which Pering 
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Tho closed conservatory, and becemes palpable to the 
bees immediately on its being opened. Bees are “ led 
by the nose” into all sorts of places, but glass houses 
bother them amazingly, as they do net perceive the 
differance between an open window and a closed one, 
mnd so they beat themselves against the glass until 
Shey exhaust themselves, or accidentally obtain egress. 
Many stocks are much injured throngh being in 
proximity to greenhouses from this cause, as they are 
induced to enter „them by the aroma from blossoms 
therein, and perish there, and thie in early spring 
causes great loss.—C. N. ABBOTT. 


'(11460.]—The Beehive.—I think no further proof 
is needed to show where the honey comes from than 
the diversity of its flavour, that from wild thyme, 
heather, and Narcissus being very strongly marked.— 
Ix qUInIx OG Mo. 


(11461.]—Reviving Black Cloth Coats, &c.— 
Black galls, bruised logwood, copperas, sumach, 302. 
of each, vinegar, 1 pint; macerate in a close vessel 
with heat for twenty-four hours; strain off the clear 
liquid and the copperas, and shake twice a week. Keep 
in a corked bottle, apply with a brush or sponge; this 
is improved with a little sugar or gum.—Ixursrrrvn. 


(11461.]—Reviving Black Cloth Coats, &c.— 
Those that look white I should think are cloth-dyed 
and mixtures; if you see Indices you will find revivers ; 
if it is nap you require to use urine and ox gall, and a 
hard brush, a teasel brush, or a brush made of a piece 
of worn cotton cord. It strikes me that they have had 
too much brush, and nothing but turning will make 
them presentable.—Jaox or ALL TRADES. 


{(11465.] —Problem.—Mr. Tonkes appears to have 
aniaapprehended this ar-zy in his letter (4004, p. 126). 
“ Puzzled” does not say that the trains move with 
equal but with uniform velocities. There is very little 
difsalty about the question. I see no answer to it, 
however, except Mr. Tonkes's rather weak criticism. 
“The united velocity of the two trains is (92 x 84=) 
176ft. in a second and a half, or 117}ft. per second. 
Now, the trains move with velocities such that one 
runs over 176ft. in six seconds of time less than the 
other, or, in other words, moves with a velocity 


76 
(- 293 kt., a second greater than the other. The 


united velocity of 1173 ft. per second must, therefore, 
de divided into two parts, of which one must exceed the 
other by 293. By a simple equation it is found that 
these parts are 73; and 44, vhence the velocities of the 
trains are 78}ft. and 44ft. per second, or 50 and 30 
miles an hour.—V. B. 


(11465.]—-Problem.—The trains move at the rate 
of 30 and 50 miles respectively. Their united length 
is 176ft., which is passed in 14 sec., = rate of 117°3ft. 


-per second, and 29°3ft. per second = 65 ; 


a + b = 117°3ft. per second. 
a— b= 29 8ft. 


b= 44ft. per sec. = 80 miles per hour. 
a = 73 3it. = 50 97 


—THomas BUCHANAN. 


[11465.] —Problem.—Mr. Tonkes says (p. 126) that 
this problem (p. 80)is badly propounded. I consider it 
correctly worded and easy. First, take what is given 
last—viz., that the fast train passes the other 92 + 84 
feet in six seconds, which gives us 29}ft. per second as 
the difference of their speeds. Next, when they meet, 
as in the beginning of the question, they will pass each 
other in the same time, as if one stood still and the 
other ran by with the joint velocities of both. Let the 
velocity of the slow one be v feet per second, then that 
of the fast one is v + 294, and their joint velocity 2 + 
291, and at that speed 176ft. are by the question 


æorered in 14sec., er J 91 = ]}s€c., and v = 44, 


which is the velocity of the slow train, and 44 + 29} = 
73} that of the fast train, or 80 and 50 miles an hour 
respectively. Mr. Tonkes has missed the signification 
of the word “ uniform,” which is that the velocities of 
the trains, though different, remain analtered, while the 
“same” means that in the second half of the problem 
re cain has the samo velocity as in the first half.— 


111471.J—Bows.— Nothing oan egual Spanish yew. 
Its return when loosed has that excessive velocity which 
gives the greatest vigour to the arrow's flight. Hickory, 
nab, and Amerioan elm are very tough, but very sluggish. 
They are excellent, therefore, for the backs, but useless 
otherwise in bow-making. Lancewood is very good 
when backed with any of the tough woods. I made some 
twenty years ago, and when shooting with them for 
Cheshire against Warwiokshire, could have sold them 
for . They were made of bright coloured 
lancewood, backed with hickory. After being shot with 
a day or two till they remained a little bent when un- 
strang, I cut outa piece of the lancewood from the 
centre of each bow, about din. long, right throngh. In 
place of these two rather longer pieces were glued in, 
throwing back the horns of the bow. -They proved in 
this state excellent target bows, and very durable as 
well as handsome.—J. M. TAYLOR. 


(11473.]—Weak Voice.—Practise singing daily, 
standing and leaning back. Os homini sublime.” 
The gamut in long sustained notes zung crescendo and 
diminuendo will be found useful. Over-exercise of the 
vocal organs is injurious. The rule Ne quid nimis" 
is always good as a check to enthusiaam.—] thank Mr. 
Birt for pointing out my neglect of parallax. What I 
wrote of refraction causing the lunar orb to appear 
5 abore the horizon when really below it, is true of 

sun, the parallaz of which is 8} seconds, The 


parallax of the moon is a quantity far exceeding re- | tennon saw file, and grinding the shape and using a 


fraction, except at the horizon, when the two effects 
(parallax pushing down and refraction raising up- the 
bulls and bears of the superterrestrial exchange)—will 
nearly counterbalance each other. I have seen a oase 
of unusual refraction at the horizon, when an invisible 
rifle butt was raised so as to look like the tower of a 
church, equal by estimation to four degrees.—THomas 
BUCHANAN. 


[11476.] —Pattern Making.—I know of no work 
on pattern making. To become a pattern maker you 
must have some idea of moulding, and it is only to be 
learned by practice. If there is any special patterns 

on require instructions to get ont, there is not the 
feast doubt but what you will find assistance in our 
colamns.—Jack or ALL TRADES. 


(11479.]—Tempering Cutting Tools.—To pro- 
vent a lead bath from becoming oxidised when heated 
for such purposes is out of the question. Colza or 
Galipoli coils and Ginseng oil are the best both for 
hardening and tempering. The raw oils are best for, 
hardening, bat they must be well boiled for tempering. 
Have a wrought-iron cistern set upon some bricks the 
size you require for your job, and a cover to fit, in ease 
it should fire, which it very readily at that heat, 
and your cistern not more than two-thirds foll—Jack 
OF ALL TRADES. 


(11481.]—Organ Building.—It does not matter 
if the pipes touch at the back and sides, but they must 
be so firmly fixed that they will not rattle against each 
other. If Aleph“ is in any difficulty about what I 
have already written upon, I will be glad to answer any 
question, but if prospective difficulties, I must say 
“wait.” I am sorry I shall not be able to continue my 
letters for a few weeks, being confined to bed with a 
broken leg, and 100 miles from home.—J. D. 


(11488.)—Dyeing Parohment.—Have you tried 
Judson's dyes? To prevent them being affected 
with water or grease, use a weak varnish of shellac; 
one ounce of shellac put into a pint of spirit, and 
shaken up for a minute or two and poured off answers 
well for such purposes.—JAcK OF ALL TRADES. 


(11484.]—Manures‘and their Values.—John- 
aton's Manual of Agricultural Chemistry,” or 
Sibson's Agricultural Chemistry (published by 
Routledge), preferably the former, will afford the in- 
formation Mr. Richardson requires. Johnston's 
lectures, particularly the appendix, would be useful, 
also the articles on Agriculture and Manures“ in the 
Encyclopedia Britannica, if these are available. As re- 
gards information to a beginner on the cultivation of a 
few acresof land this conld not readily be given with- 
ont some knowledge of the nature of the soil. Cannot 
the qnerist scrape acquaintance with some bneolic 
neighbour and obtain a wrinkle from him? — WILLIAM 
GLAZ EER. 

111485. — Florentine or Brown Bronze.—No. 
These bronzes will not do for tin work, but a red bronze 
can be given to tinwork with a very small portion of 
sulphate of copper dissolved in water and applied. It 
can be done over after with blacklead and polished 
with a soft brush, and lacquered with dark or light 
lacquer, as the case may be, and if the tin ware is wet 
all over with diluted muriatic acid before it will give it 
a frosted appearance, and it may be varied according 
to strength of solations.—Jack oF ALL TRADES. 


J11487.] —Preventing Rust.—Take an olò stock- 
ing foot and daub it over with a mixtare of four parts 
beeswax to one of olive oil, and one of turps, melted, 
and keep in a pot for use. When the above is well 
daubed over with it your wiper will last some time 
without a renewal of compost. After well polishing 
your work, well rab with the above rubber.—Jack or 
Al. L. TRADES. 


(11468.]—Coating Wooden Concrete Moulds. 
—Use a wash at first of alum water. When dry coat 
it with a strong solution of soap.—Jack or ALL 
TRADES. 


(11491.J—Kid Dressing.—If black, dress the 
face with a strong decoction of elder bark, afterwards 
with a decoction of nut gall and acetate of iron, finish 
with a coat of glair and rab down with a piece of old 
cloth with a few drops of olive oil upon it.—Jaox or 
ALL TRADERS. 


[11493.] —Indiarubber Overcoat. — Get some 
pure rabber and dissolve it in ether to a thick paste, 
and apply. The ether will soon evaporate and leave 
the seams sound.—Jack or ALL TRADES. 


{11497.]—Removing Oil Stains from Bil. 
liard Cloth.—Use finely-powdered Bath brick and a 
warin iron. Afterwards well brash.—Jack or ALL 

RAD ES. 


111500. — Welding Cast Iron — Should be weld- 
ing cast steel. Two parts silver sand and one of sulphate 
of lime, or plaster of Paris, which ie the same, will do 
for the job. Heat your article and dust it with the 
above, place in the fire again until you get a good heat, 
and it will weld.—Jack or ALL TRADES. 


[11505.)—-A Wooden Puamp.—Put in a metal 
working chamber or barrel in which the bucket shall 
work, it may be either of copper, brass, or cast iron.— 
TUBAL-KAIN. 


[11510.]—Defective Sewing Machine. — The 
brush is there for retaining the loop until the point of 
hook has entered the next descending Joop from the 
needle, and should then become free, I expect the 
edge of the recess in the hook is worn away, and the 
spool not having anything to sa port it, drops down 
betwean the book and shield and jams the thread; if 
a0, it can be made deeper in its place by taking a 


block of wood fora rest, turn it ont in its place. I 
have cared several by these means.—Jack or ALL 
TRADES. 


111511.) —Rubber Tires.—I can assure “ Constant 
Reader that rubber tires do not draw” harder than 
iron ones, but easier over rough roads, On smooth 
roads there would be no advantage. There is no 
suction between the tire and the road, which querist 
will find if he attempts to lift the wheel from the road. 
If there was, I do not think i¢ would be an obstacle to 
a rolling motion. An indiarubber tire eases the draught 
by lessening the vertical motion. Whatever force goes 
in lifting the machine and rider over obstacles—that 
is, in vertical motion—is a dead loss to the desired 
horizontal motion. The analogy between indiarubber 
and soft roads does not hold good. The perfect elasticity 
of the rubber alters the case altogether. Force is 
consumed in compressing the rubber; bat it is again 
given out to the wheel when it ia restored to its original 
state; and it then urges the wheel forward as mach as 
it offered an obstacle to the forward motion at first. 
Mad remains in a compressed state, consequently there 
is work done, and force consumed.—101, PARK-RTREET. 


(11518.J}—Refining Animal Oil for Sewing 
Machines.—This can be done with a weak mixture 
of sulphuric acid and water, after with potaalr or soda, 
and finally with lead shavings or zinc chips.—Jack oF 
ALL TRADES. 


[11518.}—Refining Animal Oil for Sewing 
Machines.—Tte two chief impurities in oil for deli- 
cate machinery are margario and steario acid. For gun 
locks and, I believe, for watohmaking also, where the 
principal object is to prevent clogging, take, of 
course, to begin with, the purest neat’s-foot or trotter 
oil, put any quantity in a wide-mouthed bottle, well 
corked, and scrape into it a quantity of bright, soft 
lead shavings, nearly half fill the bottle with the lead, 
which must be bright. Cork and expose to bright sun- 
shine for a fortnight, shaking the bottle every time 
you go near it. If not perfectly clear and limpid at 
the end of that time, pour off oil, scrape in a fresh 
quantity of load, and repeat process. Margarate and 
atearate of lead are formed, and the acids removed 
from the oil.— M. A. B. 

111514. — Brunswick Black. — Boiled oil and 
asphalte, thinned down with tarps. Jack or ALL 
TRADES. 

(11514.]—Brunswick Black —Fase 21b. of as. 
phaltam in an iron pot, add of hot boiled linseed oil 
one pint; mix well, remove the pot from the fire, and 
when cooled a little add of oil of turpentine two quarts. 
Some makers add driers.—A BARRISTER, 


[11516.]—Veneering.— Level the greund work, 
tooth, and size it, wet the veneer on the top side, glue 
the other side evenly (which is the great secret in 
veneering clean), work the glue oat with a voneering 
hammer. If very large wet the veneer again and rub 
on a hot flat to melt the glue and work the hammer 
again, in this way you may lay @ veneer any size. I 
bave laid one i5ft. long without assistance. For French 
polishing see back numbers. M. O. 


111516. —Veneering.— Veneers are laid on by the 
trade by means of a veneering hammer or caul, but for 
an amateur a common light-headed hammer will do as 
well, if not better, as the use of the caal with advantage 
requires @ certain amount of practice. In veneering by 
the hammer the ground should be warmed by the fire, 
and the outside of the veneer wetted with warm water 
or glue made very thin, applied by means of a sponge, 
and the side to be Jaid covered with a coating of thin 
glue, and warmed at the fire. The veneer should next 
be laid on the ground or on a table, and worked with 
the hammer backwards and forwards till neither air nor 
glue will come out. Even for experienced workmen 
veueering with the hammer is best when the veneers 
are straight and even, but as that is seldom the case, work 
is generally done with the caul. There are some 
favoured individuale who take to the canl as naturally 
as a dack to the water, but I have found the hammer 
to serve all requirements; but, of course, every one has 
his prejadices. A canl is an instrument made of 
solid wood ehaped to the surface to be veneered, con- 
sequently the making of cauls will be rather expensive, 
especially for amateurs who have only one or two things 
of each kind to veneer. The caul should be well heated, 
then oiled and greased; it is screwed down upon the 
veneers, and the heat and pressure sends out the glue, 
causing the veneer to bed close to the ground. The 
veneers should be of an even thickness when worked by 
a osul, otherwise the glue will colleet and the work is 
liable to blister; it should not dry too quickly. The 
great fault with amateur veneering is blistering, and the 
workman's skill is exercised in nosmall degree in getting 
rid of these unsightly blemishes. The way this is 
generally done is as follows :—First, wash the exterior 
of the blister with boiling water, and with a coarse cloth 
remove dirt and grease; then place it before the fire, 
or heat it with a canl; oil its surface with common 
linseed oil; place it again to the fire, and the heat will 
make the oil penetrate quite through the vepeer and 
softon the glue underneath, then while hot raise the 
edge gently with a chisel, and it will separate eom- 

letely from the ground ; be carefal not to use too great 
orce or vou will spoil your work again. If it should 
get cold during the operation, apply more oil and heat 
it again; repeat this process till you bave entircly 
separated the veneer; then wash off the old glue, and 
proceed to lay it again as a new veneer.— P. W. H. J, 


(11518.]—Respirator.—" Jersey Craupaud“ will 
find a piece of ordinary calico, unglazed, with a string 
sown on both ends answer his purpose; if one thick- 
ness is not close enough, use two, —ELEOTRO, 


111518. Respirator. — An excellent respirator 
may be made of a thick sheet of carded cotton woal 
placed between two pieces of muslin. Professor Tyn- 
dall’s experiments show that nothing stops dust more 
effectually.—A BARRISTER., 


(11518.]—Respirator.—Take some cotton wool 
and place between two pieces of horsehair eloth. 
Makes a very good one for grinding, millstone dressing, 
or saw sharpening, bind it round the edgo with kid 
leather.—Jack Or ALL TRADES. 


[11522.) -Goldfish.—See that the fins and tail are 
unbroken, that no scales are rubbed off, and that there 
is no appearance of what I may call (for want of a 
better name) mouldiness about the fish. This latter indi- 
cates a disease vory common and almost always fatal to 
fresh-water tish when kept in con f nement, and strongly 
resembles the white mould which appears on stale 
bread, fruit, &c. It is very contagious; taerefore, if 
apparent on one or more fish in an aquarium, all the 
others should be considered doubtfal.—Loacg. 


[11529.]—Goldfish.—These fish should be bright 
and lively, with perfect scales and fing. If any of the 
former are rubbed off, or tho latter split, they never 
do well, and generally die soon. Goldfish require fre- 
quent feeding. The best food is vermicelli, or dried 
beef, powdered, given in small quantities. — A 
BARRISTER. 


111522. —Goldfish.—When in good health the tails 
of these fish are perfectly flat. The opening and 
shutting ef their gills occurs at regular intervals of 
about one second, and the eyes have a blue tint. If 
the tails are crompled at all, or the eyes are at all red, 
the fish aro not good, and I should advise “8. K” not 
to buy them.— ANON. 


(11524.)—Pitch of Roof.—The proportion of the 
height of the roof above the eaves to half its breadth 
is the pitch. What is called the true pitch is 1: 1, or 
45°. Houses are seldom built now with roof so steep. 
See Bennycastlo’s Practical Geometry.”—PHILAN- 
THROPIST. 


I11525.J— Fresh Water Aquarium.—I have an 
aquarium 3ft. Bin. x lft. Sin. x 2ft., which contains 
altogether the following fishes and animals, which live 
in harmony together. I think B. K.” will find it a 
good example: 3 goldfishes, 1 silver carp, 1 small 
torpedo eel, 12 minnows, 2 efts, 2 tritons, 6 water 
beetles, 1 pollock, 2 long-noses, 8 fresh-water whelks, 
and 1 small cassavery. I feed them on watercresses 
and lob-worms; bread crumbs I put in for the silver 
carp and toast for the copper ditto.—ANon. 


111525. — Fresh Water Aquarium.—Any kind 
of fish, but keep them as much as possible of the same 
size. Small fish, as a rule, will damage any larger 
ones in the same collection, unless the aquarium bo 
very large. Plants: Fontanalis aatipyrectica (if procur- 
able): Anacharis alsinastrum (procurable everywhere). 
The former is best, as carp and other coarse fish will 
eat Anacharis but I never knew of any fish eating 
Fontanalis.— Loc. 


[11625.)—Fresh Water Aquarium.—Almost 
any fish may be kept, except sticklebacks. These 
little wretches, althongh vory interesting when kept by 
themselves, destroy all other fish, large or small, by 
splitting their fins and tails, which soon brings them 
into a state of diseaso. I have kept gold fish, carp, 
tench, gudgeon, minnows—those will do well for years. 
Roach, dace, perch, bream, and mullets will live for a 
time, but are much more delicate. The best plants for 
an aquarium are Valisneria and Anacharis. — A 
BARRISTER. 


(11527.] —Barrister.—A person wishing to become 
a barrister must enter at one of the Inns of Court, pay 
about £40 for fees, deposit £100, and find two sureties 
who undertake that he shall conform to the rules of 
the society, 4e. The £100 is appropriated for the fees 
when he is called to the bar, or is returned should the 
student take his name off the books. The actual 
qualification consists in appearing in Hall a certain 
number of times, in each of twelve terms, at the 
dinner hour (commonly called eating terms), and the 
student must have been a member of the Inn at least 
three years. There is no doubt that very shortly a 
strict legal education will be required as a qualification; 
at preeent I belicve the only examination is a voluntary 
one upon the subjects of the lectures lately instituted 
by the different societies —A BARRISTER. 


(11527.)—Barrister.—Qualifications required are 
too nnmerous almost to mention, but these are some 
of them.—A good classical, and yet more, a good mathe- 
matical education, a knowledge of the statnte and 
common law, the power of speaking, confidence in 
one’s own powers, and a good constitution.—JANNIFRED. 


(11581.]—Water Wheel.—V = velocity of stream 
of water in feet per second; then, quantity = 
2:0 x 25 x V = Qy (1). The power = 075 x Qy x 
vO = H.P. (2), allowing 65 per cent. of the effective 

wer of the water available for usefal purposes.— 

UBAL-KAIN. 


[11531.)—Water Wheel.—Before I can answer 
the first part of this query I must know with what 
velocity the stream of water runs, and the angle at 
which it strikes the buckets; also, I might as well ask 
whether, by centrifagal engine, Columbo“ meana a 
rotary engine, because, ifso, I would say don't. A rotary 
engine is the rock apon which the inexperienced split. 
No really practical man will new advocate a rotary 
engine. In spite of all inventors may say to the con- 
trary, the rotary engine has not been made that will 
beat the reciprocating engine. One may be invented 
some time, but it seems far distant. If Colombo 
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will answer the above questions, I will see whether I at heart, would supply a float. 
choice which be should supply. 


can satisfy his requirements.—P. W. H. J. 


[11522.] — Steam Fire-Engine. — Shand and 
Mason's engines are very powerfal for their weight. I 
extract the following from“ Recent Improvements on ö 
the Stem Eneine,“ by Bourne, 189, p. 304: —“ In an | 
experiment made with one of these engines at Messrs. 
Pennison’s factory in 1664, with an engino having two 


cylinders of 6 zin. diameter, and Tin. stroke, the power | 


generated with steam of 1201b. pressure in the boiler. | 
and with 152 revolations per minute, was about 

15 horse-power.” Another case is stated on page 306 :— 

“The engine exerted 32} actual horse-power, and as 

the total weight of the engine was only 32 ewt., the 

weight was ahont 1 cwt. per aetual horse-power, a very 

remarkable result.“ Further information if desired.— 

PHILANTHROPIST. 


111583.]—Area of Boat.—A cubic foot of water 
weighs 621b., so the tonnage can bo readily calen- 
lated from the solid content of the immersed portion, 
the area varies according to the model, boing greater 
for a given tonnage in s long, narrow, or sharply built 
boat.— PHILANTHROPIST. 


(11534.]—Cleaning Metal Buttons, Jackets, 
&c.—Cut out of a clean piece of thin deal, a protector 
like sketch, put the button 
1000 — i throngh the large hole and 
ee A I ] pan the slit np on shank. This 
a ig to protect the cloth. Clean 
with very fine (not gritty) whiting and water, 
with soft nail brush and elbow grease. Rub white 
cloth with pipe-clay,’ and brush off well, repeat 
if necessary; this will not remove greace. Clean 
Gorman silver with rotten stone and eil.— M. A. B. 


[11534.]—Cleaning Metal Buttons, Jackets, 
&c.—Use finely washed whiting for jacket, take 
pollard or middlings and a fresh baked loaf, the above 
will do for keys for flute. Preparation of whiting :— 
Takea ball of whiting and pour boiling water upon it, 
and make it of the consistence of new milk, let stand 
for two or three minutes, ponr the liquor quietly off 
into another vessel to settle foruse.—Jack or ALL 
TRADES. 


(11535.]—Small Wheel- Cutting Machine.— 
Sce indices. There was one given to be fixed upon 
lathe bed.—Jack oF ALL TRADES. 


(11536].—Character of Curve.—This curve will 
natnrally vary according to the place where the water 
is ponred npon it, and it would, I shonid think, assumo 
the character of the different conic sections, but it is 
worth experiment.—P. W. H. J. 


[11587.}—Scott’s Patent Moulding Machine 
is nothing more nor less than a worm wheel dividing 
plate revolving round upon a pedestal, and furnished 
with a horizontal slide or radiating arm. It has a 
vertical slide, which is furnished with jaws for the in- 
sertion of the templates, which are made by the pat- 
tern maker of wood for the pitch. It is generally 
made with two or three teeth. There is a train of 
wheels, the same as an ordinary wheel-cutting machine. 
Ack OF ALL TRADES. 


(11537.]—Scott’s Patent Moulding Machine. 
—Better write to the patentee and maker in Man- 
chester. He, no donbt, will be glad to snpply informa- 
tior® There is an older patent, by P. R. Jackson, 
which does not appear to be ro generally used, Never- 
thelesa, it is possible to make good wheels without 
either of them.—TURAL-KAIN. 


[11539.]}—Wooden Beehive.—Many thanks to 
“H. A. D.“ for his good opinion of my suggestions 
for improvement in hives, bnt with all respect, and in 
perfectly good temper, I beg to refer him to Mr. Wond- 
bary’s own description of bis improvements in hives 
for apicultnre, and the bar frame in particular. 
Mr. Wocdbury was the first adapter and pro- 
mulgator of bar frames and bar frame hives in 
Bugland; hence the hive bears his name. I am 
glad to five information at any time, bat think it 
unfuir to other inquirers and subscribers to occupy 
space ou a subject which may be found so woll treated 
of elsewhere at so trifling a cost. If “H. A. D.“ will 
advertise his address, I will send him a bar frame as a 
pattern if ho will pay the postage.—C. N. ABBOTT. 


(11548.]—Amateur Observatories.—See Wm. 
Brown’s letter on Solar Phenomena.” 


(11545.}—Sulphur.—This has been answered 
several times. Take a pitch kettle and fill it abont 
one-third full of oil, and place npon a fire to boil. At 
first it will eecthe and spit, afterwards becoming calm 
and the surface beginning to smoke. The tempera- 
tare will be then between 500° and 600°. Then pnt 
aulphur in in proportion of loz. to every Ib. of oil, and 
It will become mixed, and when cold have the 
appearance and consistency of Stockholm tar.—Jack 
or ALL TRADES. 


(11545.}—Bending Amber.—Drop it into some 
hot beeswax; after it has remained there a few minutes 
take it out and before the fire bend it to amy shape.— 
Jack OF ALL TRADES. 


11549.) Water Floats.—Floats are scarcely 
ever used now for boilers using so bigh a pressure as 
‘Young Fircman” mentions, because the stuing- 
box is n frnitfal cause of mischief, from corrosien. 
Wherever flents are naed it will be necessary to 
raise the float np and let it fall at least twice 
a day to prevent corresion. The water-gange 
(glass) is so immensely superior that few modern 
boiler makers, having the interest of the buyer 
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if offered his 
There is no doubt 
but that floats could be, and are, made to act perfectly, 


| but at the cost of an immense umount of trouble. I 


wonld advise “ Young Fireman” to get or ask his em- 
ployers to get a glass water-gange.—P. W. H. J. 


115 9. Water Floats.—Don't use them, they 


are worthless and unreliable, give endless trouble, and 


never to be depended on. It is 80 diſnenlt to get the 
packing around the wire the exact tightness - too 
loose, it “leaks ;” and too tight, it “jams.” Many a 
boiler bas gone np like a balloon that was set with 
such a defective fitting, and the poor unlucky * stoker” 
has, in manv oases, had all the blame cast on his head 
when he Little deserved it.—TUBAL-KAIN. 


(11549. Water Floats.—Yes, they are of use if 
made to net upon a valve in feed pipe, but are a nuisance 
through the boiler, by reason of the wire and gland.— 
Jack OF ALL TRADES. 


111550. — Preserving Eggs. — Tonng Nest 
Hanter” had better leave the poor birds alone, anless 
ho has the definite object in view of benefiting some 
public mnsenm or assisting the cause of natural his- 
tory. Being ‘‘wishfal to form a collection“ seems to 
point too sadly to decreasing the number of specimens 
in this country of the more rare birds—such as king- 
fishers, green woodpeckers, &c.—as one can searcely 
fancy even a yonth collecting linnets’ ergs. Pierce and 
blow the eggs; the white akin cannot and need not 
be removed. White hard spirit varnish, where there is 
reason to believe colours will fade, will have a retard- 
ing effect. —JANNIF RED. 


[11551.]—Cement.—After the meersehaum is 
mannfactared there is nothing will cement it to make 
a job of it—Jack or ALL TRADES, 


11551.]—Cement.—I have heard that a cement for 
meerschaum pipea can be made with qnicklime and 
white of egg, bat I think if it had proved satisfactory 
it would be more frequently used.—SavuL RYMEA. 


[11552.j—Meerschaum.—The safest way to test a 
pipe is to try if it will float lightly in water, as I have 
never reen any composition which could be mistaken for 
meerschaum which would do so.—A., Liverpool. 


(11553.] -Agriculture.— The best book for Agri- 
cola” is nndonbtelly “Evans on the Chemistry and 
Machinery of the Agriculture of the Present Day.“ In 
attending to its simple rules I have been very success- 
fal in hops, oats, &c.—CINCINNATUS. 


(11557.] — Treasury of Botany. — The latest 
edition of this book was published in 1865. Cloth, 
8vo. Its price is 78. 6d.— ANON. 


[11558.)—Refuse Paint.— Wake it hot with a 
emall portion of linseed oil, and rob through seme 
gauze wire with turpa. It is coarse, but good for out- 
door work.—Jack OF ALL TRADES. 


11558.) - Refuse Paint.—See reply, p. 623, Vol. 
XIII., Sept. Sth, 1871, by Os.“ If correspondents 
would search back vols. before sending queries, it 
would save much time and trouble. By-the- bye, what 
has become of Os and Eos.” I hope they will 
goon re-appear after this protracted silence.—H. B. E. 


11558.) — Refuse Paint. — Dissolve sal. soda, 
llb. in rain water, 1 gallon; cover the refuse paint 
with sal. soda water for two days, then heat it, adding 
oil to reduce it to a proper consistence for painting 
and straining.—INQUISITIVE. 


(11560.] —Gold Polishing on Stone, &0.—This 
requires putting on in a pecniiar manner, and I believe 
the gronud is laid in with Armenian bole; it can then be 
polished with an agate burnisher.—Jack oF ALL 
TRADES. 


(11563.] —Bfoon.—The moon influences our distance 
from the sun in two ways. 1. It cnuces us to be nearer 
to the sun at the time of fall moon than at new moon, 
and rice verad. This is becanse the common centre of 
gravity of the earth and moon describes an exact 
ellipse round the sun; if we leave out the small differ- 
ence made by the perturbation caused by the other 
members of the solar system. Thie being the case, 
and the earth revolving round this common centre of 
gravity, M. Paris will see that the carth is alterna 
within and withont the said orbit, being without it 
nt time of new moon, and within at the fall moon. 2. 
The presence of the moon canses our mean distance 
from the sun to be greater than it otherwise would be, 
{or the distance is altered in inverse proportion to the 
joint square root of the mass of the snn and earth and 
moon; the moon heing left out the joint mass would 
be diminished by thet -enty-five millionth part, and 
we should revolve in an orbit further from the sun by 
nearly two milea, a difference which, of course, would 
be wholly imperceptible; the distances of the other 
planets too would be infinenced in a like proportion.— 
G.T. H. 


(11566-] —Equisetum.—I have seen the movement 
of the pollen myself, and wonld send M. Paris a speci- 
men if I knew his address.—M. D. 


11567.J— Rigging Model Yacht.—Fasten main- 
sail żo mast with fifteen brass rings, and foresail to 
mast with thirteen ditto; these should vot be too large 
for the reapective masts, but just large enough to travel 
easily at the mast near deck, they will then be quite 
slack at top, or bonnds of masts, when sail is set up 
to place. The neatest and best way to secure shrouds 
to the hull of model is, use the brass acrew eyes, small 
size, used or sold to hang up small pictures, these have 
a very good screw cut on them, and if screwed to 
margin of deck as proposed in my article on “Modal 
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Yacht Rigging” ina former volume, will be out of 
harms way, then pass end of shroud through the eye 
and draw tizht, and take two half hitches and cut off 
ends, allowing a little surplas end for convenience. A 
good way to prevent ends of shrouds fraying out, is 
to tip each ond with a little hot pitoh er sealing-wax.— 
W. F. W. 


(11568. —Tnrbine.—Better go to a maker and give 
him the fall yon can obtain for yonr water, and the 
quantity in a given time.—TubaL-Karn. 


(11570.)—Furniture Polish—My answer to 
qy. 10585 was not a furniture polish, but a French polish 
reviver. Tho French polish sweats and the surface be- 
comes rongh, and the sharpness of the acid is to take 
it off, and if it will not remove it take some very fine 
briokdust on yonr cloth and rnb well without scratch- 
ing. The quantity of oil is abont one tablespoonfal to 
a pint, well shaken, which gives it acreamy appear- 
ance. Finish off with a clean cloth, and see that you 
leave no oil on the face.—M. O. 


111572] —-Compressing Water.—I consider this 
question to be one of great importance. Water haa 
always, in my experience at least, been considered to 
be practically incompressible. Unless further par- 
ticulars are given of this case, I should say that 
the extra galion or so pumped in goes to wasto by 
leakage.—C. 8. 


[11572.}—Compressing Water.—Water is esr- 
tainly compressible. There is an instrument called the 
piezometer for measuring the compressibility of water, 
and by its use it bas been found that at a pressnre equal 
to that of the atmosphere water is compressed 00005 of 
its original balk. This, it will be observed, is a very 
small amount; but it shows an appreciable degree of 
compression, and prabably the enormous pressure in 
an hydraulic press would compress water to the extent 
indicated by the gallon pumped in after the press is 
ap.—SacyL NTATEA. 


111572.] Compressing Water.—No doubt but 
that tho water with the pressure exerted was slightly 
compressed. The remainder was that of tho elasticity 
of the cylinder, the four sido bars and nuts, and the 
two large blocks spoken of. Always remember 
“ Smeaton’s” rule: Nothing is olastic, and (so to say) 
nothing is non-elastic, but every substance has more 
or leas of elasticity.x—TusaL-Kain. 


[11573.];—Compressing Water.—Water is in- 
compressible in itself, but consisting of an infinite 
namber of globules, the spaces between these are oc- 
cupied by air, and it is this air which is compressed, 
and allows ofsome more water being forced in after the 
cylinder is apparently fall. Is J. Westwood aware 
that if a ball of gold be made with a small hole in the 
centre, fill the ball with water, screw a plug and hard 
solder it, then place under a hydraulic press, that the 
water will be forced ont like high pressure steam 
through the pores of the gold ?—A., Liverpool. 


(11574.)—Gas.—Try one of Carnaby's patent regu- 
latorz.— H. B. E. 


(11574. —Gas.—Let I. J. W.“ turn down his main 
cock a little more, and use Bray's patent burners, and 
turn off the gas from the ecrvants’ rooms himself every 
night, and then report progress.—L. 


(11575.)—Well Sinking.—Youn had better have 
the well sunk of the usual diametor about 4ft., and 
brisk it ap to any diameter, and fill im roundit. It 
would be difficult to bore larger than about 4in., and 
even then you must go down to the rock, as it is called, 
by woli borers. Water will not always rise to the top 
of 8 5 ; it depends upon where it is supplied from. 


(11582.] — Spiral Turning.—See p. 557, Vol. XIV., 
February 16, 1872, with drawing.—M. O. 


111683] Vacuum in Barometer Tube.—“ Never 
Rust” had better take the tube out of his barometer, 
then empty the quicksilver of the bottom short tube; 
place thumb of right hand over the open end tightly, 
and tarn the tube bottom upwards; vow lay baize or 
cloth doubled several times upon counter or table, and 
keeping end covered. commence jarring the tube npon 
this pad till he sees the air bnbbles have all risen to tho 
surface of quicksilver. Let the jarring be performod 
in quick succession. All that is required is a qnick 
light hand; well warming the whole tabe (especially the 
bulb) before a good tire facilitates the operation; 
patience and the above must succeed. Having got ont 
all bubbles, refill as before by pouring silver in tube, 
and repeat the inverting and jarring process; orif he 
thinks the quicksilver is dirty, see Vol. VIII., p. 566, for 
recipe to clean quicksilver. Having cleaned it, refill 
tude in usual way. To adjust weights, let the one which 
rest upon silver be heaviest, the whole five in frame.— 
A Hogotocicat MECHANIC. 


f11584.j)—Cleaning Cornopean.— Mix a little 
vitriol with warm water, and run through the instru- 
ment; it will clear all dirt out.—J. P. 


1584.]— Cleaning Cornopean. — Let Wee 
Pet) fill his slides with water and clean by means of a 
l bottlo-brash. Then put in the slides and pour 
rim water into the bell, and gradually turn tho in- 
styhment, so that the water may run through the tubes 
ont at tho monthpiece. Tho little water romain- 
ioaz may be blown out at the valves and water-hey.— 
C . B. 


I. T, 584.]— Cleaning Cornopean.—I don't think 

it nteteuilles if the inside of the tubing of a eornopean 

„ jiafarred or dirty. I keep mine in a very good stato 

Hia nots thronch it every month a mixture of half 

by es Ahulf water, working tho valves woll at tho 
1 * 


. — . — 


same time. Yon may put it by for months after this, 
and the valres will not stick.—J. G. 8. 


(11589.]—Dry Steam.—The higher the pressure of 
steam the less the quantity of water containedin any 
given quantity of it. Steam from a tea kettle, evapo- 
rating at 212°, will bnen you severely, while you may 
place your hand in high pressure steam with impunity. 
You cannot see steam until it condenses on exposure 
to the cold air, conseqnently when at high pressure 
there is very little water to be condensed, although 
there may be great heat to fly away.—A., Liverpool. 


(11599.]—Medical.— The ammonia citrate, or 
potassic tartrate of iron.—M. D. 


m11593.}—Lime Juice and Giycerine.—The 
article sold under this title is simply a calcareous soap, 
which Duffer ’ may imitate thns :—Takean ordinary 
wine bottle and fill it to the depth of three inches with 
good olive oil, or olive and castor oils mixed. add 2in. in 
depth of fresh lime water, half an inch of glycerine, 
and ten drops each of essence of bergamot and essence 
of lemon, or any other scent which he may prefer. 
Shake it well and keep it in a moderately warm place, 
or the ingredients will soon separate. This prepara- 
tion was origivally. introduced from America under the 
name of Lime Jolep,” which is what it really is. 
The ingeniously misleuding name of Lime Juice and 
Glycerine” was a happy thought of some sharp per- 
fnmer. It is very palatable (without the castor oil), 
and with the addition of one-fourth part of vinegar 
makes a capital salad dressing.—J. L. 


f11593..—Lime Juice and Glycerine (so 
called)—Take of almond oil 41b., lime water 4})b., 
oil of lemon loz. Weizh the almond oil into a dry 
bottle, add the lime water in quantities of abont 5oz. 
or 602. ata time, with agitation, lastly, add the oil of 
lemons.—A. P. 8. 


I11598.J Long and Short Rifles.— The data 
given are not sufficient, the bore of rifle, weight of 
powder and bnilet, aleo the initial velocity must all be 
taken into account.—A BARRISTER. 


11598. —Long and Short Rifies.—What reason 
has A. G. Miller for wishing to reduce the length ef the 
barrel of his rifle? It would not shoot go well if cut 
down to 2Gin. As a rale, the shorter the barrel, the 
quicker should be the twist of the rifling, for example, 
the long Snider has ono turn in 6ft. Gin., whereas the 
artillery carbine, carrving the same ammunition, 
has one turn in 4ft. If A. G. Miller will say what 
description of rifle ha has, and the distance betwean 
tho fore und hind silts, I will try to assist him with 
respect to the sighting.—ARTILLERY CAPTAIN. 


(11604.}—A Task for Chemists.— EXTRA. 
NESINJOUS AND SILICIous MATTER FRO WOOD.— 
If Geo. E. Davis will ent his wood into chips about 
1 in. or 2in. long, zin. thick, put them into a solation 
of caustic seoda and water —abant 11b. soda to 25ʃh. 
water. A heat to indicate 880 Fahr. must be given 
and maintained far an hour and a half or more; then 
he will find his wood as soft almost as wool, with all 
the resinons and silicions matter quite dissolved out. 
880° heat means abont 18 flb. pressure per square inch, 
which is the great objection to the present system of 
boiling wood for the purposes of paper making, 
and so far as I know there is no other system that 
anawers. I have seon wond shavings boiled for 86 
honrs under à pressure of 50lb. per inch with the 
caustic liquor at 16° Tw.: the ouly change visible when 
taken out was their colour being redder, otherwise they 
were as touch as ever. A certain amonnt of heat is 
wanted to dissolvo the resinous substanens, and with 
the chemicals at present in use the requisits amount of 
heat can't be got without pressure of from 16v” to 200° 
per inch.—DEVONSHIRE. 


(11607.}—Ebonising Wood.—The wrinkle in thig 
case is to nse blue polish. Stain work as before, add- 
ing powdered nut gall to the logwood and copperas so- 
Intion, dry, rab down well, oil, then use French polish 
made tolerably dark with indigo or finely powdered 
stone blue. N. B.—This is a trade secret worth a little 
fortune to the querist. As some acknowledgment, I 
would respectfully suggest that W. C. W.” forthwith 
obtains at least one dozen new subscribers to ours.“ 
— WILLIAM GLAZIER. 


(11608.}—Boiling by Steam. — In reply to 
“A. W. B.,“ have an ontside casing on your boiler or 
vessel, with inlet and blow-off cock, this latter cock to 
be regulated totake away condensed water only. The 
steam will snrronnd the vessel, and is used instead of 
a coiled pipe inside.—DEVONSHIRE. 


111610.) —Defective Coil.—The fault isin the coil, 
not the battery. In all probability the secondary wire 
is broken, and the two ends only slightly touch; it is 
also most likely that this occurs at one of the points of 
attachment to binding screws or connections, and that 
the vibration of the contact breaker jare the wire away. 
This is assuming that I understand G. F. L.“ cor- 
rectly, and that the contact breaker works properly, 
but the shock is unrelinble snd unsteady. The truth 
wonld easily bo discovered by nsing a galvanometer in 
the circuit.—SicMa. 


(11612.)—Injury to Vacuum Tubes —Paste a 
minnte circle of tinfoil over the broken endof platinum, 
pressing well down to insure contact; place over this 
any small bell of motal that has a loop attached, a 
brass button with the top cnt out, and the lips neatly 
turned back, for instance; fill the top of the bell with 
tinfoil, and fasten it to the glass tube with congaline— 
viz., isinglass dissolved in acetic acid. At many of 
the opticians you may bny little bells, made on pur- 
pose, price 2d. each, but the toy belle children hang 


round a kitten's neck, or a good brass button, answer 
every purpose. I findita good plan to put them on 
my tubes directly I get them, and before the platinum 
loop is brokon.— PRIX. 


11617.) Numismatical.—1. Obverse, arms of 
Coventry, Coventry Halfpenny.” Reverse, Lady Godiva 
on horseback, Pro Bono Publico, 1792.“ Edge, Pay- 
able at the Warehonse of Robert Reynolds & Co.” 
Some of this date are Payable at Nuneaton, Bed- 
worth, and Hinkley,” towns in the locality. It isan 
ordinary halfpenny token issued by the above-named 
at the time (1792), and is one of the commonest of the 
immense issue of tokens at that period; of no value 
except it iam fine cabinet specimen. 2. Is a copper 
penny token issued by the Cornish Minos Company, 
and is described in my work on the British and Colonial 
copper currency; it is very common. The first is 
between blocks of lead and tin. 3. Isa weight fora 
gold coin valne 10s. of the reign of Charles I., and is 
worth about 6d.—D. T. Batty. 


(11618.}—Deadening Sound.—If the partition 
is but a siuglo board, the best way will be to make it 
double by aiixing studs npon one side—#. e., pieces of 
deal about Zin. x Sin. as long as from ceiling to floor, 
15in. or 18in. apart, and board it upon the studs, have 
the boards tongned, and fill up all the spaces solid with 
sawdost.— HELPMATE. ‘ 


(11619.] —Electrical.—I have no doubt the Leyden 
jar alluded to by“ F. T. Z.“ is made of glass contain- 
ing lead. The thin German phials make the best 
Leyden jars, and the whiter and clearer the glass, the 
better the insulation usually.—PRIAM. 


(11621.]—Killing Roots of Trees.—I think if 
„A Gardener” bores a large hole and fills it with sul- 
phate of iron (common green vitriol), he will soon 
kill the root, and at the same time stain the wood 
of a very nice gray colour.—A BARRISTER. 


[11622.}—Colouring Walls.—The best liquid to 
be used with distemper colours is skim milk; this will 
give a surface almost equal to paint.—A BARRISTER. 


(11624.] - Photography. — Rain -water will ahswer 
all photographie purposes if prepared thus: Collect in 
a clean tin vessel, and boil and filter it; if for a nitrate 
bath put a crystal of nitrate of silver in it, and ex- 
pose to the sun for aday; shake it then and filter any 
chloride of silver which may havo formed. What is 
sold as pure distilled water often spoils solutions; if 
your nitrate bath does not act woll with this add excess of 
washod black oxide of silver and san it, then filter and 
add dilnte nitric acid till there is the faintest reaction 
to litmus.—M. A. B. 


[11631.] — Income Tax.—A “Maiden Lady“ should 
apply to the assessor of her parish, or the surveyor of 
takes for the district in which she resides, and obtain 
some claims of exemption (No. 40) and fill them up ac- 
cording to the printed directions contained in them and 
then send them to the tax surveyor, and in dne course 
she will receive a letter from the Special Commiseioners 
of Incomo Tax, anthorising repayment of the tax de- 
dacted from her dividends, either at Somerset Honse, 
if in London, or at the nearest stamp oftice if in the 
country. Helpless” can fill up the forms for her, 
but they must bo signed by the claimant herself. 
Shonld it be inconvenient for her to make a personal 
application for the money she can authorise any one 
to receive it for her, by filling up and signing a form 
on the back of the repayment letter. Repay ment is 
limited to three years preceding the 6th April in the 
year in which the claims are made. A separate form, 
No. 40, must be made for each year claimed for.—Tax 
SURVEYOR. 

[(11633.] —Fever Tree.—The scientific name of this 
treo is Eucalyptus Globulus, or blue gum tree, a 
native of Australia, but cultivated in Corsica and 
South Europe. A tinctnre of the leaf, in two 
drachm doses, is used in intermittent fever; it 
has also stimulant, tonic, expectorant, and antiseptio 
properties, I will refer Quinquina ” to Savory and 
Moore for all the preparations of the drug. Not 
adopted in the Pharmacopwa.—OPaLink. 


1638.}—Silkworm Disease.— The “credible 
cause“ of the silkworm disease will be found on p. 9, 
Vol. XII. ENGLISH Mecuanic, forming a portion of 
Professor Huxley's address to the B. A.; see also a paper 
by Dr. Bastian in a reeent number of the British 
Medical Journal.—SauL RYMEA. 


11639. — The Rock Inscriptions.—The neglect 
of which “H. E. H.“ speaks, is quite as great a 
mystery to me as to him. Ever since hearing of them, 
at the time of Forster's book and the Crimean war, I 
have thought them obviously the most important anti- 
quities to be examined or preserved on earth. As far 
as I can make out, the sudden collapse of all interest 
in them ensued on Dean Stanley's very singular. ro- 
marks in the volume I referred to. He had galloped 
through the country in a few days, happened to pass 
very few of the inscriptions (which are scattered over a 
country as large as Yorkshire), and set down that their 
number and importance had been greatly exagge- 
rated,” and so the whole matter seems, for tbis age, to 
have ended, perhaps luckily or providentially ; for after 
the miserable Moabite sono” and similar cata- 
strophes, we may well pray Heaven to keep any such 
things from nineteenth centary discovery.— E. L. G. 


[11646.] Electric Spark.—The simplest way to 
get a spark would be to have a small indaction coil 
giving such a spark as dosired, and to use a bichro- 
mate cell with it, mounting the zinc on a spring, to bo 
depressed, as required, by a revolving cam monnte! © 
the shaft at disposal, the ordinary break ef th. 
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[11888.] — Astronomical. — The appendix to 
White's “ Ephemeris,” for 1835, contains a valuablo table 
to abridge the computation of the longitudeand latitude, 
the right ascension and declination being given, or the 
contrary. This table has been computed by J. O. Buck- 
hardt to the obliquity 23° 27 50”. Will some one of our 
able astronomical correspondents, who may possess a 
copy, kindly show how to make the necessary correction 
for tho present obliquity, so that in practice this table 
may continue to be used without sensible errer? Alao, 
1 should be glad to knéw how to find the latitude when 
the “diff.” is nil; i.c. between Arg. + 030 and 0'51, or 
between + 200 and 10:00.—ASTRÆA4. 


11669.)—Trunk Engine.—WMll any of our readers 
kindly inform me if a trunk engine with 2 cylinders, 
1gin. bore and lin. stroke, would drive a 8ft. boat, with 
Gin. paddles? Also, would they give a drawing of a 
cheap pump for the same ?—A. Pepp. 


(11670.]}— Electrical.—1. W. H. Coffin, in answer 
10447, gives, on Mr. Highton’s authority, the details of a 
battery. Can any reader speak from experience as to 
the merits of the arrangement? And particularly I wish 
to know the proportions of nitre and mercury used to 
amalgamate fused zinc. 2. Can any reader give me an 
opinion about M. Bouman’s Leclanché, mentioned in 
No. 857, p. 479? Will Mr. Tonkes sey whether felt can 
take the place of a porous pot? 8. What isthe best work 
on electro-metallarcy, at a reasonable price? 4. Where 
can I get the " needled manganese” used by Leclanché ? 


being screwed down, as the depression of the zinc into 
the liquid would produce one spark. Another plan, not so 
reliable, would be to rig a glass plate with rubbers, 
&o., on the shaft, in fact, to make it work an ordinary 
electric machine, and connect toa small Leyden jar, 
arranged to discharge at jin., the first would be the 
simplest plan, and a coil and cell for the purpose could 
be had for £3. Cost of working would be trifling, and 
it would be in order for years if taken care of.— 
Sicma. 


111647.}—Cabbage Plants. — Anon.“ cannot 
prevent cabbage plants from running to seed, when 
once started, save by heroic ” measures—viz., cutting 
off the tops and leaving the stumps to sprout, or pull- 
ing them up altogether. His soil is too poor; but if 
all the plants have not started for seed he might find 
a dusting of bone-dust and superphosphate assist in 
saving some of them. Cabbages require manure— 
mineral manure in Anon's.“ case very likely.— 
Sac. RYMEA. 


(11648.]—Bee Management.—If Apis“ will 
carry out the following directions, driving bees will 
give him no trouble, and one trial will snffice to show 
him this. Blow two or three puffs of smoke into the 
hive to be driven to send the bees up inte the combs. 
Invert the hive on a bucket and place an empty hive 
(of the same size) on it, making the junction secnre 
by winding some calico round it and fastening this cloth 
with string. Then drum the sides of the lower hive 
with the hands or two sticks. The bees will soon ran 
np, and in five to ten minutes he will have a good 
swarm taken off, but he must be carefal to leave 
enough bees to cover the combs. The hives must be 
separated and put in their places at once, or the bees 
would soon descend to their old home. Wearing a veil 
is quite optional, and stupefying material worse than 
useless. Large hives do not show signs of swarming 80 
much as small ones. E. D. 


I11655.I— Making Gold and Silver Leaf 
Adhere to Fabric.—I was told by a manufacturer 
that glaire of egg is used with gold or silver leaf on 
smooth silk or satin fabrics, but that a mixture of 
powdered resin and dextrine is employed for velvets or 
any rough surface. —A BARRISTER. 


[11671.]— Spectrum Analysis. — Will some one 
kindly tell me whether it is possible to conduct nny 
sort of spectrum analysis with a very small pocket 
gpectroscope? Ard also what is the best work on the 
subject ?—R. M. F. 


f11672..—Birth and Death Rates.—Might I ask 
some of “our” mathematical readers to help me to solve 
the following problem? Given tho following :—What 
will he the yearly death rates per 1,000 living in A and B 
each vear for 20 years? Also what will be the popula- 
tion of A, and what that of B at the end of 20 years? 
A is a town of 100,000 inhabitants; B is a town of 
100,000 inhabitants. The numbersin each town of the 
same ago are the same. The birth rate in A is 40 per 
1,000 per annum; in B it is 80 per 1,000 per annum. The 
death rate to be taken is 183 in 1,000 in the first year of 
life; 18 in the fifth; Gin the tenth; 6 in the sixteenth ; 
8 in the twenty-first; 18 in the fortv-first; 83 in the 
sixty-first; 70 in the seventy-first; 158 in the eighty- 
first; and 307 in the ninety-first year of life.—P. Q. P. V. 


Hien -Hyarane Rams.—What modifications 
are made inthe ram when intended to lift waterto a 
great height? What is the practical limit to the height 
to whioh the water can be raised by a ram with a given 
fall? What is the modulus of the ram or the proportion 
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The numbers and titles of queries which remain un - 
answered for five wecks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Since our last “Thetamn” has answered 9140; 
% Journeyman Painter, 11045; “ Auld Reekie, 11088. 
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111663.) — Steam Power. — Will some correspondent 
kindly inform me if I shall obtain enough steam to drive 
two lin. bore and 2in. stroke cylinders, from a vertical 
boiler 12in. high, 6in. in diameter with inclosod firebox, 
din. in diameter at top, and Sin. at bottom? Also what 
weight must the fly-wheel be, so as to make 200 revolu- 
tions per minute? The exhaust is conducted to the 
chimney, which is lin. in diameter, and the fuel burnt is 
charcoal. —T. W. J. M. 


(11661.)—Polishing Bullock’s Horns.—How can 
I polish a pair of bullock’s hornos ?—W. Power. 


(11665. —Ink—Will any of your numerous readers be 
go kind as to give me the recipe for making brown ink, 
used in perspective drawings ?—R. F. 


[11666.] — Qualitative Analysis. — Would Mr. 
Davis or any of our chemical friends kindly inform me 
of a simple method for detecting the impurities in 
water ?—GRATUS. 


[11657,.)—Carbon Points.—I am desirons to know 
what these are. How are they produced, and where, 
and are they expeusive? Will “Jack of All Trades,” 


„Tubal- Kain.“ or any other kind correspondent give me 


this information ? H. 8. C. 


+ 


| so I cannot depend on my results, 


of the power utilised by it ?—PHrLanTHROPIST. 


f11674.] —Stretched Indiarubber.—How much 


power in units of work may be accumulated by strotch- 


ing an indiarubber band or rope ronnda dram? And 
would this he any use as a motive power for amateurs, or 
for propelling ferry boats ?— PHILANTHROPIST. 


111675.]—Solder for Britannia Metal.— Will any 
of “our” kind readers tell me what kind of solder is used 
for Britannia metal, and how to use it, and the proper 
flux to ase in soft soldering cepper ?—LEARNER. 


01876.. —Lemonade Syrup.—Can any reader tell 
me how to make lemonade syrup for a¢rated drinks ?— 
LEMONADE. 


f11677.]—Rendering Wood Incombustible.—Is 


there any easy and eheap way of making deal boards 


wholly or partially incombustiblo? Is there any cheap 
material for roofing, incombustible? I wish to erect a 
summerhouse, or small cottage of two rooms, ina garden 
that I rent. Boards would ba the most convenient 
material for my ase, because they could be easily ro- 
moved at the expiration of my tenancy. I am told that, 
if I paint all the boards that I use for walls, &o., with 
white lead, or some similar paint, on both sides, and use 
some sort (query, shat sort) of felt for the roof, then my 
building would be as safe from fire as most honses are. 
Is the advice given me correct, or can I adopt any better 
plan ?— CLERK. 


(11678.]}—Photographic. — As the photographic 
season for amateurs is coming on, it will be a great hoon 
if you can give some moro useful hints, more particularly 
about the new dry plan of coating the plate with a col- 
lodion prepared with silver. If any of your numerons 
scientific correspondents have tried tbe process, and 
been successful, a hint from such would be gladly re- 
ceived by a gormandiser of the EnauisH MEcHANIO.—A. 
CHALMERS. 


(11679.]—Fork and Wedge Valve Motion.— 
Having just noticed in your last issue a reply (10883, 
p- 100) from one of your correspondents referring your 
readers to the fork and wedge valve motion titted to one 
of Stephenson and Co.’s engines in 1844, I wish to ask 
your correspondent or any of your numerous readers if 
they could tell me to whom the hononr of that invention 
is due. One wonld naturally suppose from reading 
„O. E. S'a" letter that the invention is due to Stephen- 
son, which, Mr. Editor, I very much doubt; in fact, I 
believe that Stephenson in this manner gets praise for 
a good many inventions that he is not at all entitled to. 
—ONE Ix SEARCH OF THE TRUTH. 


(11680.)—Mildew in Boat Sails.—Will any 
one give a recipe for curing the above? What do they 
use in bleaching factories for the purpose? Would 
carbolic acid have effect !—Kirkwayr. 


111681.]— Water Glass.—How would this do for the 
purpose of painting the bottoms of boots used in salt 
water 7—KIRK WAY. 


111682.]—Wheatstone’s Bridge.—I have a small 
Wheatstone’s bridge for ascertaining the resistance in 
wire. The screw for tightening the gland on the main 
spindle is made of copper. Now, I am of opinion that 
this tends to lower the resisting medium below what it 
ought to be, and below what it would be if the screw 
were made of some neutral metal, such as iron or nickel, 
I should like Mr. 


Tonkes to inform me whether Iam right; and if so, what 
metal I had better use for the screw.—Axox. 


(11663.]— Height of Sea Waves. — Would 
F. R. A. S. or Mr. Proctor kindly solve, if possible, the 
following? Isthere any recognised method of telling, 
in the case of sea waves, suppose a wave be 20ft. from 
trough to summit, how much of that height is above the 
level of the ocean when perfectly quiescent? and if 
there is no fixed rule bearing upon the subject, would 
they kindly offer their opinions ?—A., Liverpool. 


11684.) Pressure on Cork of Bottle.— Given, an- 
ordinary bottle of soda-water, which is filled to within 
ai . of the cork: Is there more pressure on the cork 
when the bottle is standing cork downwards or upaide 
down and the air space right above the liquor tbaa when 
it is lying on its side ?—Sopba-WaTER. 


(11635.]—Canary’s Song.—I have a mottled canary, 
which commenced its second moulting last August, 
which was over apparently about Christmas, but up to 
the present time it has not sung at all It is very lively, 
and apparently in good health. I have repeatedly 
changed its food, and occasionally hung it out in the 
open air within hearing of another bird, a good songster, 
but it only chirrups a few times. It has not,to my 
knowledge, received any frizht or injury. Can anv fellow 
reader inform me of any means of getting it to sing 
again, as last year it sung very well ?—Exon. 


111688. —OCement for Fixing Glass Letters.— 
Does any reader know of anv recipe for fixing glass 
letters on glass? Colour of the cement no object, only 
it must resist wet.—Howe. 


(11687.]—Speeding Machinery.—Will anv of our 
numerous readers kindly inform me what ia the most 
simple and certain mode of obtaining the correct 
diameters of pulleys, or wheels to increase or diminish 
the speed of a machine? I find the rules laid down in 
most scientific works are s» complicated that I cannot 
use them. I will give a case in point. Suppose my 
driving shaft runs 60 revolutions per minute, and I want 
to drive a machine (ray) 135 revolutions per minnte, 
what size wheels and the number of teeth in ditto, or 

ulleys, would be required to obtain that spocd?—A 

EADER. 


111688] — Cleaning White Sheepskins. — Can 
any of your subscribers inform me of the best way of 
cleaning a white sbeopskinu hearth-rng at bome? Pro- 
fessional cleaners charge very high, about half as much 
as the rug cost at first.—A HOUSEKEEPER. 


f11689.]—Reel for Rotary Sewing Machine— 
Allow me to ask for instruc- 
tions how to make a reel for 
a rotary shuttle sewing-ma- 
chine (the shuttle of which 
I send you a sketch), also 
a winder for the same? 
I have a machine of this 
class, minus shuttle reels and 
winder. I can make them 
if I see a sketch, however 
rough. The machine is made by Drake, of Hudders- 
fleld.—Z. A. 


111690.] — Anchovy and Bloater Paste.— Will 
some kind subscriber inform me the way that these are 
made, not in very largo quantities ?—HENBY FRANKLIN. 


(11691.]—'Tidal Mill.—Wonld any reader oblige me 
by giving a description of the best furm of tidal mill, for 
pumping water or driving machinery? I am on the 
banks of the river, and want to utilise the force of tho 
tides.—J. J. KNIGHT. 


(11692]—Defective Feed Pump.—I have charge 
of a steam-enyine of 80 horse-power, the feed pump of 
which sometimes fails to do its work, and when Itake it 
to pieces I can find nothing under the valves. Will 
some reader tell me the cause of its fniling, and the 
proper lift for the valves? The plunger of the pump is 
bin. diameter, and the stroke 16in.— Ax ENGINE DRIVER, 


[11698.]—Ice Chest and Refrigerator.— Will any 
one who has constructed or purchased a good ice chest, 
to economise from 5lb. to 10lb. of ice per day, give a 
description of it? I want it to cool (say) 3 or 4 sodas, 
1 or 2 quart bottles, and a plate of butter at the same 
time. Also that I may be able to chip off a lump of ice 
if required, and that the ice as it melts may trickle into 
a cistern, from which I can draw off a tumbler of cold 
water. And all this with as little loss as possible. [hate 
those which require the ice to be wrapped up In rotten 
blankets. Kindly state expense.—M. A. B. 


(11694.] — Green Fly. — Can any of our“ ocorre- 
spondents inform me of the most effective way of killing 
the green fly whioh is beginning to cause great damage 
amongst my plants. My conservatory is too large and 
lofty to admit of their destruction by burning tobacco. 
I have tried syringing with soapsuds but without any 
effect. An army of spiders, large and small, of every 
shape and description, has made its appearance 
within the last fow days. How can I destroy them? 
Any information will oblige.—H. T. O. 


(11695.|—Succession Duty. — Would any corre- 
spondent favour me with information on the following, 
or refer me to a work on the subject? I have snc- , 
ceeded to some property left by will from my father. IL“ 
consists of two leasehold houses, worth £1,100, prodnecir 4 
£90 per annum. What I wish to know is how the dv ay 
is calculated, whether charged on the £1,100 orna A yy 
annuity, and how much it wonld come to. I am told. 1 


have to pay 1 per cent., but on what? -C. P. j 
(11696. — Decaying Ivory Carving.—Somo tit -~y 
ago I brought some ivory carving home from China. R 


is now turning black, and seoms to be rotting away: 
Will some brother reader toll me if I can bleach it or sto; 
the decay ?—JouURNEYMAN PAINTER. $ 


(11697. —American Lathe Chucks.—I have see! 1 
a chuck to take in drills up to ein. It has got thre 
graba, which close equal'y to the centre by turniny 
collar. The drills for it are from gin. downwards, v 
a groove straight along each side of the drills. The h 
of them are flat, like a tap, for screwing. There 
also screw drills for chucks. All above ara Amo-%g 
inventions, I believe. Can any reader say if thodel 
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Wall, and are durable? alad, if either of the above-shaped 
d rills ia adapted to bore into solid metal?—Jox. 


111698.]— Improving Memory.— World one of 
your correspondents kindly state if there is any means 
of improving a rather dull memory — GEORG J. B. 
Etarren. 

1609.]—Organ Cleaning.—Will any of our practi- 

organ builders kindly sny how much an organ of 
mbonut 24 stops would cost for thoroughly cleaning, 
tuning, and re-wiring? Also, the extra charge for tuning 
from unequal to equal temperament ?—A. B. L. 


{11700.}—Ginger-Beer Making.—Will any reader 
t. “ve mea good recipe for the syrup used in ginger-beer 
xnaking—that put in the bottles before pumping the gas 
mud water into them ?—HYDRAULICAN. 


[21701.}—To Mr. Knott—Has Mr. Knott obtained 
any measurement of the close companion of & Cancri 
uring this season? and if so, would he kindly give it? 
I have seen it two or three times lately, and it seems 
very close. By estimation, its position angle is between 
200 and 180.—C. GAUDIBERT. 


[11702.)— and Rice.—Will any old Indian of 
“ours” give, in detail, the process of how rice is boiled 
so ns to fall into grains, not into a pasty mass? I have 


triod several times the recipe quoted at p. 107, No. 868, 
from the Food Journal, unsuccessfully. Would he also 
Sive the ingredients, specifying quantities (procurable 
bere), to make a really good curry powder ?7—M. A. B. 


11708. —Ink—Will any of “ours” who has the 
recipe fora reliable ink powder, which he has proved, 
kindly give it? I have used many ink powders, but 
most are bad, and, as sold, of course, about 300 per cent. 
above actual cost. I want a powder mixed which will 
not decompose abroad, and which, by the addition of 
water, will make a good black ink. What quantity of 
sugar candy or lump sugar added to the pint will make 
it good for copying ?—M. A. B. 


[11704.]—Rats.—Can any of “ours” tell me what 
essential oil ratoatchers use to entice these vermin? 
They shan my trap, but I have heard oil of rhodium 
gprinkled on the floor is attractive. It is, however, very 
expensive—my druggist asks 88. per fluid ounce. Is 
there any other, and is rhodium good ?—M. A. B. 


(11705.]}—8mall Yachts.—Can any one give me in- 
formation regarding the construction of small yachts 
(about five tons), especially of iron? How are the ribs 
held in position during construction, and how counter- 
stern stiffened ? what distance apart are ribs, and thick- 
ness of iron ?—L. 


(11706.]—Optician'’s Lacquer.—Will any of “our” 
readers inform me of a good lacquer (one similar to that 
used by opticians), and how to use it ?—J. W. OARD. 


[11707.]—Para.—Wonuld any subscribers having any 
practical experience of Para give some information 
about it? 1. What would be the cost of passage out? 
2. The por: to start from. 8. What to take in way of 
outfit. 4. The possibility of obtaining shelter and fond, 
while looking round to see what one could do. 5. The 
smallest sum in way of an annuity on which one could 
rub along. 6& And would it not be possible to form a 
co-operative society, to colonise some portion of the 
banks of the Amazon, where land is a drag and very 
little labonr required to make it very productive? 
I believe many industrious men would be happy to join 
in such a movement, if it could be started under safe 
principles.—A DRONE AGAINST MY WILL. 


[11708.]—Gas Burners.—Will any subscriber inform 
me what amount of gas different sizes of erdinary 
burners will burn per hour ?—Loacu. 


[11708.]—Smoking OCap.—I have a smoking cap 
made of blue velvet, and braided with amber. By the 
action of perspiration, the blue and yellow have become 
ehanged into a shade of green. The braid haa suffered 
the dyeing most. Can any reader of “our” MECHANIC 
advise me of the means of taking ont the dye, and re- 
gaining the proper colours ?—Hxoronk. 


(11710.}—Oleaning Oil Painting.—I have an old 
oll painting. Will some one instruct me how to clean it, 
go as to bring out the colours without injuring th 


em ?— 
E. PARKER. 


[11711.] — Time at Our Antipodes.—Will any 
reader kindly explain to me whether the time at our 
antipodes is 12 hours earlier or 12 hours later than our 
own? because, although we well know there is a differ- 
ence of 12 hours, it appears to me that it can be demon- 
strated with equal plausibility to be both. For example, 
supposing it to be Tuesday, 12 o'clock (noon), in London, 
it will be 6 o'clock 1 evening at Calcutta, 90° 
east, and, therefore, 12 o’clock Tuesday night, at a point 
close off New Zealand, 180° east—our antipodes. But, 
also on the other hand, if it be Tuesday day here, it 
must be Tuesday, 6 o’clook a.m., at Now Orleans, 90° 
west, and, therefore, just commencing Tuesday morning 
at the aforesaid point off New Zealand, 180° west—our 
antipodes The argument appears equally conclusive 
either way, but the result somewhat perplexing, because 
et the same point, at the same moment, it can be proved 
to be both the close of Tuesday night and the com- 
meacement of Tuesday morning.—T. 8. 


III] Barlow Lens.—Will “F. R. A. &“ oblige 
by giving the focal length of a double concave lens, 
which will about donble the power of the eyepieces of a 
Gin. objeet glass (focal length, say, 15 diameters), and 
ita proper distanco from the eyepleces, which are of the 
positive form 2—8. W. BURNHAM. 


[1118]—Composition for Moulding.—Will any 
rother reader help me out of a ditticulty? I am in 
want of a composition similar to that used by gilders, 
colour no object, to be used by pressure of fingers only. 
It ts required to dry hard but must be pliable, to mond 
before drying, and not to make monlds dirty used for 
moulding, as they are nsed for another purpose. An 
early reply will greatly oblige.—J. 8. 


ae) Test for Bugar.—Will any of our esteemed 
chemical correspondents be kind enough to give mea 
\ reliable test for adulteration of sugar, whiteness being 

the object? The sugar we use js the best that can bo 
» booeured, and sent to the drug grinders to be ground, 


ard, whep returned, is sometimes very good, and at! abelled~Janues Ens w Co., Hom@opathic Chemits, London, 


others not so. When mixed with water (not dissolved) 
it has the appearance of being mixed with starch, and 
when dissolved in the mouth has a pasty feel, instead of 
Sere quickly, and sometimes has a chalky appear- 
ance.— J. 


(11716.] — Testing Acetic Acid. — Would Geo. 
Davis, S. Bottone, or some other talented chemical cor- 
respondent, kindly describe a simple and easy method 
of testing common commercial acetic acid for the pre- 
sence of mineral acids and other impurities likely to 
occur? A eimple test might be of great use to man 
persons for testing vinegar, as it is often mixed wit 
sulphuric acid.—ACETIOUM. 


(11716.J}—« Draconis.— Will F. R. A. S.,“ or any 
astronomical subscriber, inform me if I am right in 
supposing that the once pole star, now known asthe star 
“ æ Draconis,” takes 600 years in performing its cyole or 
revolution ?—J. X. T. 


1717.|—Removing Gold from Plated Articles. 

ill some practical subscriber inform me of a simple 
way to remove gold from old work thickly plated? I 
have tried nitric acid and salt, but it destroys the brass 
plates before the gold is half removed, with an ebullition 
and dreadful fumes ; also the battery process, but have 
failed. Can“ Jack of All Trades” assist me, as I have 
a quantity to strip, and want to use the gold again ?— 
ELECTRO. 


I11718.]— Cheap Water Filter.—In yours of April 
12, p. 87, yon describe this as being made of galvanised 
iron, with zinc and lead trays, &c. Will not the zinc and 
lead render the water dangerous for drinking purposes ? 
—A SUBSCRIBER. 


[11719.]}—Gut Lines.—Can any one inform me how 
5 make transparent gat out of sheep’s guts ?—EDWARD 
ACKSON. 


[11720.] — Extracting Zinc from Plumber's 
Solder.—What is the best way of extracting zinc from 
plumber's solder? and the best way of bending brass 
pipe, from jin. to lin., without bulging ?—INQUISITIVE. 


(11721.|—Assayers’ Duties.—Will “Un Irlandais{” 
kin ily give me the information that he promised to do 
in No. 351, p. 885 on this subject, particularly that re- 
lating to copper, as I am in immediate want of the 
knowledge, which, would no doubt, be valuable to 
many others ?-—G. T. H. 


(11¥22.J]—Eyebrows Falling Off.—I shonld be 
grateful if any kind reader could inform me of some- 
thing that would prevent my eyebrows and eyelashes 
rapidly falling off.—A Sop. FROM THE FIRST. 


{117238.;—Contact Breaker.—I have recently made 
an electric bell, but am puzzled about the contact 
breaker. 1. A weak spring with a flat head acted on the 
hammer, which was placed about half way thereon, 
the head of the spring being brass and acting on fiat 
brass. Result: The strokes were very slow but con- 
tinuous. 2. The spring head was placed quarter dis- 
tance on hammer and flat tables as before. Result: 
Qaick loud strokes, but the action would stop itself and 
reguire an alteration in the pressure of the spring 
(which was adjusted by a screw); then commence and 
stop again. I now bent the spring head and found the 
result the same. Will electrical readers inform me 
what form is best for break of contact, whether a 
point, curved wire on fiat surface, or two flat tables? 
I may remark that the tables wore perfectly clean, and 
a strong battery was used; the magnets also were strong. 
—T. H. SOMERVILLE. 


01724.)—Discharge of Water Over Weirs.— 
art I beg some readers to inform me what book or 
table is the beat to use for ascertaining the discharge of 
water over weirs? An answer to the following question, 
with a formula for producing the same, would also 
greatly oblige. The water from a reservoir is conveyed 
by a valve into a large stone basin. In the middle of 
one side of this basin there is placed a gauge or weir 
(being a strong iron plate), 4ft.in length. What quantity 
of water will discharge itself over this fall in twenty- 
foar hours, supposing the depth of water flowing over 
the gauge to be 2fin. ?—B. 


. 01726.)—Reversing Gear for Double-Action 
Oscillation Cylinders.—I will be much obliged to 
any brother reader who will explain the reversing gear 
for two double-action cylinders for a model screw 
steamer. A drawing would oblige.—Enrrn. 


(11726. —-Toughening Cast Metal. any of 
your numerous obliging readers say whethe is pos- 
pr e tonghen cast metal? and if so, how ft is done? 


(11727.)—Cork-Cutting Machine—A subscriber 
would feel obliged if any of your readers would have the 
goodness to give some information regarding the best 
cork-cutting machine, and price of same.—BALMARINO. 


(11728.] — Adjusting Balances and Main- 
springs.—Will “ West Cornwall,“ or any other horo- 
logical subscriber, kindlylinform me how to adjust com- 
pensation balances, and also ordinary balances? also, 
are the bobs of an adjusting rod to be placed on a certain 
part of rod when adjusting a mainspring ?—APPREN- 
TICE. 


111729.] - Teeth of Spur Wheels. — Will some 
reader inform me the correct method of setting out the 
teeth of spur wheels with the true epicyoloid curves? 
What I wish to know is how to get the proper curves 
and shape of teeth of wheels and pinions for any number 
of teeth and any pitch. Wheels of equal number of 
teeth, of course, would be alike in shape; and as the 
shape of the teeth of a wheel and "pinion to work to- 
gether would be different in shape, I should like to 
know the correct form of both of them (say, a spur 
wheel, 150 teeth, ljin. pitch, and a pinion to work into 
the above with 12 teeth). Any information respecting 
the correct method of setting out the teeth of wheels 
would oblige.—A PATTERN MAKER. 


BreaxPast.—E pps sCocos.—GRAaTEFULand COMFORT- 
nia.— By a thorough knowledge of the natural laws whieh govern 
the operations of digcation uud nutrition, and by a careful applica- 
tior of tbo fne properties of well-setected cocoa, Mr. Eppe kas pro · 
vided our breakfast wblea with a dellcately-flavoured beverage 
which may save ue many heavy doctors’ billa."—Cietl Service 
Garctte, Made manply with Bolling Water or Milk. Each packet ið 
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ANSWERS TO CORRESPONDENTS, 


— — 


%% All communications should be addressed to the 
EDITOR of the ENatisH MECHANIO, 81, Tavistock-streat, 
Covent Garden, W. O. 


The following are the initials, &c., of letters to hand 
up to Tuesday morning, April 28, and unacknowledged 
elsewhere: 


Miller.—- Brightonian.— Horos.— J. D. H.— Musa. -W 
Nicholson. — Comet. — Ignoramus. — G. Marshall. — 
James Rogers. — H. and Sons. — The Ross Union.—J. O. 
Frazer.—Wm. Brown. — E. Pigott.—G. R. Hallam. 
Wm. Waghorn.—J. B. Winspear.—F. G.—H. Hicks. 
G. P. Comgfon.—W. Hunton and Co.—Jos. Washurst.— 
Hy. Mercier.— Gay and Co. — Robert A. Whitelocke.— 
F. F. D.—C. Colman.—G. J. B. Havter.—B. L. G. 
A New Subscriber. — R. A. Proctor.—B.sbo.—J. Round. 
F. C. C.— The Harmonious Blacksmith.—M. A. B.— 
Dentiste.—One in a Fix. - Apprentice. — W. L.—W.— 
Camera.— H. G. Nash. — A Subscriber.— Touch weight. 
Fred. Gibson.— Ralph Lowdon.—A Subscriber. 
Thetamu.—Hedera.— W. N. Oswad.—A. Brothers.— 
Starley and Company.— E. G. Capon.— Webb and Son. 
—J. W. Matteson.—A. M. Festing.— W. H. Coffin.— 
J. H. Brabazon.— Rev. E. L. Berthon.—Philanthropist. 
Sigma. — G. and Co.—-W. H. M.—Archer.—Zeta.— 
Amateur.— J. J. Allingham.—Undergraduate.—John 
Negus.— Edward Sutton.— Elizabeth Davis.— Robert 
Campbell. —A. Monckton.— F. J. Gedden.— W. M.— 
E. F. O.—J. F. Stanistreet.—Dise.—H. P. H.—J. H.— 
Professional Ad viser.—-Guano.— Wood Sawyer. -G H. 

Howell. — H. G. W.— W. Foz. —H. D. W.—Senicio.— 

Afloat. H. 0°'B.—Goux.—J. Guthrie.— A. C. and D.— 
J. T. E.—P. H.-W. H. — Edgar Davis. — W. D.—Bed of 
Stone. — Champagne Charlie.—W. O. B.— Dane.— 
Harmonic Chord. John Rae.—Rat-Tat.— Der-Sunthal. 
—J. B. P.—J. Barwick.—C. A. 8.—J. L.—W. H. Cash.— 
W. H. Hughes. —Apiarian.—H. R.—Joe.— Mountaineer. 
—Etbyl.—A Subscriber.—A Mechanio’s Wife.—H. B. J. 
—E. L. 0.—A. P. Bower.—M. Paris.—P. H. Holland— 
E. Satten. — Grapeshot. — Philo.— Duet.— Digby.—A 
Young Beginner.—James Wilson.—F. R. 8. A.— W. R. 
Birt.—J. B. Youngman.—No. 10.—Carboy.—Humphrey 
Clinker. — Paul Gregor.— Alpha.— J. Bolton.— Saul 
Rymea.—W. Tonkes.—Mineralogist.—A Three Years’ 
Subscriber.—J. L. Foster.—Bookworm.—A Sufferer.— 
W. French.—F. B. A.—An English Engineer.—B. A— 
An Emigrant.—Carambole.—F. A. Edwards.—Excel- 
sior.—Capt. Maxse, R. N.—G. 8.—Civil Engineer.— 
W. A. N.—B. R. Mills.—Howard.—Smith, Starley and 
Co.—Sundial. 


TRI Decrmat SYSTEM. - We must bring this discussion 
to a close, not because it is uninteresting or unimpor- 
tant, or because the subject has been exhausted, but 
because “E. L. G.” has imported an unusual and an 
unnecessary amount of personal feeling into it. No 
10,” in a letter full of eloquence and sarcasm, has 
answered "E. L. G.'s” letters on the subject at great 
length, but he adds no new argument to the discussion, 
and bis letter, if inserted, would in all probability 
provoke a similar rejoinder from “E. L. G.“ Mr. 

ottone has also answered RB. L. G.,“ in an un- 
able letter, which we 


usually long and unusuall 
cannot Insert for pretty much the same reason aa that 
given for not inserting “No. 10's” letter. We have 
also a letter from “E. L. G.” in answer to Sigma's 
last letter. E. L. G.,“ as usual, is courageous and 
provocative. As Sigma is not one who will quietly 
take a blow without returning it, and as we have ne 
room for highly-spiced controversies, however elo- 
quent, we must serve “E. L. G.'s” letter in the same 
way as we have those from No. 10,” and Mr. Bottone. 


H. O'BRIEN sends us her “personal thanks” for our 
article on the alcohol question, and asks whether 
“a kindred subject—that of women's suffrage—would 
find admittance in our pages, as it is fairly a public 
question.” With every desire to gratify correspondents, 
and fair ones in particular, we cannot well open our 
pages to the discussion of women’s rights, as it is, to- 
all intents and purposes, à political question. If she 
will refer to our article on alcohol, she will see that 
we treated the question on its scientific side, and it 
our correspondent or any one else can show us that 
the women's suffrage question has also essentially 
a scientific side, we let them discuss it. The 
editor, however, believes with Mrs. O’Brien, that now 
we have a rating suffrage, if a woman occupies a 
house and puys ber rates and taxes, she ought to be 
entitled to voto for parliamentary as well as for 
parochial representation. 


HENRT NEWMAN.—Soace will be given you. 


CHARLES FRANKE.—We cannot report on the merits of the 
lamp. As you want it, you had better get it and try it, 
and then give us your experience of it. 


“4-2 rncHEs.”—In asking such a question, the least yor 
could do was to put your own name to it, so that the 
correspondents referred to might know with whom 
they had to do. 


W. B. E., writing from Burslem, asks what has become 
of the scheme for founding an English mechanic 
colony. We cannot say, and the scheme is not 
sufiiclently interesting to a vast majority of our 
readers, to be rediscussed in our columns. 


Avtopipact.—Pray read the motto under Letters to 
the Editor,” and try and know something about the 
subject on which you write. 

J. T. SPRAGUE says: “I am preparing papers on electro- 
metallurgy, but pressing business matters on hand 
take up most of my time and attention.” 


P. z D.—Mr, Denning has not sent any chess problem 
yot. 
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Communications which can only appear as advertise- | 
ments to band from Gymnast, A Novice, J. & (first 
query), F. A. R. (second query), Morning, A Young 
Henkeeper. 


Exox.— Tes; 24d. 
O. J. K. —- we could not promise till wo saw it. 


LIxzI.— Please send. The advertiser you mention is to 
be depended upon. 


NEVILLE.—The first question is one 
atent agent, and bay him to make n search at the 
atent Office in order to answer it. Your second 

appears to answer itself. Tho use of the instrument 
is indicated by its name. 


FAN TAII.—- For hints on the extermination of mis- 
chievous stray cats, see pp. 166, 191, 215, 266, 415, and 
287, Vol. XIII. 


R. T.—The discussion on tho eubject is now closed. If 


yon should pat to a 


vou wish to communicate privately with ‘Jack of All j- 


Trades” on the sabject, you had better advertiso your 
address. 


Musa.—For information on whitoning ivory, see p. 211, 
VoL XIII., and previous vols. 


R. J. H.— Advertise it; but if you wish to sell it do not 
ask a guinea an ounco for it. 


SuLpHUR.—The writer who gave the informatipn has been 
appealed to by other correspondents to plain the 
process. He has not done so, however, and we believe 
he was misinformed. 


Ax OLD Scupscriser.—For recipo for making ice cream, 
see p. 98, No. 316, Vol. XIII. 


MANCHESTER.—For information on means of cure of 
squinting, see replies 11334, p. 49, No. 866. 


G. F. Giascow.—So many directions appear in back 
vols. for making chain belts, that we think we can 
hardly be expected to engrave a new form which you 
have devised—and find will not act. 


S. M.—Sketching in oils appeared in Nos. 822, 322, 824, 
825, $26, 827. 

A WovL bn TINRER.— We should think you might ac- 
quire a knowledge of the art of soldering by carefully 
perusing our back volumes, each of which contains R 
number of practical directions on the subject. At all' 
events we know of no book that contains plainer or 
more trustworthy directions. Read up the informa- 
tion in our back volumes, and if you meet with any 
difficulty, send a query. You will get au answer. 


X. N.—A similar query to yours forms tba subject of a 
discussion in recent numbers. See pp. 596, 621, 64, 
Vol. XIV., and pp. 18, 74, 127, present volume. 


W. H. Neax and W. G.—Many thanks. What can wo do 
F. when dishonest advertisers adopt such tactics. 


F. W. Rosrnson.—See pp. 461. 296, and 99, of Vol. XII., 
for information on diamonds, and their discovory in 
South Africa. 


Provey.—Your letter on personalities would only add 
fuel to the fire. 


J. Banwitck.—Please not seal your communications on 
which halfpenny stamps are affixed. 


E. F. MircHELL.—Consult back numbers for information 
on bicycle construction. 


W. Qur.— Tour answer te 11188 was not inserted, because 
it was wrong. 
“A THINKER on AERowAUTS."—Fantastical and foolish. 


Beacon Loven.—Your long letter was prepared for the 
rinter, and like several others of a similar length 
hat week was pressed out. The controversy may now 

be considered at an end. 


H. WII. sor, Scraper, Hy. Axon, B. M., W. J. W., see 
„Hints to Correspondents,” No. 4. 


A Scnscriner.—Your pet question about the revolution 
of the earth being caused bya gas exuding from it was 
discussed almost ad nauseam some months ago. It 
bas cropped np in various forms, and always, wo think, 
directly or indirectly fromthe same hand. There was 
never a particle of proof adduced to prove your 
theory. 


Pozo sends an answer to the chargo of * Khoda Bux.” 
He says: “If ‘Khoda Bux will refer back to my 
letters he will find that I have been the attacked and 
not the attacking party. I never, as some of your cor- 
respondents do, call those from whom I differ igno- 
rant, or acease them of misrepresenting. and do not 
194 to be classed with those who are foolish enough 

o do 80. 


A. M. Festixa:—See our note on the Decimal System. 
The discusaion for the present, at all events, must be 
closed. We should, however, bo glad to hear from 
you on other matters. 


Rarrn LOwWDON.—If commenced at all, the discussion 


would assuredly take a theological turn, which we 
must try to avoid. 


Jonn Jowne.—A reanectable firm, we believe. 
query was an advertisement. 


C. S.—We never beard of a barber's hair cutting machine, 
and if we did your query could not have been insertod, 
as it was to know the seller of such machine and tho 
price. 


Your 


Stopping Pinholes in Lead Pipe.—A corre- 
spondent in an American journal writes:“ The supply 
water-pipe which extends from the street, along the 
top of our cellar to the sink in the kitchen, had a very 
emall hole in one side, so that a stream of water spun 
out, not so large as a cambric needle. If I had known 
that the difficulty could have been remedied by placing 
the square end of a tenpenny nail on the hole and 
hitting it two or three light blows with a hammer, 
the knowledge would have saved me much trouble 
and expense. But I did not know that a small hole in 
a lead pipe can be stopped by battering the metal just 
enough to close the oritice, therefore I went and called 
a plumber. Of courao he was employed by the day. 
and cost me a dollar and a half, when any one who 
can handle a hammer could have closed the issue in 
half a minute if he had thought of bow to do it. 


in feeding bottles. 


ditching or trenching machines, 


the treatment of animal and vegetab.e substances. 
cation. 


sewing machine. 


the manufacture of sieves. 


THE INVENTOR. 


— — 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING APRIL 16, 18732. 


1046 W. Williamson, High Holborn, for improvements in 


washing and winging machines. 


1043 H. A. Bonneville, Pieeadiliv, for a new and improved 


procoas fur treating metals or motallic ores. A communication. 


1047 W. EK. Godge, Wellington-street, Strand, for improvements 
A communication. 


1048 T.S. Derham. Leeds, for improvements in machinery for 


manufactnring bricks. 


1049 W. R. Lake, Gonthampton-hnildings, for improvements in 
A communication. 


10% S Bennett, Manchester. for improvements in construction 


and fixing cocks or valves for high or low presaure. 


1051 J. H. Johnson. Lincoln's Inn-flel da, for {mprovements in 
A communi- 


1052 A. Browne, Graeachnreh street, City, for an improved glove- 
A communication. 


1058 8. Danka, Banthamoton.- buildings, for an improved method 


of lining rotury paddling furnaces. 


1084 FE. Ronstadt, Ramtev. Ila of Man. for improroments in 


me manufacture of iodide of potassium and of bromide of potas- 
ginta. 


1055 E. G. Brewer, chancerv-lane, for improvements in tuyeres 


or tuyere pipes. A communication. 


1058 J. Greenea, Pall Mall, for improvements in the manufacture 


of types, logotypes, and phrasotypes, 


1037 A. S. Guttman, Park-road, Holloway, fora aehede or cover- 


ing for the protection of outside passengers of omnibascs, tramway 
cara, and such like public vehicles. 


1078 A. V. Newton, Chancery-lane, for an improved spring 


motive power. A cemmnnicstion. 


1039 W. Thornton, Nottingham. for improvements in machinery 


for the manufacture of looped or knitted fabrics. 


10 A. Fraser, Edinburgh, for improvements in apparatus for 


distributing types. 


1001 A. M. Clark, Chaneery-Jane, for an improved postal or 


correspondence curd. A communication. 


10 H. Larkin, Theydon Gernon, Essex. A. Leichten. Livor- 


pool, and W. White, Hampstead, for improvements in the produc- 
tion of iron and steel, 


193 K. W. Zoncer, Choring-croen, for improvements in the 


purification of fron, copper, and zine, 


104 W.R. Lako, Sonrthampton-bnildings, for improvements in 
A communication, 


1063 L. A. Radin, New Ormond-streat, Middlesex. for a new or 
Improved method of desdorising human excramontitionua matters, 
nnd of ita mannfaectnre into farm mannre enftablo for all deacrip- 
tions of agricultural purposes and to alllocatities. 


106 S C. Reed, Fulham for improvements in tha eonatrnetion 
of portable strotchera and bedsteads for military and othor pur- 
poses, 


10 F. Renier, Manchester, for improvements in reins for 
driving and riding. 


108R G. Winram. Manchester, for improvements in spring 
mattreaser and seatings. 


10% J. Worrall, Manchester, and J. Kershaw, Wadsworth, York- 
shire, for an improved apparatus for scouring pile fabrics. 


1000 J. Worrall, Manchester, and J. Kershaw. Wade worth, York- 
85 for an improved modo of and apparatus for finishing cotton 
cords, 


1071 J. Heberlein. Southampton-baildings, for improvements in 
apphrutus for working brakes in railway trains. 


172 W. Cullen, Belfast, Ireland, for improvements in apparatus 
for grinding grain, 


1073 J. Bell, jnn., end T. Rall. Wi⸗haw. N.B., for improvements 
in apparitua for discharging horizontal retorta. 


1071 H. Ashworth, Walsdan, Lancashire, for {mprovemoants in 
rpnerntns for spinning and doubling cotton and other Abrons 
substances, 


1075 G. T.nttringhans, Prnseis, foran improvement in machinery 
or apparatas for catting out metal plates to pattern. 


17a J. HI. Johnen. Lincoln's Inn-fields. for improvements in 
preparing linen threvui for dyeing. A communiestion. 


1077 J. H. Johnson, Lineoln's Inn-fielda, for improvements in 
rotatory steam engines. A communication. 


1079 H. A. Bonneville, Piecadilly, for improvements in machines 
for svinning wool, cotton, silk, and other fibrous materlale. A 
communication. 


1079 R. A. Renneville, Pferadille, far painting the surfaces of 
woven jute. alone or combined with flax. hemp, and entten, in 
imitation of paintings well known aa tapestry of the Gobelins or 
of Beauvais. A communication, 


1060 J. J. Dodmer, Hammersmith, for improvements in the 
manufacture of iron and steel, 


1091 J. R. Croakev. Portadown-road, Maida-hill, and G. Roming- 
ten, Mansfleld-road, Haverstoc:-hill, fer improvements in rails for 
rallways. 

10°9 H. Teia. Birkenhead, and W. Green, Tranmere, Cheshire, 


for Improvement in anparntns for putting out, lowering, and 
detaching ships, life, and other boats. 


1083 D. Foxwell, Manchestor, for improvements in cards used 
in carding engines and other similar machinery. 


103 N. Lloyd and R. F.Greon. Manchester, for improvements 
in preparing cloth or yarn for dyeing or printing. 


1095 T. Wirken, Bedford, for an {mpreved corn sheaf 
binding machine. ? ARRAN 


DS W. H. Maw. Bedford. atreef. Strand, for the construction af 
flonting stations or docks for floating fire engines. 


1967 R. F. Fairlie, Westminster, for an improved means of in- 
orensing tho ndhesion of railway trains on ateep gradients. 


jan W. R. Lake, for an improved process of converting cas 
Iron'und articles made thereof into te j : 
Iam J. Anderson, Newhnlldings, Ireland, for improvements in 


refinirg iron, in obtaining malleable iron and steel, and in apparatus 
therefor. 


100 E. Manteo, Radford-etreet, Strand, for an improvell means 
of raising aand er shingle covered by thy tile to tha leval «f high 
water, pad therewith forming embankments for the construct ion of 
sea works. 


10% F. Lamy, France. for improvements in the production of a 
pace garnet colour of colours from naphtylamine and its deriva- 

vea, 

10 E. W. Pugin, Victoria-atreet, Wostminstar, for Improve. 
mentain printing, which said improvements are chiefly applicable 
to the printing and publishing of advertisements, 


103 W. Wilson, fem., Manchester, for improvements In kitchen 
heajlera for more effectually heating water for domestic purposes 
and preventing choking of the dues by cinders. 


woe J. Liddington, Liverpool, for improvements applicable to 
tramway cara, omnibuses, and other passenger carriages, parta of 
which may be usel to record the number of persons entering or 
leaving publie buildings and other places. 


10% D. P. Kyla, Vietoria-atreet, Westminster. far improvements 
In trans fer preventing the escape af foul air and gnses. 

108 J. Betteley, Liverpool, for Imorovements in tha eenetrae. 
tion of ships oc veasels, and in appliances connected therewit u. 

107 H. G. Keyworth, Cirencester, Gloncestershira, for improve- 
ments In enses or receptacles for receiving and retaining letters, 
papers, or documents in alphabetical or other order, 
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1093 A. M. Clark. Chancery-lane, for improvements in machinery 
for blocking or pressing hats, part of said improvement being 
applicable for regulating the pressure of fluids and liquids gone- 
rally. A communication. 

1099 E. N. C. Morgan, Swansea, for an improved means or ap- 
prratus for instantanconsly cemmunicating between the pas- 
sengers and guard or engine-driver of a railway train. 


1100 R. Clarke, Tineolnehire, for improvements in the manufac- 
ture uf cravked shafts or axles, and machinery for the same. 


1101 A. Lilly, Stockton-on-Tees, for improvements in lubricators 
or steam greasers. 

1102 G. Luttringhans, Presta, for an improved lock for traval- 
ling bags, applicable also to other purposes. 


1103 R. Tiernan, Liverpool, for an improved manner of treating 
tobacco. 

1101 T. White, Rirmingham, for improvements in nutcrackers 
and lobater crackers. 


1105 W. Walton, Denton, Manchester, for improvements in the 
manufacture of wire cards. 


1103 M.F. Jenkins, Exeter, fora new sheath or protector for 
erochet-needles. 

1107 W.J. Porritt, Lancashire, for the manufactirine of woollen: 
cloth applied to the spindle rails of throstles, upon which cloth 
the endr -f the bobbins rest. whoreby anficient drag is applied to 
them, and also lubrication of the spindles is secured in a superior 
manner, 

1103 W. Spence, Qnality-court, Chancery-lane, forimprovements 
in metallic coverings for roofs and walls of buuldings. A comma- 
nication. 

110 W, E. Newton, Chancery. Inne, for improvements in com 
positors’ type cases. A eommunication. 


1110 A. Browne, Gracocharch-street, City. for improvements in 
lamps. A communication. 

111 8 Danks, Sonthampton-boildings, for improvements in 
rotary pnddling and heating furnaces emploved inthe manufacture 
of iron and steel, and in apparatus to be used in connection 
therewith. 

1119 W. R. Take, Sonthampton-buildings, for improvements in 
the feed mechanism of sewing machines. A communication. 

1113 R. MeKenzie, Arhnasheay, N. B., for improvements in 
railway, steamboat, and other aimiler tickets, and in the means 
employed for prodneing the same. 


1114 W. Tonene; Kennington, for improvements in machinery 
for combing fibrous raaterials. 

1115 R.Btone, Liverpool, for an improved avatem of casting or 
morning, apolicalie to esilinga, internal and externnl walls, roads, 
navigable vessels, and other large surface structures, 


1116 J. Ineham., Blackburn, Lancashire, for improvements in 
looms for plaia wearing, 


1117 G. Rtavera, Morpeth, Northumberland. for improvements in 
apparatus for ateering and manewnvring vessels. 


1114 J. Lone. Little Tower-ntreet, Cit v. for improvements in p- 
paratns for battling wines and other liquids. aul in the means for 
facilitating the removal and cleansing of tho parta thersof. 


119 W. E. Gedge, Wallington-street, Strand, for improvements 
applied to boots and shoes. A communnication. 

11% W. E. Godage, Wellineton-street, Strand, for an improve l 
method of raising und floating zunken or stranded vessels, A com- 
munication. 

1121 J. N. Johnson, Lineatn’s Inn-fields, fer improvements in 
the manufactura of filer, rasps, mbhers, taps for ecrewing, and 
other tools requiring hardness and durability. A communication. 

1123 P. Jensen, Chancery-lane, for improvements in the enn- 
atrnetion of coke ovena, in the ntflisation of the waste heat there- 
from ter the manufacture of refined salt, and in the apparatus 
therclor. A communication. 


PATENTS SEALED. 


9713 E. Dutterworth and J. Heap, for improvements in bollers 
and furnaces. 


9729 S.I. Redpath, for fmorovements in knitting socks, stock 
ings, and c'her similar articles, an in the machinery or apparatus 
employed therefor. 


8 2795 A. C. Duncan and A. Duncan, for improvements in madder 
yeing. 

2744 J. MacLaren, for an improvement in the manufacture of 
boots and shoes. 


2700 J. B. Pow, for improved arrangements for filtering and 
pnrifying, also for collecting for utilisetion, the rolll matter in 
auspenaion in sewage, especially applicable for obtaining pare 
potahle waters. 

2763 W. Crookes, for an improved disinfectant and ceodoriser, 


2738 Sir A. Brady, H. E. Dresser, and M. M. Harris, for improve 
ments in couplings. 

28 W. J. Hav. for improvements in preparing cork for use as a 
protecting medium, and for filling in spaces in ships, vessels, rufts. 
pontcona, and other structures. 


9902 J. Shand, fur improvements In fire-escapes. 


2927 C. Mueeloy, for improvements in the manufacture of bowls 
for calender: an't other purposes. 


2081 T. B. Gi n, for improvement in the manufacture of 
certain figured fabrics, and in the modes and means employed 
therefor. 


$106 C. Burrell and d. J. Fowell, for improvements in elastic 
wheel tyres. 


$490 W. R. Take, for improvements in annaratne for supporting 
and adjusting the seats, and parts oounected therewith, io sulkies 
and other vehicles. à 


8540 C. Binks, for Improvements in treating a certain reaidoal 
matter left in manfactnring aniline dye, for (he manufacture there 
from of valuable products. 


443 H. Walker, for improvements in breach-loading small arms 


2759 G. Rvdill, for improvements in the process for extracting, 
dyeing. or staining and changing the coloar of woollen piece goods, 
woollen rags, and animal substances. 


2759 G. Rydill, for improvements in apparatus and machinery 
and method or methods for extracting veyetuble substances from 
and preserving the colour and staple of wool, woollen mes, and 
animal substances, aad re-nsing certain agents employed in tho 
process, also removing dark shade, 


2751 G. Ryall, for improvements in the means of nud apparatns 
and machinery forextracting vegetable snhatances, and preserving 
the enlonr and staple af wool, woollen and ellk rags, and animal 
substances, and removing dyed colours, 


i 275 E. Davis, for improvements in the construction of axle- 
ON nB. 


7 J. Gnrrin, for an improved anparatns for fastening im - 
wedl'atelw nnd secure any broken bar, varriage pole, shaft. oar, 
acn’l, mast, or scaffolding. 


2767 J. Holdsworth, for an Improved feed or supply pipe for 
supplying illuminating gas to gaa burners, 
2760 C. A. MeCalla, for a new metallic clip or fastening for 


Me orng tho strings of ladies’ hats or bonneta and othor articles of 
ens. 


272 J. J. Cone in«, for an improved apparatus for raising and 
lowering window sashes. 


2785 J. Swan, for an Improvement In augers and bits. 


8121 F. A. Marshall, for improvements in the manufacture of 
meta 


799 R, Edwards, far iroprovemente in photo- meeha nen printe 
ing and in apparateas to he naed in anch printing, parts of which 
apparatag are 1180 applienble to other purposes. 

9000 W. T. Hanley and H. Horstman, foren new or improved 
self-acting method of algnalling by magneto-alectric apparatur. y 
967 G. Rvaill, for improvements in machluery for drying ant 
clerning auiwal, and vegetable anbstances, known as the sine 

wiuics. 
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The English Mechanic 


WORLD OF SCIENCE AND ART. 


— 
FRIDAY, MAY 8, 1872. 


ARTIOLES. 
— © — 
A NEW STEAM 'BUS. 


N idea of the general arrangement and prin- 
cipal features of the design of the steam 
'bus patented by Mr. Leonard J. Todd, engineer, 


Leith, will be easily gathered from the accom- | 


panying engravings. It wiil be seen that it is 
not unlike an ordinary horse bus of rather large 
dimensions, being painted and finished outside 
go as closely to resemble one, for it has been 
found that by doing this the horses think ita 
familiar object, and provided that it can be made 
to run in perfect silence they in a very great men- 
Bure cease to be afraid of it. This desirable end 
is also promoted by the apparent absence of any 
machinery or working parts—as boiler, engines, 
funnel, &c., and also by the fact that there never 
is the slightest appearance of either smoke or 
steam ; in fact, the more ignorant among the 
general public fail to comprehend kow or by what 
means the machine is propelled. It will, how- 
ever, at once be remarked that it is a very simple 
matter to make such statements on paper as that 
the bus will be silent, smokeless, &c., but that it 
will not prove so easy or feasible to carry all this, 
not only into practice, bnt into a really success- 
ful and durable practice. This remark is no 
donbt fully justified by the many crude schemes 
for different mechanical arrangements which are 
continually brought forward by enthusiastic in- 


dividuals who have little acquaintance with actual |; 
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bus ran at a rate of about sixteen miles an honr. 
It also proved an exceedingly dangerous arrange- 
ment to throw the greater part of the weight on 
to a cranked driving axle. In a six-wheeled rail 
locomotive, if the inside cranks should break, the 
engine cannot come down; while as it rnns ona 
perfectly smooth road the crank axle will last a 
number of years; whereas, when running ona 
rough road — perhaps over new-laid metal— 
its duration can only be reckoned at a very few 
months, especially if rigid wheel-tires are used. 
There were also many other minor objections to 
the ‘ Pioneer,” which need not be farther speci- 
| fied, such as the noise of the blast, &c. 


As far as can bo discerned at present, it would 


seem that the best method of applying steam 
motive power to omnibuses for traffic in streets, 


practice, and but the slightest knowledge of what 


is wanted to attain a desired end. It may be as 
well, therefore, in the first place to consider what 
is wanted in a self-contained steam ’bus, and then 
refer to the means employed to attain the desired 
results, taking note at the same time of what has 
actually been done in this line and of what is 
new. We shall also slightly examine into the 
commercial part of the matter, as to fares, work- 
ing expenses, profits, &c., so that the entire 
scheme in all its bearings may be clear to our 
readers. We need not add that the subject is one 
of much interest to many classes of society. In 


the first place we may state that the only self- | 
contained steam bus which has yet been made is the 


„Pioneer,“ proposed and designed by Mr. Todd, 
which ran between Edinburgh and Portobello last 
summer. Of course, many attempts were made 
in this direction some twenty or thirty years ago 
by Scott Russell, Hancock, and others, but there 
is no necessity here to do more than mention the 
fact. The term “ self-contained,” as applied to a 
steam bus, refers to the plan of combining the 
boiler, engines, and carriage in one machine, as 
opposed to that of drawing a bus by means of a 
separate engine. The Pioneer” was made as 
closely to resemble an ordinary horse bus as 
ible—indeed, on several occasions, persons got 
into it and rode to the end of their journey with- 
out knowing that they were in a steam ’bus. It 
was 22ft. 6in. long over all, by 6ft. Gid. wide, and 
the same height as an ordinary bus; the boiler 
was in front, with a horizontal funnel under the 
seats of the outside passengers. It ran on only 
three wheels, one leading and two drivers 40in. 
diameter, to which were coupled direct three 
cylinders 7}in. diameter by 103in. stroke. The 
working pressure was 180Ib. The total weight 
with fifty passengers on board was eleven tons. 
A great many defects in this arrangement 
edily developed themselves in practice: with 

e horizontal funnel above, and the cyliaders 
below, the floor, it was most uncomfortably warm 
inside; while the three wheels rendered it liable 
to upset, especially whenturning. The horizontal 
funnel to enable the boiler to keep steam required 
a much heavier blast than is usual in any kind of 
locomotive, the three cylinders sahala. through 


A hole 1510 diameter, and we are afraid to tell 


our readers how much the back pressure was 
greater than 30lb. per square inch, in case they 
should not take it seriously. Enlarging the 
nozzle was found to be worse than useless, for the 
boller then simply would not keep steam, unless the 
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this arrangement the much sought after, but 
hitherto unattained, desideratum is found—viz., 
that the main axle can be hung on very sensitive 
bearing sprivgs, yet gearing cau be used, and the 
whole combined arrangement will work smoothly 
and silently even at the very highest speeds. The 
main axle also is straight, and so will not te so 
liable to break. The next principal feature is the 
“blast suppressor,” by means of which the ’bus 
can at all times, even on the steepest hills, run ia 
perfect silence, and yet keep abundance of steam. 
There have been only two plans hitherto proposed 
to avoid the puffing noise from the exhaust steam 
in road locomotives : one is the nse of an ordinary 
blowing fan, and the other is to fit the engine with 
a condenser into which the exhaust can be turned 
when passing horses. The ordinary blowing fan 
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or in the neighbourhood of towns, is some form of 
self-contained bus in preference to separate 
engines drawing busses. They occupy much less 
Bpace, and cause less alarm to horses than the 
use of separate engines; at least, as at present 
made. These remarks, it must be observed, are 
not intended to apply to the use of steam on tram- 
way lines, a branch of the subject requiring 
separate consideration. 

We may now more particularly refer to our en- 
gravings of the steam bus Edinburgh.” A space 
at the fore end is partitioned off, in which the 
boiler and engines are placed, the funnel going 
straight up and emerging at the top of the 
awning, so that it has thus a good natural draught. 
The cylinders, 7in. by 10in. stroke, drive a counter 
shaft by a gear of 4 to 1, and side coupling-roas 
transmit the power to the driving wheels. By 


has practically proved a failure, not only because 
the noise by it cannot be avoided, but because by 
its use the steam cannot be kept up at a regular 
pressure. If the engine is going slowly up hill 
and steam is wanted, the fan also goes slowly, 
and the pressure falls. On the contrary, if 
running fast down hill, requiring little steam, the 
fan then runs at a great speed and raises far too 
much steam, which must be blown off at the 
safety-valve. The condenser, again, is a more 
inferior contrivance than the common fan, and a 
great want of judgmert is shown in employing 
it. An engine fitted with it has entirely to rely 
upon the usual | last-pipe for its power of making 
steam, ond the condenser only furnishes the 
means of doing away with the noise of the exhaus' 
for a very short time together—say, a si 
minute on a hill, A> moment’s reflection 
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however, show that precisely the same object can | path, and not in the middle of the street, as do 
be much hetter attained by using an adjust- | tramways. 


able nozzle fitted with a hand 
that it can be quickly opened and shut. 
these contrivances are not what is wanted, as is 
shown by the fact, that although they have all 
been before the public for many years, yet there 
is no sign of them coming into general use; 
indeed, they have only been fitted to a very few 
es. 
at, however, is wanted, and what any engine 
intended to work regular passenger traffic in 
crowded streets must have, is some contrivance 
by means of which it shall at all times run in per- 
feot silence, and yet always keep a uniform steam 
pressure, as is the case with the common blast- 
pipo, so that it may go quietly up hill and yet 
ve plenty of steam, or again go down hill with- 
out making too much steam to blow off at the 
safety-valve and startle all horses within hearing. 
i great desideratum is obtained in tho 
“ Edinburgh ;” by placing a jet turbine-wheel fan 
in communication with a close ash-pan the ordi- 
nary adjustable blast-uouale is caused to discharge 
the exhanst steam againat the turbine wheel so as 
tovetate the fan. From this arrangement it will be 
seen ‘that the speed of the San, and conseqnently the 
draught, will be as regulated asif the 


lever, 80 


7. No kind of weather or state of roads oan in- 


But all | terfere with its running. 


8. It will at all times run in silence ag regards 
noise from steam, &c. 

9. The public cannot see any boiler, machinery, 
or means of propelling it. 


— 


MICROSCOPICAL NOTES. 


ERTAIN readers of the Enarısa Mronanic 
have frequently complained of the uncertain 
results they obtain from the use of semi-finid media 
in mounting microscopic objects, and it occurs to 
me that a few stray hints may be of general service 
to them and others beyond the circle of my own 
immediate acquaintance. I therefore take this 
opportunity of replying to the several queries on 


addseased to me pri- 
vately through the post. 

GLYcERINE ALT. This is a cause of constant 
vexation to semeof my friends, especially to those 
who use it for mounting fish-scales. The com- 
plaint is that although the object may be perfectly 
clear and transparent when mounted, yet sooner 
or later ‘' air-bubhies appear all over the slide, and 


blast were én ‘the funnel] in ‘the usual manner, for completely apoll ‘the object.” Ut so happens that 


a moment's reflection will show that the two 
actions depend for their success.on precisely ‘the 
tame principle —vis., that in any steam-engine the 
back preasare of the exhenst varies directly 
according to the power thut the cylinder js giving 
oat. With the fas, whenever the engine starts 
the fan stare; if it stops the Jan stops; when 
going tap hill the desk pressure increases and the 
rans fast, when going down hill it falls away, 
and the speed of the fan becomes in the most per- 
foot measure reduced. It will thns be seen that 
ao Jar as relates to theircapabilities of regulating | 
the intensity of ‘the ‘fra, the blast-pipe and the 
steam-fan stand just on the same footing ; with the 
blast-pipe, however, the exhaust is projected 
violently into the atmosphere, while with the 
steam-fan it is still kept, being retained in a pipe, 
and may be condensed or otherwise disposed of, 


the best plan being to superheat it and then allow | 


it to escape into the fonnel through an opening 
80 large that not the slightest noise will be heard. 
The superheating, of course, makes it invisible. 
The absence of all smoke is avoided by the use of 
nothing but Brancepeth coke. Tt may finally bs 
added that the four road wheels are each fitted 
with patent rubber tires. 

Having thas described ‘the leading features of 
this steam ‘bus, we may shorty refer to the 
financial part of che eoheme. In the first place the 
Pioneer ran fonrteen consesntive wecks last 
summer between Edi wad Portobello, a 
‘distance of three miles. total sum earned 
was £280, thus giving £20-a week, or 5s. 10d. for 
‘each run that the ‘bus made. The working ex- 
penses were £12 a week, thus leaving £8 a week 
clear profit, which is at the rate of £400 a year, 
thus paying 50 per cent. on an outlay of £800. 
Bat the Pioneer“ was not ran to nearly the 
greatest advantage ; it only made one run each way 
every hour, or sixty-eight runs a week, whereas 
the horse "busses ran every half-hour, and thus 
made 144 rans a week. If the pioneer had done 
this the earnings would have been about doubled, 
while the wages and interest charges would have 
remained constant. In the case of the Edin- 
burgh,” by allowing it to make 144 runs a week 
and only to draw ds. each run, instead of 5s. 10d., as 
did the Pioneer,” which it should easily do on a 
good route, ae its carrying capacity is greater, the 
receipts each week will then be £36. From this 
take £14 for working expenses and interest charges, 
and the clear profit remaining is £22 a week, or 
£1,100 a year, thus paying 110 percent. on an ont- 
lay of £1,000. These figures are founded on actual 
fact, for as far as the Pioneer“ is concerned 
they ai simply what ae actually been done, and 
can no doubt be repeated to as great advantage as 
has been stated. = S 


Tho advantages to the general publio by the 
use of this patent steam bus may be summed up 
as follows :— 


1, It will be much softer to ride in than oven 
tramway cars. 
2. The fares will only be one half of what is 


3. The outside seats are covered from the 
weather. 


4. The inside can be warmed in winter. 
5. It will ran much faster than tramway cars. 
6. It will set down passengers near the foot- 


these are not air-bubbles (nsually, at all events), 
at vaonoles, andre paused by one of two things. 
The object perhaps is very elastic, or has too much 
“spring ” in it, and hence gradually raises the 


| oover away fromthe objeot, stvaining the medium, 
an i 


vacuoles, whieh have to the in- 
experienced observer all the appearance of air- 
bubbles. In one slide which has been sent me this 
‘is evidently the ne, for a beamiof plane polarised 
light at once shows lines of unequal tension 
tying most heterogeneously thromghout the thin film 
of jelly. Orthe object may not have been sufficiently 
soaked before being mounted (if soaked in too 
finid.a medium, as water or spirits, the same effect 
will be produced), the object, consequently, absorbs 
fluid from the jelly, leading to the production of 
spaces. Lastly, the slide may be covered with 
paper without the precaution of securely luting 
in the jelly with varnish having been taken. In 
this case, the paper absorbs moisture from the 
jelly, and either air spaces or vacuoles at once 
appear. Slides should never be pen if any of 
these fluid or semi-fluid media be ale use of. 
‘Having thus pointed eat the causes which lead to 
our friends’ disappointasent, it is -easy to point 
them to the means of prevention, which they will, 
I think, admit is better than cure. 

First. Objects to be mounted in ghyserine jelly 
should be carefully prepared by prolonged soaking 
in glycerine. Very delicate objects may be 
brought (and should be) to this stage gradaally by 
adding at intervals a few drops of glyeerine to the 
water in which ‘they are first immersed. When 
removed to the slide all surplus glycerine should 
be absorbed by blottiog-paper, and the slide 
gently heated to the melting point of the medium, 
which should then be placed upon or near the 
object, and all air-bubbles removed with needles. 
The thin cover, slightly warmed by being held in 
the steam from boiling water, may now be care- 
fully placed on the object and vecured by a very 
little pressure. Only just euffielent pressure 
should be applied to secure the fatness of the 
object, and prevent the cover from slipping. The 
whole should be set aside to sool, the jelly cleaned 
off from the edges, and a neat luting of dammar 
in benzole applied to make all safe. When fish- 
scales are mounted in this mediam it is always 
safest to use a thin cell, unless a very tough and 
secure cement he applied immediately the jelly is 
set. It is hardly necessary to add that care must 
be taken not to overbeat the jelly in rendering it 
fluid. A hot-water bath should always be used, 
and it is advisable to warm only a small 
quantity more than is actnally required, keeping 
the stock bottle cool and dry. 

The ęreat value of Mr. Rimmington’s jelly in 
preparing vegetable structures has caused me to 
have a tolerably extensive acquaintance with both 
its good and bad qualities, and I can unhesita- 
tingly say that if proper care be used in the pre- 
liminary souking of the object and subsequent 
luting, that few, if any, disappointments will 
arise, and that the objects will for all practical 
purposes be perfectly preserved. 

There are some few substances, however, thet 
require a somewhat less dense medium than jelly 

repared according to Mr. Rimmington's plan. 
Dne of these is starch. After prolonged trials of 
every likely modium in which to put up specimens 
of starch for purposes of measurement and com- 


parison, I have hit upon the following: Two 
parts of Bimmington's jelly to one part of glyce- 
rine, in which a piece of camphor has been im- 
mersed for some days. This mediam must be 
luted down, but sets sufficiently to enable the 
lating to be done easily. To mount starches 
without the inclusion of air - bubbles is a matter 
of difficulty, as heat must only be applied in bare 
sufficiency to melt the medium, and the objects 
cannot be put through the course of preliminary 
soaking. Those who will not have bubbles, from 
a constitutional abhorrence of them, had better 
lay in a Baker's microscopical! sir-pamp, and try 
their luck with it. Pour moi, the bubbles reat 
in peace. 


GLYCERINE aND Gos Warer.—For delicate 
sections of young tissnes, sexual organs of 
flowers, and some starches for exact observation, 
I prefer a medium prepared as follows :—Take of 
picked gum arabic loz., and having washed it in 
cold water to remove dust, add as much cold 
water as ia just sufficient to dissolve it to a 
very viscid fluid; add an equal quantity of 
strong glycerine, and mix. Place a small lamp 
of camphor in the bottle, or add two grains of 
arsenious acid (white arsenic), and allow the 
whole to stand a few days; after which, if clear, 
it will be ready for use. If not clear, it mast be 
filtered. For excessively delicate tisanes, where 
it is desired to retain the form and position of the 
protoplasmio masses as much as possible, the 
above medium, plus one part of oamphor water, is 
well adapted. The above medium is always 
fluid and must be treated accordingly. Dammar 
in benzole is the best cement for it. 


A medium that I have lately ‘used in the ex- 
amination of pollen, and also in the study of 
materia medica vegetables with good results, 
is one I should be thankfal to learn how to“ keep 
in.“ I allude to an essential oil, snch as thyme, 
anise, cassia, bergamot, &c. Dammar answers 
pretty well for a few weeks, but, of course, a 
gradual escape goes on, and sooner or later the 
slide becomes nearly dry. If any microscopist, 
given to experimenting, will light upon a cement 
which will resist these oils and yet be usable cold, 
let him publish its formula and earn my hearty 
thanks. H. P. H. 


EFFECTS OF FAULTS IN VISION ON 
PAINTING. 
O* 


Thursday evening last week Dr. R. Liebreich 

delivered a lecture on this subject st the 
London Institution. The following is an outline 
of it :— 

On one occasion, when visiting the National 
Gallery, Dr. Liebreich was struck with the differ- 
ence between Turner's earlier and later paintings. 
The cause of this did not clearly appear from 
Turner’s life, though during the last five years of 
it the painter’s vision and intellect were known 
to have suffered, for the changes had first ap- 
peared 15 years before that, Dr. Liebreioh was 
therefore led to seek for the cause in a scientific 
study of his paintings. The prominent feature 
in this change consists of a vertical streakiness ; 
each luminous point is changed into a vertical 
line. In his earlier works the sun, e.g., has a 
clearly defined diso, the light radiating equally to 
all parts; in his later, a vertical yellow streak 
divides it into two distinct halves. So with less 
Inminous objects—houses standing near water, or 
figures in a boat, are made to blend with their 
reflection, and all becomes a couglomeration of 
vertical lines, while all tracing of detail vanishes 
under such lines. 

The first appearance of change is in 1831, oon- 
sisting of an increased intensity of diffused light 
from illuminated parts. From 1833 this diffusion 
begins to get vertical, and the tendency increases 
in the following years. 

Now, it is commonly supposed that Turner 
adopted a peculiar manner, and exaggerated it 
more and more. The fact appears to be that his 
change of manner arose from a change in his 
eyes, and that he reproduced scenes as he saw 
them. 

As age advances, the orystalline lens of the 
eve (at no time perfectly transparent) gets 
dimmer, and disperses the light more strongly, 
throwing a haze over illuminated objects. In 
Turner’s case, a clearly-defined opacity was 
formed in the dimness of the lena, and had the 
eff-ct of dispersing the light vertically. This 
increased till not only the aspect of Nature was 
altered, bat he could not see his own pictures 
correctly. 
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While these later paintings have many merits, 
it ie yet a mistaken notion which leads people to 
admire the defects referred to, and call them 
Turner's style, from which they would form a new 

nol. 

Dr. Liebreich illustrated some of the above 
effeots by experiment. Projecting a picture of 
Venice, distinct in its outlines, on a screen, he 
then interposed a lens, which gave the picture the 
streaked appenranee of Turner’s later paintings. 
A picture of n tree was also thus altered into one 
of Turner's trees,” which, the lecturer said, 
were entirely unlike anything in Nature, and 
anknown to botaniste, 

Turning to another clase of cases, we find 
irreguiarities of refraction in the eye affect an 
artist’s work. To see an object distinctly, its 
image must fall on the retina. But toeffect this, 
the eye must acoommodate itself to the different 
distances of the objects seen. It does so by 
ehanging the form of the crystalline lens. For 
the nearest point, the lens is at its greatest ten- 
sion ; for the farthest, in complete repose. This 
latter state of the eye constitutes its refraction. 
There are three different kinds of refraction. 
1. That of the normal eye, in which rays paral- 
lel, or from an infinite distance, unite on the 
retina. 2. That of the short-sighted eye, in 
which they unite in front of the retina. 3. That 
of the oversighted eye, in which they unite be- 
hind the retina. In the oase, when look- 
ing at distant objects, concave glasses are “used to 
Wake the rays diverges on approaching the eye; 
in the third case, convex glasses are used to make 
the rays converge. 

Now, it may occur that an eye is normal in 
one direction and short-sighted in another. Con- 
oeive the eye as a globe with one pole in front, 
and two meridians on the surface at right angles 
te each other. If these meridians have different 
curvatures, we have m difference of refractive 
power in the two direstions. This constitutes 
astigmatizm. The effects of this, in artiste, vary 
with the particular kind of it, and with the sab- 
ject painted. Thus Dr. Liebreich knew a land- 
scape painter and a portrait painter who had the 
same hind of astigmatism, their sight being 
normal. for vertical lines while they were slightly 
short-sighted for horisontal lines. In the landscapes 
there was no disturbing influence in the distant 
parts, where sbarp outlines were not requisite, 

t rather undefined and blending tones of colour. 
The foreground represented water with gently 
moving waves, and Dr. Liebreich noticed some 
short Porizontal strokes of different colours that 
did not seem to beleng to the water: Using a 
glass which gave him the same kind of artigmatic 
vision as the painter’s, he saw the strokes indis- 
tinotly and mixed together, and the effect became 
quite natural and good. 

The portrait painter had at one time a high 
reputation, though some thought his portraits 
showed too great indistinctness in details. This 
was due really to astigmatism. Latterly, his 
portraits had become very much worse, the neck 
and oval of the face being elongated ont of all 
Proportion, and all the details distorted. The 
effects of astigmatism were doubled in this way: 
the painter having become far-sighted for vertical 
lines (for which be had normal vision before), sees 
a distant person at whom he looks elongated ver- 
tically. The picture being near, is seen enlarged 
horizontally, and thus he paints the person even 
more elongated than as the latter is seen. Some 
Illustrations of these results were given. Square 
figures were projected on the soreen, and. a cylin- 
drical lens being interposed, these were elongated 
vertically or horizontally, aecording to the posi- 
tion of the lens. This effeot was also shown on 
a t. 

e come nert to eolour-blindness and its 
effecte. The primary sensations of colour are 
red, green, and violet. What we call colour- 
blindness occurs when one of these is absent, and 
an artist who bas this defect should confine him- 
self to drawing otherwise bis work will be marred. 
There are, however, slighter degrees of colour-blind- 
ness, thus the perception of red may not be quite 
Wwanting—only diminished. To a person thus 
affected, strong bright red will appear red, while 
lees intense red will look green. Some artists 
show this in their works, painting, e.g., the 
roofs of houses red on tho sunny side, green on 
the shady. 

The crystalline Jens often becomes yellow with 
advancing age. What effect has this in the percep- 
tion of colours? We may test it by looking through 
yellow glass of the corresponding shade. At first 
every thing looks yellow, but the eye gets dulled 
by degrees, and things begin by-and-hy to ap- 


pear again in their true light and colour. It is 
found, however, that a pale blue, or a very small 
quantity of blue, fails to be perceptible after 
prolonged experiment. The yellow gluss excludes 
it. Now, the colours of natural objects reflect- 
ing light are very much more intense than those 
in a painting. In looking through yellow glass 
at the former the small quantity of blue excluded 
makes no sensible difference in a paintiug—on the 
contrary, there is, in some parte, just as much 
biue as is completely absorbed by the glasa, and 
even in the parte of intensest blue, the qnantity 
of blue excluded by the glass makes itself felt, 
for it bears a larger proportion to the entire 
quantity of blue than the blue excluded in the 
other case did. 

Now, a painter whose lens has become yellow 
will see natural objects almost correctly, but in 
his picture everything will appear yellowish, and 
so be will paint it too blue. He does not perceive 
tbis, and be will not believe it wben told of it, as 
his own impressions have a stronger force of 
conviction. 

Incorrect perception of form may be demon- 
strated. A square that appears oblong, e. g., may 
be measured with a compass. But faults in per 
ception of colour can only be recognised as such 
from the testimony of a number of persons of 
normal vision. 

An artist in the state referred to, and beginning 
to paint blue, is said to have changed bis style. 
He thinke he paints in his old style, and has im- 
proved the tone of his colours. His early works 
appear to him too brown. Were his lens suddenly 
removed everything would appear too blue. 

Mulready may be taken as an example. The 
peculiarity in his later works is produced by an 
addition of blue. Looked at through a yellow 
glass these paintings become natural—the violet 
colour of the face shows a natural red; blue 
shades become gray, the unnatural glaring blue of 
the drapery is softened. We may thus see these 
pictures av he saw them with the naked eye. 
One subject he has fortunately painted twice; 
first when 50 years’old, and when his lens was in 
its normal state; again, when he was 71, and 
the yellowness had advanced considerably. The 
pictures are both in Kensington Museum; the 
first one called Brother and Sister, or Pinching 
the Ear;” the second, “The Young Brother.” 
The difference ia the colvuring is very striking, 
and it almost entirely disappears when the second 
picture is looked at through the yellow glass. If 
we look at the first picture through the glass the 
tone app ars too weak ; the shadows brown; the 
green dark and colourless. We thus understand 
how he became dissatis fed with his earlier works 
and changed his colouring. 


METALLURGY OF IRON AND STEEL.“ 
(Concluded from p. 135.) 


N his sixth and concluding lecture Dr. Percy 
commenced by recapitulating the former 
account of the puddling apparatus and furnace, 
referring, in passing, fo the late application of 
mechanical means to this operation. In speaking 
of the estimation of the strength of iron, he 
pointed out the great difference between concas- 
sive action and tha action of a slow force, and in 
the materials used for guns, &c., we must calen- 
late from the former grounds. Bir Joseph 
Whitworth and others had lately experimented 
on this subject, using gunpowder as the agent to 
cause the concussive force, and it was thoncht 
that gunpowder was, as a rule, the most fitring 
for that purpose. The more immediate subject 
of the lecture, however, was 


Steel. 

What is steel? Steel is essentially nothing 
but iron, containing a certain proportion of carbon. 
There are a great variety of steels, these varie- 
ties depending more or less upon the presence of 
certain foreign bodies in certain proportions. 
Taking into consideration the qnantity of carbon 
contained, we may ask, when does wronght iron 
cease to be wrought iron and become steel? and 
when does steel cease to be steel and become cast 
iron? It is a difficult thing to fix the precise 
lines. We may gay that iron containing 2 per cent. 
of carbon would be more or less steely, it might 
be regarded as mild steel, approximating to 
wrought iron, but capable of being hardened, 
which wrought iron is not. When we get to 1 per 
cent. of carbon we find a variety of steels; 
and at 1:4 per cent. we pass rapidly to cast iron. 


* An abstract report of a course of lectures by Dr. 
Pace at the Londen Theatre of the Geological Museum. 
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Steel is a valuable, marvellous metal. It dif- 
fers as much from wrought and cast iron as many 
metals differ from each otber. It is capable of a 
hardening process ; if steel be heated and then 
quenched in water, the metal is rendered much 
harder. The small amount of carbon in the iron 
does the whole thing, tho hardening depending on 
the way in which the carbon is combined with the 
iron. The qnality of the steel depends especially 
upon the mode in which the carbon occurs in the 
iron, and not entirely upon the quantity of carbon. 
If, after the steel is heated, it he allowed to cool 
slowly, on acting on the product with an acid 
and distolving the iron, a carbonaceons mass re- 
mains, but if the metal be cooled rapidly (e.9., by 
plunging it into water) nope of this residue occurs, 
but the whole of the steel is dissolved by the 


acid. 


Steel is more fusible than-wrought, but far less 
go than. cast, iron. Ibis capable of being welded, 
is malleable, and can be hammered, rolled, and 
drawn out into wire and so forth. 


Modes of Making Steel. 


- In tbe puddliog of iron the problem is the 
separation of carbon. The question arises— 
Cannot you make steel by that process? Why 
can’t you stop short when you have separated all 
the carbon except the proportion necessary for 
forming steel? because in passing from east 
into wrought iron and rice versa the mass has to 
pess through the state of steel In the old 
method of making pig into malleable iron this 
ought to oeour, and it does. 


There are about twenty different methods of 
making steel on the theory above stated. The 
most common method of making steel is by 


Cementation. 


If we take an iron bar and jmbed it in chareoal,. 
and then keep it at the temperature of melting 
copper for ten days or a fortnight, althongh the 
iron is never melted, the carbon, by simplo contact, 
will find its way right into the interior of the 
mass of the bar, and we get "blistered steel.” 
All good steel used in England has been for a long 
time made by this process. Some suppose the 
carbon enters the mass in the state of carbonio- 
oxide, for there is always a quantity of air mixed 
with the fuel. The furnaces are built so as to- 
exclude atmospheric air beyond that which 
originally exists in the mass of the charcoal. The 
furnace itself is like a long firegrate with two. 
stoke holes at each end. About it are built two 
rectangular chests of brickwork, and these are sur- 
rounded on all sides by flues, so as to make the 
temperature as uniform as possible. Around the 
whole is built a large cone, like a glass-house 
cone. When a fire is made tho products of com- 
bustion pass through the openings and surround 
the converting chests, aod by this means a great 
uniformity of temperature is maintained. The 
gases then escape into arched chimneys built 
above of firebrick; a hole being left at each 
end (which, however, is stopped during the 
working), through which a man can enter when 
necessary, the smoke, &c., passing through the- 
flues and by three openings into the outer cone.. 


At the bottom of the chests is placed a layer of 
charcoal, then bars of iron on that loyer, taking 
care that the bars are sufficiently short to allow: 
of expansion; then another layer of charcoal, 
then iron, and ro on till the chests are filled. 
Over the top of the whole is placed a layer of 
eoma material which will exclude the air; fre- 
quently a substance called “ whe-lswarf is em- 
ployed, being the dust formed by the wear of the 
grindstones used for griudiug steel instraments at 
Sheffield, and consequently containing fine particles 
of steel. 


The chests are kept heated for about a fort- 
night, the exact time depending on the kind of 
steel required; the longer the iron is kept heated 
the more carbon it will take up. When the 
proper time has been given the fire iz allowed to 
go down, the chests are uncovered, and the bars: 
are brought out. On these bars will now be 
noticed strange large blisters,and bence the term 
“ blistered steel.” There are diversities of opinion 
as to the cause of the blisters, but I think they 
are prodaced from the action of the carbon as it 
finds its way into the heated mase, upon the 
interposed slog, for all iron contains slag, and 
it is certain that if the carben comes in contact: 
with alag, some of the oxide of iron must be 
formed into gas, aud this gas produces bubbles or 
blisters—The steel in this state is heated, worke 
aud drawn out into bars. 
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The Bessemer Process. 

A great feature in this process is Siemers’s gas 
furnace, by which we can obtain a very high 
temperature. By means of it we can obtain the 
metal in the form of cast steel —i. e., steel which 
has been perfectly fused, and, therefore, much 
freer from the impurities which exist in steel made 
by the ordinary process. In this process you 
may see about four tons of steel as fluid as water 
at one time. A somewhat similar method, as 
employed by Bessemer, was known in 1722, bat 
in the present process the application is new, and 
the means of obtaining heat are altogether new, 
and therefore it possesses a high interest for us. 

Bessemer took out his first patent in October, 
1855, and at first he had no idea of what he was 
subsequently going to achieve by it, but he seemed 
to look upon it as a preparatory process to the 
operation of puddling. It has, however, turned 
out to be one of the most remarkable inventions 
of modern times. 

The problem is to eliminate a portion of tbe 
carbon from the iron and to convert it into ateel, 
and it is solved by melting the iron and then 
blowing through it atmospheric air. It appears 
to be a very simple thing, but it is a very difficult 
one to accomplish. . 

The converter is ellipsoidal in shape, and made 
of wrought iron, in several pieces, screwed together. 
It has a false bottom; underneath it is an empty 
space into which air is blown. The interior is 
lined with a mixture of crushed slag and fire- 
clay. and the lining is dried very gradually. In 
the bottom is fixed a number of conical pipes, each 
containing numerous holes, and arranged 80 as 
to come flush with the bottom. The converter is 
suspeaded on trunnions, and there is a very inge- 
nious contrivance for tilting it up—i.e., lowering 
the mouth, and erecting it again, the work being 
performed by hydraulic machinery, or other such 
power. The trunnion on one side is hollow, and 
a pipe leads from it into the empty space at the 
bottom of the converter, from which clay tubes 
pass into the converter, and through these are 
forced numerous jets of air. Two converters are 
usually placed near each other on opposite sides 
of a circular pit. In the centre of this pit is an 
arm which can be moved up and down by hydraulic 
power, 
turned about in several directions very gradually. 
By means of these converters cither wrought iron 
or steel can be produced at will from the cast iron 
put into them. 

A charge of iron being already molten in a re- 
verberatory furnace (say three tons, bnt frequently 
five, and even ten tons, are operated on at one 
time) at the proper time the converter is tilted, 
and this metal run into it by a spout of iron lined 
with clay. The quantity ran in is regulated so 
that it shall not rise up to the lowest twyer 
opening. While the converter is in this position 
the blast is powerfully put on—say about 15lb. to 
the square inch—a contrivance being adopted to 
allow of this, otherwise the molten metal would 
run down the above pipes. 

The converter is then tilted back again, and 
now we have streams of atmospheric air rising 
vigorously through the metal in the converter. 
The operation goes on pleasantly at first, but at 
the end of 10 or 12 minutes there is a miniature 
volcano eruption, and a great roaring flame comes 
out of the mouth of the converter. In the first 
furnaces a shower of eparks and pieces of red hot 
slag and metal accompanied this eruption, but 
alterations in the form of the furnace have pre- 
vented this since. At this period the metal under- 
goes a remarkable change, and if required the 
whole of the carbon can be taken out and wrought 
iron made, The usnal process now is to burn 
out the whole of the carbon in this way, and then 
at a given time to pour into the remaining mass 
a quantity of molten pig - iron containing just 
the proper quantity of carbon to convert the whole 
into steel.. Besides carbon, there is also a certain 
proportion of manganese, and this has a wonder- 
fal effect. 

The charge of pig-iron being ready, it is poured 
in in a molten state, and the resulting mixed 
mass—steel—is then transferred from the con- 
verter to large pans on the lever, which is then 
earried round, and the molten metal dropped into 
moulds underneath. 

Only certain kinds of iron can be employed in 
this process—viz., those which are free from 
phosphorus and sulphur, and unfortunately these 
kinds are very limited in this country, only that 
obtained from hmmatite being applicable. The 
supply obtained from this source is insufficient to 
meet modern requirements, and we are conse- 


quently obliged to import a great deal from Spain. 
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and at one end is a lever which can be |. 


nounced, of the gas in the former. 


produced if a glass rod with a greasy surface be 
plunged into distilled water, and the water then 


There are no Jess than 30 or 40 vessels exclusively 
engaged in this trade. 

A small amount of silicon in the iron is thought 
to be advantageous, inasmuch as by its combina- 
tion with oxygen it developes a very high tem- 
perature, becoming converted into silicon as slag. 
Sometimes the metal obtained by this process is 
not so homogeneous as it might be. 

The lecturer concluded the course with a few 
remarks, regretting the short space of time he had 
been able to devote to a subject of such magnitude, 
which, to be properly dealt with would require 
something like sixty, instead of six, lectures. 


WRITING MACHINE FOR THE BLIND. 


RA a recent meeting of the Royal Scottish 
Society of Arts a communication was read 


from Mr. Robert Meldrum, teacher of the blind, 


Alloa, describing an improved method of corre- 
sponding between blind persons. The invention 
consists of two parts—the upper having the 
types, with keys and levers for moving them, and 
the lower containing the paper-moving apparatas. 
The base of the upper part is a metal disc, with 
a circular hole in the centre. Around the central 
opening are arranged twenty-six little hammers, 
having on their striking surface copper types for 
embossing the paper. The types are so arranged 
that they all strike at the same place—-viz., on 
the opening in the disc, and each hammer, after 
striking, is pulled back to its original position by 
an indiarubber band. Each of the keys repre- 
sents a letter, and when any particular key is 
pressed down the corresponding hammer strikes, 
and the type makes a mark on the paper, which 
is stretched on a revolving drum in a drawer below 
the diso. When one letter is impressed the 
drum is moved round by a handle in front of the 
machine, anda plain surface is presented for the 
next stroke. When a line is finished the drawer 
in which the paper moves is pulled out one line. 
The machine is constracted to print Moon’s type, 
but its principle is equally applicable to most 
others, and especially to Braile’s. After the 
paper had been read the machine was exhibited 
in operation, and worked very satisfactorily. 
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CONTACT OF LIQUIDS. 


N a recent note to the Paris Academy of 
Sciences, M. Van der Mensbrugghe enunciates 

the following principle: When a liquid of strong 
surface-tension, and holding gas in solution, is 
bronght into contact with a liquid of feeble ten- 
sion, there is a disengagement, more or less pro- 
This may be 
shown from a large number of experiments—as, 
e.g., the following :—1. If a drop of alcohol or 
ether be introduced into distilled water, contained 


in a small vessel three or four centimetres in 


diameter, and about half filling it, and if the 
liquid be then shaken, a lively effervescence takes 
place. This effervescence cannot be attributed 
to air introduced by agitation, for alcohol or 
ether alone, and water alone, do not give any 
marked results in this respect. The same ex- 
periment may be made with benzine, sulphuret 
of carbon, creosote, spirit of turpentine, olive oil, 
linseed oil, colza oil, &c. Similar effects will be 


agitated. A disengagement of small bubbles of 
gas takes place. If the vessel containing the 
water be not quite free of greasy matter, small 
gaseous bubbles form at those parts of the in- 
ternal surface to which this matter attaches. 2. A 
drop of oil spreading itself on the surface of 
distilled water produces a disengagement of small 
gaseous bubbles, which may easily be observed 
with a microscope. This seems to be the true 
cause of the cohesion figures observed by Mr. 
Tomlinson ; which consist in the separation of the 
film, that has spread ont on the liquid surface 
into a number of parts, which form at first a sort 
of network, and this gradually breaks up into 
small dises, which continue to decrease in size, 
till the disengagement of gas ceases, when they 
remain unaltered for an indefinite time. The 
phases of this phenomenon may be watched with 
a microscope, and it seems to be explained by the 
liberation of innumerable small gaseous bubbles 
under the films. 

When an oil is kept for a time in contact with 
water, the surface of separation of the two liquids 
loses its transparency. This is accounted for by 
the liberation of small bubbles of gas causing the 
oil to resinify more or less, and thus become in- 


capable of transmitting light rays./) 8. It has 
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been long known that water boils less rapidly the 
more free it is of gas held in solution. It will be 
geen from the above that when distilled water is 
mixed with alcohol, for example, a large quantity 
of the dissolved gas may be expelled. We bave 
in this, confirmation of an experiment made by M. 
Kremen. Having added one part of spirits of 
wine to three parts of water, and applied strong 
heat, he found the boiling point raised to 109 
degrees C., and even beyond it, in proportion as the 
volatile liquid evaporated. 


—me— —— 


NATURAL PHENOMENA AND PRODUCTIONS 
OF THE POLAR REGIONS.” 


1 polar year consists only of summer and 
winter, their limits being determined by the 
breaking up and re-formation of the sea-ice. The 
breaking up of the winter ice is sometimes accele- 
rated a month or two, or delayed an equal length of 
time by circumstances the causes of which are un- 
known. In August, 1838, Dease and Simpson found 
the sea about Coronation Gulf a mass of fixed ice, 
and could only progress on foot along the shore, 
whilst the following year a month earlier they ran 
past the same coast with a fresh breeze, a flowing 
sail, and an open sea. The great mass of the sea- 
ice does not remain stationary through the winter 
and melt awayin summer, but is in constant though 
slow motion, mostly in the direction of the lower 
latitudes, where it is finally broken up and dispersed. 
Captain Back, in the Terror, was helplessly borne 
along ‘amidst the most frightful commotion of the 
surrounding ice, from Repulse Bay through Hadson 
Strait, until liberated after many months in Davis 
Strait. The wonderful drift of the Fox down Baffiu's 
Bay from Angust, 1857, to A ril, 1858, by which 
McClintock was delayed a whole year in his search 
for the Franklin expedition, was another illustration 
of the above fact. 

The immense floating masses called icebergs con- 
sist of fresh water ice formed on the coasts an 
broken off by the action of the waves. Tho rocks 
of ice from which they have been severed are huge 
glaciers advancing far into the sea. When the 
buoyant power of the ice overcomes the attraction 
of cohesion masses break off at the bottom of the 
gen and rise to the surface in the form of bergs. As 
they float with only a tenth of their balk above the 
water, the rate of movement of the glacier, the dis- 
tance of its front from the sea, and the depth of the 
water near the shore, have been made the elements 
to determine the date at which the first berg will be 
floated off. If this be the true theory of icebergs, 
their extraordinary abundance in the Antarctic Beas 
will suggest large tracts of land in the south frigid 
zone. 

The Aurora stands pre-eminent amongst the at- 
mospheric phenomena of the olar regions. Captain 
Hall alludes to some peculiarities respecting it not 
generally known. It was attended by the kind of 
clouds named cirrocumuli, and the auroral beam 
illuminated the face of the cloud, proving that it 
was at play between the cloud and the observer. 
This writer mentions as the most remarkable feature 
he ever witnessed the peculiar movement of the 
clouds overhead, which was by hitches, passing with 
the wind slowly and then stopping for a few seconds, 
It seemed as if the clouds were battling with an un- 
seen enemy, but that the former had the greater 


power and forced their way by steps along the Vault 


above. The observer felt sure the aurora had some- 
thing to do with it. Dr. Walker, naturalist to 
McClintock’s expedition, also expresses his convic- 


tion that on several occasions the aurora was only a 
few fect above the vapour rising from the sea. 


McClintock, Simpson, and Kane, all refer to the 


connection between the aurora and clouds, and 
think the former is never seen 
atmosphere. Most observers have negatived the idea 
of the accompaniment of sound, but Mr. Simpson 
was convinced of the 
good evidence. 


in a perfectly clear 


fact upon what he considered 


The discovery of the position of the maguetio pole 
Sir James Clark Ross claims some notice. Pre- 
vious calculation had nearly determined its place. 
to find as the actual 


to move and the dipping needle became more and 
more nearly perpendicular until it showed a dip of 
89 59’, only one minute from the vertical. This 
was in latitude 70° 5’ 17” N. and longitude 96° 46° 
45” W. Fifteen years later the same discoverer 
made the nearest approach ever effected to the place 
of the south magnetic pole, determining it to be in 
about 155° E. long. and 75° 8. lat. 

The phenomena of cold and darkness during the 
Arctic winter claim attention. The effect of a fall 
in temperature to — 50° or — 60° Fahrenheit is shown 
by the tendency to sleep, and in its worst form ex- 
hibits itself in loss of reasoning power, memory and 
every montal faculty. Dr. Kane narrates several 
instances of this species of insanity among his men, 
and was himself to some extent the subject of it. 
The influence of the long intense darkness is de- 
scribed by the same writer as most depressing. 


— . —— — d — 
Abstract ot a paper read by Mr. C. F. Ru vis, before 
the Bristol Naturalists’ Society. 
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McClintock says no instance is known to the 
contrary. 

The Glutton or Wolverine (Gulo luscus) is allied 
to the bears, badgers, otters, and mustelide. Old 
anthors bave told wonderful tales of its climbing 
trees and pouncing upon the hacks of reindeer and 
elks aa they passed beneath. It is no doubt ex- 
tremely voracions, but modern travellers assert that 
its attacks upon the larger animalsare chiefly made 
upon them during their sleep. or upon weak and 
dying deer or young fawns. It is extremely mis- 
chievons, and a great pest to the hunters and 
trappers of the fur countries by destroying tbeir 
traps for the sake of the bait. Its strength is pro- 
digious. It bas been known to disarrange piles of 
wood among which were trees that had required two 
men to lift them. 

The Esquimaux Dog (Canis fainiliaris, var. borealis) 
is well known. His sagacity in the chase, his pa- 
tience and perseverance in the sledge-team, and his 
great speed, render him an invaluable possession to 
the native inbabitant or the more civilised explorer 
of tho northern regions. Though generally treated 
with harshness by their masters, and often half- 
starved, they seldom rebel against human authority. 
They will attack the bear and every other anima! 
except the wolf, to which they have a great 
antipathy. 

The Wolf is one of the tyrants of the northern 
parts of the world, and is found in both hemispheres. 
Its great strength, rapidity of movement and savage 
disposition, render it the terror of all animals in- 
ferior to itself in these qualities. Its strength and 
courage even after being wounded are the subject of 
many interesting anecdotes by writers on northern 
research and adventure. 

The resemblance between the wolf and the dog 
has been noticed by meny writers. Cases aro on 
record in which dogs have themselves mistaken 
wolves for animals of their own species, and have 
fallen victims to the delusion. Dr. Kane says :— 
“There is so much of identical character between 
our Arctic dogs and wolves, that I am inclined to 
agree with Mr. Broderip, who, in the ‘ Zoological 
Recreations,’ assigns to them a family origin. Both 
animals bowl in unison alike. Their footprint is the 
same, at least in Smith's Sound. Dr. Richardson's 
remark to the contrary made me observe the fact 
that our nerthern dogs lenve the same ‘ spread track’ 
of the toes when running, though not perhaps as 
well-marked as the wolf's." 

The Arctic Fox (Vulpes lagopus) is found in both 
hemispheres. It has a fine far. bluisb gray in 
summer, and pure white in winter. Its habits 
are gregarious, twenty or thirty burrowing to- 
gether. It is easily taken in traps and tamed 
witbont difficultv. It is said that this little 
animal bunts with the bear, and “It is cer- 
tain,” says Dr. Kane, "that they are often found 
together, the bear striding on ahead with his prey, 
the fox behind gathering in the crnmbs as they fali.” 


Of the few strictly herbivorous animals that in- 
habit or frequent the Polar regions, the Reindeer 
(Cervus tarandus) takes the foremost place, 
from its size, ita numbers, and its atility to man. 
The animal itself as well as its habits are too well 
known to need description. In their migrations they 
go in large herds. Franklin states that in a short 
morning walk near Fort Enterprise in the month of 
October, he saw upwards of two thousand. 


The Moose Deer or American Eik (Alces Ameri. 
canus) is the largest animal of the genus. It is 
higher in the shoulders than the horse, the neck is 
short and strong, adapted to benr the large horns, 
which weigh sometimes nearly fifty pounds. 


The gait of the animal is a kind of shuffle, and 
the joints crack at each step with a loud noise. It 
is said to trip occasionally and throw itself down, by 
treading with its hind feet upon its fore hoofs. 


The Musk Ox (Bos moschatus) which ranges over 
the barren lands of America north of the parallel of 
60° is about the sizo of ove of our Highland cattle. 
Its horns are of a peculiar form, and cover the brow 
and the whole crown of the head. These animals 
live on grass and lichens, the country bring destitute | 


Even the dogs were strangely affected by it, and 
many died, as he thinks, from the absence of light 
as much as from the extreme cold. 


The effects of refraction are particularly noticed 
by Arctic voyagers. The immense amount of eva- 
poration constantly going on during the summer 
from the melting of the ice, produces an anusually 
humid condition of the atmosphere on and near the 
surfece,a state of things eminently favourable to 
the phenomenon of mirage, of which many very 
interesting instances are on record. Akin to this 
poenomencn are those of mock suns and moons, 

th very common in these regions. These, in com- 
bination with halos, are sometimes seen for many 
bours together, and are attributed to the presence 
in the atmosphere of innumerable spienla of ice, 
forming so many minute points of reflection and re- 
fraction. They are most common in the winter 
months, alternating with dense fogs, which for 
days together conceal every distant object npon the 
surface of the earth and sea, and quite shut out the 
glories of the heavens. 


The question of an open polar sea has been much 
discussed during the last few years, and many cir- 
cumstances have contributed to foster the opinion 
that such an open hasin exists in the vicinity of the 
north pole. Drs. Kane and Hayes succeeded, the 
former by one of his sledge parties and the 
latter in his own person, in reaching an open sea 
perfectly free from ice in latitude 80° and 823 re. 
spectively, whilst their ships were frozen up 300 
miles to the south. Subsequent exploration by a 
German expedition fally confirms this discovery. 


Avimal life in the Arctic regions is by no means 
so scarce as might be expected, except during the 
depth of winter. In the summer the seas and Jakes, 
the rivers and plains, teem with life. The birds are 
innummerable. swarming on the sea-cliffs and on 
the borders of the streams where they arrive in 
the early summerto hatch and bring up their young, 
and whenco they migrate on the approach of winter 
to more congenial climes. The marine Mammalia 
crowd the baya and inlets of the Arctic coasts, and 
the land qnadrupeds wander in immense numbers 
over tbe plains, now covered with verunre and 
bright with summer flowers. The most important 
members of this order were noticed and their habits 
briefly described. Of the Whale kind the Balaena 
mysticetus of the Greenland seas, the Physer mi- 
crops or Sperm Whale of the Southern Ocean. the 
White Whale (Delphinapterus Beluga) and the Razor- 
back (Balena physalis) were particularly mentioned. 


Of all the Cetacem, none is more curious than the 
Narwhal (Afonodon monoceros), with its enormons 
tusk or horn projecting from the snont in a straight 
line with the body, which has given to the animal 
its common name of Sea Unicorn. There are, in 
fact, two tusks, but that on the right side is usually 
radimentary. This appendage belongs to the male 
animal only. It is from 5ft. to 10ft. long, tapering 
5 a Point, and with a spiral twist through its whole 
ength. 


The Seal is the most valnable of all Arctic ani- 
mals to the natives, as it supplies them thronghont 
the winter with food. clothing, licht. and fuel. The 
sagacity of the seal-hnnter is taxed to the ntmost 
in its capture, as its renses of hesring and smell are 
remarkably acnte. The animal is caught either by 
watching a seal-hole at which it comes up through 
the ice to breathe, and by striking it throngb the 
head with a spear, or by following the chase npon 
the open water in the native “kayak” or ekin- 
canoe. The former process entails great privations 
upon the hunter, who is frequently out for several 
days and nights at a time in a temperature of — 50° 
Fahr. The principal species of seal inhabitiug the 
Arctic regions are the Common Seal ( Phoca vitulina). 
the Rough Seal (P. fetida) and the Great or Bearded 
Seil (P. barbata.) The seal is carnivorous, feeding 
on fish, crustacem, and water-fowl. 


The Walras or Morse far exceeds in size the 
largest seal, being sometimes 20ft. in length. It ia 
gregarious in its habits. large numbers being fre- 
quently seen lying in heaps upon floating ice. It 
uses its tusks to aid its movements in climbing or 
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dragging its unwieldy body from crag to crag. It. of wood, except some spruce trees on the banks of 
lives on fish and marine vegetation. The hide of. the larger rivers. They are not found in the eastern 


the walrus supplies the Esquimaux with the best) hemisphere, nor in Greenland, Spitzbergen, or Lap- 
material for their sledge-liues, the flesh forms à land. They assemble in herds of twenty cr thirty, 
large portion of their winter and spring food, and | and will sometimes attack a man and endanger 
the blubber is used for their lamps. Both the seal | his life. 
and walrus are known to swallow large quantities Notwithstanding what has been stated as to the 
of gravel and stones, for what purpose is unknown. | annual migration of the deer and other Arctic 
Of quadrupeds the Polar Bear (Ursus maritimus); animals, it is nevertheless doubted by many Arctic 
for his great strength, activity, ennning, and ferocity. | explorers whether they do migrate at all. Itis cer- 
is pre-eminent. This animal is the terror of all tnin that several expeditions found even in tho depth 
smaller and leas powerfn! tribes, whether terrestrini! of winter large numbers of deer in varions parts of 
or aquatic, as ho is equally at home on the land. in | the frigid zone. and it was tho opinion of Parry that 
the water, and on the ice. Exploring parties suffer ouly the darkness prevents their being seen all, 
much from his attacks npon their caches of provi- through the winter. What they live on is a mystery, 
sions, which, though constructed with great enre!| and indeed the animals found at that seasou are 
and labour, generally fall an easy prey to these very lean. It seems probable that where migration 
tigers of the ice. Captain Hall states. on the au- is easy, as on the Continent of North America, it 
thoritv of the natives, that the beer in his eonflicts may be the habit of these animals to seek a more 
with the walrus ascends the cliffs and hurls enor- genial climate, from the rigours of an Arctio winter, 
mous stones npon the head of his prey, fracturing! whilst in more isolated sitnations they may from the 
the skull. Most writers agree that be does not at- | force of circumstances remain permanently on the 
tack man except when provoked or wounded, and spot. 


FLUORESCENCE. 


OME curious and interesting experiments in 
this branch of the science of light were re- 
cently exhibited at the American Institute by the 
President, Henry Morton. The subject of the paper 
was—‘ Fluorescence,” or that action by which rays 
of the higher purple, or even invisible light, such as 
produce most strongly photographic action, excite 
in certain bodies Jower rates of vibration, resulting 
in the emission of light, generally of a red, green, or 
clear blue colour. The paper was illustrated by a 
number of striking experiments. Thus, a flash of 
solution. of chlorophyl (a green colouring matter 
obtained from leaves), which is of an olive green 
colour, being held in a beam of blue light. appeared 
to be full of a blood-red liquid. Various solutions 
colourless in ordinary light were then shown to 
exhibit the brightest hues when illuminated by the 
violet rays of the lantern, or those obtained from 
the electrical discharge of a large coil in rarefied 
gases. Professor Morton then announced that, in 
the course of the examination which he had been 
making of such substances, he had encountered one 
which he believed to be as yet unknown, and which 
possessed the property of developing light by 
fluorescence in a pre-eminent degree. This body 
was obtained from petroleam, and he proposed to 
take for it the name Viridine.“ The word viridin 
had been already applied us a synonym for chlorophyl, 
but was now practically obsolete, and too appro- 
riate to the present substance to be thrown away. 
he material from which this new body was ex- 
tracted was given to him by Professor Hors ford. of 
Cambridge, Mass. A large drawi of a flower, 
with leaves painted seemingly in light umber tints, 
was then shown and illuminated by electric dis- 
charges, when it appeared of the most vivid yreen. 
The peculiar fluorescent spectrum of this body, and 
its relations to the spectra of other substances, was 
explained, and many other illustratious were 
exhibited. 
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THE NERVE OF A TOOTH. 


N OST of our rea:lers are no doubt familiar with 
4 the pbrase, the “nerve” of a tooth, but we 
imagine that very many of them have only a vague 
idea as to what is meant by the expression, or 
rather what is understood by it amongst those 
versed in Odontology. There is, we think, no more 
interesting field for the inquiring microscopist— 
certainly none more replete with entertaining 
objects—than the animal frame. Whether his at- 
tention is confined to the construetion of the tissues 
of what are commonly termed domestic animals, or 
is devoted to acquiring a thorough knowledge of 
the masterpiece of Creation, the ardent pursuer of 
this fascinating branch of science is unfailingly re- 
warded for all bis trouble. Take, for instance, the 
subject of this article and cunsider how necessary 
a portion of the human ecouomy are those little 
instruments by which our food is masticated and 
prepared for digestion and assimilation by those 
organs whose especial business it is. And yet how 
few there are who, if they think about it all, ima- 
gine their teeth aro worth more than the usual 
daily brush; how many there are who forget that 
they have teeth, until, frenzied by a severe attack 
of toothache, they rush to the dentist’s to have the 
neglected servant discharged or its “nerve” de- 
stroyed. 

A paper by Mr. T. Charters White, the hon. sec. 
of the Quckett Microscopical Club, affords an oppor- 
tunity, and points out the way, of becoming better 
acquainted with our teeth, and we therefore repro- 
duce a portion of it :— 

If a tuoth be divided longitudinally the main body 
of such a section would reveal three different sub- 
stances surrounding a cavity, which, to a certain 
extent, partakes of the external shape of the tooth ; 
immediately surrounding the cavity, and constitut- 
ing the principal bulk of the tooth, we notice a 
fibrous silky substance, called the dentine ; capping 
that part of the dentine which appears above the 
gum, we see tho crystalline, almost insensible 
enamel, designed to protect the highly orgauised 
and exceedingly sensitive dentine beneath it; we 
shall also observe that the dentine inserted in the 
jaw, and forming the root of the tooth, is clothed 
with a material of a different appearance to the 
other two substances— that is called the cementum. 
Of the enamel and cementum, it is not necessary 
on this occasion to speak, but the important rela- 
tion existing between tlie nerve aud the dentine 
demands that J should enter more into detail in 
explaining its microscopical appearance. In looking 
at u section of dentine under the microscope in a 
well-developed human tooth, one is reminded of 
those views of the comparative sizes of the rivers 
of the world given in some atlases, only here our 
rivers are all the same diameter and about the 
same length, aud run together in parallel waves. 
If, for the sake of illustration, we speak of them 
as rivers, we should say that they arise benentit 
the enamel by exceedingly fine tributaries, by t. 
confluence of which the maiu stream is gradnni. 
enlarged till, flowing on towards the centfe of t 
tooth, its debonchnre helps to make nn ' 
walls of the central cavity, which is occupied 1. 
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living state by the so-called “nerve.” A icine stale by Wa ed Wane Acelmes | 
examination of our metaphorical rivers with higher 
magnifying powers will show us that they aro taper- 
ing and undulating tubes, and existing so abun- 
dantly in the dentine as to impart to it that brons 
silky aspect which cannot all to strike the most 
casual observer. These tubes, which, on the walls of 
the cavity, measure about tbe ten-thonsandth of an 
ineh in diameter, are occupied in a recent tooth by 
transparent strnctnreless fibros known as the den- 
tinal fibrillee, the exact office of which is hut ob- 
ecurely defined, but they may minister to the nu- 
trition and vitality of the tooth, since, when from 

e or disense these tubes become consolidated, the 
fibrous structure is replaced by one resembling 
horn, and, as a consequence, the tooth dics, becomes 
loose and a source of painfal irritation. Ifa section 
of the dontine be made in a direction that shall cut 
across the course of. these tubes, each tube will 
present an irregalar aperture, and will be seen 
separated from its fellows by an almost equal p'c- 
portion of intertubalar tissue. We need not now 
consider any further the character of the dentine, 
as I shall have to recur to it when spenkipg of its 
relation to the nerve; but what I have laid hefore 
you will enable you to understand the meaning of 
much of the structure it is our especial object to 
examine in the central or prlp cartty of a tooth. 

If we take a recently extracted healthy tooth 
and lit it we shall notice that the pulp cavity is 

oeoupied by a pinkish fleshy mass about fin. long 
and one-tenth of an inch wide at its upper and 
thickest part; it partakes somewhat of the external 
ape of the tooth, being wide in the upper part. 
and ‘tapering towards the tooth: this, then, is what 
is palacly called the “nerve.” In physiological 
‘parlance it is termed the pulp. The basis of this 
pulp is composed of areolar tissne, whose interstices 
are filled with a homogeneous plasma. 

A mieroscopical examination of its exterior will 
reveal an infinite number of small points, giving to 
‘it an appearance not much un'ike the cross section 
of the tubes of the dentine, both as regards size and 
distribution. Having noticed this much, reconrse 
‘must be had to compression before we can readily 
make out the arrangements of its internal structure. 
‘Before proceeding to flatten it by pressure it may 
bo withdrawn from its cevity, and allowed to sonk 
iu the ammoniacal solution of carmince; let it remain 
in it twenty-four bours, wash away the carmine 
fluid, and transfer it to glyccrine for a few hours; 
chen put it auder gentle, gradnal pressure for some 
few hours more, when it will be rendered snfii- 
diently thin to be easily examined by a lin. objec- 
tive or higher powers. 

Commencing our examination at that part of the 
pulp nearest the apex of the root, we shall notize it 
entering the foramen of the fang as a fine thread, 
which though so fine nevertheless conveys the nerve 
and the artery into the pulp, and gives exit to the 
returning vein; tracing this thread into the pnlp 
we shall readily distinguish the nervo aa a banile 
of parallel fibres which. running in together a short 
-distance, divide into two, three. or four fasciculi, 
and dividing again still give off fibres to every part 
of the pulp; ; it is highly probable that these fibres 
end in loopg. but the pressure necessary to reduce 
the pulp sufficiently thin for observation ruptures 
the loops, and consequently they very frequently 
appear to terminate iu free extremities ; but one fact 
may be easily demonstrated, namely, their course 
is always at right angles with the dentinal tubuli. 
Besides the ramifications of the dental nerve the 
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The odontoblastic laver of the pulp is so CCC 
tant on elementin the life and histology of a tout! 
that its history deserves a closer examination that 
the limita of a paper like this can afford; but it 
may be interesting to show the part it plays i in the 
formation of the dentine. 

About the sixth or seventh weck of embryonic 
life a groove is formed in either jaw, at the bottom 
of which, after the lapse of a few weeks, papille 
begin to rise, and shortly after transverse partitions 
in this groove shut off and separate each papilla. 
which then becomes the representative of the future 
temporary tooth. About the seventh month of 
footal life the ossification of the tooth. commences, 
and the dentine is represented by a cup-sbaped 
scale enpping the crown, and ultimately extending 
down the sides and embracing the whole of the upper 
surface of the pulp. It is at this period of their 
growth that the odontoblasts are most active, for 
they have the development of the dentine before 
them, and deriving a plentiful supply of nutrition 
from the plexus of bloodvessels beneath them, den- 
tine is formed through their agency from without 
inwards, till the pulp being reduced to the size at 
which we generally see it by the gradual formation 
of the dentine, the odontoblasts become dormant, 
but capable of awaking to activity under the in- 
flnence of certain circumstances of irritation ; thus 
if caries attacks a tooth at a particular spot the 
tubuli in the dentine, through the fibrille in them, 
hecome consolidated at an equal distance from the 

oint of attack all round it, aud a barrier seems to 
thus thrown up against the inroads of the advano- 
ing enemy; but unless ruch a remedial measure as 
the carefnl excavation of the carions portion of the 
tooth and subsequent plugging of the cavity be 
adopted, barrier after barrier may be thrown up but 
to be overcome. Even then the odontoblasts of the 
pulp resist by forming new dentine in its very sub- 
stance, and it is only when inflammation and sup- 
puration destroy the odontoblasts that this repa- 
rative process is annihilated. In some cases of 
general irritation of the pulp, as where the crown 
of a tooth is worn throngh by the grinding down 
and wear of mastication, the whole of the pulp 
may be converted into an irregular dentine. Some- 
times nodules of ossific matter are found in the 
meshes of the areolar tissue of the pulp, bnt these 
do not partake of the character of the dentina, but 
are semi-transparent and structureless, testifying 
to the aznount of bone-producing matter in the ho- 
Mogeneous plasma eatnrating the body of the pulp, 
but which it is the legitimate office of the odonto- 
blasts to buill up as dentine. 

There are great and, I fear, almost insuperable 
difficultics in the way of clearly eecing the termina- 
tion of the nerve-fibres in the pulp; one can only 
conjectnre at the method in which they end. In 
some sp-eiinens two fibres may he seen running sido 
by side for some distance, and when yon expect to 
see n loop the ends are fonnd separated; this may 
prohably arise by the pressare nsed to render the 
Pulp thin enongh for observation. Some specimens, 
again, show a very apparent looping of the fibres, 
bnt the loops extend ronnd tho circumference to- 
wards tbe end of the pulv, they nre solarze; but in 
no case have I met with fibres that wonld lead us 
to suppose that were they small enongh to enter 
the tubuli that they do so. How, then, are we to 
acconut for the painful sensation experienced in 
entting into live dentine, unless we suppose that a 
connection of some kind exists between the tubuli 
and the fibres of the nerve? Tho only theory that 


ulp also contains the branches of the ar tery and | can be suggested is that the dentinal Bhre contained 


its voin; these are not so easily followed, but in an 
examination of the pulp of a tooth extracted for 
severe inflarimation in it, t! eccugested vessels were 
naturally injec.cd. and could bo seen as a compli- 
cated network without any definite arrangement 
excepting a loop-like distribution towards tho cir- 
cumference ; in some cases the vessels of the pulp, 
‘becoming stainod by the carmine, will be readily 
deen with their peculiar transverse nuclei and dis- 
tinguisuable from the areolar tissne, whose nuclei 
are spindle-shaped. 
microscopical examination of this prepared pulp 
which will not escape obscrvation—it is the curions 
arrangement of its cortical portion. In referring 
to the microscopical appearance of the exterior of 
tho pulp, as it appears on first splitting a tooth, I 


alluded to the comparative likeness presented by it! 


to that of the devtiue cut across the tubes, and if 
that comparison is borne in mind inthe examina- 
tion of this external portion of the pulp, under its 
present circumstances, we mey casily interpret the 
meaning of this arrangement. Tihe cortical sub- 
stance of the pulp in ita healthy condition cousists 
of a number of oval bodies placcd siie by side with 
their long axes perpendicular to the sucface of the 
pop on which they stand; they are deeply stained 

y the carmine, which proves that they are endowed 
with active and growing powers. These oval bo. li“s 
are termed “ Odontoblasts.” An examination of 
an odontoblast, which has been isolated by pressure 
from the others. will show that it has an attach- 


Thero is one feature in the! 


in a tubo of the dentine passes out through its 
odontoblast, aud then, becoming fused with the 
nerve, conveys the sensation to the bruin, and we 
are conscious of the irritation. 

I have not fonnd it possible to see this connection 
between the odontoblast and the nerve fibres, be- 
cause the re-agents nsually employed to render 
nerves visible, dissolve away the orcntoblasts ; 
neither have I. hy means of thin sections, heen 
more fortunate, ns tho proximal candul appendece 
of the odontoblast is too transparent and too mi- 
nnte to admit of demonstration, except, perhaps, 
by the employment of new re-agents; in specimens 
of the pulp. that after etrining with enrmine have 
been trnreed ont with needles, the isolated fibres 
have had, besides their own coloured nuclei, colonred 
odontoblnets, with this internal candal appendage 
fnsed into their outer parts. Such may be the 
general mode of their connection, but I ain aot clear 
on that point. Such. then, are a few of the prin- 
cipal elements met with in a microscopical exami- 
nation of what is popularly termed tue“ nerve of 
a tooth, but in enge any one may feel inclined to 
work out these details for himself. it may be as well 
to append a few remarks relative to the plans of 
investivation attended hy the best results. The 
teeth employed have been temporary teeth. removed 
in a healthy condition, to muke room for the ad- 
vaneing permanent act, any others being nnavitable 
from disease, It ia necessary to exercise great care 
in extracting the pulp from them, as the bone dnet 


meut by a transparent structureless appendnge tol from the tooth and impnrities of varions kinds 
something within the bady of the pulp, while a | cling most tenaciously to the odontoblasts, and not 
similar appendage, proceeding from its distal ox-! only obsenre the view of the delicate details, but 
tremity, penetrates a tubule in the dentine, and be- look unpleasant and slovenly. The plan round to 


tomes the dentinal fibril of Tomes. 


aus wer best is to fde a longitudinal grochW round 
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the tooth; then, having-washed away all tho débris 
very thoroughly, split the tooth with a pair of wire 
nippers, when it will come in two and expose the 
pulp for its- whole length, which may be withdrawn 
by seizing it at its smallest part and tearing it ont 
uf the cavity. This will draw out not only the 
„dontoblasts but some of the dentinal fibres at- 
tached to them. Another very good plan for ob- 
serving the relation of the pulp to the dentine is to 
soak the tooth for a few weeks in the carmine stain- 
ing fluid, which is sacked up through the foramen 
uf the fang, and being absorbed by the pulp, colours 
it completely. The tooth may then be decalcified 
by immersion in ordinary hydrochloric acid, which 
removes the lime but does not hurt the soft tissues. 
At the end of a fortnight the tooth may be cut in 
thin slices, when the pulp will be cut with the de- 
calcified osseous tissue, and the relation will be 
well shown. I have thus, in these few brief re- 
marks, which fail to do justice to my subject, en- 
deavoured to show you that that which is generally 
called the nerve of a tooth is in reality a mass of 
areolar or connective tissue, through which ramify 
the nerve, vein, and artery destined for the life of 
a tooth, that its fanction originally was the forma- 
tion and building up of the dentine, that its powers 
in adult life remain dormant, but capable of being 
aroused under the action of a stimulating influanee 
to develop dentine again, and that it performs an 
important part in ministering to the vitality of a 
tooth, as well as constituting a tooth a very deli- 
cate sensory organ. 


THE STAR DEPTHS. 


ME RICHARD A. PROCTOR, Honor 

tary of the Royal Astronomical 

delivered his third lecture on the “Star Depths, n ef 
three o'clock on Saturday last. This lecture was 
specially devoted to the consideration of the laws 
according to which the stars are distributed. The 
arrangement of the stars visible to the unaided eye 
was first considered. Then the lecturer discassed 
the atar-gauges of the Herschels, in which 610,000 
stars were counted, the researches of Wm. Strave 
relating to 81,000 stars, and the peculiarities of 
stellar distribution exbibited in the lecturer's chart 
of 324,000 stars. Next the motions of the stars 
wero inquired into as bearing on the same question, 
and the evidences of star-drift—thatis, of a motion 
of whole sets of stars in one direction—were con- 
sidered and analysed. Mädler's theory of a central 
sum iu the Pleiades, around which the whole galaxy 
revolves, was shown to be based on insufficient 
evidence, as Sir John Herschel bad alrendy suspected. 
As bearing on the subject of stellar distribution the 
fact was mentioned that in certain regions of tke 
heavens nearly all the stars are of one celour—es 
greenish white in Orion, yellowish in Cetus end 
Eridanus, and so on. The aggregation of variable 
stars in certain regions was also Macnssed, and the 
remarkable fact mentioned that with the single ex- 
ception of the “Blaze Star,” which shone out in 
1886 in the constellation of the Northern Crown, 
all the temporary stars have appeared within the 
Milky Way. The lecturer put forward a theory in 
explanation of this cireumstauce. He remarked, in 
conclusion, on the amazing vitality recoyniaabla 
within the sidereal system. The lectare waa illas- 
trated by nearly 30 photographs illuminated by the 
electric light belonging to the institution. 


DEATH OF AN INVENTOR. 


R. AUGUSTUS SIEBE, Sen., the mechanician 
IVI “and inventor, died at bis residence in South 
London outhe 15th ult., at the age of 84. He was born 
in Saxony, but was taken by his parents at a very 
early age to Berlin, where he was educated. He 
was apprenticed to a fine caster, and early evinced 
great taste both in modelling and obasing. In 1812 
he had to join the army, and fonght as lieutenant 
in the Artillery at the battle of Leipsic, where he 
was wounded. On peace being signed he went to 
Kiel, where he worked at watchmaking. In 1814, be 
came to England, aud obtained employment asa 
watchmaker, afterwards as a chaser, and then as & 
gun-maker. In 1920. having become acquainted with 
Mr. C. A. Deane, who had invented an apparatus 
for entering into fires, he suggested to him the 
practicability of working under water with a similar 
apparatns, and eventually constructed an air-pump 
and diving drese, now known as the open dress. 
Seeing the dangers to which the divers were exposed 
in using the open dress he afterwards invented what 
is now known as the close diving belmet dresa, by 
which all danger was removed, amd to this he coon- 
tinually added immprovements—head piece, the out- 
let valve, the ivlet valve, and the regulating valve. 
In 1818 Sir Charles Pasley, C.B., who was employed 
in removing the wreck of the Royal George, re- 
quested Mr. Si-be to make a trial of his apparetus, 
which was done with the greatest success, and 
eventually it wae-adopted by the Admiralty for the 

ase of the uavy. Im addition to this contrivenes, 
nie Siebe was the inventor of a great number of 
mechanical appliapees which kave found thein way 
into general uss. 
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THE PROGRESS OF GEOLOGY.—COAL- 
MEASURES AND COAL-SUPPLY.* 


(Continued from p. 142.) 


V ETE the presence of water has determined 

the early settlement of population. the exist- 
ence of coal has given rise to exceptional lecal 
growths of that population, quite irrespective of 
the original cause of settlement. The existence of 
coal has created new wanta, developed vast energies, 
enormous resources, and bas established great in. 
dustries dependent upon it for their maintenance 
and prosperity. Natural causes, unceasing and ever 
renewing in their action, maintain our supplies of 
water in a condition of constant and unfailiug ope. 
ration. They are physical and geological agents, 
equally in force in the past as in the future of the 
earth's history. Not so with coal, which is a store of 
the past. and of which we can look for no re- 
newal. Onr coal-measures, great as they are, have 
defined limits, whereas our wants seem to have no 
bounds. With the increasing magnitude of the 
latter our fears of the extent of the former have 
increased, and bave given rise to much speculation 
and much discnssion. At first the estimates of the 
duration of our coal-fields were little more than 
guesscs; but the subject has of lato years been 
treated in a systematic manner, and in all its various 
bearings, in the able works of Hull, Jevons, and 
Warington Smyth. 

The area of the exposed coal-mensures of Eng- 
land may be estimated at about 2.840 square miles. 
To these Mr. Hull had added 932 sqnare miles of 
coal-measures overspread by newer formations ; but 
the investigations of Prof. Ramsay lead him now 
to conclude that this latter total of unproved coal- 
measures may be increased to 2.988, to which may 
be added 153 miles of the Bristol coal field, making 
a total of 3,141 square miles of coal- measures 
under the Permain, New Red, and Triassic strata of 
central and northern England, or of 301 square 
miles more than the area of all our exposed coal- 
fields. This branch of the inquiry embraces cnrious 
questions of variations in the maas of the coal- 
measures, in the thickness of tho strata, and in the 
number and persistence of the coal-seams. The 
extent and magnitude of the faults bounding so 
many of our coa)-fields is also a point of great 
dificnlty, especially when it is complicated by 
denudations of pre-Permian and of pre-Triassic 
age; and in this intricate inquiry it must be 
borne in mind that it is not only a question of 
Superposition and faulting, but one also of removal 
and replacement, involving a number of important 
geological problems. LEspeciaHy is it necessary to 
distinguish steep old-surface and submarine valley 
denudations from faults. 

The other branch of the inquiry relating to the 
possible range of the coal-measures under the Juras- 
sic, Cretaceous, and Tertiary strata of the south-east 
of England, involves questions of a mach more hypo- 
thetical character, and can, in the absence of positive 
information, only be treated on purely abstract geo- 
logical reasoning. Still, it is one essentially within 
the range of inquiry, and the collateral geological 
data we possess are sufficient to guide and direct 
those inquiries. There are two primary points to 
be determined :—First, how much of the area ander 
investigation remnined dry land during the Car- 
boniferous period, and was, therefore, never 
covered by coal-strata. Secondly, supposing the 
coal-strata to have spread over a portion of that 
area, how mnch of them escaped subscqnent denn- 
dation? With regard to the first qnestion it is 
comparatively easy, where the Paleozoic rocks 
now form the snrface, to determine the antiquity of 
that surface, bnt where the old rocks are covered by 
great mneses af other strata it becomes very difficult 
to determine the original conditions. 

The great lines of disturbance traversing Central 
and sorth-eastern England are sabseqnent to the 
Carboniferons period, and the many detached coal- 
basins eeparated hy the Penine chain and the 
Derbyshire Hills, together with the Mountain Tima- 
stove forming those ranges, are held to he portions 
of one great Carhoniferons formation, which, in its 
entirety, spread from the south of Scotland to 
central England, and, probably still farther south. 
This great Carboniferous deposit was originally 
bounded on the north either by the uplands of the 
Scottish-border counties, or, 5 by the 
Grampians; on the west by the bigh lands of 
Cumberland and Wales; while on the aoath we 
find no old exposed land- surfaces of older Paleozoic 
age until we reach Brittany and Central France. 

With raapect to the deposits going on during the 
Carboniferons period in this wrea, Professor Phillips 
was the first to sbow that the lower Carhonifereus 
series puts on, as it trends north from Derbyshire, 
more sedimentary conditions—that the Mountain 
Limestone there hegins to show traces ef the prox- 
imity to land, which increase rapidly in proceeding 
northwartis—beds of shale and sandstone and sub- 
ordinate beds of coal gradually setting in in the 
limestone series, and increasing in importance as 
they approach the older border land. Inthe same 
way the approach to an old barrier-land on the 
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south and west is supposed by Professor Ramsay to 
be indicated in the overlying coal- measures by the 
increase in number and thickness of the beds of 
sandstone in the south of the Staffordshire and 
Shropsbire coal- field, and Mr. Hull connects that 
old land with the Cambrian and Silurian rocks of 
Leicestershire. 

Tf such were the case, the question arises, did 
this form a barrier which cut off the Carhoniferous 
deposits from extending over the South of England, 
or was it only a partial barrier which in no way pre- 
vented the extension southward of the Carboni- 
ferons rocks? It hasbeen supposed that during the 
Carboniferous period a spur from the Silurian dis- 
trict of Wales extended eastward from Hereford- 
shire into central England, dividing the coal-fields 
of Shropshire and Staffordshire from those of 
Gloucestershire ; and that against this old Silurian 
tract the conl-measures of South Staffordshire die 
out. If carried farther eastward it would limit the 
southern prolongation of the coal-measnres of 
Leicestershire, and then pass undér the Oolites of 
Northamptonshire and the Cretaceous series of 
Norfolk ; and so great an expansion hasbeen given 
it southward, that it would equally exclude the coal- 
measures from the area of the south-east of 
England. We have, however, no sufficient evidence 
of the continuous extension of these old rocks east- 
ward of Staffordshire. Palæozoic rocks show, it is 
true, in Leicestershire ; but there the coal-measures 
wrap round them, and the older rocks seem merely 
to be an island in their midst. At those spots in 
the southern connties where they have been proved 
underground, I imagine they were raised by 
disturbances of a later date than the coal-measures, 
and did not form part of the land surface of the 
Carboniferous period. As just mentioned. the older 
Carboniferous rocks show deeper sea conditions as 
they trend from north tosouth, and the snme deep sea 
conditions existing in Derbyshire are found to prevail 
in the Mountain Limestone of Belgium, while, nt the 
same time, similar slight indications of distant 
land, in the presence of intercalated shales and 
imperfect coal, reappear and increase westward in 
their range into the district of the Bonlonnais, in 
France. There is nothing to show but that the 
spur of old land stretching eastward from Here- 
fordshire was merely a promontory ending in War- 
wickshire, round which the Carboniferons sea 
parsed and extended southward uninterruptedly to 
Belgium and the north of France, and westward 
to Somersetshire and Sonth of Wales, spreading 
over all this wide area first the Mountain Lime- 
stone and then, in due order, the coal-measures. 
Of the existence of these formations over the south- 
western and south-eastern portions of this aren we 
have proof in Wales, Somersetshire, and Belgium. 
The intermediate area is covered by Jurassic, Cre- 
taceous, and Tertiary formations, which hide from 
us the older rocks whose position it is our object 
to determine. 

Just as with the disturbance which at a later 
period caused the Mountain Limestone of the 
Penine chain to break through the great expanse 
of coal-mensnres originally spread over the cen- 
tral and northern counties of England, and hronght 
up to the surface the disturbed and disjointed coal- 
strata, of which, after subsequent denudation we 
have the isolated portions remaining in the existing 
coal-flelds, so was the area of Southern England 
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been followed from near Charleroi, where it passes 
under the Cretaceous and Tertiary strata, to Mons, 
Valenciennes, and Bethune, a dirtance of eighty- 
six miles. Along the whole of tbis line, the Chalk 
and overlying beds extend, with a thickness varying 
from 600ft. to 900ft. around Mons, decreasing to 
from 250ft. to 300ft. near Valenciennes, and 
increasing again towards Bethune. At Guines the 
Chalk was found to be 670ft. thick, and at Calais 
762ft. On the other side, the coal-trough of 
Somerset passes eastward under the older Secondary 
rocks, which in their turn pass under the Cretaceous 
and Tertiary strata of Wiltshire; bat no attempt 
has been made to follow coal-measures beyond a 
distance of six miles from their outcrop, where the 
overlying strata have been found to attain a thick- 
ness of abont 450 feet. | 

The original supposition that the Secondary 
strata maintained, in the main, tbeir regular 
sequence, and, to a certaut extent, their thickness 
over larger areas, has long been proved to be 
erroneous; but we were hardly prepared until 
lately to learn bow rapid the variation in their 
thickness is. Mr. Hull has now shown that the 
Great and Inferior Oolites thin out from a thick- 
ness of 792ft. in Gloucestershire to 205ft. in Oxford- 
shire, and the Lias and Trias from 1,090ft. to 
400ft. (); while in like manner the Trias decreases 
from 5,600ft. in Lancashire and Cheshire, to 2,000ft.. 
in Staffordshire, and 600ft. in Warwickshire. We 
also know that on the northern flank of the Men- 
dips, the Trias, Lias, and Oolites tail off, although 
their dimensions in Gloucestershire are so con- 
siderable. It would appear that all the Secondary 
rocks, except those of the Cretaceous series, show 
a distinct thinning-ont in their range southward, 
which is doubtless due to the existence of an old 
pre-Triassic Jand on the south—such as would have 
been formed by the prolongation of the Palwozoic 
rocks of the Ardennes and Mendips through the- 
south of England. It has been urged, on the other 
hand, that this thinning-out is a proof of the exist- 
ence of a still older land in that area; but as the 
argument is based on the evidence of roeks of 
post-Carboniferous age, it is clear that, whether 
the land were of Cambrian and Silurian, or of 
Devonian and Carboniferous age, the result, as 
affecting the Secondary rocks, would be the same. 

This thinning out of the Secondary strata has now 
been proved not to be merely hypotbetical. At 
three points, on or near the presumed line of the 
old underground range, the Tertiary aud Creta- 
ceous strata have been traversed in well-sections, 
and Paleozoic rocks found to underlie them. 
at once, witbont the intervention of any Triassic, 
Liassic, or Oolitic strata. Thus at London the 
presence of red and gray Sandstones, apparent! 
of Paleozoic age, bas been proved under the C 
at a depth of 1. 114ft. Again, at Harwich, and at 
Calais, strata of early carboniferous age have been 
found also immediately under the Chalk, at depths 
respectively of 1,026ft. and 1,033{t. There is there- 


| fore reason to believe that the underground ridge 


of the Mendips and the Ardennes passes in a line 
from Frome through North Wiltshire, Berkshire, 
Middlesex, North-east Kent, and between Calais 
and Boulogne, at a depth beneath the Secondary 
strata of not more than from 1,000ft. to 1.500ft., 
while the coal-trouchs, which ma flank this range 
on the north would, judging from the analogy of 


traversed by the earlier axis of Palirozoic rocks of the structure and relations of the same rocks at 


the Ardennes and Mendips, bringing up the coal- 
measures in like manner along their northern 
fianks in separate basins and troughs, some of 
which are uncovered by mewer strata, while other 
basins not exposed on the surface may siill pos- 
sibly exist beneath the nower strata of the south. 


Mons and Valenciennes, be met with at depths 
very little, if at all, greater. 

Jo the north of this area it is probable that the 
thickness of the overlyiug rocks is greater; but we 
| Aave no means of knowing exactly. In North- 
| 


amptonshire the Great aud Inferior Oolites and the 


east of England. They have, in fact, been proved | Lias have been found not to exceed together 880 


to exist under considerable portions of these newer 


strata of north-western France and of Belgium, 
and under some of the older Secondary strata in the 
south west of Eugland. 

All geologists are agreed upon the age of tbis 
great enst-and-west axis of disturbunce. It took 
place after the deposition of the coal-measnres, and 
before the deposition of the Permian strata. Its 
effects, all through its range, are singularly alike. 
It was not so much a great mountain-elevation, as 
a crumbling up and contortion of the strata for a 
breadth of many miles, and along a length of above 
eight hundred miles. The Silurian and Devonian 
rocks are thrown up by it into a number of narrow 
anticlinals, and the flanking coal-strata are tilted, 
turned back on themselves, squeezed and con- 
torted in the most remarkable manner—tbe same 
type of disturbance being apparent whether in 
Westphalia, Belgium, France, Somerset, or Pem- 
broke. These great flexures have also resulted in 
throwing the coal-measnres into deep narrow 
troughs, having length of many miles and a width 
of but very few. 

In France, these disturbed old strata are covered 
by Jurassic, Cretaceous, and Tertiary strata, 
and in Somerset by Permian, Liassic, aud Jnrassic 
strata; they sink beneath the Oolites at Frome, 
and reappear in Belgium from beneath the Creta- 
ceous strata. What becomes of them in tbe inter. 
mediate area? It is not to be supposed that a line 
of disturbance of such great magnitudo could have 

intermittent. The coal-trough has, in fact, 


feet, at which depth the New Red Sandstone was 

| reached; but its thickness was not proved beyond 
87 feet; while at Rugby the Lias was found to be 
about 905 feet thick, below which 136 feet of beds of 
New Red Sandstoue were passed through. Looking 
at the proved thinning out from north to south of 
the New Red and Permian strata, there is no 
reason to suppose that they would be found of any 
very great thickness in the sonthern counties. 
Even immediately to the south of the known coal- 
fields of the midland counties, the trials for coal 
have not yet proved any very great thickness of 
these rocks. It would seem, in fact, that the exten- 
sive tracts of Chalk, Oolites, and Trias, forming the 
substrata of our midland and sonthern counties, 
constitute but a comparatively shallow crust filling 
up the plains and valleys of Palæozoic rocks, the 
great framework of which stretches pepe fe 
but a moderate depth ander our feet, and of ch 
the higbest ridges only, such as those of the 
Ardennes and Mendips, now rise above gronnd. 

It is clear, therefore, that in any search for coal, 
the relation of the Secondary and the Paleozoic 
vroups of rock to one another being perfectly inde- 
pendent, the latter must be considered entirely on. 
their own internal evidence, and apart from the 
hearing of the newer rocks covering them and 
forming the present surface, except pessibly ima 
few cases where old lines of disturbance have proved 
pointa of lenst resistauce, and yielded again, as sug- 
gested by Mr. Godwin-Austen, to later movements, 


whieh have eqpally affected the overlying formation, 
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t! was in the north that the conditions fitted for 


the formation of coal first set The common 
Stiqmaria fienides and various coal-measure plants 
appear at the base of the Carboniferous series of 
Northumberland, which there overlies conformably 
the Upper Old Red Sandstone ; and productive beds 
of coal exist low down in the Mountain Limestone 
series. These disappear in proceeding southward, 
and the at productive coal-series becomes 
confined to Lede overlying the Millstone Grit. 

Of the prolongation of the axis of the Ardennes 
under the south of England there can be little 
doubt; nor can there be much doubt that the same 
great contortions of the strata (which in Belgium 
placed the crown of the anticlinal arch at a height 
of four or five miles above the level of the base of 
the accompanying synclinal trough, to the bottom of 
which the coal-measures descend, and was the cause 
of similar folds in the coal - measures of Somerset 
and Wales) were contin along the whole line of 
disturbance, and tbat the preservation of detached 

ions of the same great supplementary trough is 

o be looked for underground in the immediate 
aren, just as it exists above ground in the proved 
area; for the minor subordinate barriera dividing 
the coal-basins can, I conceive, in no way perma- 


nently affect the great master disturbance, by which 
the presence of the coal-measures is ruled. 
Whether, however, admitting that the coal- 


measures were originally present, they have been 
removed by subsequent denudation, is another 


question. 
(To be concluded next week.) 


— 


HINTS ON PAINTING.*—V. 
(Continued from p. 88.) 
Gilding. 

HIS beautiful art requires our special attention, 
for it appears to mauy to be a very trouble- 
some operation to execute well. But it is easily 
done, as my remarks will show, and a little ex- 
perience prove. It is best when gilding on carriage 
or waggon worg, where tbe gold will be protected 
with varnish, to procure "' gold size ready prepared 
—English gold size being the best. If not to be had, 
you can make a substitute by using English varnish 
and Japan in equal parts. If the gilding is for 
striping, you should mix a little chrome yellow with 
it, to be able to see the lines better; but in lettering 
no colouring is required. Having your job rubbed 
down smoothly, take a piece of muslin and tie up 
in it a little whiting to form a “ pounce bag; with 
this you pounce or dust over every part of the work 
where the gold leaf is to be put, to prevent the leaf 
from sticking to the surface not covered by the size. 
Another method is to wash the job over with starch 
water: while still another plan is—where dust or 
starch is not applicable on account of newly varnished 
werk near by—to cat a potato in half, and with 
the raw surface rnb the place desired, leaving the 
juice of the potato on; this soon dries and forms a 
thin film, to which the gold will not adhere. Any 
one ef the above methods will be found to answer 
the purpose, and the coating will wash off clean 
when the gilding is dry. The surface prepared, 
take the size and put on the stripes, ornaments, or 
what not, and allow it to dry jast enough to enable 
ou to pass your finger over it without sticking ; 
ut if when the finger is placed directly upon it, it 

is “ tacky,” it is ready to receive the gold. 

For signs, or work which is not to be covered with 
varnish, we should use oil size, which is made with 
old boiled oil. The best is that taken from a paint 
cup in which the paiat has settled and left the oil 
on top. Pour this off carefully and grind into it a 
little chrome yellow. 


To Lay Gold Leaf. 

Tf for scrolls, letters, or large work, take the book 
of gold leaf in the left band, and with the forefinger 
of the right hand lift the first paper leaf, leaving the 
gold on the opposite leaf smooth; then holding the 
book close to the work, with the front pointed down. 
wards towarda the bottom of the letters or scroll and 
lightly touch it, rolling the book up and leaving the 
gold on the letters. Repeat this operation until all 
the size is covered. Tonchany missed spot with 
the finger tipped with the superfluous gold, and 
wipe all off nicely with a bunch of cotton. For 
striping it is better to use a “tip.” Place the book 
on a piece of board covered with cloth, and raising 
the paper, cut the leaf the desired size with a table 
knife, the edge of which is perfectly straight and 
smooth. Then draw the tip across your face or 
head, to slightly grease it, and lay it on the cut 
gold; you can then lift and carry it to the size. 
Thus you can proceed until the striping is completed. 
Some painters out the book of gold leaf in strips, 
and lay the leaf directly from the stripes: practice 
with either method, and you will find it easy anough. 
Gold may be shaded with transparent colours, such 
as asphaltum. ultramarine, lake, carmine, verdigris, 
Paris green, &c., to suit the taste of the painter. 


Bronsing. 


Gold 
and many fine fancy jobs can be done with 


From the “ Carriage Painter's Manual.” By F B 
olls. 


GARDNER. New York: 8. R. W 


brogee is used on carriage parts for 17 aie 


powder. The size used for bronze is the same as 
tbat desoribed for gold leaf. To put on the bronze. 
take a piece of plush or velvet, and make a small 
“ ponnce bag, by tying up a ball of cotton. This 
will take up the bronze, which is gently rubbed over 
the size. The best quality of bronze is but little 
inferior to gold leaf, and for striping is better, as it 
does not consume so much time, and at the same 
time it is cheaper than gold leaf. To make fancy 
work with bronze, cut out any desired pattern in 
paper, and laying it over a nearly dry varnished 
surface, rub the bronze on through the holes of the 
pattern. The fronts of the spokes and the ribs of 
express waggons may be nicely ernamented in this 
manner. Copper and silver bronze can also be used 
in this way, and when the three are mixed up in 
ornaments they look well. 


To Remove Old: Paint. 


There are various methods employed for remov- 
ing old paint, and I will endeavour to describe them. 
First there is the hot-iron process. This is done 


by taking a heavy piece of iron and heating it in a 


stove or forge, and then holding it close to the work. 
The paint will blister or soften, and can be scraped 
off with a putty knife or chisel. A better plan is the 
furnace process. The furnace is made of sheet-iron 


and heavy wire; its general form is shown in Fig. 1. 


The triangular shape allows it to be held FERA ; 


to the work on either side. Being filled wit 
ignited charcoal, and a good fire kept up by holding 
it in a draft frequently, one can with this burn off 
a body very quickly and well. 

There is also a patent lamp used for the purpose 

(p. 124). Ihave used it, and foundit an excellent tool. 

t is designed to burn alcohol, and makes at the same 
time alcoholic gas, which is directed upon the flame 
by a pipe, while the flame is blown out in a long 
tongue of fire. This lamp is self-acting, and the 
workman merely holds the lamp in his left hand, 
dirccting the tongue of flame upon the desired spot, 
scraping the paint off as he goes along with the 
right hand. 

Still another process is the potash plan. Dissolve 
one pound of potash in three pints of water over 
the fire, then add yellow ochre or some common dry 
paint until it is as thick as rough stuff. Smear this 
over the panel with an old brush, and in a little 
while you can scrape off the paint like old cheese. 

After the paint is taken off by the potash process, 
wash the wood well with soap and water to remove 
any residual potash, dry off aud sandpaper, and then 
give a coat of clean raw oil. With the furnace or 
hot iron process, sandpaper smoothly and apply a 
5 of the usual priming, and proceed as if on new 
work. 

Carriage parts must be scraped, and for this pur- 

se I use a tool, of the shape shown in Fig. 2. It 
is made of steel (an old file, for instance), the square 
centre part being ground, and the four square edges 
are excellent to acrape the spokes, while the ends 
will be found useful on the carriage part. It is only 
where an extra job is wanted that it will be neces- 
sary to scrape off the carriage part, for we can 
generally fill them up with lead and get a good sub- 
stantial surface. 


Re-Varnishing. 

Old jobs should be rubbed well with pumice-stone 
and water, the bare wood being covered with lead 
colour. All spots not bare can be touched up with 
dead colour; then put on a coat of rubbing varnish. 
It there be spots yet not coloured properly, they can 
be fixed for the next or finishing coat. It is generally 
the cheapest plan to colour the carriage part over 
and stripe anew, as it is a long, tedious job to touch 
it up, and never looks well. 


Fo Bind a Brush. 

Brushes, when new, should be bound at least one- 
third the length of the hair, to preserve them and 
render them better for use. Some painters bind a 
strong cord round and round to the proper distance, 
and secure each end to the handle. 

But a better way is, te take a piece of strong 


then tie a cord firmly around the samo as low as you 
desire the binding to come: then fold the muslin 
back toward the handle, and fasten it by tacking the 
margin around the border of the original binding. 


for varnish brushes. 
Bleaching Oil. 


Pour about as much linseed oil into a shallow 
earthen vessel as will stand one inch in depth; 
then pour in six nches of water, cover with a fine 


muslin and wrap one thickness around the hair, f 


This method makes a very neat binding, especially 


cloth, and Jet the whole stand in the sun fora few 
weeks until the liquid becomes thick, when it should 
be poured in a phial and submitted to a gentle heat, 
after which the clear is to be poured off and strained 
through a flannel cloth. | 

The longer oil is kept, it is always the better both 
in regard to its drying and transparent qualities. 
To make good nut oil, the skins of ripe walnuts 
should be peeled off, as it contains an acid which 
turns it brown. Poppy oil is made from the ripe 
seed of poppies. It is the best drying oil. The oil 
of spike, or lavender, is obtained by distilling spike 
with water; it is very volatile and fine for working 
with the pencil, or for enamelling. To make a fine 
drying oil for extra fine painting, take of poppy oil 
or nut oil one pint, of gum sandarac two ounces, of 
white vitriol] and sugar of lead each one ounce. 
Boil the whole till the solid ingredients are dissolved, 
and the mixture is the colour of linseed oil. This 
oil will dry fast, and a portion of pure turpentine 
added makes a fine oil for use where the purest 
white tint is required. It may be mixed with other 
oils as a dryer, wheré common drying oil would be 
injurious to the colour. 

Raw linseed oil for carriage work is best, as being 
more volatile than boiled oil, it strikes into the 
wood, and forms a hard, resinous filling. 


To Transfer a Picture. 


Pictures are frequently transferred to painted sur- 
faces or wood, and may be seen on stages, fancy 
boxes, xc. To transfer a picture, prepare a white 
ground well rubbed down with pumice-stone and 
water. Then apply a thin coat of very light-coloured 
varnish. (English hard ing is good). When 
this is not quite dry—“ tacky,” like gold size— 
damp the picture on the back with clean water, 
and lay it between some newspapers to remove any 
water that might be on the face of the picture: then. 
lay it carefully on the varnished ace, pressing 
it down witha damp cloth, or the finger, until there 
are no bubbles of airunderneath. If there should be 
bubbles not easily pressed out, prick them with a 
pin to let the air escape. Then stand the work aside 
to dry, and when hard, damp the paper, and it can 
be rolled off by the finger in small rolls, until the 
picture is left quite perfect on the paint. After 
this has dried well, a coat of clear light varnish 
will finish the operation. The same process is 
used to transfer pictures to glass, and when coloured 
on the back they look beautifully. Almost any one 
can do this kind of ornamentation nicely. Try it on 
a small scale. 

Another method is to use Grecian varniah— 
Canada balsam and turpentine,—but Copal varnish 
is better where you desire durability; aud, besides, 
erer carriage painter has the material always at 


SOME RECENT IMPROVEMENTS IN ENGLISH 
AND AMERICAN BOILERS.* 


By W. Fonsrrx Brack. 
(Concluded from page 189.) 


Tas size of ths boiler is regulated within ecer- 
tain limits by the number of units employed in 
its construction. The units are always of one size, 
and more can be added at any time without disturb- 
ing those previously fixed. The usnal, and, indeed 
the most advantageous size of the boiler consists of 
six arched front units and twelve rear units—equal 
to aboat 86 horse-power. The effective heating 
surface of one rear unit, from the top of the base- 
piece to the centre of the upper chamber, is 23 square 
feet, which is considered equivalent to about 2 
horse-power; and the effective surface of each 
arched unit above the firegrate level, taking ouly 
the inner half of the surface, is 7 square feet, which, 
from its position, is also considered equivalent to 2 
horse-power. 

Though larger boilers than this size have been 
made, they have not been found so easily manageable 
on account of the firegrate being rather too deep for 
efficient and ready firing. Consequently, when more 
power is wanted, it has been found better to em- 
ploy two smaller instead of one larger boiler. 

the boilers were practically introduced in this 
country by the Isca Foundry Company, at Newport, 
Monmouthshire, where the first was erected. It 
was employed to drive machinery which had been 

reviously driven by a Lancashire boiler of 26ft. in 
ength and 6ft. in diameter, with two outer flues of 
2ft. diameter, the firegrate being 27 square feet, and 
the total heating surface 390 square feet. The cast- 
iron boiler used in its place has eight arched units 
and fourteen rear units, giving a heating surface of 
378 square feet, and the firegrate area is 17 aquare 


ect. ö 

The result of a careful trial, extending over ten 
days, to test the relative consumption of the two 
boilers, including in each case the fuel requisite to 
get up steam, was, that the average total oonsump- 
tion of fuel per day was 16cwt. with the cast-iron 
boiler, and 27cwt. with the Lancashire boiler, the 
day's work being prictically the same for each 
boiler. The coal used was Monmouthshire small 


Read before the Civil and Mechanical Engineers 
Society. 
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steam coal, eosting 6s. per ton at the boilers, and 
the difference of cost in working was consequently 
very considerable. 

Trials made to ascertain the evaporative power 
and economy of the cast-iron boiler have proved very 
satisfactory; and, in one instance, an evaporative 
duty was obtained of 11}lb.of water per poun:! of eoal. 
In this case 625} gallens of water at 53° Fahr. were 
evaporated in 3 hours 54 minutes by 560lb. of Ebbw 
Vale Elled coal, amounting to 11:17ib. of water 
per Ib. of coal, and equivalent to 11°67lb. of water, 
evaporated from 100° standard temperature of feed ; 
the steam pressure was from 55ʃ1b. to 60lb. per inch. 

I have been able to obtain minute details of this 
triel, also of others. The first table gives the 
particulars of the experiments upon the evapora- 
tive duty of the cast-iron boiler to which I have 
just referred. The general results were that the 
evaporative duty ranged from 10:15lb. to 11°67]b. of 
water per pound of coal, calculated at the standard 
temperature of feed of 100° Fahr., the mean evapo- 
rative duty being 10˙93Ib., and the rate of evapora- 
tion per square foot of grate surface per hour 


temperature in the chimney flue did not exceed 
425’, and the firebars hed jin. spaces between them. 

Iu a subsequent series of experiments made upon 
the same boiler by Mr. Joseph Tomlinson, with 
other kinds of South Wales coals, for the special 
purpose of testing the speed of evaporation and 
the evaporative 8 of the boiler, the evapora. 
tive duty ranged from 9:371b. to 10'151b. of water 
per pound ef coal, the mean being 9'821b.; the maxi- 
mum temperature in the chimney flue was 575° 
Fahr., and the firebars had jin. spaces. The rate of 
evaporation per square foot of grate per hour 
ranged from 136lb. to 1591b. of water. 

One of these boilers has been working at the City 

Saw Mills, Worcester, continuously for abont ten 
months, and about five or six months ago it was 
opened, the interior was carefully examined, 
and the whole deposit raked ont. There was found 
a small quantity of loose scale and mud in the 
bottom horizontal tubes 10lb. in weight, and con- 
sisting of thin scale of less than one-sixteenth of 
an inch in thickness; and the interior surface of the 
cast-iron units was found to be quite clean. Their 
outer surface, where exposed to the fire, was also 
found te be quite sonnd, and the metal uninjured. 
This boiler, which is of the size shown in the 
engraving (p. 138), had been supplied with water from 
the water-works, and had been regularly blown off 
completely under steam pressure every week, and 
refilled again at the main; in addition to being 
partially blown off twice a week to the extent of 2in. 
of water. 

The fracture at the centre of the length of one 
of the vertical tubes of a rear unit, to which I have 
referred, did no damage whatever, and in two 
other cases where fracture took piace it was where 
the last front arched unit is connected with tho 
first rear unit; the result was simply the escape of 
water from the boiler through the fracture, without 
any otherdamage whatever ensuing. This second 
fracture occurred from a method of construction 
which was altered after the early boilers for this 
country had been made. The bottom flanges of the 
last front unit were at firat bolted to the bottom tabe 
of the first rear unit, on each side of the fire, so 
that the legs were prevented expanding freely 
sideways ; consequently, when the arched tubes ex- 
panded under the heat a strain was thrown on the 
two bottom connections, which caused one of them 
to give way. On this account the connection of the 

ed units to the first rear unit is made on one 
side only of the fire, the legs being thus left free at 
the other side to yield laterally to the expansion of 
the arch. Although, therefore, this boiler is not 
exempt from being injured through ignorance or 
carelessness, it has been proved with ordinary care 
in working to be safe,and to be free from any risk of 
a destructive explosion. 

It bas also the advantage of an casy and ready 
replacement of any portion of it being effected 
without disturbing any other portions, by simply 
disconnecting the joints at the bottom, and the 
steam-pipe at the top, of the unit to be removed. 
Access is obtained for this purpose by removing a 
portion of the brickwork at one side, opposite to the 
unit to be taken out, which is then discon- 
nected and drawn out sideways, and the whole pro- 
cess of removal and making good again may be 
completed in 24 hours. The brickwork setting of 
the boiler is of very simple description, consisting 
only of side walls with low cross walls for the aup- 
port of the separate units. 

As the total quantity ef water contained in this 
boiler is small to the extent of heating surface—a 
range of Yin. in the gauge-glass giving only a capa- 
city of 100 gallons, it is requisite in ordinary work- 
ing thet the water-level and the feed should be 
attended to regularly at intervals of not more than 
20 minutes. 

Tho fronts of the boilers are formed of cast iron. 
The lining of the door is perforated for the udmis- 
sion above the fire of air supplied through a register 
in the outer shell of the door. The advantage of 
such an arrangement for securing thorough cem- 
bastion of the gases, and for preventing the escape 
of fuel in the shape of smoke, has long been known. 


ranged from 791b. to 1191b. of water, the maximam 


, AT TUE ISCA FUUNDRY, NEWPORT. 


With Monmuuthshire Steam Coals. 


TABLE L—EXP&ERIMENT UPON EVAPORATIVE Duty OF MILLER'S CAST-IRON BOILER 


TABLE IIL.—EXPERIMNENTS UPON SPEED OF EVAPORATION AND TOTAL EVAPORATIVE Powen OF MILLRR'S CAST-IRON .BUILER, 


AT THE ISCA FOUNDRY, NgWpoRT. With Cardiff Steam Coals. 
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In these experiments tho space between the grate bars was zin.: area of fire-grate, 17 sq. ft. 


Norg.— Tho equivalent evaporation from 100 Fahr. standard te 
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mpora ture of fead is calculated by the Admiralty formula 


which was employed for the purpose in the Wigan coal trials, in 18 
being taken at 988° Fahr. Pounds of water actually evaporated x 


from 100° standard temperature. 


66-67. the latont heat of steam at atmospheric pressure 


core, which breaks after being bent a few times, 
| frequently caused total interraption of tole- 


As, however, such admission of air is oaly requisite 
for a certain time after the application of fresh fuol 
to the dre, a difficulty has been experienced in 
the burning out of the lining of the farnace doors. 
This has been previded for by making the lower 
hinge hollow, and thus establishing through it an 
sir passage between the ash-pit and the iuterior of 
the door. A register or valve is placed in centre of 
door and by opening and closing this air is admitted 
as requisite. These doors have been proved to 
have no tendency to sag, or crack, or warp. B 
use of such an appliance combustion is improve 
the radiation of heat is prevented, and the engine 
room is kept cooler. A door for the ash-pit is also 
provided. 

That there are many advantages consequent on 
using these boilers is, I think undeniable; and 
most important of all of these is the immunity 
from destructive explosions. There follow economy 
of fael and grees aed steam at low cost; 
facility of repair, both as regards the ready obtain- 
ing ef any part, of rapidity of fixing the same; and, 
not least, the special and obvious advantages of a 
number of small and comparatively light parts for 
@asy and cheap transit, by sea or land. 

Such are the leading characteristics and details 
of this novel species of boiler—novel alike from the 
material of which it is composed, and the manner 
in which this material is pted to what at first 
sight would seem an improper object. As the old 
Latin saying holds true in things scientific, that 
“the end is the crown of the work,” and when we 
seo that end to a great extent attained, no precon- 
ceived notions of unfitness as to the means employed 
should deter as from examining it in all its details, 
and determining for ourselves how far success has 
been achieved. 


SUBMARINE TELEGRAPH CABLES. 


HE construction and submersion ef submarine 
telegraph cables formed the subject of a paper 
read before the Edinburgh and Leith Engineers’ 
Society, by Professor Fleeming Jenkin, F.R.S., 
from which we abstract the following information 
in connection with a growing industry and an im- 
portant commercial enterprise: — All submarine 
cables hitherto laid have consisted of three parts :— 
1. The conductiog wire, generally, if not uni- 
versally, copper. 2. Theinsulator surrounding the 
conductor, generally guttapercha, or some prepara- 
tion of indiarubber. 3. An outer covering intended 
to afford protection, and give longitadinal strength. 
The simplest form of outer covering consists of iron 
wires laid halically over a jute or hemp serving. 


Conductor. 

Copper, being the metal which offers less resis- 
tance to the passage of the current than other 
commercially available, is employed in all bat afew 
exceptional cases. The earliest cables had conduc- 
tors formed of a solid wire, which has the advantage 
of occupying less bulk than any strand, and so re- 
quiring less insulating material to give the same 
thickness of coating. This advantage was more 
than counterbalanced by the brittleness of the solid 


graphic communicatien. A strand of three or seven 
wires is, therefore, now universally used. Messrs. 
Clark and Bright introduced a strand made of 
wires of such section as to fit intu one another, 
building a traly circular rope, and thus endeavoured 
to combine the advantage of the strand and solid 
wire. Many have been unable tocarry this plan to 
any commercial advantago. The strength of copper 
wire is given in some books as equal to 60,000lb. per 
square inch, but the one used in submarine cables is 
chosen rather for electrical than mechanical pro. 
porties, and will bear only from 35, 000lb. to 39, 000lb. 
per square inch. It elongates from 10 to 15 per 
cent., or even more, before breaking, so that its 
full strength cannot be made use of; but this ex- 
tensibility is a very valuable property, since it in- 
sures that the conductor shall not break before the 
full strength of the protecting cover has been made 
use of and overcome. A copper strand will bear 
1}lb. per pound weight per kuot before breaking. It 
will stretch 1 per cent. with Ib., and will not stretch 
aneb with a weight of 0°75lb. per pound per 
ot. 

Thus a strand weighing 300lb. per knot, such as 
was used for the Anglo-American cables, will barely 
carry 450lb., will stretch 1 percent. with 300lb., and 
will not stretch sensibly with 250lb. 

Great care is necessary in making the joint be- 
tween two portions of the couductor. A scarf joint 
is first made by soldering together two tapered and 
fitted ends. Fine copper wire is wrapped round 
this joint, which is somewhat inflexible, and solder 
run round the wire. A second wrapping of fine wire 
is then given, and left without solder. The solder 
must be applied with rosin, and not with spirits of 
salt. 


Tue joint is necessarily less extensible and more 
brittle than the rest of the conductor, but if from 
any cause the soldered joint is broken and stretched 
so as to open, the fine wire maintains perfect electri- 
cal connection, being simply pulled out like a helical 
spring. 
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Insulator 


Even the best insulators, such as glass and 
guttapercha, do conduct to somo extent. India- 
rubber has a somewhat higher resistance than 
guttapercha, and different pepe differ con- 
siderably in their resistances. Indiarnbber has been 
applied in many ways to the conductor. Most 
commonly tapes of masticated or bottle rubber are 
wrapped round aml round the conductor until the 
required thickness is obtained. These tapes used to 
be gummed together by solvents, but this plan was 
found to cause decay. and bas been abandoned. 
Simple heat has also been appued upsuccessfully ; 
the indiarubber so heated becomes tacky. Mr. 
Siemens applied the tubes longitudinally and simply 
pressed the freshlv cut edzes together. This did 
not make a safe joint. Some manufacturers vul- 
canised the indinrubber, but the material thus 
formed although quite homogeneous, nbsorbed water, 
was subject to decay, and allowed free sulphur to 
reach the copper wire. Mr. Hooper's method of 
applying indiarabber has been the most successful; 
he covers the conduetor with tapes of pure india- 
rubber next the copper, followed by a coating of 
oxido of zine and ir diarubber, which he calls a se- 
parator. Tho separator is inclosed in a jacket of 
vulcanised indiarubber. In the process of baking 
the core to vulcanise the jacket, a little sulphur 
passes the 1 and slightly vulcanises the pure 
rubber, which is welded into a perfectly homoge- 
neous mass; the core during this process is heated 
to 250° Fubr. and baked for four hours; it does not 
become tacky and is remarkably compact and 
durable. The joints between two lengths of tho in- 
sulated core are made with the same materials, and 
are baked for two hours in a steam-jacket. This is 
the only application of indiarubber which has been 
thoroughly successful for submarine cables. 

Guttapercha is more easily applied, and its use 
has been attended with almost invariable success; 
it is pressed out while warm and plastic through a 
die round the conductor; several successive coatings 
or tubes are thus applied till the desired thickness 
is attained. The first coating is attached to the 
strand by what is termed Cbatterton's compound, 
being.a-sert of mastic composed of 1 part by weight 
of Stockbolm tar, 1 part of resin, and 3 parts of 
guttapereha. Gnttapercha will bear about 3.500lb. 
per square inch of section, but owing to its great ex- 
tensibility it does not add more than about one third 
of its ‘strength te the copper strand. It will stretch 
50 or 60 per cent. before breaking. and will bear an 
astonishing amount of ill usnge— such as knotiing, 
squeezing, or stretching. but is easily pierced by a 
nail or similar sharp tool, or cut by a knife. It be- 
comes soft at the temperature of about 109° Fahr., 
and after manufacture should never be subjected to 
a higher temperature than 90° Fahr. The joints 
are made by beating the two ends of the covered 
conductor after the copper has been joincd, aud ap- 
plying by hand successive coatings of warmed and: 
plastic guttapercha, the separate layers of which are 
cemented by Chutterton's compound. Much skill 
and extreme cleauliness are required in making 
these joints, which were a frequent cause of failure 
in early cables. If the guttapercha be either over- 
heated or under heated the juuction effected is not 
permanent, the guttapercha at the joints becomes 
hard and brittle, and shrinks baek from the gufta- 
percha of the ‘ore, leaving a very visible gap which 
destroys the insulation. The process is now tho- 
roughly understood, but each joiut is made under 
inspection, aud subjected to strict electrical tests 
after completion. When dry and exposed to light 
guttapercha very rapidly decays, becoming brittle 
and porous, but under water it appbars to uuderga 
no change whatever. The electric and mechanica? 
properties of the cores of cables luid dowy twenty 
years ago are as good as ever. Tho experience 
with indiarnbler is totally opposed to this. All 
forms except Mr. Hooper’s rapilly change under 
water. Mr. Hooper's appears hardly so absolutely 
permanent as guttapercha. but the change observed 
does not appear to be material. Hooper's india- 
rubber will bear mach greater exposure to heat than 
guttapercba, and is much more permanent in dry 
places. Both guttapercha aud Hooper's indiarubber | 
absorb some water, but not to such an extent as to 
be mischievons. Some forms of indiarubber are 
rendered unfit for use by this absorption, which 
in pure indiarubber is such that the material ab- 
sorbs 25 per cent. of its own weight of fresh water. 

The completed core hes considerable strength. 
The Anglo American cables bave a core with 300lb. 
of copper and 40 0lb. of guttapercha, and this bears 
without injury 1 ton quite unassisted by the outer 
covering ; it will stretch 10 per cent. under this 
weight. and may afterwards be knotted and sqneezed 
Without any electrical injury being dona Before 
the application of Cbatterton's compound the copper 
wire used, after a strain had come on the core, to 
allow the guttapercha to slip back over it without 
itself returning to its original length. This forced 
the copper to buckle, and in some cases brought it 
tbrongh the guttapercha. This can no longer occur. 
The dimensions of the core are determined by the 
number of words per miuute required to be trans- 


two-thirds. The smallest core practically used has 
731b. of copper and 119}b. of gnttapercha per knot, 
a more common size is 107lb. copper and 1051h, 
guttnpercha. The largest size yet ndlopted is 400lb. 
copper and 40ö0lb. guttapercha for the French 
Atlantic. 

The number of words which a core will transmit 
is inversely proportional to the square of the length, 
and when a constant ratio is muintained between 
the weights of the insulator and condactor, it is 
simply proportional to the weight of the core per 
knot. Thus a core of 10Mb. copper and 120lb. gutta- 
percha will transmit 20} words with the mirror and 
rathor less than 14 word per minvte with a Morse 
instrument; if Hooper's material or Willoughby 
Sinitb's improved core zre used, the speeds would be 
24 words and 1:7 respectively. 

The Morse is restricted to short lengths of cable, 
thus 250 miles of the above core would transmit by 
Morse 27 words per minute, or as much as a clerk 
can conveniently send by hand; the mirror cannot 
be read at much more than 30 words per miuute; 
but Sir William Morrison's new recording instru- 
ment will receive a3 fast as the mirror, and leaves a 
permanent writing which cau be read at leisure ; 
with this instrument as much as 120 words per 
minute may be read if the core will allow it. 


Outer Covering. 

The core is served with Lemp or jute applied wet, 
and either tanned or saturated with brine; origi- 
vally the hemp was tarred. but the tar tended to 
prevent the discovery of fanits. sealing up any small 
aperture temporarily. Sometimes for cables of 
moilerate length several cores, 3, 4, or even 7, were 
laid up together so as to form with strands of 
hemp, called worming, a circnlar rope, which was 
served like the sinale core with hempor juto. These 
multiple cables of course transmitted independent 
messages through each core. The served core is 
commonly protected in calles intended for moderate 
depths by a sheathing of iron wires laid round in a 
long helix, so as to give the cable the appearance of 
an ordinary iron-wire rope. The tube which the wires 
so laid or forms cannot diminish in diameter, and 
hence stretches very little more under a given strain 
than an irou rod of the same weight per knot would 
do. The diminution of diameter is prevented by 
the abutment of cach wire against its neighbour, so 
that the soft heart of the calle undergoes no com- 
pression. If the wires are laid on with equal ten- 
sion the strength of the completed cable is equal 
to the sum of the strengths of the wires which 
compose it. In the spinning or closing machines, 
as they are call d. the wire is wonnd on bobbins, 
which as they revolve round the nxis throngah which 
the core passes remnin parallel to themselves, so 
as not to put a twist in the wire. 

A cable so formed is pot spongy, and has little 
liability to kink, that is, to throw itself into a loop 
when leaving the bold of the ship in which it is 
coiled. The elonga'ion of an ordinary irou covered 
cable with Palf the breaking weight varies from 
about 0˙5 to l per ent., an amount a hich can never 
injure the core. Wile being laid the cable gene- 
rally untwists slightiv, bnt the clongation from this 
canse also is insiznificant. The irou wire is pro- 
tected from rust by being galvanised, and still fur- 
ther by being covered with hemp or jute, anda 
componnd of aspbalte and silica. A cable covered 
with good iron should bear 2 tons per pound of iron 
wire per fathom. 

A large size of wire is used for shore ends, to 


protect the cable azuinst anchors, attrition, and am 


rast; for this purpose cables of from 10 to 20 tons 
per knot are need. The largest size is generally 
covered with 10 or 12 strands, eacu spun of three 
galvanised iron wires. A cable so made is much 
more exible and ensils hacdled than one covered 
with solid wires. Cables covered with ordiuary 
iron are hardly strong enon: h to resist the strains 
to which they are exposed while being laid in 
depths above 1.51 fathoms; above this, homoge- 
neons iron wires (rexlly a variety of stee!) are em- 
ployed. This material will bear from 50 to 60 tons 
per square inch. The Malta aud Alexandria cable 
is an example, which differs in nothing from the 
shallow water cablo except in the substitution. of 
homogeneous ircu for ordinary iran. 


Outer Protection. 


For still greater depths recourse is had to a more 
complex type of cable. Each steel wire is incloged 
in n serving of hemp or manilla, the strength of 
which may be added to that of the steel in calcnla- 
ting the strength of the cable, while the serving 
ndds nothing to the weight of the cable in water. 
The elasticity of a straight hempen fibre is less 
than that of most steel, bnt by choosing the lay of 
the hemp strands properly. the hemp or steel may 
be made to stretch so evenly as to give way to- 
gether, and then thestrength of the served wire or 
cable is found to be actually greater than the sum 
of the streugths of the componnd parts; each part 
breaks at its wenkest poiut, but these weak points 
never all occur at the same point in the compound 
cable, so that we obtain for the strength of the 
cable the sum of the average strengths of the parts, 


be constant, a resalt obtained by the Appold brake. 


mitted, and by the total length of the cable. With| which is. of conrse, greater than the sum of the 
guttapercha cores the ratio of copper to guttapercha wenkest marts. The Atlantic and most sther deep 
in pounds weight per knot varics from equality to: sea cables are of this type. 


The completed cable is coiled in the works, and 
on board skip in large circular tanks, with eyes of 
from 6ft. to 8ft. diameter. On board the Great 
Eastern the largest tauk was 75ft. in diameter, and 
16ft. Gin. deep, holding 1,100 knots: of cable. The 
diameter of the tank depends on the beam of the 
ship. One twist per turn is necessarily put into 
the cable as it is ooiled away. This twist as neces- 
sarily comes out when the cable runs up out of the 
tank. In fact, the one operation is exactly the re- 
verse of the other, and leaves the cable as it came 
from the spinning machine. The cable as it runs 
up from the tank isled to the centre, and confined 
to the centre by large wrought-iron horizontal 
rings, which prevent the line from lashing out 
under the influenee of centrifugal forco. 

From the tank it runs in troughs to the brake 
drum, round which it takes four or five turns. 
This dram is prevented from turning freely by a 
brake-strap, which thas- puts the necessary re- 
tarding strain on the cable. 

It is essential that the restraining friction should 


In this arrangement both ends of the braike-straps 
are attached to one lever in such a manner that 
when the brake begins to turn it tends to lift the 
lever and weight hanging from it, and as the lever 
is lifted it slackens the brake-strap, until the differ- 
ence of tension on the two ends of the strap is 
equal to the weight hanging on the lever. When 
this is the case, the lever is no longer: lifted, but 
remains stationary with the strap, allowing the 
drum to turn, restrained by a constant friction 
equal to the weight on the lever (redaced to the 
point where the strap is attached). If the co-efficient 
of friction increases the lever will be lifted a little 
more, and the strap slackened ; if the co-efficient of 
friction diminishes, the lever and weight will fall, 
tightening tbe strap; but in any case the retarding 
foreo will be simply equal to the weight. After 
passing the brake-drum the cable dips under a 
weighted pulley, which rides suspended on a V of 
taut cable. If the strain increases the rope 
straightens, and raises the pniley; if tbe strain 
diminishes the weight and pulley fall. Thus the 
height of the pulley indicates the strain. This in- 
strument is called the dynamometer. Leetly, the 
cable passes over a pulley into the sea. 

A cable paid ont in air hangs in a catenary curve, 
bat a cable paid out in water lies in an inclined 
shaped line; the strains in the two cases are com- 
pletely different. In air the rope meets with no 
sensible obstacle to its motion, eituer longitudinally 
or in a direction perpendieular to its own length; ir 
water on the contrary each foot of the cable meets with 
nu opposi'ion to its motion perpendicular to its length. 
The rough Atlantic cable, when the ship was going 
at the speed of six knots per hour, was at an angle 
of 63°, so that the inclined plane was 17 miles long, 
and each foot of the cable tonk nearly 3 hours to 
reach the bottom. Oebles of light speocifie 10 
havea small settling velocity, and lie at great! 


in the water; and if they are also rough, the brake 


is relieved from most of the strain which would be 
necessary to lay a cable of equal weight, but small 
bnik, and smoother surfaee with the same amount 
cf slack. If no slack were laid there would be little 
difference between the tension reqnired for cables of 
different censtruction, but of equal weights in water. 
When much slack is laid all oables will be consider- 
ably less strained than if laid witbont slack ; and, 
finally, the faster the ship goes the less slack is re- 
ired to produce any given amount of relief. 

The correctness of this has been amply proved in 
practice. If in seas 2 miles deep the cable hung iss 
acatenary 12}? miles long, the weight to be carried 
would be 81 tons, and the strain on the cable 2% 


tons; while if the cable hung in a catenary the in- 
‘clinntion of which to the horizon at the stern was 


9° 30’, the length would be 24 miles, the weight 
17 tons, end the strain 102 tons, instead «f 
about liewt., the strain aetnally observed for the 
Atlantic cable when being paid out at the rate of 7 
knots per hour, while the ship was going at 6 knots. 
The motion of the ship even in heavy weather alters 
tho strain very little. 


New Form of Galvanic Cell.—K. Kohlfurst has 
devised an arrangement of a copper and zinc battery, 
which, be states, will, if used for ringing electric bells, 
give a sutfivient current for a year, at the cost of 1 Nb. 
of crystats of sulphate of copper. A truncated hollow: 
cone is thoronghiy varnished inside, filled with orystalse 
of sulphate of copper, and plased' month downwards 
in a glass ovlinder deeper thau itself. This cone hus 
notches round the rim, and has a. mall hole ia the 
centre of the top. The positive pale is a thick cake of 
zinc suapeaded overthe fase of the cono, cast withe 
hole in the centre, through which passes a guttapareh® 
covered wire, making the connsetion with the 
side of the battery. The glasa ovlinder is then. 
with water, when it is evident that the rate of solation of 
the sulphate: depends on the facility with which it is dis- 
anlved by the access of: water through the notches in: 
the cone, and this taking place at a uniform rate, the 
electric current arising from the mutual action of the 
copper and zine in a solution of a given strength 
The strength of the carrent is 
to de increased if instead of water a dilate solution of 
sulphate ef magnesia, or of common salt is used. 


be uniform also: 
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LETTERS TO THE EDITOR. 


— — 


U. do net hold ourselves responsible for the opinione 
of our correspondenta, The Editor respectfully requests 
that all communications should be drawn up as briefly as 
possible.) 

All communications sheuld be addressed to the Editor 
af the Exoiise8 MROHANICG, 81, Tiswdstech-strect, Covent 
Garden, W. O. 

All Choques and Peet Ofies Ordeve to bemats payadie 
2 J. Passmore EDWARDS. 


“I would have every one write what he-knews, and as 
ranch as ke knows, but no more; and that not in this 
only, but in all other subjects: For a n may 
ave some particular knowledge and experience of the 
mmtare of sucha person or such a fountain, that as to 
other ig knows no more than what everybody does, 
and yet to keep a clatter with this little pittance of hi 
-yiil undertake to write the whole body of plrysiekn: a 
vise from whence great ineonvenioness derive their 
oviginal."—AMontaigne's Kanns. 


%% In order to facilitate reference, Correspondents when 
epeaking of any Letter previously inserted, will oblige by 
mentioning the number af the Letter, as well as the page 
on which it appears. 

— m 


R. LOWDON AT SEA "—SOLAR LONGITUDE, |y 


&0.—PHOTOGRAPHING THE SUN—SIDEREAL 
CLOOK—NEW ZEALAND TIME AGAIN !—AND 
a DRACONIS AS THE POLE STAR. 


(4047.) —Juporne from internal I should 
aay that Mr. Ralph Lowdon (letter 9066, p. 110) can 
coortainly never have been at sea — e, of conrse, in 
a very obvious, if figurative, sense—imhislife. I have 
twice read his letter throngh, to be bo auro thatthe 
whole affair was net an elaborate on his part; 
Dut, having ultimately arrived at the samelusion that 
he is serious in what be advances, c 
belief that we have not had a fanni 
in our columns for many a long Mp. = 
would appear to-be an attempt on Mr. on part 

su e tho old naatical method of obtaining 


| (letter 4011, page 146) of copying exactly 


amouly express my than J, I ehould think, to satisfy E. L. G.“ as to the 
In est, tt | procf of having remained 


"E.L. G.” AND CATACLYSMO-MYTHOLOGY. | rogarged from the south: while those among the 


= Sodi by “ E. L. G.” | “ vast multitude of persons“ who were situated to the 
JC eee east or west of it would see it in an entirely different 
mest sensational line or two from the first preface | pūese from either, Evidently the rays sent up por- 
of (T omit the gracefal aed thoronghly arqumen- peudicularly (or nearly so) from the top of the statue's 
tative adjectives) Bishop Colenso, I at once ob- head, could never enter the eyes of the men down on 
tained his book on The Pentateuch in order to see | the plain r i ADE T eae be those by which 
whether really there was anything in it to justify your & man in a balloon wou dern it. 
correa poadenk in making such aichaxee: ia J ets It is certainly poasible for R. M. F.” (query 11671, 
the preface carefully through, the only passage which | P- 158) to condact some “ sort of epectram analysis with 
I can fiad which in the smallest degree would warrant | ® very small pocket spectroscope.” With sucha one 
“E. L. G.'s" suspicien is this: Volcanic hills of the spectra of many of the metals and metalloids may 
immense extent exist in Auvergne and Lauguedoe, be very beautifully ssen; and (if the instrument be 
which must have been formed ages before the Noachian | farnished with a reflecting prism covering half the 
deluge, and which are covered with light and lease aub- slit) compared immediately with the dark lines in sun- 
stances, pumice-stone, &o., that must have been swept | light. Schellen’s Spectrum Analysis,” reviewed in 
anay by a flood, bat do not exhibit the slightest sign | these columns some little time ago, is the standard 
of having evor been so disturbed.” Are these the words | Work on the subject. 
which I am accused of having exactly copied with| A FELLOW or THE ROYAL Astronomical Socrrr. 
every blander, as 5 copy a worn agin i 
Reading on, thoagh, through this same proface of the l 
Bisbop of Natal, I have fonnd some words in a foot- HEIGHT OF SEA WAVES. . 
note which I certainly should have copied, had I had] _[4050.]—Tux only method of measuring the height 
the preface before me. They ware uttered by the of sea waves (for which A., Liverpool,” asks in query 
greatest palmontologist living (if not the greatest who 1168 , p. 158) is by eye estimation. From the nature 
bas ever lived), Professor Oven, in 1864, before The | Of wave motien, the height above the mean sea level 
Young Men's Christian Association,” at Exeter Hall, | would be one-half of that from troagh to crest—i.e., in 
Shen, after speaking of the geographieal distrihntion of his own supposed case of a wave 20ft. high in all, its 
plants and avimals, he went on to say: And euch| summit would be 10ft. above the sea level. 
knowledge is incompatible with the notion of the diver- | I have myself, though, seen waves very considerably 
gence ofall existing, air-breathing, or drownable animal | higher than this. I shall never forget one awfnl night 
species from one Asiatic centre within a period of 4,000 out in the Atlantic, when I made an effort to estimate 
ears. such height, and when standing—or rather hanging on 
I hope that the Geological Society will get over the | —on the poop of one of her Majesty's ships, with my 
epithet with which E. L. G.” has essayed to describe | eye 22ft. Gin. above the water-line, I saw huge moun- 
them“ A little English coterie and mutual admiration | tein after hago mountain of water come are | to- 
society "—bnt, doubtless, eeming as it does from one | Wards me at least 8ft. above what was visible of the 
so perfectly entitled to speak er cathedrd, it must be a horizon. I have no doubt whatever that every one of 
tremendous discossagement to them; even should it not these waves was at least 81ft. from trough to crest; and 
finally extinguish them altogether. but for the sublimity of the sight, I woald express a 
I am sorry to say.that I was never in Auvergne in| hope that " A., Liverpool,” may never be compelled to 
way Ife, and am indebted to Scrope, Lyell, Murchison, endure a similar experiance. 
Mantell, and. people of that-eort, for my knowledge of| AFELLOW or THE ROTAL Astrowom1caL Society. 
it, Those who bavecheen en the spat-wonld be likelier — 


COMMUNICATING ROTARY MOTION TO BALL 


FIRED FROM SMOOTH.BORED GUN. 


[4051.)—** PHILANTHROPIST ” (let. 8992, p. 198) will 
ignored him for eight years be glad to learn that his manslaughtering invention is 


exact whereabouts of the particular ones which exhibit 
sises the Pliocene 
period. He camplains that ‘Lyell and the whole 
: : * basa 


longitude by lunar distances,” by the terrestrial one | past; but I can scarcely cee that any English | not likely to prove a blot in his career of phi 


of Moon 
his 


minators, It is, however, in the detaſls of 
ted method of observation that he shows sach 
@ curious want of knowledge of the bilities of 
observing on board ship. I have no doubt that the 
Exo.isH Mecganio must oireulate salare in the navy 
as wo know it does in the army (and to such an enormous 
extent in civil life), and I really should be very glad if any 
Navigating Lieutenant e may read these lines wonld 
give us an opinion of an argangement that involves the 
examination of the direction of plummets with a micro- 
scope (1); the keeping the pedestal “ exactly even with 
these plammets, and thereby upright or perpendicular 
by an assistant with an even hand” € fancy that I 
hear Jack's remarks, male ne,, while he is being 
shouted at by the observer ste keep that pedesta! 
rpendicular 1“); she neo ofthe .. „ 
the meridian linerin the tale et NM genus omne ! 
As for Mr. Lowdon, Iwenlå isa aiid iho cqeer:hear 
of Professor Piazzi mann 1 — 
by the aid of the “ Weeecevelwr” stand (an arrange- 
ment on the principle oftegyroscope)? and ask him 
how itis that he does mst endeavour to apply that 
mechanism to his astonisling arrangement? Pending 
his success in doing so, I ‘fancy that the sextant will 
serve sailors for a littlewhiie longer. 


In answer to the st of questions pet by W. H.“ 
fin query 11597, p. 131K I may tell him that (1) the 
San's mean lop ebgnifies his angular distance 

en the eoléptic from the mean equinox. 

as your correepenienterill cerewreiiection, 

: . 6. Sie 

asemies 811 gra: at : 
$ „1872; this 

increases some 1“ 48° in a century. 4. The mean 


Question b involves ancther‘on my:-past—"'those "what 
of tho. Moon? 

SI” (query 13680, p. ) -might get a small 
iostenténeous Skalarni of the Ban ; but nothing else 
With his appliancez—or absence of them. 

With regard to his next query (11641, same page), 
ae only way which occurs to me as being a foasible 
one for him te adapt, seems. to be to mark a second set 
of Gguves on his clock face above the existing ones— 
áe., 13 over the 1; 14 over the 2, &c., and soon ; and then 
„ pendulum until the. clock beats sidereal 
eon 


it is aliegether extenerdinary to me bat people like 
“J.E” (query 11711, p. 169) will pereiet in raining— 
and retaisiag—questiens which hive been discussed 
Oer and over gain. in ‘these colames. He will find 
the ilatina ono which se puts most Tally gone into 
im letters and comm nirieations rusmivg terengh the first 
all ot yoosthirdeenth volume; and.theentiresabject:of 
lenglinde:and time thoronghly angued in- earlier ones. 

H, bythe ele of roten of -« Draconis, 
“J.X. T.” (query 11716, p. 109) mesas ite return to 
the postin df eur pole tar, I may ‘tell him that, 
instead 0! 400 yours, 25,600 years must elapse from the 
period at which it om ied that plese before the 
3 at the .carth’s azis will again point 


Amro or TER ROTAL Asraowomical BOCIETT. 


henna at. 


‘from every physical point of it“ —i.6., reflected, I an p- 


gentleman would be. discourteous enough not to answer | The attempt to communicate a rotary motion to pro- 
a letter asking civilly for information, even if the | jectiles fired from smooth beres has been made in 
Sosiety (qud Society) declined to give your correspon- | various ways, but (to quote from a letter written to me 
dent a fleld-night to himself, to show that they were all | by the War Department, in 1864) it has been found 
utterly wrong, and that his was the only original and | impossible to obtain ‘‘efficient rotation“ by such 
infallible system. means. My plan was to fire a long bolt, having a 

What the “ widely-cironlated paper was in which | hollow screw through its centre, the breech end being, 


„eight years ago E. L. G.“ offered to bet £10 that no- | on fring, closed by a shoe or by a suitable projection 


body would find any Pliocene pumiceebtene in sits I in the breech. Mr. Cottam, the engineer, told me my 
don't know. I should have guessed u Life tas its | bolt would fail, because the projectile mast bo rifled at 
columns generally teem with cognate wnneuacereents | the instant of leavieg the gun. He inven@d a bolt 
from people who wish to back their opens bat | with the screw outside, which laboured ander the same 
for the fact that I am in some doabt-es to whether that | defect. 
lively serial “ chiefly circulates among the clergy.” At If “ Philanthropist” could seeceed he weald gain 
all events, I am content to leave enéh amodo of | many advantages. 1. The use of smooth bores. 2. 
to , bettors, awd shall | The use of smooth or riffed p provematé. 3. 
forbear to imetrast my eolicitors to sae K. L. G.” | Oheapness, A. Some time after 1864 the Débats gave 
eshather I Bud out :the ennot Jemility f Whe nes | an acconnt of a conical cannon ball invented by the 
King of Portugal, which appears to have been grooved 
‘Yoranore.tight. * dine en -we thave gene we | on the ontside. I beheve it turned oat also a mouse. 
have had plenty ef Gedhamation mad seien., buti Phil a” firework would bopelessly fail, be- 
nothing else Water. “We west haw -encemmtered | canse he could not arrange the direction of his fuses 
comets at variounperteds, therefore deleges = have | on leaving the gen, so that the rotation might be ab any 
ensued. There are mamme of detages, : we | angle to the line ef flight, it being quite possible for 
must have encouutssdll cesnets. There-sesemevtame to him with sach'a ball to shoot round a cerner ; not to 
be a faint rescnsblemec inithin to whatwromedt?’to call | mention ‘the nice state bis gun weud de in ‘from 
the “ circulas inrobandaf wat thiswav -afise from | deposit after a fow roands, as I doubt whether -epeng- 
the fact that in the matter @f E. L. G. 's dicta I | ing would be suficient. M. Pans. 
walk by sight euttasetrhy“Saith. i 
A FELLOW or tae ROYAL ASTROROMNIÇAL Society. 


THE THEORY OF VISTON, AND SPECTRUM 
ANALYSIS. 


(4049.])—I REALLY think that the difficulty of 
“E. J. D.” (letter 8974, p. 160) will disappear 
if he will consider that his hypothetical “ statne 
óf black polished marble” would be illuminated 
by rays of light coming from every canceivable 
direction, and that they weuld certainly, as he says 
(quoting apparently from some book), be detached 


* 


THE ALCOHOL QUESTION. 

14082. —ACCELERATED heart-beats may be ‘from 
rapid oxidation, demanded by too suddenly carbonised 
and hydrogenised blood, rather than by (as Dr. Richard- 
son suggests) removal of resistance. Our oxygen 
retention requires all foul topers’ expulsion ‘to the 
woods, so that the production of CO2 and H30, the 
quick formation of whieh is essential to their rei 
may urore rapidiy proceed, and contribute more direotly 
to the increase of timber. 

Alcohol requirere need ezone, and.sheald work. in the 
garden, or contemplate duty at Sonthport, where the 
Fernley Observatory shows ozone in abandance beyond 
rivalry. 

Excess of C and H, frem imbibing Gitc0, ‘rapidly 
absorbed and dispersed, paratyees infirmity by over- 
work, and may it not accnmulate molesales obstractive 
555 a cop uery network, amd to 
the blood’s capillary etrceiation ? 

Ohloreforen's effects are vid- iy different; its chief 
element Ol d weight 1@6°'5'to Ciz awd Hi) being in- 
whilst all-alechel'e three elemente are organic, 


pose—" in all directions.” That only those rave 
whioh- enter our eyes can render them (the points ?) 
visible to nr,“ seems too elementary a principle to need 
discussion here. It would be demanding a trifletoo mach 
of. any theory to require it to expluin how an object 
could be sean by the aid of raya which did not enter the 
observer's e:e. Of course, in the case of black marble 
a good deal of the light would be absorbed, some ir- 
hd ome ries poma spronita reflected Hse kind and aaa 
amount of reflection de pending upon the contonr of ’ r 
the dffferent. parts. That 2 do: thas send off light T each from chlereferm. I ial A CGE 3 ermet faas 
in all directions "E. J. D.” may satisfy himself by | over reduced cironlatien, by 00 teecportioned 
darbening any room by the aid of a shutter, and in. over'raptd ; oxygen in bath eases Sorak, Anis 
eerting lenses in three or four apertures ent in it. He | by the other elementa; the 5 wil, aloobol 
will And that each leus will form its own image of a | Sitrogenic process is retarded er as 


ehurch, tree, or other object in the landscape upon a d fat being without it. 
screen held behind it. A little practical study of the| ‘Alcowel drinking war enit -oet-doorwesk, bat tea or 


i ‘for: er el- 
henomens of stereoscopic vision, too, would, I think, |' lemonade better cult for stude, for council, tor © 
tend to clear np your abite en a deat as to the | duty And for-work at the desk. * T a 
radiation of light from every part of au object. Of per, batnesde caution in its ase. ° 
conrse, he does not need reminding that a man viewing! P:S.—How Aa tho heast-beats coant uréer i 
his imagivary statue from the north woald bave à of chloroferm? Are they fewest daring inse 
totally different image on his retina from one who | to gain? 
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TERRESTRIAL GRAVITATION. ` 


1058.) — “ T. A. “s last letter (4008, p. 144) illus- 
trates the difficulty of reasoning with ono who has 
taken np the discussion ef a subject in advance of his 
present knowledge. The latter ia crowded with mistakes 
and misapprehensions. Thus the integral calcnlas is 
by mo means “useless,” as T. A.” conceives, but 
particularly useful in dealing with problems on nearly 
ncutralised attractions. It deals excellontly with the 
case of a particle placed at the middle of one of the 
circular surfaces of a flat disc, though in this case the 
attractions are by no means neutralised, as T. A.” 
supposes, bat larger than they would be if the particle 
were raised above the surface. T. A.“ does not seem 
aware of the fact that a flat disc is a cylinder, thongh 
every cylinder ia nota flat disc. Moreover in the case 
of a cylinder whose axis is considerable compared with 
the radius of its base (which seems to be T. A.’s” idea 
of a typical cylinder) all the attractive force of the 
molecules cannot “act in one direction,” as T. A.” 
supposes, on a particle at either end,” nor in anything 
like one direction. They act, in fact, one half of all 
the directions possible with respect to such a partiele. 

Bat the closing sentence of “T. A.’s” letter causes 
me to doubt whether, apart from the difficalty above- 
mentioned, I have not done unwisely in discussing this 
matter at all with bim. He refers your readers to the 
able reasoning in Ganot's Physics,” un Capillarity” 
(a subject, by the way, having absolutely nothing what- 
ever to do with T. A.’s” troubles), and then he adds 
4 those who are desirous of discovering the truth con- 
cerning this question are recommended to stndy 
Chapter 3 of this excellent work.” The idea he wishes 
to suggest is obviously (I fear) that Ganot ia on his 
side. Now, the fact that Ganot is not on T. A. 8s“ side 
is a eircumstanee which T. A.” might havo overlooked; 
bat it chances that T. A.” opened this very discussion 
by pointing to the accepted (or rather known) facts 
about the attraction of oblate spheroids as involving “a 
glaring error” repeated in Ganot's book; while in the 
same letter he described Ganot's work as fairly describ- 
ing ‘‘the present state of physical science as based upon 
the atomic theory, the materia! forces of attraction and 
repulsion being consequently entertaincd, and as con- 
sequently leading to error.“ 

Before T. A.” undertakes to exhibit the glaring 
errors of modern science, and his own superior iusight 
into all truth. he should increase bis store of knowledge, 
bat above all he shonld show a love of truth in his own 
person, and avoid the suggestio falsi, as verging very 
closely on deliberate untrathfalness. 


RIc HARD A. PROCTOR. 


SELENOGRAPHICAL. 


[4054.]—LoHRMANN, describing his crater A, Sec. 1 
(Halley), says that on the south side are two clefts, 
and between them is a great mountain chain coming 
from Abategnius, with a small cavity in its highest 
summit. I remark the opposite of this phenomenon 
where a lumpish protuberance rises frem the bottom of 
the deepest part of the principal cleft as it enters 
Halley. It has all the appearance of having fallen 
from the mountain, and is a feature, one would think, 
that might easily attract the attention of Lohrmann, 
who, however, does not refer to it. The cleft, which is 
noticed by Beer and Midler, extends to Albategniue, 
the west wall of which it appears to divide longi- 
tudinally, and it progressively deepens and widens from 
that crater to Halley. 

A small rill, which I do not find in Sohmidt's list, 
connects two craters W. and SW. of Arzachel. 

Schmidt’s No. 852, described as having been dis- 
covered by Lohrmann in 1824, and not found after- 
wards, agrees well in position, but not in direction, with 
this rill, which shows a remarkable parallelism with 
the above-mentioned cleft, and also with another, No. 
858, that runs into Parrot. 

Schmidt says of his No. 98, that it was originally dis- 
covered in 1824 by Lohrmann, and not seen again until 
1865, when Schmidt observed it at Athens. It is 
situated in four or five degrees of latitude north of the 
great rill valley of the Alps. I saw it on the 15th of 
April, and believed I could distinguish another parallel, 
and close to it, but they were objects of extreme diffi- 
calty, as they ran nearly along the lino of illomination. 


J. BIRMINGHAM., 


METHOD OF MAKING A LEFT SCREW WITH| F 


A RIGHT SOREW PLATE. 


[4065.}—I po not know whether any of the readers 
of“ ours ” can perform the above feat without the aid 
of a lathe or not; at any rate, as the modus operandi 
was shown me sometime ago by a very intelligent 

ourneyman watchmaker, I give it pro bono publico. 
t is as follows:—{1). With an ordinary plate tap a 
right sorew on a piece of good steel wire ; (2) fle down 
the two opposite sides of the part that has been tapped 
until it assames the form of a flat bar having the thread 
on ite edges, and until it is abont one-third the original 
thickness ; (8) heat the tapped end, and, with the aid of 
a vice, a pair of strong pliers, and great eare, give it a 
twist or two to the left, bringing the right edge over to 
the left, and vice vered, then temper as usual; (4) with 
this transformed tap a thread is cut in a plate which 
will produce a left screw of exactly the same size, 
pitch, 40., as the original right screw plate would turn 
ont. In small work, when it is necessary to make a 
right and left screw with identical thread, &0., on the 
same rod, the above method, with a little ordinary care 
and not mach trouble, will effect the purpose. Of 
course, in giving the twist alluded to, the wire must not 
be bent. A. M. Fesrme, F. M. S. 


THE SINGER NEW FAMILY MACHINE. 


[4056.]—F ia. A represents the under side of the bed 
and the mechanism for working the shuttle and feed. 
The bed (80) is fitted with a pair of hinges (shown on the 
lower edge of engraving) for screwing to the stand. 
The bed is ribbed near its edge for strength, and other 
ribs, with grooves cut, contain the working parts. The 
original Singer machines are made with an upper and 
a lower horizontal shaft, with large gearing wheels to 
connect them. The needle-bar and cam act the same 
in all the machines, the shuttle slides in its race some- 
what like the Howe, but driven by a crank instead of a 
cam. The shuttle is short and thick, but does not make 
so good a stitch; itia faster than the Howe, and is 
chiefly nsed, for ite speed, in the slop-clothing trade. 
It bas a wheel-feed resembling the Howe, but like the 
Howe has recently had a “ step-feed” introduced for 
tailora’ work. This machine is driven direct from the 
treadle by a connecting-rod, or pitman” of wood, to 
the crank on the large-toothed wheel of the machine, 
The Singer machine, unlike the Howe and Thomas, 
which pall up a firm stitch by positive action, has a 
spring which governs the stitch, being depressed to 
form the needle-loop, and on being released suddenly 
palls ap tho thread and stitch. These springs are very 
unsightly in the original machines, bat the action is 
retained in a neater form in the new family machine 
herein described. 
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The arm of the machine (81) has a side to it, 
covering the upper mechanism; it contains the main 
shaft (84), which has a fiy or balance-wheel (88) on 
its right hand end, a strap descends from a groove on a 
alley to the driving-wheel on the stand below. Motion 
ig communicated to the works below the bed by means 
of a bevel-gear, or toothed wheel (86), fixed on the main 
or horizontal shaft, and gearing into a corresponding 
cog- wheel (87) fixed en the top of an upright shaft (85), 
which works the crank (50, Fig. A and B) to drive 
the shuttle. A steel crank-stud inserted in the 
crank fits into the connecting-rod (58, Fig. B), which 
is kept in place by a washer over the stud, and a pin 
tbrongh the stad to retain it. A similar connection is 
made on the shuttle-driver. Instead of the Howe mode 
of sliding the shuttle, it is carried by its round back 
resting on two prongs, and its face against the sbattle- 
race on the bed. At 67 (Fig. A) the carrier is shown in the 
shuttle-race, the shuttle-race slides being partly open 
to admit the light. The shuttle-race is faced on its 
(apparent) upper side, and contains the needle- groove. 
The opposite side is faced also, and a alot cut through 
it and its back faced. The shnuttle-carrier is connected 
by its back through this slot by two screws, and can 
thus only travel horizontally when moved by the con- 
necting-rod 53. While the Howe zhuttle only travels 
the actual distance necded to form the stitch, the 
Singer, and all ahuttles worked by a crank, travel a 
greater distance. This has no advantage; bnt, on the 


contrary, the higher velocity and extended friction i action of the heart eam causes the needle- 


wears the shattles much faster, and certaialy makes an 
inferior stitch. i 


Tae SMO R Fexp.—A bracket, or feed - guide (72, Fig. 
A), is screwed to the bed; between these, in a groove, the 
feed-dog (74) is worked in one direction by the spring 75, 
for returning after the stitch is made, the same spring 
also depressing the end of the feed containing the teeth ; 
the raising of the teeth up against the fabric is effected 
by the longitadinal travel of the feed-lever (61), which 
has an incline or wedge-shaped end, in contact with a 
corresponding incline in the plate, or raising-cam (62), 
adjusted on the bed by its screw. The same feed-lever 
(61) has also a cross motion, which acts against the end 
of the feed-dog nearest the shuttle, and at the extreme 
end of the lever (61). The other end of this feed-lever 
has an oblong hole, and in this the upright shaft is 
passed through, and above the crane disc (59) a cam is 
made to work in the slot, so as to give it the longi- 
tadinal and cross motion, not conatant, but with a 
panes to give the time required for the feed-action. 

his motion is conveyed from the shaft to the feeder 
by means of a universal joint (69). It is formed by a 
piece having a groove cut the size to fit the fiat lever (61), 
and to allow a sliding motion longitadinally, by means 
of a stud passing through a hole in the plate on the end 
of the bar (65). This piece and stad in one has a nat on 
the stud to retain it in place (as shown on the end of 
bar 65); this bar is the stitch regulator, the bed is 


F1IGLEC 


grooved to receive it. A plate (67) with its screws, 
holds it in place, free only to travel longitadinally. A 
long stitch is made by placing the universal joint (69) 
near the cam or shaft, and the reverse, of course, for a 
short stitch. The atitch-regulator bar (65) is moved 
from above the bed bya thuamb-screw, fixed in its right- 
hand end; when moved to obtain the stitch re- 
quired the thumb-screw is used to fix it. These 
parts must be fixed firmly; in addition to set- 
screws, taper pins are driven hard in the crank, collars 
on shafts, and cog-gear wheels. If it gets dirty the 
worker should not attempt to take it to pieces. The 
parte are so complicated, and all requiring so much 
fitting and workmanship to accomplish what in other 
machines is very simple, that ite invention would be a 
credit to a trades’ unionist bent on the one idea of in- 
creasing the demand for labour. The closest inspec- 
tion cannot discover a new or better motion than in 
the Howe class of machine, but it is easy to perceive that 
the motion obtained by all this complication is limited 
in range, no pause whatever is given to the shuttle, 
and carrying, instead of sliding it, is an idea borrewed 
from some other macbine. 

NEEDLE Motion.—Fig. C shows the face-plate (83); 
the dotted lines, the heart-shaped cam (10), oam-rolker 


and stud (86), and crank disc (85). The arrow indi- 
cates the direction of motion, which is towar the 
operator when sitting at the stand. On turni the 
em - roller (or crank), the observer may nolice th ibe 
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descend from the top steadily to the bottom ; it is then 
raised about one-eighth of an inch, and remains nearly 
at rest while the shuttle enters the loop of needle- 
thread, but descends a little while the shuttle passes 
through the needle-loop thrown eff the needle-eye iu 
the act of rising of the needle-bar. When the 
shuttle has passed nearly through, the cam lifts the 
meedle-bar quickly. The time of this action, compared 
with the Howe machine, is inferior for making a good 
` stitch, but far superior for strength, speed, and wear. 
The defect of having a strong spring to pull up the 
thread-loop from off the shuttle, instead of the needle- 
bar direct and positive, makes it requisite to stop often 
to regulate the tension from thick to thin, or hard to 
soft, fabrics. The check-lever (15), which pulls up the 
slack or loop of thread, can be regulated by the check- 
spring, coiled around a screw placed in the hole for the 
screw (17), which acts as a pivot for the check-lever, as 
well as to keep the spring in place. The end of the 
spring is placed in one of the holes under the screw (17), 
se as to be weak or strong, according to the work in 
hand; it looks neat, but is troublesome to adjust, and 
leaves the machine far bebind others in simplicity of 
adjustment. Testing it, by pulling up a firm stitch in 
thick cloth, and then in thin paper, shows the thread 
cutting the paper, and adjusting it to paper shows a 
slack or loopy stitch on the cloth. This experiment 
proves that the machine is made to depend too much 
on the fabric in forming the stitch, an arrangement 
which is sure to produce an uneven stitch, when the 
speed is sometimes necessarily too fast or too slow. 
There is a stop in the needle-bar to force up the spring 
at the end of the stroke; sometimes it acts properly, at 
others the spring acts in advance, according to speed 
and materials. This ever-varying quality is very 
troublesome, to new workers especially, and its want of 
simplicity is a drawback to all such machines as work 
the shuttle by a crank instead of acam motion. This 
part will be better under- 
stood by comparing it with 
a cam-shuttle-action ma- 
chine, to be illustrated 
shortly, and chosen as the 
easiest to explain the forma- 
tion of the stitch, and all the 
actions of a sewing-machine. 
To THREAD-UP THE SINGER 
MACHINE FoR WoRK.— Place 
the cotton reel on the wire 
pin (1), pass the thread 
through an eyelet-wire in top 
edge of face-plate, then down 
under and between the ten- 
sion-plates or discs (6), then 
up to the eye of the check- 
lever (15), pass it through 
from the front backwards, 
then down to and through 
the hole in needle-clamp, 
and passing into the needle- 
eye from the front back- 
wards, leaving the thread 
about three inches through, 
so as to hold it between the 
fingers while pulling up the 
shuttle-thread. The shuttle 
beiug properly threaded, and 
po upon its carrier (57), and 
e shuttle-race slide closed 
over, then one turn of the 
wheel passes the shuttla 
through the needle-thread 
loop ; as the needle rises, 
pull up the end of the 
needle-thread, and draw up 
the erhuttle-thread along 
with it. The lock-stitch is 
thus made, by a little practice, as easy as the chain- 
Stitch, provided the operation is fully understood. 


DEFECTS OF THE SINGER NEW FAMILY MacHINE.— 
When the machine has been laid aside, and thus made 
‘stiff by dirt, the worker finds the great disadvantage of 

a complicated machine. It will take a mechanic three- 
quarters of an hour to take it to pieces, clean, and 
replace the parts; and to do this more tools are re- 
quired than are supplied with the machine. The teeth 
or cogs are liable to be broken off the wheels (86 and 
87) inside the arm, and in many ways this machine 
requires the help of a mechanic, where tome machines 
for similar purposes do not. Many other machines are 
nearly as complicated and tronblesome, and for some it 
bas been found needful to caution the user not to take 
the machine to pieces. Doing so involves sending it to 
the mechanic, thus incurring expense and delay. 
Users will know better in a few years. 


A PRACTICAL Man, 


IMPROVED DIRECTING POSTS. 


[4057.] —I wave a fellow feeling with “ Canis Minor“ 
(let. 3991, p. 123). The fingers of most posts about 
here having been long amputated, and the letters as 
undecipherable as Sinaitic Pilgrim inscriptions, would 
it not be better for the plates to be perforated ? There 
are few nights when a post is not darker than the 
clouds and to fumble about the raised letters like a 
blind man, does not impress me with a desire to pursue 
knowledge under such difficulties. As to the clerk 
“kept” by the Postmaster-General to hunt newspapers 
to any one acquainted with the Civil Service sacha 
notion is ridiculous. It is more likely that some 
favourite of official fortune is paid £800 a year for 
seeing that a messenger or boy chosen at once” at 
450 stows them away carefully in a“ depository” for- 
gotten even by the ubiquitous spider. Paris, 


ALLINGHAM’S PROPELLER. 


[4058.]—I FORWARD by same mail the Liverpool 
Albion newspaper containing an account of my latest 
experiment, as exhibited to a large number of profes- 
sional men, and although all, including the reporter, 
who was personally unkuown to me, came prepared to 
witness a failure, they were astonished, and the only ob- 
jection which was put forward was that the invention 
was in acrude state, which, being translated, means 
that my means being limited and the experiments having 
extended over a period of nearly twelve months, I am 
forced to construct my models principally of tinned 
sheets for economy's sake, and they are very ensily dis- 
arranged in rough weather. This apparatus would be 
invaluable as applied to lifeboats, as it would only re- 
quire ove man to steer, another to start, stop, or reverse 
the boat, instead of the large crew required at present 
to row against the storm. It is also applicable to the 
navy, as being below the surface it is beyond the reach 
of shot, and leaves the whole hull available where room 
is so valuable. I inclose drawings of latest designs for 
attaching to any vessel. Fig. 1, AA AA, represents steel 
bars as thin as possible, consistent with the size of the 
vessel, the vertical bars riveted to the vessel’s side ; the 
horizontal one on each side of keel carries the blader, 
and does not project below the keel, so that if aground 
the vessel would sit up as if supported by legs. The 
blades as shown in Fig. 2, which represents the boat 
turned keel up, are ten in number forward and fonr- 
teen aft, each blade securely attached by clasps to steel 
rods which go through the keel from side to side, each 
blade being just able to pass to upper or under side of 
frame. Fig. 8 represents the guards separately from 
Fig. 2 to avoid confusion. These guards regulate the 
height to which the blades rise or fall, and are capable 
of being closed or opened at will on port or starboard 
side, amidships, by means of a lever, worm-wheel, er 


screw, according to circumstances. If the weather be 
fine, open slightly, which gives the highest speed ; if 
stormy head sea and wind, open more, which increases 
the power as it reduces the speed; if to stop her, close 
similar to a parallel rule, which shuts all the blades ; 
if required to back her, open to full extent, let the 
vessel acquire a little sternway, and all the blades 
would instantly reverse; then up with the guards until 
required to go ahead again, when on turning her head 
from the wind the blades would all go back into the 
original position for propelling ahead. By stopping or 
reversing one side the vessel may assist the helm to 
turn more quickly, and, if necessary, she could be 
steered altogether if any accident occurred to helm. I 
am perfectly convinced that no steamer could outsail a 
vessel of this construction in a heavy sea, although she 
would probably do so in light weather. 


Joux JAMES ALLINGHAM. 


KING NUMBERS. 


(4059.]—Ir E. L. G.” (letter 3990) will refer back 
to my letter he will sce that I did not say that it was 
king numbers that everybody knew before, but some- 
thing quite different. I never said a word about king 
numbers, good, bad, or indifferent, and willingly allow 
that he has said much about them that I, at least, did 
not know. What I fail to perceive is the connection 
of the curious properties of numbers he has been ex- 
plaining with the question whether the convenience of 
having what is called the metric system in use would 
or would not overbalance the cost and trouble of in- 
troducing it. It seems to me that the best judges of 
that are those who have tried both the English and 
French systems sufficiently long to become familiar 
with both, and I believe thut those who have are 
nearly unanimous in favour of the change. Is this 
belief correct ? PHILO. 


PRACTICAL INSTRUCTIONS FOR MAKING THE 
PIANO ACTIONS IN No. 868. 


[4060.] — HAV NG contributed full-sized working 
drawings of these actions, and a pretty full description 
of their advantages, perhaps it may be as woll also 
to contribute some instructions which will, I trust, faci- 
litate the operation of making them. 

It may, at first sight, seem rather presumptuous 
for so unpractical a person as the Blacksmith must 
be, to pretend to give practical instructions to small 
work makers, whose general experience must so greatly 
exceed his, how they can most easily form the parts of 
these actions, but it may be some excuse for his pre- 
sumption that in the construction of them he has been 
enlightened by experience which they cannot yet 
possess. So he subjoins a few hints which, in his 
opinion, even those eminently practical men would do 
well to bear in mind. 

That it might resist the rebound of the hammer 
from the strings as little as possible I had the sticker 
O, Fig. 1. made as light as I eonsidered consistent with 
necessary rigidity. Its section is jin. from back to 
front, by zin. wide. It was made deeper than its width 
to afford sufficient depth for the oblique hole which 
receives the projecting piece. To make it wide enough 
for that hole to be bored in it, the upper 2in. of its 
length was reinforced by cheeks formed of two slips of 
good beech wood, one-tenth of an inch thick, one being 
glued on each side. For this purpose I know no better 
wood than beech, well-selected ; no doubt good Spanish 
or Cuba mahogany would answer, but beech is stronger, 
cheaper, and, I think, holds the glue better, and for the 
latter reason I prefer it to hornbeam, which I first 
employed, and I don't think any much aheaper method 
than this of forming the sticker will readily be devised. 
Shoald it be desired to make the sticker capable of 
being disconnected from the butt on the French system 
—which I greatly prefer—probably the most facile and 
cheapest plan will be to glue one cheek in its place, 
then glue on the rectangular projecting piece required 
in lieu of the cylinder P, and when quite dry to plane 
the sticker in a suitable matrix to its required thick- 
ness, after which, the right-hand slip or check being 
glued in its place, the projecting piece will bs well 
secured between the two cheeks, but it would greatly 
strengthen the connection of the parts if two (about 
No. 24) soft copper wire rivets were ineerted below and 
one through the rectangular projecting piece, employed 
in lieu of P, whose section may be gin. x gin. 

There is no necessity to m the lower end of the 
sticker into a cylinder. If tapered for a trifle more 
than half its length until its end is but }in. square, it 
may then have its edges planed off and thereby its end 
rendered octagonal, which answers quite as well, always 
assuming it to be glued im the centre of the cloth or 
felt disc at its bottom, and that it does not touch the 
hole in the rail in any of the positions into which the 
hammer carries it during performance. ) 

Should it be determined to attach the damper to the 
butt in this sticker action, Fig. 1, which, as it saves 
fally joz. in the weight of the touch, is a thing I 
should certainly do myself were I able to conceive it 
possible I could ever become foolish enough to be 
tempted—(qy., by the evil one)—to have a piano with 
a sticker action finished for me. I much prefer, how- 
ever light the sticker bo made, for the escapement, if 
any escapement be allowed, to be at the hammer butt. 
It is obvious that the forked portion of the butt must 
not extend far below the hammer centre, at least the 
last half inch of its length—it should be made abont 
zin. longer below the centre—must be filled in solid, and 
have a hole bored in it into whieh the damper wire can 
be screwed. Of course it would be possible to mortice 
the butt cheaply by suitable machinery, and leave 
its lower part solid for the insertion of the damper 
wire ; but, considering small work makers do not usually 
possess mortising machines whose scale is suitable for 
such small work as making the butts of pianoforte 
hammers (sooth to say, I greatly doubt if one such 
machine exists); also considering that they seem to 
think it is their mission to do everything they well can 
do (and sometimes something more) with the circular 
saw, I presume they will prefer making these forked 
butts with a circular saw (say) zin. thick, which is the 
space between their prongs, and to fill up the lower 
balf-inch of their length by glueing a piece of hard 
wood (say) hornbeam, beech, or Cuba mahogany, be- 
tween them. It might be preferable for the grain of 
this piece to be at an angle of abont 80° with that ef 
the butt, because the glued joint would be quite as 
strong, and if would hold the screwed portion of the 
damper wire better than any wood can whose grain is 
parallel to the hole which receives it. It would bea 
further improvement to leave that portion of the butt 
which is more than five-sixteenth’s of an inch below its 
centre wire, the same depth from back to front as its 
upper portion, which receives the hammer shank, be- 
cause this will not only afford larger surfaces to be 
glued together, but also room for a couple of soft No. 
24 copper wire rivets, one in front of and the other be- 
hind the damper wire, thereby greatly increasing the 
strength of the butt at an inconsiderable cost. 

It will be observed I have designed the butts in both 
actions, Figs. 1 and 3, so that the holes which receive 
the hammer shanks are bored parallel to the backs of 
the butts. This, which is by no means essential, was 
intended to facilitate correct guidance while boring 
those holes. As merely glueing the joint bet ‘ 
arms CC, which carry the counter weights 
the butts conld not be relied on for endur 
shown, by dotted lines, glued wooden do 
through the butts from their backs inte 
for connecting the parts securely. The 
apply with equal force to the joint betw 
and vertical portions.of the hopper H in 
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securing this joint T have also thus shown two wooden 
dowels, about tive thirty-second's of an inch in diam-- 
ter. These must, of course, be inserted sufficiently 
to the right and left of the centre of the hopper to 
allow room for the cheek wire descending bet seen 
withont touching them. 

As the only means provided in Fig. 8 of regulating 
the distance of the hammer from the strings—and the 
arallelism of the damper to the strings—is by bənd- 
ng the damper wire, it will be fonnd needful to facili- 
tate those regulations by employing a somewhat 
thinner, or at least a softer, material than hard 
brass or iron for the damper wire. I found moderately 
bard drawn copper — well stretched piece of copper bell 
wire, for instance—and soft brass wire preferable for 


this pe „because its form was very easily altered. 
tool wit 


by a h two nicks, one of them being at its end 
and the othrr at its «ide. The regulation did not re- 
quire much time to effect with this tool, which is easily 


made. 
As it is Fi base notorions that all pianoforte makers 
are so far advanced in eivilisation as to have all (intel- 
Lectnal) things (if not their worldly wealth) in com- 
mon, and no trade secrets from each other, and 
that they alao are willing to co-operate intel- 
leetually for their mutual benefit, also, as the 
practical reader must long ere this have become quite 
convinced the writer is totally ignorant of all practical 
details, he wery ’ambly suggests that Mr. Schacht, 
and others of your practical correspondents who must 
necessarily know so much more abont small work 
making than he possibly can, would oblige by suggest- 

better methods of constructing the different parts 
of these actions than his very limited experience has 
enabled him to carry out. 


Tug Hannomovus BLACKSMITH., 


HOW WE SEE A DISTANT OBJECT. 


4061.J]—"E. J. D.” (letter 8974) infers that, because 
the rays which enter our eyes render objects 
‘visible, ‘two distinct sets of rays must proceed to each 
of the 8 tors, that is, one for each eye.” E. J. D.“ 
ehonld w that the eyes only catch proportionately 
to their size the rays in contact with their surface, 
which impinge on them neither more ner less than on 
every other object in epace at an equal distance and 
equally unintercepted. The illuming ether is evidently 
‘that elastic as to need no atomic prisme for secondary 
reflection, it rebounds on all sides as balls inflated with 
hydrogen so thrown might aid towards exemplifying, 
each rebounding from contact with the other, rays 
extending till increased crossing rays finally divert 
them all. Astronomers may know at what distance 
combustion, or an unintercepted star, becomes invisible 
dy distanee; the law, or fact, may be learned. The 
great wonder is the enormeus myriads of ultimate 
ether atoms that by variety of impingence force 
delineate with such nieety every distance, shape, tint, 
and magnitude that we behold. : 
We easily see the rate of reduction of light rays on 
secondary reflection, when we behold our face at the 
glass, with the light first falling on our face, and then 
compare it with the reflected face when we turn, so 
that the direct ravs first impinge on the mercury, and 
then rebound to the face before they return, and re- 
bound again from the mercary inthe variedly medified 
impingements tbat present to us the picture of one's- 
eelf, J. BARWICK. 


14062. — “ E. J. D.” (let. 8974, 120) supposes a 
large statue of black, polished marble to be set up upon 
a plain, and seen by a vast multitude of people. 
How, then, he asks, is it that each individual of that 
multitude receives a distinct image of that statue ? 
“E, J. D.” seems to think that he wonld not be able 
to seo it unless rays of reflected light were proceeding 
from every part of the statue in a direct line to his 
eye, but I do not think that to be at all a necessary 
condition. In the first place, how do we discern that 


the statue is black ? Is it not because a great portion | farnaces of Mr. Tooth. 


does not reflect any rays of light to the spectator’s eye? 
No number of rays of light, be they few or many, can 
convey to the eye the idea of blackness—pure black- 
ness is the absence of reflected light. Having per- 
onived that the object is black, how do we perceive that 
it is a statuo. I submit that it is because we see the 
black non-reflecting contour of the object standing be- 
tween us and certain objects in tho background which 
do reflect light, such as distant hills, clouds, &3., and 
we zee that thie blaek contonr is that of a statue. But 
if no part of that statne reflected any light to the eve 
of the apectator it would appear against the background 
.as A flat, black silhouette, withont the appearance of 
roandness or modelled form. How, then, do we por- 
ceive this roandness and form? Woe discern this from 
the high lighta—thoso points on the statue whence the 
rays of light are reflected in accordance with the well- 
known law of the eqaality of the angles of incidence 
and reflection,—and it is to be noted that this reflected 
light is white light. The mind combines these two 
facts; the non-reflecting condition of a great portion 
of the statue, and the position, form, and size of these 
high lights, and a correct perception is obtained of a 
black statue. If “E. J. D.“ will take a black bend, 
and place ft on a sheet of white paper, he will perceive 
that the greater portion of the bead appears of an in- 
tense black, reflecting no rays of light whatever to his 
eye. He will also perceive the high light, a small 
speck of light which is reflected to his eye in accord- 
2008 With the usual law mentioned above, and that t is 
~n reflected he can easily test by moving to ene or the 
ther side of the head, when he will perceive that this 
eck of high light will appear to follow in the same 
rection as that in whieh he moves. If he were to 


photograph this bead lving on the paper he wonld find 
that the sensitised plate was not acted upon by that 
portion of the bead which appears black, clearly prov- 
ing that from thence proceed no rava of reflected light; 
but it would be acted on by the light from the paper 
and by the high light of the bead, and if from this 
negative a positive were priuted it wonld give a correct 
representation of the bead on the paper. Bono. 


— 


[4063.}—In reply to Mr. Barwick’s letter (3978. 
p. 120), I beg to state that he has not touched on the 
main point which I have pat forward, particalarly 
in my last letter (3974, p. 120), so I shall not at present 
allade to any of the statements in his letter. I wonld 
beg to refer his attention to my last (3974), and will 
now try and explain the point on which I want infor- 
mation. I presume he agrees iu the theory of light, 
which I have quoted, as to our seeing distant objects 
by pencils of rays emanating from every part of the 
object to the eves of the observers, no matter how 
numerous the observera may be, or where placed, so 
long aa the object isin view. Sir Isaac Newton per- 
ceived the difficulty, and he ascribes the reflecting 
power to the principle of repalsion, remarking that 
what appears to enr senses smooth and polished are 
found, when viewed through a microscope, to abound with 
ineqnalities. If, therefore, the power which produces 
reduction did not aot at some distance from tho refleot- 
ing sarface, these inequalities would prevent the rays 
from being reflected with so much regalarity us we flud 
they sre. This theory seems to me to reduce all rays 
to a sort of general specular reflection, and cannot (as 
far as I can perceive) explain the distinct ‘pencils of 
raye on the present theory of light. 

Again, I am ata loss to know how any object can 
provide all those rays to meet the requirements of a 
great multitude observing any ohjeot at the same time, 
for it is calculated that the best of mirrors reflect little 
more than half the light they receive. Thus we have 
the theory of repulsion upset, for by that the mirror 
ought to reflect the whole of the light it receives. Now 
to the point. From what cause do those innumerable 
pencils of rays proceed from every physical part of an 
object to the oyes of the numerous spectators (and .as 
the theory states) in right lines, and eonverging to 
points before they enter the eyes? Ff Hr. Barwiok 
adopts the theory of 
the specular reflection it would be likely to cause? 
Why do those pencils of rays converge to points before 
they enter the ere, and what is the inherent power in 
any object causing them to do so? Sappose an observer 
sees an object at threo foet distauce, he does so by this 
pencil of rays. The object is stationary, but the man 
retires from it, and we are to bolieve that for the most 
trifling change of position a fresh pencil of rays must 
flash from the object before he can see it; and in the 
case of a multitude constantly moving, the number of 
pencils of rays required to be thrown off the object 
would be innumerable. 
difficult, these rays must all converge toa point before 
they enter the eyes of tho spectators. Mr. Barwick will 
now, I hope, understand the natnre of the information 
I require, and I shall now expect that he will answer 
the above questions in detail. I must have full proof 
in every case. E. J. D. 


REVOLVING PUDDLING FURNACES. 


[4064.]—In the last impression but one of the 
Enouiso MECHANIC, it is stated tbat Mr. Danks’s 
patent for the revolving puddling farnace is contested.” 
While giving Mr. Danks all credit for the energy he 
has shown in this matter, beyond this he bas no enrthly 
claim whatever tu the invention. In 1853 Mr. Walker 
took out a patent for the“ revolving puddling farnace,” 
and most certainly Mr. Walker's furnace requires more 
consideration than it has yet received {rom the English 
ironmasters. 

Next to Mr. Walker we have the revolving puddling 
This energetic gentleman's 
patents were taken ont in 1859, 1860, 1861 and 
1834. On the other hand, the first patents taken oat 


ion, how does he get over. 


EXTINCT VOLCANOES.—VII. 


(4065.]——-Bustpxs the vo’oann of Jorallo (letter 
8833, p. 66), so recent in its origia, Moxico contains 
other re, Ortzaha, Tolaca, Taxtla, Popocatepeil, and 
Colima. What is rather remarkable is that these five, 
together with Jorallo, all lie nearly in a straight line, 
rouning east and west, The tracta of oonntry which 
these volcanoes have de olated with their lava are 
called by the Mexisans the Miipays. The most re- 
markable of the mountains is P pocatepell. Although 
it has long remained in comyarative qnietnesa, it 
was very active at the time of tbo Spanish invasion 
ander Cortos. Of the first approach of the Spaniards 
to this volcano, and of the attempts made by some of 
them to climb to the top, Mr. Prescott, in his“ History 
of the Conquest of Mexico,“ gives the following graphic 
accoant :— 


Wo are now passing between two of the highest 
mountains on the North American continent, Popo- 
eatepeti, the hill that smokes,’ aud Iztaccihuatl, or, 
white woman; a name sugzested, I think, by the 
bright robe of snow epread over its broad and broken 
surface. A puerile superstition of the Indians 
regarded these celebrated moautaius as gods, and 
Iztaccihnatl as the wife of her more formidable 
neighbour. A tradition of a higher character de- 
scribed the northern volcano as the abode of the 
departed spirits of wicked rulers, whose flery agonies 
in their prison-house caused the fserfal bellowings 
and convalsions in times of eruptions. It was the 


i classic fable of antiquity. These saperstitions legends 
had invested the mountain with a mysterious horror 


| 


that made the natives shrink from attempting its 
ascent, which, indeed, was from nataral causes a 
work of incredible difficulty. The great volcano, as 
Popocatepetl, was called, rose to the enormous height 
of 17,852ft. above the level of the ocean, more 

2,000ft. above the monarch of mountains, the highest 
elevation in Europe. Daring the present oentury it 
bas rarely given evidence of its voloanic origin, and 
‘the hill that makes has almost forfeited ita claim to 
the appellation, bat at the time of the conqnest it was 
frequently ina state of activity, and raged with un- 
common ‘fury while the Spaniards were at Thascala; 
an evil omen, ia thought, for the natives of Anahuac. 
Hts head, gathered into a regular cone by the deposits 
df sucecsssive ernptions, wore the usual form of 
volcanic mountains, when net disturbed by the falling 
in of the crater. Soaring towards the skies, with its 
silver sheet of everlasting snow, it was seen far and 
wide over the broad plains of Mexico and Puebla. This 
scene is enough to stir the yonng studevt up to dil- 


‘gence aud duty, and to consider the omnipotent hand 


i] 
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But to make the matter more | pines that shrouded its base. 


by Mr. Danks are of very recent date—viz., 1869 and | 


1870. He has since taken out two other patents, dated 
21st December, 1871, and 9th April, 1872. His specitica- 
tious, however, are not yet tiled in the patent office. 

On comparing the inventions of Messrs. Walker and 
Tooth with these of Mr. Danks, it is diticalt ia the 
extreme to discover what the latter claims as new in 
his patents. In my humble opinion Me. Danks ia a 
mere copier of the inventions of the above-named 
gentlemen. Let us hope that Mr. Danks's claims on 
England for this invention will not be classed among 
the other items in the Alabama claims.” 

Daring the late gront Exhibition in Paris consider- 
able agitation prevailed in Muglaud in reference to the 
great progress made iu the maanfactare of iron at Mr. 
Schn-ider's works in France. Wuen this subject was 
investigated, all these so-called French“ improvements 
in the mannfacture of iron” were to be found recorded 
in our patent otlice, as the labours, of hard-working, bat 
sadly neglected scientific men in England, which foreign 
ironmasters bad alopted. In the present state of our 
intelligence it would aopear that the scientific dis- 
coveries of the sons of England mast first be adopted 
abroad and re-patented here before sach discoveries 
can be appreciated in this country. This is a sad 
state of thing«, bat so it is, We have numerous 
acientitic institutions in England, bat these, so far from 
rendering any aid to the development of scientific dis- 
coveries, or in any way assisting the inventive genius 
of the nating, are utterly worthless, in fact, little better 


than egotistic shams. 
G. S. (Civil Engineer.) 


that formed such stnpendons object — the first object 
the morning sun greeted in hie rising; the last on which 
his evening rays were seen to linger, shedding a 
glorious effalgence over its head that contrasted 
strikingly with the ruined waste of land and lava 
immediately below, and the d-ep fringe of funereal 
The mysterious terrors 
which hang over the spot and the wild love of adventure 
made some of the Spanish cavaliers desirous to 
attempt the ascent, which the natives declared no man 
could accomplish and live. Cortes encouraged them 
in the enterprise,.willing to show the Indians that ne 
achievement was above the dauntless daring of his 
followers. One of the captains, accordingly, Diego 
Ordaz, with nine Spaniards and several Thascalans, 
encouraged by their example, undertook the ascent. 
It was attended with more diffionlty than had been 
anticipated. The lower region was clothed with a 
dense forest, 60 thickly matted that in some places it 
was scarcely possible to penetra‘e it; it grow thinner, 
however, as they advanced, dwind'iay hv degrees into 
a straggling stunted vegatation, till, at the height of 
somewhat more than 13,0)0ft., it fa ied avay altogether. 
The Indians, who bad held on thas fir, iutimidated by 
the strange subterrancons sounds of the volcano, even 
then in a state of combastion, now left them. The 
track opened on a black surface of glazed volcanic 
sand and of lava, the broken fragnents of which, 
arre-ted in its boiling progress in a ti .a%and fantastic 
forms, opposed contional impediment: to their ad vanoe. 
Amidst these, one huge rock, the Pi:> del Fraile, a 
conspicnons object from below, rose to the p»rpendicalar 
height of 150ft., compelling them to take n wide cirenuit. 
They soon came to the limits of perpetual snow, where 
new diffiicalties presented themselves, as the treacherous 
ice gave au imperfect footioy, and a falée step might 
precipitate them into the frozen chasms that vawned 
around. To increase their distress, respiration in 
these ac rial regions beeame so dithicult that every breath 
waa attended with sharp paius in the heal and limbs; 
still they preased on, till, drawing nearer the crater, 
such volumes of smoke, sparks, and cinders were 
belched forth from its burning entrails, aud driven 
down the sides of the monntuin, as nearly an ffocated 
and blinded them. It was too much eron for their 
hardy frames to endure, aud. however relactuntly, they 
were compelled to abandon the attempt an the eve of 
its complotion. They brought back some large icicles 
—a curious sight in those tropical ragiongs—nis n trophy 
of their achievement, which however imparfoct, was 
sufficient to strike the minds of the natives with 
wonder, by showing that with the Spaniards the most 
appalling and mysterious perils were oniy as pastimes. 
The undertaking was eminently characteristic of the 
bold spirit of the cavalier of that day, who. not content 
with the dangers that lay in his path, seemed to court 
them from the mere Quirotic Jove of advantnra. A 
report of the affair was (I boliave) transmitted to the 
Emperor Charles V., aud the family of Ordaz were 
allowed to commemorate the explo:t by aasaming a 
burning mountain on their escutchvon. The gevoral, 
not being satisfied with the result, two years afterwards 
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sent up another party, ander Francisco Montaffo, a 
cavalier of determined resolution. The object was to 
obtain anlphur to assist in making gunpowder for the 
army. The mountain was quiet at the time, and the 
expedition was attended with better suocess. The 
Spaniards, five in number, climbed to the very edge of 
the crater, which presented an irregular ellipse at its 
month, more than a league in circumference. Its 
depth might be from 800ft. to 1,000ft. A lurid flame 
barnei gloomily at the bottom, sending ap a sulphurons 
steam, which, cooling as it rose, was precipitated on the 
sides of the crater. The party cast lota, and it fell on 
Montaffo (I believe) to descend in a basket into this 
hideous abyss, into which he was lowered by his com- 
panions to the depth of 400ft. This was repeated 
several times till the adventarous cavalier had collected 
a sufficient quantity of sulphur for the want of the 
army.” 

The more tranguil state of the voloano in modern 

times having rendered the summit no longer so 
Gifficult of access as it was in those days, the ascent 
bas been several times achieved, twice in 1827, and 
again in 1833 and 1834. The crater is now a large 
Oval basin, with precipitous walls composed of beds of 
lava, of which some are black, others of a pale rose 
tint. At the bottom of the crater, which is nearly 
fiat, are several conical vente, whence are continually 
issuing vapours of variable colours, red, yellow, or 
white. Phe beds of enlphur deposited in this crater 
are worked for economical purposes. Two snowy 
peaks tower above its walls. Not less magnificent io 
its ‘proportions is the volcano of Orizaba, which is 
nearly of the same height as Popocatepetl. It was 
very active about the middle of the sixteenth centarr, 
having had several great eruptions between 1545 and 
1560, but since then it has sunk inte comparative 
repose. This monntain was ascended by Baron Miiller 
in 1856. A first attempt proved unsnccessfal, bnt by 
passing a night in the grotto, near the limit of perpetnal 
snow, he was able, on the following day, after a toil- 
some ascent, to reach the edge of the crater. A vellow 
crust of sulphur coats in several places the internal 
walls, and from the bottom rise several voloanio cones. 
The soil of the crater, as far as I could see, was covered 
with snow, conseqnently was not at all warm. The 
Indians affirmed that, at several points, hot air issnee 
from crevices in the rocks. Although I cauld not verify 
their statement, it seemed to me probable, for T have 
often observed similar phenomena in Popocatepetl. 
There are several of the West Indian islands of volcanie 
origin, and three of them, St. Vincent, Martinique, 
and Gnadalonpe, contain active volcanoes. The mast 
remarkable is the volcano of Morne Garon, in St. 
Vincent, the ernptinns from which have been particu- 
larly violent. In 1813, the ashes which it threw out 
were so great in quantity, and projected to so vast a 
height, that they were carried to a distance of two 
hundred miles in the teeth of the trade wind. From 
Mount Petes, in Martinique, there was an ernption in 
August 1851. La Laufriere. the volcano in Guadalonpe, 
is said to have been cleft in twain daring an earth- 
quake. Its activitv has long been in a anbdued state, 
but it is remarkable for its deposits of sulphur. 


Ratrg Lowpon. 


PSYCHIC MANIFESTATIONS. 


(4066.J—Preuit me to point ont the suspicions 
resemblance betwean tha performances of the “painting 
medium“ (noticed at p. 58) and the “sleeping preacher” 
of James J.'a reign. In his sleep. so-called, Dr. Hay- 
dock preached good sermons with a good voice, and 
quoted Hebrew; while, when he was awake, as there 
was good (7) evidence to show, be knew no Hebrew, and 
sfuttered badiy. He used to preach before numerons 
fellows of the Oxford enlleges, whom he completely 
deceived. He waa next taken ap to Court, and preached 
there before the King; bnt James forced him to 
“ingenuonsly nee and acknowledge that this nae of 
my noctnrval discourse, seeming to be in a deep and 
sound sleep whan indeed I waa waking, was from the 
beginning a ralnntarr thine,” &. This confession was 
made April 27, 1695. What a pity we have not 
another James I. to make Mr. D—— make a little con- 
fession in 18721 HEDERA, 


P.6.—Thera is an acconnt of this man at p. 838 of 
Diaraeli’s “ Miscellanies of Litaratnre.” and a fuller 
one in Chambers’s Journal for Feb. 17, 1872, p. 99. 


DR. CARPENTER AND PERSPEOTIVE. 


[4067.J]—Or course no one conversant with per- 
spective wonld think of disputing E. L. G.'s” axiom, 
that on a vertical plane all rerllv vertical lines must 
be projected vertical, and no tower not tapering can 
have ite pictnre tapering at all, whether its height he 
100ft. or 100 miles. This is indiapntable. But a enrious 
question arises, and if it will not be considered trifling 
with the anhject, let us anppose that there abonld be a 
tower bnilt, sav, ten miles high. How could M. Paria 
possibly represent it as it would be noticed by his eye? 
In the first nine, in order to see the base of the 
tower he wonld have to look straight before him, level 
with the plain on which the tower stood; but in order 
to see the top he would have to look right up over his 
head, nearly into the actual zenith, and as his eve 
roved over the tower from sammit to base, and from 
dase to sammit, it wonld appear to bend over him in a 
eurre. I think it wonld be rather difflonlt, not to say 
painful, to make a sketch of the tower as it reallv ap. 

Of onarse I am supposing that the tower is 
not very distant from the spectators, say, a quarter of a 
mile, Bono. 
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ONE PROOF OF THE DELUGE. 


[4068.]—** P. Sarratimnus ™ (let. 5068, p. 119)—if we 
pass over the mis-atatements of the former parts of that 
Jotter (which shpuld be compared with his last query 
9389, p. 489, and my reply, p. 51 —aske in the last 
sentence for some phenomenon unaccounted for, and 
unaccountable, by causes Bow in action, or without a 
cometfall. Now, in total ignorance what spot or 
country on earth P. Santalinus“ may inhabit, I can 
ouly lay, perhaps, nine to one that he is within a walk 
of such evidence. It is most probable that he cannot 
stir a mile, and very probably not step out of his door, 
without standing on ground whose form deties all 
Lrellian theory to account for, being such as the 
‘* canses now in action,“ never could form either in 60 
million or 60 billion years (to say nothing of the 60 
thousand of F. R. A. S., let. 8960). Probably. 
99 hundredths of our habitable earth surface belongs to 
this category, bat as the remaining bundredth includes 
the most fertile and therefore populous lands, and in 
some cases whole degrees in width ef them, I muat bear 
in mind the possibility that P. Santalinas may dwell 
where he might have to take whole day,’ journeys to 
reach the following evidence. This wonld be sn if he 
dwells, for instauce, in Alexandria, Calcutta, Venice, 
Ameterdam, or New Orleans, From any of those 
ciliea, to reach the traces of cometfall, or facts in- 
explicable without it, he must either go down a shaft 
or boring to some considerable depths (which, strange 
to say, are recorded by Lyell, bat ho other anthor I 
know of), or else he must go, perhaps, some hundred 

miles away; in fact, leave the allavinm. Alluvial land 
is the work of canses now in action,” and so are 
fore-shores aud glacier moraines, and moreover, all 


precipices or cliffs, and banks that are as steep (or 


nearly so) as their material would stand durably in an 
embankment, All these kinds of surface the present 
actions, volcanic and atmospheric, are adequate. 
between them, to produce. But these alone ara they 
tending to prodace anywhere, and had they oontinned, 
or were they to continue a very long time uninterrupted, 
perhaps even the “sixty thousand years” of 
F. N. A. S.,“ they would redace the whole of oxisting 
land to these forms. There would be no othor dry 
land than— 

. Lava streams. 

. Cinder cones, 

. Allnvial flats. 

. Embaukment—asteep hill- idea. 

. Cliffs and peaks, or aiguilles. 

. Blown sand- hills. 

. Moraines. 

Of undulating and gently sweeping hill and vale, 
which P. Santalinus must well know to constitate a 
majority ofall present land surface, there would, in a 
certain amount of time, remain not an acre. For the 
canses no in action,” instead of, as the Lyvellista 
dream, anywhere making this kind of surface, are 
everywhere unmaking it, and throngb al! historia time 
have been diminishing its amount! A few experiments 
with clay or dre mad, ora little observation either on 
a sandy tidal shore, or on fresh heaps of ‘nearly any 
soil, exposed to all kinds of weathor, suilice to prove 
this, 

Bat coming to the globe's surface, regarded as a 
whole, P. Santalinus will allow that all the land is 
divided into acertain number of valleys. On whatever 
spot a drop of rain may fall and ran, it will reach the 
sea by one ordained path, so that every sqnare foot 
belongs to some particular valley, and the division he- 
tween valley aud valley is but a mathematical line. 
Now valleys, in this brondest sense, constitrting our 
whole world, ara divisible first into the floored and un- 
Jloored ones. The valleys of main streams, of nearly 
all that have names, or that are marked on comman 
atlas maps, are, for m sat of their lengtb, floored with 
allavinm or flat gronnd, rising lengthwise; indeed, 
parnllel with the river's course, bat level across at any 
paint, like the stage of a theatre from sido to sida. 
Tie width of floor mav be not half a mile, or many 
miles, and in approaching the sea ench floors widen, 
or else several ran together, and form whole allnvial 
conntries, as Beugal, Lombardy, Holland, or the English 
fens. But the minor vales, all whose streams have no 
names (or none on ordivary maps), and in some strata (a4 
chalk) ramify for miles and miles without a vestige of 
stream, and which mako up the majority of every 
countrs’s area that is not fen. These have, 
for most of their length, no alluvium: they 
ma be called unfloore?, as the Fleet or Holborn 
Valley, through the heart of London, and that of 
Marylebone (properly Mary-bourn) crossing its West 
end. Now, these are to be distingnished—as, indeed, 
the major sort are; bnt T speak here of the anfloored 
vales, because it ia only in them that the distinction be- 
comes glaring and impossible to ignore—into thase 
whose cross section is a wavelike curve, fine y roanded 
off, convex beyond or above the place of steepest fall 
on either side, and concave between these points, and 
those whose section is a mere V, a fnrrow or ravine, with 
banks of eqnal gradient from bottom to top. These last 
I will call furrow-vales, aud the former sweep-vales, 
using the word ‘‘sweep” as short for “carve of oon- 
trary flexure,” for which there hardly seems anv other 
single Englisch term (equivalent to the French accolade) 
for the word “‘ ogee," used in building, is so gross a 
perversion of og ve itself, already totally perverted in 
France (for in old French ita sole meaning vas groin 
rib,” and in modern ite sole meaning is “ pointed 
arch“), that it should be abandoned, as now, in both 
languages, a mere source of confusion. Observe that 
the uniform slope of the farrow valley nowise renders 
it lees pietaresque or varied in onrvatare than the 
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semblance to a railway cutting. Each necessarily forms 
in plan a succession of sweeps or contrafluzures, every 
protruding part being convexly oovicsl, aud every re. 
cess part of a hollow cone, The straightness, as op- 
posed to the awelling carves of the sweep valley, be- 
longs only to the engineer’s eroas section of each. 


— 5 
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SWEEP VALLEY Fung VALLEY 


Now, it is simply impossible to form sweep Valleys 
by, any length of exposure to “causes now in action.’” 
A heap of fine olay, loam, mortar, exposed to a single 
shower, will be farrowed with miniatare gutters, 
gorges, and even, in the lower parts, model floored 
valleys, with their alluvial flats; and if they extend to 
the shore of a pond, you may even see the process of 
delta forming. In one hour of thunder-showera you 
may see, by means of an upset waggon load of soil, 
the entire history of a continent acted in miniature; 
aud study it as if the mound were the Abyssinian 
table-land, the chief rill the Nile, and minutes were 
centuries. All elfecta of “atmospheric denudation ” 
and alluvial deposit will be accurately repro- 
duced; but nothing like a sweep valleylet, not 
even of the above dimension, an inch wide; ner can 
any length of rain exposure begin the least tendency 
to such sweeps and undulating forms. On the oon- 
trary, the perpetual action is to deepen and lengthen 
each farrow once begun, to lengthen them backward or 
upward into the beart of the mound, and multiply 
their upper branchlets; deepening and stespeniag 
every farrowlet wherein there is no deposit of 
allaviam going on, but widening none, so that 
all the decaying (or non-alluvial) surface is grow- 
ing ever more rugged and more furrowed, and less 
like ordinary habituble hill aad vale. It may lose, 
indeed, bite of sheer precipice, by their wearing down, 
as Shakespeare's Cliff has done; bat loses also, and 
withoat recovery, all gentle gradients, which are pro- 
gressively steepened, by erosion from their feet, and 
reduced to the steepest angle the material can assume 
(in rainy air). The only widening that the weather can 
effect in any ravine is that which may be sean in de- 
ascending the gocge below any ancient waterfall Jast 
below the fall the sides are vertical (if not overbanging), 
not having had time to be weathered back by landslipa 
into their permanent form of banks. Thus, of the six 
miles of gorge made by Niagara, the upper mile, noxt 
the fall, is a walled rectangalar groove; bnt each far- 
long farther down, beiug older, has less and less cliff, 
more and more slope (of slipped brow above and débris 
below}, till, at Queenstown, the cataract's original 
place, where it began itè work (not Lyell's ‘30,000 
veara,“ which plenty of his own observed facts contra- 
dict, but, as any real inquirer will find, only fve 
thousand ago), there remains no oliff, but bauks ag 
regularly gradiented as the cleverest railway work ; 
and such they must remain (except for catting back of 
more tributary farrows) if“ canses now in action” go on 
nvinterrapted for ever—no andalation, no sweep-vale, 
for there are no causes in action to smooth off into any 
sach form. 

All this Niagara process we mav see rehearsed in one 
hour, any fine day, on a shore of fine sand that a rill of 
fresh water crosaes to reach the low tide, In sand but 
slightly damp, it will out itself a channel, with one or 
more iach or two-inch Niagarase, quickly eating their 

way back, from the sea or wet sand, across the damp or 
drying, to the dry or to high-water mark. Your two- 
ioch Niagara leaves, at any moment, its last-cot yard 

' or two of channel between a pair of two-inch precipices, 
as vertical or overhanging (for in two inches damp 
nalt sand can even stand overhanging) as those whereby 
Canada acd New York State frown at each otber 
across the last mile of roaring passage that their conti- 
nents’ outpour has hewn itself. Bat a few yards 
nearer the sea these carious sand-steps, especially if a 
shower has fallen, will have become slopes, and the 
rill's channel (if it bas svollen aud sbrunk again) be a 
model of (say) Upper Egypt, a floored valley between 
regular level-topped steep, bounding the deserts on 
either hand; the shranken rill windiog across its wide 
tut door, alternately close to the foot of one steep, and 
anon across to the foot of the other, as if they played 
shattlecock with it, but often having minor branches, 
canals of Yaesaf, close to both. Now, when the tide 
has riven and washed over all this, but not till then, it 
will make something like a gentle sweep-rale, like those 
of the Fleet, Mary-bourn, &0., that the northern half 
of Londen covers. 

No canses now in action, neither Platonic nor of 
Japiter Plavias (the only two acting on land), have any 
tendency to make aweep-vales, but are unmaking them. 
Hence Lyell has to bring in Neptune, bat also in vain, 
as a far superior geologist, Colonel Greenwood, has 
repeatedly shown in editions of his work ou Bain 
and Rivers,” only he has not shown that these can 

‘ acoount for the majority of the surface. He has well 
explained what they can do, and exposed the incon- 
sistency and maddie wherewith Lyell drags in centina- 
ally both Pluto and Neptane unwarrantahly and aselessly 
to acconnt for things parely of Japiter Plavias his sole 
work. Moreover, Mr. Scrope has, by Lyell'e own admis~ 
sion, exeladed from central Franee (a most ty ploal and im- 
mensely evidential diluvial region) any visit of Neptane 
proper, any sea overflow, sweep, or herisontally actin: 


sweep valley, for as the stream or bottom is never | deluge, sinos, at least, Eocene times. The Fre: 
straight, the banks have no plane portions or any re- I geologiata, at least, have long begun to ee that 
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chief of the enormons denudation which has moulded 
the present lands can neither have been subaérial nor 
submarine; the two between which Lyell (with his 
shadows) and Greenweed, his stout and seemingly now 
sole opponent, may fight for ever, both being 


ually 
unable to account by continuous actions for whails the has also politely sent me, by last mail, a photograph 


work and monument of an astronomical catastrophe. 

Observe that the more any district has had of sub- 
nérial denndation,” the less has it of undulating ground, 
or the most commen character of surface. This 
common character of sweep vales is most developed, 
and most exquisitely carried out, upon deserts, or the 
districts having either least rain or no streams; if we 
may trust published surveys, in the waterless deserts 
bordering Egvpt, or here in England on Salisbury 
Plain, on which it remains donubtfal whether the 
autumn review can be held, becauseit is by farour most 
waterleas district. Professor Smyth notes as unac- 
countable this most elaborately valleyed moulding of 
the African rainless hills; but the rule applies univer- 
sally, the fewer springs the more beautifully and dis- 
tinctly vater - moulded the surface. On the other hand, 
no land historically of known age, alluvial or volcanic, 
or upheaved in historic time from a sea, has anything 
but ravines or gulleys, no vale or approach to anything 
like undulating ground. And the districts most like 
such new lands, or like weathered heaps of our own 
‘ making, are those exposed to the greatest yearly rain- 
fall. I will only name, as a striking case, the eastern 
end of Jamaica, probably also the last of any moun- 
tainous tropical island which meets the brunt of the 
conrtant trade winds and condenses their vapours, in 
this case of Jamaica, into two or three fathoms of rain. 
a fall per season. Its name signified “Land of Springs.” 
You will nowhere find, I believe, less undulating 
ground. For the space of a moderate English county. 
scarce an acre inclined at between 2° and 80°, or, in 
short, between allnvial flat and the steepest bank that 
will stand, for these two kinds of ground constitute all 
to the exclusion of original (i.e., deluge- moulded) enr- 
face. A view will have undulating lines or horizons, of 
course; these being the ridges or water-partings between 
valley and valley. But all these are as sharp as a 
house-ridge ; too narrow even to make a foot-path, for 
the slopes, universally of one angle, about 35°, simply 
ascend from every stream or alluvial floor edge to that 
height in the air where they will intersect the like slope 
from the next other stream or fint, so that if yon had a 
model of merely the alluvial flats and lines of stream, 
you could proceed to bnild up in clay a perfect model 
ef all the country, and find the exact height of every 
equare yard withont seeing it! 

That is simply a bit of totally weathered country, or 
the state to which weather is tending to bring all the 
earth, and to which the present course of things left 
long enough would infallibly bring every square mile— 
as, indeed, Colonel Greenwood has well shown. But how 
much of existing land is thus fully weathered ? Probably 
not a hundredth. Now, on the remaining ninety-nine 
of all habitable land (except alluvinm), there is lite- 
rally not one acre whose form the Lyellian geology or 
causes now in action” can account for. Every acre 
in our five zones, thatis not modern, that cannot be 
historically traced to an origin within these fifty 
centuries, has been plainly under a cataract, which is 
not a cause now in action. E. L. G. 


RADIUS OF SURFACE OF OBJECT-GLASS. 


14069. —I FEEL I am much in Mr. Vivian's, 
„Orion's,“ and Mr. Oldfield’s debt, but should like to 
inform them how matters are with the object-glass. I 
took my own made eyepiece ( power 130) down toa 
friend's Sin. equatorial, where it defined about equal 
to his own. But with my own glass it does the follow- 
ing:—On looking at a small white paper disc on a 
black board, a faint bluish ray is seen on two sides of 
the disc, perhaps more correctly it resembles a bluish 
white double secondary image. With ashorter focus 
colouris seen at quarters of the circle. It defines the moon 
well with the above power—only a slight doubleness 
on edge. But it is with Jupiter that I have most 
te complain of, he darts ont two elongated rays top 
and bottom; this destroys all belts, but his satellites 
are all seen unless they come too near this formidable 
ray. This interesting phenomena turns round with the 
object-glaes, not with the eyepiece. I should like to 
ask Mr. Oldfield are any object-glasses made with 
one lens fast in its cell, the other slightly movable 
by screws across the path of its optical centre? I am 
doing this with mine. Iam also aware of an error of 
about a 200th part of an inch on the edge of the flint 
Jens. We are told by Barlow, in his Manufactures,” 
that this optical centre is the all-important matter; also 
some reflection of candle flames, seen in and through 
that, are impossible conditions. My own definition of 
a lens is a piece of glass or a disc of glass cat abso- 
lutely true off a cylinder of small material; its edge 
would then be equal thickness, also its centres opposite. 
Would Mr. Oldfield be so kind as to give us the com- 
plete recipe and method of using a cement polisher, as 
in his reply (11090, No. 864) it might be usefal to many? 
He will see from this I am still lost in the blue rays. 


W. H. Casu. 


UNANSWERED QUERIES. 


[4070.]—Iw the ExoLIsH Mecaantc of 11th Febra- 
ary, 1870, I asked for some information as to the work- 
ing of Mr. Taylor's apparatus for screw-cutting—one of 
which I had just procured—and the method of cutting 
medallions in the lathe. Our sheet anchor, the author 
of * The Lathe and its Uses,” has been deaf to the 
call, and Mr. Taylor offers but small inducement 
for parties at the antipodes to purchase the ap- 


paratns, ns he tly declines to explain 
its method of working. With reference to the 
medallions, I find in your issue of 16th September, 
1870, that J. L.” has come to my assistance by pub- 
lishing a sketch of a machine for this parpose. He 


of some exquisite bits,of eccentric turning, including 
medallions, but, unfortunately, his description is too 
meagre to be of any practical use. Bergeron, in tho 
„Manuel du Tourneur,“ gives drawings of a machine 
for turning medallions—so arranged as to make the 
copies of the same size smaller or larger than the 
originals, with a description so full and minute that he 
who runs may read. I should feel much obliged to 
“J. L.” if he would favour us with drawings and 
descriptions of his apparatus as minutely as Bergeron, 
or as fally and distinctly as Mr. Plant, described the 
geometric chuck in your pages, on 4th November, 1870. 
He should remember that a lathe with two mandrils is 
a rara avis with amateurs, and reqaires some explana- 
tion. Iam inclined to think that a simpler method of 
turning medallions might be adopted, bat I shall 
reserve my views on the subject till J. L.” favours us 
with a fuller description of his modus operandi. I thank 
him much for what he has done, but will thank him 
more for what he has still to accomplish. There are 
no secrets in art since the ENGLISH MECHANIC has 
become the medium of inter communication with 
amateurs in all quarters of the globe. 
JoHN RAE, 


ECLIPSES OF THE SUN AS SEEN FROM JUPITER. 


[4071.]—As the eclipses of satellite 4 are of rare 
occurrence, I append a true sketch of the planet, and 
the shadow of satellite 4 at the beginning of transit, on 
March 14, 1872, as seen with a good 5}in. refractor. 
The shadow of the satellite is given to the most promi- 
nent marking observed on the said evening, for the sake 
of making future observations with the same instru- 
ment. The general hues of the planet were brilliantly 
brought out, so as to render the observation somewhat 
interesting. Two large belts of ochreish colour, with a 
dark belt between them, were seen south of the equator, 
represented at R R; likewise at R, north of the equator. 
As the shadow was traversing the planet’s disc, a some- 


what remarkable occurrence took place: the large 
polar belt seemed to unite with the dark belt south of 
the bright belt at B, happening somewhat about 
9.45 minutes after transit. At the end of transit of shadow 
of satellite 4, the bright belt (B) covered several degrees 
of the planet's disc, which, at the beginning of transit of 
shadow, was scarcely visible. RaLPH Lowpon. 


— — 


THE LINK-MOTION. 


14072.J— Tun dispnte as to the originator of the 
link-motion is, I should think, finally laid at rest by the 
recent presentation of a testimonial to Mr. Howe, sub- 
scribed by 200 persons who should be intimately 
acquainted with the facts. The testimonial, which 
consisted of a gold watch and chain (the former of which 
was engraved with Mr. Howe's name and a representa- 
tion of the link), a purse containing 200 sovereigns, and 
last, but not least, an illuminated address on vellam, 
was presented to Mr. Howe at the Angel Inn, Chester- 
field. After the dinner the chairman, Mr. Smith, of 
the Sheepbridge Ironworks, said :—That all inventions 
might be considered to be divided into two parts, the 
idea and the method of carrying it into execution, and 
he did not believe that in any one patent that existed, 
that the idea and the working it out were net traceable 
to two brains. It was the case with the steam-engine; all 
knew very well the pretty picture of Watt as a child 
watching the tea-kettle, while at the very time steam- 
engines were already at work—rude and clumsy, no 
doubt, but the steam-engine was a fact before Watt 
was born. Still, Watt took up the idea and made it a 
practical success. The real practical nse of the lisk- 
motion was to make use of the eccentrics of the engine 
to reverse the engine. No doubt that idea first struck 
Mr. Williams, but the way in which he attempted to 
carry it out would never have done, and if he haa been 


left to it, it never would have been carried out. Here 


the man of genius and execution steps into the field. 
He says, The idea is there, but it is of no use; the 
idea is a good one; can I make it of use?” He takes 
up the idea, bnt goes to the other end of it and works 
it out. Mr. Howe in reply, said that the matter had 

assed over sgo long that he did not expect to get any 

urther recognition than he did when he received 20 
guineas from Robert Stephenson and Co. Mr. Stephen- 
son had come to his bench where he was working, and 


seemed to have some doubt whether the link-motion 
would turn out well or no; but he said a present wonld 
be made him, and some time afterwards he received a 
cheque for 20 guineas, which he put in the bank, and 
which formed part of the money which brought him 
from Newcastle to Claycross. Mr. Howe then referred 
to the plans which had been previously tried to meet 
the object of the link-motion, and remarked that the 
original draught he had made of his plan was on the 
table, as also the wooden model he had made the day 
after drawing the dranght. He also read some letters 
written in 1843 npon the subject, and stated that the 
firat accnrate description of the link-motion appeared 
in the Practical Mechanic in 1846. In that year he 
made a design for applying the link-motion to winding 
engines, which he believed was the first time that was 
attempted, and in the latter end of that year he came 
to Claycross, and Mr. Binns set him to design some 
amall winding engines for iron-stone pita. He applied 
the link-motion to them, and found it so successfnal 
that they had nsed nothing else, and he believed that 
there was no other gear that would meet the require- 
ments. He then referred to the attempt of Mr. John 
Gray to claim the link-motion, and the trial which 
resulted in his defeat, and passed on to say that he 
thanked them heartily for the testimonial. 

I think it may be said that the dispute is now satis- 
factorily settled: it is not claimed that Mr. Howe 
originated the idea, but he was the man who turned it 
to account, and if the honours are to be divided he 
certainly deserves the lion’s share. Orude ideas are 
formed in many minds, but the master mind is that 
which utilises them. G. J. H. 


ERRORS IN POPULAR WORKS PROFESSING TO 
DESCRIBE MUSICAL INSTRUMENTS. 


[4073.]—I LATELY purchased Hiles’ Dictionary of 
12,500 Musical Terms,“ which, certainly, is a very big 
shilling’s-worth indeed, and would be very cheap, even 
at a higher price, if more nearly complete and accu- 
rate. Probably, so far as regards musical terms, 
accuracy is the rule of the work, and, after all, this is 
far more important to the musical student than any 
errors of commission or omission concerning instru- 
ments of *' mvsick.” Nevertheless, considering the 
writer is far from being the only person who feels an 
interest in the said instruments, both ancient and 
modern—as the present cellection at Sonth Kensing- 
ton Museum, and that which is now being formed 
for exhibition in the forthcoming international dis- 
play, testifies—he feels justified in commenting on 
Mr. Hiles’ clever, if not quite accurate, catalogue. 

About forty years ago I had the pleasure of seeing 
and bearing what was then alleged to bea new instru- 
ment of the double reed class, termed alto fagotto. 
This“ faggot ” of hollow sticks was shown to me by the 
late Mr. Bainbridge, the inventor of that pleasing 
instrument then so popular with the fair sex, the 
double flageolet. The tonos of the alto fagotto, or 
tenor bassoon, whose compass extended, if I am not 
mistaken, down to tenor C, wero remarkably firm and 
full, im my opinion quite equal to any sounds of the 
same pitches which it has been my good fortune to 
hear from its big brother even when the latter was blown 
by a Denman or a Baumann, and this is saying a good 
deal for their qnality. It was, indeed, a very effective solo 
instrument, and put the chalumeau of the clarionct 
quite to shame; bnt I find Mr. Hiles has omitted the alte 
fagotto from his list, unless, indeed, it appears under 
the titles of Conrtal, alias Dolcino, alias Tenoroon, for 
after all, the alto fagotto may be only the instrument 
formerly known by those appellations with a new name, 
which, for commercial purposes, at once converts it 
into a new instrament of ‘ mvsick,” just as the old 
harmonicou—one of the earliest of the free reed species 
blown by the month—has, by the addition of a pipe to 
enter our mouths, and finger keys like those of the 
flute, become the modern angelophone,” which 
musical angel, by the way, is also omitted from Mr. 
Hiles’ catalogue. 

That one of the very first words in Mr. H.'s catalogue 
„The Harmonious Blacksmith“ would look at should 
be harpsichord need not very much surprise" those 
of his friends who remember he formerly possessed no 
less than three examples of that old-fashioned instru- 
ment, for which he yet has an old man’s old-fashioned 
fancy. Mr. Hiles’ description of this ancient prede- 
cessor of the pianoforte is singularly inaccurate. He 
says,“ it had sometimes two rows of keys, the sound (qy., 
its sounds) were produced by a plectrum (qy., by plectra), 
a statement about as accurate as saying the sounds 
of the pianoforte are produced by hammers instead of by 
its strings and soundboard when itshammers cause them 
to vibrate. He adds, the keys were sensitive to the 
slightest touch, which is trae enongh if waste touch is 
meant, and, what is not true, chat however lightly the 
key was put down, it—query the key - produced a sound 
whose intensity could be varied only by moving— 
query the sound on the performer's hands—from one 
set of keys to the other, or by moving certain steps,” 
whatever the word stop may mean as applied to a 
harpsichord. Mr. Hiles adds,“ the single harpsichord 
had two unisons—I presume he means two unisonons 
strings—and the double harpsichord two unisons and 
an octave (string). 

From what I have quoted, it may be inforred the 
touch of the harpsichord was remarkably light, but the 
very contrary is the fact. The only workman I ever 
knew who was what would now be termed a harpsi- 
chord finisher, assured me he was accustomed to 
regulate quill plectra until, for a drawing-room instru- 
ment with light touch, an old-fashioned copper penny 
piece weighing an ounce would just cause each pleetrum 
to pass the string. More powerfal instruments 
were/regulated to what he called three arfpence 
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and tappence,” the tuppenny w touch being the limit 
of weight in harpsichords for domestic use, but bis 
dean - id of a concert harpsichord was the one 
that perished in the fire which consumed old Covent- 
arden Theatre, all the plectra of which he regu- 
lated to three original George the Third penny pieces. 
Now, when it is considered that an ordinary harpai- 
chord, with two nnisons and an octave string. has three 
plectra which hive to be raised simultaneonsly, I 
think it probable Monsieur the conductor at old Covent 
Garden found three times three ounces—in other words, 
@ nine ounces’ tonch—tolerably, or rather intolerably, 
heavy, and it must have convinced him that bie ocou- 
pation was no sinecure. The heaviest touches in 
modern pianon very rarely exceed three ounces 
(one third of this); and the touches of many modern 
rman grands, are only from two to two and a 
quarter ounces. The latter exceeds the weight of 
most pianos made during the Iast century, so it 
is not mnch to be wondered at that the writer—when a 
good little boy, which, alas, is some few years ago— 
was told bys rather old-fashioned teacher he ought 
not to play on the piano becanse its keys descended ao 
easily t it would certainly apoil his touch for the 
harpsichord and organ. Cateris paribus, the loudness of 
a barpisobord or piano will be in proportion to its 
weight of touch ; so we need not be very much surprised 
that Fanny Burney agreed with old Kirkman in think- 
ing the pianoforte of their time was but a very poor 
affair, and not to be compared with the harpischord for 
a co~cert instrument, although its weak sounds were 
rather pleasing for the performance of mere chamber 
music. ‘I rayther guess " things have changed “ pretty 
considerable ” since lively Fanny's time, both in masic 
and literature. “Evelina” would be voted very slow 
indesd compared with Miss Braddon, not to mention 
“Onid. 


Mr. Hiles' statement that a single harpsichord had 

bat two unisonons stringa is simply a mistake. Nodonbt 
some of the very earliest examples had but two, and 
perbaps not much, if any, greater compass than four 
octaves. They were, indeed, little else than double 
virginals or spinets; but the compass was extended to 
nearly five octaves abont two centuries ago. Not to 
mention the productions of the Rucker family, a fine 
example of which is in the possession of Mr. Hallab, 
and was nsed hy him in his illustrations to the Cantor 
lectures, reported in the ENGLISH MECHANIC about three 
years ago, I may remark tho only single harpsichord 
ever in my possession, dated 1774 — viz., the one 
formerly the property of Madam Catalini—had the 
scper-octave string and fonr rows of jacke, inclading 
tbo late stop.“ Nay, John Harris, in ap. 1780, 
patented “ a newly- invented harpsichord which might 
be performed on either one or two uniaons, or two 
unisona and one octave together; or the ‘forts’ and 
pianos, or loud and soft; and the contrary may 
be executed quick as thought, and also donble basses 
by touching single keys.” My celestina harpsichord has 
two ranks of keys; it is dated 1778, and haa, of course, 
the super-octave string; but, like the single harpsi- 
chord, it has but sixty keys. Probably our ancestors, 
in their remarkable wisdom, considered it im ossible 
ta distingnish a semitone whose pitch was boirean 
FF and GG. My modern harpsichord, dated 1790, 
the most modern I ever saw, excepting that in the 
possession of Mr. Chas. Salaman, has the F sharp be- 
tween those notes, and a beautifully made Venetian 
swell. Tho weight of its touch was at one time 10oz. ; 
bot had it possessed another string sounding the sub- 
octave, I snppose its tone would not have satisfied me 
until its touch had been increased to from 1°02. to 
150z., when all four strings were plucked simultane- 
ously. Capttal practice for strengthening the fingers. 

I bave read that Handel possessed a large harpsi- 
chord with not only two unisonons, but also with super 
and snb-octave strings, thereby extending its compass 
to seven octaves. Probable the “large” one he de- 
vised to his friend. The Rucker “ in South Kensing- 
ton Mareom, contributed by Messrs. Broadwond, has 
bat three stringe, consequently, if it ever was Handel's 
property, which seems very donbtfal, it can hardly be 

the “largo” harpsichord be devised to bis friend. 
Probably this, like most of its contemporaries, has 
perished, and many remaining examples of ancient 
musical instruments will perish also unless conservative 
Principles (in relation to them) become more prevalent. 


Tae Harmonious BLACKSMITH, 


—— 


THE PIANO-QUATOR OR TETRACHORD. 

[4074.]}—Has “Tbe Harmonious Blacksmith” seen 
piano-quator, and heard it properly played ? if not 
there is a treat in store for him. THis instrument, 
under a new, but to my mind an ugly name, tetrachord, 
can be geen at Stead’s, in Piccadilly ; I forget the number 
Referring tothe harmonicon, the finest instrument or 
instruments of this kind I ever heard, were performed 
upon by the brothers (8) Richardsen, who were giving 
concerta here and in the provinces some years since, 
and termed by them the Rock and Steel Band.” 1 
well remember the effect it had apon me the first time 
I attended their concerts. From memory, I consider 
the frame of this instrument was about 25ft. foet long, 
om which wore laid roughly cut pieces of rock, similar 
in appearance to the atone used by mowers to sharpen 
their scythes with. These brothers performed at the 
same time (each occupying his proper portion in the 
acale of compass of the instrament), by means of small 
wooden mallets, one in each hand; in fact, the middle 
oecupsnt had a double-headed one. With astonishing 
facility, expression, and point they rattled ont the 
overture to“ Zampa,” Schaloff’s ‘Carnival of Venice,” 
Jallien's " British Army Quadrille,” &o.; even the drum 
was well imitated. The steel portion of this instra- 
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ment was on the same principle as the harmonicons now and the f. W. ram 
made, but much longer, and wider in scale. I should 


think the CC note was quite 4ft. long. Disc. 


SIMPLE WAY OF FITTING BICYCLE HANDLE. | round the foot of which runs 

(4075.]—As the time for bicycle-riding is again 
coming of, I wish to place before the readers of the 
» and efficient 
method of fitting their bicycle handles, which will 
keep them tight, and prevent them making a noise. 
Make, or get.made, the iron handle A, leaving two 
round bosses at BB, through which drill two jin. holes. 
Procure a piece of good jin. round iron, and draw out 
a tang on each end on which to fix your timber handles, 
you can best do by boring a hole right through 
handle, and letting iron tang through it, and secure at 


ExoLIsu Mecnuanic a simple, 


which 


2 18. / 


end with a thin brass or iron nut, which can be filed te 
shape of handle when finishing. Screw abont an inch 
near each end of jin. iron rod, where it rans through 
the two bosses BB, with the gas thread for jin. iron 
pipe, and get a jin. iron pipe socket. Fix in lathe, 
and turn two cones as in Fig. 2, cut them off, and 
having first coned or rimed out the holes BB, piace in 
your jin, rod, and screw up the two cones on the out- 
aide so as to compress or spring in the handle alightly, 
and let the cones fit rather tight on the spindle. Fix 
on your handles and finish off. You will find you will 
have a tight, well-ftting handle, and one which will 
not annoy you with that shaking, rickety noise so 


common in bicycle handles. Franois J. B. 


GASSENDI. 


[4076.]—In the ExcLIsH MERCHANTO for January 26, 

p. 487, you kindly inserted one of my sketches of 
Gassendi, with a description of markings situated 
chiefly on the eastern portion of the floor, while the 
west was covered with shadow. I now send you another 
sketch of the same orater, with a description of dotails 
contained chiefly ou the western portion of the floor, 
so that these two sketches will eomplete each other as 
far as they go. To prevent crowding, and also to 
as far as possible, the work of your engraver, 
8 or numberéd those markings which 

have received a designation in my sketch of January 26. 
I beg, therefore, the reader to refer to the description 


lighten, 
I have not lette 


there given for objects not described now. 


I observed Gassendi on April 19, 1872, from 8h. to 
12b. p.m. The air was rather good, especially about 
midnight. At times—far too short, indeed—the whole 
of the floor seemed as if covered with gravel, so nume- 
rous wore the markings. Had this lasted, it would have 
been Impossible te give a sketch or a description of 
them, on account of the superabundance of markings. 
It reminded me of that fine region situated S.W. of the 
wedge-shaped valley, only the markings were the 
miniature of these. 16 is Bohröter's N. crater. 17 is 
a cleft emerging from behind digit a (see sketch of 
January 26). It directs its course due B., passing at a 
short distance E. of crater 16. Just S. of this crater, 
where No. 17 stands, the cleft seems to be enlarged. 
This ie the marking I spoke of in my letter of Jan. 26. 
The cleft 17 meets cleft 19 where it ends. 18 isthe 8. 
crater of Sobröter. 19 is a cleft emerging from the 
shadow of the west rampart just now. Its general 
direction is 8. S. E., forming a very obtuse angle near 
crater 18. It runs along the N.E. foot of mountain 23 
and ridge 21. From the point where cleft 17 meets 
cleft 19 to the end I have seen other branches on 
March 2, 1871, bat none of them were visible on this 
occasion. 20 is a cleft emerging from mound W jast 
west of digit a, and, with a direction S. S. W., meets 
cleft 19 where it ends. 21 isa ridge between cleft 19 
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part. , a mound N.W. of 21. 23, 
| a mound near the janction of clefts 19 and 28. 24,8 
mound near the emerging point of cleft 19. 25, a peak 
ust shining ont of the shadow of the W. rampart. So 
also 26. 27, a mound situated on a high ground, 
cleft 41. 28 isa cleft 
branching (I think) from cleft 19 between the two 
mounds 28 and 24. It turns slightly towards the east, 
then towards the north-east, until it reaches a point 
west of 28. Then it runs in a straight direction to- 
wards peak 29. 41 is another cleft emerging from 
nearly the same point as 28 (I think). Its general 
direction is N., with a gentle curve, and ends in the 
shadow of the W. rampart. Among other elefts, 
Schmidt gives 17, 19, 20, and 28; but 41 does not seem 
to be the same as his 7, which I did not see on this 
occasion, though, I believe, I saw it on Sept. 20, 1870, 
and shown in that bad sketch of mine. 80 is a very 
small hillock east of oleft 41. 81, a mound also east of 
cleft 41. 32 to 89 are monnds of various forms and 
sizes. Among these, 35, 88, and 89 seem to form the 
weet and south rim of ring G. Moond 89 has a minute 
hillock on ite south end. 40is a minute peak within 
ring G. 42, 48, 44, and 45 seem to be Phillip's four 
mounds. If so, there are two others in this neighbonr- 
hood (46 and 47), connected between them by a very 
low ridge, more visible as a streak of light than for its 
height. 48, within the opening of the “Spoon,” a 
mound. 49, on the south border of the “ Spoon,” is a 
bright peak. 50, the central peak, and 51 a short ridge 
in the Spoon.” 52 and 58 show a double ridge on the 
N.W. border of the Spoon.” Towards the end of the 
B.E. border of Gassendi 12 there is a bright peak; two 
others are foand at 14, and three on the interior ridge 
near 18. 654 and 55, two mounds. 

Has it been observed that digit 5, or the middle one of 
the central monntain, is much brighter than the two 
others? On one ocoasion, not very long ago, I found 
it as bright as orater 16 and mountain y of Beer and 
Midler, thongh smaller. 

Brownine's Mountar, between Aristarehus and 
Herodotus.—This object is shown as a crater in my 
sketch inthe ExOLTIaR Mecmantc of May 12, 1871, p. 180. 
I have again and again looked at this object, when 
opportunities have offered, with the view of correcting 
my sketch in case I found it to be wrong; but I have 
never yet felt really convinced this object is not a 
crater. 

During my present observation, after I had finished 
with Gassendi, I turned my telescope on Aristarchus. 
The streak of light west of Herodotus was, at that 
moment, the terminator here. Its shape was well 
defined. It forme a portion of the S.W. border of 
Herodotus, is thick on the top, and the west slope is 
nearly perpendionlar. Is it not possible that the angle 
this surface presents to the rays of the rising snn might 
account in part for its early brightness ? The T-shaped 
valley shown in my sketch was seen almost in perfec- 
tion. The right-hand side horizontal branch was 
ranning right throngh the rampart into Herodotus, 
while the opposite side extended as far as the foot of 
the exterior eastern slope of Aristarchus. These objects, 
however, arrested my attention only for an instant, and 
I carefally examined Browning's Mountain. At onoe I 
said: If thie is a mountain it is double. In fact, I 
saw two bright peaks close one tothe other, with a black 
spaco between them. While considering this, it came 
to my mind that this object was looking very much as 
a oraterlet in very early illumination; the west point 
of light answering to the western outside slope, while 
the east point of light represented the eastern interior 
slope, with the dark shadow of the western ridge be- 
tween them. I ended my observation with the impres- 
sion that my sketch is true. I do not write this, how- 
ever, to defend my sketch, but rather to ask observors 
to examine this object, because, when I think of the 
far superior experience of Mr. Browning, and also of 
the larger aperture he observes with, notwithstanding 
all I bave seen, I feel rather doubtfal of the trathfal- 
ness of my sketch of May 12, 1871. 


Jumet-Hainaut, Belgium, C. GAUDIBERT. 
April 24, 1872. . 


COLLIERY EXPLOSIONS AND THEIR 
PREVENTION. 


(4077.]—I mave just noticed that “King Coal” 
(let. 8994, p. 124, No. 869 of the ExnaLIsau MCHANIO) 
makes this remark: “If ‘Arley Mine’ is acquainted 
with avy method whereby the large ‘ goaf’ of a colliery 
can have the gas always removed and made safe, he 
will be conferring a benefit to humanity by explaining 
it, because (as I sgid before) this has been the great 
problem bitherto unsolved by mining engineers.” 

I beg to inform King Coal,” “Arley Mine,” or 
whomsoever it may concern, that I have recommended 
the following plan for rendering goaves less dange- 
rous, in a prize-essay sent into Lancashire two or three 
mouths back. 

„Goa ves.“ and all disused places which cannot be 
conveniently ventilated, should be firmly built up with 
bricks and mortar; but there should be an opening at 
the top (or roof), connected by a wooden or metal tube 
or conductor, open at each end, with the maiu or some 
other sufficient air-course, with the open outlet pointing 
in the direction of the up-cast ” shaft, and entering 
such air-course near the roof. In a favourable state of 
the atmosphere, it is probable no gas would issue from 
this tube; it would be condensed and driven back by 
the atmospheric pressure; but when the barometric 
preasure is low, the gas would expand and deliver itself 
quietly in the very place where it should be—vis., near 
the roof, and in the rapid air-course, whence it would 
be swept out of the workings. If this air had to pass 
over a furnace (I advocate the fan in preference), it 
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would be advisable to make a cavity in the roof where 
the gas is delivered, and at dangerous times set a 
powerful jet of water (this bas reference to a plan I 
proposed more than thirty yenara ago, to bring down 
the carburetted hydrogen in solution, by meana of jets 
of pnre water) from a tripod to play continually upon 
it. This would absorb the greater part of the gas, and 
take it to the sump ” to be lifted harmlrssly to the 
surface. WILLUM PEARSON. 


Brampton, West Melton, Rotherham. 


14078.1— TH prevention of explosions is, I fear, im- 
possible; a great diminution both in their frequency 
and in their fatality is quite within our reach if we 
render it much more costly for mine-owners te enforce 
than to neglect the precautions necessary for compara- 
tive safety. The proposed Mines Inspection Amend- 
ment Act will, if passed, do this in part by rendering 
all coal-owners and managers of mines liable to penalty 
when itis proved that certain precautions directed by 
the Act to be observed have been neglected, unless 
guch owpere or managers prove that they have adopted 
all reasons. means for enforcing their observance. 
I think the law should go a step further, and render 
the owners who have neglected, or allowed to be 
neglected, any precautions directed by law to be ob- 
served, liable to pay limited compeneation to those 
who may be injared, who could not bave been injured 
if such precautions had not been negleeted ; and I fon- 
tend that ench liability wonld be beneficial not only, 
though chiefly, to pitmen so injared and to their fami- 
lies, bat also to all mine-owners who carefully observe 
the precantiors upon which their pitmen's safety 
dependa. 

“ King Coal” (letter 3994, p. 124) very fairly asks 
me if I know of cases in which ivjaries done to the 
paid servants of a company have been compensated. 
1 do not, and it is, I think, a grievous hardship that 
paid servants are not entitled to compensation ; bat 
that is not the precise present question, though closely 
connected with it. There are stronger reasons why 
servants ivjared by the neglect of a apecific precaution 
their employer is by special law directed to observe, 
and which is well known to be essential to safety (such 
as the snfficient ventilation of a flery mine), shonld be 
sheltered from destitution than for securing compensa- 
tion to all servants for injury arising from all causes, 
some wholly unexpected and unforeseen. I contend 
that whosoever hy his act or neglect injures another, 
or allows him to be injured, should, unless he can 
show he has taken all reasonable precantion to pre- 
vent such injury, be liable to pay compensation to the 
person injared, whether he be his paid servant or not; 
but that à fortiori should he be so liable if the canse 
of injury be that which the employer alone can con- 
trol (e g., the ventilation of a mine), and one which it 
is his express duty to control. 

If the coal proprietor mentioned by“ King Coal” 


dare not have let them ran the risk he did. 
Puaro. 


EARWIG IN EAR. 


ENGLISH MECH 


' remarks. 


i 
p. 124 had been liable to compensate men injured in they will never find any on the upper surface of the 


consequence of his mine being badly ventilated, he | leaves which are not overhung by others, and further, 
aa 4 d, thut if they pav attention they will gce the aphides 


— — . —— — 


and this in each man’s caso individually, so that, for 
the very same year’s or quarter's work, some membera 
may owe him mnch and others nothing. A secretary 
paid anything before the store has " succeeded "—i.e., 
before any members have made ascertainable saving, 
would not be E. L. G'a” “ secretary“ (steward ia the 
term I prefer); so that Loach's” fear involves con- 
tradiction in terms. 

Being thus obliged to add this. I may add that of 
course the storekeeper must (as Loach |“ says) make 
gond the “unknown quantity“ or “leakage” of 
F. C. 8." (p. 148). It is simply ridicalons to talk of 
a keeper not andertaking the whole responsibility of 
thir, and considering it in his bargain whether paid by 
salary or fees. Who else can posribly share it? 

As for “E. L. G's” *check-svstem," I never pro- 
feased to snegest auy new one, having heard no com- 
plaints of the ordivary tin checks, bnt merely allnded 
to them ns well known, The absurd pavment of shop- 
men by mero time salaries must give way to uniform 
fees per parcel; bat I never proposed it should do so 
atonce. The best practical plan might probably be 
to bargain with every shopman on thi; understanding: 
that his fall salary lasts but the first half vear. At the 
end thereof, competitive tenders to be invited from 
him and otbers that have simi'nrly served, to find the 
lowest fee per parcel that one will contract to take with 
three-foorths of this as'ary. Then, after a year, an- 
other tendering to determine what fee will suffice with 
half the original salary. Bix months later, a similar 
tendering for tho increased fee to go with only one- 
fourth of the ficst salary; and at lencth vou wonld 
stap thiẹ and begin to pay by fecs alone, which is the 
ultimate goal. 

The eleemosvnary element, any help unpaid for, is 
the fatal leprosy that will poison with its touch, we 
must fear, every English working-class effort. The 
particular store that has occasioned thia disenssien is 
truly most unlucky, and its members to bo pitied. I 
ean only hope some or one of them may read the 


ExGLIsH MECHANIC for himself, and if anv nch will | 
refer to Philo's” letter (No. 8166, Vol. XIV.), and | 


(comparing it with whatever it attacks, as let. 8044) 


just bear in mind that one is. in their secretary's view, | 


chimerical and “ pernicions” (p. 149), and the other 
“an admirable letter,“ their main obstacle to satisfae- | 
tory results will not be difficult to Bie ak — 


HONEYDEW. 


[4081.] —Havixe in a previons number written npon 
this subjeet, I may, perhaps, be permitted to add a few 
Iu the first place I think ita great mistake 
to mix up what we call in this conntry honeydew with 
productions like the gums, sugar graine, and, above all, 
manna. In the course of the snmmer many of us will 
donbtless look out for honeydew, and I venture to 
predict that whether on limes, beans, hops, or roses, 


discharging little globales of viscid and transparent 
finid for which the ants patiently wai’, patting the | 
backs of the aphides with their antennw one after the | 


other, as if to feel the state of the aphides. When, 


[4079.]—T wo queries which I have answered relat- | there are no anta this sweetstuff falls on the leaves or 


ing to stings and needles in the body bring to my re- | ground below. 


Officinal manna is supposed to be an 


collection another annoyance which possibly may erudution, not an animal excretion, and the resnlt of 


have occurred to some one of yeur namerous readers, 


but it is likely will bo considered by many of them as 
mythic. I allode to an earwig entering the ear. 1 


know of one instance, besidea, which drove the suflerer 
into a half-frantio state; but having myself experienced 
a similar visit, may say that it is a most unpleasant 
Bituation, the sensation being thnt of iron claws 
scratching your inmost nerves. Now, as it is likely 
none of your readers would wish to await a reply on 
the subject while such a tenant was in residence, I will 
answer the query what to do in anticipation (i. e., if 
you will permit me to bring tobacco-smoking again 
into your pages). Charge a pipe with strong tobacco 
(never mind the nicotine), get ap a good light, then 
apply the mouthpiece to the ear, and blow throngh the 
bowl. There will, of course, be a geod smoker wanting 
to as-ist in thia performance, who may be considered 
active, bat the passive will be transferred from your- 
self to the earwig. It may bo asked what became of 
the earwig. I can only say that he was dead in a 
moment, and dropped ont of the ear unexpectedly some 
months after, enveloped in a shroud of wux. I felt 
nothing of him after his decease. 


SUFYOLE AMATEUR. 


CO-OPERATIVE SOCIETIES. 


[4060.)— Havixa given F. C. S.“ a perfectly 
straightforward, definite, and practical solution for the 
problem tbat he says has baffled bim, and a solution 
which, tried or not, differs from him an‘ hia “ society,” 
let me remind him, in having never fuiled, I shonld not 
be led away into the paths (tried or untried) of con- 
temptoons, knowledg:--scorning, social nescience, and 
pride of ignorance, nor think another Jine called for, 
pave to correct * Loach ” (let. 4030, p. 149), who fears 
that, whether any society pay a steward or secretary iv 
the way I defined (p. 666), or keep the elaborate ledger 
of “Philo,” the result will, “in a pecuniary point of 
view, be equally unsatisfactory.” Now, he might surel; 
‘uscard such fear if he bad merely read how ms 

-ecretary ” was to be paid—namely, not at all until 

unless their peconiary results (or those of ans 
‘uber paying him) are satisfactory. His pay is 
nether contingent on such resulte—to follow (not 
cede) them—and be exactly proportional to them, 


a puncture. I do not say it is impossible for it to 
exude naturally, for on my vine-buds I have noticed | 
large crvatala of sugar. The aphides do not feed on 
honeydew, if only for the reason that they protrude a 
sucking tube into the parenchyma. 

M. Paris, 


PRESERVING AUSTRALIAN MEAT. 

[4082.] —I wave intended for some time past to send 
von an account of the whole process, but eavnot at 
present find it. In the first place what is called a 
41b. tin weighs grosa 5lb. and more, the overweight 
depending more nyon the weight of the tin than anything 
else, so that a 4b. tin contains 4b. and a 6lb. tin contains 
Glb., and all sizes generally a few ounces more, of 
cooked ment (in most cases withont bone), and some 
fat and a little jelly. That is my experience, and I 
have turned ont some scores of tins, As regards pre- 
paration: Each tin bas put into it a certain qnantity 
of meat, thon the lid is soldered on, a hols being first 
made in the centre. The tina are then pluced ina 
bath of strong solution of chloride of calcinm up 
to abont ‘two-thirds of their height. This bath 
ia then heated to its boiling point, which is many 
degrees higher than that of boiling water. When all 
the steam and air have been expe!led from the tin 
through the hole in the lid, a drop of melted solder is 
dropped over the hole, which is thus hermetically 
sealed, and the tin rendered perfectly airtight, the small 
strip of tin soldered under the lid catching any drop 
of solder which falls throngh the hole, and preventing 
it from mixing with the meat. The only fanlt I find 
with the meat is, ita being somewhat overcooked, 
owing, I myself believe, to the heat inside the tioa, 
during the progress of cooking, being ton great. Im- 
proved proces-es are, however, being adopied. Each 
case, on being landed at the quay, is opened, and any 
tin found with convex ends is pnt on one side as anfit 
for sale, and the contents nsed fur mannre. The con- 
vexity or bulging out of the ends of the tin shows that 
the meat, owing to some fanlt in the precess, has de- 
composed, and formed a quantity of gaseous matter in 
the tin. J. L. 


P. S. — The oost of “ tinning" the me at has beau 3d. 
per pound on the Ab. tins, ard oi course less on the 


į larger sizes. 
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VERDE ANTICO. 


14088. —I nave wondered whether my apparently 
simple queries as to verde antico and working in gold 
and silver would ever be answered. At length Proven” 
(let. 8978) has noticed my commanicetion, although not 
affording any direct information as to the oxydleing of 
the bronze. 

I can only repeat that I have seen frescoes on the 
walls of Pompeii representing female figures with 
brooches and bracelets of a green onlour, and T recollect 
in one of the recently exoavated dining-halle in the 
palace of the Cæsars at Rome a fiesco of a male athlete, 
wearing a enake bracelet, the colour of which is most 
decided, and as fresh as when first painted. It evidently 
represents bronze, and, had the original not been coloured 
with verde antico, would certainly not have been painted 
green. Besides this, many of the most exquisite bronzes 
in the Museo Borbonico at Naples were found, notin the 
earth, bnt in urns, hermetically sealed by the Vesuvian 
ashes and mud, so that the only air that could have 
acted upon them was that contained in the arn daring 
2000 years. 

Would there be no way of so oxydising the mass of 
bronze before casting as to produce a greon homo- 
geneous metal which would tako a fine polish? 

„Proven“ wishes to know how I work. I gen 
make my fret models of the antique objeets in 
lead—wire and plate, riveting when necessary— 
so as to be pretty sure, by a comparison of the 
epecific gravity of the article, how much silver 
or gold I shall require to work up. My silver 
I have hitherto got from the Mint in ingots ready 
alloyed, 13 fine, bnt I wonld much rather make it my- 
self from the fine metal. The gold I buy fine, of course, 
and indeed all the gold articles I have made were 
copied from tine originals, Some were so large and 
costly that I reduced them in copying—bot it is im- 
possible to prodace any very elaborate work iu soft fine 
gold, and the antique are more remarkable for their 
wild and original design than for the beauty of their 
execution. 

The twisted spake bracelet is an easy and satisf, 
ornament, the tine gold wire—about N» 8 or 7—being 
drawn from the middle through decreasing holes in the 
plate so as to taper it away to nothing at each end. 
Three of these are then twisted into a cable, anda 
rough snake's head and tail beaten out of their ends on 
the anvil. The bracelet shoald be about ten inches 
long at least, to go once and a half times round a lady's 
wrist. It ia perfectly pliable, and can never break, and 
if nicely made looks exceedingly savage and handsome. 

I should very much like Proven“ to recommend me 
a tolerably exhaustive treatise on working the noble 
metals, as I really know very little abont the art, but jast 


tre and imitate as well as I can what I see—much, I 


suppose, in the rongh-and-ready way adopted by the 
ancients, 

I would repeat the queries as to alloys and the oom- 
position of bronzes which I asked in my last (p. 560, 


| Vol. XIV.). 


If * Proven ” will try and work in a pair of old long 
white gloves, already used for balls avd parties, pre- 
viously, however, tizhtening the first batton on the 
wrist to make them fit close, she will not have to com- 
plain of ber hands. When working at a farnace, or 
forging a large piece of metal, she will, of course, wear 
a thick pair of gauntlets. 

Has “ Proven“ had any experience in the use of the 
spirit blowpipe recommended by H. B. E.” in 8999 ? 
I learnt soldering at Rome, from one of the principal 
goldsmiths who excel in that branch, but it is most 
diificnlt to use the blowflume like a pencil, as ia done 
by those artists iu fixing minute pieces to large ones, 

The solder used by the Roman jewellers for their best 
work is as follows: 2 parts silver, 1 part copper; 1 part of 
this to 2 parts fine gold. Flux: borax and water. 
This solder suits 18 carat gold. To solder fine gold, 
use 18 carat gold and the same flux, but the heat re- 
qnired is much greater. Clean from borax by boiling 
a fow minutes in salpharic acid aud water, equal parts. 


“Ido hope “ Proven" will help me, as a sister inte- 


| rested ia the same delightful work. 


Stockholm, April 28. ETHEL. 
INFLUENCE OF COLD ON VEGETABLE 
GRAINS. 


(4084.] —Tue explanations of “ A. B. M.,“ for which 
I thauk him, do not make this matter much clearer, 
and I can only reiterate the opinion that the conole- 
sions of M. Duclaux are erroneous. The facts are 
merely these: Seeds of certain plants are exposed to 
cold, and because these germinated when seeds of the 
same kind preserved from the influence uf cold did 
not, M. Duclaux thiuks that exposure to a low tem- 
perature has an influence on the germinating powers of 
the ceeds. On the contrary, I contend that there is 
something radically wrong in the experiments. 
Ripened and selected seeds certainly do not require 
seventy-six days to germinate when submitted to the 
reqaisite temperature (as those under discussion 
were); this fact is patent to all who have had any ex- 
perience in the matter, and the wonder really ia that 
any of M. Duclaux’s seeds germinated at all. I pre- 
sume the method of sowing was exactly similar in all 
respects, so that all I can conclude is that they were 
alluwed to dry after swelling, the surface mould became 
caked, or some of tho seeds were sowh too deep, and 
80 failed to germinate. What would be thought of a 
gardener who only raised eight out of eighteen 
thoroughly good seeds in one case, and only two ont of 
thirty-six in another? Certainly further experiments 
must be made before anything reliable will be, 
obtained. 


i 


May 8, 1872. 


ENGLISH MECHANI 


C AND WORLD OF SCIENCE.—No. 871. 


179 


(eee 


I hapo L. C. I.“ will speedily make the amende 
honorable for his unfartunate letter, for he must now 
see that scientific experiments ard researches, even 
those from which errencons conclasion« are drawn, are, 
by their very nature, of value; for the facta remain, 
while the errors of ono explorer are bat lighthouses to 
Girect the stops of future discoverers. No one has 
emid much for the microscope; but how L. C. E.“ 
oan sey that that instrument bas done little or nothing 
for science and humanity passes my comprehension. 


Saul. RYMEA. 


CASTINGS. 


14085.) —Ix casting by the forma perduta method the 
mould is made of due mattone, uno gesso,” i.e., two 
brickdast, one plaster of Paris, made into a thick cream, 
which is allowed to dry, and the wax is then melted ont. 
This composition will not, of course, bake into a brick, 
and when heated enongh to melt the wax out it be- 
Oomes exceedingly friable, and must be handled with 
the utmost tenderness. My other occupations have 
Prevented me testing this mixture personally, but, as I 
mentioned before, it is used in Italy, though the 
4 Tripoli ” is donbtleasfpraferable. Bat if Faber“ is 
@ddicted to this kind of thing, he can make mixtures 
for himself, bearing in mind that orucibles are made 
of either fire-clay and sand, or plambago and clay, 
and a little practice will sson obtain him a perfect non- 
poron: mould. As to the wax, the red wax sold in 

ong-acre by artiste’ colonrmen as modelling wax“ 
is, of course, the right kind to model with, bat, un- 
luckily, itis mixed with things which will not ran ont 
clean when the mould is heated, and though blowing 
through it and pouring quicksilver in and out are prac- 
tised, I find nothing but wax comes thorongbly away. 
But it requires skill to model in beeswax alono, as it 
is too sticky, aad it must, indeed, be remembered that 
skill in modelling is specially called for in this mode 
of casting. If you don't finish very fine and get a 
cast, you must put it into the hands of a chaser, 
in whioh case it is better to have your work cast in 
sand. But then your metal casting will be finished by 
some one else than the original astiat, which ie, in 
fact, the objection. PROVEN. 


USEFUL AND SOIENTIFIO NOTES. 


— in 


The Metrical System in Austria.—The law 
rendering the metrical system compulsory in Austria 
and Hungary has jast been promulgated. The stan- 
dard metre isa glnss rod, which hara length of 999 9976 
millims, at the temperature of melting ice. The 
standard kilogramme isa crystal glass cube, the weight 
of which in vacuo is equal to 999 9978 milligrms. (both 
standards having been made according to the great 

latinam standards at Paris). The new system is to 
be in fall compulsory force from Jan. 1. 1876, but in 
all official works the new system will be required to be 
adhered to on and after Jan. 1 next. 


Prehistoric Races.—The United States exploring 
party in Colorado have discovered many ruins of the 
commana) honres once occupied by the prehistoric 
people of that country. Soveral of these houses stovd 
upon the cliffs overhanging the canons, and many 
8 were found in valleys amongst the mountains 
to the west. Stone implements, pottery, basket-ware, 
and other urticles were fonnd buried in some of the 
ruins. A tribe of Utes were found on the Knibab 
Grea. who still make stone implements, and Major 

oweil, the leader of the expedition, had an oppor- 
tunity of witnessing the manufacture. 


Dyes for Leather.—According to Herr Bpring- 
mahl picric acid gives a good yellow without any 
mordant ; bat it mast be used in very dilute solution, 
and not warmer than 70° Fahr., so as not to penetrate 
the leather, Aniline blue changes this colour to a fine 
green. In dyeing the leather, the temperature of 85° 
Fabr. must never be exceeded. Aniline green is well 
adapted for dyeing leather, and its application is quite 
pimple, a concentrated aqueous solation being em- 
ployed. The leather is brushed off with a solation of 
sulphate of ammonin iu water, aud the dye solution ap- 
_ plied at 95° Fabr. Oare must be taken, however, by 
rapid manipulation, to prevent the dye from penetra- 
ting through the leather. By the addition of picric 

„the blaish shade of this dye stuff is modified to 
leaf green, and it becomes faster; but the picric acid 
must not be added to the colour solution; it must be 
applied to the leather before or after the dying with 

© green. 


The Velocity of Wheels and Shafts.— Pro- 
fessor A. E. Dolbear suggests a simple and effective 
method of determining the velocity of rotation of 
wheols and shafts. Upon the face or upon the peri- 
phery of the rotating objects he fastens smoked puper, 
and this he touches with the point of robber which is 
attached to one branch of a vibrating tuning fork, 
having a known rate of vibration; the fork is to be so 
held that the direction of ite vibrations will bo at right 
angles to the Line of motion of the shaft. By counting 
the number of undulations made on a given extent of 
the smoked paper the #peed of rotation is at once in- 
Thus if the fork makes 100 vibrations in a 
second, and one vibration is recorded on the smoked 
paper in a space covering one ba!f the circumference 
of the ebol or shaft’ or two vibrations within the 
entire circamference, it is evident that the rate of 
rotation is fifty revolutions per seoand. By this simple 
and easy method the velocity of rotation of gyroscope 
diss and of all kinds of shafts and wheels may be 
wogaily as tine. 
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REPLIES TO QUERIES. 
— ! 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
Ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering querics pnt the 
numbers as well as the titles of the queries to which the 
replies refer. B. Nocharye is made for inserting letters, 
queries, or replies. 4. Oo:nmercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
throngh the pest. 6 Letters sent to correspondents, 
under oover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


[10414.]—Retrievers.—I am sorry to differ from 
“ Hedera” in his advice upon training retrievers, but, 
as an old sportsman, and a very successful breaker of 
dogs, I should say by no means let a young dog, that is 
intended for retrieving game, play with or carry a 
stick. Teach him to fetch a soft ball or glove, and if 
ha shows any disposition to be hard mouthed, cover the 
ball with a hedgehog's skin, and again with the skin of 
a rabbit or bird. A tender mouth is most essential for 
a retriever, I had one that would carry hens’ eggs.— 
MOUNTAINEER. 


(10617.}— Watchmaking and Isochronism 
(0.Q.).—The reply of Auglo-Ameries“ on this subject 
is meaningless nonsense. Iscchronism as applied to 
horology, means unequal vibrations in equal times.— 
WEST CORNWALL. 


(10954.] —Circulation of the Blood.—I do not 
doubt tbat “F. R. C. 8B.“ is a very good teacher of 
anstomy aud physiology, for many high anthorities in 
those sciences hold the same opinion that what is 


= 
fanny 


called the suction power in the chest favours the return 
of blood to the beart; bat some are of the contrary 
opinion, and it is a question rather of hydraulica than 
of physiology. No doubt if an opening were made into 
the chest, air would be forced in by the excess of atmo- 
spherio pressure, and so also would bloed, by the same 
excess of pressure, be forced from the rest of the body 
into the chest, were it conveyed in rigid tubes; but the 
veins are very flexible, and become quite flat when not 
distended with blood, just as the hose-pipe of a fire- 
engine does when the m-n stop pumping. No pressare 
on a flexible hose-pipe oan possibly increase, aud if it 
be in excess of the pressure of the pump it must 
diminish, the flow in the hose-pipo ; if there is to be any 
suction whatever the pipe must be rigid enongh to 
resist the excess of external pressure, or the pipe will 
be Aattened juat as veins are when the flow of flood into 
them is checked from behind, an experiment which any 
one may try by tying a bandage round his arm, when 
the superficial veins below the bandage will become 
fall, and those above it empty, just as a soft hose pipe 
when trod upon will beeome faller between the pump 
and the foot, and empty beyond it.—PHILO. 


(11008.1—Tilt Hammer (U-Q.).—Mr. Fennell 
has entirely misanderstood the action of the tilt hammer 
nsed in the manufacture of steel, o. In the machine 
engraved, the hammer would be lowered as gently as 
it rose, and the effcot would be little beyond that due 
to its dead weight. The fulcrum or fixed axle of a tilt 
hammer is generally near the tail end, which is raised 
by the action of a wheel having two or more large 
teeth, which depress the tail as they revolve, and 
permit the hammer to escape suddenly and fall by its 
own weight as many times during each revolution as 
there are teeth on the wheel—A BARRISTER. 


(11008.)—Tilt Hammer (U. Q.).—If Mr. Fennell 
will look his sketch over on p. 128, I think he will agree 


with me that the hammer would not work with the 
eccentric motion as shown—first, because the hammer 
would not reach the anvil, because the esoentric has 
too great a diameter ; and second, the hammer woald 
not drop sndden enongh. it would follow the circum- 
ference of the ecoentrio all through the revolation, and 
consequently fall as gently as it rose. There are several 
kiods of motion that might be used, but I should say 
use the cam with two, three, or four tappita on, to suit 
the number of blows you requireof the hammer for ene 
revolution of the shaft; shape of tappets more this 


style ox. 


111031.) Model of Church. —Herewith drawings 
of mechanism to play wedding ehimes and two tunes 
on eight bells every time a penny is dropped into the 
model. The bed of the machine is a brass plate f, 
having another plate g fixed perpendicalarly to one 
edge of it. This latter supports the arbəra of the 
wheels and barrel at one end, their other ends being 
snpported by separate standards &, screwed on plate f. 
Plate g is drawn with dotted outline to shew a, the 
barrel containing spring, on which driving wheel b is 
fixed. The ratchet and pawl, & and t, and end of 
driving-wheel arbor, squared for winding, are outside 
of plate g. The wheel ò drives the barrel, a long brass 
cylinder, to ope end of which is affixed the wheel c, 
driving- wheel and pinion d, and fly-wheel ¢, by means 
of an elongated screw on the shaft. The wings, ee, of 
the fly are made to turn atiffly on their axes, so that 
the rate of speed may be adjusted. The hammers and 
bells are fixed to a movable brass block m (shown 
separately below) whioh slides by means of the rod = 
(which must be oarried outside the model), so as to 
bring the hammer tails against different rows of pins, 
and change the tunes. The hammer-rods l, bearing 
hammers f. are hinged in elita in the block m, at dis- 
tances of one-third of an inch, having spriugs r to make 
the strokes, and a atop, u, to make them rebound after 
striking. The hammer-tails must be so adjusted as to 
be pressed down and liberated by the pins on the re- 
volving barrel. The bells 
must be placed close together 
without touching each other 
on a rod fixed to the bars, 
o o, fired at each end of 
the block m. If cloék bells 
are not used it would be well 
to drill the bell handles, 
ard carry out this arrange- 
ment as far as possible. The 
diagram of surface of barrel 
shows the arrangement of 
pins, which shonld not ez- 
ceed one-sixteenth of an 
inch in length) for three 
“Wedding Bells,” “Minstrel 
Boy,” and Prayer from 
“Der Freischatz.” These 
may be altered at will by 
shifting the lock m one- 
ninth of aninch. In fixing 

ins in barrel attach the 
m to the surface 
thereof, and drill throngh 
the dots. The whole is 
atarted and stopped by the 
rod, v, the inner end of 
which, bent inwards so as 
not to touch wheels dor o, 
is bent perpendicalarly 
downwards, slides along the 
edge of barrel antil the 
tane is finished, when it 
drops into a hole made in 
its track, and stops the motion. On the outer end of this 
rod (which is kept up by the spring z) ia a small tray, 
on which the penny dropped in, guided by a tin shoot, 
strikes a blow which starts thé machine, and then 
drops to the bottom of the tower. By means of the 
wire, w, which Modeller had better keep under his 
own control, the bells may be started without the 
denarial contributions. Finallr—by means of those 
sedactive, not to say, silvery, arte, which ‘ Modeller” 
probably knows how. to ase, he may get mach of this 
gear second-hand from a olock-maker. — HENRY 
NEWMAN, : 


(11196.]—Drowning (U. Q.).—The reason why 
a human being, when drowning, alternately rises to the 
surface and sinks towards the bottom of the water 18 as 
follows :—When he falle into the water, if it is not of 
great depth, he goes to the bottom; but on account of 
the air in the lungs rendering the spevific gravity of 
the body lighter than the water, he immediately rises 
again to the surface. The efforts made by him to 
maintain himself at the sarface dimivish the quantity 
of air in the lungs, and he agein sinks, bnt soon rises 
again; and this alternate rising and sinking may occur 
several times, With every expiration the specific 
gravity of the body is increased; the powers of sen- 
sation and voluntary motion rapidly diminish, and the 
body settles at the bottom.—F. A. EDWARDS. 


[11286.)—Blacking Gun Barre)s.—There is 
no book on this subject as a specialty that I am aware 
of. Several recipes have appeared in back numbers; 
San J.” cannot find them I will see whether I ean. 


[11293.} Colour Blindness.—There is, I believe 
no remedy for achromatopsy or Daltonism. The 
colour blind are taught to distinguish the colours ju- 
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the same as we teach a child that the colour he sees 
reflected by grass is green, and so on. There are, of 
course, colour sensations they cannot receive, and to 
that extent the accuracy of their perception of colour 
is defective, for they soon learn to distinguish between 
the colour sensations peculiar to their abnormal vision. 
— Saul. RYMEA. 


111294. —Dividing Metal Disc.—I send a de- 
monstration as requested by Mr. Tonkes, on page 126. 


of diagram given on page 78:—Let AB = 11 = unity 


of the quantity (to be divided). Pat A CS a, and C B = b. 
Then by the eqnation to the 
eircle and (Enclid I., 47) F B 
= Vab + t= Via + b= 
vb (1) = V(b). Similarly 
GB VPB, HB = VE B, 
43 1 Now, as circles 


are as the squares of their 
radii, therefore the circles to 
the radii F B, G B, H B. A B, 
described from the eommon 
centre B, are as their squares 
CB, GB, H B, A B. respectively, that is as the 


8 6 9 12 ` 

fractions 2, , -, —, and b sive subtrac- 
ia’ ia’ 12° 13 api: 

tiens the remainder 8 in every case is found. N.B.— 

In the geometry of fractions, the squares of fractions 

appear Jess than the fractions themselves.—THETAMU, 

Horsham. 


[11805.)—Bakers’ Ovens.—There are sevgral 
patented ovens which, I believe, are better than the 
ordinary form; perneps some one who has had ex- 
perience will give the information. There is a 
% pyrometer ” specially constructed for taking the 
temperature, being inserted through a plate by the 
ride of the door. It has a dial on the outside face, so 
that the heat is read at any time.—E. M. 


(11812.}—Boiler.—The best boiler is undoubtedly 
one of those recently patented, like Miller's in the last 
number. Bat One in Trouble“ says that his boiler 
is to be 80ft. long by 7ft. in diameter. If so, it 
should have two fines, 2{t. Sin. in diameter, and the 
rule for calculating the strength of the plates is T 
(thickness) = P (pressure per sq. in. in Ib.) x D (diam. 
in inches), divided by 2k, k varying with the desorip- 
tion of iron: thus for best Yorkshire double riveted it 
is 7,800, best Stafford ditto, 6,200; ordinary, 8,700. 


The formula is T = 7 Whether two small boilers 


would be preferable will depend entirely on the sur- 
rounding circumstances of working.—E. M. 


[11818.] Setting Lathe.—If I anderstand aright 
F. Humes's query—viz., an easy way to set the lathe 
mandril exactly in a line with the moving headstock— 
the readiest method is to drive a piece of wood, which 
is as long as the bed of lathe, into the hole in nose of 
mandril, or into a chuok. On revolving this, see that 
the centre at its end agrees with your moving centre; 
if so, the mandril must be truly in line with the moving 
centre.—A., Liverpool. 


(11824.}—Salt Damp in Walls.—“ Barbaros” 
kindly suggested to test the crystalline fur that exudes 
itself upon the wall-surface for saltpetre rather than 
salt. I have done so, but have not succeeded in de- 
tecting it. Nor can I discover any cause, such as the 
presence of liquid manure abont or near the wall 
affected. The house is situated about a mile from the 
sea-shore, whence I know that sand is sometimes got 
for building with. It is used because of its cheapness 
as compared with the coat of carting pit-sand reven 
miles. I, therefore, think it not unlikely that this part 
of the brickwork was set with mortar made from that 
source. Perhaps Barbaros or some other of your 
talented correspondents wonld suggest some application 
that would chemically combine and form a barrier in 
the substance of the plaster.—W. M. 


(11824.}—Salt Damp in Walls.—Let W. M.” 
try a strong solution of alum in water put on hot asa 
wash for his salted walls.—SUFFOLK AMATEUR. 


[11829.)—Electro Deposition of Iron.—I do 
not clearly understand what ‘Puck in a Hollow” 
wants to know. His query is headed as above, but he 
talks about solid articles in copper.—E. M. 


(11859.]—Casting Brass Solid.—Don't use the 
sand so wet.—Govx. 


(11878.)—How to Kill Beetles.—Get a suitable 
vessel—a large · monthed pickle bottle—and put into it a 
few bruised laurel-leaves and warm it before the fire or in 
the sun to bring out the strength. Keep it corked when 
not in use. Any animal living in that for five minutes 
able have a constitution like a steamboat.— W. 

RENCE. 


[11880.] —Band for Casting is a misnomer. The 
substance used is a species of loam called sandy or 
founder's loam. It possesses a certain amount of adhe- 
siveness, and is of very fine grain. It is used withont 
any preparation.—Surro_kK AMATEUR. 


[11886.]—Orystals in Gas Tar.—As Mr. Bot- 
tone says, these were probably napùthaline ; heis, how- 
ever, wrong in stating that this substance is used in the 
preparation of artificial alizarine, which is prepared 
from anthracene (C1; Hic). From naphthaline a body 
termed chloroxy paphtha.ic acid is prepared, which is 
somewhat analogous to alizari ne, aud is used in dyeing, 
giving fine shades of scarlet and oranze.—EYHYL. 


(11890.]—Brown Hat.—Take about three ounces 
each of fustio and madder, tie in a muslin bag and 
put in an earthen vessel (pipkin) oontaining two quarts 
of cold soft water. Having cleaned the hat with soda 
and water and well rinsed it, while wet pat itin the 
vessel and let all simmer for about two hours. Drain 
the hat dry and gloss to taste with hot gam arabic; 
after pressing, another coating of aum may be given 
it. It the oolour when dry is not sufficiently dark, add 
more madder and reboil.—REpIvivus. 


(11898.)—Sting of Bees and all venomous bites 
are best treated with ammonia, or in its absence soda, 
Hartshorn and oil is a good form of application.— 
SUFFOLK AMATEUR. 


[11423.]—Surgery.—Without pretending to any 
particular surgical knowledge, it seems unlikely that 
the presence of a fragment of a needle in the finger 
should be of much greater consequence than the fact 
of its causing some annorance, unless severe inflamma- 
tion were present. When a boy I had a needle broken 
and about half of it left in me; it entered about the 
bottom of the breastbone and caused some annoyance 
for about a fortnight, after which I felt nothing of it 
for some two or three years, when a hard lump 
gathered inside the knee, from which by pres- 
sure the piece of needle was extracted. As in 
the present instance, the effect of the presence 
of the piece of needle seems to show itself on the 
opposite side of the finger to that at whioh it entered ; 
it will probably make its exit by that road, and Nature 
assist by a small gatheri'g. The hard point of the 
needle may possibly be then felt under the skin, when 
a pointed pair of tweezers would do all that is wanted. 
—SvurFoLK AMATEUR. 


(11428.}—The Violin alluded to is probably 
genuine. Thomas Smith was a maker (pupil of Peter 
Wamsley) of stringed instruments (hia violins are sup- 
posed to he rare) from 1756 to 1766. He nsed s 
brownish red spirit varnish; occasionally labelled his 
violins as Steiners. They are of no particular value.— 
SuFFOLK AMATEUR. 


{11488.]—Lemon Marmalade can be made in 
the manner described for orange in No. 868, p. 107. 
For vegetable marrow preserve cnt off the peel of the 
vegetable marrows, and scoop ont the seeds. Boil the 
fleshy part left with sugar ss in ordinary jam making. 
Some candied peel, cat in thin slices, added during 
boiling, will improve it considerably.—J. L. 


[11442.}—Old Wives’ Science.—I am sure my 
kind friends, E. L. G., Wee Pet,“ and“ Science,” 
will forgive me if I revort to this subject. In ans ver- 
ing the question in the first instanco, I did not men- 
tion that T had made any experiments on the subject, 
because I always profer quoting a well-known man to 
requiring my renders to place faith in the results of 
my own trials. It so happens, however, that I have 
made a series of rather exhaustive experiments, under 
a broiling Italian snn, in order to satisfy myself on this 
subject. Mv mode of ,experimenting was doubtless 
rough; but the average result was so unmistakable as 
to lead me to the conelusion that the direct rays of the 
sun have no perceptible influence on combustion. My 
method was thie. Into an open brazier (basket) I in- 
troduced a given weight of coke, with a given quantity 
of wood, &c., to insure ignition. Fire was then applied, 
and a small copper, containing three litres of water, 
was suspended over the brazier ata distance of abont 
15 centimetres. The time at which the fire was 
lighted, and the water put op. &c., was carefully noted. 
The time required to raise the temperature of the 
water to 100° Cent. was also noted. After repeating 
this experiment, first in the fall glare of the sun, aud 
then in the shade of a high house, on more than 
twenty differant occasions, with wind, and without 
wind, I found that no appreciable difference was 
noticeable in the time requisite to cause the water to boil. 
With regard to E. L. G.'s” experiment of causing 
paper, &c . to inflame in the focus of a lens, I can only 
eay that I have never failed in causing the paper to 
hurst out into flame, provided it did not rest on auy- 
thing. As to the effect of the actinic and heating rays 
(id est, the extreme violet and red), I have always suc- 
ceeded in igniting phosphorus with these, though I 
failed with the pnre yellow. Indeed, if these have 
nny effect, so far from exercising a retarding influence, 
it is only consistent with reason to expect that the 
contrary should obtain. If“ Wee Pet” and Science” 
will consider for a moment, they will easily perceive 
that while the sun’s rays are shining on the fire, the 
temperature of the fire is also raised in exactly the eame 
proportion as that of the air on which the sun is like- 
wise shining; hence the current. of air is relatively 
the same in both cases. As to Dr. Brewer's state- 
ment that the heating and actinie rays are “detri. 
mental to combustion,” I need only say that it is con- 
trary to fact. Many cases of chemical combustion 
are known, which only take place under the inflaence 
ef actinic rays. I may mention as an example the 
detonation of a mixtore of hydrogen and chlorine, 
wher exposed to the highly actinio raya of the mag- 
nesiam light.—8, BoTTons. 


(11449.]—Olad Wives’ Science.—One fact is 
worth a bushel of argument. I have fairly tried the 
effect of the sun shining on a fire, and it does not put 
it ont or canse itto burn low. The room in which I 
tried it bas two fireplaces at the same end of the room, 
and the draught equal in both. The two fires were 
lighted at the same time, and by adjusting the blinds 
the sun was allowed to shine fall on the one fire, and 
the other fire was in a deep shade. The two fires were 
watched, and, contrary to tho expectations of several 
persons present, both the fires burnt up equally well, 


and were left untouched till they were both nearly out 
from want of fuel.—SuHvu FLY. 


(11450.] Adjusting Equatorial —Earatcu.— 
Kindly permit me to correct an error in my reply (p. 
154). Instead of north declination at the instant of 
transit,” read “altitude above the north point of 
horizon.” The other two lines may be cancelled as 
inferential nonsense. The N. P. D. should have been 
the co-deolination of star + refraction. The S. P. D. 
= 90° + declination — ref.—THomas BUCHAKAN. 


[11455.)—Daisy Extractor.—I think this will do 
for "F. T. 8. S. D.” (sketch enclosed), 
A isa socket having a forked end; a B, 
& piece of stout hoop iron at the back for 


a leverage; C, any kind of handle to 

ii which the hoop-iron and socket are fixed. 

% Dose it as you woulda spade, The hoop- 

ii iron prevents marks on the tarf.— 
i W. H. M. 

5 11461. — Reviving Black Cloth. 

7 —The following will be fonnd vary good 


jä for reviving black cloth, and may be nse- 
| fal to A. Despoire:—Strong ammonia, 


* loz. ; water, 4oz. ; turpentine, 20. ; good 
Aly e black ink, 402.— TIP. 
92 [11472.] —Plaster of Paris.— There 


are few amateurs who know how to gauge 
(mix) plaster of Paris properly, althongh it is so 
simple. If “C. B. B.'s” plaster had been good, 
and he had used it properly, the result would have been 
satisfactory. This is the way to gauge it. Pat into sn 
basin the quantity of clean water you require, and shake 
the plaster intoit with your hand, scattering it over the 
whole surface as fast, but no faster than it will sink, 
and when the water will soak no more plaster, stir it up 
quickly with a brush whose size should be in propor- 
tion to the quantity of plaster. If you require to fill in 
a moull, or to make a mould of a medallion, dab it in 
with the brush. This is as clear as I can make it on 
paper.—W. FRENCH. 


(11475.]—Artiticial Butter.—The fat or oil is 
heated in a shallow veasel until it begins to fry, the 
action of which is owing to the violent evaporation of 
the water contained in the fat. After this is all driven 
off, the fat becomes still hotter, but it is sbsolately 
necessary that the heat shall be so regulated as not to 
be pushed to the boiling point of the fat itself, bat a 
few degrees below it. A temperature of about 800° 
Fahr. is required, and a little water should bo caa- 
tiously sprinkled from time to time upon the fat while 
at that temperatare, after the water that it originally 
contained has frizzled away. The process is continaed 
until the 5 is completed, and the hot fat is 
then strained, and if the process has been properly 
conducted it is fonnd to be pure, colourless, aud taste- 
less, besides becoming smooth like batter. Invented 
by M. Dabranfent and M. Charles Fua during the 
siege of Paris.—J. L. 


111682. —Algebra.—If our“ correspondent “ The- 
tama ” imagines he has solved the equations in qaes- 
tion 11482, he is dreadfully mistaken. The equations 
contain four anknown quantities, to obtain the valaes 
of which four equations must be used. Thetamu 
only uses the first three, and then instead of the fourth 
he makes an unwarrantable assumption amonnting to 
the following: — That certain auxiliary quantities (n 
and d) which he has introdaced are whole numbers. 
There is no warranty for this in the given equations, 
except so far as it can be derived from the fourth equa- 
tion, of which he makes no use. Any one could solve 
the equations in the way he has done (if that can be 
called a solution), by simply observing that 12 + 9 = 14 
and 8 + 8 = 11, and then trying whether the values of 
12, 8, 8, and 2, satisfy the other equations. Bat that 
is not solving the equations, but guessing at them.—A 
NEw SUBSCRIBER. 


(11498.}—Re-’Scaping Old Verge Wheel.— 
B. James wishes to know how to “file up ” a balance- 
wheel I presume. First examine the teeth to see that 
none of the points are bent, then put on sorew ferrule, 
put the wheel in the tarne, and top the ends of the 
teeth true with a slip of water Ayr stoue sloped off flat 
at the point. Take the wheel out of the turns and with 
ferrule still on, rest it firmly on your cork in the vice 
while you are filing the backs of the teeth. This must 
be done with a fine balance wheel file. Let the file rest 
well on the tooth, but more on the ends than on the 
middle part, as in the latter case your file is likely to 
act just below the point,which gets so thin that the end 
of the tooth bends over instead of comiug to a point, 
and you file on wondering why it is you make no pro- 
gress, unaware that the tooth is doubling over until, 
perhaps, you have gone so far that the tooth is spoilt. 
This is a common error with young beginners. The 
tooth shoald be filed more obliquely than across, and 
as the back of the tooth iss curve you may prevent 
tho file from pressing too mach on the middle part of 
the tooth by filing more or Jess in the direction of ita 
length. The burrs left by the file may bo stoned off 
in the turns. Use oil on the stono both for topping 
and removing the burrs.— WEST CORNWALL. 


[11499.]—Zymotio Diseases.—I beg to thank 
“F. R.C. S.“ for his answer to my question on p. 130. 
I did not christen the diseages, as he is, of course, 
aware. For my part, I wonld suggest zymoid” as 
far preferable. Why Dr. Farr should have selected 
some infectious diseases for hia zymotlo class, an 
have left others quite as “leavening” ont in the cold, 
is, D believe, what no medical man can understand 
But is not all our medical nomenclature in a piten A 


May 3, 1872. 


atate? In an official medical report now on my table, 
I find the same part of the colon called ccum, caput 
cecum, caput cecum coli, and caput coli / the cecam 
proper being, moreover, the vermiform appendix. Zn 
passant, I would remark that it is very odd that from all 
the heaps of medical statistics published at great expense 
to the country, almost for the sole benefit of unpro- 
fessional members of the two Houses, nota ray of light 
has ever, go faras Iam aware, illumined the dark 
maze of the etiology of diseases, or, I might add, their 
connection. I once attempted to show how we should 
proceed by means of parallel curves, and stumbled upon 
the undoubted fact that a certain disease now causing 
much agitation in the country had been mixed up by 
pardonable errors in diagnosis with a very innocent 
one. The answer to my question fides us in more 
difficulties. I assume that it is not due to mere chance 
that people do not contract zymoid diseases frequently 
again, and I also swallow dutifully the assertion that 
every particle of our bodies is, after the lapse of a few 
years, and although we grow visibly wrinkled and 
worn, replaced by a brand new one. If this brand 
mew particle bas to be leavened, the leaven must either 
be the disease (say small-pox), or else the leaven of 
something Jeft by the disease, which serves as an 
antidote. Now, it seems to me, in the first case a per- 
son must be always having small-pox in some part of 
his body, and he wonld, therefore, be a chronic foous 
of infection. The new particle, moreover, must 
undergo, on its arrival, inocnintion with the leaven 
eof, perhaps, a dozen other zymoid diseases, and although 
the eld opinion that two or more such diseases cannot 
exist at the same time in the body is now abandoned, 
yet to have to suppose this miserable ‘“‘ new boy" to 
«undergo at once measles, whooping-cough, scarlatina, 
stoall-pox, and, perhaps, yellow fever, is a “facer.” 
In the second case, when the leaven is the leaven of 
the result of the disease, secondary leaven, it seems 
obvious that then we should be able to inocniate with 
it, and by transfusing the blood of the leavened into 
a person who has not had the disease, we should leaven 
his body so as to ward off an attack far more effec- 
tually than we now do by vaccination. There is 
another remark I should like to make. If a disease 
is unlikely to reeur from having effected some change 

n the body, it must heve added something to the 
body, have altered something, or have removed some- 
thing, and that being so, the health of the person must 
undergo some alteration permanently or for years after 
an! attack of these zvmoid or zymetio maladies, 
and there are strong grounds for supposing such to be 
really the case. The anbdject is one of intense inte- 
reat, and I do not think practising medical men are 
the beat to handle it. They must speak with the vulgar, 
although thinking, perhaps, with the wise.—M. Parrs. 


(11516.]—Veneering.—“ Joiner shonld purchase 
No. 881, where he will find a lot of informatien on 
veneering and French polishing.—J. L. 


111516.) —Veneering. — Doubtless some cabinet- 
maker will answer the frst part of Joiner's query. 
bnt aa to the second part, he can fill in the grain by 
rabbing well in plaster of Paris, mixed into a thick paste 
with water, after that rnb down with middling fine glase 
paper, then oi] with Jinseed oil, rnb that off dry, and 
proceed to polish. Make a rubber of flannel and wet 
it with polish (which he ean buy ready to use), and 
cover the rubber with a piece of soft linen rag, and 
rab in the wood by working it about in a circular direc- 
tion, not stopping long on the same place ; be will have 
to touch the rubber ontside of the rag with linseed oil 
to make it work easy. When he has got the grain well 
filled he can add a little methylated spirits with the 
poliah for a little while, increasing the quantity of 
spirits each time. Finish by using spirits alone in a 
clean rubber, like the other Be sure and keep the work 
smooth all throagh the process with very fine glass 
paper.—F. J. GoppeENn. 


{11524.}—Pitch of Roof.—The pitch of a roof is 
the height of the meeting point of the rafters above the 
level of the toe or foot of the rafter in proportion to the 
span—viz., supposing the span or distance between 
tho rafter feet is 18ft., and the height ia 4ft., the pitch 
would be called a two-ninths pitch, if 4ft. Gin. it would 
be a quarter pitch.— Brau. 


111540.] — Preserving Tub Butter. — If the 
batter is well made and pretty well salted, it onght 
to keep good for six tò twelve months, but should be 
Sd cool, in a cellar, ont of reach of the sun, and the 
tub kept filled up with brine. The beet time to buy 
butter for keeping is in the antumn. Butter made in 
hot weather never keeps well.—J. L. 


(11554.) Pedestrian Tour.—1l. August, Septem- 
ber, or even later, ia the most popular time; July is 
generally too hot. 2. The lake air is relaxing, there- 
fore light clothing, and a waterproof to roll up and 
strap on the back, is the best. The most important 
pan of a pedestrian's outfit is his boote—they should 

broad-soled, aud as old as is prudent, so that they 
may not break into holes. 8. Opinions differ widely 
on this point. Some people prefer to carry all their 
luggage about with them, on their shoulders, I think, 
for two, the best plan is to have a portmanteau to hold 
a pair or two of trousers, three flannel! shirts, a couple 
of night-shirte, three or four pair of nndarned woollen 
stockings, A., each; this might be sent to some 
“centre of operations,” from which, or to which, the 
*jadilanta might work, carrying with them in the 
hand a light black bag to hold a night. shirt, a piece of 
soap, brnsh and comb, 4o. When the centre is to be 

& cbanged, send the portmantean by coach or train, and 
id, Welk up to it again, so ad iafaitum. 4 and 5. See 6d. 
od. guides al any bookstall.— HEDERA. 
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| 111558.) —Refuse Paint.—Paint skins, scrapings 
| of kegs, &., can be worked up by melting (boiling) 
them over a slow fire. This is best done out of doors, 
as the smell is very offensive. Let“ W. T. M. D.” pat 
his skins in an iron pot, adding half a pint of raw lin- 
seed oil to about four or five pounds of skins, according 
to their dryness. Boil them till all are dissolved, whioh 
he will ascertain by stirring frequently. When the 
skins are all dissolved, take them from the fire and 
thin down to abont the consistency of milk (it will 
thicken again as it cools), and strain the dirt from it, 
and he will find he has some good material forcommon 
ork, especially if mixed with a little fresh paint.— 


ALLEN. 


Gour. 


information required.—AMERICUS. 


The least trace of soap or grease will spoil the ad 
of any cement. 


Many excellent recipes fail on a first tri 


answers to queries in our colamas.—J. L. 


(11589.]}—Dry Steam.—The superheated steam in 
this case, I shonld think, must be decomposed into 


oxygen and hydrogen.—J. L. 


(11698.]—Lime-juice and Glycerine. — Both 
“J. L.“ and A. P. S.“ are quite out; neither of their 
recipes will make the article, which is really a weak 
or liniment of glycerine, and they have 
entirely left out the most important element of soap- 
making, the alkali. The only materials necessary are 
glycerine, carbonate of potash, and lime-water, scented 


soft soa 


by essence of lemon.—MAYLAND. 


[11595.]—Starlings.—I will describe to “Rara 
It ia 22in. long, 12in. wide, 18in. 
high, outside measure. The base is of bay mahogany 
fin. thick, and gin. deep. The wires are set g in. 
from centre to centre, bright tinned. The thin is 
No. 6 wire gauge; the npright and cross supports, of 
No. 14 wire gauge, are at din. and Din. up from the 
Across the top are five supports; to 
e is attached. The wires are 
neatly lashed to the frame or supports by very fine 
tinned wire, and it makes a very smart cage. The 
side door is eight wires wide, and slides up as far as 
the first horizontal support. The end door is eighteen 
wires—i e., the whole width, and slides up to same bar, 
where it can be held with a hook. This is to give 
access to the food box, which is movable and made of 
wire, and wood bottom also; two tin cans fit into it for 
The shape is like a lean-to green- 
house; so when you shift itto clean and renew, this 
end door is dropped until food is brought. Fors bath 


Avis” my cage. 


woodwork. 
centre one the hau 


food and water. 


I use a white crock dish (made to order), 5in. x Sin. x 
Ijin. deep. 
in water. 


small garden snails in shell as part of food in my oom- 


munication, query 10917, page 645, No. 868, to which I 
The only hint that occurs to me 


refer “Rara Avia.” 
is, that if “ Rara Avis“ intends to make his own cage, 
he should get a few needle points from an ironmonger, 
such 9s are used to fix gilt slips uben drawing-room 


walls. Take his compasses and mark off his centres 


on a strip of hard wood, say 6in. long and jin. thick, 
drive the points through the marke up to the head, 
then screw on a back, like a hair-brush; he can thus 
mark off quickly any amount of cage stuff for the 
insertion of his bradawl.—JosE. 


(11599.J}—Lint—is made from old linen by means 
of a rather heavy knife, not too sharp, worked by the 
hand so as to partially cut through the linen, and then 
raise the cut part up on the surface, so as to make it 
very soft and velvety on the side operated upon.—J. L. 


(11600. —Analysis of Water.—The best work 
for your purpose is Satton’s Handbook of Volametric 
Analysis,” a new edition of which has lately been pub- 
lished. To effect an analrsis of a water in the way 
there described requires sevoral titrated solutions, con- 
giderable practice, and a good practical knowledge of 
chemical manipulation. In my opinion a gravimetric 
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(11560.}— Annealing Steel. — Heat it to redness, 
aud cover with slacked lime; let it stop till cold. — 


(11571.]—Virginia: Its Climate and Soil.— 
If “E. R. E. A.“ will apply to J. W. Harrington, Esq., 
114, Cannon-street, Loudon, I think he may obtain the 


(11686.]}—Cement for Fixing Glass Letters. 
—A thick solution of marine glue in wood naphtha will 
answer perfectly if colour is no object. Bat the glass 
must be chemically clean, and this is not always easy. 
hesion 
Try soda or ammonia, followed by 
whiting and water, clean cloths, and plenty of rubbing, 
and let the cement dry on the letters till the surface 
just begins to be “tacky” before you apply them. 

trial, from the 
omission of some minute precautions which the sender 
has failed to mention for fear of taking too much 
space. I have found this especially the case in the 


Never let this go dry, the starling revels 
This makes it necessary to have the drawer 
made of zino, say fin. deep. I have no seed drawer, 
jast plain all round, and only two perches. I consider 
this the smallest cage allowable for starling, thrash, 
blackbird, cardinals, and Virginian nightingales, if you 
wish to keep their plumage from damage. A very 
pretty rustic looking cage can be made by making the 
uprights of dark wood, and using peeled osiers instead 
of wire, but still keeping them a good gin. apart. Take 
them from the nest about the time you see them able 
to stand or approach the old ones to receivefood. The 
cloth should be pnt over the cage at lesson time only; 
eave it on for half an hour after drill. The first few 
days they will want their food given them by hand; 
roll it like elongated pills, and not too dry; be liberal 
with hard-boiled egg amongst your scalded pea flour. 
Pat a few bits on the edge of the cage, and give them 
their peck over these pieces, it’s a good hint to help 
themselves. I omitted to include a few of the very 
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estimation is far preferable, and though it occupies 
more time the results obtained are free from the 
sources of error which frequently obtain in volametrio 
analyses. Oar chemical knowledge of the organic 
impurities in water is at present very small, and the 
methods employed for distinguishing the injurious and 
non-injurious bodies of this class are not at all satis- 
factory. Oze great point is to ascertain whether the 
water is contaminated with sewage of any kind; and if 
nitrites or nitrates can be detected in any considerable 
proportions, it isin almost every case an indication that 
noxions matter of this kind is pollnting the water. 
Some waters, however, may contain nitrates without 
having received any sewage at all, and on the other 
hand, a water may be highly contaminated and yet 
not contain any nitric acid, becanse the oxidation of 
the nitrogenous matters has not reached its last stage. 
The presence of ammonia, or of bodies yielding am- 
monia, by treating with suitable reagents, is also to be 
regarded witb much suspicion when ooourring in a 
potable water. On this point see Mr. Wanklyn's 

apers on the Ammonia Process.” Dr. 

mith has shown that in many cases the amount 
of common salt in a water may afford useful indica- 
tions as to whether sewage is passing into a stream or 
not. The use of permanganate of potassium for deter- 
mining the relative purity of water has been often re- 
commended. Its nse, however, is open to many objeo- 
tions and fallacies, because the pnrple colour is 
destroyed by many innocuous substances.—ETHYL. 


(11606.]—Organ Pipes.—The proper size of hole 
for tenor C n diapason is fin., and graduate up to 
8-16ths of an inch for upper F; if a wood pipe stopped, 
a foot having a jin. bore ought to be used and graduate 
up: it is uzual to get the foet first, and bore holes to 
fit. The catting up is generally guided by the pres- 
sure of air; but if cut up a fourth of the width of 
mouth the etopping at foot will accommodate fancy of 
operator.— PROFESSIONAL ADVISER. 


(11607.}—Ebonising Wood.—First procure an 
ordinary alate and hold it over the gas, lamp, or candle, 
until it is well smoked at the bottom, scrape a suf- 
ficient quantity into French polish, and well mix; then 
polish your article in the ordinary way. If there are 
any lumps gently rab them down with your finger, and 
apply another coat.—ARcHER. 


[11608.]—Boiling by Steam. —“ A. W. B.” might 
possibly take a hint from the followiug :—Sixteen years 
ago a factory was built in this country for the manue 
facture of oils and manures from fresh fish, which had 
to be boiled in their own liquor by steam without 
contact with it. One of the machines used for cooking 
the fish revolved twenty times a minute by means of a 
driving-strap. This machine consisted of two drams, 
one within the other, resting horizontally upon two 
beds. A flange ran from side to side within, by which 
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the cooking mass in the inner drum was turned over 
and mixed at each revolation. The steam required for 
heating played between the two drums, and was applied 
at the side from the boiler. The machine was supplied 
w.th fish by means of a door which closed hermetically. 
When once hot this apparatus, with a preasure of 
Zolb. of steam, would cook a ton of fish in ten or 
fifteen minutes. The fish thus cooked resembled thick 
gruel, every bone being quite clean and disjointed. 
The same kind of machine placed upright instead of 
horizontally, and which was stationary during the pro 
cess of cooking, baked the fish instead of boiling them. 
A dram, B door, closed with two keys, C steam pipe 
from boiler to supply heat to dram, D cock to turn 
steam on or off, E cock to turn off condensed steam, F 
pipe for escape of condensed steam, G driving strap, H 
ds supporting dram.—Rost. A. WHITELOOKE. 


111608. — Boiling by Stenm.—There must be 
an additional boiler to generate steam, which many 
would consider a mere waste of money and fuel with 
such a small quantity as fifty gallons, though it may 
be necessary to try such a mode in “A. W. B's.” 
case. If he cannot allow the entry of the steam into 
the mixture boiled by an opening near the surface of 
the contents, another opening for a condensing pipe 
being formed beside it for the eseape of superflaons 
steam, thongh somewhat above the inlet pipe, by 
which the mixtare would be constantly stirred 
without an attendant, “A. W. B.” may send the 
steam through a hollow jacket around the boiler in 
the same way, the opening for the exhaust pipe being 
formed at the bottem; but this arrangement baa not 
so many N as the other, and a mechanical 
contrivance, which will easily suggest itself, may be 
necessary to stir the contents of the inner boiler. 
boiler may be placed inside the other, as in the pot 
for boiling glue, with the fire underneath, which is he 
simplest arrapgement.—Hat-Tar, 
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[11610.)—Defective Battery.—I beg heartily to 
thank Sigma " for bis kind and prompt answer, and 
with to add that the vibrating contact breaker does not 
act: there is neither shock nor vibration. Not having 
a galvanometer J am unable to test the coil in the way 
he kindly suggeste.—G. F. L. 


[11614.])—Gums.—In reply to“ Menelaus““ query on 
p. 182 of your valuable paper, the Mecnanic, I beg to 
recommend him the following test of gum resins, they 
are all soluble in spirits of wine and trustworthy :— 
Olibanum, ant, thus, or incense, known in Palestine 
as arbor thurifera ; galbanum, the bubon gulbanum 
of Linnæas; scammony, gamboge, gum asafatida, 
myrrh, enphorbia, sloes, ammoniacal gum, benzoin, 


Jog Le Bas. 


11616. —Teeth.—Tincture of iron and quinine does 
not. tend to loosen the teeth, but it certainly makes 
them decay. Before taking the medicine, chew a piece 
of gum arabic, and distribute it over the teeth with the 
tongue, then take the medicine and riase your month 
out with solution of carbonate of soda. This is the only 
way in which you can preserve the teeth from such 
medicine. Tincture of myrrh and alum, separate or 
combived (diluted, of course), are capital things to 
tighten the teeth with. 


(11616.]—Engraving.—Nitric acid, one part acid 
to four of water is generally used.—Jonx Le Bas. 


(11618.] —Deadening Sound.—Let “Wickliff” set 
another partition of boards, a few inches, three or fonr, 
from the present one, and fill the interval with sawdast, 


| 


Í 


| 


| 


| 
| 


paeked together a little, as each board is nailed on, of | 


course beginning at the bottom. This is effectual, if 
properly done.— H. OB. 


(11619.] —Electrical.—The following hints may be 
useful to F. T. Z.” :—(1) A Leyden jar should be well 
warmed and freed from dust before attempting to charge 
it. (2) A good connection should exist between the 

and the earth, and between the inner 

coating and the brass knob projecting from the jar. 
Let F. T. Z.” charge his jar with (say) ten sparks 
(which will be enflicient,if they are what he describes 
them), and then Jet him take the shock through himeelf. 
first trial with a Leyden jar terminated in a similar 
ure, owing to there being no good connection be- 
tween the outer coating and the earth. A Leyden jar 
should be made of as thin glass as possible.—T. SMITH. 


[11620.)—Capturing Moths.—The method of 
making sugar for capturing moths is thus: 1 pint of 
old ale, IIb. of coaree sugar, and 11b, of treacle simmered 
together ; it must not boil; when cold add three table- 

nfols of rum, and when the fruit-trees are in 
blossom, a little essence of almond may also be used. 
Take the mixture into the fields or woods just abont 
dusk, and with an ordinary paint-brush, lay it on in 

es on the tronks of trees, then return in about 
wenty minutes with a lantern, and you will find the 
moths sucking the sugar. This is best used from May 
to September, but for some species, such as piniperda, 
instabilis, &c., you may begin as early as March. 
Dark warm nights are the best for sugaring, bright 
iar ones being comparatively useless—EDWARD 
UTTON. 


(11620.}—Capturing Moths. — Apparatus re- 
quired : 4 jar, a small bottle, small paint can and 
brush, moderate size, a bull’s-eye lantern, a small 
entomological clap-ne 
above : Im the jae get IIb. of the thickest treacle to be 
got; in the bottle get a of a of best rum. 
When, about: to to: business: one-third of 
the treaclein the can, and the small bottle of rum in 
your pocket with the brush and lamp, take np your net 
and can and march to the happy hunting-grounds. 
On yonr arrival light your lamp and povr one-third of 
the rom into the can with the treacle, well mix with 
your brush, then paint the trees, railings, &c., with the 
above compound (about one tree or rail in twelve yards 
is sofficient) in patehes about Gin. or Sin. square, bat 
don’t put ou too thick, or it will ran down the tree. The 
results of the above proceedings are similar to what 
takes place in gin palaces on “ human insects.” They 
taste, ratber like it, get too much and can’t get away, 
and so fall an easy prey to designing humanity. When 
the victims are arrived, which won't be long, I can 
assure you, they may be easily taken off with thumb 
and finger, or, better still, get some one to hold your 
lantern, and hold your net under them with one hand 
and knock them into it with the other, and kill in 
usual way—viz., a sharp pinch under the wings. The 
time to nee the above is at night, from the middle of 
May till the end of October, weather permitting. The 
best places are woods, coppices, &. W. Ia W. 


[11621.]—Killing Roots of Trees.—Bore your 
holes and then fill with a strong solution of sulphate of 
copper (blue vitriol). —ETHYL. 


[11621.J)—Killing Roots of Trees.—With a lin. 
auger bore a hole from outside to centre, inclining 
downwards, and fill fall with saltpetre, plugging 
with a short plag.—J. WRINELE. 


111624. — Bell Pianette.—This instrument con- 
sists essentially of a number of steel tongues, varying 
in length from 1łin. to Gin., one extremity of which is 
screwed on tothe sousding board, while the free end is 
struck by a hammer actuated by ordinary pianoforte 
action. No dampers are required. Each tongue will 
require tuning by filing up to pitch.—S. BOTTONE, 


[11626.} —Electric Bells. — If Thomas Whalley 
will examine the diagram, he will have some idea how 
electric bells are made. AA are coils containing abont 
five layers of wire, No. 18, covered with silk or cotton, 
but silk is best; in the centre of each coil isa core of 


t, about 3ft. longs The use of the 


LT ˙ AwH— 


soft iron, the diec: at the ends are composed of brass. 
Tue wire shoald be wound on in one direction, that A 
and A may produce opposite poles. B is an armature 
of soft iron connected to F by mean: of a spring. C is 
also a stiff spring which makes and breaks contact with 
B. Near to B and C are projection: tipped with plati- 
num. One end of the sire, from the coils, is connected 
to F; the other end to tie binding ecrew F, anda 
separate bit of wire joined to F and F. It will be seen 


Re So 2 
y i | li 
j 16 
. 
l 


ye 


eee. Wee 
REN ili l qh 16000 * dla il 
i 1161 1 1 HI! 7% i= i 
Wee 0 
i d Mn i i l 2 7 — t . 1 
if ily ; WEY. > 
j] ils Las g4 
PANINI i 
; * i 
WET 


Hi 
iy 3 1677 
H 
EO AN 
2 A 4775 


— i" 1 [inl i | 
1 lee 
Wit 


A 
yy 


nib 


ial | 


1 
oe 


| 0 an A mth tly 

2 abet + 
VW AEA TES 
H ATERRAT EE TATIER 160 

| 1 we Han ii" aD 125 


| 7 


5 
E i 0 
KEN At 


that, when the batteries are attached, B makes rapid 
oscillations, when the hammer, D, strikes the bell E. 
If any definite number of rings are required, the ends 
of the coil wire must be connected to the binding 
screws, and the battery current turned on and off by 
means of a commutator. The coils; &c., are fixed on to 
a vertical board, and may be inclosed in a box, except 
the bell and hammer.—J. THOMPSON. 


11629. —Skeletons.— If Hedera “ lives on the 
seu coast let him moor the animal sesnrely where the 
crabs can have access to it and they will do the work 
he requires. If not, Jet him place it in the vicinity of 
a large ants’ nest.—MouNTAINEER. 


[11682.] —Debility.—Before adopting homeopathy 
try the altera-tonic system, as advocated in the Anti- 
Lancet, to be had of any large chemist. I tried homœo- 
pathy for indigestion (and its result, gout) for several 
years with no effect; but I was at once relieved under 
the altera-tonic treatment, and have bad no gout since 
I adopted it, althongh I have had many warnings of 
its approach, which a few pills quickly dissipated. I 
kuow a patient under homeopathic treatment for 
tumour who is obliged to take these pilla sub rosa for con- 
stipation, which the former medicine does not relieve. 
Allopaths think they can cure by the administration of 
an unlimited number and quantity of drugs and 
counter drugs; homaopathists by the finding of a medi- 
cine suitable for each separate malady, and for that 
only. This seems to me an absurdity, and there is 
also the awkward possibility of the patient dying while 
the experiment is being made. The Anti-Lancet ia 
opposed to allopathy, homaopathy, hydropathy, &e., 
many cures being recorded of the victims of each of 
the above systems. It goes to the root of the matter 
by proving that nervous debility is the one sole cause 
of all disease, and having logically demonstrated tbis, 
the arguments advanced in favour of the remedies ad- 
vocated are equally conclasive.—AMATEUR. 


[11686 ]—Desert of Sahara —Whilst attending 
a course of lectures on Paysieal Geograph.“ de- 
livered at the London Institotion by Professor Huxley, 
I was given to understand that there are two large 
tracts of land whose levels are considerably lover than 
that of the sea. The first of vhese lies to the south- 
east of the Caspian Sea, and the second consists of a 
considerable part of the Sahara Desert. Bach of these 
is about 400ft. below the sea-level; and each abononds 
in shells and chalky matter, which clearly proves that 
at one time or other thoy must have formed the bed 
of the ocean. Iu the latter a'so the learned Professor 
showed that extensive pools of salt water were to be 
found.— UNDERGRADUATE. 


11638.) Silkworm Disease. — “ Muscardine,” 
the disease peculiar to silkworms, and which a few 
years ago played such havoc among them thronghont 
Europe, is a fungus growth upon the body of the insect. 
It is 8 by overcrowding and bad ventilation in 
the cells cr boxes in which they are kept, There is no 
cure when once the attack has commenced, but a good 
preventive has beeu found in engar given as food. A 
still better is plenty of fresh air aud fresh food.— 
H. G. W. 


(11629.)—Rock Inscriptions —I do not think 
there bas been so mach neglect in reference to the 
Sinaitic inscriptions as H. E. H.” and “B. L. G." 
imagine. Prof, Beer, of Leipsic, published, in 1540, a 
number of these inscriptions transcribed in Hebrew 
letters. The style and tenor of the inscriptions was 


found to be almost universally identical. They uni- 
formly read thus: The salutation of so and so, son of 
so and so, or remember so and so, son of so and so 
(„British and Foreign Evangelical Review,” 1871, 
p. 847). Since then other collections have been made, 
aud have been made the subject of a good deal of dis- 
cussion, It seems, however, to be pretty well settled 
that they are of Nabatéan origin, and that the limits 
of antiquity which can be given to them, are 


| either the two centuries before or two cextaries after 


Christ.—A. D. H. 


(11644. —Mending Copper.—" M. B.“ does not 
state what kind of copper he wants to mend. If a 
copper furnace, rivet a patch on, and then close the 
seams as close ag pos-ible. Makea paste of red lead 
and the white ohn egg, and rub well in the seams and 
on the rivets inside the furnace with a piece of white 
sandstone. If for a cooking copper, you mast braze a 
piece in; but you cannot braze it if it has been tinned. 
— APIARIAN, 


[11645.]—Bees: Managing Old tocks—I 
cannot understand why your old stocks should die, 
uuless the qneen is dead; then the bees mostly die 
when they have eaten all the honey. I gen in 
the autumn, get the bees from the country people, 
when they put them down, and unite them to my stocks. 
This makes them stronger in the spring. If do 
this you must secure one of the in or it cause 
fighting, and your stock will be destroyed. I have done 
several, and only had one that fought. If all the bives 
you use are bar hives you can easily feed by taking @ 
comb out and filling with liqdid food and put back 
where most of the bees are. If queenless, w 
of comb with honey, eggs, and brood in. Fit it in your 
bar, and put it in the qneenless hive (I should advise 
you not to do this until next month). The bees will 
soon form a queen out of one of the eggs. I have known 
bees to rem in a straw hive for six years, Three 
years is long enough for them to remain in before 
putting them down, or the comb becomes very black. — 
APIARIAN, 


11647. —Cabbage Plants. — Transplant into 
richer soil any which have not now run up;“ feed them 
with weak Dene paan twice or thrice a week. If 
u plant bas it is too late to remedy. Pall up 
all such, and boil them for table.— Aar RUn GARDENER. 

111647. — Cabbage Plants.—To prevent running 
to seed slit the stalk through the centre under the 


leaves and put a small wooden peg 
WRINKLE. 


[(11647.]|—Cabbage Plants.—Whenever “ Anon 
notices the plants going to seed, let him pull them up 
and put others in their places. The runsing to seed 
proceeds from a premature growth of the plant; they 
also run to seed iu dry weather if they are not 
attended and watered. Plants that will run te are 
very easily noticed when they are putin. If, at the 
part of tho stalk where the leaves ought to sprout ont 
thickly, there is a gap, Anon“ may at once lay aside 
that plant as useless.—Bep or STONE. 


(11651.J—Analysing Ash of Cane Sugar.— 
By treating the sugar with sulphuric acid you will 
convert all the bases present in the ash into sulphates. 
The ash of sugar generally contains chlorides, carbo- 
nates, silicates, phosphates, sodium, magnesiam, and 
small quantities of other bodies. In all probability 
your ash would also contain sulphides arising from the 
action of the carbon on the sulphates. As the ash 
varies in composition it wuld not be possible to 
calculate the altered weight without knowing the exact 
quantity of each ingredient in the ash. Sugar is not 
very difficult to incinerate unless it is very impure. 
Have yon tried inclining the crucible till it is nearly 
horizontal, so as to create a current of air in it? I pre- 
same that you are working in a platinum vessel ; if you 
are using porcelain yon will find more difficulty in 
getting sufficient heat.—ETHYL. 


[11658.] —Carving.—I do not know whether A. H. 
Cooke means fret-catting or really wood carving, but 
if he has not yet tried the former he ill find it very in- 
teresting, and after a short time will find himself fally 
repaid for his pains and expense. I bonght my tools 
and learnt the art in Germany, where fret-work is 
much cultivated by the middle classes. I have since 
bought a set of teols in England for a friend, bat am 
not so satisfied with them. I fancy for a set of tools— 
viz., saw. frames, saws, drill, patterns, and wood (nat 
wood is the best to commence upon)—he would pay 
about 15s. to 203., according to the amount of wood. 
The drawing shows how the wood can be the better 
sawn by placing it on the corner of a table, and 


screwing the same on the table at A, by means of Fig. 
2. The Fig. 1 can be easily made out of a piece of 
deal about fin. thick. The object of the ronud hole at 
B ig when he comes to a tender part it can be rested so 
that the piece is not so apt to snap off. The above is 
an invention ol my own, which I find very useful. C. 
COLMAN 


[11654 ]—Cleaning Violoncello Use turpe 
tine to clean, but do not polish by the application 
anything except a soft rag, and light bnt brisk rabby | 
It is probable you may experience a little diffieul\, 
removing the accumulated rosin between the f hole, ;' 
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ee, carefally apply spirits of wine, but do not let it 
remain on the instrament long enongh to attack the 
varnish. For the ivside get a handful or two of barley 
(corne) warm, and put them through the holes asd 
ehake the instrument, at the same time turning it in 
all directions; when finished, empty through the / 
holes.—D1sc. 


(11657.1—Thorough Bass.—‘ L. M. F.” should 
procure Hallah's Grammar of Musical Harmony” 
(8a.), with the accompanying course of exercises, Ia. 
(Longmans and Green). He should commence with 
the frst chapter,reading it through several times, then 
work out on a music slate the exercises to that chapter, 
copying them when correct into manuscript music-book. 
—Harmonico CHORD. 


11658. Power to Drive Crown Printing 
.—A quarter horse-power engine is of no 
practical use, they are always getting out of uso, and 
are only patronised by amateurs. Any engine below 
one horse-power a workman would ant accept at a 
gift to use in his own workshop. There isa printer 
not far off driving his machinery by an engine of Tin. 
stroke and 27 in. diameter, about one horse-power, and 
this printer saya that he could not possibly do with a 
Jess. He only drives one machine at a time. The 
beiler is a vertical one of Bit. by 2ft. This is the 
size that I think would be suitable. Ouarter horse- 
power is not to be thooght of. —P. W. H. J. 


(11660.)—Lead Pipes.—" Flactem” can convev 
the s bis greenbonse in lead pipes, but they will 
not last nc 80 long as iron tubes; besides, iron can 
de laid ler». :. which is to be taken into account in 
laying gas tune :. Tour gas fitter will tell you the size 
pipe necessary for the number of lights von purpose 
having, and also its prioe per foot.— F raxcis J. B. 

(11660.)}—Lead Pipes (or compo”) are best for 
gas, and more so under ground, if not likely to bo 
interfered with by digging, &0. Cost from Sd. to 6d. 
per foot, according to size of pipe.—J. L. 


11661.) — Photography (Background).—A 
aimple and efficient background may be made in this 


‘way: Proeure a square (at a draper's) of 9 or 10 


quarter gray calico sheeting (say, about 21 des.), make 
a light frame of deal, exact sige, well fastened at the 
corners, and upon it nail the calico with stont tacks 
and plenty of them. Let the cloth then be coloured 
with a distemper gray wash, which will neither rah 
off nor reflect the light, and you have a cheap and 
efficient screen. A dull lead is a convenient colour, as 
it suits for any complexion or any shade of dress. 
Let your sitter be (say) 8ft. or even more in front, so 
that the screw be entirely ont of focns, and then the 
texture of your background will not be apparent in 
the picture. I used soch a frame for years, and fonnd 
it to answer well, and, being light, I conld lift from my 
hall where it stond to two hooks in the yard. I had 
no glass house, being only an amateur. The eloth 
tightens on the frame after drying from the white- 
wash bruch, so that there can be no unsightly wrinkles. 
—SEwNECcrIO. 


(11665.)—Brown Ink.—1. A strong decoction of 
catechu. The tint may be altered by the cautious 
addition of a little weak solution of bichromate of 
potash. 2. Sepia prepared from the cattle fish. This 
may be obtained at any artists’ colourman. — A 
BARRISTER. 


[11667.]——Carbon Points.—There are generally 
wade of graphite or plumbago, as being denser and 
better suited for the parpose than charcoal. I do not 
think they are dear; any philosophical instrament 
maker would know the price. —PHILANTHROPIST, 


[11675.|—Solder for Britannia Metal.—10 
tin, 5 lead, and 1 to 3 bismuth.—A. M. FESTING. 


[11675.}—Solder for Britannia Metal.—I find 
no difficulty in soft soldering any metal with the aid 
of Baker’s solution, or spirits of salts and resin.—A. 
LIVERPOOL. 


111676.) — Lemonade Syrup.—To every pound of 
sugar add 12 fluid ounces of lime-juice, add a few drops 
of essence of lemon, and dissolve with the aid of heat; 
102. of the rvrnp to a tumbler of abrated water. This 
is A 1.—OPALINE. 


(11683.] — Height of Sea Waves.—The as- 
sumption during all the experiments made many years 
ago by Dr. Scoreaby and Mr. Scott Russell was, that 
the proper level of the sea was midway between the 
highest and lowest points of the waves, and, I believe, 
that more modern experiments on tidal levels show very 
little, if any, discrepancy.—A BARRISTER. 


(11684.)—Pressure on Cork of Bottle —The 
pressure on the cork will be greater when the bottle is 
upside down, as the cork will, in addition to the gaseons 
pressure, have to bear a column of (say) 6in. of water 
(83ft. of water gives 151b. to the inch, about).—PulLAx- 
THROPIST. 


[11684.]—Pressure on Cork of Bottle.—The 
preseare on the cork of a soda-water bottle is = the 
elastic pressure of the gas + tho weight of lin. or Ijin. 
of liquid; if suspended cork downwards it wonld be 
= gas pressure + the weight of (say) Gin. of water; if 
resting on oork it would be = to gas pressure + Gin. 
water — weight of bottle and contents.—A BARRISTER. 


[11686.|\—Cement for Firing Glass Letters. 
—A thick solution of shellac, in metbylated spirits, 


“i. waterproof. Having used this I can recommend it.— 


bavQPaLing. 
ther {11686.]—Cement for Fixing Glass Letters. 
welt Try the following coment. Powdered orange shellac 


guides” 


alcohol Zoz. Place the containing bottle in a 


warm place. Agitate frequentiv until all the Jac is 
Gissolved. Apply cold. This will resist wet, and will 
cement strongly metsale, wood, porcelain, glass, &c.—8. 
BOTTONE, 


(11687.)—Speeding Machinery.— The number 
of revelutions of two pulleys or wheels are inversely as 
the diameters or circumferences; in the cazo of pulleys 
is the thickness of tho belt added? (aa the nentra! 
axis, or part of the belt which is neither compressed 
nor extended, is in its middle). In the case of wheels the 
diameter or circumference of the pitch circles’ are 
taken, practically adding the depth of a tooth to the 
diameter of the ancnt part of the wheel would give 
this pretty nearly. The number of teeth in the wheel 
in driving shaft should benr to the number of teeth on 
wheel of machine the proportion of 135: 50 or 27: 10, 
and the diameter of the pitch circles be in this ratio. 
Farther information if dusired.— PHILANTHROPIST. 


(11691.}—Tidal Mill.—I think Poncelet's under- 
shot water-wheel (with carved buckets) would be the 
best; it is superior to the ordinary undersbot wheel, as 
the water loses almost all its velocity before leaving 
the wheel; however, as the tide changes, reversirg 
gear wonld be needed. (I deacribed a kind of screw 
on p. 403, Vol. XIV., which rotates in the same direc- 
tion, whether the wator passes up or down through it; 
I do not know, however, if its modulus is eatisfactory, 
as compared with other wheels.) A sorew revolving 
agninst water produces good results, but doer it follow 
that water rushing against a screw wonld do the same ? 
I shonld like some information on this myself. I think 
that tide mills are not sufflcientlyused in this country. 
In Germany the rapid current of the Rhine is utilised 
to drive floating mills; why should strong tides not be 
used also? As to the flux motor, T srw it in the Ex- 
hibition, bat as a horse - power is 38,000 units of work 
ina minute, or more than 500 cubic feet of water 
raised 1ft. high in the minute, or upwards of 90,000 
cuhic feet of water to fall 1ft. in threo hours, as the 
machine does not act constantly, the sizeof the dam 
and the consequent expense—seems an objection.— 
PHILANTHROPIST. 


[11692.j—Defective Feed Pump.—“ An Engine 
Driver“ cannot take ours“ regularly or he would 
have noticed the same query answered one or two 
numbers back. Very probably the pump is keeping him 
in hot vater from it being allowed to become hot.— 
A., Liverpool. 


111694.) — Green Fly.—Use Gishurst’s eompound; 
to be obtained, with directions, from any respectable 
nurseryman. It is extremely effectual.—S. BOTTONE. 


(11694.]—Green Fly.—Why is the conservatory 
too large to be amoked? Mine ia 27ft. by 14ft., by an 
avernge of 9ft. high, and I find a pound of tobacco 
paper, price 8d., amply sufficient. Choose a calm 
evening, close up the conservatory tight, the plants 
must be thoroughly dry (I do not even water the roots 
on the smoking day), then set n lighted candle end on 
the floor, invert a 6in. or Tin. flower pot over it, on this 
set another pot upright, taking care the drainage holes 
correspond, in the latter shred the damp tobacco 
paper, and when all is going on well leave it shut up 
till morning. when you must ventilate well and syringe 
copiously. The third or fourth evening after smoke 
again, thia will finish off the insects half killed by the 
first operation. The inverted pot must be raised a 
little to admit air. I usea broken one.— Him ER. 


(11694.)—Green Fly.—If“ H. T. C.'s" conservatory 
is really of snch dimensions that tobacco fames are use- 
less, he must try syringing with tobacco-water. Under 
similar circumstances I shonld retnove every plant that 
was removable, and clean off every aphis I could find. 
If the conservatory had been cleaned properly last 
autumn, he would not now be troubled with an “ army 
of spiders of every shape and description.“ He must 
clean it down now, or else clear the plants out and fill 
the conservatory with chlorine, or sulphur fumes.— 
Sau. Bymxa. 


(11695.]—Succession Duty.—" C. P.” can make 
himaelf quite comfortable abont the legacy daty: the 
people at Somerset Honse will not let him go to sleep. 
The probate duty hns, I suppose, nircady been paid; if 
not, thut vill be £30 if the entire sum left by will does 
nat exceed £1,500. Tho legacy duty of 1 per cent, is 
calculated on the groas valne of the property, which 
“C. P.” must get valned for the pnrpose, or ran the 
risk of making a false declaration of valae.—Sau FLY, 


(11701.}—To Mr. Knott.—In reply to M. Gandi- 
bart's query (p. 159) I bey to say that I have measured 
t Cancri twice this season with the following resulta :— 
Feb. 2, P = 168599; Feb. 20, P = 166 93°. On each 
occasion the distance was estimated about 0°6’—a valne 
which may, perhaps, be a little too small, —G EORGE 
Knott. 


(11702 }—Curry and Rice.—T am not an Indian, 
but dnring my residence at Milan, famed for its 
„Risotto alla Milanese,” I learved that the only 
reqnisite to obtain rice grains firm and dry consists in 
having the water qnite boiling, and after having intro- 
duced the rice, allowing it to boil ouly ten minutes, 
when it must be immediately strained through a wide- 
meshed sieve. After seasoning, if fonnd too hard, it is 
again placed in the saucepan (without water), and while 
on the fire constantly stirred. The following is a good 
recipe for curry:—Pale turmeric 3lb., powdered 
comin 202z., powdered coriander doz., black pepper 2oz., 
cayenne popper log., Jamaica ginger 2vz., carraway 
seeds 5oz., ourdamoms 2 drachms. All these must be 
well ground and mixed.—8. BOTTONE. 


(11703.]—Ink Powders.—Aleppo galls 402z., sal- 
phate of iron ljoz., gum arabic loz., lamp sugar łoz. 


all quite dry and in powder). Mix and divide into 
three packets. A pint ef boiling water poured over one 
of them produces in a few hours a pint of excellent ink. 
If used for copying it may require a little more sugar, 
eay, juz. to the pint.—A BARRISTER. 


[11704.] —Rats.—Undonbdtedly oil of rhodium is the 
best; you can buy it wholesale at 6s. per ounce ; if too 
dear, use oil of aniseed and oil of verbena, of each equal 
parts ; add a few drops of oil of rhodiam.—OPALINR. 


{11704.] —Rats.—Oil of aniseed is said to attract 
rate.—SavuL Ryrmga. 


(11708. —Gas Burners.—Gas burners are usually 
marked round the top with a series of rings, each eor- 
responding to lft. per hour.—A. M. FESTING. 


(11708.] Gas Burners.— The burners in ordinary 
use consame from Bft. to 5ft. per hour. Those con- 
stracted for cannel gas about 20 per cent. less than 
those for common gas.—A BARRISTER. 


(11710. —Oleaning Oil Fainting.— Tears ago I 
recollect being told that one of the most effectual ways 
of freshening an oil painting was with the finger and 
saliva, but I cannot vouch for the truth of the state- 
ment.—A. M. FESTING. 


(11714.}—Test for Sugar.—Into a cold solution 
of the sugar add a few drops of tincture of iodine, if 
it contain starch a blue colour will be the resalt; for 
chalk add a few drops of sulphuric or muriatic acid, 
effervescence will ensne.—OPALINE. 


111715.] Testing Acetic Acid.—“*Acetioum™ will 
easily test the relatiye pnrity of commercial acetic 
acid, by ascertaining if it does or does not precipitate 
nitrate of ailver (in the first case it would denote the 
presence of bydrochlorio acid), or if it does or does 
not precipitate nitrate of barium (in the first of latter 
cases it would denote the presence of sulphario acid). 
Acetic acid may sometimes contain traees of sulphurous 
acid In that case add a few drops of nitric acid to the 
liquor, and see if, after having bailed for a few minutes, 
it precipitates nitrate of bariam.—F. T. 


(11715.)—Testing Acetio Acid.—The only acids 
with which it is usual to adulterate this are the sul- 
phurio and anlphurous. The former is used for the 
weaker acids and the latter for the so-called ‘‘ glacial.” 
The presence of the former may be detected by means 
of a solution of barium chloride, whieh, if sulphuric 
acid be present, gives a white precipitate, proportionate 
in amount to the quantity of sulphuric acid present, 
If there is reason to susp:ct that sulphurous or hydro- 
chloric acids be present, the addition of a few drops of 
a solation of silver nitrate will immediately clear up 
the donbt, by affording a white precipitate, if such be 
the case. B. BOTTONB. 


[11719.]—Gut Lines.—If for fishing, are made 
from the eilk receptacle of the silkworm, and carnot 
be obtained from sheep-guta, which are used for the 
mannfacture of lathe baudas, catgut for musical instru- 
ments, &c.—A BARRISTER. 


(11724.)}—Diacharge of Water over Weirs. 
—I think this ia mentioned in some of Weale’s Beries. 
In the case of a hole, the well-known phenomenon of the 
contracted vein occurs, and the actual disc is 
considerably less than the theoretical. The formula 
v= V 29h may be used, a large deduction to be made 
for flaid friction. Further information if desired.— 
PHILANTHROPIST. 


UNANSWERED QUERIES. 
— —— 


The members and titles of queries whioh remain um- 
answered for Ave weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Since our last West Cornwall” hes answered 10817; 
“A Barrister,” 11008; Goux,” 11008; A. F. Edwards, 
11196. 


11275 
11282 
11283 
11288 
11289 
1129) 
11291 
11303 
11306 
11307 
11515 
11218 
11320 


11835 
11326 
11340 
11331 
11882 
11353 
11335 
11840 
11842 
11318 
11844 
11845 
11347 
11 19 
11350 
11351 


Darkening Waluat, p. M 

Preserving Plates, 24 

Photo, Lens, 24 

Hardening iron Plates, 94 

Flexlble Oil Painting, 24 

Cut-throats or Coral-throats, 24 

Common Sense, 24 

Travsferring Fluid, 94 

Glass House, 24 

Dein for Garden, 24 

Cart-wheel, 24 

Oxalate of Chromium, 24 

Marking Leather for Uroamental Stitching by 
Machine, 24 

Moulded Carbon Filter, p. 3 

Japanning, 25 

Vacuum Gauge, 25 

Smallpox, 25 

Hydrunlie Jack, 25 

Motive Power for Amateurs, 25 

Eccentricity of Earth's Urbit, 35 

Bread Barrow, 25 

Analysing Cast Lron, 25 

Catechu, 25 

Australian Trees, 25 

Camping Stoves and Necesgnrica, 95 

Velocities of Air and Steam, 25 

Henting Bar Iron, 26 

Dairy Farming and Pig-keeping, 26 

‘Homa@opathio Medieinea, 25 
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111780. — Artificial Gum. — Will any of the readers 
of ours“ kindly oblige me with a good recipe for 
making a cheap artificial gum, znitable for suspending 
colouring matter in, which will not precipitate ?—J. 
Waun. 


111731.) —Hair Wash. —I have for some time past 
been in the habit of using a solution of camphor and 
borax as a scarf wash. I do not, however, find it to 
answer. The camphor is never wholly dissolved ; may 
this be fairly set down as the cause of its inefficacy ? 
Can any reader recommend another preparation 7—Ex - 
CELSIOR. 


111782 )-—Temperature of Ice and Water.—One 
kilogramme of ice and three kilogrammes of water at 79° 
Q, are mixed in a closed vessel, the sides of which are sup- 
posed to be impervious to heat. What will be the tem- 

rature of the water after the melting of the ice (latent 

eat of water = 79°)? As several different solutions 
have been obtained, I venture to.ask for a correct one.— 
W. N. Oswap. 


(11788.)—Cotton Spinning.—Could any of your 
readers recommend a work upon cotton (practical) 
spinning in all its processes, with caloulations for the 
name? — SUrrIRIB. 


0 
117384] — Engine Counter.— Mr. Willlam Tonkes 
will remember some time ago answering me the qnes- 
tion how I would work my engine counter (situate 150ft. 
from engine) with electricity. (1) Will he kindly give 
me a little sketch how Iam to make the necessary con- 
nections? (2) Will No. 10 galvanised iron wire do? (8) 
Should I insulate the wire? (4) Will one wire do, 
making an earth circuit, or would Mr. Tonkes prefer 
two wires? (5) Where shall I place the battery in con- 
nection with the engine and the counter (the oscillation 
of the counter pendulum is lin.)? (6) How shall I 
arrange the mechanism to work the counter iu the 
most efficient manner? (7) Shall I use two Bunsen 
cells ?—DER-sUNTHAL. 


(11785.] — Gilding on Glass.— Can any oorre- 
espondent instruct me how to perform the process of 
forming the diamond pattern, and of writing and gilding 
on glass, such as we see on the backs of glass name- 
plates, shop facias, &c.? The crosa lines forming the 

oundaries of the diamonds, and the stars at the inter- 
sections of the lines, look as if the gold were burnished, 
but the diamond shapes look like dead or frosted gold. 
I fancy the latter appearance is produced by light 
etchings of the glass by hydrofluorſo acid, if so, what 
shoald be the strength of acid used 7— T. L. 


[11736.] — Extracting Iodine from Seaweed 
Ashes.—I should be obliged to any reader who could 
inform me how to extract iodine from the ashes of 
seaw 


(11787.]—Fairbairn’s Ventilating Buckets.— 
I should like information en Fairbairn's ventilating 
buckets for water-wheels ney promote the escape of 
air and admit of the buckets being readily filled with 
water), What modification is made in the hydraulic 
ram when intended to raise water to many times the 
fall? What is the practical limit ?—PHILANTHROPIBT. 


ee de of Potassium.—Can any one 
tell me any g about this substance! ls it as poisonous 
as arsenic? What is its antidote? The saucepan con- 
taining my gold bath has all round the outside a quan- 
tity of brown settlement of some kind, is this cyanide ? 
or what is it? Is it dangerous to live in the room in 
which cyanide baths are kept ?—DENTISTE. 


1789.) —Economy of Fuel.—I am using two 
boilers, each S0ft. long by 8ft. diameter, and 7b. pros- 
sure, for producing ateam, used solely for heating (by 
injection) hot-water vessels. Would there be any 
eoonowy in fuel, by making use of a more modern boiler 
and using steam at 45lb. or 501b. pressure, either with or 
without a reducing valve? I know it is admitted that 
something like 50 per cent. less coals weuld be used, if 
the steam were for engine purposes.—X. Y. Z. 


(11740.}—Potash Salts.—Is there any ready means 
of estimating the quantity of actual potash in the com- 
pounds sold to farmers as fertilisers, under the names 
of kainit, potash nalts, and saltpetre refuse? Their 
actual value depends on the potash they contain, not the 
soda (which we can obtain cheaply in dirty salt). The 
manure dealers talk of sulphates, muriates, and nitrates 
of potash ; but I see no way of checking their repre- 
sentations easily available to a farmer, through not 
knowing how to disentangle tho soda, though I can see 
my way to get both alkalies into a nitrate. How do the 
tpetre refiners expel the soda ?—HaMmerr. 


pial Boot and Shoe Making.—I should like 
to know how the permanent black shining and glossy 
appearance is produced which is to be seen on the soles 
of new shoes, for I find that when I apply the heel ball 
to new soles, it always comes off when the ahees have 
been worn a few days in wet weather. Should the soles 
be quite wet or sbould they be quite dty when the heel 
ball is applied ? and how hot should the heel ball iron 
be? An answer to the above would be a favour, and 
some useful information about boot and shoo making 
would confer a favoar.—JaM&ks LONSDALE. 


(11742|—Painting Iron Bedstead.—I want to 
paint an iron bedstead white and gold. Would some 
reader kindly say if the smooth iron will take white 
paint? How muat I mix white paint that will not turn 
a yellowish shade? How must I do the gilding without 
using gold leaf ?—-Suyrrrs. 


11748.) — Hames Elegans.—I have some seeds of 
this plaut. Would some subscriber give directions for 
growing some good specimens? Will they grow without 
artificial heat? What compost should bo used ?—H. A. 


011744.)—Shorthand.—I am in the habit of taking 
notes of lectures and meetings. Could any reader tell 
me of a 4) stem of shorthand, that is a near approach to 
ordinary writing? I have tried Pitman's, Taylor's, and 
other systems, but find the angles and straight 
thick rud thin lines awkward after a hard day's work; 
and I have little leisure for studying. Ihave little doubt 
bot that sumo of your readers use a contracted form of 
ordinary looghand—Woopd BAWYER, 
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[11745.]—Watoh Keys.—I am anxious tc know how 
the neat square holes in watch keys are made. Are the 
aides of the key supported and the holes panched ?— 

THYL. 


[11746.]—Coil Construction.—I have a coll of the 
following description: — Primary, 8 layers No. 16. 
Secondary, 5 layers No. 30 cotton-covered wire. Primary 
insulated from secondary by guttapercha tissne. Each 
layer of secondary insulated iu same way. Hammer 
vibrates on core. Can I strengthen this coll without 
the use of more wire, and how ?—ZERETA 


(11747.}—Canoe Voyage.—I contemplate going for 
an excursion in my canoe, now building, this summer, 
so would be very grateful to any of your numerous 
readers who can give me auy valuable hints, on either 
the management or outfit, or where to go, in England or 
Ireland; but most likely I aball choose the latter.— 
AFLOAT, Liverpool. 


11748] — Artificial Manures.—I should be glad of 
information respecting the use of chemical salta, &c., in 
promoting the growth of plauts; more particolarly as 
regards nitrogen, phosphorus, and sulphar compounds. 
Information upon this sabject will, no doubt, be in- 
teresting to other of your readers as well as—Guano. 


1749]—Cementing Iron in Wood.— Will any 
kind friend inform me how I can fasten the screws in 
the knubs of dressing glasses? Ihave great bother with 
them frequently.—F. J. G. 


111750.] —- Circular Saw Driving. — Will any one 
kindl tell me how I can fix the mechanism of the sim- 
plest kind to drive a small circular saw about 12in.? In 
fact, toll me all about it. I have a small wooden lathe.— 
F. J. GoppEN. 


111751. — Bugs, Lice, and Parasites.—Can any of 
“ours” tell me if there is any herb or preparation which 
is prophyisctie against fleas, buga, and lice, et hoc genus 
omne? I have frequently to be in contact with uaclenn 
people, and have been radly plagued by carrying home 
more than I bargained for. Ihave been told wormwood 
is useful. Is it so, and are there any other prophy- 
lactics ? — M. A. B. 


(11753.)—Meerschhaum Pipe.—Can any brother 
reader inform me how to remove the black colour from a 
meerschaum pipe (produced by a solution of caustic), 
without injaring the real colour?—F. G. C. 


[11758.)—Crucible for Quartz.—Can any corre- 
spondent inform me what kind of crucible is used to 
crystallize such a refractory substance as quartz? Iam 
aware what salts are used to reduce quartz. An answer 
will oblige. —Jons Lx Bag. 


01754] — Polishing Diamond.—TI have a small 
diamond which has boou made too hot under the blow- 
pipe, and got a coating on the surface which takes awa 
its an I believe that there is a prosess by whic 
this formation oan bo easily removed, without the 
trouble of repolishing. I have tried various chemical 
means, but failed, and shall be much indebted to be in- 
formed through your valaab e colamns what I am to do. 
— CHAS. Peeks. 


011755.. —Tempering Charcoal Iron.— Would any 
of your readers say if it is possible to temper charcoal 
iroun? and, if so, how it is dune? It it cannot be tem- 
pered, is it possible to harden a jin. or Sin. rod throngh 
and throngh? Ido not mean to case harden the outside 
only. Can malleable cast metal be tempered or hardened 
through the same size of rod ?—W. G. L. 


(11756)—Power of Water-wheel.—Will any ef 
cur numerous cor:espondents have the kindness to 
oform me the horse- power of a water-wheel 14ft. in 
diameter, and in. wide, the depth of buckets Qin., 
having an iron axle and rim, the otber parts ef wood, 
supplied by a reservoir 40 yards long, 7 yards wide, and 
2 yards in depth; the water runs through a pipe 100 
yards long, and tnkcs 90 seconds to run through, aud 
runs ont in two hours in thrashing corn. When the 
water is allowed to run 4 hours, 6 hours, or 8 hours, 
what is the horse-power of the wheel? Also what is the 
best tap or a plug at the bottom of reservoir to prevent 
leakago ?—WATER-WHEEL, 


[11767..— Boring for Coal..—Would any of your 
readers advise me as to the best and most economical 
method of boring for coal ?—J. H. B. 


(11758.])—English Mechanic Colony.—Is the idea 
of for-ing a colony to settle in Tasmanoia—that was 
beivg got up by Alexandra“ —yiven up? Would 
“ Alexandra” or any one else, please givo ine any intor- 
mation about it ?—Americus. 


(11759.])—Oil Painting.—I have an old flower piece, 
apparently of the English school, signed “ Gregory.” 
Can any subscriber say who he was, and at what time he 
flourished 7 — SRU For. 


1760] —Soldering Jewellery.— Will some praocti- 
cal hand please say how the common gold jewellery is 
hard soldered? what kind of solder is used ? and how is 
the article protected when applying the heat? I think 
the silver solder is too hard, as I often partially melt the 
job before I oan get it to run.— NRW Pivor. 


(11761.)—Magnetism.—In the course of a series of 
lectures on“ Magnetism" delivered here (Liverpool) on 
the 22nd and 35th April, by Prof. Barrett, two experi- 
ments were tried, in order to show the change caused 
by magnotisation in the capability of iron to condact 
light and heat. The first experiment proved conclasively 
that beat is conducted by magnetised iron, quicker in 
a direction transverse to the polar axis, than in one 
parallel to it; whilst the same iron in {ts ordinary state 
conduots heat equally in all directions. The second er- 
periment proved the increase of transparency of iron 
when magnetised, and was accomplisked in this wise. 
A beam of limelight was cast on a screen, passing (the 
light) tbrough a tube filled with water, bolding in sas- 
pension minute particles of oxide of iron. On an electric 
current being passed round the tube, thus producing 
magnetisation, a great increase in the quantity of light 
transmitted was apparent. Now the beam of light was 
passed along the axis of this semi-transparent magnet; 
but in the preceding experiment it was proved that heat 
(which ia similar to light in kind, though differin 
degree of intensity) íe eonducted faster through’ 
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transverse to the polar axia, than parallel to it. hat 
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I want to know is this. Would not the action of the 
transmitted beam of light be mach more apparent if it 
had been sent across instead of along the polar axia of 
the semi-transparent magnet? Perhaps some will feel 
sufficiently interested to try this experiment and report 
results.—ConatTua. 


(11762 }—To take Honey from Bees by Using 
Chloroform. — Will some brother subscriber kindly in- 
form me what quantity of chloroform is required to take 
the honey from a hive of becs ?—W. T. B., Belper. 


[11768.]— Watchmaking.—What kind of tool is 
generally used for putting new cylinders in small 
Geneva watches? I think the Geneva turns are too 
Beary. Would the English turnbench do better?—Naw 

oT. 


[11764.] — Scrubber for Gasworks.—Conld any 
reador inform me how to make a scrubber for a gaswork 
—the size is to be 4ft. x 10ft.—and how the pipes ara 
pat inside 7?—GasritrER, 


(11765.]—Astronomical.—aA tyro in star gazing wil? 
be much obliged by the following query being responded 
to through the ExoLIsH MecuaNnic:—On what dave of 
the current year will tho first point of the respective 
signs of the zodiac cross the meridian of Greenwich at 
midnight nearly ?7—O. A 8. 


{11766.]—Piano in Canada.—I have (purchased in 
Canada) a 7-octave cottage plano, by Holdernesse and 
Holdernesse, of London. Will the Harmonious Black- 
smith,” or other expert, tell me if there is any way of 
attaching additional bracing to make it more capable of 
being kept in tune, as the great extremes of tempura- 
ture here, with the dry stove beat in winter, reuder it 
difficalt to keep a piano, especially’ of cottage style, in 
good playing order. Also the bass notes soaud some- 
what wiry and harsh. Is there any remedy for this? 
I believe that there is a mode of needling“ up the face 
of the hammer to soften the tone. The ection of the 
instrument is apparently quite new and unimpaired. 
I may add that I can handle tools as well as most 
amateurs, so could possibly add any bracings necessary 
myself.—H. E. K., Toronta. 


[11767.] —-Horsehair.—Horsehsir, after haviug lain 
in water for a certain time (indefinite), twists and twirls 
about in all directions, som times swimming straight 
on, like an eel, at other times twisting itself into 
numerous knots around a piece of stick or straw, and as 
quiokly untwisting itself. Is the above owing to gal- 
vanism ?—A SUBSCRIBER. 


[11768.] —Cheap Filter.—I have made a cheap filter 
in the following way:—I have filled the hole in the 
bottom of a flower-pot with sponge, then placed a layer 
of charcoal, then a thick layer of gravel, and on putting 
the water in, it ran from the sponge in a stream, instead 
of dripping. Is that of any consequence? if so, how 
can it be altered ?—H. D. W. 


(11769.]}—Tricyole.—Will some kind reader inform 
me whether I could have a tricyole made that would be 
of sorvice to me and many others who are unable to 
walk? I have spent money on a four-whoel which is 
useless to me, as it is very heavy and clumsy. My ideas 
through reading some ten volumes of ours,“ are that 
a machine might be made very light (say 601b.) after the 
atvle of one you sketched some three or four years ago, 
belonging to J. Hastings, with dosoription. [ propose 2 
strong wooden frame, very light, with two wooden levers 
outside of frame to drive cranks attached to hind 
wheel, guide by feet in front, indiarubber tires all reand, 
hind wheel to move going down hill, witb levers still. a 
small wooden frame under frame behind, with long 
wooden lever to brake on ground. This brake power is 
used about here to two-wheeled trucks loden with frait. 
A long wooden lever is attached under the truck, and 
rubs on the ground behind. so as to cause any amount 
of brake power by raising the handle and throwing the 
weight of the load on the lever behind. I don’t want to 
go ten miles an hour.—J 


(11770.)—Magnetic.—I have a compass which I con- 
sidered did nut indicsto with sufficient precision the 
position of north and south. Supposing the magoctism 
had exhausted itself, I thought to renew it by rubbing 
it with a horseshoe magnet, but on replacing it I found 
that it would not act at all, but stood eta elena jast 
m Panna; How is that? and how oan I remedy it * 


(11771.}—Varnish.—How can I make a varnish that 
will be flexible when dry, on calico or kid ?—APpi1arian. 


(11772.}—Black Lacquer.— There is a black used 
by painters called black lacquer, for blacking chimney 
pieces, ash-pans, &o. Could any one inform me how it is 
made, and particulars about it?—APIAGIAN. 


(11773.)—Cleaning Plain Blue Silk.—Can any 
contributor assist me by Hiving a recipe to clean plain 
blue silk, that is not greasy but dirty? My husband 
says the Enouiso MecHanro is the only publication 
fromm which I can get the information.—A MsacHanic's 
Wirz. 


(11774]—Caulking Boats.—Can any reader kindly 
inform me the best material for caulking boats, and hew 
to make it'—BoarmMas. 


(11775.) -Tugboat for the River Wye.—Can any 
reader tell me the best method of ascertaining tbo 
velocity of a current over a weir, and of calonlating 
the horse-power of an engine which would be capable of 
driving a steamer against a given velocity of current? 
I wish to build a tugboat fur drawing empty barges up 
the river Wye. The draft of water must not exceed 
18in., nor the width of the vessel 81t. amidships.—G.F.G. 


111776.] -- Commercial Geography.— Will some 
one, who is acquainted with the requirements of the 
Cambridge Local Examinations name a text book, fa 
which commercial geography receives full and reliable 
treatment? The examiners complain in their last 
report that “scarcely a candidate answered with any 
degree of acouracy a simple question on exports and 
Imports.“ —GLEwBOGIE. 


{11777..— Postage Stamps. Having collected s 
large number uf used penny postage stamps, I should be 
obliged to any one who could tell me of a use to pat 
them ta—F. A. E. ' 
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(11778.]—Sweeping Machine.—Will some reader 
of the Mzcnanio kindly tell me how I can make a 
obimpey-swee ping machine, to clean chimneys with rer 
sharp carves? or is there any machine in use that woul 
suit me? I also wish to know if there is anything that 
will prevent Portland stone from vegetating.—Swrep. 


11779. Photographic.— Will Iodide” kindly send 
his farther 5 communication on enlargements 
and resinised pa per.—LXX. 

(1178.}-Maochinery for Cutting Envelopes.— 
Would any correspondent kindly describe the machine 
or machinery used in cutting and making envelopes of 
various sisea? Does it require a different cutter fom 
each different form and sizo? What gums are used and 
how prepared before being applied 7— Tw. 


[11781] — Lathe Query.—I beg to thank Mr. 
Smitber for his kind description of hook tools on p. 616, 
VoL XIV. I have oarried it out. and they answer very 
well. I should be still more indebted to him if he would 
describe the following:—1. A parting tool. 2. A beading 
tool; there is a sketch of one on p. 557, Vol XIV., but 
I want to know bow it is to be ground, what sort of 
grindetone it requires, 40. & The best way of cutting 
ferrules either iron or brass in the lathe, as I think it 
will be a better way of catting them than with the saw 
or file. I have no doubt the answors will be usefal to 
others as well as to—J. S. E. 


(11782.)—Band.—I wish to form a band of English 
concertinas and some other instrument. Which would 
be tho most suitable instruments along with conger- 
tinas ? —Duxr. 


11788] — Molten Lenses. — Supposing I have a 
large plate of crown glass, and am acquainted with its 
optical properties, and then melt it antil extremely 
liquid, and afterwards immerse therein a platinum 
moald whose inner surfaces are turned true to the 
curves which would be required if the same plate of 

lass was ground. The mould being overhead would 
with glass, and its respective portions being firmly 
held together would separate the inner glass from the 
outer. After also making a lens of flint glass on the 
above principle, and after carefully annealing the two, 
would they not act together jnet the same as if they 
had been ground? If not, kindly show what would have 
arisen to prevent them.—ALPHa. 


1784]—Restoring the Colour of Marble 
telpiece.—Oan any correspendent inform me how 

to renew the colour of a marble mantelpiece, the upper 
slab of which is stained, spparently by coal smoke?— 


I11788.]J— London Blackbeetles.—Can any of you: 
correspondents impart (from experience, not from hear- 
aay) an effective plan for gettlag rid of the London 
variety of blackbeetles? Past experiments prove that 
they ve and fatten on red lead wafers, phos- 
puoro paste, and tho like, and utterly despise such 

utile contrivances as traps of stale beer, treacle, &0. A 
thirst for discovery has lately seized them, and they 
have taken to exploring the upper rooms of my house— 
bedrooms, baths, &o., and bold nightly mass meetings 
on the staircase. Are the present resources of science 
adequate to repel such an invasion 7—J. L. 


111788. —- TO “J. K. P. — Will „J. K. P.“ be kind 
enough to inform me if he has allowed in the distance 
from centre of l. dhe mandril to centre of screw for a 
pinion on mandril and stud pinion to gear from ?— 

10BY. 

al 


(11787..—Electric Signal Bell.—To Mr. Tonxgs. 
1 made an electric signal bell upon the plan de- 
gcribed by you a few weeks back, I find that when the 
current is broken the armature still remains attached 
to the magnet: and if I place it so far off that the spring 
will overcome it, the magnet has not sufficient power to 
attract it. If you would kindly tell me how to remedy 
this I should be greatly obliged —H. G. N. 


(11788.}—Bunions.—A friend of mine will be truly 
thankful if any of your learned friends can give a per- 
fect cure fora bunion, not any appliance with a hole, 
bat anything that will disperse it or absorb it, as walk- 
ing down Welsh mountains caused the same, not tight 
boots. DM Mou 


[(11789.] Effect of Temperature on Ale. —I am a 
bre wer, and the ale I brew is very satisfactory in mild 
weather, but when I send it out in very cold weather, 
and the temperature of the ale gets low (say to under 
&0°) it goes very dull, and if the heat is raised again it 
comes bright. Can any of your kind correspondente give 
me the reason of this? I think it is because my water 
is very hard. If it is so, I should like to know what to 
7 0 ` to prevent the above eifect in cold weuther.— 


[11790.)—Photography. — Will some practical 
photographer help an amateur in a fix? I find the 
1 portion of my negative, after developing and 

xing, marked across in diagonal lines exactly in the 
direction the surplus collodion was poured off the plate. 
hilst pouring e collodion from plate I keep it rook- 
ing backwards and forwards. I thought, perhaps, collo- 
dion was too thick, so dilated it with alcohol, but the 
difficalty still exists. To precipitate silver from waste 
wasbings I am told to throw in some common salt, but 
I cannot learn about how much. The plan i thought of 
adopting is this: I havea cask capable of holding about 
four gallons, with a tap about half way up. I purpose 
filling this with washings of prints before toning (how 
much ralt shall I then add 7) and next day drawing off 
anc throwing away all the upper part. In what form 
will the silver be precipitated? Will it still be held in 
solution at the bottom of cask? and how am I to know 
it bas all loft the upper water? How many times may a 
itive fixing bath be used? If many times, how am I 
kuow when it ceases to act? if only once, what quan- 
tity will be enitadlo for (say) two dozen cartes? Ifa 
pegative requires ten seconds’ exposure in the studio, 
bow long would the same require to be exposed in open 
air )- Can.. 
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BANATTAST.—Erra a OCcOA.—GAATITYUL and COMFORT- 
* — By a dhorough knowledges of the naturai laws which govern 
the operations of digestion and nutrition, and by a careful applica» 
fion ef the fine properties of wall-aslected cob. Mr. ¥.ppe haa pro- 
Wided ver bseaktest tables with a delicately. favo beverace 
dich may save us mauy heavy doctors’ dil.“ Citi] Service 
Gazette, ade simply with Bolling War or Milk. Each packet is 
abellad—Jsuzs Eris ë Co., Homuopathk Chemists, London. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


Detecting Cider in Wine.— The adulteration of 
wines with cider can ensily be detected hy filtering and 
adding ammonia in excess. The apple juice will im- 
mediately deposit crystals on the side of the test tube. 
Genuine wine sheds a pulverulent deposit which does 
not adhere to the glass, and is devoid of a crystalline 
stracture. Acetic acid will dissolve either of these pre- 
cipitates. The deposit from the cider consists of flat 
erystals with parallel sides; that from wine shows star- 
shaped formations. The treatment with acetic acid 
shows the presence of lime and phosphorio acid in both 
cases, the quantity of lime in the wine being minute. 


The Prizes of the Painters’ Company.— 
The edacational movement on the part of some of the 
London guilds is a good sign, and has not come too 
soon. The Painter Stainers’ Company, as it was 
anciently called, was one of the first, ina compara- 
tively small way, to offer medals and premiams for 
worka connected with “the art and mystery of 
painting.” The cubject for which they offer rewards 
to decorators, artisans, apprentices, and others, is de- 
scribed as ‘‘ alto-reliovo and decorative painting,” and 
the prizes, three in nnmber, are—1. The Company's 
rilver medal and freedom of the Company; 2. The 
Company's silver medal; and 8. The Company's bronze 
medal These rewards are open to any ander the age 
of thirty years, engaged in the trade, and residing 
within a radius of twelve miles from the Company's 
Hall. The specimens must be sent in between the 18th 
and 25th of May. It is to be hoped that some good 
work will be elicited. The Company do not ask for de- 
sign, as the programme says the subjects may be 
copied either from an antique bust, cast of ornamental 
grouping, decorative moulding, or otherwise. 


The Royal Society Soiree.—The first, which 
will be the only soiree for the present year, was held 
on Saturday evening last at Burlington House. The 
show of objects was all that could be desired, although 
there was no novelty of intense importance. In 
the philosophical group there were many things 
of interest—notably, in the first place, Lord Lindsay's 
photographs of the late solar eclipse, two of which 
were shown stereoscopically with admirable effect. 
At tho same table were several new and important in- 
struments by Mr. Browning, of which we may particularly 
mention a telespectroscope for viewing solar pro- 
minences, in which a ray of light is sent four times 
throngh compound prisms. The crystals of gold, 
silver, and other metals shown under the microscope 
in actual formation, by Dr. Gladstene, were very 
interesting, as was also the experimental decomposition 
of water and of iodide of ethyl by zino in intimate con- 
junction with a more electro-negative metal. The 
trace-computor invented by Mr. Francis Galton 
deserves mention. It is applied at the Meteorological 
Office to obtaining from the curves of the dry and 
wet bulb thermometers the vapeur tensien of the 
atmosphere. By the cross wires of two micro- 
meters being brought severally on these curves 
a pointer is compelled to take up such a position 
on a carved template as to cause the pricker of the in- 
strament to record perfectly the vaponr tension, which 
otherwise could only be obtained by meaus of compli- 
cated tables. A maximum thermometer of extreme 
delicacy, with index divided into tenths, so as to record 
to the one-hundredth of a degree of Fahrenheit, was con- 
tributed by Mr. G. J. Symons, Its range is from 65° 
to 85°, and it is calonlated to withstand in service 
a pressure of three tons to the square inch. A 
simple hydrometer for obtaining the specific gravi- 
ties of woods was shown, revised by Professor A. 8. 
Herschel; it consists of a floating ring, to which 
the index is attached, and the bars of wood, out to defi- 
nite lengths, are simply immersed through the centre 
of the ring, when the gravity can be read off at once 
on the scale. Amongst the other interesting objects 
in this group were Mr. Napier's electro-magnetic light 
coin rejector; the Rev. A. Rigg's differential air-pres- 
sure gauge; the drawing of a curve from actual 
analyses illustrating the accuracy attained in the 
standard fineness of our British coinage, by the chemist 
to the Mint; a chart of 824,198 stars, by Mr. Proctor; 
Thomson's testing instrument for telegraph cables, &c. 


CHIPS. 


The very best way toclean a stained steel knife is 
to cut a solid potato in two, dip one of the pieces in 
brick dust (such as is usually used for knife cleaning), 
and rub the blade with it. 


Repeated spectroscopic measurements made last year 
by Professor Zollner and Vogel, in Germany, show that 
the velocity of rotation of the sun on its own axis is at 
the rate of 660 miles an hoar. 


According to the Abbé Moigno, in Les Mondes, a 
violent thunderstorm at Rosano (Italy), some weeks 
ago, was accompanied by a fall of pebbles, varying in 
size from a s oob-nut to a large-sized pigeon's- egg. 


Annealing Steel. — Wm. Hamilton Hey (4013) 
will excuse my correcting his somewhat loose state- 
ment that heating steel to dull red in forgo and allow- 
ing it to coul gradually in the ashes will make it soft 
enough for all practical purposes, as when I have 
finished this nots I shall place a piece of red hot steel 
iu common sawdust, and when cool it will be far softer 
than by the other method.—A., Liverpool. 


ANSWERS TO CORRESPONDENTS. 


— — 


%% <All communications should be addressed to the 
EDITOR of the ENGLI MRCHANIO, 81, Tavistock-street, 
Covent Garden, W. C. 


The following aro the initials, &c., of letters to hand 
up to Tuesdsy morning, April 30, and unacknowledged 
elsewhere :— 

J. B. Ward.—Wm. Whiteman.—R. Pearson.—E. Davis 
H. G. Nash.—Rev. G. 8. Nichol.—Francis and Co.— 
T. O. H.—D. C. L.—D. H. Harvey.—S. H. Nash.— Wm. 
Brown.—E. S. Hunter.—Juhn Datton.—R, F. Fairlia. 
—Charles Fletcher.—A Jovial Fellow.—William Lea. 
oe. Waters.—G. W. Pagemont.—J. W. Back — W. 
Botton.—Hughes and Co.—C. A. Ball.—Rut-Tat.— 
Lancashire.—Uherryeater.—F. N.—F. A Buffham.— 
Zeta.—P. W. H. J.— Bleaching Powder.—ArieL—Bed of 
Stone.—Paddy.—8. W. Burnpham.—Anglo-Celtic.—W. 
E. Lee.—Ralph Lowdon.—O. H. B.—T. P. Barkas.— 
C. Glasgow.—No. 170.—Amrotet.—M. A.—Go Ahead.— 
Adolescens.—Lancushire.—J. M. Taylor.—F. C. H. 
Sholto Douglas.— T. T. Greg.—A Country Printer. 
H. W. R.— W. F. B.—Etbyl.—M. Paris. —Albſereo.— 3rd 
City. -A Novice. —Philanthropist.— Rudex .J. 0.— 
F. R. A. 8.—Z.—W. R Birt.— A., LiverpooL—E. G. L— 
Seneoio.— Fred. Harria.— T. O. H.—Rusticus.—G. J. C. 
—Jennings.—Petty Curry.—0. N. O.—Chronometer.— 
E. J. N.— Country Tinker.— V. - J. L.— Brake. -A Sub- 
soriber.— Musical.—Excelelor.—Workman.—Thetama. 
Not Proveg.— W. H. B.—Samuel Kempling.— Perry. 
—Ricardo.—R. M. Hatch.—8.— Dexter Keen.—J. Star- 
ling. — Henry Page. — 8. Bottone.— Wm. Tonkes.— 
W. L. G.— H. T. N.— Rev. W. White.— Artillery Captain. 
pattern Maker. —C. W. H.— F. A. Edwards.—S. H. L. 
A. Cazala.— William Botham.—J. B. Cooke. Dr. G. 
Goyard.— R. A. Proctor.—C. A. Bull.— John Rae.—C. H. 
Del vos. — Watts. - One Afflicted.—An Offlelal.—An 
American. —An Upholsterer.—0 8.—Clerk of Works.— 
Jackson and Shaw. L. E. Redditt.—H. 8. J.—A. M. C. 
—V. B.—Americus. 

Communications which can only appear as advertise- 
ments to hand from J. L. A., Subscriber from the Firat, 
G. Baylis, A Nainsmith, M. W., J. P., Various, W. T. E., 
Bradfordian. 

Firris.—Have patience. If not anuwered, it will appear 
in the list of unanswered queries in due time. 

Giascow.—Consult ind!ces, and you will find in back 
numbers how to construct a telescope. . 

S. B.—Consult indices, and you will find in back numbers 
the best way of cleaniug old coin. We cannot repeat 
questions fur the benefit of occasional readers. 

G. Cuourer, W. Drew, E. ARMISTEAD, Pro RATA, see 
“ Hints to Correspondents,” over Replies to Queries. 
AstHma.—The article referred tu was merely a note 

. the subject before the medical profession. 

The author has not published a book on it. 

Ax Orricer.—Another correspondent has this week put 
a question ou the same subject. If answers to it are 
not sntisfactory, write again. 

E. L. G.—Yours on “ Ventilation” next week, which 
must conclude the contreversy. 

Dupgp.—If the maker of your Pulvermacher's chain wili 
pot auswer your letters or give you any information, 
we must also decline doing sv. 

E. 8. S.—We have laid down a rule to which we shall 
adhere at all hazards, and that rule forbids us to 
insort trading or oommercial queries save as adver- 
tinements. 

Weer CORX WALT. -A printer's error. 

G. H. B.—We do not know of any work on bookbinding. 
You will tind plenty of information in recent back 
numbers (especially VoL XIII) Bookbinding is not 
an art. There are a fow facts, termed the modus 
operandi, the rest is skill which comes of practice, 

W. H. M.—The inforraation you ask for about scientific 
meetings for tho week is givenin the Atheneum, the 
Society of Arts’ Journal, the Daily News on Mondays, 
and other papers. 

B. C. Hormen.—The treatise has not been published in 
a separate form. For second query write Trübner 
and Co., Paternoster-row, London. 


Parerosr, 8. Mason & Co., and R. W. E.—Your queries 
are advertisements. See “Hints to Correspondents.” 

H. O.— Works on telescope have been mentioned in our 
pages again and again. 

W C.—The reason why the query was not inserted was 
that a similar one was inserted and answered a fow 
weoks before. 


W. M. Furxpxnas Petre.—See our reasons in the last and 
preceding numbers for termination of controversy on 
the metric system. 


Paaros.—Inquire of a newsagent. 
PaBpronian ScHOOLDOY.—Anawered by others. 


PAUL GIII. —If the controversy on the decimal system 
were nut terminated, your letter would certainly ap- 
ear; but there has been too much passion and pro- 
udice imported into the controversy to justify its 
continuance at present. II, at any faturo time, a 
discussion on the question be recommenced, we hope 
it will be considercd on its merits, without linking it 
with the vices or the virtues of the French Revolution. 
We believe the deciinal system will ultimately prevail 
for the same reason that we believe in the * survival of 
the strongest.” 

A Reapger.—Good food, and plenty of exerolse for your 
first two requirements. A course of gymnastics will 
aid in acquiring your third, if you are naturally of a 
robust habit. 

H. Axox and J. B.—Consult a medical man. 

P. G., W. O. B., Edgar David, J. Guthrie, J. B. P. Dar 
lington, E. L. E., J. L., One in a Fix, E:nigrant, aud 
Touchweight, nre roforred to indices tv back vols. 

F. WILLS.— The whole process of lead burning was 
given in Vol. XIL, pp. 221, 358, and 406. 

T. Crawronp.—For cement for aquariums, see p. 53 
Vol. XII. Secund query is an advertisement 
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Awxrous IxoyrmRA.— We supporto vou mean the tele- 
phic derartment of the postal service. Write to 
18 Superintendent of Telegraphs, Telegraph street, 


A. F.—A description of the eclanché cell will be found 
on p. 568, Vol. XII., No. 310; dee alan p. 616, No. 313. 
You ask fora good work on electricity, magnetism, 
@c. Have vou read Mr. Sprague’s articles in the 
ExdLIsRH Mecnanic? 

H. B. E.—For information on water velocipedes, sac 
P. 75, Vol. IX.; p. 121. Vol. X.; and p. 69, Vol. XII. We 
cennot at present speak definitely as to what we sbnli 
do with the mechanical inventions at the International 
Exhibition. 


Barwes Ricwarps (Penzance).—We know of no pub- 
lished guide or handbook to adverticing, but some 
such a thing in wanted, as there in much deception 
daily practised hy canvarsersand others, Advertisers 
have, however, to thank themselves in a great measure 
for it. They will follow each other like flocksof sheep 
into journ that bave little or no eirenlation, and 
neglect journals of wide circulation. There is, for 
instance, a ecsientific journal published in Landan 
which has not one-twelfth of the circulation of the 
Exouisn MECHANIC, but it bas twice the number of 
advertisers. Some will ask, why is this? Because the 
said journal pays men an enormous percentage tn 
eanvaes for advertisements, and those canvassers, not 
being very scrupulous in the statements they make. 
manage to throw dust in the eyes of advertisers, and 
go victimise them. 


TEs Bun me News,” No. 903, Apri 96, CoxTarne: 
Fine Art at the International Exhibition of 172; Notes on Earth- 
work—IV.; How to Build Scientifically with the aid of Modern 
Yavenstiope—XI1.; Architectural Aserciation: Design for Mansion: 
Royal Institute of Aritish Architects: Critical Notes on Grent 
Italian Arehitects—IX; Fine Art Exhibition at Plymouth: Modern 
Architecture ; Phyai-a' Geography, its Application tothe Fine Arts; 
Architectural and Archmological Seci«tics: Parliamentary Notes ; 
Building Intelligence; Land and Bui'ding Societies; Answers to 
Correapendents. ondence:— The Nova Scotian Style of 
Architecture; Store and Its Relection; Improved Chimney Ap- 
55 House Planning Competition; Sanitary Enaincertug : A 

eeful Instrument: Artifi ial Ntone. inter-ommuniention; Our 
Office Table; Water Rnrp'y and Aanitarvy Matters; Leal Intelli 

ence; Meetings for the Enaning Week: New Patented Inventions, 
nneeted with the Building Trad; Trade News :—Wagea Move- 
ment— Tender; IIInrtratiaus:— House Planning Competitien — 
Designs, Including Flevatiins, Perena-tivo, and Ground and First 
Floor Plana of Mansion. By Jas. Hoeks, Redruth. Price 8d., post 
free gd. U, Tavistock-street, Covout- garden. W.O. 


THE INVENTOR. 
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APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING APRIL 23, 1872. 


1738 W. B. Renshaw, Kidsgrove, Staffordshire, for improved 
means and appliances for puddling iron. , a 


1134 H. Stephens. Breage, and J. Harvey, Wendron, Cornwall, 
for improvements in crashing, dressing, and refining tin and othor 
ores, and in apparatus employed for these purposes. 


11235 F. Ironside, Lambeth, for improvements in machinery or 
apparatus for raising and lowering Carriage steps. 


1126 T. N. Palmer, Dale'on, for an improved method of and 
epparatos for producing motive power. A communication. 
1127 F. A. Harrison and C. Priestiand, Birmingham, for itm- 
in attaching door and other knobs to spindles. ; 


1196 H. @laysher, Newport, Isle of Wight, for improvements in 


1130 G. Hepburn, Liverpool, for improvements in govern 
ateam and other engines. f ps © ore te 

1180 B. J. B. Mills, Southampton-bdnildings, for improvements 
in the manufacture of sheet iron. 4 eoainidnication: R j 


1181 D. McC. Smyth, Orange, U.S., for improvements in sewin 
p g 


lis C0. 8. v Faser- road, Is for im 
. enables, Ungton. provements in 


1183 J. H. Taber, Southaempton-buildings, for improvements 
artificial breasts for ladies“ wear. A omania on. me 


1186 D. Dubbin. Lewisham, for im 
stands for beer or other casks. — provements in 


1135 W. B. Lake, Southampton-bnildings, for improvements in 
te N of iron bare, plates, sheets, or slabs. A commnni- 
on : 


1136 A. V. Newton, Chancery. ane, for an improved mode of 
and apparatus for preserving animal and vegetable substances. A 
communication. 

1187 A.R. Dunean end J. Maenaughton, Edinburgh, for im- 
provements in breech-loa ting fire-arms. A communication. 


3 . Drury- lane, for improvements 


1189 R. Edwarda, Sonthampton- buildings, for improvements in 
steam traps. A communication. 


1140 B. J. B. Milla, Sonthampton-bnildings, for improvements 
apparatus for the extraction of off, fat. or resin from vegetatla 
orother solid matter by chemicul agency, and the recovery of tuo 
ehemical employed. A communication, 


1141 F. Alekan and I. Alekan, Paris, for-improvements in screw 
etads for shirts, cuffs, aud sulle purposes. 


11493 W. H. Hacking and T. Hacking, Bury, Lanearhire, for im- 
provensals in machinery for fulding and messuriug woven 
abries. 


1143 J. 8. Christopher and J. F. Lackeriteen, Lombard - court, 
City, fer improvements in propel' ing vessels. 


1144 J. W. Harper, Stowmarket, for improvements in tho 
arrangement and coustructivn of hammuck-beds, more particularly 
applicable in tents, 


1146 W. E. Newton, Chancery-Iane, far Improvements in dis- 
apperatas. A communication. 


1146 J. Parin, Middlesborough, for improvements in reverbera- 
tory aná otber farnases. : f TIRAS 


1167 8. Barlow, Oldham, for improvements in apparatus for the 
prevention. of accidents apon railways, 


1148 H. J. H. King, Glasgow. for improvements in apparatas for 
. feeding wool, cotten, or ether Aurous matorials to carding or othor 


1149 J.L. Norton, Ludgate-bill, for improvements in the con- 
ano or welis, celiiogs, and fluurs of baildings and other 


1160 8. Sorby, Denham, Uxbridge, end J. O. Richardson, Maiden- 
head, Berkshire, for improvements in multiple furrow plougüs. 
1161 J. L. Norton, Ladgate-hill, for improvements in the mann- 
facture of blocks and siabs for dullulng, paving, and auch like 
purposes, 
jon 8. . e 175 improvements 1 aprarstus 
egulating the fe- ding of machinery employed in ro para · 
tion of cotton and other Hbrous materiais z ne 


eelf-acting 


118% C. Jackson, Birm{ngham, for improvements in sewing 
cppearatag, 

115% W. B. Thins, Shepherd’s-bush, for improvements in hand 
pumps or svrinzes, 

1175 E. P. Goransson. Sweden, for improvements in apparatus 
for „btaluing motive power. 

1174 Q. Tloleroft, Wanchoster, and J. F. Lackersteen, Cite, for 
improvements in apparatus for separating metals from their ores 
or other adtoixtares. 

1177 T. C. Filer. Emberton. Backs, for improvements in the 
construction of ruspenaion bridges and iron arches. 

1158 J. Broel, Westbourne-terrace, Middlesex, fer improvements 
in apparatus for lighting and heating. 


1150 C. Catlow, Lancashire, for improvements in looms for 
weaving. 


1160 8. Brooke, Yorkshire, for Improvements in carding engines. 


USt B. Graham, Batley, Yorkshirea, for fmprovements in ap- 
paratna for propering wool or other fibrous substances for feeling 
carding engines, 


11:3 H. Warrv, Parkstone, Dorsotshire, for improvements in 
varlous beverages. 


113 H. A. Dufrene, Bnuth-streat, Finebary, for an imoroved 
provass for the preservation of textile fabrics from the dostructive 
effects of wet or moisture. A communication. 


114 R Griffiths, Rhoal Tava Mold, Flintshire. for Improvements 
in the construction of steam ships or vussela, and in scrow 
propellers. 


1185 J. Davey, Cornwall, for improvements in the constrnetion 
of turn-wrest plancha, parte of which improvements are also ap- 
Plicable to steam ploughs, 


1165 P. Roser, Paris, for improvements in apparatna for emntv- 
ing or exhan-ting the conduct or supply pipes of cisterns and 
sitmuilar structures as a protection from frost or other dumage. 

167) J. Campbell. Fonnders conrt, City, for improvements In the 
mode of getting at the external bottom of ehips and vessels for the 
pur those of cleaning, repairing, end overhauling them. 

1148 G. Kale, Stockport, for improvementa in machinery for 
winding yarn. 

1169 G. L. Aħorlend, Manchester, for Improvements in prate 
baus for increasing the efliciency of sham register and other fire- 
grutes, 

1170 J. Edge. Bolton-le-Moors, Lancashire, for improvements 
in boilers or steam generators. 

1171 J. Barrow and C J. Crasfald. Liverpool, for impravemants 
n atag certain saccharine syrups, und in s pparatns employed 
therein, 

1172 B. Rameden, Leeds, for improvements in steam boilers. 


1178 8. Kay and T. Kay, Stockport, for improvements in feeding 
bottles, parts of which are applicable to other parposas., 

1174 R. Wilson, Manchester, for improvements in hydraulic 
machinery or apparatus. 

1173 W R. Lake, Sonthempton bnildings, for an improved 
machine for filling metalſte bovt-beel shells with wood or other 
materials, A communication, d 

1176 W. R. Lake, finthampton-buildings, for an improved 
procoss of troating animal and vegetable fats or greases for the 
pn unas of obtaiuing stearine aud oleine therefrom. A communi - 
cation, 

1177 J. Hawker. Chard, Somersetshire, for {mnrovements in 
steam road locomotive or traction engines, parts of which improve- 
ments are applicable to portable engives. 

1178 T. J. Smith, Fiect-etreet, for improvements in Jacquard 
machinery. A communivation. 

1179 M. Rowlands, Pontyyridd, Glamorganehire. for improve · 
ments in coke ovens and in the means of charging the samo. 

1180 F. G. Fleury, Sonthwark, and A. Tylor, Newgate-street, 
City, for improvements in water waste preventers or apparatus for 
controlling and arrestiag the flow of liquids. 
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1181 A. E. Ragon, Upper Westbourne-terraca. Middlesex, fora a 


new or imoroveé case for railway and other tickets, fittrd with a 
Memorandum paper or advertisement sheet. A communication, 

1182 H. Bytheway, Pontypool, Monmouthahire, for improve- 
ments in annealing boxes, pots, or pans, used in tin works. 

1188 C. H. Aston, Birmingham, for improvements in connec- 
tien with rplral spring msttresses and frames, and spiral springs 
used in connection with frames, bedsteads, couches, and for other 
uphols tery purposes, 

LIAS II. C. Briggs and D. R. kamsay. Saltburn-by-the Sea, 
Yorkshire, for improvements in steam generating and herting 
apparatus to be used in connection with rotary or other puddling 
furnaces. 

1185 W. D. Scott, Glasgow, for improvements in governors for 
motive-power engines. 

11886 G. Davies, Manchester, for improvements in the construc- 
tion of ntereopti-ons. A cominunication, 

1187 A. McGregor, Lancashire, for improvements in the cen- 
struction of machinery for reaping and mowing. 

1188 R. Rhaw, Higher Walton, Preston. for improvements in 
drawing trames used in the preparation of cotton and other fibrous 
materials. . 

1189 M. Doubalt, Grosvenor Hotel, Middlesex, for improvements 
in the means and apparatus for the transmission and registration 
of telegraphic despatches. A communication. 

1190 J. H. Teal, Tonnesece, U.S., for controlling, regulating. and 
shifting the packing of pistons working in cylinder, as in steim, 
air, aud water engives, air and water pumps, and other machines, 
while the same are in motion. 

1191 N. P. Stockwell. Regent's street, for improvements in 
embroidery and tack-markor attachment for sewing machines. A 
communication. 

1193 W. B. Thelwall, Upper Holloway. for improvements in the 
construction and wothod of actuating colossal and other tigures of 
men, mobsters, and animals for stago purposes. 

llos E.J. Hin, Pimlico, and J. L. Clark, Westminster Chambers, 
for au improved hboat-luwering apparatus. 

11% S. A. Stevens, Crowan, and T. Willams, Helaten, Cornwall, 
for improvements in machinery for reducing tin stuff and ocuer 
partiaily pulverised eres and substances. 

Dar N: W. Lad: lle, Buckinghamshire, for an antomitie pulp 
fave all, 

116 J. Piektos, Bramley, Leets, for improvements in tha 
machinery or appuratas employed in puddling iron. 

1197 G. K E. Fairhotme, Roxbargh, Scotiand, for improvement: 
in bousehold fire-evea pes. 

1199 R. Johnson and A, Johnson, Laicester, for an improved 
plumb ryle and lsvobL 

1199 J. Hant, Bolton. for imorovements In apparatus for winding 
threae or yarn upon pirns or bobbins. 

120 J. F. M. Pollcck, Newtown, Leeds, and J. Mitchell, Brad- 
ford, fur improvements to kilns. 


1:01 L. Fontana, Paria, for improvements in the treat ment of 
certain substances employed for some surgical and therapvatical 
BSpplications, 

1203 W. R. Take, Southampton-bnildings, for an improved 
burner for lamps and other iJumiuating apparatus. A commun! - 
cution. 


1203 H.R. Barlow, Manchester, for imorovementa in apparatus 
for cooling wort and other liqnids. A communication. 


1204 F. H. A. Heyer, Leatber-lane, Holborn, for an improved 
press for printing and copying. 


1205 W. Ferry, Southam;ton, 
filters. 


1208 T. J. Smith, Fleet-street, fer improvements In the manu- 
facture of buttons. A commanication 


12% G. Little, Now Jersey. U.., for improvements in elect 10 
telegraph sppua'us and in circaits employed in telugraphing. 


for improvements in cistern 
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PATENTS SEALED. 


RE W. M. Kenxle and C. A. Cameron, for improvements in {he 
mannfactaro of solidified tea and coffee. 

2800 J. F. M. Pallock, for improvements lu machinery for com- 
pressing bricks, tiles, and other simil«r articles. 

2813 f. Petrie. for improvements in valves of steam engines. 

2815 E.T Hughes, for an improved liquid meter. 

S816 J. Bellera and E. Hopkinson, for an improved machine ar 
apparntaa for effacting calculations, applicable to weights 
measures, time, ani money. 

2G. A. Vivien and P. C. Vivien. fera nevel chemice) com- 
position for the preservation of wood, metal, and otber sud- 
stances. 


2833 J. F. Wanner, for improvements in the ormamenting of 
girments, and of silk, woollen, and other fabrica. 

2998 T. K. Maoe, for improvements in hate, 

a7 H. Stapfer and J. Sinclair, for improvements in apparatat 
for withdrawing or diecharging ale or other liquor or Nqiid from 
ceaks or recentacies, and for raising the said ale, liquor. or liq aid 
te a higher level. 


3812 P. Leclonx, for au improve double balanced bolt or 
fantening for windows, shatters, folding doors, and other like 
purposes. 

2818 J. J. Tarner, for improvements in constracting the Wheels 
of railway and tramway rolling stock. 

2344 W. T. Snag, for improvements in apparatus for distributing 
finids and Nquids. 

2347 E.T. Hughes, for improvements in hydro:meters: 

2851 W. R. Lake, for improvements in sewing machines. 

261 W. M:sAdam for obtaining motive power by the rising 
and fa'ling of tides and in the machinery or apparatus employed 
therefor, 

227 W. Symons, for imorovements in the constraction of the 
framework or huil of ships and vessels. 

2870 H. G. Lawson, for improved mechanism Yor transmitting 
Wert. 

3873 H. G. Lawson, for improvements in harvesting machines. 

29773 W. Plaid ing. for improvemants in ma-hanism bo be attached 
to woeeled vehicles to form a railway therefor. 

Das F. W. Webb, for improvements in lecamotive engines and 
railway breaks, 

7911 W. R. Lake. for improvements in metaltic packing for the 
pixtoa and valve rods of steam and other engines. 

2923 R. Winder, for improvements in stoam ploughs 

d W. Bayley, for improvements in roller blind furnitere or 


apovaratas, 


i 3177 A. V. Newton, for improved machinery for printing from 
y pes. 

8355 E. Entwistle, fer improvements in railway signals. 

3357 Q. Fvans, for {mprovementa in the manufactare of esphaaite 
or composition adapted for paving and other slmllar uses. 

60 G. Lewin, for tmprovemenis in ploughs, 

293 H. W. Ripley, for improvements in colouring fabriea. 

412 T. Cockshott, for an improved method of laying suvmerine 
telegraph cables in connection with abippiag in different rivers, 
burbo.rs, and seas, and other places. 

40 C. D. Abel, for improvements In moulds and cores and in 
mond and core Hotngs and facings for metal castings, and in 
materials employed therofor. 

533 W. C. Church, for improvements in steam engines, parts of 
which improvements are applicabie to hydraulic rams and pass. 

593 J. Quick, sen., J. Qnick, jun., and A. Cooper, for improve- 
ments in sienal lanterns or lamps. ‘ 

395 G. Westinghonse, jun., for improvements in pneumatic 
Apparatus for working brakes and communicating signals in rail- 
way trains. 

2839 W. Onion, for improvements in macht or 
employed in the manufa ture of looped or knitted fabriss. 

2841 D. Wilks, for imprevemente in apparatus for collecting, 
receiving, and holffng sli animal refuse and mannfiscturing the 
sama into manure withon’ nnisince, partisulisris Abolfeable to the 
colie:ting, deo loriain:, removing, and utilising numan exeretions 
and otber animal natter of large towne. 

2348 L Hornblower, for improvements in the construction of 
walla, partitions, floors, and roofs of dwelling-bouses and other 
puildings, 

2959 R. Alley, for improvements in wheels for steam and other 
carriages. 

2920 R. A. Wright, for improvements in apparatus fer facteninz 
purposes, especially applicable to the fastening of railway and other 
carriage doors, 

28977 W. H. Chase, fer an improved animal trap chiefly dealgned 
for cat hing rnts and mice. 


3892 G. Groon, for improvements in apparatus for separatiag 
ores and otber materinis. 

3932 J. H. L. T. Portner, for improvements in sewing machines. 

29°9 J. Jordan, forimprovements in stoam boilers and ia arraage- 
ments connected therewith, 

200% A. Maw, for improvements in mechinery or apparatus fo be 
employe l for the working of screw presses, 

$01; A. P. Tronchon, for improvements fa the constraction of 
counters for cabs, currivges, or other vehicles. 

8043 J. H. Johnson, for improvements in solidifying petroleum, 
hist. and other nila and their volatila essences emoiova-t far 
muminating nurnoses. and in the puriflonttoen and liquefaction of 
euch sulidified olle and essences. 


899 J. I. Banis. for improvemonts in the means of and ap- 
piratas for loaom- tion, appiicatle to steam carriagos., also to 
traction and other Locomotive engines, and to steam ruad rol-era, 


8:179 J. H Johnson, for improvements in artificial dentures and 
n bases fur the same. 


a4 A M. ark, for improvements tn apparatas for reefing and 
fnrling ships nils. 


128 A. Lee, for imrrovementsin apparatus to be applied to pipes 
nsed for heating buildings by steam. 


233 N J. B. Mills, for improvomentsin seal locks. 
345 W. R. Lake, for an improved wood pavement, 


fi W. R. Lake, for an imbrovad miehlao for packing an! 
tecuring blocks Lad lar paviag aud for other like purposes. 


254 W. Betts, for imrovoments in capsales, and in apparatus to 
be employed an their manufacture, 


g W. Betta, for improvementa in machinery or apparatus for 
capsaling bottles nud other hito roseptaclos. 


374 P. Taylor, for improvements in the construction of bed- 
steade for invali la, 


477 O. C. Set heil. for Improvements fm treating or preparing 
curtain waste sab (ances 20 as to reader them useful as comp a 
tions for Hghting dros. 


494 F. TiN, for improvements in the treatment and utilisation 
of sewageand the mauufactare of manure therelrum. 

521 W. R. Lake, for Improvements in breech-loading fire-arms. 
i i F. A. Gatty, for improvements in printing amd dyaing ootton 
wo rick, 


(o W. Weldon, for improvements in treating and applying 
dilute chlorine. 


614 6. H. Smith, for improvements in metatile alloyn, and is 
their application to iron sariacos for preventing the corrosion of 
the same, 


639 J, Sullivan, for improvements in chamber vessels. 
679 W. R Lake, for Improvement in railway rails. 


May 10, 1872. 
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THE ENTOMOLOGIST’S HOLIDAY. 


WTE the increasing warmth of the now 
rapidly strengthening spring many of our 
numerous insects are putting on the holiday garb 
of their ephemeral existence, and beginning to quit 
their winter haunts for the scene of their short, 
but too often mischievous career. Their ardent 
admirers, the Entomologists, who may be con- 
sidered as their devoted friends, though probably 
regarded by sundry species of butterflies and 
moths as their inveterate enemies, are also on the 
qui vire, and are diligently preparing their para- 
phernalia for the coming campaign. The Lepi- 
dopterists and the Coleopterists — tbe moth- 
hunters and the beetle-catchers—are setting in 
order their nets and their killing-bottles ; ex- 
amining their cabinets for vacant spaces and 
noting down the species wanting. As soon as the 
warmer nights set in they will be out on foraging 
expeditions, searching for the beautiful ornaments 
of the woods, the coppices, and the fields as 
ardently as astronomers examine the markings 
on the moon or the rings of Saturn. Entomolo- 
gists, however, have an advantage over the astro- 
nomers ; for while the principal objects of interest 
to the latter are only to be seen at night, the 
enthusiastic ingect-collector may pursue his hobby 
at every hour of the twenty-four. We are not 
concerned to defend our friends from the charge 
of cruelty which may be brought against them by 
ultra-sensitive minds, so long as they capture 
moths and butterflies for a higher purpose than 
the mere pride of exhibiting their achievements ; 
for even Tennyson’s sweet-hearted young lady 
„hose light-blue eyes were tender over drown- 
ing flies.“ would, we imagine, offer but a feeble 
opposition to the utter destruction of every thing 
termed a “moth.” As a matter of fact, how- 
ever, the study of Entomology in all its bearings 
is a subject of the first importance to the farmer 
and the practical horticulturist, if the truths 
which it teaches are rightly read, and the know- 
ledge gained turned to account in a scientific 
manner. This, it is true, involves a knowledge of 
the life-history of the insects from the egg to the 
perfect state ; but as this is not to be acquired in 
a day or in a year, but only by patient and un- 
flagging observation, we have thought it probable 
that if a taste for collecting the more beautiful 
specimens of the insect world could be infused, 
the contemplation of them might lead to a desire 
to be better acquainted with the different phases 
of their lives, and so, step by step, to a knowledge 
of the humbler denizens of our cultivated fields, 
which though less attractive to the eye are often 
far more destructive in their operations. Science, 
we know, should be pursued for its own sake ; but 

' science, with too many, means flashy experi- 
ments and attractive sights, without which but 
little attention can be obtained for even the most 
entertaining and instructive subjects. It is, there- 
fore, with an ulterior object that we lay before our 
readers a fow hints for the capture and 
preservation of moths and butterflies—viz., in 
the hope that at least a moiety of those who may 
endeavour to make a collection will pursue the 
subject further, and turn the knowledge so 
soquired to scientific purposes. 

The net forms the most important part of an 
entomologist’s equipment, and there are as many 
designs for this implement as there are days in 
the week. The one most commonly used, how- 
ever, and the most serviceable for beginners, con- 
sists of a light steel ring, jointed so as to fold up 
into small compass for convenience of carrying, 
and provided with a handle, which may be made 
to screw on when wanted for use. But a more 
easily made and just as serviceable form is the 
cane-net, which consists of a tubular Y or T 
shaped piece made of sheet brass or tin plate, 
into the arms of which the ends of the cane are 
secured, while the leg forms a socket for the in- 
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supposed to be necessary for capturing some 
species. Possibly the best material for the bag 
of the net is grenadine, but this is rather expen- 
sive; book muslin answers all the purposes of 
beginners, and is generally used. Some lepidop- 
terists prefer a black-coloured net for night work, 
as the insects can be more readily distinguished ; 
but white should always be preferred to green for 
day work. The bag should be made tapering, 
with the seams outside; about three-fourths the 
length of the collector’s arm; and if the ring is 
of steel it should be covered with thinleather. A 
collecting-box is not absolutely necessary, but it 
is at all times convenient. It should prefer- 
ably be made of zinc in order that the cork may 
be damped—a very requisite operation on a hot 
summer's day. With the box, a number of pins 
should be carried (No. 10 is the most useful size) 
for pinning the captures to the cork, and a number 
of pill and ointment (chip) boxes, previously 
strengthened by pasting strips of thin oalico 
around the joints, and with four or five small 
holes in the bottom. Some method of killing, or 
at least stupefying, the captives is essential, or on 
returning home after a long day, many will be 
found to have nearly knocked themselves to 
pieces and irretrievably damaged their beauty. For 
this purpose there is nothing better than the 
cyanide bottle, the mode of preparing which has 
been described in these pages. It is merely a 
tolerably wide-mouthed bottle, on the bottom of 
which a layer of cyanide of potassium is spread 
and covered with a thin stratum of plaster of 
Paris. When the plaster has set, three or four 
pieces of blotting-paper are laid on it, and a good 
tight-fitting cork, sealing-waxed at the top and 
upper part of the sides, completes the killing ap- 
paratus, which will last nearly the whole season 
if kept cool and properly corked. If the collec- 
tor is without a killing bottle, or wishes to stupefy 
a specimen confined in one of the chip boxes, it 
is only necessary to dip a very small piece of 
blotting-paper in a solution of the cyanide, and 
drop it into the box; but this will require a pair 
of pincers, or miniature tongs, in order to 
hold the paper. A bag or basket of some 
kind is almost a sine-qué-non if we would 
return with our treasures uninjured—a fisherman's 
basket, which can be stantly detached 
from the shoulder-straps answers very well. 
These will about make up the complement of the 
necessary apparatus for an ordinary daylight ex- 
cursion when Lepidoptera are caught on the 
wing or settled; but if the night-fliera are 
sought, which are generally captnred by 
“ gugaring,’’ one or two weapons of a dif- 
ferent kind will be found requisite. The first is, 
of course, the sugar iteelf. Opinions vary as to the 
best compound, but the tyro will find the following 
probably as enticing as any :— Boil equal parts of 
treacle and foots” with sufficient beer (stale 
will do) to make the mixture work well with a 
brush, neither too thin nor too thick. Place this 
in a bottle or the regulation sugaring tin, and just 
before starting to lay your traps mix with ita 
small quantity of ram—not too much, or the 
moths will fall off and be lost in the grass or 
underwood. Begin to sugar as soon as dusk” 
has fairly set in, choosing trees with rough bark 
at intervals of nine or ten yards, and putting on 
a narrow streak about a foot from the ground up 
to the height of the face. Where there are no 
trees, bushes, thistles, and the flowers of rag- 
wort and umbel-bearing plants may be tried, 
tufts of grass,and even good-sized stones. The 
sugaring performed, the would-be collector must 
trim his lamp and see there is no scarcity of oil. 
A lantern with a piece of plate-glass for a window 
is better than a bull’s-eye for “ sugaring,” but 
there should be a cover for it anda strap so that 
it may be hung round the neck or carried in some 
way so as to leave both hands at liberty on an 
emergency. As a rule but little difficulty will be 
experienced in securing moths at sugar.“ They 
may be boxed-off on the tree, tumbled into the 
cyanide bottle, or netted in the usual sugaring“ 
net. This latter is made Y-shaped or V-shaped, 
by securing steel wires into a socket of the re- 
quisite form, and connecting the ends by a picce 
of flexible wire or stout string, or, indeed, any 
material that will yield to the shape of the tree- 
trunk when pressed against it. It should be of a 
size convenient for supporting it by pressing 
with the leg against the end, so that both hands 
can be used for boxing or bottling, while any 
insects that fall are received by the net. A 
catching and pinning box is used by many, which is 


sertion of the handle. There are also the clap- | constructed as follows :—A wooden or very stout 
net, the umbrella net (a folding net patronised by | cardboard tube, at least 2in. in diameter and about 
many), and a net with a handle about 20ft. long, Ain. long, is covered at one end with a piece of 
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strong network (fine brass wires secured in holes at 
the sides and crossed would, perhaps, be an improve- 
ment), and about half an inch from the other end a 
slit is cut transversely for half the circumference, 
in which a circular piece of tin, zinc, or cardboard 
can be slipped so as to close the tube; a piece of 
cork, of nearly the same diameter as the cylinder, 
to which a short rod is attached, completes the 
apparatus. The method of capturing with 
this consists in placing the end of the tube over 
the moth, which flies to the netted end; the disc 
is then slipped through the slit, the cork piston 
inserted into the tube, and, the disc being with- 
drawn, the cork is pushed towards the netted 
end, by which means the moth is easily pinned 
through one of the meshes and drawn out with 
the cork. 

We think we have now mentioned all the 
“ weapons ' necessary fer a fally-armed collec- 
tor, and we have left ourselves but little space 
to speak of the modus operandi of the art. As 
to giving any description of the species to be 
sought after and prized, it would be useless here, 
as a great deal, of course, depends on the natare 
and general characteristics of the hunting-grounds 
within reach of the entomologist. In and near 
London, Epping Forest is probably the best spot, 
egpecially those parts which, some distance from 
the “line,” are beyond the usual range of the 
army of collectors who visit that locality. All 
woods are likely places, particularly in parts 
where trees have been felled and clearings made; 
so are parks, with their old trees and young 
plantations; hedge-rows, poncs where there is 
abundance of vegetation, chalk and gravel pits, 
and for some species of night-fliers the gas-lamps 
or the windows of an illuminated room. Just as 
in other pursuits of life, the collector who works 
with his head, and saves his legs and arms until 
their energetio use will really assist him, is in- 
variably the most successful; a knowledge of 
the habits of the various species, the time and 
manner of their flight, the plants they frequent, 
and the various other minutiæ® of the art, is of 
course of great assistance, but much of this can 
be acquired from manuals specially devoted to 
the subject, and a little practice teaches more 
than volumes. The enthusiastic tyro who has 
been rushing about all day, and, perhaps, suc- 
ceeded in capturing half a dozen butterflies, which 
he has utterly spoilt by his rough treatment, is 
apt to be disappointed when he examines the 
“bag” of a more tised friend, who has 
merely pitched on a likely spot and waited his 
opportunity 

There is, however, one method of capturing 
many species of Lepidoptera which requires but 
the minimum of time and patience. This is 
hunting the sallows in the spring and the ivy in 
the autumn; for when in bloom their visitors very 
rarely leave till they have recovered from the 
effects of the absorbed neotar, and so fall an easy 
prey to the collector. For this purpose a hooked 
stick, a shallow net, a bull’s-eye lantern, and an 
umbrella or a sheet,are the principal require- 
ments, with, of course, the usual boxes and kill- 
ing-bottle. Having ascertained the whereabouts 
of the bushes, choose an evening free from wind, 
and with the net carried a little below and in 
front of the lantern examine the bushes. The 
moths being intoxicated frequently fall into the 
net directly the light is brought near them; and, 
if not, a gentle tap with a stick on the branch will 
insure the capture of the victim. For branches 
out of reach the umbrella is held open underneath 
and the moths gently shaken off the bush; or a 
sheet may be placed around the roots where the 
ground is suitable. Warm dark nights, with a 
light steady wind in one quarter, will, however, 
rarely fail to yield a goodly number of moths at 
sugar, and even moonlight nights are not always 
barren of game. Great care, is, of course, neces- 
sary in removing the captive from the net; but 
by the exercise of a little skill, without excite- 
ment, a very few trials will make the tyro pro- 
ficient. The net must be so held that the moth 
cannot fly out, and a lidless box being taken in 
one hand is passed into the net and over the moth 
and grasped by the other hand from the outside. 
The free hand is then at liberty to take the lid and 
carefully slide it between the top of the box and 
the net, and so the insect is captured without 
damage. Such are some of the rudiments of tho 
art. The names and oharacteristicos of 
numerous species can, of course, only be 
from voluminous works and catalogues, or! 
collections ; permission to view is genera! 
by nearly all Entomologists, and noth: 
calculated to infuse the spirit of emul: 
good look at an extensive and well- 
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In these columns we shonld not have space to 
mention even the names of all the British Insects, 
but we may at some future time give some hints on 
setting and arrangement. In the mean time, we 
hope those who may collect“ will not rest satis- 
fied with mere admiration of the beauties of their 
captures, but will endeavour to acquire a know- 
ledge of their life-history and of their purpose in 
ereation. 


NOMINAL HORSE- POWER. 


N an article on the rating of steam-boilers, 
which appeared on p. 28 of our last volume, 
we drew attention to the desirableness, indeed, 
the necessity, of adopting a general and well- 
understood rule for estimating the horse-power 
of steam-boilers. A very large number of pur- 
chasers of steam-engines and boilers are unin- 
itiated into the mysteries of calculating the power 
which those machines are capable of developing, and 
being utterly at a loss to comprehend the formule 
employed by mechanicians in estimating this 
power are easily deluded by designing manufac- 
turers. We do not wish to insinuate that makers 
as a rule are in the habit of deceiving unwary 
purchasers, but, like most other businesses now- 
adays, there are manufacturers of engines and 
boilers who do not hesitate to represent their 
goods as being capable of accomplishing an 
amount of work which on trial it is found impos- 
sible to obtain with the surrounding conditions. 
There is, it is true, some little excuse for this 
method of conducting business on the part of 
the makers, for so long as there is no recognised 
rule for ascertaining and stating the power, the 
seller may say that it is no part of his duty to 
inquire under what circumstances the buyer in- 
tends to employ the engine and boiler he pur- 
chases. They may be capable of indicating the 
power stated when worked at the requisite pres- 
sure and piston speed; but it frequently happens 
that this part of the calculation never troubled 
the purchaser, and as the seller did not choose to 
enlighten him, he speedily finds himself disap- 
pointed and considers himself deceived. 

Nominal horse-power is at the present time a 
mere name, possessing no definite value—being, 
in reality, rather more delusive than instructive. 
The rule laid down byWatt, calculated for a steam- 
pressure of 71b. sq. in. did very well for 
the purpose at the time, before the steam-engine 
had reached its present development, but it is 
quite jnappropriate now that the average pressure 
is something like 491lb. on the sq. in. Still, if 
Watt's rule were generally adhered to, the 
expression nominal horse-power ” might not be 
so unmeaning as it is, because it would be easy 
to find ont exactly what was intended, but the 
method of calculating the nominul power varies 
in different parts of the country and with different 
descriptions of engine, According to the Admir- 
alty rule the square of the cylinder’s diameter in 
inches is to be multiplied by the piston-speed in 
feet per minute, and the product divided by 6,000; 
but on the Clyde and in the North of England, 
where large numbers of engines are made, a 
nominal horse-power is reckoned for every 30 
circular inches of piston area, counting both high 
and low pressure cylinders ; while on the Thames 
17 or 20 circular inches of piston are taken to 
represent a nominal horse-power. Again, the 
Royal Agricultural Society, in order to guide the 
farmers, adopted 10 circular inches as the stan- 
dard in estimating the power of portable engines 
—a rule generally accepted by the makers and 
universally employed in rating that class of 
engine. Besides these, thore are numerous other 
rules, giving results which differ from one another, 
and affurding anything but an accurate idea of the 
power actually to be obtained. 

Indications are not wanting that a remedy for 
this state of things will shortly be proposed which 
will possibly receive the sanction of authority, 
and so settle a vexed question. Towards this 
desirable solution of an acknowledged difficulty, 
Mr. J. Macfarlane Grey, M. I. M. E. and N.A., 
contributes an able paper (to the Nautical Maga- 
eine), and though it is devoted to a consideration 
of the question as it affects marine engines, there 
is also much in it which pertains to steam-enzines 
generally. After pointing out that the Board of 
Trade should insure reliable information as to 
the power of the machinery in emigrant ships, 
he proceeds to lay down the principles on which 
the power of the engines should be estimated. 
The primary source of the power being the fuel, 
the rate at which that can be consumed is the 
first element of the sum. This Mr. Grey puts 
at one ton of steam coal a day per foot of furnace 


width, irrespective of length of bar. After cal- 
culating the quantity and the power of the steam 
thus produced, he proposes that the nominal 
horse-power of the marine boiler should be taken 
as 20 horse-power for each foot of furnace front. 
Tarning to the engine, he proposes that 10 circular 
inches of piston area should be taken as a 
nominal horse-power, counting only the low- 
pressure pistons in compound engines, which 
corresponds to 141b. effective pressure, and a 
piston-speed of 300ft. per minute. It will be 
observed that Mr. Grey proposes to reckon only 
the low-pressure pistons, a point on which he 
differs radically from the custom adopted in the 
North. His reasons for this we give in his own 
words :—*‘ The high-pressure cylinders do not add 
to the power of the engine. A horse is no higher 
because yon have used a stepping-stone to get on 
his back; the stone is not added to the height of 
the horse. So with the compound engine; the 
high-pressure cylinder is only a stepping-stone 
dividing the work to be done, but not adding to it. 
To include all the cylinders may or may not be 
& convenience in the buying and selling of engines, 
but in a rule for horse-power it introduces con- 
fusion, and I apprehend that, even commercially, 
the high-pressure cylinders have no more claim 
to be included than the surface condensers, or 
any other adjunct distinguishing a type of engine.” 

In order to ascertain the“ nominal indicated 
horse-power’’ he proposes to add together the 
nominal horse-power of the boilcr and that of 
the engine, and the formula comes out thus— 


N. I. H. P. = D’ 4. 20 F 
10 
where D? is the sum of the squares of the diame- 
ters of the cylinders, divided by 10; to the pro- 
duct, 20, multiplied by the width of the furnaces 
in feet, is to be added, and the result is said to 
agree very closely with the average indicated 
power, when there is surface condensation. With 
the jet condenser 17} F is to be substituted for 
20 F. Mr. Grey also gives formula for ascer- 
taining the power when the expansion and press 
sure form portions of the calculation. 

So far as marine engines are concerned, there- 
fore, the prospect is fairly satisfactory, for it ouly 
remains for some of the principal persons con- 
cerned to accept Mr. Grey's proposals or im- 
prove upon them to induce the Board of Trade to 
make regulations with which we imagine the 
majority of marine-engine builders would readily 
agree. This portion of the matter, however, is 
surrounded with difficulty in eonnection with land- 
engines; for though one of the Engineering 
Societies might be induced to publish a rule which 
would answer all requirements, it would not be 
able to enforce its observance, although, as a 
matter of fact, of course, obstinate makers would 
be in the hands of the buyers, who could refuse to 
purchase of those builders who deolined to adopt 
what would doubtless become an almost universal 
system of rating. It may be remembered that in 
the article previonsly mentioned it was stated that 
the Committee of the Franklin Institute regarded 
their report as a preliminary one, and solicited 
the results of investigations from all parts of the 
civilised world. There is, therefore, an excellent 
opportunity for one of the mechanical societies of 
this country to join with the Franklin Institute in 
establishing a rule which would be recognised 
at least in all English-speaking countries. 

As a matter of fact, whatever formula may be 
adopted for this purpose, it cannot be accepted 
as the true measure of the capability of any 
engine—the power actually indieated in working 
can alone be deemed satisfactory; nevertheless 
the advantages of a commercial unit of measure- 
ment are 80 self-evident that it is worth while 
inquiring whether there is not some way of stating 
the power developed under certain circumstances 
which shall be accurate for the given circum- 
stances and be readily caloulated for altered con- 
ditions. Thus, as suggested by Engineering, 
whose remarks on this subject we print on 
another page by way of corroboration, if an 
engine were rated and sold as 80 C. H. P. 
(60:5:400)” which would mean that it was ‘‘oal- 
culated” as capable of exerting a power of 
cighty horses under steam of 60lb., expanded 
five times, with piston speed of 400ft., a definite 
idea of its capability would be furnished, and the 
purchaser would be enabled to ascertain what its 
power would be under the special conditions of 
his own requirements. There will be little diffi- 
culty in framing simple tules by which to deter- 
mine the calculated indicated horse- power” with 
as near an approximation to accuracy as those of 
Mr. Grey given above. 
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The “rating” difficulty is, howevey more easily 
solved with marine engines, for the simple reason 
that boilers and engines can be reckoned, as one 
machine, the sole duty of the former being to 
supply the latter; but, as a rule, boilers employed 
in workshops have to supply steam for other pur- 
poses than driving the ca such as heating, 
washing, steaming, &c., and hénce the necessity, 
if the rule depended partly on the size of the 
boiler, that the “rating” should specify the ele- 
ments on which it is constructed. Some recog- 
nised unit of measurement is certainly wanted, 
as much for the security of the buyer as the 
credit of the seller. 


* 


THE SUN AND TERRESTRIAL 
MAGNETISM. 


d kii nature of terrestrial magnetism is bat 

imperfectly understood ; and the thonghts 
cf physicists are much engaged upon it. Ina 
recent rescarch by Professor Osborne Reynolds, 
a theory is enunciated, according to which the 
earth’s magnetism is produced by electrical influ- 
ence from the sun. His reasoning, briefly stated, 
is as follows :— 


If an electrified body be placed near a moving 
conductor (such as an endless metallic band), it 
will induce a charge in the latter. This charge 
will remain opposite the electrified body, and the 
effect will be the same as if a current were moving 
in the conductor in an opposite direction to that 
in which the conductor moves. 

Suppose, instead of an endless band, we have a 
steel or iron top spinning opposite the electrified 
body, the electricity induced on tho top will have 
the effect of a current passing once round the 
top of each revolution. And this effect will be a 
magnetising of the tup, the position of the poles 
depending on the direction of the top's motion, and 
the kind of electricity induced. The production 
of such a current was proved experimentally. On 
a glass cylinder 12in. long, and 4in. across. were 
fixed strips of tinfoil parallel with the axis. These 
strips were Gin. long and jin. wide, and were 
separated from each other by the two-hundredth 
of an inch, except in one part, where there was & 
wider interval, and the strips on each side of this 
were connected by a commutator with the wires 
of a galvanometer. The cylinder was then made 
to rotate rapidly before the conductor of an elec- 
trical machine. The galvanometer needle was 
deflected at times as much as 20’; the direction 
of deflection depending on the direction of motion, 
and the naturo of the electricity induced. This, 
then, may be taken as proof that a magnetising 
current would be produced in the steel top, in the 
case previously supposed. 

Now, the direction of the earth's magnetism 
has a close relation to the earth’s shape. But 
as we know it is not in any way the cause of this 
shape, we may suppose that the figure of the 
earth, and the rotation which causes the earth to 
keep this figure, has something to do with the 
production of magnetism. There must be some 
influence at work, which, along with the earth's 
rotation, results in magnetism. What is this in- 
fluence ? 

Many things show that the sun has some con- 
nection with magnetism. If, then, we seek this 
influence in the sun, we cannot suppose it to be 
the result of the sun’a heat, or light, or attrac- 
tion. But. if the sun were charged with negative 
electricity, it would seem (reasoning analogically 
from experiment) to result that the earth would 
become magnetic, the poles being as they are. 

The only other way in which the sun conli 
magnetise the earth would be by magnetism of its 
own, the sun's poles being opposite to the earth’s 
poles. Now, this magnetism in the sun might bo 
caused by rotation of the latter under induc- 
tive notion from the earth and planets. The 
direction of rotation being the same, the 
eleotricities opposite the magnetism would als 
be of the opposite kind. Thus the sun would act 
by both causes. Connected with the foregoing re- 
search are some interesting observations Professor 
Reyuolds bas made on the nature of the solar 
corona. From photographs of the eclipse of 187! 
a very clear idea is obtained of the appearance 
of the corona. The distinguishing features of it 
are chicfly these four :— 

1. Its rifts and general radiating appearance. 

2. The crossing and bending of rays. 

3. Its self-luminosity, as speotrosoopio obser- 
vations have shown. 

4. Its changing and flickering character. - 

Now Professor Reynolds was enabled to obtain 
a yery striking imitation of this appearance bj 
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electrieal action, and in the following manner :— 
He caused electricity to be discharged from a 
brass ball placed in the centre of a partially ex- 
hausted receiver, and supported by a brass rod 
coated with indiarubber, this rod being in connec- 
tion with the machine or coil. It was negative 
electricity that was discharged into the globe, and 
it probably discharges itself on the inside of the 
glass, inducing a corresponding charge on the ont- 
side. Using a large coil and exhausting the re- 
ceiver down to half an inch of mercury no corona 
was seen ; the air was gradually let in and a 
variety of appearances followed. At first it 
seemed as if a mass of bright serpents were 
twining and untwining round the ball, then these 
were transformed into the branches of an oak, 
and then a faint corona appeared among the 
branches like a radiating envelope, while, as the 
pressure increased, the oak branches gradually 
faded away. The diameter of tho envelope was 
about three or four times that of the ball, and it 
was strikingly similar tothe solar corona in those 
features of the latter above referred to. It was 
best seen when the pressure was about 4in. In 
one point this corona differed from the solar 
corona. The shading off of the light in the latter 
is much more rapid than in the former; but if it 
were possible to make the pressure vary in the 
receiver this difference might be done away with. 

In this way, then, according to Professor 
Reynolds, the theory of an electrical influence in 
the sun receives further confirmation. 


THE WAVE-MOTION OF THE SEA. 


IX estimating the motion of particles in the 
mass which forms a wave, there are two 
things, according to Captain Cialdi (in a recent 
work on the subject), which are not generally 
taken into account. One is, the motion of par- 
ticles, which, being cooled at the surface through 
evaporation, descend, from increased specific 
gravity, giving place to others which are less 
dense. True, in the case’of waves, there is a 
continual mixing and friction of the molecules, 
and the cooling is less than on a calm sea. Still, 
the phenomenon is not to be neglected, as the 
wave - surface is not always in a state of overturn, 
and the particle's motion in the wave is affected 
by this other. The second is, tbe extent to which 
the molecules are affected in a vertical direction 
by the action of a strong wind blowing continu- 
ously. It is known that such a wind will produce 
a horizontal current, varying with the depth and 
with the force of the wind, but itis found the 
wind produces an effect at depths considerably 
below the mass of water which is set moving 
horizontally. Thus it has been proved that waves 
break up the material at the bottom at a depth 
of 200 metres in the ocean, and of 80 metres in 
the Mediterranean. ‘ 

Most of the writers who have treated of waves 
have taken for their example those circular waves 
which arise from the fall of a body into a liquid ; 
but waves of this kind are hardly to be compared 
with the long parallel waves produced in the sea 
by wind which strikes the surface at an angle of 
about 18°. Inthe former case molecular forces 
and elasticity have a large influence, while the 
external action of wind has no place. In every 
case in which the wind strikes the waves, the 
arrest in development of the undulating mass 
must have important influence. The action of 
wind, therefore, and the reaction of the bottom of 
the sea, should be especially studied by those 
who would explain wave action satisfactorily, 
and the results, from experiments made on a small 
scale, are often falsified by what we find in the 
operations of Nature. In the present case, a 
direct atudy of these operations is more produc- 
tive than the study of artificial phenomena, 

The wave, in its normul state, may be regarded 
28 consisting essentially of two planes equally 
inclined. A floating body, rising on one of these 
planes and descending on the other, is (by the law 
of gravity) retarded and accelerated in sucha 
way that if no other force were acting, it would 
remain at the same point, without partaking of 
the wave's motion of propagation. But, prac- 
tically, it is otherwise. The curved surface of a 
ship’s hull receives a series of shocks from the 
rising motion of the waves, and (supposing the 
molecules of the wave do not rise in circles) the 
horizontal components of these tend to push it 
forward in the direction of propagation. The 


foree resulting from these shocks ie, however, far 


from imparting to the ship the speed with which 
? the waves move. For waves to attain a great 
height or velocity, there must be a considerable 


were sailing eight knots an hour, 
from the Porpoise, Wilkes observed that the clip, 


gull on the 


miles per hour for their apparent progressive 
motion. For observing the height, Wilkes chose 


extent of surface and depth of water. 


It is on 
this acconnt that the waves of the Mcditerranean 


are less high, voluminous, and rapid, than those 


of the ocean. 


In the open and deep sea. the 


dimensions and motion of the waves are generally 
in proportion to the velocity, inclination, and ex- 
tent of action of the wind, and follow its direc- 
tion; but when it becomes very furious, the 
height and volume of the waves diminishes 


sensibly. When, however, the wind is of Jong 
duration, of force not excessive, and acts on a 
large extent of surface, the size and specd of the 
waves continue increasing. 


Near the coast, the progress of the waves ig 


very much retarded and altered by the obstacle 
which the bottom presents, and also hy the 
materials with which they become more and more | 
charged as they near the shore. 


We may further notice that the ee 


caused by tempest in a given place is not the 
effect of the immediate action of the wind in 
that place, but arises from rupture of the equili- 
brium in cireumjacent columns of wator, and the 
transmission of shocks from these. 
reason, Sailors are often able to know of a storm 
in the neizhbourheod some days before it comes, 
and so prcpare for it. 
continuance of waves after the wind has fallen 
arises from the fact that the wind has not yet 
ceased to trouble the sea at a distance. Asa 
force loses its intensity in eourse of transmission, 
the horizontal propagation of sea waves diminishes 
in proportion to distance from the orivin, so that 
the sea may be calm near at hand, while large 
waves agitate it a considerable distance off. The 
height of a wave should be measured. from the 
bottom of the hollow, not from tho ordinary sur- 
face. The distance from summit to summit is 


the wave length. 
Wilkes, in 1839, made a careful measnrement 


of waves on one occasion when the sea appeared 
This 


regular and the waves of a great height. 
was his method:—The schooner Seagull was 
sailing in the wake of the brig Porpoise, and dis- 
tant from her by about two waves. Their rela- 
tive positions did not seem to vary, and they 


when en the top of the nearest wave, was 38()ft. 


distant, or eme-sixtcenth of a mile, and the Sea- 
top ef the next wave, twiee as far, or 
one-eighth of a mile. The time taken by a wave to 
coms from the Seagull to the Porpoise was, 
on an everage, thirteen seconds. This gives 264 


a moment when the Seagull was in a hollow, and 


the two crests were in a horizontal line with his 
eye, this line cutting the Seagulls mast at a cer- 


tain height. His observation gave 32ft. as the 
wave height. Various observations have been 
made of wave height. The captain and officers 
of the Inconstant on one occasion saw waves 


that, as they showed, must have been more 


than 2346m. (77ft.), and waves have been 
known to reach the top of Eddystone Light- 
house 3248m. (about 106ft.). In estimating 
the motion of waves, it is to be remembered that 
the atmosphere exercises the pressure of an 
elastic force of about 2, 000lb. on each foot of the 
Wave surface, and this must be added to the 
weight of water forming the wave. From a series 
of experiments made by Mr. Walker, at Plymouth. 
the following inferences are made :—1. The speed 
of waves is retarded in proportion as the water 
becomes shallow, and depth facilitates wave 
action. 2. The speed of waves does not depend 
on their height. 3. The experiments made on a 
large scale seemed to confirm the result obtained 
by Mr. Scott Russell in another way—viz., that 
when the depth of the water becomes equal to the 
height of the wave, the latter breaks and becomes 
a wave of translation. 

Among the waves observed were some moving 
46ft. per second; these were wide apart and of 
short height. Their destructive effect on masonry 
was, nevertheless, very great, while certain other 
waves, which were higher and in closer succession, 
and moved 41'8ft per second, were much less de- 
structive. The effect being as the square of the 
velocity, we may calculate what should be the 
heizht of waves which, moving at the rate of 
41‘3ft. per second, would have an equal effect 
with waves 27ft. in height, and moving 46ft. per 
second (27ft. having been the height of those 
observed to move 41·8ft. per second). Thus 
41:8? X 27 = 462 x z, whence rt = 22. 

The height of waves in the Mediterranean has 


For this 


In the same way the 


a — 


Casting the log 
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SECONDARY BATTERIES, 


[fF the mode of production of voltaic electricity 

has of late engaged much attention, the 
means of accumulating and transforming such 
electricity are not of less interest; just as, in 
mechanics, the question of accumulating and 
transforming motive force gives abundant mate- 
rial for inventive skill. 

M. Planté has studied the subject for many 
years, and after carefal researches on the 
polarisation of metals, he has constructed his 
secondary battery (recently described in Lea 
Mondes), the results obtained from which are truly 
surprising, ` 

It is well known how the Leyden jar discharges, 
in ono strong spark, the sum of electricity it re- 
ceived from the electric machine. M. Planté 
connects a somewhat analogons apparatus with 
the voltaic pile. Two plates of lead (20in. long 
by Bin. wide), are rolled up in spiral, being 
separated from each other by a few strips of india- 
rubber. This spiral is placed in @ jar containing 
acidulated water, and having a guttapercha cover, 
on which are fitted binding screws connected 
with the plates. Twenty such elements are placed 
in two rows of ten each, and charged from the 
primary battery, which consists of two Bunsen 
couples. By means of a commutator of peculiar 
construction, these secondary elements may be 
connected either for quantity or for intensity. 
When the elements are joined in series, an electro- 
motive force equal to thirty Bunsens is obtained, 
giving à current by means of which platinum 
wire may he fused. 

In the secondary couples, the chemical action 
generating the current is the reaction of bydrogen 
en peroxide of lead, the current from the primary 
pile having caused decomposition of the water, 
oxidising one of the plates and developing hydro- 
gen on the other. 

By the above arrangement, the quantity of 
electric work from the direct action of the primary 
pile is transformed by condensation. The caso 
is somewhat similar to that of a hydraulic press 
or crane. In a pile driver, e.g., a heavy body 
raised by degrees to a great height, by a series of 
successive efforts, is then left to itself, and gives 
back at once the greater part of the work thus 
expended on it. So, when, after charging, the 
secondary circnit is closed, the sum of the accu- 
mulated chemical actions caused by the primary 
current is given ont in the form of a very intense 
current of short duration. The effect, when the 
couples are joined for quantity, corresponds to 
the fall of a very heavy mass raised a small 
height; when joined for intensity, to the fall of 
sinall mass raised to a great height. It is not 
dificult to see how these secondary piles may 
become of important use. 


a EE, 


PRESERVING WOOD. 


rae following are the conclusions arrived at 

by Herman Hanpt, C.E., after an elaborate 
investigation as to the best means of preserving 
wood from decay, which we extract from Van 
Nostrand's Magazine:. 


1. That so long as the cells of wood are oc- 
cupied by air and moisture, no preservative 
solutions can be introduced, and the expulsion of 
air and water muat be the first step in any effec- 
tive process for preserving timber from decay. 

2. That water can be expelled by a long- 
continued application of heat, but air only by 
expansion in a vacuum, and the combination of 
heat and vacuum will secure the most rapid 
expansion both of water and air. 

3. The preservative fluid must be introduced 
while the cells are empty, consequently the pro- 
cess must be carried on in vacuo. 

4. That no pressure, however great, applied 
externally to the surface of timber, can forco any 
fluid into‘the interior so long as air or water is 
contained in the cells. When air alone is present 
there may be penetration to a limited extent, 
superficially, but water is practically incompres- 
sible. If, however, the pressure is applied at one 
end only of a log. as in the Boucheric process, g 
finid may be forced through and exude from the 
other end. 


An apparatus to fulfil the conditions which, 
from the preceding discussion, gppear to be essen- 
tial tosuecess, must be founded on a process similar 
to distillation in vacuo. It must consist of at 
least two vessels—one a receiver corresponding to 
a retort, in which the material can be placed and 


been estimated by W. Smith as in general from | subjected to the action of heat; tho other a con- 


4-27m. to 549m. (14ft. to 18ft.). 


denser, in which all escaping vapours can be con- 
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densed and the vacuum maintained during the 
process in both vessels. 

The condenser may be of much smaller capacity 

than the receiver; they should communicate by 
pipes furnished with stopcocks, and both be 
supplied with thermometers, vacuum gauges, and 
pumps. 
As an illustration, suppose wood is to be im- 
pregnated with dead oil or any other fluid. The 
receiver must be filled with the wood to be 
operated on, the door closed air-tight, and the 
air expelled from both the receiver and 
condenser. 

The expulsion of the air may be effected in 
various ways. 


1. Steam may be admitted at one end to drive 
out the air at the other end; the subsequent oon- 
densation of the steam should leave a vacuum, 
but, in the experiments of the writer, this plan has 
deen only partially successful. 


2. The air may be exhausted by an air- pump. 
but a poet vacuum cannot in this way be 
se 


8. The vessels may be filled with water and the 
water removed by a pump below the level of the 
bottom into which the water flows. This should 
remove all the air excepting that which escapes 
from the cells. 


4. As the atmosphere supports a column of 
water 33ft. high, pipes may lead to a tank at a 
level about 40ft. lower, where the location is 
favourable, and thus by filling the vessels with 
water and opening cocks to allow the water to flow 
by A into the tank, a very perfect vacuum 
oould be produced. This arrangement would be 

articularly favourable for maintaining a vacuum 
in the condenser; a pipe in the condenser could 
throw jets of water in spray from numerous fine 
perforations, and the water would consequently 
flow into the tank 40ft. lower, maintaining a con- 
stant vacuum without the aid of pumps. This 
object can be accomplished in almost any locality 
by placing the condenser at the top of a building 
or on trestle work. 


Asbuming that a vacuum has been created and 
provision made for maintaining it during the whole- 
process, the next step will consist in the applica- 
tion of heat, which may be done most conveniently 
by steam-pipes introduced in the receiver. The 
length of time during which the timber must be 
subjected to the baking process will depend upon 
the dimensions of the logs, and can only be de- 
termined by experiment. 

It is obvious, however, that the circumstances 
are favourable to the most rapid evaporation pos- 
sible; the temperature can be regulated at plea- 
sure, and the removal of pressure by vacuum will 
give a very low boiling point. As the vapours 
pass over they will be immediately condensed. 

Should the vacuum become vitiated by the 
escape of air from the cells, it may be improved 
by the use of an air-pump. The condition of the 
vacuum will be indicated by the gauges. 

When sufficient time has been allowed for the 
wood to dry thoroughly, cocks must be opened 
connecting the bottom of the receiver with a tank 
of dead oil, at a lower level. Asa vacuum exists 
in the receiver, the atmospheric pressure will 
force up the oil and the timber will be immersed 
in the fluid. When the immersion has continued 
a sufficient length of time, which also must be 
determined by careful experiment, cocks may be 
opened at the top of the receiver to admit air. 
The oil not absorbed will immediately flow back 
to the tank from which it was taken, the air 
pressing upon the exterior of the cells, which are 
partially filled with oil while a vacuum exists in 
the interior, will force the oil before it, and thus 
coat in its progress the interior of the cells. It is 
probable that in this way a sufficient amount of 
dead oil may be introduced into the cells to prevent 
fermentation and decomposition, while still far be- 
low the point of saturation, and the process may 
prove rapid and economical. 

Instead of admitting air in the manner proposed 
to expel the oil from the receiver, it is possible 
that better results may be obtained by allowing 
the oil to remain until it becomes heated by the 
steam coils, and the vapour collecting at the top 
expels the oil and penetrates the pores. 

Too much oil might be introduced by this mode 
of treatment, and it-is probable that the intro- 
duction of air, followed, perhaps, by a second 
bath of oil to close the cells superficially and ex- 
clade moisture, would give the best results. All 
these and other questions that may arise can be 


promptly settled by experiment, and in no otber 
way. 


This process of drying in vacuo would be well] nearest (Herschel’s own numbers are as 344 to 


adapted to the rapid desiccation of fruits, vege- 
tables, fish, meats, &c., with a view to preservation. 
The writer does not claim that che has solved 
the important problem of preserving timber from 
decay. Before he could satisfy himself or others, 
a series of continued experiments with suitable 
apparatus would be required; but it will not be 
considered egotistical to assume that, in several 
months of experiment, something has been learned. 
He is satisfied, at least, that none of the ordinary 
processes will preserve wood economically, and 
there is, in his opinion, no surer avenue to suc- 
cess in any investigation than the study of 
failures and their cause. He has witnessed too 
many failures to be sure of anything until it has 
been proven, but believes that in the sses 
indicated there are strong reasons to expect 
success. 


A NEW WASHING MACHINE. 


AY improved washing machine has been pa- 

tented by Mr. Key, of Union City, Indiana, 
of which the figure and description will be found 
sufficiently explanatory. , 

The general contour of the tub, A, is indicated 
in the cut, the bottom being of inverted arched 
form, and made of zinc or other suitable material. 
The ends of the tube are straight, and at one is a 
partition shutting off a small space, a, to permit 
the facile attachment of a wringer when desired. 
The legs at one end of the tub extend above the 
top thereof, and have bearings in their upper ex- 
tremities for a double-cranked shaft, B, carrying a 
balance-wheel, G, itself furnished with a crank- 
pin or wrist, whereby the working parts of the 
apparatus are actuated. Each of the cranks 
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on the shaft, B, actuates one of the rubbers, E, 
through the agency of a connecting-rod, D. The 
rubbers are each made wide enough to extend 
nearly one-half the width of the bottom of the 
tub, and are formed with longitudinal slits, and 
are notched or shouldered on their upper surfaces 
as clearly indicated in the engraving. They have 
rigidly attached to them the arma, b, pivoted, at 
F, to a cross-shaft in such manner that the 
rubbers, when in motion, swing in a path corre- 
sponding to the curvature of the bottom of the tub. 
It will be seen that the rotation of the crank- 
shaft, B, gives a vibratory movement, alternately 
in opposite directions, to the rubbers, E. This 
works the cloths or fabrics to be cleaned repeatedly 
over and over, alternately expelling the water 
from them and allowing them to again absorb it, 
thereby securing the removal of the dirt. 


THE STAR DEPTHS. 


ME RICHARD A. PROCTOR, Honorary 
A Secretary of the Royal Astronomical 
Society, gave his fourth lecture on this subject at 
the Royal Institution last Saturday afternoon at 
8 o'clock. After giving a sketch of the history of 
the discovery of nebule, he discussed the re- 
searches of Sir W. Herschel into the great cluster 
in Perseus. He showed that Herschel’s belief, 
that in examining this cluster with higher and 
higher telescopic powera he was passing farther 
and farther into the profundities of space, could 
not be correct. (He mentioned incidentally that 
Herschel was in his 79th year when he adopted 
the plan of estimating stellar profundities by the 
telescopic powers necessary to effect revolu- 
tion.“) If Herschel was right then his observa- 
tions indicated that the remotest parts of the 
cluster were nearly 30 times as far away as the 


12); but in that case the true shape of the cluster 
is that of a long cone (a figure compared by the 
lecturer to the pointer he made use of), whose axis 
is directed exactly towards the solar system. 
This is utterly incredible on d priori considerations; 
but, moreover, a star-group of 80 remarkable a 
shape would have no dynamical stability. Mr. 
Proctor said that he considered it as absolutely 
demonstrated that this wonderful double cluster 
is, in fact, what it looks like,” that is, a double 
system in which stars of a great many orders of 
magnitude are included. He added that he be- 
lieved that as Herschel gave up in 1802 (not- 
withstanding the text-books) the poo of star- 
gauging which he had adopted in 1785, so he 
would have given up the principle he adopted in 
1817, had he lived to apply to his observations 
the test of careful analysis. But he was already 
exceedingly old, and it was well known that for 
several years before his death he was incapable of 
prolonged or profound study. The lecturer passed 
then in review the various orders of nebule, 
quoting a singularly apt passage from Tennyson (in 
the first edition of the ce of Art”), where 
the poet laurcate speaks of 


Regions of lueid matter taking forms 
Brushes of fire, hary gleams, 

Clasters and beds of worlds, and beelike swarms 
Of suns, and starry streams. 


He discussed the laws according to which the 
nebuls are spread over the heavens, show- 
ing that these laws suffice to demonstrate 
that the nebuls belong to the stellar 
spaces. Passing thence to the gaseous regions 
surveyed by the Herschels, he propounded 
the unlooked-for theory that the more widely 
ranging regions of nebulous light could be 
better recognised by the unaided eye than with 
the most powerful telescope, and described the 
method by which he was about to test this 
opinion. He described the observations by which 
Dr. Huggins had shown many of the nebula to be 
gaseous. Passing thence to the consideration of 
the Magellanic clouds, and of the various orders 
of nebulo seen within these objects, the lecturer 
pointed out that the evidence adduced by Sir 
John Herschel sufficed to demonstrate that these 
nebule at least were far within the limits of the 
sidereal system, being included in the same space 
with stars of the ninth and tenth order of magni- 
tude. The lecture closed with remarks on the 
variability of certain nebule. 

Upwards of thirty photographic iluminations 
were exhibited by means of the electric lamp. 
The lecturer promised to exhibit among the 
illustrations next week achart showing all the 
stars visible to the naked eye over the whole 
heavens, properly distributed throughout as re- 
spects richness. In this, the closing lecture of the 
series, he will also present a synoptic view of all 
the theories of the stellar universe hitherto 
propounded, including the theory to which he has 
been led by his own researches. 


1 


RECURRENT VISION. 


ROFESSOR YOUNG has adopted this name 
for the following optical phenomenon :— 


In the course of some experiments with a new 
double-plate Holtz machine, belonging to the col- 


lege, I have come upon a very curious phenomenon, 


which I do not remember ever to have seen noti 
The machine gives easily intense Leyden jar sparks, 
from 7in. to 9in. in length, and of most dazzling 
brilliance. When, ina darkened room, the eye is 
screened from the direct light of the spark, tbe il- 
lumination produced is sufficient to render every- 
thing in the apartment perfectly visible; and what 
is remarkable, every conspicuous object is seen 
twice at least, with an interval of a trifle less than 
one quarter of a second—the first time vividly, 
the second time faintly; often it is seen a third, 
and sometimes, but only with great difficulty, even 
a fourth time. The appearance is precisely as if 
the object had been suddenly illuminated by a light 
at first bright, but rapidly fading to extinction, and 
as if, while the illumination lasted, the observer 
were winking as fast as possible. 

I see it best by setting up, in front of the machine 
at a distance of 8ft. or 10ft., a white screen havi 
upon it a black cross, with arms about 3ft. long bem 
ift. wide, made of strips ofeambric. That the phe- 
nomenon is really subjective, and not due to a suc- 
cession of sparks, is easily shown by swinging the 
screen from side to side. The black cross, at all the 
periods of visibility, oocupies the same place, and is 
apparently stationary. The same is true of a stro- 
boscopic digo in ole er revolution; it is seen several 
times by each epark, but each time in the same po- 
sition. There is no apparent multiplication of a 
moving object-of any sort. 
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The interval between the successive instants ef | alum bath, and is better than either 1 or 2, in that 
visibility was measured roughly as fellows :—A tun- it preserves the paper after silvering, and is in other 
ing fork, making 924 vibrations per second, was ad- respects equal to any bath within my knowledge. 
justed so as to record its motion upon the smoked | Neither of these baths will materially discolour 
surface of a revolving cylinder, and an electro-| with papers generally in use; the little they do can 
magnet was so arranged as to record any motion of | be easily removed by placing them in the sunlight 
its armature upon the trace of the fork; a key con- for a few Hours, and filtering. 
nected with this magnet was in the hands of the] In making up your silver solution. first determine 
observer. An assistant turned the machine slowly, | how much you require by measuring the capacity of 
so as to produce a spark once in two or three se- your dish when filled one inch deep. Always filter 
conds, while the observer manipulated the key. the bath before using, and have at least half an inch 

In my own case, the mean of a dozen experiments | of solation in the dish. Some paper discolours the 
gave 0'22” as the interval between the first and se- bath badly. Such I should not bother with; there 
cond seeing of the cross npon the screen, separates | is plenty which does not. 

. N he de Another ob- Silvering 
server found 0°24” as the result of a similar series. ° 
hig Pour carefully into a dish the silver solution, 


Whatever the true explanation may turn out to N A 
bo, the phenomenon at least suggests the idea of a ayoiding air-bubbles; draw down the buff shades 
of your room, or light the gas, as bests suits you. 


reflection of the nervous impulse at the nerve ex- : f ; 
tremities, as if the intense impression upon the re- This work may be done in a moderately lighted 
room, for the paper is not sensitive to such light 


tina, after being the first time propagated to the ; 

brain, was there reflected, returned to the retina, | While wet. At your left hand arrange a wooden 

and from the retina, travelling again to the brain, rod, forty-two inches long and three-quarters of an 

renewed the sensation. I have ventured to call the | inch square, upon which, nine inches apart, glue 
pieces of cork half an inch thick and square. Sup- 


phenomenon “ recurrent vision.” : 

port this wooden rod sixteen inches above the 
table, so that under each freshly-silvered piece of 
paper you can place a small glass to catch the drops 
of silver. Immediately before you is the glass dish 
with the silver solution. At the right of itis placed 
the paper you have cut, also a pin-cushion w 
supplied with good quality of medium pins, the kind 
that do not double and bend when stuck into any- 
thing harder than butter in hot weather. 


PHOTOGRAPHY FOR THE UNINITIATED.” 
(Continued from p. 91.) 


I 1 led you through the various steps re- 
quired in the production of the negative, we 
have at last reached that portion of onr operations 


known as printing silver printing. The negative, 
as you know, is the reverse of the object in nature 
from which you made it; in other words, white is 
black, and black is white; this fact following in 
greater er lesser degree throughout the shadows 
and feebly lighted portions of the view made. Just 
in the proportion in which you have secured this 
fine grading from absolutely clear glass in deep sha- 
dows to absolute opacity in positive high lights, and 
have secured the intermediate grades of opacity, is 
yoar negative a good one. From a good negative a 
good print can easily be made by following any of 
the formule suggested by the many writers who 
practise our art; but from a bad negative no yet 
discovered formula will make you a good print. 
You might as well attempt to build achimney 100ft. 
high upon a poor fonndation, and have it stand 
plumb, as to make a good print from a negative de- 
ficient in good qualities; both are bad from a bad 
foundation. I shall not, in this part of the process 
of picture-making. offer to you any new formula, 
but, as in those given you for negative work, simply 
call to your notice to formule which, by practice, I 
know to be good. 


Albumen Paper. 

Of this there are very many brands: all are at 
times faulty, all are liable to vary. Whether such 
is due to the paper alone, to the albumen and salt- 
ing used in same, orto theconditions of atmosphere 
under which it is albumenised, or to its subsequent 
place of storage, or more or less to all, are ques- 
tions not now important to consider. In purchas- 
ing, always require the paper to present, upon hold- 
ing between you and the light, an even body, free 
from wave lines of uneven albumen; also, an even- 
ness of gloss when viewed across the surface ; also, 
a freedom from spots, small and black, in the body 
of the paper. 

By reference to p. 561, Vol. XIII., you will find 
that I named one 8 by 10 deep glass dish for silvering 
paper. To suit this dish yon will have to cut your 
albumen paper 8 by 10, which will give you two 
prints. To cut paper hardily, I advise you to have 
a board made 2ft. square, upon which to lay the 
whole sheet, albumen side up; upon it lay a pat- 
tern 8 by 10 of cardboard, and around it pass a 
sharp knife. If you lay half a dozen sheets upon a 
board, one upon the other, and then turn the face 
of the upper one down, you can cut with great ra- 
pidity, and avoid touching the albumen face with 
the fingers, a point always well to guard against. 


Silvering Solution. 
For this I will give you several formule :— 


No. 1.—Water, 20 fluid ounces ; silver, 800 grains: 
nitrate ammonia, 40 grains; alcohol, 1} fluid 
ounces. 

No. 2.—Water, 82 finid ounces; silver, 1,125 
grains; muriatic acid, 40 drops. 

Shake this well, and finally render it slightly al- 
kaline with liquor ammonia. After using three or 
four times, add a few drops of acid, and neutralise 
with ammonia. 


No. 3.—Water, 19 fluid ounces; silver, 4 ounces ; 
liq. ammon. cono., 12 drops. 


This will render the solution of silver cloudy, 
with a heavy brown precipitate, which allow to 
settle, and from off which decant the clear solution, 
to which add—Alum, 10 grains; after shaking well, 
add—Water, 29 fluid ounces. 

Either of these formule work well. The first 
(No. 2 { have used for years; it is simple and effec- 
tive. The second (No. 2) is known as Hugh O' Neil's: 

jt works to a charm. The third (No. 3) is Anthony's 


* From the Photographic News. 


This sketch will serve to explain the arrangement 


of your table when silvering paper. A the frame, 


with corks glued on the wooden rod Qin. apart, upon 


which I have placed one piece of paper; under it a 


glass to catch the drops of silver. B isa glass 
dish. C is paper ent and ready for silvering. D 
is a pin-sushion. Now let metry to explain just 
how to silver a piece of paper. First, I will sketch 
a sheet of paper as it lays before ns face down, and 
mark it with letters in each corner. Bend up a 
small corner at D at right angles to face, so as to 
better take hold of it in removing it from the silver, 
and so that this little corner may be kept dry, 
through which to stick the pin. Now take hold of 
paper with left hand at corner A, and with right 
hand at corner D; keep left very low and right very 
high as you place it on the silver, so that the bend 
in paper may be as close to corner A as possible ; 
let this rounding or bent part first touch the solu- 
tion; keep the finger holding the paper at A as near 
the solution as you can without touching, and hold 
well over to left side of disb, lowering slowly and 
steadily the right hand; thus the contact of the 
paper will be diagonally across the sheet, and will 
expell to right side of dish all bubbles that may iu- 
cline to form. Bubbles, if formed at all, will most 
likely be at first point of contact close to A. Care- 
fully lift at A with a small glass rod, and remove 
apy that may appear, lifting the paper half its 
length from this end for examination, and imme- 
diately do the same at D end. 

After the paper has lain for from one to one and 
one-half minute, lift it at corner D by the bent-up 
portion with left hand, stick through it a pin, and 
raise slowly and steadily from the solution to 
wooden rod, where you will festen it upon the first 
cork, albumen side out. After all four corks are 
filled, proceed to remove paper from cork one to 
dark room for drying. 

You will observe that the paper as pinned to the 
cork has curled or twisted; corner B and C have 


which may be clinging thereto, and stick on a small 
piece of same paper to absorb any more that may 
pass down while i Next remove the pin 
from corner D, and put it into corner B; carry it 
into the dark-room and hang it up to dry. The ob- 
ject in removing the pin is to stop the curling in the 
same direction as it started. After the paper has 
nearly dried, the pin should be removed from A 
and placed in C. This will prevent twisting to a 
at extent. After your paper has become bone- 
88 which, if the day is good, will be within an hour, 
yor will require to treat it to a dose of ammonia 
efore printing. This operation I will leave until 
my next. 


AERONAUTICS. 


Te result of the „ with the appara- 

tus for obtainiag the data of the fundamental 
principles of aöronautics which we alluded to as in 
course of construction in our article on this subject 
on p. 373 of Vol. XIII., were reported at the recent 
meeting of the Aeronautical Society. The experi- 
ments were carried out at Messrs. Penn's Engineer- 
ing Works by the Experimental Cemmittee appointed 
by the Council of the Aéronautical Society of Great 
Britain to determine the relation between the velo- 
city of the atmosphere and its pressure upon plane 
surfaces of varying dimensions and dagrees of in- 


el] | clination. The instrument and experiments were 


made by Mr. Wenham and Mr. Browning. Mr. 
Wenham, in the absence of the latter, explained 
the nature of the instrament used. The experi- 
ments were considered to establish a law that the 
lifting force of inclined planes, carried horizontally 
through air, was increased in the direct ratio that 
the sine bears to the length of the plane, or the 
height of the incline tothe base. Thus, if, instead 
of stating the angles in degrees, they said one in 
ten,” or “one in three or four,“ as the case might 
be, this would at once express the proportion in 
| which the lifting force exceeded the resistance. 
| The average of all the results was very near to this, 
| making a little allowance for the surface friction of 
the plane through the air. At 45° the two forces 
were equal; above that, the proportions were in in- 
verse ratio, as the lifting force was less than the 
direct.. It had been stated that the resistance of 
wedges or cones through the air was diminished 
directly in the ratio that the height or diameter of 
the base bore to the length of the cone. The ex- 
periments did not confirm this, but showed the re- 
| sistance to be less in proportion es the angle became 
| more acute. The Chairman, Mr. Brook, and a few 
| others made some remarks, and a vote of thanks 
was given to the Messrs. Penn for the assistance 
they had rendered in making the experiments. Mr. 
| Head read a paper “On Flight,” the object of 
which was to show that it was possible for man to 
fly through the air if a proper machine were made 
for that purpose. Myr. Head seems to have come to 
9155 conclusion from observations on the flight of 


| THE WORTHLESSNESS OF BEEF-TEA. 


49 experiments of Gustav Bunge lead him to 
| conclude that the common opinion, that beef- 
tea and extract of meat are as valuable articles of 
diet as tea, coffee, or alcohol, is totally unfounded ; 
that the refreshment they give is only due to their 
warmth and pleasant taste; and that their chief 
value is that they enable a person to take with ap- 
petite a larger amount of dry or tasteless food than 
he could otherwise do. The statements of Liebig, 
that the addition of some meat-extract to vegetable 
food increases its nutritive value, and that the ex- 
tractive matters of meat, and especially creatine 
and creatinine, are the materials for muscular work, 
have been disproved by Voit and Meissner ; and the 
idea that beef-tea and meat-extract were beneficial 
on account of the salts they contain is an unlikely 
one, as these salts are already present in excess in 
ordinary food. It has been said, however, that they 
did good by acting as stimulants, like coffee, tea, 
and alcohol; and this seemed to be confirmed by the 
experiments of Kemmerich. He found that small 
doses of meat-extract quickened the pulse, but large 
oner produced paralysis of the heart and death. 
This action en the circulation he attributed to the 
potash-salts contained in the extract, as the 
ash alone produced the same effects as the 
quantity of extract from which it bad been 
got. As Traube, Gultman, and Podkopae w, 
found that potash-salts slackened the pulse but 
never quickened it, and as Kemmerich’s experi- 
ments on man gave an indefinite result, and the 
only animals he used were rabbits, Bunge investi- 
gated anew, in Professor Schmiedoberg's laboratory, 
the action of meat-extract and of potash-salts on 
man, dogs, cats, and rabbits. On taking himself, or 
introducing into the stomach of a dog, a quantity of 
meat extract mixed with flour, and containing 5 or 
6 grains of potash-salts—a quantity sufficient to 
kill two rabbits—he found that no effect whatever 
was prodaced on the pulse or temperature. Large 
doses of meat-extract first quickened the pulse and 


turned inward. On the lower corner, which is A, then paralysed the heart. The quickening does n. 


soak off with a piece of blotting- paper any drops seem to be due to the potash- 


but to their i: 
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troduetion and to the distension of the stomach; 
for the author found that muzzling the animal. in- 
troducing a tubo into the cesophagus, and distending 
the stomach with water, all quickened the pulse. 
When a solution of salt or sugar was used instead 
of water, the quickening lasted longer, because the 
uuid was more slowly absorbed and the distension 
less quickly removed. Extract of meat, deprived 
of five-sixths of its potash-salts by means of tartaric 
acid, caused death—not like the potasli-salts by 
paralysing the heart, but probably by desiccating 
the tissues. Sodiam-phosphate has a similar action. 
This is diminished by injecting water subcutaneously 
after the sodium-phosphate has been introduced 
into the stomach. 

Potash-salts injected subcutaneously into rabbits 
quicken the pulse by causing pain, but they do not 
alter either the number or force of the heart-beats 
in dogs or cats, either when given subcutaneously, 
by the mouth, or by injection into the blood, except 
when given in fatal doses, and then they lessen them 
both in number and force. They have little action 
on the temperature or on the blood-pressure. 

The poisonous action of potash-salts has been 
much exaggerated. When injected almost directly 
into the heart through tho jugular, a very small dose 
will cause death by cardiac paralysis; but very large 
doses are required when administered snbcutaneously 
or by the mouth Bunge reckons the amount of 
potash-salts taken daily in potatoes by many Irish 
labourers at 100 grains. It is probably impossible 
to produce cardiac paralysis in man by potash-salts 
introduced into the stomach, as the large quantity 
necessary would be ejected by vomiting.—JZritish 
Medical Journal, 


THE PROGRESS OF GEOLOGY.—COAL- 
MEASURES AND COAL-SUPPLY.* 


(Concluded from p. 168.) 


has been urged as a fatal objection to the dis- 

covery of coal in the south-east of England. 
that the coal-measnre§ become unproductive and 
thin ont under the Chalk, as they range from 
Valenciennes towards Calais, and, therefore, that 
the coal-trouch or basin ends there. It is perfectly 
true that the coal-measures do thin out between 
Bethune and Calais, but not in the sense of their 
dying out owing to their deposition near the edge of 
a basin. In that case, each seam, each stratum, 
would gradually become thinner and disappear; but 
auch is not the fact. None of the beds of the 
Belgian coal-field are thick. The average does not 
exceed Aft. At Valenciennes it is the same; 
whereas M. Burat states the mean thickness of the 
beds actually inoreases westward of Bethune to 
more than 21ft. With respect also to the extreme 
end of this basin, the lower beds there broucht up 
correspond with the bottom beds of the Hainault 
basin, where the lower 650ft. consist of unprodac- 
tive measures. The thinning-ont is, in fact, due to 
denudation, just as the Bristol coal-field thins out 
at Cromhaull to resume in the Forest of Dean, or the 
coal-field of Liege thins out at Nameche to resume 
at Namnr in the great field of Charleroi and Mons. 

The deterioration of the coal in the small coal- 
field of Hardinghen, near Boulogne, has also been 
adduced avainat the occurrence of workable coal in 
south-eastern England, but Mr. Godwin-Austen has 
shown that this Hardinghen coal-field is one, of 
those small local developments of coal-bearing strata 
intercalated in the Monntuin Limestone, and is of 
older date than the great Belyiun coal-field. It has, 
therefore, no bearing on this part of the question. - 

Another objection to which much weight Las been 
attached is that the coal-field of Bath and Bristol 
forms an independent basin, cut off both on the east 
and on the west by ridges of Millstane Grit aud 
Monntain Limestone, so that there is an end of the 
eastern extension of the coal-measures. This is 
Gunite correct as far as regards the western edge, 
and is probably the case on the eastern, altbongh as 
the edge of the basin is there covered by Secondary 
rocks, some uncertainty still exists about the dispo- 
sition of the Pal ozoie rocks under them. Admitting, 
however, the basin to be complete and isolated, 
that is no proof that the older Paleozoic rocks 
prevail exclusively to the east; for the coal-maasnres 
of the Somerset basin maintain their full develop- 
ment to the edye of the basin, and are there cut off 
by denudation. and are not brought to an end by 
tuinning out. They form really part of a more ex- 
tended mass, of which we bave there one fragment; 
while ou the west another portion exists in the | 
Welch basin, and another in the newly discovered 
sinall basiu of the Severn valley. 

This last basin is entirely covered by the New 
Red Sandstone : and as the Welsh basin is bounded 
on the cast and the Bristol basin on the west by 
Mountain Limestone, the same argument as the one 
above might have been used to show the impossibility 
of coal occurring in this intermediate area. 

But the fact is, it is the very nature of this great 
line of disturbance to have minor rolls and flexnres 
of the strata at, or nearly at, right angles to it, and! 
so causing breaks in the coal-trough, which would | 
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* An abstract of the annual address of the President 
of the Geological Society. 


otherwise flank it withont interrnption; thus the 
Aix-la-Chapelle coal-field is separated by older rocks 
from that of Liige, which is again separated by a 
ridge of Mountain Limestone from that of Hainaut. 
So in the case of south-western England, we have 
the several basins of South Wales, Severn Valley, 
and Bristol, separated by tracts of Mountain Lime- 
stone and Old Red Saudstoue, the extremes of the 
intervening belts of older rocks being two miles at 
Nameche and eighteen miles in Wales. These 
barriers are clearly only local, and the division of 
the coal-measares into separate basins appears to 
be their ordinary condition slong this great line of 
disturbance. Thelength of the two known portions 
of the axis included between Pembrokeshire and 
Frome, aud between Calais and Westphalia, is 472 
miles, and in this distance we find eight separate 
and distinct coal-flelds. The combined length of 
these eight conl-fields is abont 350 miles, leaving 
about 122 miles occupied by intervening tracts of 
older rocks; so that nearly three-quarters of the 
whole length is occupied by coal-strata. I consider 
that a structure which is constant (80 far as the axis 
of disturbance can be traced above gronnd) is, in all 
probability, continued under ground in connection 
with the range of the same line of disturbance; and 
I seo no reason why the coal-strata should not 
occupy as great a proportionate length and breadth 
in the ander-grournd and unknown as in the above- 
ground and explored area. 

With respect to the possibility of denudation hav- 
ing removed the intervening coal - measures, 
enormous as the extent of denudation must have 
been previous to the deposition of the Permian 
strata, we cannot admit its exceptional action in this 
case. Denudation has removed from the crest of 
the Mendips a mass of strata possibly equal to two 
miles or more in height, and from that of the Ar- 
dennes as much as three or four miles, and it has also 
worn extensive channels between many of our coal - 
fields, so that the power of such an agent cannot be 
denied. But it is a power of planing down exposed 
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surfaces rather than of excavating very deep troughs. 
Notwithstanding its immense plaaing-down action 
on the Mendips and Ardennes, deep troughs of coal- 
measures are left flanking their northern slopes. 

We have alluded before to the great length and 
narrow width of the Belgian coal-fields. That of 
Liege is forty-five miles long. with a mean width of 
less than four miles, whilst that of Hainant and 
Valenciennes is 119 miles long, with a width scarcely 
greater. The presence of lower Carboniferous rocks 
under Harwich, and the wider range north and sonth 
of the Bristol coal-field, renders it possible that the 
trouch in the intermediate area may have a greater 
expansion than in Belgium ; but we have nothing 
else to guide us, unless it be that the lateral pres- 
sure in the intermediate ground was probably less 
than in the Ardennes and the Mendips, where it has 
exercised its maximum elevatory force. In that 
case the coal-trough in this intermediate area would 
be less compressed and more expanded; so we 
might consequently here look to find larger coal- 
basins than either those of Somerset or Licze. The 
position of theso basins I am disposed to place 
farther north than Mr. Godwin-Austen, and should 
therefore look for them not in the valley of the 
Thames, or on the line of the North Downs, but 
under South Essex, Middlesex or Hertfordshire, 
Oxfordshire, and North Wiltshire. 

The strata on the south side of the Li- ge coal-field 
rise abruptly against higbly incliued aud faulted 
Devonian rocks, and on the north side they rise at 
a less angle beneath Cretaceous or Tertiary strata. 
In the Hainaut coal-field the overlying strata have 
a greater extension. Under these strata the coal- 
measures are succeeded by the Mountain Limestone, 
and then by Devonian or Silurian strata; bat with 
one or two limited exceptions their outcrop is 
hidden by the newer stratu which stretch uninter- 
ruptedly northward over the rest of Belgium. The 
Palrozoic strata have, however, been met with near 
Brussels, under Tertiary strata, at a dapth of about 
600ft. and at Ostend at a depth of 9s5ft. of which 
682 consisted of Lower Tertiary strata, 210ft. | 


Chalk, and 93 of coloured marls. It appears, there- 
fore, not improbable, that the Tertiary und Creta- 
ceous strata of all Belgium may repose directly on 
n floor of Palseozoic rocks; and as there is reason to 
suppose that zl) these rocks have a strike parallel 
with that of the Ardennes, folds in the strata may 
bring in some un ler- gronnd conl-basin or basins in 
parallel lines to the north, in the same way that 
small troughs of coal-measures are bronglit in again 
in the Ardennes to the south of the great coal- 
trongh. 

We may, I think, look for a proloncation of this 
old Paleozoic surface of highly inclined, contorted, 
and faulted rocks at no very great depth under the 
same Wealden, Chalk, and Tertiary area of the 
sonthof England. For, althongh the old Palmozoic 
surface descenils rapidly from about 300 ft. above 
the sea-level inthe Boulonnais to 1,030ft. below it at 
Calais, it rises at Ostend 47 hither than at 1 
and crossing the Channel, it is fonnd at Harwich 
within a few feet of the same dcpth as at Calais, 
from which it is eighty miles distaut in a northerly 
direction. Passing westward from Calnis, wo find 
the Palrmoroic rocks under Londou (105 miles. dis: 
tant) 102ft. higher than under Calais, avd 106ft. 


bigher than at Harwich. Allowing for irregularities 
of tlre old surface as evinced by the well at Cross- 
ness, near Plumstead, which was still in the Gault 
ata depth of 944ft. or some 14ft. below the level of 
the Palmozoic rocks at Kentish Town, we may still 
consider that in the area between these three points, 
and possibly throughout the south-east of England, 
the Palmozoic rocks will probably be found not to be 
ty than from 1,000 to 1, 200ft. beneath the sea- 
ove 

Projecting the line another 100 miles westward, 
wo reach the neighbourhood of Bath and Frome, 
where the coal-measures are, as before mentioned, 
lost at a depth of about 450ft., beneath Liassic and 
Jurassic strata. In the intermediate area between 
that place and London no trial-pits and no wells 
have been carried to a depth of anything like 1,000ft. 
beneath the sea-level. The deepest well with which 
I am acquainted is one near Chobham, in Surrey, 
through Tertiary strata and Chalk to a depth of 
about 800ft. or of 550ft. beneuth the sea-level. 

There are, however, in all this area certain 
indications of the proximity of old land and of pre- 
Cretaceous denudation, in the presence of quartz 
and Lydian pebble-stones, accompanied by secon- 
dary rock fossils in the Lower Greensands of Surrey, 
and in the like old rock pebbles, with the addition 
of slate pebbles, in that formation in North Wilt- 
shiro; while the banks of shingle, Bryozoa, and 
sponges of the same age at Farringdon, point to still 
aud sheltered waters, probably of no great Te 
and to adjacent dry land, Again, on the north of 
London, we have in the Lower Greensand of Back- 
inghamshire and Bedfordshire shingle beds consist- 
ing almost entirely of fossils derived from Jurassic 
strata, with a remarkable collection of larger quartz, 
quartzite, and other rock-pebbles, derived probably 
from the old Palwozoic axis. 

On tho south nlso of the great Mendip and 
Ardennes axis coal-strata may possibly be found just 
as they are found on both sides of the Pennine 
chain; for in either case the measures are cut off 
and broken through by these chains of hills. In 
South Wales certain folds of the older strata seem 
to render it probable that the coal-measures ma 
pass under tho Bristol Channel, forming a troug 
which prolonged eastward would pass along the 
south side of the Mendips. Trials in the latter 
area, have, however, shown that the New Red Sand- 
stone, Lias, and Oolitic series attain an infinitely 
greater thickness than on the north flank of that 
range, so that it is not likely that the coal-measures 
would lie at a less depth than from 1,500 to 2,000ft. 

In this country the newer strata, ora ing Peak 
Palæozoic rocks on our presumed anticlinal line, 
have been sank through, without result, in the 
lowest beds of the Wealden at Hastings to a depth 
of 486ft.; in the upper beds at Earlswood, near Bei- 
gate, to a depth of about 900ft.; and, on the pre- 
snmed synclinal line of Carboniferous rocks, through 
Chalk at Chichester, to a depth of 945ft., and at 
Soutbampton. through Tertiary strata and Chalk to 
a depth of 1,317ft. 

To the south of all the area we have now 
described, thore existed during the Carboniferous 
period, the ranges of the older Palæozoic strata of 
the Hunsdruck and Vosges—of the old crystalline 
rocks of Central France, fringed on the east and 
north with small ontlving coal-basins of the old 
Paleozoic rocks of Brittany—and of the Silurian 
rocks of South Cornwall—forming the old land- sur- 
face, fringed by the great coal-growths subtended 
northwards through Northern France, Western 
Prussia, Belgium, and England, to the Silurian 
uplands of Central Scotiand on the north, and those 
of the Welsh and Cumbrian bighlands on the west, 
and possibly to those of the Scandinavian hills on 
the north-east. After the formation and consolida- 
tion of the coal strata, the southern area of this 
great Carboniferous basin was then subjected to 
that remarkable disturbance which, for a distance 
of above 800 miles, exercised that excessive lateral 
pressure by which the older underlying strata were 
equeezed and forced up into the series of sharp 
auticlinals forming the axis of the Mendips and 
Ardennes, while portions only of the Carboniferous 
series were preserved from the denudation which 
followed, in deep synclinal troughs flanking the 
main axis. The central and northern portions of 
the great Carboniferous basin, which were not raised 
by this disturbance, wore then overspread by strata 
of the Permian series; after which the northern 
section of the original coal area was traversed by 
that other great disturbance at nearly right angles 
to the former one, by which fresh portions of the 
coal-measures were brought up in our central and 
northern counties, still leaving other deeper-seated 
portions to be afterwards covered by Triassic and 
Jurassic strata. 

At a much later period the emerged southern ares 
of Paleozoic rocks, including the westward prolon- 
gation of the great coal trough of Belgium, or por- 
tions thereof, was submerged and covered over by 
the several formations of the Groensands, Chalk, 
and Lower Tertiaries now forming the surface of the 
south-east of Bngland. 

The trials to discover these possibly productive 
coal basins mnst necessarily be attended with con- 
siderable uncertaintx. We shall have to feel our 
Way. Of our hope of their ultimate success I have 
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given you the reasons. Nor could such trials near of the mud which he perceived on the surface of 
London scarcely fail of some important results; for, the wells. 


even if we did not hit at first upon the coal-measures, 


it is provable that the Lower Greensand would at Diogenes Laertius. 


Marcellinus? asserts the same thing, and so does 
Appellonius gave it as his 


some spots be reached, so that the inestimable opinion that the earth was composed interiorly of 
additional benefit of a large and steady supply of | a mixture of bitumen and sulphur in a constant 
pure water might also be obtained, aud, with proper | state of incandescence, and when a curront of air 
care to prevent undue interference, might be maiu- | penetrated the chinks and caverns, a fire was 


tained for all time. 


—— 


ON EARTHQUAKES AND YVOLCANOES.* 
Br Avcustus Le Pioneeon, M.D. 


1. What is the Cause of Earthquakes? 


HIS is a question of more than ordinary im- 
portance, since it has occupied the minds of 
philosophers in all ages, in all couutries. Itis a 
question that has been much debated in academies 
and other temples of learning. And still it remains 
a puzzle to the learned men of our modern times. 
be ancient philosophers seem to have been far 
nhead of us in this particular, as in many other 
branches of knowledge ; for while they were able to 
predict days —nay, months—in advance of the occur- 
rence of our mother earth’s convulsions, and warn 
their contemporaries of the impending danger, 
those possesacd of the greatest scientitio attain - 
ments in our age, are unable to recognise the pre- 
monitory symptoms and announce to the world the 
time when, and the place where an earthquake is to 
take place—notwithstanding they can read in the 
atmosphere all the meteorologic perturbances which 
occur, and prognosticate the storms and other 
phenomena which these changes foreshadow. 
are the theories, qaite antagonistical some 
of them, that have been launched on the vast ocean 
of speculation. All of them, no doubt, more or less 
lausible, resting on some scientific fact or other, 
have met with opposition. All have been impug- 
nated, proved inaccurate and faulty. None has 
unveiled the hidden truth; and the mighty problem 
stands yet unsolved. 

Facts are certainly not wanting to serve as mile- 
stones on the road of inquiry. And the Jaws that 
govern every phase of the phenomenon, well known 
to the wise men of our days, if properly applied, 
will cast their bright light, and illuminate the dark- 
ness that hangs over it. 

Geology teaches us that, from epochs lost in the 
deep abyss of time, the earth has quaked; and na- 
tural philosophy, together with the discoveries of 
vigilant scrutinisers in the arcana of nature, have 
told us of the laws that govern these various maui- 
festations of its wonderful vitality, and taught us 
that motion is life, and life is for ever and ever. 

Why, then, it may be asked, are the causes of 
earthquakes yet a mystery? Simply because we 
have entered on the study of these phenomena, sur 
rounded by the preconceived ideas, the prejudices, 
and bias, either scientific or religious, that had been 
inculcated in us by the teachings of our predeces- 
sors, instead of stepping into the sacred precincts 
of the great temple of nature, our minds free and 
unshackled froin all prepossessions, ready to receive 
the revelations of the mighty arcana with candour 
and good faith. 

I do not pretend to be wiser than any of the 
learned men who have investigated the snbject, for 
I am the last among the worshippers of science. 
But having studied the phenomena in the midst of 
the terrible convulsions that have shaken the Ame- 
rican Continent to its very basis. of late, and applied 
the different facts that I have observed during many 
years’ residence in countries subject to earthquakes, 
to the touchstone of the natural laws that govern 
their manifestation, free from all undue bias, either 
scientific or religious, I have tried, from my obser- 
vations, to draw all possible reasonable and scien- 
tific conclusions. 

It is the result of patient and careful investira- 
tions that I humbly submit to your criticism in this 
cursory article, with the hope that it will meet with 
your approbation. 

I have said that :—" The Ancient Philosophers 
were acquainted with the Cause of Earthquakes.” 
This might be considered a bold assertion on my 

„if I had not their writings and thoso of the 
istorians of antiquity to beck me np. 

We all know that the wanton destruction, by fire, 
of the 700,000 volumes of the library of the Temple 
of Serapis, has deprived us of the knowledge of the 
scientific truths discovered by the wise men of an- 
tiquity. The few works, however, that bave es- 
caped the fanatical wrath of the ignorant Mahome- 
tan chieftain, snd the deplorable hastiness of the 
Romen general, manifestly show that the philo- 
gophers of old had indeed given their earnest 
attention to the study of the very question we are 
about to elucidate; and that, owing to their diligent 
inquiries, and their knowledge of the laws that 
govern the phenomena, thoy had discovered some 
of the causes, if net all, of the earthquakes. We 
read in Philostratus, that Anaxagoras, who was 
thoroughly instructed in the science of the Egyp- 
tians, foretold the falling of stones from heaven, and 
that there should be an earthquake, in consequence 
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kindled, a flame was produced that burst out from 
the mountains, and streams cf liquid tire ; this being 
the cause of volcanoes aud earthquakes? 

Jamblicus! tells us in his Life of Pythagoras,” 
that Pherecides, merely by testing of or looking at 
the water drawn from a well, advised the inhabitants 
of Samos to put themselves in safety, for they 
were threatened with an earthquake, which, in 
reality occurred. 

Pausanias,“ in his “Itinerary of Greece,” whilst 
pretending that the earthquakes are phenomena 
produced by the anger of the gods, enumerates, 
however, the signs by which they are preceded and 
foreshadowed. Among these he mentions the water 
in the wells becoming turbid and emitting fetidity. 

Pliny the Elder, in his Natural History, aftor 
speaking at length upon the subjeet of earthquakes, 
endeavours to imagine means to prevent the pue- 
nomenon, and gives it as his opinion, that to some 
extent it might be hindered by boring very deep 
wells in the countries where they are of frequent 
occurrence. 

This same author, in another chapter? of the 
same work (and Cicero, s in his “de Devinatio,” 
concords with bim), says that Anaximunder fore- 
told to the Laceddemonians, not only an earthquake, 
but also the falling of the summit of the Taygetus, 
a mountain of Lacona The event confirmed his 
prediction. 

In the thirteenth century, a monk, in order to 
oblige the Emperor Andronic to recall from exile 
the patriarch Athanasius, threatened him with 
divers plagues—with an earthquake among them. 
The earthquake really oceurred in Censtantinople 
within threo days after the prediction.“ 

The illustrious Buffon, 0 speaking of the proofs 
of the theory of the earth, relates that at Bologna, 
in Italy, in the year 1695, everybody saw with great 
surprise the waters becoming turbid four hours 
before an earthquake. 

Agathino Longo,!! in an historical and physical 
memoir on earthquakes, asserts that an identical 
phenomenon took place a few days previous to the 
earthquake that was felt in Sicily during the month 
of February, 1818. 

Does not Mr. Cadet de Metz, 3 in his Natural 
History of Corsega, tell us that, after having ob- 
served during the month of December, 1782, very 
dense sulphurous vapours covering the plains of 
Calabria Citeriore, he came to the conclusion that 
an earthquake was near at hand, and he predicted the 
catastrophe which took place at the beginning 
of 1785? 

And. lastly, did not Senor Vidanre, is a learned 
Peruvian, ou hearing certain subterranean noises of 
a peculiarcharacter, predict, four months in advance, 


tho earthquake that destroyed a part of Lima, 


in 1818 ? 

And I. myself. 14 predicted six months in advance 
the terrible earthquake that on the 13th of August, 
1868, laid to the ground the strongly built city of 
Arequipa, and many others in the southern pro- 
vinces of Peru. 

Will you reject the testimony of so many writers 
and historians? Will you say with Cicero: The 
thing is impossible? No, I am sure—for as a 
scientific man you know that the arcana of nature 
become unfolded to our gaze more and more every 
day; you know also that every day some of the 
laws that govern its phenomena are discovered, and 
that nothiug is impossible to the human miad in the 
scope of discoveries and scicntilic investigations. 
Impossibility is the by-word of ignorance, un- 
known among us, the worshippers of science. 


2, That the Centre of the Globe we Inhabit 
is not Liquid Fire 


is generally admitted by most of the scientific men 
of our age. It does not enter within the limits 
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of a cursory article like this to enumerate all the 
facts that can be adduced to prove that it is most 
probably a compact mass of mvtals and minerals, 
with a rather thin crast of oxides tocover it. I 
say thin, comparatively, of course. But to prove it 
I will merely speak of the heat that has been ob- 
served to exist in the diiferent strata where man 
has penetrated; I will try to show that this heat is 
simply superticial and influenced altogether by dif- 
ferent causes than central fires. 

It is a fact demonstrated and proved that electro- 
magnetism is the active agent that produces all the 
phenomena of life that takes place at every moment 
of timo before us, continually changing and 
producing new beings and new species of being. I 
consider that electro-magnotism is the life of this 
immense living body on which we exist as parasites ; 
anid that in the same manner as heat is developed 
inthe human body through electro-magnetism’s 
agency. which causes the blood to flow rapidly, and 
circulate with force, throughout the entire system, 
producing thereby a continuous friction in 
each and every of its parts, engendcring what 
is termed animal heat— this being greater 
where there is greater affluence of circula- 
ting fluid, and therefore a greater friction—so also 
are the same electro-magnetic agents the source of 
the internal hcat of the earth. How far this 
internal heat reaches towards the centre, is un- 
known, and will most probably remain unknown for 
ever to man. 

The laws of nature are as simple as they are 
immutable. When studied, we find that they act 
alike in all things, advancing from the simple to 
the complex. We find nature very economical of 
the means employed by her te produce her 
creations, and most prodigal in the variety of those. 

Let us take her for our guide and proceed from 
the simple to the complox. 

The science of clectro-magnetism is 2 compara- 
tively new one, which will eventually lead to great 
discoveries, and give us the explanation of many 
phenomena that to the present day have remained 
unexplained. ; 

The heat seems to angment progressively as we 
descend towards the centre of the earth. But the 
progression is not constant. At places the heat 
increases rapidly, at others very slowly. This 
difference has for a long time puzzled geo- 
logists. At last they have come, not to a 
definite, but an approximate conclusion, by 
admitting that the heat increases 1° for every 27 
metres; Beudant pretending, however, that it 
augments 1° for every 33 metres, on every point of the 
globe. But such is not the case, for there are, 
perhaps, not two places, even in the same locality, 
where the heat is the same at the same depth. 

However, for the sake of demonstration, let us 
adinit it is so, and that the heat increases progres- 
sively 1° for every 33 metres we approach nearer 
to the centre of tho planet. What will then be the 
consequence? At 3,000 metres the heat will be 
sufficient to cause the water to enter into ebullitien. 
At 20,000 metres, the supposed thickness of the 
crust of the earth, all silicates will melt. At 
80,000 or 100,000 metres, all metals, even the most 
refractory, will be in fusion; the diamond 
volatilised. . 

As the semi-diameter of the earth is 6.366.000 
metres, the hent at the centre will then sum up the 
provicious amount of 250,000° of heat. Think of 
it—250,000°. Can you imagine such heat and not 
be yourself volatilised instantaneously ? 

Can any man with common sense ever believo 
such nonsense? Why, Beudant himself is surprised 
at the awfulness of the offspring of his own science; 
his pet frightens him, for in his Course of Natural 
History” he tells us: That if anything is capable 
of astonishing any one, it is that no more cata- 
strophes should take place in our days on the surface 
of our planet, particularly when we consider the 
enormous disproportion which exists between the 
diameter of the melted matter and the crust of tho 
earth, which is only 20,000 metres. This thickness 
is but very small when compared to the terrcstrial 
radius, which is more than 6,000 kilomctres. Ona 
glohe of 1 metre it would be represented by 3 
millimetres approximatively. That would not be 
the thickness of a sheet of paper om one of our 
ordinary terrestrial globes.“ 

These are, verbatim, the words of the savant 
geologist. Yet there is another thing that astonishes 
me more than that; it is that a man of his acknow- 
ledged science, if he calls himself sane, cau possibly 
cherisb and seriously advocate such an idea, now tbat 
we are perfectly conversant with the laws which 
govern the expansion of cases, and those which regu- 
late the march, attractions, and gravitation of celes- 
tial bodies; and Mr. Beudant kuows, certainly, as 
well as ourselves, that only a temperature of 12,000° 
is required to volatilise all and everything known to 
man on earth. If bis theory was truo, at 320,000 
metres under our feet there would be notbing but . 
gases floating on an immense furnace of 230,000? 
of heat to expand them more and more, and 
a very thin shell of 20,000 metres to contain them 
aud resist the immense pressure caused by their 
increasing expausion. 

Who, in tho name of common sense, will admit of 
such an absurdity? There is no central fre; thers 
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cannot be. What does the science of the skies tell effort made to reach the Pole; the second winter 


us on the particular? Listen! 

We all know that the astronomers, in order to 
calculate the course of the celestial bodies, are 
obliged to know exactly their weight and volume. 
They, of course, had to determine that of the earth, 
in order to compute its motions in space, and its re- 
lations with its other companions and co-travellers. 
Their computations have been so accurate that they 
can determine the exact time of the apparition of 
comets. When eclipses, conjunctions, &c., are to 
take place, by the astronomical observations, taken 
four or five thousand years ago by the Chaldean and 
Egyptian priests; by those of the ancient Chinese 
astronomers, as that of the eclipse of the sun, men- 
tioned in the ‘‘ Chou-King,” which took place during 
the ninth month of the year 2159 B. C., all of which 
within the last century have been proved perfectly 
correct. We have come to the knowledge that no 
variation whatever has taken place, in the volume 
of the earth at any rate, from those remote times to 
our days. If the planet had contracted, as some 
pretend, the rapidity of its rotation would have ne- 
cessarily increased, and such is not the case. 


(To be Continued.) 


EXPEDITIONS TO THE NORTH POLE. 


CORRESPONDENT of the Daily News writ- 
ing from Frankfort-on-the-Maine, sends the 
following information on this interesting subject 
According to advices from Stockholm the projected 
North Polar Expedition, under the control of 
Professor Nordenskiöld, is almost ready for sea, and 
Swedish geographers entertain great hopes of suc- 
cess for the new undertaking. The expedition will 
have on board, I am informed, besides Professor 
Nordenskiöld, Lieutenant Palander, of the Swedish 
15 who has already had some experience in Polar 
exploration, having accompanied the Swedish Expe- 
dition of 1868; also a physician, a physicist, and 
several other savants, who will accompany the expe- 
dition for the summer, returning from Spitzbergen 
in the autumn; making in all, with the crew, 
twenty persons. The principal object of the expe- 
dition, which is not expected to return before the 
summer or autumn of 1873, is to reach the Pole from 
high latitudes by means of ale ighs drawn by reindeer 
—an enterprise in which the German geographer, Dr. 
Petermann, of Gotha, does not place much faith. 
The expedition will take with it from Gothenburg 
a portable house, of nine rooms and kitchen, which 
is to be put up on the Seven Islands, in 80° 38” 
northern latitude — the most northern point, I 
am informed, at which an expedition has ever 
wintered in these regions. Great importance ap- 
pears to be attached by Professor Nordenskiöld to 
the cargo of fifty reindeer, which he will ship from 
Norway, togethor with the necessary fodder and a 
number of Lapps to attend them. The scientific 
mission of the expedition is as follows :— 

During the autumn the expedition will take 
soundings eastward of Spitzbergen; the eastern 
part of Spitzbergen is to be thoroughly surveyed ; a 
series of continuous meteorological and magnetio 
observations for the space of an entire year are to 
be made; pendulum observations for determining 
the oblate form of the earth, refraction observations, 
besides a series of carefal observations of the abun- 
dant animal life found in the Polar Ocean in these 
higi regions. The scientifc gain, it is expected, 

ill be exceedingly valuable. The chief object will, 
however, be to attempt in the spring of 1873, after 
pushing as far as possible northward by vessol, to 
proceed by sleighs drawn by the reindeer in the 
direction of the Pole, and if possible to reach that 
point. In this attempt Professor Nordenskiöld 
casts overboard Dr. Petermann's idea of an open 
ocean extending to the Pole. Lieutenant Payer, of 
the new Austrian Expedition, has also expressed 
the view that Nordenskiöld's idea of reaching the 
Pole by sleigh is not to be thought of. But the 
Swedes place great confidence in the leader of the 
expedition, who is undoubtedly an energetic and 
skilful man, well acquainted with the North Polar 
regions, whither he has already made noless than five 
voyages. The Nordenskiöld Expedition has the 
support of the Swedish Government. I think it is 
to be regretted that the Germans do not greet it 
more warmly, though the feeling is very comprehen- 
sible where national rivalry is at play. 

Dr. Petermann and the great majority of the 
German geographical societies have given their 
entire support to the new Austrian Expedition, 
which is to sail from Bremerhaven about the end of 
June, aud which Dr. Petermann greets as the 
greatest event in the history of modern Arctic ex- 
plorations.“ The object of the Austrian Expedition 
will be the farther navigation of the ice-free ocean 
which they met with last summer to the east and 
north, and the exploration of the Arctic Ocean to 
the north of Siberia. The plan of the voyage is as 
follows :— 

The expedition being provisioned for a period of 
‘hree years, the ärst winter is to be spent on Cape 

ischelinskin, the most northern promontory of 
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will be spent on the new Siberian Island, and the 
third summer will be employed in reaching Behring's 
Straits and an Asiatio or American haven. The 
Austrian expeditionary vessel is u three-masted 
schooner, 118ft. long, 25} broad, 134 deep, provided 
with an effective engine of 95 horse-power, and 
coals for forty days. 

There are several other North Polar Expeditions 
in preparation. A certain Count Wilczek, who has 
already given 30,000 florins to the Weyprecht- Payer 
Expedition, has chartered a small vessel, and in- 
tends to accompany the Austrian expeditionary 
vessel as far as the most northern coast of Nova 
Zembla, taking with him provisions for the larger 
vessel. Dr. Petermann also reports that two 
Norwegian stenmers of the seal fishing fleet — 
Captain Jensen of Drammen, with the steamer Cap 
Nor, aud Captain Svend Foyn, an enterprising 
whaling captain, with his steamer, will proceed, 
after the fishing season is over, in the direction 
taken by the Austrian Expedition, and make 
explorations iu the Siberian ice-sea (the Polynia), 
of course with an eye to future business. France, 
too, is bestirring herself, and a certain Gustave 
Ambert issues a circular, declaring his intention to 
take an expedition in the same direction as the 
Payer-Weyprecht one. This expedition was to sail 
from Havre in April. Ambert has in view not only 
scientific but practical results, the acquisition of 
new lands, the discovery of new fishing grounds,” 
&c. Another French explorer proposes to get at 
the North Pole by way of balloon. He has not yet 
hit upon a plan of getting back again, however, with 
the news of his discovery, in case his gas gives out, 
it being very doubtful how he will procure a fresh 
supply so far north. The American Expedition, 
under Messrs. Hall and Bessels, will proceed from 
the American side, after wintering, and attempt to 
reach the Pole in the course of the present snmmer. 
Thus the great international race for reaching the 
North Pole has again commenced in earnest, though 
America has certainly pot a good start. Captain 
Koldewey, tbe leader of the former German Expe- 
dition, has also a scientific voyage in view, which, 
however, creates little interest in Germany, whose 
sympathies and material support have been di- 
rected by Dr. Petermann in favour of the successful 
Austrian voyagers of last year, Messrs. Payer and 
Weyprecht. 


FALSE HAIR. 


ALSE hair appears as necessary in the United 
States as in this country, and the following 
particulars extracted fromthe Commercial Bulletin 
(U. 8.) will afford some little insight into the business 
done in thiscommodity :— 


Formerly, as ladics grew in years and their hair 
became thin, a false switch” was procured, and 
combined with the growing hair to repair the 
ravages of time. Great care was taken to conceal 
the fact that false hair was worn, and it was only 
to her most intimate lady friends that the fact was 
whispered even. But now all this is changed. 
Nineteen-twentieths of all the women in the country 
who make any pretence to dress wear false hair or 
some artificial equivalent, and the lady who, no 
matter how luxuriant her tresses, should presume 
to appear in society without supplementing their 
natural growth with “rats,” “mice,” “switches,” 
“ bands,” or some other specimen of the wigmaker’s 
handiwork, would find herself so hopelessly in the 
minority, and so laughed at by all, from her dress- 
ing maid to her most intimate friend, that resistance 
would be impossible, and surrender at discretion 
imperative. 


Where the Hair Comes From. 

The hair which adorns the heads of our bellesand 
matrons comes mainly from the heads of the 
peasant women of France, Germany, and Italy. 
The hair buyer, supplied with sundry stores best 
calculated to captivate the rural eye, travels from 
village to village, seeking out those whose wealth of 
hair gives promise of a handsome price in the 
Paris market, the great-centre of the hair trade, 
and drives the best bargain he ean in obtaining it. 
Sometimes the price is paid in money, but more 
generally in finery of various kinds, such as ribbons, 
cheap Incas, trinkets, &c., a trade in which the 
buyer realises a handsome profit both ways, and the 
seller parts with the adornment which Nature has 
provided for almost worthless ornaments which she 
will soon tire of and throw aside. 

Having completed his purchases, the buyer takes 
or sends the hair he has collected to the broker, 
who buys it at a price which pays the buyer well 
for his trouble. It next goes into the hands of 
the merchant, under whose snpervision it is 
cleaned with meal, sorted as to length and colonr, 
and put up in peckages weighing from one to four 
ounces, erch consisting of hairs of uniform length 
5 8 colour, but not all the product of any one 
head. 


How Hair is Ruined. 
Strange as it may seem, the hair which grows 


\sia; during the second summer the exploration of | npon the heads of our fashionable ladies has no 
he Gentral Polar Ocean is to be continued, and an | commercial value. Through much crimping, curling, 


and dosing with various hair invizorators,” re- 
storers, pomades, &c., it not only becomes varie- 
gated in colour, but hard and brittle, rendering it 
wholly unfit for use in the manufacture of hair 
work. Indeed, it is found that the more people 
“ take care of their hair, the more they injure it, 
while those European peasants who let Nature take 
its course, and seldom even comb their hair, pro- 
duce the finest and most delicate article. 


Its Value 


In the shape in which the buyer brings it in from 
the country, this hair is worth about 30 dols. per 
ponnd, in gold. After it has been sorted, the 
different lots vary in value according to length and 
shade, from 1 dol. 50c. to 100 dols. per ounce. In- 
deed, it is almost impossible to set a limit to the 
outside price of choice lots of long hair of desirable 
shades, for so difficult are they to obtain, and so 
urgent is the demand from parties with whom 
money is a secondary consideration, that the for- 
tunate holders can set their own price and be 
sure of a customer. “ A switch of very light gray 
hair,“ said a dealer, ‘‘ thirty-six inches long, 
and weighing five ounces, is worth 1,000 dols., and 
can rarely be found at that price.” 


Substitutes. 


In a country like ours, where fashion is a law te 
the poor as well as tothe rich, it has been necessary 
to provide some cheap substitute for haman hair 
in order that factory and shop girls, and others of 
slender means, may vie with their wealthier sisters 
in the adornment (?) of their heads. 


For this purpose, several substances are in use. 
The first material applied to this purpose was jute, 
which, after passing through several processes, is 
reduced to a long and glossy fibre which, in general 
effect, closely resembles hair, and which, owing to 
its comparative cheapness, rapidly came into general 
use. By means of dyeing, it was produced in all 
possible shades, and was eagerly bought in the shape 
of switches, “ waterfalls,” &c. 


Its Iniury to the Skin. 


In the process of adapting jute to this use, nicotin, 
the essential principle of tobacco, and corrosive sub- 
limate, a most deadly mercurial poison. are used. It 
is also rendered exceedingly brittle, and breaks as 
easily as spun glass. The small particles fiud their 
way through the air to the scalp, and, their edges 
being ragged from the combing process, act like so 
mauy poisoned barbs, which, entering the pores 
and being held in place, introduce the poison 
beneath the skin, and cause irritation and ulcera- 
tion. It is owing to this that the idea became 
current that the jute contained animal parasites 
that bored into the skin and laid their eggs beneath 
it. The most careful examination has failed to 
discover any vestiges of animal life in jute, but the 
little barbs we have spoken of have been distinctly 
seen protruding from the pores of the scalp, and the 
sores they produce give every evidence of being 
the result of mercurial poison. 


Linen and Cotton. 


A more recent and harmless substitute for human 
hair is found in five cotton ond linen thread, dyed 
to the proper shade and sized to give it the requisite 
gloss, and then made up into the various forms in 
which it can be used. Switches of this material are 
sold at retail for about one dollar each, a price at 
which a very handsome profit is probably realised 
by the dealer. 


Silk as a Substitute. 


Probably the best substitute for human hair yet 
introduced is silk fibre. Its fineness and strength 
render it peculiarly suitable, while its brilliant lustre 
adds to its resemblance to the real article. It is 
used both alone and in connection with real hair, 
especially in those cases where a switch just 
sprinkled with gray is required. To produce this 
effect, dark hair and gray silk fibre are taken in 
unequal proportions, varying according to the shade 
desired, aud woven together, the result being with 
difficulty distinguished froin a combination of real 
hair, yet costing, owing to the immense price of 
long gray hair, a moderate sam comparatively. 
Pands and braids are also made of silk, the exposed 
portion only being of this material, and the filling 
of jute or combings.“ 


The Extent of the Trade. 


Formerly hair work was sold only in a few of the 
leading hair-dressing establishments. Now large 
and expensive stores are devoted to its sale in the 
large cities, nearly every dealer in fancy artieles 
keeps some of the grades of so-called “hair ¢ 
goods.“ and in every country store neat cardboard 
boxes, containing switches, chiqnons, and otherfhead 
gear, are offered for sale. So long as fashion holds 
its present course, every woman in the land nearly 
is a customer, and thus an enormous bulk of 
business is done, paying handsome protits to all 
engaged in it. At first the percentage of profit was 
extremely large, but competition bas reduced this 
materially. Bnt the volume of business hes in- 
creased in a like jratio, and the sale of hair and 
hair work continues to be exceedingly proStable. 
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PERFORMANCE OF A LOCOMOTIVE. 


T. following extract from a letter, detailing the 
performance of one of Baird & Co.'s (U. S.) 
locomotives, will be read with interest :— 


4% Engine 422 has been taken into the shop for ro- 
pairs, and as her performance has been an extra- 
ordinat one, you will, I am sure, desire to know 
some of the particulars of her career thus far. 

“She was placed on the road on the 17th day ef 
October, 1867, and ran until the 14th day of May, 
1871. During the whole of this time she hauled 
fast and heavy passenger trains over Middle 
Division, and made the wonderful ran of 153.280 
miles, losing only three trips, which was during 
November, 1869, to have six new flues put in and 
te clean the mud out of the waist of the boiler. 
She also lost six round trips in May, 1870, getting 
in a larger tank, to enable her to make the run 
from Altoona to Harrisburg (112 miles) without a 


P. 

This, however, was no fault of the engine, and 
should not be counted against her. 

„As an offset against the nine trips lost, she 
made 114 extra trips between Altoona and Harris- 


barg. 

“ The total cost for repairs up to the time she was 
laid off amounted to 3,727:06 dols., or 2°44 cents 
per mile. Our book account makes these amounts 
555 but I have deducted all items 
not act running repairs, such as the new 
tender, cost of applying air brakes, etc., which, 
although under our system of accounts are ne- 
cessarily charged to repairs, actually do not belong 


„When Engine 422 was taken into the shop, she 
was reported as run down in the working parts, but 
uniformly so ; all the bearing surfaces heing smooth 
and good, and her general conditicn being better 
than is usual with engines taken in for repairs. 
The cost of placing her in thorough repair is esti- 
mated at 1,262-73 dols.” 


SAMELS’ PATENT STANDARD LOCK. 


HERE are one or two features in the new 
“Standard” Lock, recently patented by Messrs. 
Samels & Co., well worthy of notice. The illustra- 
tion given will readily convey 
an idea of the principle adopted. 
The working parts of the look 
are confined in a small case 
readily inserted in a door with- 
out weakening it by making 
the large mortice necessary for 
most of the locks now used. 
The rod of the latch works in 
a hole easily bored with a com- 
mon auger, and may be of any 
length, allowing the handles to 
be fixed as far as desired from 
the edge of the door. The con- 
struction of the lock is very 
simple, but yet affords greater 
security from violence than 
that given by many other 
locks. 


i 


a 


— 
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The principal advantages de- 
rivable from its use are notably 
the great saving of time re- 
quired for flxing, the effectual 
securing of the handles from 
lateral play, and the preven- 
tion of any wearing away of 
the woodwork by the action 
of the square spindle, by means of the bearing, 
which extends through the whole thickness of the 


. 


Yellow Solder.—The Prussian Society for the 
Promotion of Industrial Advancement at Berlin offers 
as a prizo a silver medal or its value, and the sum of 
1,875 francs, to the inventor of a yellow solder, possess- 
ing the properties and qualities of ordinary tin solder, 
and to be used for soldering brass or similar alloys so 
that the seams will not be visible. 


Oaseine, Gelatine, Osmazone.—M. E. Monier, 
in an essay in Les Mondes, expounds the divers nutri- 
tive and physiological properties of the three substances 
jast named, which are often confused together. 
Oseeine is nutritive, as proved in the case of dogs, 
wolves, and similar animals, who can digest bones and 
exerete the inorganio matter. Gelatine alone, and 
ozmazone (largely contained along with salts in extract 
of meat), are not by themselves nutritive, but, especially 
the latter, aid the digestion as condiments. 


Fruit Syrups.—It appears that a considerable 
trade is carried on in fruit syrups, which, on the 
lucus a non lucendo principle, contain no fruit whatever, 
bat are artificially prepared from solutions of sugar 
flavoured with ether and coloured with aniline dyes. 
Thore are fortunately various tests for this disgracefal 
imposture—such as nitric acid, which, when mixed in 
equal volume with real fruit syrup, causes no change, bat 
tarns the imitation yellow. With solation of carbonate 
of soda, the artificial remains anchanged, and the real 
becomes lilac or green, so that the preventives against 
making our interior an ethereal dye-house are easily 
obtained and put in foroo, 


NOMINAL HORSE-POWER. * 


W is a nominal horse - power? This is a 
question often asked, but one which, under 
existing circumstances, it is impossible to answer. 
Under these circumstances ‘‘ nominal horse-power ” 
bas long ceased to be a term possessing any defi- 
nite value, and has gradually come to be considered 
as little better than a nuisance; and this being the 
case, it is not surprising that it should have been 
proposed to do away with it altogether, and rate 
engines by their indicated power alone. We have 
ourselves advocated such a change on more than one 
occasion, and we have as yet met with no arguments 
which incline us to modify the opinion we have 
several times expressed, that the indicated power 
alone can be ed as a satisfactory measure of 
the capability of any given engine. But while this 
is the case, we are by no means blind to the com- 
mercial advantages to be derived from the employ- 
ment of a unit of measurement which can be ap- 
plied to an engine before it is constructed, and, 
therefore, before it can be tested by the indicator in 
the usual way ; and it is the desirability of possess- 
ing an unit of this kind which brings us to the im- 
mediate object of the present article. 


When a competent engineer is called upon to 
design an engine to do any specific amount of work 
—such as to raise a given quantity of water, for 
instance—the term nominal horse-power never 
enters into his consideration. Having decided upon 
the pressure of steam which is to be employed, and 
the ratio of expansion and piston speed at which the 
engine is to be worked, it is perfectly easy to ascer- 
tain the diameter of cylinder which will be required 
to develop the power which it is considered neces- 
sary that the engine should indicate. Now, under 
such circumstances, this requires power may be 
termed the “calculated indicated power,” and it 
forms gust such a unit of measurement as it is 
desirable to possess for commercial purposes. But 
if we reverse the operations, of which we have just 
been speaking, and attempt torate any given engine 
by calculating approximately what indicated power 
it would develop, we are met at once by important 
practical difficulties, which are by no means to be 
easily surmounted. The first and most important 
of these arises from the fact that the indicated 
power of any given engine may vary within very 
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wide limits, according to the circumstances under 
which it is worked. Thus, a given engine may be 


equally capable of being worked with steam at 


from 301b. to 50b. prossaa, with a cut-off varied 
from one-sixth to three-fourths of the stroke, and 
with a piston speed of from 200ft. to 600ft. per 
minute, and the question would at once arise as to 
which set of conditions should be assumed in de- 
termining the “calculated indicated power.” In 
instances where the eonditions of working are 
known, the approximate indicated power of the 
engine could. of course, be readily calculated ; but 
it would scarcely be fair to assume that because 
under certain conditions an engine would develop, 
say, 80 indicated horse-power, that, therefore, it 
should be rated at that horse-power under all con- 
ditions of working. 

These considerations tend towards the conclusion 
that any commercial unit of measurement applied 
to steam-engines must not simply state the power 
which any given engine is capable of developing, 
but must also indicate the circumstances under 
which that power would be developed. A ready way 
of affording this information might very easily be 
planned. Thus, if, for instance, it was generally 


understood that an engine rated at 80 C. H. P. 45 


was calculated to develop 80 indicated horse-power 
when worked with 60lb. steam, tivefold expansion, 
and at a piston speed of 400ft. per minute, the 
rating would not only give a delinite idea of what 
the engine was capable of performing under the cir- 
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cumstances stated, but would also enable an estima- 
tion to be made of the powo which it would develop 
if worked under other known conditions. 


An objection, which will perhaps be urged in some 
quarters against the adoption of any system of 
rating founded on the calculation of the approximate 
indicated horse-power, is that the use of such a 
system of measurement would involve calculations 
of a more complex character than it would be de- 


sirable should requisite for obtaining the com- 
mercial rating of any given engine. s, however, 


isan objection to Which we are not inclined to 
attach any great importance. Let it once be de- 
termined to employ a system of rating similar to 
that we have suggested, and it will be a compara- 
tively easy matter to frame simple zalen, ape ivebie 
to different classes of ines, which would enable 
the “calculated indicated horse - power to be de- 
termined with the requisite degree of accuracy. 

We may take the opportunity of directing atten- 
tion to ene important point of difference between 
land and marine engines, which must be borne in 
mind in framing rules for the former, and this is 
that, whereas on shipboard the engines and boilers 
may be considered together, in dealing with land 
machinery they must be treated separately. It thus 
happens that one of the best rules suggested by Mr. 
Gray, namely, that which takes account, not merely 
of the proportions of the es, but of the steam- 
generating power of the boilers in connection with 
which the engines are worked, would not be appli- 
cable in general land practice. In factories, boilers 

uently have to supply steam for other purposes 
besides driving the engines, while it is also not un- 
common to find two or more engines supplied with 
steam from one range of boilers ; so that,as we have 
said, no rule involving reference to the dimensions 
of the boilers can be employed in rating stationary 
engines, and hence the necessity—to which we have 
already alluded—of the rating stating specif- 
a ni conditions under which the engine is 
worked. 


Of the various obstacles in the way of introducing 
a satisfactory system of rating steam-engines there 
is, however, none so great as that of finding autho- 
rity to enforce such a system, supposing it to be 
once determined upon. the case of marine en- 
gines the Board of Trade may probably do much, 
and may, if they choose to take the trouble, intro- 
duce rules which would eventually be largely, if 
not universally, adopted by marine engine builders, 
in the same way as the Royal Agricultural Society's 
rule is generally accepted Ly the makers of portable 
engines. But the action of the Board of Trade in 
the matter, though it would undoubtedly do good 
service to a certain branch, would not affect the 
engine-building trade generally, and it remains for 
some body of recognised yang Sen the profession, 
such as the Institution of Civil Engineers, or, per- 
the Institution of 


haps, more appropriately, 


Mechanical Engineers, to take np the subject, and 


after investigating it theroughly, to issue rules for 
rating engines, which might be generally accepted 
by all engine builders, in this country at least, to 
the utter abolishment of the present nuisance of 
„nominal horse- ower.” 


The Patent Oat Exterminator.” — The 
American grand pig-sticking machine” must yield the 
palm to the latest novelty, * the Patent Cat Extermi- 
nator.” This is truly a fearful and wonderful inven- 
tion. It is described as a large sheet-iron eat, with 
cylindrical attachment and steel claws and teeth.” It 
goea by clockwork, and a amall bellows inside causes 
the tail to swell, and also by a tremolo attachment 
causea the patent cat to utter those wild cries so 

amiliar to the sleepless. Being duly wound up, the 
machine is placed on the roof of the house. Its dia- 
bolical yells attract every cat witLin half a mile. Then 
the iron teeth and claws go to work, and with lightning 
rapidity all the assailants are torn to shreds. It is 
said that on some occasions as many as 50 or 100 
domestic pets are slaughtered in a single night. 


Prizes for Art Workmen.—To encourage 
technical education in the design and erecution of 
works of artin the precious metals, the Goldsmiths’ 
Company have resolved to give the following prizes, 
viz. :—An annual prize of £50 for the best design for 
some article in gold or silver which, when manufac- 
tured, shall exceed 800z. in weight; an annual prize of 
£25 for the best model of some such article as afore- 
said; and an annual prize of £25 for the best execu- 
tion and workmanship of some such article as afore- 
said. Also, three annual prizes of £25 each for (1) 
the best design, (2) the best model, (3) the best execa- 
tion and workmanship of some article in gold or silver 
which, when manufactured, shall be less than 80oz. in 
weight; and annual prizes of £25 each for the best 
specimens of (l) chasing or repousé work, (2) 
engraving, and (8) enamelling in the precious metals. 
Originality is necessary to obtain either of the prizes 
for design, and no copy shall be the subject of a prize. 
The prizes will be awarded in November. It has also 
been decided to found a travelling scholarship of £100! 
per annam, to be awarded by the wardens to a student 
who has shown exceptional talent, and who shall have 
obtained a prize for design for three successive years, 
in order to enable him to study art in the precious 
metals on the Continent. 
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[We do not hold ourselves responsible for the opinions 
of owr correspondents, The Editor respectfully requests 
that all communications should be drawn up as briejly as 
pessidle.} 

All communications should be addressed to the Editor 
of the ENGLISH MECHANIC, 81, Tavistock-strect, Covent 
Garden, W.O. 

All Cheques and Post Office Orders te be made payable 
to J. Passmore EDWARDS. 


“YT would have every one write what he knows, and ag 
much as he knowa, but no more; and that not in this 
only, but in all other subiects: For such a person may 
have some particular knowledge and experience of the 
naturo of sucha person or such a fountain, that an to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with this little pittance of his, 
will undertake to write the whole body of physickas: a 
vice from whence great inconveniences derive their 
original. - Montaigne s Essays. 


% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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AN ASTRONOMICAL CATASTROPHE. 


[4086.]—Dors B. L. G.“ really suppose that his 
arguments from the action of water upon a soft qni- 
escent heap of clay or sand are at all applicable to the 
form, past or present, of the earth’s surface, or the 
effect of the varions agencies we now see modifying the 
form of that surface? If we assume the conditions we 
can always attain any result we please. Bat if, without 
desiring to establish any particular theory, we endeavour 
to trace back in our imagination the various conditions 
of the earth and its original formation, then if one 
thing is more absolutely certain than another, it is 
that the original condition of the earth was not that of 
a muss ef clay, mud, or sand, subjected to the abrasion 
of falling torrents of water; for if, again, anything in 
geology has gained the rank of a fact, it is that olay, 
mud, and sand are the products of the wearing away 
of old solid rocks, and that these destructive products 
pass again into solid (so-called primary) rocks under 
the influence of forces readily to be conceived and par- 
tially to be observed. Furthermore, if the conditions 
of the earth had ever been anything like those employed 
by “E.L. G.“ as the argumentative basis for his notions, 
the only possible result would have been the reduction 
of the earth to a true spheroid of rotation, covered 
with water over its whole surface. That is the 
condition of things which one set of nataral 
agencies, the disintegrating forces of sun, rain, 
and rivers, are ever tending to produce; they 
wear away the hills and transport their materials to 
the depths of the sea. But tho other set of forces 
(absent from“ E. L. G's.” heap of clay), very possibly 
due mainly to the gradnal cooling and contraction of 
the earth, and to the meven thickness of its external 
crust, produce an opposite effect; vast tracts of land 
are steadily rising, almost as if forced up by the 
pressure of the materials added to the sea bottom: in 
other parts an occasional upheaval occurs, of which we 
sce abundant evidences in the faults” in our mines, 
where whole series of strata are split, and one part 
lifted bodily through hundreds of feet; in otber cases 
the strata are simply tilted edgeways; in others, as at 
Vesnvius at this day, vast masses are raised iu a finid 
condition. 
operating causes which produce excrescences, which, 
sharp at first, are converted by the disintegrating 
forces into that rounded and undulating contour so dear 
to "E. L. G.”? And are wa to accept bis pare dictnm, 
and without one particle of evidence, assumo with him 
that this contonr is the result of cataracts, and further, 
to assume that these cataracts are cansed by comets, 28 
to which comets what knowledge we have may be de- 
scribed as testifying that they do not contain or consist 
of water, and that their mass is far too small to produce 
any universal delnze by contact with one, even if they 
were nothing but water? 

Every geological fact which could be attributed toa 
deluge is just as readily explained as due to those local 
floods which are constantly happening, and which 
would result from any great upbeaval; but that any 
such deluge ever covered the whole earth at one time 
and destroyed all its inhabitants is absolutely negatived 
by many facts inconsistent with such an occurrence 
having happened—at all events, within very many thou- 
sands of years. Notably is it ineonsistent with the 
distribution of life, animal and vegetable ; take as one 
fact that the native quadrupeds of New Holland, from 
the kangaroo tothe rat (so-called) are marsupial, a 
class existing elsewhere oniy as a few rare species. 

The misfortune is that this which is pnrely a matter 
of fact and of evidence is mixed up with religions 
opinions, and conseqnent passion and prejudice, and 
thus there is gererated a supposed antagonism between 
religion and science which does not really exist, but 
which is due to the advocates of each taking up a 
partial and erroneous view and ignoring tho link which 
should bind them together. 

I will tender to “E. L. G.“ another form of astro- 
nomical catastrophe,” which may help him to de- 
molish Lyell and all the geologists, if he can only prove 

‘» occurrence, thongh such a trifle as that, perhaps, 
ad not be insisted upon. I orce met with a book 
wed, I think, The Electrical Theory of the Uni- 
rse;“ it was written by an exceedingly cle vor and 


a RR, 


Are we to shut our eves te all these: 
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widely- informed foolish person, evidently suffering from 
intellectnal dyspepsia and dreams, dne to ill-digested 
facts. This book contained an immense amount of 
shrewd argument mixed up (as is usnal with universe 
theorisers) with a good deal of downright nonsense, and 
no little of hasty and baseless assumption. The author 
showed that the carth was once whero Neptune now is 
(and that it was before that a comet), and is gradually 
running intothe sun, hardening and condensing in its 
procress, the moon being now, from its smaller size 
nnd conseqnent more rapid progress, such a hardened 
dead world us this must by-and-by become when all ita 
liquids and gases have been condensed. He then made 
the very reasonable gness that when the carth was in 
the position of Japitor, Satarn, and the other distant 
planets, it must have had, like them, some half a dozen 
moona, and the nenrer of these approaching their 
primary one bv one fell down, and their wreck formed 
the Alps, the Himalayas, and great mountain ranges. 
Now, for this idea there is more evidence than is neces- 
sary for E. L. G.,“ because the Alps and the Andes, 
&e., are actnally to be still seen, and must have come 
from somewhere, while as to “E. L. G.'s tale of a 
comet—where is the water gone to? SIGMA. 


P.8.—The more this idea is considered the more it 
would seem to suit those who must find a reason for a 
deluge. In the last moon that may have fallen, it is 
qnite possible there was a good deal of sea left, and this 
showered down would account for the inland salt laken 
and for the fish not having been killed as they would 
by fresh water ; besides, the sudden shock would have 
sent our seas up in a shower of spray to come down 
again in eataracts, besides accounting for a‘good many 
geological ‘acts. It will certainly answer better than 
that very shaky comet's tail, for E. L. G.“ nud all 
those who want a theory,and are not too particular 
abont evidence. 


1 M. R. C. G. ON VENTILATING. 


1087. —TRHE joke of Charles II. on the eourtierly 
founders of the Royal Society has surely been too 
recently called to our notice for“ M. R. C. S.“ (let. 4043, 
p. 151) to expect success in trying it anew on me 
already! He asks me to kindly to explain how it is 
that all warm-blooded animals are benefited (?) by 
drawing back into their lungs a large proportion of 
the air that has just left their lunga“ (but not their 
bods), “such being the universal arrangement for 
respiration,” which ' cannot be disputed by any one 
who remembers that a largo proportion of the air 
expelled from the lungs“ remains in air channels to 
mingle with and help to warm the air drawn into the 
Innge;” a patent “respirator in short, of mephitic 
air instead of platinum wires! 

He then proceeds to adduce, apparently in support 
of this astounding physiological dogma (to me at least, 
I confoss, as new as astonnding), the singlo fact, well 
known, that breath exhaled by a forcibly deep expira- 
tion contains proportionally more carbonic acid than 
ordinary breath. I fail to sce the least bearing of this 
on his doctrine. It merely shows that commonly 
much of the air exhaled has either not entered the 
lungs or mt been mephitised. It nowise proves any 
mephitised air, or even any that has been in the lungs, 
to be afterwards retained in the body; but whatever it 
might prove or disprove (and I would be all attention 
to the evidence for any such novelty as our “ M. R. C. S:“ 
bas propounded); whatever may be Natnre’s arrange- 
ment with any air while retained in the body, what can 
this possibly have to do with “ ventilating ”—i.e., with 
a builder or ventilator of buildings ? 

Surely my business, and“ Philo’s,” and“ An Archi- 
teet's, in building or ventilating, is with air that has 
left not only the lungs of people or animals but their 
bodies. Does M. N. C. S.“ mean to tell us Nature has 
anywhere arranged for any breath which has once left 
a mun's nostrils to ba “drawn into“ them or auother 
man's gain? Knowing how wide is the MECHANIC'S 
cirenlation, we mast suppose him to have been born and 
hred in too warm a climate to have noted a phenomenon 
familiar in all places that have any winter. Cold air, 
by condensing the vapour of oar exhaled breath, makes 
it visible, like steam-cloud froma kettle; or, in the 
Arctic recions—so vovagers have told ua-—like smoke 
from a pistol, and visible half a mile off. All of us, 
away from rub‘ropical latitudea, then, often have 
ocular demonstration of how Nature disposes of men's 
or animals’ breath. We see it shot from the nostrils 
forward a foot or two, and then mounting up skyward, 
so that no negation scems plainer to us than that 
Nature has not arranged for one particle of it to be 
inhaled again, or, rather, kas arranged against any 
being re-inhaled. Not sgo do onr bnilders arrange (or 
rather buildings arrauge themselves), for it were ridi- 
enlous to use of ninetsenth-centary English work any 
language implying personality above itself, it is a 
prodnet of development, nowise of mind. All our 
architecture (or at least, all inhabited) so develops 
iteelf as (exactly contrary to the above, Nuturo's risihle 
development) to retain all the exhaled breath possible, 
as long ac possible, aud to be rebrenthed as much and 
as often as possible, with the particular amonnt of 
acration or inblow then and there existing. Of course, 
be your form of shelter what it may, a sufficient wind 
throngh your room will carry away exhaled breath 
without permitting time for it to be re-inhaled more 
than under the open sky. Bat my position is, that what- 
ever bo the amount aud nature of air-inlets, or of sup- 
posed ontleta (which latter, I believe, I have said, as well 
as M. Id. C. S.,“ must, in any place that has a chimney, go 
finally into the chimney ; but that is far from all, or the 
chief matter abont them to attend to), whatevor amoant 
of intake or outlet openings there be, whether two 
square inches or two square yards to each cubic yard of 
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chamber, in any case your architecture, through 
ignoring this (as it does nearly every other worthy 
object of rational building) has come to retain and 
return to yon your exhaled breath as fully as possible 
(with the said amount of openings), and make you re- 
breathe it as much and as often as possible (ander the 
same condition). I say that if this retention and re- 
breathing were the main objects aimed at, then they 
conld not be better insnred (in the face, of course, of & 
given amount of air openings), by any contrivance than 
by most of our newest dwellings and pablic buildings. 
Neither Philo,“ nor “An Architect’ has disputed 
this broad charge—will ‘' M. R. C. S. 7 

What can I say, when he asks me (p. 157) “to prove 
that the air at the very top of a room (the rooms I ama 
complaining of) is materially different except in 
temperature from” the rest? That is precisely what 
any denier of my charge has to prove! I complain 
that the top air is not materially different, whereas it 
ought to be so, and is in any really ventilated place, as 
alantern. Tho highest pint of air at any moment, 
say, in a lighthouse, is not the warmest indeed, but is 
the worst, the least respirable in the building, whieh it 
ia just leaving. So it onght to be in every room, but is 
not, and that is the gist of my complaint. In mere 
living or assembling rooms, the air next the ceiling 
(owing to that ceiling’s malformation) is not materially 
worse than any below. All is, as nearly as possible, 
equally foul; the structure being such as to cool and 
send down all that attempts to escape, and mix up the 
whole as rapidly and thoroughly as possible. The top 
stratum, instead of being the werst, is merely the 
warmest ; which it ought not to be, forevery breath 
cools in rising, just as the lighthouse lamp-vaponurs do. 
and are less hot at the outlet than wher leaving the 
flames. To make the uppermost air in a lantern the 
hottest, or its top hotter than it now is (withoat in- 
creased flame), is always very easy! You have merely 
to stop the right outlet, and instead thereof make 
wrong ones; in short, assimilate it to a dwelling-room, 
church, or any English building! The top air will then 
be at once made the hottest and cease to be materially 
different except in temperature“ from any other in the 
lantern. But no one dare thas treat a lighthouse, ob- 
serve. For light costs oil or gas or electric force, and 
oil or gas or force costs money. Where youure dealing 
with merely sueh rnbbish as human life and health, 
mere architects’ work, not engineers’, blind chance and 
development may rule all. But not so when sctaal 
value has to be economised by the right ventilative form 
of structure. None dare erect a lighthouse as bad and 
absurd pnenmatically ns a Queen's sitting-room, or 
even no better than Barry’s last House of Commons 
(blundered into after a qnarter-million’s worth of ex- 
periments); for in the lantern, right acration, the con- 
triver well knows, involves more than buman hfe, even: 
sixpences ! . 

The last question of M. R. C. S.,“ whether upward 
drainage is essential, as well as that which he says he 
“ will believe when he sees it done,” lies in a nutshell. 
He has only toaccept the challenge from which Philo“ 
has run awny (pp. 549, 637, Vol. XIV.), and settle both 
points by experiment. I defy him or anv one to make 
a place withont upward drainage stand tho simple fire 
and bird test; and I enzage to satisfy it with no more 
area of sir-passages than he names. E. L. G. 


(This letter must conclude this attenuated discus- 
sion.—LD.] 


OUR SUMMER VISITORS OF THE FEATHERED 
TRIBES. 


[4088.] —Turse are for the most part quite a diffe- 
rent class of birds to our winter visitors. They con- 
sisted principally of water-fowls, aud came from the 
northern latitudes, sceking food and shelter ig our 
milder land, bat our summer visitors come from the 
sunny climes of the south to sojourn here for awhile, 
and enliven our woods and fields with their joyous 
songs; and though the former species were more in 
namber, and atforded more sport for the gunner, yet 
tho return of our summer friendsis more welcome, 
tho birds themselves are better known, and certainly 
more loved, for who dors not rejoice to hear the cuckoo's 
note, or who does not love the twittering of the martin 
above his window, or of the swallow on the chimney- 
top? 

And we cannot wonder at this: they come tong in 
the spring, when the earth is clad with greon, and life, 
and joy, and hope appear ou every side; neither oan 
we wonder that the migration ef birds should in every 
uze have excited the interest of man. The i 
instinct which at fixed periods of the year induces them 
to leave one clime for another, and leads them not 
only tothe same country, but to the same spot, is truly 
astonishing. Linnaus makes mention of a starling 
which bnilt in the same tree for eight years, though 
it migrated every autumn; and swiits and swallows in 
our own country have been marked and found to re- 
tarn to the same spot for many years; and donbtless 
many other species would be foand to do the same if 
the experiment were tried. Bird-fanciers also tell us 
how uneasy and restless caged birda become when their 
fellows are leaving for otuer lands, and often do not 
survive the triul very long. But we must hasten on to 
the birds themselves, leaving this interesting subject of 
migration to some future time, or to abler hands. 

Taking our visitors in systematienl order, and not as 
they arrive, the nightjar (Caprimulyus Euroanmus) stands 
firat on our list. This bird has an cvil name, but it is 
well for it that it is without any true reason; in days 
long gone by the poor bird was accused of sueking 
the teats of goats, and from this absurd accusation re- 
ceived the name of goat-sucker, a name which even 
to this day it has never lost. It arrives in this country 
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towards the end of May, or begin 
leaves us abont the middle of August, returning, 
it is said, to Africa to spend its winter. In habits it 


is semi-nocturnal, solitary, and rather a ehy bird. Next 


on our list comes the white-bellied swift, or alpine 
swift (Cypselus mciba); this bird belongs to the well. 


known group of /lirundine, or swallow tribe, several 


members of which are among our most familiar friends; 
this one, however, is not a common visitor to us, hav- 
ing but rarely been foand in Britain. The common 
swift (C. apus) arrives here early in May, and 
leaves towards the middle of August, making 
a shorter stay than any other of the swallow 
tribe. Its black plamage and harsh piercing voice are 
not attractive, but its powers of flight are truly wonder- 
ful, and deservedly claim onr admiration. The common 


ewallow (Hirunda matica) is always a welcome and a 


favourite visitor; it builds a shallow cup-like neat, open 
all round the top, generally under our eaves, though 
frequently in the chimney-top, from whence it is often 
called the chimney swallow. It usually arrives in the 


beginning of April, and leaves in September, winging 
its way back to Africa. The forked tail, and the ab- 
gence of the white patch above the tail, easily dis- 
tinguish it from the house martin. The purple swallow 
though very 
rth America is 
its true home, where it is said to be much beloved and 
protected. The sand martin (Cotile romy; like others 
I, and leaves 

early in September; it is the amallest of our Hirundinide; 
its nest is made in holes scooped out of sandy banka, 
and often in such great numbers that the banks are 
literally honeycombed. The common or window martin 
(Chelidon urbica) usually arrives here a little later 
than the swallow, but it is so familiara bird that we 


(Progne purpurea) has oecasionally, 
rarely, been found in this country; No 


of the tribe, puts in its appearance in Apr 


meed only mention its name here. 


The bee-eater (Jeropa apiaster) is a very rare visitor, 
its rage oe 115 1 1 it is oommon in many 
para outhern Europe. e hoopoe ( Upupa epops) 

also another African bird which visite as; in the 
Southern counties it is not uncommon, but it is very 
farely seen in the northern; its beautiful plame of 
feathers makes it a very conspicuous object, and like 
ersecuted instead of 
ave been known to 


. of birds which are 
Tightly called warblers, for they contain amongst their 


other rare birds itis sure to be 


8 It is said never to 
in England. 
We are now come to a group 


numbers aome of our sweetest song-birds. They are 


not much known in Scotland, but most of them are 
common with us. The white-throat, nettle-creeper, or 


hay-chat (Sylvia undata), is a lively and pleasing 
songster ; it comes to us about the middle of April, and 


leaves towards the end of September; low bushes, | the 


hedges, and underwood, are its favourite haunts. The 
garden white-throst or greater pettychaps (S. hortensis) is 
another snmmer bird; it is ever onthe move, though 
seldom coming in sight as it flits about the bushes, 
thick hedges, and low underwood, warbling out its 
sweet and mellow tones, which are fnller and richer 
than those of the last-mentioned bird. The chiff-chaff 
(S. rufa) is the smallest of our warblers, and the first to 
arrive, often making its appearance in the beginning of 
Mareh, and stays with us till the middle of October; it 
has even been seen at Christmas, so that it seems 
tikely that some of its members may remain with us 
throughout the year. The willow wren (S. trochilus) 
is another of our migratory warblers ; it arrives here 
about the end of March, and leaves about the end of 
‘September or beginning of October. The wood warbler 
(S. stbilatriz) visits us in April, and leaves again in 
August; like the two last species this bird builds a 
domed nest—that is, one shaped like a ball, with a 
small hole at the side for an entrance, and it is placed 
on or very near to the ground. The lesser white- 
throat (S. Curruca),-comes to us towards the end of 
April. The song of this warbler is not so pleasing as 
most of the others, for thongh low, some of the notes 
are rather harsh. The blackcap (S. atricapilla)—so 


named from the black pateh of feathers on the top of 


its head—is, with the exception of the nightingale, the 
finest and most powerfal of our British songsters ; 


indeed, some of its notes are thought even to surpass 


that bird. It is generally heard about the end of April, 


seldom before, and though they leave in September a 


few birds are sometimes seen in the winter. It frequents 
woods, orchards, and groves, particularly those which 
are thick and bushy. Next on our list comes the much 


celebrated nightingale (Luscinia Philomela), or sweet 


hilomel. Very little need be said about this well- 


own bird; it generally comes to us about the middle 


of April, and leaves again in August. In the southern 
and midland counties it is a common bird; but in 


Yorkshire and the North of England it is rarely, if 
ever, seen. Its song, thongh heard sometimes during 


the day, is louder and sweeter at night; indeed, it is 
during the twilight and evening hours that it loves 
to forth its warbling melodies. In some parts 
of England the grasshopper warbler (Salicaria locustella) 
is not an uncommon bird, in others it is very rare. 
Being of shy and retiring habits it lives in localities 
which are overgrown with long grass, sedges, and such 
tike, amongst which it dives if disturbed. It is called 
grasshopper warbler from its pecnliar kind of note, 
which greatly resembles that of the field cricket or 

eshopper. It arrives here in April and Jeaves in 

ptember. The sedge warbler (S. phragmitis) is a 
most indefatigable songster, and arrives in this country 
about the beginning or middle of April, and leaves 
towards the middle of September. It frequents reeds, 
sedges, and osier beds, seldom appearing far above 
their tops, and in these quiet retreats its song may be 
beard throughont the livelong day, and often daring the 
night. The last of our true warblers, the reed warbler, 
r reed wren (S. arundinacea), is nearly ag great a 


ning of June, and 


songster as the sedge warbler. Its hannts, too, are the 
waterside, amongst the willows and reeds, and where 


the herbage is thick and deep to afford it a hiding- 


place. Like that bird, too, it sings during the night as 
Its nest is ingeniously fastened to the 
reeds, and remarkable for ita great depth. The bird 
arrives in England about the beginning of April and 


well as the day. 


leaves in September. 


The wheatear (Saricola ananth), usually arrives 
towards the middle of March, and Jeaves about the end 
This is a very 
highly-prized bird, but not on account of ita song, but 
for the delicate flavour of its flesh, so that the bird 
gets sadly persecuted throughout its sojourn with 
us, particularly in the autumn, when they become 
and many thousands are caught and 
The stonechat (Pratincola 
rubicola) and the whinchat (P. rubetra) are two pretty 
birds, and not uncommon in farzy districts, or 
The former bird 


of September or beginning of October. 
very fat, 
sold in the market. 


where the broom trees abound. 
might, perhaps, be called both a visitor and a resident, 


as numbers of them remain with us all the year round, 
but very few of the latter are found during the winter. 
The two birds are often confounded with each other, 
but the stonechat is readily distingnished by its black 
head and neck, which in the whinchat is speckly, with a 
This latter bird comes to 


white band over the eyes. 
us in April and leaves towards the end of September. 


The pied wagtail (Motacila Yarrrllii) and the gray 


wagtail (Af. campestris) are only migratory birds in the 
North of England, remaining all the year through in 


the sonthern counties, but the yellow wagtail (Af. sul- 


phurea) or, as it is sometimes called, Ray's wagtail (in 
honour of that distinguished nataralist) leaves us 
entirely in September, and returns in the spring. The 


tree pipit (Anthus arboreus), or tree lark, is another of 


our summer birds, and arrives in the end of April, aad 
departs in September. The mode in which this bird 
ascends and descends the trees is remarkable; settling 
on some outside twig it ascends by little fights from 
twig to twig, singing out its not altogether unpleasant 
song, till it reaches the topmost branch, whore it will 


sing for awhile, and again descend by similar successive 


flights till it reaches the ground. In some districts 
the ring - ouzel (T'erdus torquatus) is not an uncommon 
visitor; in habits it is a wild and shy bird, loving the 
wild moorland, hilly districts, and rocky glens, far 
removed from human haunts; it comes to us in April, 
and leaves by the end of September. The song notes 
of this bird are few, and though loud and wild, are not 
unmusical. The beautiful golden oriole (Oriolus gal- 
bula) is an extremely rare bird with us, bat having been 
oscasionally fonnd in Britain it claims passing notice 
here. Two spesies of flyeatchers are found in England, 
flycatcher (Wiecicapa grisola) and the 
pied fiycateher (Af. aéricapilia), and both, as might be 
sapposed, are sammer visitors; the formar is common, 
esposially in the southern countries, bnt decreasing as 
we procoed northward; it is a late arriver, often not 
making its appearance till the end of May; it is found 
in gardens, copees, and shrubberies, particularly where 
flies abound; the latter bird is not uneommon in some 
localities, though never found in any great numbers; it 
arrives heroin April and leaves in September. The whole 
of the under part of this bird is white, while in the 
former the front of the neck and breast are speckled. 

The red-backed shrike (Lanius collurio) or lesser 
butcher bird, is mot uncommon in many places; its 
food consists not only of insects, bat also of small 
animals, reptiles, and unfledged birds, which it im- 
pales upon thorns, after the manner of the rest of its 
kind, before devouring them. The time given for its 
arrival is the end of April or the beginning of May. 
The woodchat shrike (Z. rufus) is sometimes found here, 
but generally speaking is very scarce. 

The pretty wryneck (Yuuz torquilla) now claims our 
notice. It belongs to the order of Scansores, or climbers, 
birds which have their toes placed two in front and two 
behind, which arrangement enables them to climb up 
the trunks and branches of trees with great facility. 
The wryneck heralds in the cuckoo, appearing just be- 
fore that bird. It is often called the cuckoo's mate or 
enckoo’s footman. Its food consists principally of 
ants and their eggs, using the tongue to pick them up 
with instead of the beak; and wonderfully isit adapted 
for this purpose, the bird being able to extend it some 
little distance beyond the besk; and it is horny at the 


tip, and covered with a glutinous substance, and so. 


rapid and unerring does it dart in and out that the 
anta disappear like magic. The voice of this bird is 
not very musical, but when once heard is not easily 
again mistaken. That welcome messenger of spring, 
the cuckoo (Cuculus canorus), is a visitor more often 
heard than seen. It arrives in April and leaves in 
Augast. It is well known that the cuckoo never builds 
a vest or hatches its own eggs, but trasts this impor- 
tant duty to some other bird, generally to the hedge- 
sparrow, the pied wagtail, or the meadow pipit, though 
sometimes this business is forced upon the lark, 
ohatiinch, or blackbird. But perhaps it is not so well 
known that the young cnckoo is not at all merciful to 
the young birds that are hatched in the nest with it, 
but throws them ali out, remaining sole occupant; and 
not only is this instinct instilled into the cuckoo ata 
very early stage of its existence, but it is also peculiarly 
formed by Nature to accomplish these feats, the 
shoulders being very broad, with a slight depression 
down the back, in which the young birds are lodged, 
while the little cuckoo shuffles to the edge of the nest 
and tosses its burden over. 

Next on our list comes the passenger pigeon 
(Ectopiates migratorius). This is, rightly speaking, an 
American bird, where it is met with in prodigious 
numbers; but with us it can scarcely be called a visitor, 


cially the male, and the smallest of our wild pigeons. 
Ite entire length is a little over eleven inches, and 
weighs not more than six ounces, It arrives here 
early in May, and leaves by the beginning of 
September. 

The quail (Coturniz communis) is another regular 
summer visitor, though never found in any great 
abundance; in many places on the Continent, aa well 
as in Asia and Africa, it is found in prodigious num- 
bers, flocks of many thousands being seen ih the 
course of the day. In general appearance and man- 
ners it strongly resembles the common partridge; but 
differs from that bird in being a polygamist, and the 
care of bringing up the family is left to the female 
bird. It comes to us in May and leaves in October. 

The great plover (Gidiencmus crepitans) comes to us 
in April, and leaves in September; it is not an uncom- 
mon bird in marshy places and open downs, but is 
nearly confined to such districts; its call strongly re- 
sembles a very shrill whistle; it seeks its food prin- 
cipally during the night. The dotterel (Charadrius 
morinellus), or foolish dotterel, was in former times a 
much commoner bird than now; on its first arrival it 
frequents heaths and open grounds, but these it soon 
leaves, and betakes itself to high hilla and mountains, 
particalarly those bordering on lakes; like the last- 
named bird it is a nocturnal feeder. The ruff (Philo- 
marhus pugnaz) and the reeve are the same species of 
bird, the former being the male, and the latter the 
female; the male is so named from having a most 
capacious ruff of feathera round the neck; which can 
be raised or lowered at the will of the bird; this raff, 
however, is only found daring the breeding season. 
They were once very common visitors to our fenny dis- 
stricta, but are now fast decreasing, owing to the drain- 
age and cultivation of those localities. When fat the 
birds are much prized for the table. They arrive in 
April, and leave by the end of September. The corncrake 
(Ortygometra crez) is a regular visitor to most parts of 
Britain, though rarely found in any numbers; it 
arrives about the same time as the quail, when its cry 
of “crake! crake! crake! may be heard at almost all 
hours of the day and night, particularly daring the 
evening, but to tell whereabouts the bird may be is a 
difficult, if not impossible, matter. We are now come 
to the last bird on our list of sammer visitors, the spot- 
ted corncrake (O. porzana.) This bird is by no means 
so common as the last; but still it is known to visit 
some of our marshy lands, and to breed there. And 
now having finished these brief notes on our summer 
birds, I must conclude without any farther remark 


upon them, my letter having already ran to such a 
length | Avon. 


e 
— 


GRAVITATION AND REPULSION. 

(4089.]—WITH reference to Mr. Proctor’s aocusa- 
tion in letter 4053, p. 172, that I endeavoured to con- 
vey the impression of Ganot being on my aide, 
becanse in letter 4008, p. 144, I commended the able 
reasoning in Book III., Chapter 2, of his Elementary 
Treatise on Physics,“ I have to remark this is so far 
from the fact that the very first statement in Book IV., 
Chapter 1, is opposed to my ideas concerning the phy- 
sical forces of matter—namely, ‘‘Guses are bodies 
whose molecules are in @ constant state of repulsion.” 
I deny the existence of a repulsive force in natare, and 
invite Mr. Proctor to give a single instance of its 
action. T, A. 


a 


“T, A” AND GRAVITATION. 


[4090.}—IT seems the corrected proof“ of letter 
4058, page 172, did not reach you (as usual) in time. 
In it I moditied the remark at the close of the letter, 
considering that, after all, T. A.” might be able to 
explain what looked to me like a suggestio falsi. Should 
this appear to be the case, T. A.” will oblige me by 
considering my apology as made herewith. 

RICcRHAnD A. PROCTOR. 

[The corrected proof did not reach us in time.—ED.] 


COAL-CUTTING MACHINERY. 


(4091.]—Tne introduction of such machinery ag 
alluded to on p. 140 is not a question of economy only, 
or even chiefly. If such machines are to be worked, 
as the most promising now are, by compressed air, 
which, when it expands on escaping, becomes very 
cold, their uso will introduce large quantities of fresh 
and cool air in the very places where the men are work- 
ing, adding greatly to their comfort, and something to 
their safety. One I saw working reduced the tempe- 
rature of the gallery about ten degrees in an hour, 
which would have been considerably raised by a dozen 
lamps and a dozen pair of lungs, had not cold air been 
introduced. A still more important advantage will be 
that the pitmen will be saved from the most dangerous 
and injurious part of their toil—that of holeing—.e., 
undermining the seams of coal. Ou the average, 416 
pitmen are killed a year by falls of coal or roof, and a 
far larger namber crushed and msimed—a largo, but 
to me unknown, proportion of which accidents occur 
by coal unexpectedly falling upon the men when under- 
mining it. To this danger, those who work the ma- 
chines will be very much less exposed, as they need 
not lie beneath the coal at all, as the hewers must do 
when holeing. I have no clear evidence that holeing 
is injurions work, but cannot doubt that working in s0 
constrained a position—with the month and nose full 
of coal dust, which has to be coughed up as black spit 
—must be hurtful, and I know that metal miners com- 
plain greatly of the somewhat similar work of beatin: > 
the borer as very trying and exhausting, and it is jn 


it having been so very few times found here. The the sort of work one wonld wish to have done by i. 


turtle dove (Turtur auritus) is 4 vory pretty bird, espe-' chinery, if it can be. 


P. H. HoLLAN 
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VENOMOUS SERPENTS. 

[4092.)—IN the discussion on this subject printed in 
the last volume, I ventured to donbt (p. 868) whether 
any warm-blooded animal is proof against the poison 
of the thanatophidia save one of their own kind. It 
has also been frequently asserted, sometimes in well- 
informed quarters, that the mongoose is able to throw 
off the effects of the cobra-bite, by partaking of a cer- 
tain herb, which it immediately seeks when bitten. I 
have recently come across some further information on 
this point which I beg to sabmit to your readers. It 
is from an assistant of Dr. Fayrer, and will be found 
in the Transactions of the Boston Natural History 
Society for March, 1871. I learn froin this that the 
mongeose, when attacking the cobra, seizes it by the 
neck or throat, and usually retains its hold for a few 
seconds, at the same time sucking the bood from the 
large vessels in its neck. Sometimes the snake and 
mongoose roll over together several times, and there 
are some so ignorant ef the habits and powers of these 
animals, as to suppose that during this time the weak 
jaws of the cobra are holding the mongoose, and on 
seeing the blood about its head and mouth think that it 
comes from wounds on its own bedy, received from the 
fangs of the cobra. 

Another mistake is often made in supposing that the 
blood frequently seen on the cobra’s nose comes from a 
wound inflicted there by the mongoose. And assuming 
this to be the case, the question was often asked how 
the mongoose bit the cobra’s nose without receiving in 
return wounds from the cobra’s fangs. On carefully ob- 
serving the movements of the cobra when snakes and other 
animals were put into its cage, Mr. Sceva found that it 
would strike at them with its nose without opening its 
mouth, and in many instances the cobra, by striking 
past them, would bruise its nose on the side of the 
- box, or against the wire-netting in front, causing it to 
bleed. This occurred in every case he witnessed of 
cobra encounters with the mongoose. 

Dr. Fayrer made the mistake in one of his first ex- 
periments of thinking the mongoose bitten when it 
was struck by the nose of the cobra, and as the mongoose 
did not die, his report, published in the Indian Medical 
Gasetle, stating that the animal was “bitten,” was re- 
garded by some as conclusive evidence that the poison 
must have entered the blood, but could produce no bad 
effect on it. Dr. Fayrer, however, soon discovered 
that when animals were put into a box with a cobra it 
was very difficult to tell—merely by watching the 
snake’s movements—whether they were bitten or not; 
and in nearly all the experiments made afterwards he 
had the animal secured, and the fangs of the snake 
applied to any part of the body required, or the poison 
taken from the snake and injected under the skin with 
a hypodermic syringe. Several experiments were made 
on the mongoose by both methods, causing its death in 
every case. 

Mr. Sceva believes that hogs attack and kill poison- 
ous snakes in almost every part of the world. He has 
never seen a hog at the commencement of his attack 
upon a poisonous snake, but on one occasion he saw 
one with both fore feet on the anake’s head and neck 
while he was tearing open the body with his teeth. 
He has met with many people in North and South 
America, and in India, who thought that the venom of 
snakes conld not affect the hog, but this supposition 
has been proved by carefal experiments to be incorrect. 
In India he had seen a hog bitten on the ear and on 
the inside of the fore leg; the action of the poison and 
the time of the hog’s death were shown to be about the 
same as in the case of dogs. 

“E. L. G.” will thus see that, in the opinion of one 


who has experimented with the living animals, hogs are | 


not proof against cobra-poison. Whether in the event 
of a bitten hog not dying, there was no poison injected, 
or its “fat” coat protected it, we cannot easily decide; 
but the venom of these terrible reptiles once in the 
blood, no human power seems able to prevent death. 
BaUL Rymga. 


CO-OPERATIVE SOCIETIES. 

[4098.]—THE system of duplicate cheques I described 
would, of course, be imperfect unless the cheques are 
given in all cases; nor, indeed, unless there be a 
money-taker as well asa seller, and unless collusion 
between them be prevented. If, however, the seller be 
required to give a cheque in all cases for the money he 
receives, if the omission to do ao be treated ag a serious 
fault, or even as presumption of dishonest intention, 
and if all customers be requested to see the cheques 
written in the book, and that they correspond with the 
money paid, the system, though not perfect, would be 
an important guard against either mistakes or fraud, 
or the suspicion of it. 

The plan described by Loach,” besides being much 
more troublesome than the cheque system—which is 
much less costly than he seems to “ad peti open to 
the very serious objection that it affords no protection 
to the bayer against short weight or inferior quality of 
goods, against which it is even more important to guard 
than against direct embezzlement. 

I think the cheque system the better plan of the two, 
but there is no objection, except the trouble involved, to 
the adoption of both. The advice of F. C. S.,“ that 
those interested should read the report of the discus- 
sion at the Co-operative Congress, ia very wise. In 
many stores it is customary to allow to customers not 
members a share, though asmaller one, of the so-called 
profits more properly, savings of cost in retailing. The 
adoption of this plan renders the cheque system less 
imperfect, bat even without it the effect is useful, as is 
‘sand by some omnibus proprietors, e.g., those of 

‘lymouth, who require their ocondactors to give every 
assenger A cheque, and who, I believe, generally do 80. 
0. 


DRILLING MACHINE. 

14094.]—Ix reply to Linum (let. 4089, p. 151), 
the small wheel below F (see p. 57) is a ratchet-wheel. 
The crank E has a spring fitting this wheel. The 
crank is worked backwards and forwards on the wheel 
like any ratchet-brace. C. CHURCHILL. 


RAISING WATER BY TIDAL POWER. 


[4095.)—I THINE the power of the tides might be 
used to supersede manual labour for raising water to 
baths. Suppose, for example, that the rise of the tide 
is 10ft., a reservoir might be built, or embanked from 
the shore, and fitted with a sluice, the water passing in 
and out to work a hydraulic ram. In arising tide, when 
it was half tide, the sluice would be opened so as to 
admit the water gradually into the dam or reservoir, main- 
taining a fall of 5ft. for nearly three hours, and working 
the ram for three hours; the sluice would then be closed 
and the ram stopped, the dam being fall; when the tide 
had half ebbed, the water would be allowed to flow 
through the sluice and actuate the ram until low water. 
The ram would need to be turned half round at each 
tide, or it might be contrived to have its waste water 
to fall into the sea or into the dam, as was required by 
the falling or rising of the tide. For example, if the 
dam had an area of 400ft., 2,000 cubio feet of water 
would pass through the ram during each tide, and a 
quantity of this, depending on the height of the baths, 
would be raised to the bath - rooms (say 250 cubic feet 
each tide, toa height of 20ft. or 25ft. above high water), 
or a float attached to a lever might be used to work a 
forcing-pump. If the float displaced 500lb. weight of 
water, and was raised a foot high by the waves six times 
in the minute, it would give 8,000 units of work in the 
minate, or rather more than a man’s power at pump- 
ing. I should like the opinions of correspondents. 


PHILANTHROPIST. 


PLATO. 


[4096.]—I IN cLOSASUÜ a drawing of Plato as I saw it 
with an excellent 8fin.-clear aperture on April 16 
at 9.20 p.m. I noticed that the shadows on the floor 
had not so good definition as the exterior ones. Know- 


of 
the MECHANIC, I thonght it wonld be interesting to | 


ing that Mr. Birt and other observers are readers 


know if they observed such a phenomenon. Also, may 
I ask Mr. Birt if the floor is supposed to be convex, as 
I noticed that the longest shadow rapidly shortened, 
and that the edge of the floor was not so bright as the 
centre ? J. W. D. 


[This drawing of Plato is the earliest that I remem- 
ber to have seen in which the shadows are depicted as 
having fully taken shape. As a companion to Mr. 
Elger's sketch (ENGLISH MECHANIC, December 15, 
1871, No. 851, p. 882) it shows the shadow of the rock 
3 extending along the floor, with its characteristic 
truncated termination just within the east border. Mr. 
Elger’s sketch exhibits the eame shadow mach 
shortened, illustrating ‘‘ J. W. D.'s” remark ‘‘ that the 
longest shadow rapidly shortened.” The floor of Plato 
is by no means level; as seen under oblique light it 
dips to the east and west borders, occasioning the phe- 
nomenon witnessed by J. W. D.“ of the edge of the 
floor not being so bright as the centre. Asregards the 
definition of the interior shadows not being so good as 
that of the exterior, Mr. Neison noticed on the 17th 
and 19th of April the interior objects, especially the 
streaks, to be less distinct than objects on the exterior 
slopes, which were sharp and well defined. The gaps 
in the south, west, and north portions of the wall are 
well shown in J. W. D.’s” sketch. Instrument, 8 fin. 
aperture.—W. R. BIRT.] 


2 — 


THE DELUGE. 


[4097.]—May I be permitted to express my hearty 
thanks to E. L. G.” for his letter (4008), One Proof 
of the Deluge,” which I think of so great value that, 
for my two years’ subscription to tho ENGLISH Me- 
cHANIC, I consider myself well repaid by this letter 
alone? It will bean additional favour if, in bis next 
communication, he will kindly mention the pablisher 
and the date (of latest edition) of the work of which 
be spesks highly: Colonel Greenwood, On Rain and 
Rivers.” 


Sandhurst, Torquay. P. H. Gosse, F.R.S. 


THE ALCOHOL QUESTION. 

14098.) —Ix differing from Dr. Richardson as to the 
cause of the accelerated action of the heart while under 
the influence of alcohol, Mr. Barwick has, more suo, 
(jet. 4052, p. 171) taken a “leap in the dark.” Mr, 
Barwick assumes that after the administration of 
alcohol the blood is too suddenly carbonised and 
hydrogenised (for there is no proof that it is so), and 
on this assumption he propounds the theory that 
“accelerated heart-beats may be from rapid oxidation,” 
leaving your readers to suppose that he has discovered 
a point overlooked by Dr. Richardson. Now, I have 
read the article on p. 109 somewhat more carefally 
than is my wout—for it happens to be written in a style 
which I should like to see adopted by the teetotallers— 
and I fail to perceive whence Mr. Barwick obtained his 
idea of rapid oxidation.” True, if the blood had 
more than its proper proportion of carbon, it would 
require more rapid oxidation; but the heart has no 
sense, it coald not know this, and consequently would 
not pump the blood to the lungs in a more rapid and 
larger stream unless it received a monition from some 
source which governs its action. This would make 
alcohol a stimulant of the heart's action, and this Dr. 
Richardson is convinced is an erroneous idea. Again, 
accelerated heart-beats must precede accelerated oxi- 
dation, and there ia no proof that, even if the blood is 
‘‘oarbonised and hydrogenised,“ it can be accom- 
plished too suddenly "—whatever value Mr. Barwick 
may attach to that expression. There is also no proof 
that aloohol is split ap into carbon, hydrogen, and 
oxygen in the system ; and if there were, his 
hypothesis fails, because rapid oxidation means in- 
crease of temperature, which should be sustained while 
there is any excess of carbon to be burnt. This is con- 
trary to observed facts, for, according to the article on 
p. 109, there is a steady decline of the bodily tempers- 
ture after the slight increase exhibited on the surface has 
radiated, and dram-drinkers know that drops re- 
quire to be indulged in with increasing freqnency to 
keep the cold out. 

Bat suppose we say the accelerated heart-beats are 
caused by rapid oxidation (which reads very like the 
cart before the horse), if Mr. Barwick had consulted a 
friend it is very likely that two heads” voald have 
come to the conclusion that after all Dr. Richardson 
might be right; for what would be the cause of acce- 
lorated heat-beats in the following case :—Given “ Saal 
Rymea in a narrow lane with impassable hedges, and 
a mad bull rushing at him, what is it that makes his 
heart go about three times as quick as it onght to? It 
can't be “too suddenly carbonised and hydrogenised“ 
blood; is it not rather caused by the conveyance to 
his brain, through the optic nerve, of an alarming 
fact, which so acts upon the sensorium as to canse 
paralysis of the *‘ organic nervous supply of the vessels 
which offer resistance to the heart’? Other cases will 
suggest themselves to Mr. B., showing that the action 
of the heart is regulated by the brain and not by 
the amount of carbon in the blood. Alcohol is really a 
true narcotic: it first unhinges those parts of the brain 
which govern the nervous supply of the vascular 
system, and so on, step by step, till the nervous centres 
which govern volition and speech are involved, the last 
to go off duty being the "seat of life”—the centre 
which actuates the heart. Now, if Mr. B. can show 
how alcohol so affects the brain, he will be doings 
service to science; but he need not bring up ideas that 
are utterly incapable of holding water, or hypotheses 


| that have been examined and laid on one side as un- 


satisfactory. 

I do not pretend to reconcile the statement in the 
article that the effects of alcohol and chloroferm are 
very similar ” with Mr. Barwick's dictam that chlo- 
roform’s effects are widely different,” bat the P.S. 
shows how well able he is to speak on the point. I 
cannot say either whether there is an accumulation of 
% molecules obstructive to atomic recombination” 
because I do not know what he means, dr to what the 
“it” refers. Perhaps some of those better versed in 
physiology than Mr. B. or myself will explain. 

Sau, RIA. 


ORNAMENTAL TURNING. 

[4099.]}—Your illustration (p. 146) of a tool for 
turning short round rods is calculated to mislead sny 
one seeking useful information. No one can cat soft 
wood with a tool set in a radial line, it must be set at 
a tangent to the circumference of the rotating wood to 
be of any use in cutting, and the same cutter-frame 
will only serve for one diameter of rod. 

SMITHERSESS. 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 
[4100.])—THeE object of rifling is to present in- 
equalities in the form of the ball in different directions 
euccessively, eo that they may not act as rudders to 
divert the ball from its course: also, as the centre of 
gravity of the ball does not quite coiucide with the, 
direction of the line of propulsion, the rotation of the 
ball avoids also this source of deviation. A rifle ball 
leaving the muzzle at a velocity of (say) 1,000ft. per 
second makes about 150 turns a minute, bnt it loses its 
rotary force more rapidly than its projectile force, and 
thus at long ranges shoots indifferently. (See The 
Story of the Guna,” by Tenuent). By my plan, the 
force of rotation, slow at first, would increase. Of course, 
it is on the principle of Barker's Mill. I had not 
seen a description of Boxer's recket when I wrote it; 
I fear, however, the motion in my bell would be too 
slow. The holes might point backwards so as to ignite 
the composition by the fire of the gan. 
PHILANTHROPISH, 


May 10, 1872. 
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CONCRETE MULTIPLICATION. 


[4101.]—I peo to thank Sigma“ and “E. L. G.“ 
for their replies to my letter (3965), but would like to 
ask the former wherein lies the extraordinary oversight 
which he says I have made. I quite agree with him 
that multiplying pounds by pints or yards is a proposi- 
tion savouring somewhat of lunacy, but multiplying 
pounds by pounds or shillings is rather different, and 
seems to me no more absurd than multiplying feet by 
feet or inches, as in the example given in my last letter. 
I may here quote “E. L. G.” to the effect that“ feet 
multiplied by feet donot make square feet. Not at all.” 
So say I. Neither do pounds multiplied by pounds 
necessarily make square pounds. In fact, the expres- 
sion pounds multiplied by pounds, like that of feet 
multiplied by feet, is merely a “compendious way of 
expressing an arithmetical dodge.” 

Since writing the foregoing, it has oceurred to me 
that, perhaps, Sigma may think that arithmetics do 
not give rules for the multiplication of moneys, weights, 
Ko., in the way referred to. If so, I beg to submit to 
his notice the following rule, culled from a book now 
before me (not by Hind):—“ Problem: To multiply 
pounds, shillings, and pence by pounds, shillings, and 
pence, a pound being taken as the integer.” This is 
the rule: Pounds multiplied by pounds produce 
pounds; pounds multiplied by shillings—every 20 is 
a ponnd, the rest shillings; pounds multiplied by pence 
every 12 is a shilling, the rest pence; shillings mul- 
tiplied by shillings—every 20 is a shilling, every 5 is 
three pence, and each 1 is two 
farthings, and four-tenths of a 
farthing; shillings maltiplied by 
pence—every 5 is a farthing, and 
each 1 two-tenths of a farthing; 
pence multiplied by pence—every 
60 is a farthing, and every 6 is 
one-tenth of a farthing.” The 
author then proceeds to give 
several examples, all of which I 
omit for the sake of brevity, and 
adds the following note :—“ The 
above question (referring to one 
of his examples) was given in a 
former edition of this work, bnt 
finding so few who could be 
brought to understand it, the 
author has entered into it more fully. To those who 
still stumble at this problem, he begs to refer them 
to the first and second books of Euclid's Elements. 


My objectin writing on this matter, isto drawattention 
to the fact that the opinions of the leading authorities 
in “ our“ journal are at variance with the rules laid down 
in books published for the instruction and guidance of 
students. Surely these rules should be omitted or 
altered, if they appear so absurd to those who are 
qualified to judge, as every step taken in a wrong direc- 
tion has to be retraced by the beginner, and the ground 
gone over again, with more or less of labour and pain. 
For my own part I always use the rule of practice for 
such calculations, and consider it the easiest and best. 


No. 170. 


[4102.)—I BEG to remark that the explanation of 
„Sigma“ (let. 4009) as to concrete multiplication is 
not satisfactory. It is equally absurd to talk of mul- 
tiplying feet by feet as it is to speak of multiplying 
pounds by pounds. A foot multiplied by a foot has no 
meaning, nor can the process produce a superficies—a 
thing ef perfectly different nature. The arithmetical 
process of multiplication has no such creative power, 
nor is it because there is such a thing as a square” 
that “linear” feet can be multiplied together, but 
because we introduce the important step or hypothesis 
of giving a new and arbitrary meaning to the unit of 
which the “product” represents the multiple—i.c., 
that instead of the linear unit, of which the abstract 
number in the multiplier and multiplicand are the 
multiples, the unit shall in the product be a superf- 
cial foot—i.e., that one foot multiplied by one foot 
shall be taken to represent a superficial square foot, 
an hypothesis perfectly arbitrary, as with equal reason 
and correctness we might assume it to be a rhom- 
boidal foot, the notions of squareness and obliquity 
being both alike foreign to the idea of multiplication. 
Another step will be necessary—viz., on this assump- 
tion to show that the result holds good for all numbers, 
or the process may be reversed. 


The simplest explanation, as far as arithmetic is 
concerned, is to suppose the unit changed prior to, and 
not subsequently or in consequence of, multiplication. 
If 10ft. multiplied by 12ft. means anything practi- 
cally, it can only have the arbitrary meaning of the 
number of square feet in a surface of these dimen- 
sions. The best way to ascertain this number is to 
take a strip along one side a foot wide, say 12ft. long. 
This will be 12 square feet, for taking a square foot as 
the unit, and multiply ing by the abstract number 12, we 
get 12 square feet. There will evidently be 10 such 
strips, and again multiplying by the abstract number 
10, we get 120 square feet; and there is no mystery in 
the mater, nor have we incurred any risk to our per- 
sonal liberty for having endeavoured to multiply to- 
gether concrete quantities! M. A. 


FASTENING LOOSE WINDOW SASHES. 


[4108.)—Tne plan described at p. 152 seems a con- 
venient one for preventing loose window sashes rattling, 
but it is a pity they should be pressed quite closely 
together, so as to prevent the entrance of air into a 
room at one of the places where it is best it should 
enter, for enter it must somewhere if an open fire be 


burning, and if it enter between the sashes so as to 
displace air previously cooled by contact with the 
cold glass, more air can be admitted with less loss of 
heat than anywhere else, except at the top of the 
window. It is easy to intercept dust and to check too 
strong a draft, without stopping the entrance of air 
altogether. PHILO. 


—— — 


IMPROVED MEANS OF MANUFACTURING 
CONFECTIONERY. 


[4104.)—THe manufacture of confectionery has 
lately received attention in yonr columns, so possibly 
the following may interest some of your readers :— 


Monsieur A. E. C. Landry, cook to the Tarkish Em- 
bassy, has recently patented in England and France, 
through our agency, an invention for improvements in 
the manufacture of sultanes and other similar articles 
of confectionery, and in the apparatus employed there- 
for, whereby the said articles are madein a much more 
rapid, perfect, and economical manner than at present. 

To make the cylindrical parts of the sultane, or other 
similar article of confectionery, which has hitherto 
been attended with much difficulty and labour, Mr. 
Landry employs a flat mould a, b, e, d, similar to that 
shown in illustration; this monld is made of a suitable 
metal or alloy of metal, and is cast, or otherwise 
formed, with a raised lozenge pattern or design, the 
sides of the raised lozenge-shaped parts being slightly 


inclined ; or the mould may be formed with any other 
desired design or pattern. 

To make a sultane the prepared sugar in a liquid 
state is poured into the sunken parts of the mould 
untila sufficient thickness is obtained, but so as not to 
run over or cover the raised parts of the mould. When 
sufficiently cool, but while yet ina plastic state, the sugar 
is rolled over a tin or copper cylinder, and the two ends 
joined by any of the means well known to confectioners. 
By tbis means M. Landry obtains, in a short time, 
and with but little labonr, a hollow cylinder of sugar 
formed with openings, of the size and shape of the 
raised parts of the mould. The voluted or other orna- 
mental parts of the sultane, such as the borders, &c., 
may also be formed by moulds. 

The second illustration shows a view of M. Landry's 
apparatus for forming hair sugar. It consists of a box 
or receiver made of copper or tin, and provided with a 
sliding lid, to which is fixed the handle of the appar- 
atus; the ends of the box are fixed to the sides by 
screws as shown, so that the box may be easily taken 
to pieces for cleaning; in front of the strips or pro- 
jections at the bottom of the box are slits for the pas- 
sage of the sugar. To use this apparatus, the box is 
filled with sugar in a semi-liqaid state, and the appar- 
atus being held in the position shown, the sugar will 
pass through the slits in the bottom of the box, and 
along projecting pieces in thin streams or hair sugar, 
which may be guided according to the effect desired. 


L. DE FONTAIXEMOREAU & Co. 


ELECTRICAL SPARKS. 


(4105.]—-My statement that I had been told by a 
young lady who was well known to me that she had 
frequently, in America, lighted the gas by electric 
spark from her finger, the electricity being apparently 
excited by friction of the soles of her slippers upon the 
carpet, but that she could not do this in England, be- 
cause, as she supposed, of the air being less dry, was 
treated as an impossibility by one correspondent at 
p. 62, while another (Mr. Tonkes) seemed to consider 
that in no part of America was the air likely to be very 
dry, because in other parts ague is often preva- 
lent. I have lately received confirmatory evidence from 
another lady (whose truthfulness, also, is above sus- 
picion) that in certain seasons the phenomenonis quite 
common in the neighbourhood of New York, as the 
correspondent quoted by“ G. J. H.,“ at p. 148, states 
that itis at Boston. I learn from my informant that 
some persons only seem able to perform the experi- 
ment, but why I have not learned; that it needs for 
success hard frost ont of doors and dry heat within— 
i.e., a great difference between the dew point and the 
temperature—and that the feet often have to be re- 
peatedly rubbed upon the carpet to excite the elec- 
tricity. My informant believes that ordinary slippers 
were worn, not these with guttapercha soles. 

If the theory of those who would pass as anthorities 
on electrical science does not correspond with well- 
authenticated facts, if not the theory, at least the 
theorists may possibly be mistaken. It would become 
them in future to be less positive and more polite. 


Puro. 


[When a correspondent makes an extraordinary 
statement, as Philo“ did, which was discredited, 
he should, when offering confirmatory evidence, as 
“ Philo” professes to do, authenticate his facts.. It is 
not enough for an anonymous correspondent to repeat 
observations communicated by an “informant” in 
America, and it is unreasonable to expect that men 
accustomed to look at facts scientifically will be in- 
fluenced by such a mode of teaching. In such matters 
correspondents will be credited and respected in pro- 
portion as they are precise as to persons, places, and 
dates.—ED.] 


A GUN-COTTON ENGINE. 


[4106.] — Tur invention of a controllable gun-cotton 
has possibly provided such a material as I have con- 
sidered necessary for the fuel of an engine, which should 
be at once comparatively light, somewhat powerful, 
and, above all, consume a substance in which great 
mechanical force is resident, without occupying con- 
siderable space. A machine of such a character is ob- 
viously of the greatest importance. It wonld probably 
have considerable influence on the study of aeronautics, 
while it would certainly be invalnable on tramways in 
the event of proving safe and uniform in its action. 

The conditions above mentioned seem to me to point 
in the direction of explosives, but as they are so violent 
in their action, formidable obstacles to their employ- 
ment in this direction are presented. Bat by the in- 
vention of the controllable gun-cotton, which is said to 
be moderated in its explosive properties by the appli- 
cation of saccharine matter to the filaments, it does 
seem to me that, if no considerable loss of force is 
sustained by the addition of the moderating elements 
to the extent requisite, some approach to its employ- 
ment as a source of mechanical force is at hand. May 
I, therefore, ask some of your practical readers whether 
an engine with acylinder inte which a cord of such 
prepared gun-cotton is driven, ard portions exploded 
by being cut off at the orifice, permitted to fall between 
the poles of a battery inclosed therein, and so to 
propel the piston by the agency of the evolved 
gases, presents any obviously insurmountable defects ? 
It would be necessary to realise the condition that but 
a small quantity of cotton would be consumed at each 
charge, and not to confound the violence of the con- 
cussion resulting from the firing of a piece of artillery, 
which has todo immense work at a considerable dis- 
tance from the seat of the development of force, with 
the working of an engine subject to a somewhat uni- 
form pressure upon its motion, and for which some 
means might be devised of approximating the produc- 
tion of fore to the amount of resistance to be over- 
come ; in which case I apprehend the concassion would 
be reduced to an inconsequential minimum, and the 
evenness with which the qnality of gun-cotton may be 
prepared would go far to fulfil the . * * 


THE FAIRLIE LOCOMOTIVE. 


[4107.]—WiLt you kindly find room for the follow- 
ing few lines in reply to Mr. Amos Appleyard (let. 
3966), also to Mr. G. A. Boyd (let. 4041) ? 

It is clear from the style of reaSoning in Mr. Apple- 
yard’s letter that he does not understand the principle 
of the Fairlie engine. It would appear that weight of 
rails, their maintenance, weight on wheels, wear of 
tires, equal loaded wheels, absence of oscillation, per- 
fect articulation, absence of friction, have no meaning 
for him, hence his proposal to bnild ordinary engines 
(if he could) as powerful as the Fairlie tried not long 
ago in Yorkshire. 

Mr. Boyd could have easily supplied himself with 
the information he seeks, as it hus been frequently 
published, and, I believe also, in your very excellent 
journal. However,to save Mr. Boyd the labour of search- 
ing, I now give him shortly the information he seeks. 
Why Mr. Allan did not do so I am unable to say; bat 
as the letter was addressed to me,I gave it for the 
benefit of your readers, just as it is. Welsh Pony” 
and Giant”: cylinders, Sin. diameter; stroke, 12in. ; 


200 


wheels, 24in. diameter; representing at the peri- 
herv ef the wheels, with IIb. pressure, 32, or 64 
or the two engines. ‘Little Wonder“: cylinder, 
8 8-16in. diameter; stroke, 18in.; wheels, 28in. dia- 
meter; representing at tbe periphery of the wheels, 
with IIb. pressure, 62, or only 968 per cent. of the 
„Giant and “Pony.” The Wonder” weighs 
19} tons on 8 wheels, load equally distributed over 
each. The Pony“ and “Giant weigh 10 tons each 
that is, 20 tons on the same number of wheels. The 
* Pony and Giant are four-wheeled coupled tank 
engines. It is quite true that some one ont of a lot of 
identical engines may turn out moro economical or 
more extravagant in fael than others, but I never yet 
heard of a difference of 25 per cent.—Mr. Spooner 
asserts the saving to be over this—on the work done. 

I think Mr. Boyd is in error in saying Fairlie bogies 
were ever used before the first engine on this principle 
was built. 

It should be understood that the Fairlie engine is 

posed for economy pure and simple, the nature and 
extent of the traffic having nothing to do with the 
question. It only happens that Fairlie engines have 
deen ordered for duties which could not possibly be 
performed by the ordinary engine—necessity has here 
driven the purchasers to this type of engine; but be- 
cause necessity compels this it does not follow that a 
great economy wonld not result by employing the 
engine on the ordinary duty. I assert most confidently 
this would be the case, and I am in hopes of seeing tho 
engines employed for every duty which can possibly be 
required for a locomotive. 

Mr. Boyd wonld only think for a moment he would 
find the great economy of a Fairlie engine arises out 
of its ranning withont oscillation with only half the 
weight on the wheels, and yet giving out as much force 
as the ordinary engine. You can remove a bogie 
from a Fairlie engine and substitute another withont 
dropping the steam in the boiler. If Mr. Boyd will 
take the trouble to obtain my specification of my radial 
carriage and waggon couplings he will be better able 
to say whether it is the same as described in the 
** Encyclopedia” to which he refers. Not knowing 
what is in the latter, I cannot enlighten him; perhaps 
some one of your numerous readers would do s0. 

I have built and am building engines on 2ft. Bin. 
pange to work gradients of 4 per cont: and curves of 

5Ott. radius. R. F. FAIRLIE. 


I have long wondered at the idea of molecules, and 
half considered them as useless or nomeaning; I shall 
henceforth, or until I see some evidence of their exis- 
tence, consider them as mischievous and confusing. 

Why is not an equivalent of cyanogen, of ethyl, or of 
ammonium, as essentially atomic as any metallic or 
other element? They all evince chemical functions 
perfectly identical, and replace each other, atom for 
atom. “But,” says an objector, one is an element, 
the other is a compound.” Granted; but what is an 
element beyond the expression of human ignorance? 
Berzelius thought his vanadinm was an element; we 
now know it is a compound. All unnecessary assump- 
tion is weakness, and the great fact to lay hold of is, 
that clements (or radicals) combine with or replace 
elements, and the atomicities, the valencies, &c.—or, as 
I should put it, the ratio or type of combination—is 
mainly dependent on their difference of electro- 
characters. 

By the same law, and in the same relative way, com- 
pounds unite with or replace compounds, whence result 
double oxides, double chlorides, and double sulphides. 
G. E. Davis says, “The chlorides of the heavy metals 
unite with the chlorides of the light metals.” There 
have been many riddles proponnded in the name of 
atomic weights, but none of these things will stand a 
fair and close investigation, not even the beautiful 
and very useful law of vapour densities. It would 
be easy to show that weight stands for nothing, 
where relative chemical force means everything. The 
alleged diatomic oxygen unites with alkaline metals in 
the ratio of 1 to 1, with some othors 2 to 1, ascending 
to bismuth and gold 3 to 1, while with its upper or 
nearer congeners, acids are formed with 5 and 7 to 1. 
Where, then, are the definite valencies or atomicities, 
per se? and a closer examination will show tendencies 
to all the intermediate ratios of 14, 24, 84, &0. 

These plain facts of old chemistry, with the J vol. O, 
are strictly paralleled with the 1 vol. monad chlorine, 
and the same law equally applies to the iodides, bro- 
mides, sulphides, &c. G. E. Davis takes up the chal- 
lenge of Eclecticus,“ and essave to prove that Pt 
replaces 2 H, and gold 8 atoms. Weremark, first, that 
the proof aims at toe much, because it is the diatomic 
Pt which ought to replace 2 H, as it undoubtedly does, 
being 2 atoms; whereas, if Mr. Davis be correct, this 
Pt must replace 4 atoms of H. This, therefore, leads 
to my second remark—viz., the attempted proof is 
utterly irrelevant and invalid, for by it we can prove 
either 2 or 4. 

Modern chemistry is becoming exceedingly rich in 
facts of substitutional displacement, but all cases prove 
that these metals, whether diatomic or triatomic, only 
replace 1 H, as in the varied chloride of ammo- 
nium, HHNC1; chloride of anro-ammonium, H3AuNC!; 
chloride of plat-ammonium, Habt NCI. How, then, 
does G. E. Davis prove the contrary? He says, re- 
ferring to the old notation :— 


WEIGHT OF THE EARTH AT CREATION AND 
NOW. 


{4108.]—T wave to thank E. L. G.” for his letter 
(4068, p. 175) in your last number, in which at last he 
gives us something tangible to goupon. As he appears 
to rest his cnse entirely upon physical appearances, I 
will not trouble you with any paleontological evidence 
to the contrary; but will content myself with pointing 
out one or two causes at present in action which seem 
capable of producing the sweep vales and undulations 
which he attributes to the action of a flood; one of 
these causes is the solubility of lime in rain-water, 
this acts precisely in those parts of the country where 
there are few streams—that is to say, where the ground 
is so porous that the water percolates through instead 
of forming surface rivers; each drop of rain carries 
off a particle of limestone, and so in time rounds off 
the edges. This action is well marked in the chalk 
downs; in fact, in all countries where soft limestone 
forms the superficial stratum; but in those places, 
sach as Wales, where the hard palrozoic rocks pre- 
dominate, we get the ravine formations, 80 graphi- 
cally described by “E. L. G.,“ because all the rain 
collects in surface streams, not being able to permeate 
the strats. The other cause to which I have alluded 
acts universally in this and higher latitudes, and rounds 
off the edges, more or less, of both hard and soft 
rocks. I mean the action of alternate freezing and 
thawing. It seems to me that these two actions are 
capable, either separately or combined, of explainin 
the phenomena in question, withont calling in the ai 
of comets, or any other extraneous agencies whatever, 

P. SANTALINUS. 


H 
Trebly condensed molecule of water 10 Os. 
H 
Aurio oxide q Au!“ „ O3. 
Doubly condensed molecule of H chloride 111 
Platinum bichloride 4 Pt“ } Cla. 


Hoffman similarly notates 14 condensed molecules of 
water. &c.; but, in the name of common sense, what 


Clg. 


And with such license, what may we not prove? We 
thus prove that platinum replaces 4 atoms of H; the 
modern Pt is notated thus, PtCll. Therefore 


H 
Quadruply condensed molecule of H chloride = Cly. 


Platinum tetrachloride 4 Pt" + Ol. 


Farther remark is quite unnecessary. 
ECLECTICUS. 


— 


A STUDENTS’ COMPLAINT. 


(4110.]—-May T be permitted to pour out my com- 
plaints to your readers? perhaps some are similarly 
situated, and if so, united action may remedy the evil? 
Then, sir, I sent in my name for examination to the 
Local Committee of Science in the town wherein I 
reside. In dne course I presented myself for exami- 
nation, other students also being there. The time ap- 
pointed for giving out papers came and went, and s0 
on for balf an honr. About twenty minntes to eight 
(instead of at seven) I commenced my paper. It was well 
within my grasp. I exulted, and scribbled away as 
hard as I conld. One or two catch questions caused 
some trouble; time went by, and write as fast as I 
could, by ten o'clock I had answered six questions. I 
thonght that I should got my three hours, but no, the 
gentlemen conducting the examination asked for my 
papers. We did not commence till late, I said. Time is 
not up. “I can’t help that,” was the answer, and I had 
to deliver up my paper. According to Government in- 
struetions, the gentlemen who attended daring the 
first part of the examination, and who were not 
punctual, bad been relieved by others who were punc: 
tual, and probably had other engagements requiring 
punctuality. Now, sir, I have to snffer for this. I 
had no time to look over my answers again, or to finish 
the required number. The examiner, of course, has 
nothing to do with this, and I fail, not because I can’t 
answer the questions, but because inexorable fate com- 
pels me to scrawl on without regard for“ method“ or 
anything, and to do three hours’ work in something 
like two and a half hours. 


A DESPERATE CHARACTER, 


THE ATOMICITIES, VALENCIES, &c., OF 
MODERN CHEMISTRY. 


_(4109.]—It is amusing, were it not to some extent 
pete observe the page upon page of conflict and 

equiition on the varied azpects of useless hypothesis; 
but it is encouraging that Mr. Bottone “is beginning 
to doubt the existence of valency * and G. E. Davis 
and“ many other chemists have for some time past 
denied it in toto.” 

Quite on a par with this is the intensely hypothetie 
character of molecules, as apart from atoms. If I 
understand rightly, Wurtz and some others rezard the 
triatomic N or P as forming a molecule Pola, which 
combines with another molecnie, Cle. “Bat,” says 

E. Davis, “this harmonious reasoning is destroyed 
when we unite PCl, with one-half molecule of O, or 
replace the 2 Cl with one atom of O, or one-half mole- 
cule of oxygen. Snrely there is no moleenlar force 
where there is no (whole) molecule. do not 
believe in molecniar combination.” But, in reply to 

Eeleeticus, he is obliged to resort to this bypothetic 
bewilderment, and the voltaic cireuit consists of an 
interchange, not of atoms, but of molecules. Eclec- 
ticus' is qnite right about the relative weights of 
pesto, &., deposited, with reference to one H in 

e circuit, or atomically; but for every diatomic Pt 
there are two H liberated molecularly.” Be it so; but, 

e all shifts and dodges, this is incomplete. Truth is 

ple, and cannot ensily bo cirenmvented; and the 
greatest point with “ Eclecticns” was that one atom of 
Pt, Cu, or K replaced one H in the type ammonia, &0. 
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are these molecnies but fictions of the imagination? 
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DR. CARPENTER AND PERSPECTIVE, 


4111.]—Ir is extremely disheartening to disenss any 
9 Aich 4 E. L. G.“ (let. 4044, p. 152); he is 80 very 
Laputan. I am only astonished that a man of his ma. 
thematical attainments should believe in what is called 
parallel perspective. Iam quite sure there ia, in strict 
truth, no auch parallelism possible. Pictures are nothing 
to go by, because we all know they are conventionally 
arranged. Let me remind “E. L. G.“ that when we 
look at any object bigger than a mere spot, we must, 
tu see it all, move tho eyes, which is equivalent to 
altering the direction of the camera. Let us, instead 
of the exceeding high tower, take a long wall perfectly 
equal in height. Now we know that the very first axiom 
in perspective is that all objecta diminish as the dis- 
tance increases. We also know thata straight line can 
touch a circle but in one place. Let E. L. G.“ etation 
himself in front of this wall and he will see at onee 
that the height diminishes even within the 45°, which 
he may, perhaps, inclade in his view. If the wall were 
infinitely prolonged, would it be the same height as far 
as visible? “ Oh ! bat,” “E. L. G.” wonld say, you must 
not move your eye or your camera.“ Then you will see, 
not a wall, but a small portion of a stone or brick. 
Therefore, the top of a high tower being farther from 
the eye than its base must, although really of the same 
breadth, appear to an uncorrecting eye narrower. Which 


was to be demonstrated. M. Panis. 


14112.1— TRE difficulty raised by Bobo" (Jet. 4067) 
p. 175), and which has more than once, I believe, been 
raised even in your pages before, is more real and 
practical than Bobo” probably imagines; for though 
artists have never to represent a tower ten miles high, 
or any earthly straight object with one part forty times 
as distant as another part, this is really required in 
representing some phenomena of scientific interest, as 
auroral beams. I know not whether these beams are 

perpendicular to the earth's surface, or so 
directed that all their feet prolonged downwards would 
meet in her centre ; but this certainly was the case in 
the only two displays I have been lacky enongh to wit- 
ness of decided merry lancers,” or separate beams, 
or “streamers.” Though the forms of the carves, or 
lower curtain edges, whence they seemed to ascend, 
were very different (after making all allowance for per- 
spective), yet all the lances, it seemed obvious to me, 
would meet in the zenith, to which some, indeed, nearly 
extended, and must thus have been all vertical, while 
much longer than Bobo’s” ideal tower, their feet 
being certainly some scores of miles, and tops some 
hundreds from the ground, And this parallelism 
contradicted all paintings and diagrams I had seen, 
which (being assumed, as we habitnally assume all 
pictures to be, on vertical planes) yet never represent 
the beams by paralleled lines, but either diverging up- 
ward or (much less commonly) converging apw 
The latter would be right if we suppose the painter, 
for the sake of embracing more sky, to have assumed 
an overhanging plane of projection, in delineating the 
auroras I saw. 

This has occasionally been done, even in represent- 
ing (or at least photographing) some remarkable scenes, 
mountainous or even architectural. The most siugalar 
and instructive case is a stereogram, that I recom- 
mended te the notice of M. Paris in one of his per. 
spective puzzles, that was published some years 480. 0 
Salisbury spire, viewed from the ground, within, 
think, less than 100ft. (or a quartar of its height) from 
its base. To view that stereogram intelligibly, you 
have to place it in a Gin. stereoscope, stand with yout 
back to a window, and look up toward a point in the 
ceiling two yards inside the window, when the effect 
will be marvellous; the architectare towering up all 
solid, square, and plumb, though in the views regardè 
apart it is a confused, tumbling mass of distorted tar- 
rets and pinnacles, as if thrown in a heap, like tofi 
ont of a box; and not even, like the toys. each 9198 
rectangularly or intelligibly formed in cake LG 


14113.J—Ix perspective, I believe, the rule for limit. 
ing the amount of view represented in a picture is ths 
the rays of light coming from the extreme objects a 
either side to the eye should form there an angle o 
60°, This applies vertically as well as horizontally. 
By this rule, in order to sketch a tower of the suppos 

height, one must be at the distance of about seventeen 
or eighteen miles. According to Bobo’s ” own shot 
ing, one must, at a distance of a quarter of a mile, losi 
in two separate directions in order to see the whole o 
the tower, which, of course, makes it necessary to her? 
at least two separate pictures to represent it. It 
rather hard to expect to see shown in one drawing tha 
which cannot be seen in one view. CERVUS. 


FAITH, SIGHT, AND MYTHOLOGY. 


„(Ai H- WAX I remarked (p. 146, let. 4011) that 
our valned “ F. R. A. S.,“ instead of supporting 6 
scoff at the“ quasi-mythical Noachian Deluge (5. 

by any single bit of either his own science, or geologi 
or even what goes for geology in England nowadays i 
even a bit of Lyell or Scrope—had ‘ only given 95 À 
most notorious or sensational line or two from 0 
writer 80 extremely ungeological and professedly 3 a 
learned in physical science as Bishop Cole? 55 
“exactly copied with all its blunders,” I did not thi 

any one would suppose this to imply terhdl on 
Of course any one who referred to the bishop's ee 
would see that F. R. A. S.“ had not copied its WO frst 
and, as he tells us he has this week made bis a 
acquaintance therewith, of course he had not direc". 


, 
+ 
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learnt tbe matter therefrom. Bat nevertheless it had 
reached him from that source, and he had unwittingly 
reproduced nothing else than the bishop’s hypothetical 
argument, point for point, and blunder for blunder, 
with all the Chinese exnctness I have said! The ex. 
planation of course is, that though he had never seen 
the book, this particuiar bit of blundering (either its 
worda or its matter) he conld rcarce avoid having 
scen, with all educated England; because there 
was no newspaper or periodical in England seven years 
ago that conld Jet Colenso alone, and probably not a 
single notiee of his book, long or short, which did not 
either quote or parapbrase this very sentence! The 
reproduction by F. R. A. S., therefore, is very 
natural, though he may as little know whence he got 
it as he knows what farm grew the eorn of his this 
morning's breakfast roll. 

But the astonnding marvel of this matter, which 
will some day yot excite groat attention, is this: that 
not merely your correspondent, not merely many 
another F. R. A. S.,“ not merely all these newspaper 
critics, and the bishop's hundred answerers, for these 
ten years; bat the bishop n, in edition after edi- 
tion, was, and remained, and remains, so very far from 
once caring to ascertain whether there were any such 
facts as the hypothetical ones that he meant to argue 
from,—so very far from this, as never even te have 
taken the small care to underetand his own argumont ! 
never even once to have made it go on all fours, by so 
much as setting down on his paper the hypothetic facts 
necessary to have made it any argument at all! Jast 
turn to the sentence, as quoted by F. R. A. S.“ 
(p. 171, let. 4048, line 11), which is as the bishop, ob- 


have been formed (of what? say “ adamantine” lava, 
as our correspondent, “ Manus,“ forme those in India) 
ages before the Noachian deluge” (sav, with 
F. R. A. S., 60,000 years ago), “and which are 
covered with light and Jeose substances, that must have 
been swept away by a flood, bat do not exhibit the 
slightest sign of having evor been so disturbed.” 
Marvellous! Probably some are “covered,” too, with 
grass or bushes that must have been swept away by 
a flood, but do not exhibit the slightest ” disturbance |! 

You see, the episcopal wanderer into geology, and 
equally our astronomical one after him (who repro- 
duced this precious feature with Chinese exactness 
(let. 3960, p. 117, par. 2), each of them is in too furious 
a hurry even once to see (the bishop once in ten years !) 
that to make any argument at all, he shoald have told 
ns that the very same things which were older than 
Noah were undistnrbed! or that the very stuff he says 
is undisturbed, the sme stuff is older than Noah! 
This identity neither of them «ce implies! Bays Colenso, 
“Hills which must hare been formed ages betore” 
Noah, and “are covered" (not were covered, observe) 
“with light and loose matorials,” &c. Says our 
Fr. R. A. S.“ (p. 117), “Mr. Scrope and every one who has 
examined. . the volcanoes . . are agreed in referring 
them toa poriod. . . Kc. . . Pliocene.” And then, “on 
the steep sides of these cones lir undisturbed, scoria,” 
&e! The hills antediluvian, and the coverings on them un- 
disturbed, ergo there has been no flood! Well, by the 
same rule, how conld there boa bishop ten years ago 
in Natal, when the coat Dr. Colenso wears was not 
made ? 

Oh, of course, he mennt to write that the covering was 
completed those ages ago, as well as the bill; or else 
that a flood would bave swept away hill as well as 
covering.“ Of course, we know he meant to write some 
such thing, every one means to write something and not 
nothing. But here is the point: thongh he meant, he 
newer ierofe it! Your authority for turning history and 
oracles upside down, putting out your eyes and walking 
by faith,“ is a man so far from ascertaining whether 
facts or figments ure his foundation, as not even to 
care (in ten whole years) once to write what he means! 

Well, onr F. R. A. S.“ finding he has got himself 
into a job here, and not being able this week to furnish 
us with the pumice-stone evidences, that you may not 
be kept waiting quite in the dark, proceeds to favonr 
us with a professed qnotation of (or rather throngh) 
his new episcopal instructer, from Professor Owen, who 
is doubtless all that he saye. But this italicised 
passage (p. 171) really strikes meas rather stale news 
either to a Christian or Unchristian “ Young Men's 
Association.“ Why, supposing any one so try 
Christian asto have seen no book but the Bible, it would 
hardly have been news thata "nolim of thy diverge ner 
of all existing air-breathing or drmenable animal species 
Jrom one Asiatic centre“ (und the present geography) 


was untenable; supposing so anile a “notion” to 


exist. Let us seo (Gen. ix., 10, And T, behold, I 
establish my covenant with yon, and with your seed 
after yon; and with every living creature that is with 
you, of the fowl, of tho cattle, and of every beast of 
the earth with you, fromall that go out of the ark, fo 
every beast of the earth.” That is not mach like 
any such “notion.” What could the knowledge” be 
that the Christian young men needed n professor to 
tell them was “incompatible” with it? Were they 
ignorant whether Australia joined Asia ? whether there 
Were any ornithorbynchus or kangaroo? whether pumas 
and jaguars cold get to South America through the 

northern ice? 
Where did I complain that the Geological Society 
ored any body? or that any of them refused infor- 
mation civilly asked for? Only one was ever asked by 
rh for any, and was very courteons, and gave informa- 
3 1 shall produce in due time. Meanwhile, as it is 
R. A. S.“ and not I, who gave your readers the 
yimice-stone statements, I cannot see what business 
y of us have writing for information except from or 
him. Does he mean to retract them as mis- 


— te 


serve, bas republished it about twelve times—and 
suppose every word verifiable (as probably it is), and 
verijied—" Voleanic hills of vast extent, which must 
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takenly supposed to be known, or to show ns kow the 
are known? As for our " bettors,” and the paper in 
which I offered not a bef but a subscription toward the 
expense of settling this matter of fact, it was not Bell's 
Life, as he conjeetnres, but the High. Church Guardian, 
wherein Colenso (then in England) and sundry oppo- 
nents (all clerical, and all assnming his science abso- 
lately fanltless, only wnuknownbhs wrong!) and defen- 
ders (as the late Professor Daubeny, and Professor 
Ansted, F. G. S.) were writing all at once, and of what 
they wrote I can assure him the end is not yet. 


E. L. G. 


—— 


TERRESTRIAL GRAVITATION. 


14115.J—1 Tnax R Mr. Proctor for his reply to my 
letter, but I am still of opinion that the proof given by 
Thomson and Tait. of the attraction of a sphere on an 
external point is independent of the integral culculus, 
even with his extended meaning of the calculus, and I 
think Mr. Proctor will at once admit it, as he states 
that he would consider “a simple proof af the problem, 
such a proof as is given of the corresponding problem, 
for the attraction exerted by a spherical shell on a 
particle within it.“ The proof I refer to is just such a 
one. Shortly, it is as follows: —A line being drawn 
from centre of attracting sphere (C) to attracted par- 
ticle (P), a point (V) is taken in that line, so that C P: 
r::r:C V: r being radius of sphere, it is shown that 
if any double cone of very small vertical angle be drawn, 
having vertex in V, the elementary spherical areas 
H H'. included within the conical surface on opposite 
sides of sphere, exert an equal attractive force on P; 
the resultant conseqnently bisects the angle H P B’, 
bat the line P C also bisects this angle. 

The expression for the attractive force of these two 
opposite elementary areas, H H’, is found to be 


2 pw —, „ being the solid vertical angle of the cone. 


CP 
Consequently the total force of the whole spherical 


shell must be equal to 4 c 4 5 being tho sum of all 


the solid angles that can be described about a given 
point. The numerator of this expression represents 
the whole mass of tae spherical shell, and the denomi- 
nator the square of the distance of tha attracted point 
from the centre of the sphere.— . E. D. 

Now, in order to understand the complete demon- 
stration of the above, no farther knowledze is wanted 
than elementary geometry and the rudiments of trigo- 
nometry. I should be happy to send a more detailed 
demonstration if any af vour readers not acqnainted 
with the calculus should like it. F.N. 


NEW DOUBLE STAR IN VIRGO. 


[4116.}—Tue following fine double star was found 
last night :— 

VIRGIN Is = P XIT., 104. 12h. 23m. 288., S. 12° 40“: 
64, 12: 856%: 3“.— This interesting double is p, and 
nearly equidistant from two 6m. stars about 1° apart, 
lying n of ò Corvi. These bright stars (not shown on 
Proctor's maps) are 45 B and 48 B Corvi of Arge- 
lander. The position angle given above is the mean of 
two or three micrometrical measures, but as the tele- 
scope was moved only with the tangent screw, the 
resnit is perhaps but little better than a carefal 
estimate. No attempt was made to measure the 
distance. The companion, however, was seen per- 
fectly with the strongest possible illnmination. Having 
seen this pair but once, I cannot speak very positively 
of its difficulty with a 6in. aperture, but judging from 
this occasion, thongh the companion is a delicate 
object, it could hardly be called a severe test. I may 
be mistaken, as the night was a very good one. This 
star is B. A.C. 4213. Among other pairs picked up and 
since found catalogned was 02256, the distance of 
which is given by Otto Struve as U5", 

I would call the attention of Me. Knott and Mr. 
Rird partienlarly to this ne pair, and also to the new 
double ny: Crateris mentioned in a letter forwarded a 
day or two ago (4024, p. 148). The pair also there given 
in Sextans, the place of which had not been carefally 
determined is Weisse X 242, 10h. lom. 158., S. 0° 7’. 

Is thcre not some mistake in the magnitude of the 
companion to y Crateris, given in Loomis's Practical 
Astronomy” a314? It would seem to be nearer 10 
or 103 now, and is a very easy object. 


Chicago, April 12. S. W. BURNEHAu. 


ee 


NEW DOUBLE STAR IN HYDRA. 


(4117.]—Tae following double star, fonnd last night, 
is not in any of the catalugues of doublo stars that I 
have :— 

Hypre = L. 175386, Sh. 47m. 55s., S. 8° 16’: 74, 98: 
170°: 1˙5 — about three-fourths of a degree 3. of 
17 Hydrw (1347), aud easily found. The magnitude 
of the primary is given from Lalande. As I have seen 
this pair but once, and then with a bright moon, the 
estimates of position and distance, aud particularly the 
magnitude of the companion, may need rovision. 

Chicago, April 20. S. W. BURNHAM. 


—— 


VIEWING THE SUN. 


(4118.]—Mr. BERTrnOx has found his ingenions plan 
very successful, but does not the single concave lens 
introduce a little colour — also a little spherical aber- 
ration for high power? Has Mr. Berthon tried this 
plan against the Hodgson (or Herschel) plane? With 
a concave lens silvered there must bea hot focus some- 
where not far from the plane; would not a convex of 
long focus be better still ? T. H. BUFFHAN. 
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ANTS, &c. 


14119.1—Ix the Mustrated London News z 
ber 30th, 1861, thore is a notice to the ote ate 
cording to the statement of a gentleman in Texas 0 An 
ant there forms a hole in the ground, and raises the 

earth around it; outside it lays the earth smooth and 
destroying all the weeds around, but a species of grass 
the seeds of which, when ripe, it gathers and hoards.” 
How much truth there is in this tale I cannot say; but 
I have seen a statement to the effect that an ant (dete 
providens) at Poonah, has been observed by Colonel 
Sykes to make store of the seeds of a kind of millet. 
But I believe that all the British auts are animal 
feeders, excepting their love for sweet things, in search 
for which they may attack fruit. The nse made of 
their eurnivorous propensities by the anatomist is 
well known. I was very much amused some time since 
in watching several ants conveying a caterpillar, the 
size of which must have required great comparative 
strength on the part of its diminutive captors. Some 
years ago (I have no dates) a small red ant made its 
appearance; it chiefly infested a warm room used for 
drying purposes, though it was alao found in other warm 
places on the premises ; it was evidently a foreigner, for 
it could not stand the cold, and there was every pro- 
bability of its introduction with some bags of sugar. 
Before this the blackbeetle and black cockroach had 
been far too plentiful abont the place, but these re- 
markably decreased in onmbers; whether this was 
really the result of the introduction of the ante I will 
not pretend to say; but I actually caught them in the 
act of feeding on a blackbeetle, it was lying on its 
back not quite dead, and covered with the little rea 
ant: a littla brown cockroach, abont lin, long, also a 
foreigner, was in bigh favour with it; and empty skins 
were to be seen in plenty. It was interesting to see 
theso little insects following each other in regular 
paths, in different directions, apparently with soma da- 
finite object in view, but which I could never discover. 
They were very fondof yelk of egg. We caught great 
numbers by placing a basin of water in their way; they 
would crawl over the edge of the basin, and when once 
they got into the water they had no power to get out 
again. It bas been said that ants will not pass over 
chalk ; I took the opportunity of testing this by draw- 
ing acircle of chalk around them, but their escape was 
evidently no diticaulty to them. From when these ants 
first made their appearance their numbers apneared ta 
increase until we were swarmed with them. Though I 
have kept no dates I can say with safety that they were 
plentiful in the warm room for three years at least, 
almost certainly more. I never observed any with 
wings; if the cexcs are invariably winged in the ants, 
as I have understood, how were the numbers kept up 
for sach a length of time? I think I must have 
noticed them if any winged ones had made their ap- 
pearance. The conditions of existence were evidently 
unfavournble, and their extinction progressed as stated 
by Darwin; the species first becomes scarcer and 
scarcer until it is ultimately lost; not one has been 
seen for some time now, and the small brown cockroach 
has disappeared with it. The Blatta orientalis is found 
in the basin of water in which we used formerly to 
catch the ant, along with a fresh arrival, a large brown 
cockroach‘about 2in. long. J. C. 


BRIDGE CONNECTING ENGLAND AND FRANCE. 


(4120.]—I nave read with interest S. D.'s” letter 
(3879, p. 62), on the proposed bridge connecting 
England and France. Although I cannot pronounce a 
decided opinion before farther experiments are made 
on the many valnable suggestions proposed by him, I 
may state at once that I was so much interested with 
the novelty and importance of the plan given for build- 
ing the bottom towers that I immediately set about 
testing the veracity of the principle. 

Tuo shrond employed by me was simply a straight 
tube oft. long, Ift.-2in. in diameter, closed at the top 
end and open at the bottom. The open end was sank 
down 4ft. 7in. through sand and gravel by means of 
weights applied at the top, when the pump and 
vacunm gange wore attached, the depth of water being 
lft. Sin. When the prmp was applied it wasa few 
minntes before any indication of a vacuum could be 
observed, but the moment the gauge indicated the fact 
of a vacunm being formed, each stroke of the pump 
speedily increased it up to 7lb. per sq. in., when a 
further sinking of the tube took place, the vacuum at 
the same time decreasing lib. per in., but by con- 
tinniog the pump it soon rose to Nb. and, after stand-. 
ing for upwards of six hours, it still indicated 841b. 

If Mr. Douglas, or any reader of the ENGLISH 
MECHANIC, can explain why the pump required to be 
kept in motion for at least three minutes before any 
indication of a vacuum conli be perceived, it would 
oblige me, as otherwise I am inclined to think that his 
plan of building the bottom towers. &c., will be found 
practical. A FRIEND OF PROGRESS. 


— 


WATERCRESS. 


14121.1—I sexp you the following paragraph, taken 
from a local paper. I think it may not be uninterest- 
ing to some of your readers :—" Caution to Eaters af 
Watercress.—A_ correspondent of a Bristol contempo- 
rary writes:—'On Suturday last a man passed my 
house crying fine fresh watercressea. One of my boys 
ran after him and bought a pennyworth, Fortnnately, 
before being placed on the table, my attention was 
called to them, and I found that three-fourths of the 
lot were composed of water cowbane (Cicuta virosa), one 
of the most virulent of English vegetable poisons.’ ” 


v. 
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IMPROVED SCALE FOR THE LENGTHS OF 
PIANO STRINGS. 


[4122.] —Somm years ago a pianoforte-maker of my 
acquaintance, who had then not been established many 
years, whose business was then less extensive than it 
has sines grown, an: who, although accustomed to copy, 
almost slavishly, the productions of Mesers. Collard, 
was nevertheless much too intelligent not to perceive 
the imperfections of all the scales then in use, said he 
would willingly give me a £5 note if I would design for 
him a really good scale which, while being safe, inas- 
much as that it should canse but little or no danger 
of broken strings, should considerably improve the 
power and quality of his trebles. Probably, although 

are somewhat better now, the tenor and bass 
have also been so greatly impreved in power since 
then that modern trebles are yet relatively as weak as 
the trebles of ten years ago were to their contemporary 
basses, consequently the need of improvements in the 
trebles is little, if any, leas now than then, so, without 
any intention of competing for the above prize I—now 
my experiences having beocme considerably more varied 
and extended since that time—proceed to assist in 
supplying what I have good cause to believe yet to be a 
practical want. 

The subjoined diagram represents the fall lengths of 
the strings for two octaves and four semitones only. 
For saving room the centres of each of the notes are 
drawn less than half the distance from the note next 
above or belew it that they ordinarily occupy, it 
being usual, when all the notes are equally spaced at 
the hammer line, which is far preferable when practic- 
able, to make the distances from the centres of each of 
the nofes equal to that from the centres of the keys to 
each other. 


Probably most practical pianoforte makers will con- 
sider this scale objectionably long, and until I had 
experience of the enormous tenacity of the steel music 
wire, made by Messrs. Smith and Houghton (notwith- 
standing all that rashness which is the too commen 
characteristic of amateur designs), I really should 
have " funked” the consequences of subjecting strings 
to so severe a strain as these lengths necessitate; but 
after the experiments of Mr. Chew, I consider this 
scale quite a safe one, provided proper care be taken 
of the instrnmert, and its strings never snffered to 
become rusty, which evil thing is rather apt to make 
the writer ditto. 


Mr. Chew, who has unlimited faith in his extraordi- 
narily long middle C, once said to me the power of a 
piano ia simply a question of the amount of tension 
to which its strings are sabjected.” Now, without ad- 
mitting this assertion to its fall extent, for, practically, 
the power of that instrument is also greatly dependent 
on the rigidity of its soundboard, the force with which 
its strings are struck, and the character of the material 
with which its hammers are covered ;—probably, 
next to the judicious construction of its soundboard, 
the suitable covering of its hammers, the form of their 
striking surfaces, the distance from the bridge of their 
places of impact, their weight, and the velocity with 
which they are impelled ;—there is nothing which so 
greatly influences the power and timbre of its sounds 
as the lengths and thicknesses of the strings employed 
to cause it to produce sounds of any given pitch, 


As a rule, the longer and thicker, within reasonable 
limits, the strings of a piano are, the more powerful 
and the clearer the sounds it produces—at least, in the 
treble, and, probably, the proportions of no portion of 
the instrument have undergone greater variation than 
its strings. In the earliest example of a square piano 
I ever saw, made in England about 1768 or 1770, by 
Zumpé, the middle C strings were only 18in. 
long, of No. 7 iron wire. Instead of half a yard, Mr. 
Chew, who has probably carried ont the improvement 
of increasing the length of piano strings farther than 
any of his predecessors, makes his middle C just 
double that length; in other words, a yard long, and 
he assured me that after more than two years the No. 
21 wire, with which that note was strung, had become 
bat little stretched, and its pitch not much lowered, 
which ia not surprising, when we consider that a wire, 
after being stretched pretty nearly as much as it can 
bear without breaking, can hardly be expected to be- 
come stretched much farther; and I think when the 
pitch of the F strings—ordinarily 3ft. long—is raised 
to C, the fifth above F, this operation, although 
somewhat within the limit of the breaking strain, and, 
therefore, quite a possible truth, may fairly be termed 
“a stretcher.” 


From 18in. of No. 7 to 36in. of No. 21 wire for the same 
note, or, perhaps, for a sound fally a semitone, if not 
a whole tone higher (for our concert pitch has risen 
considerably), is a long stretch, and I opine it will be 
some time before we generally agree to stretch it fnr- 
ther. Increase of thickness has, however, already 
been carried out to a much larger extent. On middle 
C I have tried atrings whose sizes varied from No. 16 to 
No. 82, but found little benefit. When tho size of the 
wire was increased beyond No. 26, so long as their vibra- 
tions were caused by the blows of hammers, and not by 
the action of a fiddle-bow, in which case it seemed 
hardly possible to use strings too thick. I also tried No. 
24 on C, 3łin. long, and the tone was simply abomin- 
able. No. 20, the same length of wire, prodaced a 
telerable sound, and No. 18 one of yet better quality. I 
preferred No. 17, which is as thick as it seems desirable 
to uee for that note, but I found both the quality and 

wer improved when it was made jin. longer. Middie 

84in. long, with No. 23 wire, I found to be of very 
disagreeable quality, both short avd harsh, perhaps 
because the instrument was not suitably bellied, also 
because the hammer stuck too near the bridge—viz., 
at one-sixth of the string's length. 


Experience has convinced me that all so-called equal 
tension scales are very objectionable. If we make the 
treble strings of a piano long enough to prodace sounds 
of great power and fine quality, those of the middle 
and bass parts of its compass must be too lengthy, and 
are necessarily too tight to vibrate long. The tone 
becomes short,“ especially if their thickness be in- 
creased in anything like the proportions needful to 
induce breadth or fulness of quality. On the con- 
trary, if we copy J.J. Hawkins or Robert Wornum, 
by employing wire of the same thickness throughout 
the compass, we are compelled to sacrifice both power 
and quality in the tenor and bass for the sake of the 
high treble which Mr. Wornum carried up to O, and 
strung with No. 15. This afforded a very good treble, 
but a very poor tenor and bass. Messrs. Broadwood, 
in their pamphlet, published for private circulation, 
A.D. 1861, Jescribe a so-called equal tension soale, and 
I believe Mr. Chew prefers the same. No doubt equal 
tension scales are the very easiest of all to constract, 
because the lengths of the strings for each note may 
be obtained mechanically, without the trouble of 
calculation, by means of the diagram engraved in 
Messrs. Broadwood's pamphlet on grand pianofortes 
above referred to. 

In the accompanying design and the specification of 
the lengths and thicknesses of the strings below C 


HAMMER 
LINE 


above the lines, I have endeavoured to make the best 
compensation between the theoretically best lengths 
and practical requirements which I felt able to do. I 
am far from expecting pianoforte- makers will for some 
time to come—unless the tenacity of steel music wire 
be generally increased until it equals Messrs. Smith 
and Houghton's hard-drawn wire—be willing to adopt 
my lengths for their notes. All pianoforte-makers 
have a wholesome terror of very long scales, because 
a broken string, which costs but little to replace in the 
factory, costa them, after the instrament is sold and 
delivered, not only the pecuniary sacrifice entailed by 
sending the taner to the purchaser’s residence, but 
also a loss of repntation, for most parchasers of pianos 
assume a broken string to be a proof of either bad 
workmanship or inferior design. Pianoforte-makers, 
like all other manufacturers who obtain their livelihood 
by supplying the requirements of the unenlightened 
publio— Those who live to please must please to live” 
—cannot afford to make what they believe to be the 
very best, because, as a rale, the very best don’t sell 
best. Just as Solon, when asked Are these the best 
laws you can make?” replied, ‘No! They are the 
best you unenlightened Athenians can bear,” so piano- 
forte-makers make the best instruments John Ball, his 
wife and daughters, can bear, or are willing to pur- 
chase. 


Should my very practical friends the pianoforte- 
makers fear to suffer from broken strings they oan in- 
sure, at the cost of some power and quality, by taking 
the length of my D string for their top C. My C's 
will then all become B flats, and my A flats become F 
sharps. This change, however, being only one of 
lengths, and not a change of apecics, neither they nor 
their customers need fear being bitten by 
those domestic pests which are the namesakes 
of those notes. If this be done the O’s will be reduced 
to 2in., Bin., 7tin,, 187in., 23gin., and 45 in., which 
lengths, with the excellent and tenacious wire in ordi- 
nary use, need not frighten the most timorous of 
pianoforte-makers, because the pitehes of treble strings 
of those lengths might be raised about four semitones 
without breaking them, which seems an ample 
for ordinary contingencies. The scale thus obtain 
if inferior to that shown in the diagram—would bea 
very great improvement on those in ordinary use, in 
which piteh O is about 12in., and the C's above it about 
6in. and Sin. long. Besides affording more powerfal 
sounds of clearer quality, and standing in tune much 
better than shorter strings do, I may remark this scale 
is but little longer than that of a modern drawing-room 
grand piano which I lately saw, ounstructed (I believe 
within two years) by Messrs. Collard. Now that firm, 
of all others, is noted for safe scales, s0 wa may assume 
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that any pianoforte-maker who adopts my suggestion to 
make his C strings the same lengths of those of the D’s 
in the diagram and specification, will be in no danger 
of being bitten either by the blacksmith or by the 
musical, not insective, F sharps and B flats he may 
himself construct. 

I did not carry the subjoined specification of the 
lengths of the strings below O above the lines of the 
treble staff below tenor C, because very few uncovered 
strings longer than about 4ft. are required for the tallest 
cottage pianos, er even the popular 6ft. grands. Sooth 
to say, the latter, when the action is below the strings, 
cannot well be made to admit strings unless they be 
oblique, exceeding 4ft. Sin. long, provided the bridge on 
the soundboard be not objeotionably near its end. A 6ft. 
grand piano, with its hammers above its strings, bat 
posited beneath its keys, may have strings about 7in. 
or Sin. longer, but a really satisfactory down-striking 
action it has not yet been my good fortune to become ac- 
quainted with; probably the very best of that evil family 
is the German action, introduced, I believe, by Mr. F. 
Greiner, and used in those excellent, if no! very power- 
fal, instruments the “compact” square pianos, mans · 
factured by Messrs. Stodart some twenty years ago. 
The chief defect of these instraments was that the 
hammer (which was lifted by the key) did not rise 
quickly enough for rapid repetilion; but it is obvious 
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this might easily have been remedied, either by using 
lighter hammers, the key balance remaining unaltered, 
or, at least, but slightly altered (this would have 
enabled the same preponderance of the key to have 
lifted the lighter hammers more quickly without in- 
creasing the weight of the touch); or, if doing so 
could be allowed, by increasing the load of lead in- 
serted in the keys, which would have caused them to 
lift the original (heavier) hammers quicker. Should 
any of my fellow-readers be tempted to construct a 
tall cabinet or long grand piano, they will find toler- 
ably good lengths for uncovered strings below tenor C 
in the scale of the grand upright cottage piano figured 
in No. 285 of ExdiisR MRCHANIO, bat after all no 
very great accuracy in setting out the lengths of 
strings for notes below tenor C is necessary ; a few inches 
makes no sensible difference in the power or timbre of 
their sounds. Along with the subjoined specification I 
have also stated the lengths of the C strings of Broad- 
wood’s long scale grand, and of Mr. Chew’s, assuming 
he, like them, employs what is termed an equal tension 
scale. The remarkable differences of ‘ength are 
matters worth cogitation. I need hardly add the 
lengths of nearly all my stringa are qnite arbitrary, 
and simply a matter for jadgment based on experience ; 
= least, I know rule when equal tension is departed 
om. 

Specification of the lengths of the strings in the 
improved scale, below C above the lines; also lengths 
of the C's of same, of Mr. Chew's, and of Broad wood's 
longest scalo, copied from their pamphlet on grand 


2 ae 
= 8 
2 24 
All the notes of new scale The C's only * 58 he 
from C above the lines 1 bag EE 
to tenor C inclusive. new scale. 5 g 2 A E 
83 27 
a as 
B.. 88/ 18 7/8 278/4 
“a2 2 10 2 1/4 wwe 18 
A. .. 91/4 165/3 393/3 / 8 
. 49/19 . 41/0 oe 
K 9 / ETa 31 ½ 
ene 8 8 10 9 6 5 
02. 10 ½¼ 18/18 331/3 f 2 
. 15 18 12 5/8 
0 . 10% 19 36 1/4 
42 0 26 eoe 36 e 25 1/8 
FZ. . 115/16 197/54 37 1/4 
... 50 vooo 72 50 3/3 
F q 117/3 20% 239 ½ 
E . . 12 ½ 21 41 ½¼ N. B—The wide differences 
in the lengths of the 
DB. . 13 1/3 22%' 433/3 aa mo notes in these 
scales seems worth con- 
D .. 13 8/g 23% 435 ½ sideration. 
CBr . 14 %s 248/47 8/, 
Cine 15 26 30 


THE Harmonious BLACKSMITH. 


MICROSCOPIUAL. 


[4128.)—" H. P. H.,“ in his microscopical notes of 
last week, wishes for a cement which will keep in 
essential oils. I cannot help him in that, but I can 
make a suggestion which I am surprised has not 
occurred to him before; it is simply to withdraw the 
auperfluous eil with blotting-paper, and substitute 
Canada balsam dissolved in benzoſe, when he will have 
& preparation that does not require cement. This plan 
was recommended by Prof. Ludwig Stieda in Max 
Sohultz's Archiv.,” but he prefers creosote. For the 
benefit of those who use glycerine I will quote from 
the same author a recipe for a cement which I rather 
think is to be procured in England. It is as follows: 
Rub up some oxide of ziuo with turpentine to a paste, 
then add to each drachm (gr. 60) one ounce of a 
solution of gum dammar in tarpentine of the con- 
sistence of syrup. P. SANTALINUS. 


CLIMAXODUS AND A NEW REPTILE TOOTH. 


_ [4124.]—I mave recently had a considerable acces- 
tion to my collection of Northumberland coal- measure 
foasile, and among those added are two of very great 
Interest to palmontologists—viz., a minute tooth of 
Climarodus, and a fine and peculiar tooth of a large new 
labyrinthodont or reptile. The smallest teeth of 
Climarodus, previously described—and they have not the 
true Climaxodi form, but are somewhat Petalodontoid in 
appearance — are three-eighths of an inch in length, while 
that now before me is one-eighth of an inch long, and 
one-tenth of an inch broad; it is crossed by two well- 
defined ridges, has the distinct characteristics of a fally- 
developed tooth of Climazodus, and is without doubt the 
smallest specimen of Climazodus that has yet been 
described as belongi g te our northern coal strate, and 
is probably the smallest Climarodus tooth that bas yat 
been discovered in any locality. The annexed sketch, 
Fig. 1, represents the tooth of twice the nataral size, 
and its resemblance to the larger Climazodi, will at 
once be apparent to those who are acqnainted with this 
peeuliar form of dental armature. Figs. 2 and 8 re- 
Present a front and side view of a reptile tooth, which 
is new to the Northumberland coal-measures, and 
which ie, I believe, new to science. The length of the 
tooth is five-eigbths of an inch, its width at the base is 
three-eighths of an inch, apd ita thickness at the base 
is one-fourth of an inch. Fig. 2 illustrates a front 
view of the tooth, which is carved forward, as re- 
presented by the side view, Fig. 8. The tooth near 
the apex is tolerably smooth, but from the base up 
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two-thirds of the body of the tooth there are a number 
of widely separated delicate grooves, and between the 
grooves there are broad but not bold convex ridges. The 
tooth, as seen in ita side aspect, is represented by Fig. 8; 
it is considerably curved, and from the apex to about 
two-thirds along the body of the tooth it is characterised 
by a peculiar form of cutting edge, the lanceolate 
character and form of which differ from the form and 
lanceolation of any other teeth of Northumberland 
eoal-measure labyrinthodonts or reptiles, the teeth of 
which are known. Anthracosaurus, Lozomma, Strepto- 
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dontosaurus, and Orthosaurus, have lanceolate teeth, 
but none of them resemble that just described. 
Pteroplaz, the teeth assigned to which are pre-eminently 
doubtfal, are lanceolate, bat unlike that figured; 
Amphisaurus, Leptognathosaurus, Batrachiderpeton, and 
Labyrinthodontosaurue, the teeth of which are circular ; 
and Macroeaurus, Mesosaurus, Megalocephalus, and 
Amphicalosaurws, the teeth of which are unknown, are 
the only large labyrinthodonts and reptiles yet found 
in our Northumberland coal-measures. None of the 
labyrinthodonts or reptiles named have teeth which at 
all resemble that which has for the first time been 
described and figured in this communication. 


T. P. Banxas, F. G. S. 
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A NEW PROOF OF PYTHAGORAS’ THEOREM. 
(4125.]—Turs theorem (Euclid I., 47) is justly con- 
sidered as the most important theorem in geometry. 
The following figure renders its truth so palpable that 
be worthy of a place in the ENGLIsH# 


ABCD is a square, and equal lengths, AE, BF, 
C G, D H, being cat off from its sides, the figure is 
completed. Now, it is easily seen that EF GH 
and K L M N are squares; and that the eight triangles, 
AE E, E N H, B F E, F K E. C G F, GFL, DH d. 
H G M, are equal. Moreover, the figure AH ML F BA 
is made up of the two squares, A M and L B. and also 
of the square K M, and the four triangles forming the 
two rectangles, AN and K B. Again, the square E G 
is made up of the square K M, and the four triangles, 
E F E, L G F. M H C, NEH; therefore the squares 
A M and L B are, together, equal to the square E G; 
or, in the right-angled triangle A H E, the squares on 
AH and AE are, together, equal to the square on 
E H.—Q. E. D. 

The proofs of several other less important proposi- 
tions, some of which form part of Euclid IL, could be 
easily deduced from the same figure. 

C. J. RECORDON. 


THE ECONOMY OF SMALL BIRDS. 


14126. —WIrg a slight hope to induce those 
individuals callous to everything but their own selfish 
amusements or paltry gains to forbear acting the part 
of a human blight upon the natural produce of the 
earth by destroying in the breeding season the eggs 
and capturing the young of those beautiful and most 
usefal creatures wisely appointed to keep in check 
destructive vermin, I wish to say a few common-sense 
words of expostulation. Those birds which are more 
especially insectivorous would at first sight seem to 
have a more particular claim to human kindness and 
protection, though it will be found that some of those 
which live on a mixed diet, such as the finch tribes, 
consuming as they do large quantities of the seeds of 
noxioas weeds, likewise contribute in their special 
province to the farmer’s benefit, and also deserve 
justice and fair play, as such feed their young chiefly 
on grabs and caterpillars. Even the common sparrow, 
altbongh generally pretty omnivorous, has been 
reckoned to destroy daily while feeding its young such 
a multitude of grubs as to constitute a heavy balance 
in its favour, being a circumstance which those who 
seek its destraction would do well to consider. The 
well-known devourers of the seeds of noxious weeds, 


birds of the goldfinch and linnet class, likewise eat 
greedily those blights of vegetation, the aphides or 
plant lice, which they search for with great assiduity. 
Our hedges are depopulated of these beautiful and 
usefal little creatares, either to supply the shops or for 
the heartless amusement of children. Those that are 
of the unquestionably beneficial classes, being chiefly 
insectivorous, do mot escape the snare or the gun 
directed by the thonghtless or the utterly heedless. 
Now, among those tribes of birds may be men- 
tioned in partionlar for their utility, the swallow and 
the atarling, and often both are wantonly and foolishly 
shot down from sheer ignorance or thoughtlessness. 
The latter may be said to be in particular a most vala- 
able assistant to the agriculturist, ewing to its peculiar 
habits. I fully concur in the forcibly expressed 
opinion of Joe thatit should be protected from 
injury. This bird has an p ection for fly 
maggots and otherlarve. They may be seen in flocks 
daring the hot months busily engaged among sheep and 
cattle, who—donubtless better appreciating their good 
offices than the rathless bird marderer—suffer them to 
ran over their backs and sides whilst laying down or 
grazing, whilst their little friends kindly relieve their 
bodies from the stinging gadfly, and the sheep from ticks 
and the horrible fiy maggots, which, but for such assist- 
ance, would burrow deep festering holes in their skin. I 
have myself sean such holes eaten ont of the wretched 
creature's hides as large as a walnut, fall of maggots, 
which the farmer well knows to his cost are a source of 
trouble, detriment, and expense. Now, itis the especial 
province of all birds of the starling genus (and there 
are many varieties of them in other countries, all 
with the same habite) to frequent flocks and herds in 
order to devour their tioal and other stinging 
pests. It follows plainly, therefore, that every one of 
them that is shot down is a pecuniary loss to the 
farmer, who must then needs find a substitate for this 
natural and wise intention of things by the free appli- 
cation to the animal’s hide of tick and maggot oint- 
ments, many of which, if powerfal and corrosive 
enough to destroy the vermin, would very likely, by 
absorption, do some mischief to the creature’s health 
Who that has seen the worried cattle on a hot 
summer's day racing frantically over the fields trying 
to escape the bloodsucking gadfly, and who has also, as 
I have, witnessed on other occasions the friendly offices 
of their little feathered attendants, but would feel 
indignant at their wanton and wicked, and foolish 
destruction ? How the preboscis of the cattle fly with 
its obtuse spongy suctorial end obtains an entrance 
into the skin I cannot explain, but it certainly is 
gradually insinuated deep down into the skin, and the 
fiy then fills itself slowly with blood like the mosquito, 
this operation occupying some two or three minates or 
more, til) gorged—a curious fact which aome entomologi- 
cal contributor will perhaps kindly explain. It would 

well if common sense and kindly feeling were sufficient 
guarantee against bird murder, but, as unhappily such 
is not the case, a supplementary "Land ” to the Sea- 
birds Protection Bill” isa thing very much to be desired 
by all who wish to see the equal balance and wise 
providential arrangement of things neither disturbed 
ner disorganised. ANIMALS’ FRIEND, 


DR. LIEBREICH AND TURNER. 


[4127.] —Has not Dr. Liebreich jumped to a conclu- 
sion rather too hastily, as regards Turner at least? 
Mr. W. Matthieu Williams has published a letter in a 
contemporary bearing upon this question of streakiness 
in Turner's pictures, and as I have noticed similar 
effects from watery eyes myself, I have made an extract 
for the purpose of obtaining opinions from seme of 
“our” contributors. Let them try to look at a land- 
scape under the conditions mentioned, and I am mach 
mistaken or they will see it as Turner painted it. 
Mr. Williams says :— 

“On p. 67 of ‘Through Norway with a Knapsack,“ 
published in 1859, fr perce of some of tho peculiar 
midnight sanset effects of the North, I said that 
‘ Tarner, like an eagle, has dared to face the sun in his 
full glare, and to place him in the middle of his pic- 
tares, showing us how we see a landscape with sun- 
dazzled eyes, when everything is melted into a 
luminous chaos, and all the details blotted ont with 
misty brightness.’ 

In all these pictures that I have seen the 
san is thus placed in the middle of the picture, and 
just sufficiently above the horizon (from abont 10° to 
20°, or at most 25°) to pour his rays about perpendicnu- 
larly to the curvature of tho eyeball, when the face is 
in position to contemplate a landscape. I have fre- 
quently repeated the experiment of contemplating a 
landscape under such circumstances, and on eve 
occasion of submitting to such torture have seen 
the effects of even the most extravagant of Tarner’s 
later pictures, which are so well desoribed by Dr. Lie- 
breich. I have seen the ‘ vortical streakiness, which is 
caused by every illaminated point having been changed 
into a vertical line,’ with an ‘elongation, generally 
speaking, iu exact proportion to the brightness of the 
light,’ and that ‘there proceeds from the sun, in the 
centre of the picture, a vertical yellow streak.’ These 
appearances may arise from an affection of the crystal- 
line lens of my eye similar to that attributed by Dr. 
Liebreich to Turner, or it may be due to something 
else much simpler, and which js more or less common 
to all haman eyes. If the simpler explanation based 
upon normal conditions covers the facts, it certainly 
must be the more acceptable. 

My explanation of the vertical streaks is this: When 
we thus look fall-faced at the sun, the dazzle pro- 
duces slight inflammation or irritation, and a flow of 
tears. o liquid accumulates, and rests upon the 
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lower eyelid, forming a little pool, the surface of which 
has a considerable vertical eur vature—i. e., the lower 
part of the retained tear curves upwards from the sur- 
face of its base at the root of the lower eyelashes to its 
summit contact with the conjunctiva. Thus in a verti- 
cal direction it must act as a lens of very short focus, 
it must refract and converge the rays of light in a 
vertical plane, and thus produce a vertical magnifying 
effect, the definition of which will, of course, be very 
confused and ebscure, on acconnt of the irregular enr- 
vature, and the fact that the eye is focussed to the dis- 
tant objects. This want of directive fooussing will 
limit the distortion to tke bright objects whose verti- 
cally magnified images will be forced upon the 
attention. 

To test this explanation, let any one select a bright 
afternoon, and at abont 6 p.m. or a little later, at this 
season, gaze sunward upon any landscape free from 
London smoke or other modium of solar obscuration. 
At first, if his eyes are not very sensitive, he will see a 
circular sun, but presontly, as the tears accumulate, 
the vertical elongation of the sun and general ‘ vertical 
streakiness will appear. When I tried the experiment 
last week the sun appeared like g comet with a brilliant 
vertical conical tail, the point of which rested on the 
horizon. But I was then slightly troubled with what 
is called ‘a cold in the head, and my eyes watered 
very vigorously, and thus the conditions for producing 
fine Turneresque effects were highly favourable. On 
carefully drying my eyes these effects were, for a 
moment, considerably diminished. 

T have adopted another method of testing this expla- 
nation. Having caused the eves to become somewhat 
suffused, I bring the upper and lower eyelids so near 
together that the liquid shall occupy a sensible depth— 
i.e., from the conjunctiva to the base of both upper and 
lower eyelashes, and by compression be bulged or 
curved outwards, in the vertical direction. On looking 
through this tear-filled chink at a gaslight the vertical 
elongation is remarkably displayed, and it extends up- 
wards or downwards or both, according to the position 
of the liquid. When looking at the sun and landscape 
with the eyes fully opened (which is very painfal), the 
elongation is chiefly downwards, and obvionsly connec- 
ted with the tear on the lower eyelid ; but if the eyelids 
be nearly closed to diminish the intensity of the light, 
an upward elongation is also commonly visible.” 


The other peculiarities of Turner are necessarily 
contingent on this wateriness of eye, and are, no 
doubt, faithfal reproductions of what appeared to him. 
If this is the trne explanation, however, it will spoil a 
good anecdote I remember reading of the painter, to 
the effect that Tarner having sent le a quiet-toned 
piece to the Academy was very muche v syed at find- 
ing it hung in close proximity to pictures containing 
masses of brilliant colour, and actually put in ita 
large spot of vermilion, which he afterwards turned 
into the morning sun just above the horizon, and 


altered the whole character of the piece. P. B. M. 
SILVERING THE SURFACES OF FIELD 
LENSES. 


14128.) — I Au receiving applications from some of 
your correspondents to silver them the convex sur- 
faces of the field lenses of their Huyghenian eyc- 
pieces. Will you kindly allow me through yonr columns 
to explain to them that these lenses cannot be silvered 
while in the brass cells, and that, gonerally speaking, 
the cells will have to be sacrificed in any attempt to 
take them out, as there would not be brass enough left 
to bevel them in again? A cell requires to be made 
for the purpose when the Jens has to be silvered, and 
must contain a counter call, so that the lens can be re- 
moved and replaced at pleasure. It is rather a nice 
matter to silver a surface lens with a film of a parti- 
cular thickness, and this thickness should vary accord- 
ing to the aperture and focal length of the telescope 
it is required for. This is jnst ome of those experi- 
mental jobs that shonld be done by the observer him- 
self, as if a fair charge wero made for the time con- 
sumed in doing such a matter by an optician it wonld 
certainly cause dissatisfaction. 

Those of your correspondents who are fond of ex- 
perimenting wil! find the following simple contrivance 
answer their purpose tolerably. Take a film of 
thin microscopic glass, or fine mica, and silver it on 
both sides thinly (this is easier than silvering it on 
one, and it answers better), leave it unpolished, and 
mount it at an angle of 45° in the eve-tube in front of 
the field lens, or second-glass, Make a hole of lin. 
diameter at the side of the tabe for the reflected heat 
to pass out throngh. This contrivance eould be made for 
one shilling. JohN BROWNING. 


PIANOFORTE CONSTRUCTION. 


(4129.)—"‘ Tux Harmonious Buacksmite” (letter 
8034, p. 95) is trying to show the possibility of im- 
parting to the hammer in the treble of a piano a 
greater power than that which we usually can get. 
Now, he must either fail to show it, or he has actnally 
discovered perpetual motion. But I differ from him. 
I take half a dozen wheels or levers and arrange them 
so that when the first wheel or lever moves five-six- 
teenths of an inch, the last wheel or lever must move 
two inches. Now that lever or wheel which moves 
five-sixteenths of an inch is the key, and that which 
moves two inches at the same time is the hammer in a 
piano. Supposing we take two such machines, one 
for the treble and one for the bass of a piano, where 
then is the possibility to gain more power in one than 
in the other machine? Certainly we can arrange one 
machine go that the last lever or wheel moves quicker 
in the beginning of its path, then it requires more 


power; and the ether slower, which reqnires leas power 
in the beginning of its path, or vice versi—more power 
we cannot get. And besides this we cannot make this 
difference, for it would be a tonch on one side of the 
piano, and a “ poke” on the other. This will be quite 
clear to any one: if we suppose the lever for the baas 
end moves quicker in the beginning, then it requires 
more power; and the lever for the treble moves slower 
in the beginning, then if requires less power; bat then 
the touch in the bass must be lizht at the end, while 
that in the troble must be heavy—in fact, we should 
have to poke the key right down before the lever or 
hammer would reach the strings, because it would 
move but little in the beginning. “Tho Harmonious 
Blacksmith has put the damper below the centre of 
the hammer, some four or five inches below the striking- 
point on the strings; that will certainly not do; we 
want the dampers just where the hammer strikes the 
strings, or as near as possible; if we put them much 
lower they will create a sonnd something like mean, 
aud if the hammer rebounds once more, which it 
certainly will before it comes to rest, it will sound 
mee · an- an. Then the Harmonious Blacksmith will, 
to avoid thie, require a damper- rail, lifters, socket, and 
all the rest of it, like other mortal pianoforte makers. 


J. H. Schuch. 


COMPRESSIBILITY OF THE ATMOSPHERE. 


(4180.)—Witnout laying claim to the 
title of a learned correspondent, I don’t 
think tbat it is established as a fact 
that if a truly bored gun be aimed and 
fired horizontally that the ball will rise, 
as the difference in the density at upper 
and under side would be too minute to in- 
fluence it. The theory of the top spinning 
is decidedly wrong, as a top spins because, 
when motion is communicated to any body, 
such body will endeavour to travel in a 
straight line throngh the angle of least 
resistance, bat being restrained from doing 
so by the circnlar form it is constantly 
ondeavonring to tly off at a tangent; and as 
Jong as the velocity is maintained sufliciently 
the body has an equal tendency to fly away 
in all directions, and the effect of gravita- 
tion is nullified. A top would undoubtedly 
simply spin much longer in vacuo. Has 
J. M. Taylor witnessed the following experi- 
ment? Let A represent a piece of cord 
with one end attached to ceiling, on the 
other a loop; B, a heavy wheel and axle 
caused to spin quickly, and then one axis 
placed in loop, the wheel will continuae in 

z same position as in drawing, and the. cord 
remain plumb until the velocity falls. 


Liverpool. 


A. 


(4181.]—Witn reference to the top part of letter 
4040, page 151, it has been found thut a top will spin 
much longer in a vacunm, the friction of the air not 
retarding its rotation. The top is supported by the rec- 
tilinear tendency of its particles being sufficient to 
overcome the force of gravity. Each particle en- 
deavours to move in a straight line in one plane; the 
attraction of cohesion converts the motion into a cir- 
cular one. The plane of rotation remains as in the 
gyroscope parallel to itself until other forces pre- 
ponderate. The steadiness of the enarth’s axis is insnred 
in the same manner. M. Paris. 


[4182.1 Tf fact of the lowor strata of air boing 
more dense than the higher would not account for a 
bullet fired apparently horizontally being deflected 
upwards, as it is if it be redected from a surface of 
water, for the difference of density of the air just above 
and just below the bullet is almost intinitcly small, not 
as that of water is to that of air—about 800 to 1. 
It is impossible that a bullet really fired horizontally 
should rise, but the factis so frequently asserted that 
I presume it must often appear to do, and that this 
cannot be accounted for by slight irregularities of the 
gun, as those would causo deviations in various 
directions with different guns, not more frequently np- 
wards than otherwise. I suspect the reason of the 
apparont deflection being, a3 is commonly stated, most 
frequently upwards, is that the gun is nnconscionsly 
raised slightly, at the instant after the trigger is 
pulled, by the shooter's loft hand, which has to hold 
the gun against the pull on the trigger by his right, 
for it is scarcoly possible to hold anything steady when 
the balance of resistance to force is suddenly changed. 
If the gun were fixed in a frame, it would be thrown 
upwards at the same instant when the pull on the 
trigger ceased, unless, indeed, the frame were perfectly 
seh and inelastic, as it may, practically speaking, be 
made. 

Mr. Taylor is mistaken in supposing that atop would 
not spin in a vacuum; it would spin longer if its motion 
were unresisted by sir, and it would very soon cease 
spinning in water. The differencein the density of 
the air at the surface of tho earth and very near it is 
quite inappreciable, and can produce no such effect 
as he suggests. PHILO, 


— 


RADIUS OF SURFACE OF OEIJECT-GLABS. 


(4133.]}—Mr. Cas (letter 4069, page 176) will see, 
from what I have before said on the subject, that if the 
qualities of his glass are what he has stated he cannot 
expect with his radii to get a perfect object-glass. He 
will also easily understand that it is very difficult to 


*,* In their answers, Correspondents are respect- 
Jully requested to mention, tn each instance, the title 


make out wherein he may have failed in workmanship 
simply from a description of the appearances he may 
observe in his telescope. The sign of want of spherieal 
correction is a sort of fog or atmosphere when looking 
at the circle as described by Mr. Cash, and the want of 
correction for colour causes it to show up on pushing 
in or drawing out the eye-tube, but if the object-glasa 
is placed square on the tube those appearances would 
surround the image and not spurt out from it A want 
of homogencity in the glasa canses wings, but not, I 
should say, such as described by Mr. Cash, and I shonld 
think it probable that in some way or other he has 
pinched one or other of the lenses in the cell, which 
he ought to be very careful not to do; in fact, with a 
large object glass, it is almost necessary to give the 
lenses a spring bearing to allow of the requisite amount 
of tightness in all temperatures without any pinching. 
I should strongly advise Mr. Cash not to complicate 
the thing by adjusting screws, but to place the lenses in 
a carefully turned cell, and screw them down by means 
of a ring in the ordinary way, with jast sufficient 
tightness to prevent their falling away from their bear- 
ing on the fore part of the cell and no more, and 
possibly three pieces of millboard placed inside the 
brass work of the cell might prevent any shifting 
across and keep all tight in that direction. Before 
finally screwing the lenses down he should turn them 
round on each other until he gets the best effect, as 
generally it makes considerable difference which por 
tion of their edges are in contact. 

As to Mr. Cash's definition, I think the less he says 
about it the better, and he really needn't trouble bim- 
self, for if he succeeds in making a decent telescope it 
will not very much matter whether he knows exactly 
what a lens is or not. Henry T. Vivux. 


REPLIES TO QUERIES. 


— 


and number of the query asked. 
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HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answoring queries put the 
numbers ag well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 6. No qnestion asking for 
educational or scientitic information is answered 
through tho post. 6 Letters sent to correspondents, 
under coverto the Editor, are not forwarded; and the 
names of correspondents are not given to inguirers. 


(8615.)—Whitworth Lathe.—To J. K. Exc- 
LanD.—I have drawn outa table of factors for you, 
which you can have with the letter I wrote to accom- 
pany it to the Editor of the EXGLirsH Mecuanic; but 
it is too long to expect him to print it, so you had 
better write to me at Pitcairn's Library, King's College- 
road, N.W., and I will forward it to you.—J. K. P. 


(10610. —A Reason Wanted. —Mr. Jerard Smith 
(p. 152) will tind, I think, that it is rather intlation of 
the lungs thar expiration to which the advantage is 
due in lifting heavy weights. This, at any rate, is Sir 
David Brewster's view of the matter. Mr. Smith is not 
alone in giving a reason for this fact, which he has 
often verified, and at the same time heading his in- 
formation with “A Reason Wanted.” Sir David 
Brewster gives the same reason—viz., the bracing of 
the cords, &c., abont the joints or fulerums round whi 
they act, aud then calls the experiment “ inexplicable.” 
Thus, important as his explanation is, he was not fally 
satisñed with it. He looked for something more, but 
missed it in this way. The four men lifting and the 
fifth man lifted, conld not, he says, be lighter for the 
air they have inhaled, but the heavier. Very true, bat 
there is an increase of the bulk of each body in greater 
proportion than that of the weight. There is & dis. 
placement of the fluid atmosphere by each expan 
body without proportionate increase of gravitation ; for 
the air inhaled is heated and expanded. The atmo- 
sphere, therefore, becomes to this extent a lifting 
power, as in the case of the fire balloon. The aim 
pleat illustration of this lifting force is afforded by the 
swimmer. In floating he rises by intlating his lungs 
with air, and is moro deeply immersed when he has ex- 
pelled it aguin. He is, of courae, the heavier for the air he 
inhales, and according to the quasi- philosopher's reason - 
ing should rather sink than rise. He does not, becanse 
the air he inhales is lighter than its equivalent balk of 
water which it has displaced; and so the air which the 
lifter inhales is, by expansion by heat, lighter than the 
equal bulk of atmospheric fluid which it has displaced. 
That stout men float so much more easily than others 
is due, no doubt, in part to the greater heat deve- 
loped within. This is not put forward as the principal, 
but as an additional, reason for the fact sọ often 
verified.—J. M. TAYLOR, Seer Green Vicarage. 


110664. — Angle of Reflection and Incidence- 
—I feel greatly obliged to F. N.” (p. 152) for the 
trouble he has taken to supply me with the details 
the interesting experiments of M. Athanase Dupre. 
am sorry to confess I know less of mechanics than I do 
of billiards, but have frequently endeavoured to 
for the effecte of side and strength. The following is 
the effect of strength and my view of the rationale ;” 
and if I err, and I fear I do, I shall feel greatly indebted 
to F. N.” if he will point out my error and set me 
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right :—Place the red ball on the spot, and place the 
white in a position Bft. Sin. from the top cushion, and 
16in. from the side cushion, measuring from the face 
of the cushions; play at the red a half ball with genile 
strength, so that the red retarns from the top oushion 
to the pyramid spot, the white ball will run into the top 
corner pocket. Place the red again on the spot and 
place the white ball in a position 4ft. bin. from the 
top cushion and 19}in. from the side cushion, measuring, 
as before, from the face of the cashions; agnin play a 
balf bali but with « quick stroke with great strength, 
and the white will again ran into the pocket. The dif- 
ference in the angles formed by the path of the white 
bal] in these two atrokes is about 18°, which I account 


for aa follows :—Let A, travelling in the direction A B, 
strike C at rest; at 


the point D decompo-e 
the velocity A B into its 
components A E and 
A F, draw the parallelo- 
gram A E F, the \ 


yd eae A F is not sh E r 
ected by contact, but 7 

the velocity A Eds first / % > 

reduced to one half, and F 


the ball C receives a 
velocity equal to E C, 
at this moment the two balls have equal velocities ; 
the elasticity of the balis now comes into play, and with 
the lighter blow the velocity A O is farther reduced to 
A G,and the ball C receives a corresponding increase 
of velocity, and the ball A takes the direction A H, 
being the resultant of the forees G A and A F. Now 
with the harder blow the velocity A C is reduced to 
A J, and the ball“ A ” takes the direction A K, being 
the resultant of the forces A J and A F.—BıLLIARDIBT. 


110702. — Terrestrial Gravitation. —"T. A.” 
asks for proof that the attraction of a sphere is equal 
to what it would be if all its particles were at its centre, 
but yon could hardly spare space for what occupies 
four pages of Maclaurin's secount of Sir Isaac 
Newton's discoveries (8rd edition, 1775, PP. 297 to 800) 
which,besides being too long for quotation, is not needed 
to ahow that the attraction of a spheroid to a body on 
its gurface must be greatest at the points nearest to 
its centre, as those pointe must evidently be at a less 
mean distance than any others from all the other points 
of the spheroid, and therefore that bodies there situated 
must be more strongly drawn by the joint attractien of 
all the particles contained in the spheroid. I think Mr. 
Proctor would consider Maclaurin's so-called geometric 
55 to be one of integration disguised. 

AILO. 


(10781.] —Fastening Esoape-Wheel in Lever 
Watoh.—The remarks by “A Yorkshire Pivot 
(p. 152) fail to convince me that a soldering iron 
should form any portion of a watchmaker's tools, or 
that there was any necessity for the use of soft solder 
in the caso of S. H. L.'s” escape-wheel. If “Y. P.” 
thinks it would be easier for an inexperienced work- 
man to turn s collet on the escape-wheel arbor than on 
a plain arbor suitable for the purpose, why could it not 
be done without solder in the one case as it would bein 
the other? I fear his simple method" would prove 
more embarrassing to the inquirer, and more injurious 
to the watch, than the right and proper method of 
going to work. It is n remarkable fact that watches 
suffer more at the hands of incompetent workmen than 
from wear and tear, though even for a bnndred years. 
Again, onr northern friend, in hie first communication 
on the subject, says he uses a copper bit for soldering 
the job, yet in his recond communication he informs 
us he would have done the job withont solder. He algo 
alleges three instances of the use of soft solder in the 
original manufacture of watches, verges, balance 
staffs, and fusee caps. It is entirely incorrect that 
English verges are soft soldered in the collet, neither 
are balance staffs treated in that way. And with regard 
to fusee caps, they are certainly soft soldered in verge 
watches and in some lerer watches, butin Geneva 
watches (entirely omitted by eur cerrespondent) there 
is none whatever; therefore there is yet a large propor- 
tion of watches in which there is not a partiole of soft 
solder in the original composition. T. P.,“ in con- 
cluding his remarks, half admita his weakness for 
solder, yet congratulates himself that after twenty 
years’ experience he can give watch querists a few 

wrinkles,” Oh, these “few practical wrinkles "! 

ow frequently are they brandished before the eyes of 

“our” readers, vet how seldom do their possessors 

make them available for the general good !—WeEsT 
Conax wa. L.. 


110954.) — Circulation of the Blood. I may be 
Wrong, and shall be very happy to be corrected if I 
have made an erroneous statement, but aa the presence 
of carbonic acid is always attended, to a certain 
extent, by the absence of (ancombined) oxygen, may not 
we infor that death from respiration results from 
Oxygen starvation alone? If M. Paris means the effect 
ol carbonic acid, exclusive of the absence of oxygen, 
he may quote any number of gases, and death throngh 
respiration, would, therefore, be the result of so many 
<auses.—C. W. H. . 


(11057.]—Watohmaking.—If the pallets, stones, 
and acting parts of wheel are polished, oil does more 
harm than good, but in the absence of good workman- 
ship, oil is the best friend you cau find. IfI had been 

abont oiling staff holes of a good English lever 
or pocket chronomoter. I should have said no. I have 
long since done away with the practice, having 
experienced this in trials I have made with the class 
of watches mentioned. What I told J. O.” I practise 
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may say what I send to our” MEcHANIO in answer to 
queries is what I have experienced and know, and no 
more.—INDEPENDENT CHRONOMETER. 


(11101.)—Mortices in Hard Woods.—I forward 
a section of the former, hoping Leander” will be able 
to understand the whole arrangement. The affair for 
cutting the anguiar hole is not to revolve, but is to be 
bolted upon the headstock by its foot; this eketch is a 
section through the centre of chuck mortice E E E, 


chuck drill or bit C A being the set-screw for morticing- | to practical 


tool, and M M the morticing-tool, it being in section at 
D doable dovetailed (see D 1 and D 2), that it may be 


inserted in the chuck more readily, and held firmly. P 
is a section of the tool, or rather more front or end of 
the tool M, and Q a section of it through the line below 
M; the dotted line along M is the boring bit, which 
runs in close proximity to M, but still clearer of it. G 
is the lathe spindle, and the chuck for holding the 
bits screwed upon it; there is a hole at T for the pur- 
pose of tightening the set-serew to hold the bits. The 
tool M is nothing more nor Jess than a double buzz which 
the wheelwrights use, with this difference, the semi- 
circular section in the step, and the moath having two 
cutting angles instead of one, the said two being at 
right angles.—Jack or ALL TRADES. 


(11120.}—A Question of Sight.—The solar rays 
are almost parallel, and by ascribing too mach diver- 
gency to them, I admit I may have looked at the san 
too much as a point. Shadow, howover, is the space 
surrounded by direct rays, but itself unreached by any 
one direct ray, whilst the direct rays reach the shadow's 
boundary all aronnd, imparting to it its modified shapo 
of the intorcepting object. Intercepted rays, by re- 

eated reflection, soften a shadow somewhat, as angu- 


tances between atoms, or rather the total vacuum length 
in the line of transit.—J. BARWICE. 


(11128.)—Lantern Pinions.—Since I wrote my 
rejoinder on thia subject to Tubal-Kain,“ on p. 195, 
I have obtained a copy of Camus on the Teeth of 
Wheels,” published by J. Taylor, 59, High Holborn, 
1806. The editor states that Camus in the original 
French does not give the generatien of the epicycloid 
curve, nor its application, so as to render it familiar 

ical mechanics,” (See p. vii, 5 After - 
wards (p. 5) in the body of the work, he says that in 
pinions which have few leaves or spindlos, as 5, 6, 7. 8, 
and even 9, the true radius ought always to be greater 
than the primitive radius. Now, I must confess, that 
on firat reading this sentence I was a bit staggered; but 
when I came to examine it, I found that the significa- 
tion of it is this—viz., that pinionsof greater numbers 
than the above may have their trae radins (which is 
what he calls the ontside measure over all) reduced by 
filing away the tops of the teeth down to the end of the 
primitive radius, which is what we call the radius of 
the pitch circle; bnt that these small pinions must not 
be treated so on acconnt of the very large angle each 
successive tooth passes over during the revolution of 
the pinion, which makes the teeth go ont of oon- 
tact too soon, unless they are left with long points. 
This filing away of the points of the teeth of a wheel 
or pinion only when driven, but not when it is the driver, 
is mentioned by Denison in his 1860 (fourth) edition 
of ‘‘Radimentary Treatise on Clocks and Watches“ 
(p. 267), and I adopted it in the dial work of my rega- 
lator clock with advantage. Now, looking a little far- 
ther into Camus,“ Jet us read Advertisement,“ as it 
is somewhat oddly translated, on p. 70, second para- 
graph :—" As they cannot hope to form the teeth 
quite true, in order to prevent shocks, ‘ machinists 
may prevent this inconvenience by making the primi- 
tive diameter of the wheel a little larger than it ought 
to be in regard to that of the lantern or pinion.” In 
the third paragraph (p. 71) he explains that thongh the 
motion obtained this way is somewhat smoother than 
that of badly-shaped teeth which are not so fiddled or 
cooked, yet the rolative velocities of the wheel and 
pinion are rendered very nneven as every tooth passes, 
or in other words the uniformity of the velocity is de- 
stroyed. In the fourth paragraph he says that simi- 
larly when the pinion is to drive the wheel (and never 
to be driven), the primitive cirele of the pinion may be 
enlarged to prevent ahooks, but he at the same time 
shows that a lantern pinion is unsuitable for driving s 
wheel at all, and that in that case a leaved pinion 
must be nsed instead, so we may put the enlargement 
of the lantern pinion recommended by Tabal-Kain” 
on one side as unpractical. Ido not think Camus“ a 
suitable work for students to read, as his teaching is 
now behind the march of improvements in machinery, 


rity distorts shape—hence “penumbra,” a partial for he does not give a single illustration of a tooth 


shadow. E. L. G.“ seems “well up“ in his subject, 
but when we speak of shadows extending three dia- 
meters farther in Jaly than in January, we should 
state not only the hour of the day, but whether we mean 


With a hypocycloidal fank, which should be adopted in 
all cases where wheels of more than two different 
diameters have to gear with each other. Any single 
pair of wheels can be made to rnn together with radial 


shadows parallel to objecta or else at what angle; for I | flanks to their teeth, but no third wheel of another 


certainly thought he meant the shadow of upright ob- 
jecte ascaston the earth’seurface, which he may attribute 
to my stupidity. E. L. G.“ is quite right as to the ratio 
between speed of sound and speed of light, My 170 x 
should be 170 x 6230 x, to convert miles into feet, so 
that speed of sonnd through air is to speed of light 
through interstellar ether as 1 is to about 81,000, being 
1,180ft. Fer second for sound, and 180,000 miles per se- 
cond for light. As for Rognault's experimenta at Paris, 
“E. L. G.” says: At different degrees of heat, thongh 
with the very same number of atoms in the same pipe, 
the speed differs.” Why, it is impossible for equal nam- 
ber of uncompressed arial atoms to occupy equal space 
at different temperatures. Fill a bladder with air, and 
increasing beat extends the amplitude of the atomic 
vibrations till the bladder bursts ; but these atemic vi- 
brations are not more those of nitrogen or oxygen than 
those of the ether uncaptured by chemistry, and which 
we may call ultramicroscopic.” Bat“ E. L. G.” says 


that with air varying in density as 5 to 1, and the dis- zay that Willis’s “ 


i 


j 
\ 


| 


size, and also with straight flanks, will work with both 
of them, for this reason: the tops or points of the 
teeth of one wheel, and the flanks of that which is to 
work with it, have to be struck with the same gene- 
ratingcircle. Now, in order that the flanks of the teeth 
may be radial, the generating circle used for either 
wheel must be half the diameter of the opposite one, 
and it is clear that if a third wheel of another size is 
introduced, those generating circles must be either 
greater or less than half of its diameter, and therefore 
unsuitable for making its flanks radial, and if much 
greater would make the teeth impossible. The whole 
affair is to be found properly explained in Willis’s 
‘Principles of Mechanisin,” of which, I am glad to say, 
there is a new edition out, and in Binns's “ Second 
Course" of Orthographio Projection, which proposes a 
modification of Willia'’s scheme, though without do- 
parting from his principle of construotion, and result- 
ing in a superior ghd pae of tooth. I need hardly 

tograph,” or tooth drawer (not 


tance of atoms as about 19 to 11, the velocity of sound tractor), renders the setting out of wheel teeth a 


was just the same at a given temperature. Now, air 
variea in density only by degree of temperature or me- 
chanical compression ; under compression atoms would 
be closer and temporatare higher simultaneously. He 
says heat or cold alters the rate, though the atoms be 
at one unaltered distance; but distance of atoms alters 
it not at a given temperature.“ X say, except under 
special mechanical pressure, varying temperature alters 
the distance between atoms as exhibited by expansion 
and condensation; so that the experiments may but 
show that effects of external temperature are counter- 
acted by applying mechanical force, which alone can 
maintain equal atomic distance under difforent degrees 
of heat. I never said air was a number of things 
kicking one another; but I know if the pulsations of 
solar combuation were communicated by a needle from 
the sun to “E. L. G.'s” eye, the pulsations would 
reach him instantly, instead of occupying a second to 
pass over 180,000 miles. I continue to believe that rate 
of speed of sound shows, or is a key to, the vacnity or 
distance between atoms of air, and that the rate of 
speed of light and heat is a key to the distance be- 
tween the atoms of the ultramicroscopic ether of 
interstellar and all space, In reply to Saal Rymea, 
I say I quoted from Gutch's “ Register for 1859, that 
11,090ft. was sound’s speed through cast iron; it giver 
steel 17,000, water 4,900, and wood as varying from 
4,686 to 17,000. If heat increases atomio velocity as it 
increases amplitude of swing in vibration, it may suffice 
to account for adding about 5 per cent. to a rise in tem- 


myself, and also what I have stated here. I have peratare of 80°C. My object has not been to show rates 
bess engaged on new work nearly twenty years, and I of speed, but that rates of speed are a key to the dis- 


matter of the greatest simplicity, and any one can con- 
struct one for himself out of a piece of cardboard, 
from the directions given in Willis’s work. There is, 
however, a mistake in the last column, fourth line of 
table of places of centres, opposite No. of Teeth, 
16,” where 191 is printed for either 121, or more pro- 
bably for 119, in the old edition, and a similar mistake 
in the same place in the new edition, but I think the 
figures are not the same in that. In conclusion, I will 
only say that when I made my regniator clock I did 
not use a depthing tool, but calculated all the diameters 
of the wheels, and set ont the pivot holes with dividers 
from a scale of hundredths of an inch, and that the 
olock goes, which I am absolutely certain it woald not 
if I had used enlarged pinions.—J. K. P. 


111168.) -Wood Rods.— Reduce the strip of hard 
wood nearly to the required size with an ordinary 
smoothing plane. And having a lathe with a hollow 
mandril screw on a chuck holding w crown saw of 
required diameter, the re- 
duoed strip on being passed 
through will come ont as 
round asif turned. In the 
absence of a hollow mandril 
the strip may be placed in 
an ordinary lathe, and the 
crown saw (made in the 
form of acommon screw nut, 
with projecting saw, to be made according to Fig., 
which represents a section, the saw to be filed out of the 


edge S S), held in hand and pashed along the revolving 
strip.—SCFFOLK AMATEUR, 
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(11196.}—Drowning.—Speaking from my own 
erperience I would say that there is no truth in the 
supposition that drowning persona invariably rise tothe 
surface three times, neither more nor less, before deat 


In one case I saw a drowning person rise four times 


before he finally disappeared, and on another only 
twice. An exbausted swimmer will sink and rise many 
times before nature finally gives out. The number of 
times a drowning person rises to the surface depends 
upon his muscular energy, and the tenacity with which 
he clings to life.—J. HOPKINS. 

(11223.]—Stereotyping.—If “Saal Rymea” or any 
other obliging correspondent will kindly give details, 
it will, I think, be welcomed by many. To avoid giving 
farther tronble in this matter may I here ask s fow ques- 
tions? 1. May not the metal be poured over the cast 
instead of immersion? 2. Does the process of making 
the cast injare the type by filling it up or in any other 
manner? 8. What is the cheapest and best metal to 
use ?—A*Country PRINTER. 


(11272.]—Diastase (U.Q.).—May be purified by 
repeated solution in alcohol and precipitation in 
water; but it cannot be obtained perfectly pure. — 


L. G. 


[11275.J—Darkening Walnut (U. d.) .— Egyptian 
aspbalte dissolved in benzole and turpentine makes a 
fine transparent stain for darkening walnut, and makes 
a good imitation of that wood if applied to poplar, or 
wood of similar grain.—A BARRISTER. 


[11282.}—Preserving Plates (U.Q.).— Years ago 
I made many experiments in this subject. I succeeded 
in getting honey and sugar plates to act as quickly as 
wet collodion, but found they could not be depended 
apon for more than half an hour or so. I abandoned 
the process in favour of the collodio-albumen, which 
gave me far better results.—A BARRISTER. 


(11283.]—Photo. Lens (U.Q.).—I should recom- 
mend Aremac ” to obtain what is called a half-plate 

rtrait lens of a good maker. This will be suitable 
or portraits, cartes de visite, and small landscapes or 
groups. I commenced with a quarter-plate, and pro- 
gressed until I have a whole-plate pertrait anda large 
landscape lens, but found them so cumbersome that 
if I had to begin now, I should choose the above. I 
prefer landscapes taken with a portrait lens to those 
taken with a single lens.—A BARRISTER. 


(11838 and 11457.)—Motive Power for Ama- 
teurs.— Are we never to be free from the perpetual 
motion incubus? I thought thie subject was tabooed 
in the pages of the ENGLIsH MECHANIC, but it seems 
to be perpetually cropping up in ome disguise or 
another. Zoo Andra” fancies he can multiply his 
power by means of a huge pendulum, the only effect 
of which would be to waste a portion of it, from 
whatever source derived. Novi“ proposes to use 
coiled springs as a motive power, forgetting that only 
a fraction of the force employed in coiling the springs 
is utilised, and be makes no provision for the latter 
operation: how is this to be done? Even the practical 
Samuel Smither speaks of producing power by the 
use of a fly-wheel; a fly-wheel only stores the surplus 
power, it does not produce it. Take, for instance, the 
fly-wheel of a foot-lathe; the foot presses the treadle 
only during the time the wheel describes the third part 
of a revolution, if it were not for the reserve of power 
in the wheel the lathe would then stop dead, but this 
reservo carries the crank during its ascent, and past the 
dead point, with slightly reduced velocity. If ‘ Zoo 
Andra,” or any other reader of the Eno iis 
MECHANIC wishes to use a circular saw single-handed, 
the beet plan is to fit a heavy fly-wheel on the saw 
spindle, which should run on frictiom rollers, and be 
cranked outside the bearings; the crank arm may be 
adjustable so as to alter the throw of the crank. Less 
pra will be wasted in this manner than in any other. 

believe that wherever the- constant high pressure 
water supply can be obtained, a water-engine will prove 
the cheapest and most manageable power both for 
amateurs and mechanics.—A BARRISTER. 


[11872.]—Oval Chuck.—The following sketch is 
as near as can be, about a quarter-scale, and I think 
will convey all “ L, S.“ 
requires. It is—well, 
I may say, the lorg 
section, as it is through 
the length of slide. 
M is the mandril of 
lathe or mandril nose ; 
B is the steel bush; H 
the head stock; RR 
tbe eccentric thing 
which gives the oval 
motion the same as 
the original used, but 
dispensing with those 
long arms, screwa, and 
branches upon the 
headetocks, which are 
in the way and un- 
sightly. This you 
can clear away at 
a moment's notice, and 
it can be applied to 
any lathe of ordinary 
type, and the ordinary 
face- plate used for the 
foundation of chuck. 
J is a jamb-bolt which 
nolda it fast against 

e headstock, and K 
the old sketch shows 

% projection and 

rew for adjusting the same which passes through the 
u-ad of nat, which is made of a T shape, serving for 


| Andra,” 


a nut for the adjusting screw as well as jamb-bolt; D D 
are rubbing pieces that act upon the ring, and give 
motion to the long slide E E, to which they are bolted 
with a tail bolt or tag, the holes into which they 
are inserted being made long to compensate for 
wear and tear as well as adjustment; C C being the 
ordinary face-plate with four slots in at right 
angles, which is the foundation plate upon which 
the other is built or mounted; G 1s the micrometer 
screw which works in the edge of wheel; the head is 
left long for a few rings to be pat upon it and divided, 
and instead of having a square end on for a key to fit 
on ia made with a square hole drifted in, that you may 
never be at a loss to find a key to turn it. The 
numbers I bave found useful for minute work I have 
given. T is the dividing plate which is fixed in its 
place by the round-headed screw which serves for a 
screw nose for chucks, &c.; a spare one or two are very 
useful, one being furnished with a taper screw for wood- 
work. They are screwed in from behind with a fork 
screwdriver, and serve for a swivel for the dividing 
plate to turn upon. S 1 is the screw in the old sketch; 
the screw is represented asa left-handed one, which is 
a mistake.—Jack OF ALL TRaDks. 


(11898.)—Metallio Harmonicon.—If Tuba“ 
(page 154) will read well Zoo Andra's excellent 
description of the musical glasses in his possession 
(page 108, No. 11898), and look at Fig. 1 in accom- 
pavying diagram, I think he will see at once what “ Zoo 
Andra ” means by similar to an inverted aquarium.” 
Should Tuba fail to see the meaning, let him get 
a tumbler with a stalk and break off the round flat 
stand at the bottom, so that the tumbler has a tang, 
and he will then have a model of a moderate-sized 
musical glass. But if he tries to produce a musical 
sound out of it in the manner described by “ Zoo 
he will be disappointed. “ Zoo Andra” 
(page 108, No. 11898) asks if pressed glasses would do 
as wellas blown ones. I beg to inform him, no. In 
the Exa.iisa Mgcuanic for April 19th, I advertised a 
set of musical glasses in the Exchange Column.“ I 
was, in consequence, inundated with letters, upwards 
of twenty asking for information as to structure, &c. 
I answered every one, giving as much information as 
I could apare time for. One gentleman at Sleaford 
said he was in communication with a glass manufac- 
turer on the subject; perhaps he or some of the others 
who stated their intention of endeavouring to constract 
a set, and asked my advice, will, for the benefit of 
„Tuba or any other brother reader who may have 
a like intention, state through our journal their 
sucoess.—SaMuRL KEMPLING. 


(11898.J—Stings of Bees, Hornets, and 
Wasps.— H. B. E.” is very much mistaken with 
regard to the stings of these insects. The fact is that 
the sting of a wasp is more sharply and more 
numerously barbed than that of either the bee or the 
hornet.—R. H. H. 


(11428.\—Surgery.—To Jack of All Trades” (p. 
154).—Some years ago, when it was my business to 
peruse the official reports of our naval surgeons, whom 
it appears to be the fashion now to ran down, bat in 
my humble opinion very unjustly, considering their top- 
hamper, I read an account of a successful search for a 
broken needle by a cunning sea-leech. A tar had 
broken a needle in the palm of his hand, and the place 
having healed was undiscoverable by sight. Whether 
the bit of needle took to walking in its sleep or wanted 
to get out I do not know, but Jack finding that he 
could not use his hand, told his sad tale to the doctor. 
The doctor magnetised a sewing-needle, and, suspend- 
ing it “de more,” with this divining-rod found the 
exact spot, and cutting down, duly unfleshed the offen- 
sive steel. I may add that in case of an abscess form- 
ing the needle might be drawn out by means of a 
magnet, as recommended by, I think, a continental 
surgeon.—M, PARIS. 


111448.]J— Warming Greenhouses.—I could not 
answer ‘' Anxious” sooner, as I only take the monthly 
parts, but if he only wants to keep his plants and not 
to have a hothouse, I think he will find my plan by 
no means a bad one. My greenhonse is not a small 
place, but along the front I put some hooks, and have 
an old sail, which in cold weather I hang up over the 
whole front. Sapposing the weather is frosty bat fine, 
I leave the sail down till between two and three o'clock; 
and during part of the time I open the windows. Damp 
is the great enemy, and daring frosty weather, and 
especially the month of December, the plants shoald 
have, I might say, no water, or nextto none. Well, as 
I said i shut all up a little before three, and in the 
course of an bour or two more, according to the oold, or 
I light the lamp and all is safe for the night. Of course 
“ Anxions” knows that the size of the lamps differ, 
but one with an inch wick gives a great deal of heat. 
It requires no pipe, and does no harm. All that is 
wanted in a mere greenhonse is little water to the 
plants, as mach fresh air as possible when it don't 
freeze, and it is quite sufficient if the frost is just 
kept out. The lamp should have one of the globular 
glasses: it is best.— E. T. Scorr. 


[11448.}— Chronometer Balance Spring.—The 
watch you speak of, I think, must be a lever with a 
common compensation balance. My opinion is, these 
balances are only pat to watches tə improve the 
appearance. I have mauy times removed them, and 

ut gold ones in their place. You ought to have a good 

nglish lever for £6 5s., but the seller, no doubt, got a 
good profit. If you have a gold balance put to the 
watch, and the spring properly adjusted, it ought to keep 
good time.—InDEPENDENT CHRONOMETER. 


_(11524.]—Pitch of Roof.—Supposing the span or 
distance between the walls the same way you want the 


principal, say, 18ft., that would be 6 yards, and I always 
reckon 10in. to the yard, that is 5ft. high at the ridge. 
Some reckon Qin. tothe yard. My father before me 
would not make them more than Ñin. to the yard, and 
the reason was that the alates held enough to the slate 
laths, while there ia more stress on them with the 10in. 
yard, but the roof is better. For an ealing roof reckon 
double or 20in. to the yard.—BIRSTALL. 


111525. -Fresh-Water Aquarium.—I use a 
bell-glass aquarium 83iu. diameter at the top; height 
of water, 8 lin.; plant, Anacharis. The great mistakes 
of aquarium keepers are these: — 1. Too much light. 
The remedy for this is: Hang a green -· coloured cloth 
over the aquarium, and let the light in on one side only. 
2. Overstocking. Ithink for this size, three minnows, one 
small newt, three or four water -snails (thelargest, an hey 
are the most usefal), one eel (vary small), and one amall 
roach. Have a tin cover made to fit the aqnarium ; the 
upper part must be of perforated zinc, this will keep 
the dast ont, except the very little that enters the holes. 
I cannot maks out what Anon.” (page 156) means by a 
cissavery.—V. 


[11531.] -Water-Wheel.—In reply to P. W. H. J. 
(p. 156), I have some reason to believe that he is not 
really practically acquainted with motive- power 
engines, for he says no really practical man will now 
advocate a rotary engine. Would it surprise him to 
learn” that I have in my possession a rotary (water) 
engine that will beat any reciprocating engine, in spite 
of all he may say to the contrary ? It is fitted up with 
every appliance required to test ita power, and after 
overcoming its own friction it is found that 95 per 
cent. of what is due to the power of the water expended 
is obtained. I know that this statement will be con- 
sidered an exaggeration, but when it is understood that 
my engine of 10 horse- power is got up expressly to test 
& principle in the motion and pressure of liquide it 
can be imagined that I have no interest in over-stating 
its merits.—D. 8. 


(11551.} -Cement.—Seeing the conclusion Jack 
of All Trades” comes to iu reference to cementing 
meerechanmw, I recommend the inquirer to try the 
following, as kindly given by M. R. C. V. S.“ ander the 
name of A Really Good Cement,“ Vol. XIV., p. 612. 
From practical experience I find it first-class.—W. K. 
DONALDSON. 


[11552.] — Meerschaum. — A., Liverpool,” 
says that he has never knowna composition pipe to 
float lightly in water. I can sell him pipes by the 
gross which are daily sold as meerschanm pipes and are 
only composition, They will float in water, bat he 
must remember that they are mere sham pipes, not 
meerschaum.—C., Glasgow. 


(11566.) —Equisetum.—I am very much obliged to 
“ M. D.” for his kind offer, but I asked the qnestion oa 
account of observing the pollen gathered by myself, 
being desirous of calling the attention of our micro- 
scopists to a particularly carious object. I do not 
dabble much in microscopic work, being obliged to save 
my eyes all unnecessary fatigue. I should, however, be 
glad to learn from M. D.” what otber pollens show 
anch motion, as I have tried a great many withont 
effect.—M. PARIS. 


(11569.)}—Telegraph Posts.—The reason, I be- 
lieve, the lower 8ft. is left unpainted or untarred, is 
not from economical motives,bat to prevent the rotting 
from taking place so soon as it would do if painted or 
tarred. Wooden posts should never be coated with 
any waterproof material, such as paint, tar, or 
varnish, for at least Gin. above the gronnd. in order that 
the moisture from the ground may have free vent. If 
confined fermentation will always be set up, and what 
is called dry rot is produced, dry ‘rot being nothing 
more than slow combustion of the tissnes.—Brake. 


I11571.]— Virginia, Its Climate and Soil.— 
“E. R. E. A.” would get all information at the Free 
West office, Alexander A. Wise, 9B, New Broad-street, 
London. Ask for the Virginia Bettler. ”—CARPENTER 


(11601.}—Oracked Oven.—Make a cement of steel 
filings aud common yeast, and fill the crevice tightly 
while the oven is cool.—T. A. BRADLEY. 


[11610.] Defective Battery.—As “G. F. L” 
now says that the vibrating contact breaker itself does 
not act, it seems pretty olear that the defect mast lie 
in the primary circuit; but it is one of those 
things which it is impossible to pronounce upon 
without first seeing and testing the apparatas, 
because failare may be due either to faalt in 
the apparatus or to some oversight of the operator. 
As a rough test it may be well to screw the contact 
breaker down, connect one pole of battery to coil, and 
the other to a coarse file, and with a wire from the 
other connection of the coil (primary) scratch the file. 
If the circait is right there will be a shower of sparks. 
—Siama. ` 


(11618.)—Deadening Sound.—The folleving 
simple method answered well in my office some years 
ago. Cover the joints of the boarded partition on 
both sides with unbleached calico (thicker the bet- 
ter), coverthe whole of the partition with coarse 
brown paper, and then with room paper to suit taste 
—THos. A. BRADLEY. 


111619.]—Electrical.—If the glass of the jar is 
sonnd and good, and fitted as described, it onght to 
work well. Perhaps it has been standing on some 
insulating material while being charged, such as a 
dry woollen table-cover. It is possible, however, that 
the surface of the jar was damp. If there is a moist, 
heated atmosphere in the room, it will keep the glass 
damp, and conduct away the electricity as fast as it is 
generated, A number of people in the room will 
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cause this state of things, and even a few may do harm 
by standing about the table, their breath falling on 
the apparatns. I have been, on several occasions, 
makiog electrical experiments in crowded school-rooms, 
and fonnd it almost impossible to charge the jars; 
bat as soon as the doors were opened and the crowd 
dispersed, so that the damp, heated air was driven 
ont, the indicator on the jars would at once rise to its 
usual height. The room should be kept as well 
ventilated as possible.—OccasronaL Proto. 


[11624.] —Photography.—I, likewise, live in the 
country, and have used nothing but rain water for pho- 
tography for a good many years, and find it all I conld 
desire. If the district is clear of smoky works, and 
the rair carefully caught without splashing on the 

nd or anything else that would pollute it, there 
very little of either organic or mineral matter in it. 
Asa precaution, however, it is well, after filtering, to 
add a few drops of silver solution. Shake well, and 
stand the bottle in the sunshine for a day; this will 
throw down all the impnrities in it, which can then be 
filtered out, and the water is much purer than a great 
deal of the distilled water used by photographers. In- 
stead of placing it in the sun try a weak solution of 
permanganate of potass, added carefully till a slight 
pink tint remains, then filter.—OccasronaL PROTO, 


1626.]—-Electric Bells.—If Thomas Whalley 

ill refer to p. 564, Vol. XIV., he will find a descrip 

tion of an electric bell by Mr Tonkes, but instead of 

a rigid bracket marked D, I would recommend a spring 

bracket reaching up to the magnet, with a back nut to 
the sorew.— W. BOLTON. 


11682.] —Debility.—I have often wondered what 
class of people they are who patronise Solidway’s pills 
and other marvellous panaceas. But that wonder is 
somewhat satisfied by the reply under this head on 
p- 182. There is no necessity to defend either allo- 
paths or homæopaths against the charges of Ama- 
teur,” which carry their own refutation broadly written 
in those very words he uses to stigmatise the medical 
profession. X am curious to know, however, by what 
occult ernditicn the author of the altera-tonic system 
has convinced your correspondent that the “one sole 
canse of all di sense“ is nervous debility. Only fancy, 
cholera, which sometimes strikes and kills in twelve 
hours, is produced by nervous debility! Typhoid, 
eczema, rheurnatism, heart-disease, and other ailments 
exhibiting the most opposite characters, are all occa- 
sioned by nerwous debility! Even our children, those 
we regard as strong and healthy, are suffering from 
neryons debil ity, for do they not take measles, whoop- 
ing-cough, Scarlatina, and smallpox much more 
readily than the “lean and slippered” shadow of a 
man with scarce a sound nerve in his body, whose 
every sense is tottering to ruin? Really, it is sur- | 
slang how readily even readers of the ENGLISH 
MrcHAnic swallow the theories of the quacks, and 
hesitate not to fling hard words at scientific men. 
Whence, for instance, did“ Amateur“ obtain his pecu- 
liar idea ef the system of the allopaths ?— Sau, 
RYNEA. 


01668. — Steam Power.—" T. W. J.M.” has not 
stated whether the firebox communicates by several 
small tubes or a single flue. This would make a con- 
siderable difference in the heating power. This boiler 
might make steam for half horse-power; bnt it seems 
improbable, because small boilers seldom approach to 
their theoretical efficiency. He has not mentioned | 
either the pressure of steam or the resistance that the 
engine would encounter. The engine might run all 
right when empty, and yet stop when the work is thrown 
on. The area of the bottom end of firebox is 19°635 
sq. in., of whieh probably 19 sq. in. will be effective 
area. This makes out the evaporative power of the 
boiler to be about one-seventh horse-power when work- 
ing in everyday work; it may reach to one-sixth if the 
fuel employed is charcoal, If the boiler works the engine 
at all with an adequate amount of resistance proportioned 
to its size, either the speed must be reduced, or it will 
work at a very low pressure. I will work ont the pres - | 
sure that the boiler would sustain. Let P be the pres- 

11 400 x 2 1 
sore, then, 1 x — x . x — x 9 = — by 
l4 1728 1 6 
supposition; .. P = Alb. This is, of course ridiculously 
low for a high-pressure engine, and it can only be 
remedied (without a larger boiler) by lowering the 
speed, Next, for the weight of fly-wheel. The rules 
ven in the books are of no use for so small an engine; 
fact, they were never intended for such. I have seen 
engines working of abont that size with 18in. diameter 
fiy-wheel. The size that I should recommend would 
be 18in. diameter to centre of rim, thickness of rim 
An., breadth lin. The wheel to have five spokes gin. 
thick. The rim will weigh about 201b., and the boss and 
arms about 151b. to 201b. more, total 85lb. This may 
seem rather heavy, but I have found it advantageous to 
err in excess with small engines,—P. W. H. J. 


(11664.)—Polishing Bullock’s Horns.—Well 

scrape with glass or steel scraper, afterwards with finest 

clotb, then with powdered bath-brick and oil, and 

Y With rotten stone and flannel, or old cloth or 
felt ho’, Jack or ALL TRADES, 


{11664.)—Polishing Bullock’s Horns.—First 
kcrape with glass to take off any roughness, then grind 
pear ipa pect to powder, and with a piece of cloth 
wetted and dipped in the powder, rub them till you get 
a moth face. Next polish with rotten stone and lin- 
seed oil, and finish with dry flour and a piece of clean 
linen rag. The more rubbing with the stone and oil 
the better- the polish.—A. E. F. F., Clapham. 


(11086.] —Qualitative Analysis. — Tho chief im- 
purities of water are carbonates and sulphates of çal- 


cium and magnesium. (1) Carbonate of calcium may] (11676. — Lemonade Syrup.—Take glb. of good 
be detected by boiling, being deposited as “fur” (it is | loaf sugar and one pint of water; boil, skim, and cool, 
always precipitated when a solntion of an alkaline car- | till abont Inkewarm; then add 600 grains of 
bonate is added to a solution of that base). (2) Chloride | citric acid dissolved in a pint of water, one ounce of 
of calcium is detected by adding a solution of silver | tincture of orange peel, and 80 drops of essence of 
nitrate, a white precipitate of silver chloride falls, in-| lemon ; stir well together and allow it to settle for 
soluble in nitric acid, but soluble in ammonia, (3) Cal- | twenty-four hours, then pour off from the sediment, if 
cium sulphate: 1°. Test for calcium. Add a solution of | any.—J. L. 


ammoninm oxalate, which forms with a lime-salt a 

s > ’ 8 S [11677..—Rendering Wood Incombustible.— 
white precipitate insoluble in acetic acid: 2°. Test for A very excellent way to render wood incombustible is 
sulphuric acid. A solution of barium nitrate gives with | to soak it in a strong solution of alam and the sulphate 
sulphuric acid a precipitate of barium sulphate inso- | of copper. About one pound of alum and one of 
luble in all acids. A drop of pure water evaporated on sulphate of copper should be suffcient for 100 gallons 
a slip of glass leaves no mark.—W. L. G. of water. These substances are dissolved in a small 

[11667.]—Carbon Points.—The best carbon points 8 of hot water, then mixed with the water in 
you can procure can be got from the gas-works. I pur- the vessel in which the wood is to be steeped. The 
chased a piece of carbon for 8d., broke it into pieces | timber to be rendered fireproof can be kept under the 
with a hammer, filed up the bits inte points with a | liquor by stones or any other mode of si it. All 
rough file, and became possessed of as many as I shal] | that is required is a watertight vessel of sufficient 
ever require. This carbon is sublimed upon the roofs | dimensions to hold enongh of the liquor to cover the 
of gas retorts, and is exceedingly hard.—J. HOPKINS. N which reine 3 rae nee on 3 — 

0 or five days. r it is n out and snffere 

111609. — Trunk Engine.—This engine would | ary thoroughly before being used. A plan of rendering 
drive a boat of 4ft. or ft. long, but Bft. is too small. | the wood partially fireproof would be to whitewash it 
The practice of the leading model-makers is to put a | two or three times. You will probably require a glue 
single cylinder trunk engine of lin. stroke to a Bft. boat. | +, hold against fire, here is the recipe 7 Me 4 eT 1 
I inclose directions and drawing for making force-pump. | o¢ quicklime in feur ounces of linseed oil, boil them to 
Take a piece of rod brass, turned down to fin. dia- a good thickness; then spread it on tin plates in the 
meter, bore a hole jin. diameter through it for shade and it will become exceedingly hard, but may be 
seven-sixteenths of an inch long, and the remainder easily dissolved over the fire, and used as . 
drill with a hole a shade larger than five-sixteenths glue.—P. W. H. J . 
of an inch in diameter. At jin. from the end with „ 
the larger hole, turn down to }in., to the length 11680. ]—Mildew in Boat Sails.—Yon will not 
of fin., von will then have something like the find anything better than dilute carbolic acid for this 
section A S in the drawing. This pipe is then to purpose. Sprinkle them well over with a solution of 
be fastened into the brass block, having a section like | one part of commercial acid in fifty parts of water.— 
XX. This may be an oblong piece having a ring ETHYL. 


[11680.]—Mildew in Boat Sails.—“ Kirkway's“ 
safest plan is to dry the sails thoroughly, in the open 
air if practicable, and to sweep them well on both sides 
with a strong hair-brush, having sprinkled it before- 
hand with water, in which a little ammonia has been 
dissolved. Do not roll the sails up while wet, as it is 
damp which has produced the mildew. II“ Kirkway” 
wants to disinfect the sails, or prevent infection, car- 
bolic acid is a good thing for the purpose. It might 
also prevent the depredations of moths and small in- 
sects; but I cannot say what effect the acid might 
have on the sails.—Rar-Tar. 


11681.JI— Water Glass. —This snbstanco, being 
soluble in water,would not answer for the purpose men- 
tioned by your correspondent.—J. L. 


f11685.]—Canary’s Song.—Has “Exon” ever 
tried hard-boiled eggs and maw seed? I have found it 
an infallible cure whenever I have tried it, and would 
strongly recommend “Exon” to try it also. Many 
birds do not sing about this time. I have three that 
do not; the only way I can account for this is that it is 
the breeding season. Sparrows very often destroy the 
song of the canary by their chirping. I should advise 
“Exon to keep the bird in a room where he will not 
hear them. Sometimes birds lose their voice alto- 
gether for some considerable time after monlting, es- 
pecially if they do not monlt freely, but when warm 
weather comes in they get it back again. When birds 
are moulting, there is nothing better for bringing them 
through than a rusty nail in their water, which may be 
kept in all through the winter, as it strengthens them 
very much.—BEp or STONE. 


[11687.|—Speeding Machinery.—Maltiply the 
diameter of the driving-pulley on the shaft into the 
number of revolutions of the driving-pulley, and divide 
the product by the required number of revolutions of 
the machine-pulley—thus: Driving-shaft ranning 50 
revolutions per minute, diameter of driving-wheel 3ft., 
speed required on machine 185 revolutions per minate. 


Then . . 59 is required diameter of machine-pulley 


135 
Š 155 = lft. 1}in. Similarly for number of teeth. 
Multiply the number of teeth on the driving-wheel by 
the number of revolutions per minute of the driving- 
wheel, and divide the product by the required number 
of revolutions of the machine. Thus, if the number 


of teeth on driving-wheel be 54 os 168 is the number 


2700 
= 155 2 20. W. L. G. 


i 


2 


i 
4 
. 
or ee 


turned in its centre to fit the end of the tube. It may 
be soldered on with common soft solder over a spirit 
lamp, and then finished off in the lathe. The holes RS 
have to be drilled before it is soldered, and then the 
holes N N plugged up. They may come in useful after- 
wards when the valves want cleaning. The plunger is 
easiest made out of a piece of brass tubing, plagged up 
with melted lead atone end. The plunger to be five-six- 
teenths of an inch in diameter, and 1łin. long. The stuff- 
ing-box gland to be turned ont of a piece of solid brass, 
like A in the drawing, and tapped to fit H D. The eccentric 
band will be difficult to make without a casting, though 
with a deal of trouble it may be cut out of a piece of 
gin. brass plate. Another plan, which is easier, but does 
not look so well, wonld be to turn a brass ring out of 
ĝin. brass plate, and tap three brass rods into it, meet- 
ing in a small brass ring, for E to workin. The dis- 
tance from F to E he must find out by trial. The metal 
employed must never be less than one-sixteenth of an 
inch. Any farther information, if I am able, I will 
gladly afford.—P. W. H. J. 


(11678. —Hydreulic Rams.—There is only one 
kind of hydraulic ram, and with this you can theore- 
tically lift to any height, but when it has a high lift 
there is a great amount of waste water, and but a small 
quantity is supplied at the exit pipe. It seems some- 
times to require a small river to supply a house that is 
situated on the top of a hill; besides that, the valves 
do not last long. I should only think it suitable for 
moderate lifts.—P. W. H. J. 


11675. — Solder for Britannia Metal.— Use 
tinman’s fine solder, two parts tin, one part lead; 
use chloride of zinc, otherwise spirits of salts killed by 
adding as much zinc as it will dissolve.— W. BOLTON. 


11675. —Solder for Britannia Metal.—See 
indices 


- Where several have been given,—Jack or 
ALL TRADES, Digit 


of teeth on machine-wheel 


[11687. —Speeding Machinery.—Divide 135 by 
50 = 2 ito 1, that is pulleys 27in. and 10in. Now 


for wheels multiply by 8°1416, or 8, and adding 1 to 

every 20 or 21, and either divide by the number of teeth 

you require, will give you the pitch, or by the pitch 

will give you the number of teeth, and the above will 

be the pitch line or any other in proportion got by 

ony both by the same number.—Jack OF ALL 
RADES. 


(11687.]—Speeding Machinery.—The diameters 
of the wheels are to be in inverse proportion to the 
speed. For instance, let D be the diameter of one 
palley, and D’ the diameter of the other; and let S be 
the speed that the first pulley is working at, and 8“ 
the speed of the other. . D: D’:: 8’: S (always let 
the letters with the dashes represent the greatest 
number); .. D x 8’ = D’ x 8; and substituting the 
numbers yon have given, .. D x 135 = 50 x D’; 
„„ the diameter of the driver is 185in., and the div 
meter of the other is 50in. The teeth of wheels can | 
managed iu just the same manner, wheels having te: 


of the proportion of 50: 185, or any multiple of th: 
ti 
Ae Far tust ! S given, the number of 
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can be got for any speed. I will give an exampie :— 
Scppose a shaft revolves at 800 revolutions, and an- 
other at 400 per minute, to find the number of teeth 
for each cogwheel. Substituting in the formula D x 8“ 
=D’ x S; .. D x 400 = D’ x 300; . number of 
teeth in driver = 80 O, and number in follower = 40-0. 
Numbers can be cancelled or multiplied on each side 
of the equation, to make the wheels convenient for 
manufacture.—P. W. H. J. 


{11687.;—Speeding Machinery.—Suppose your 
driving-shaft runs 20 revolutions per minute, to be 
increased to a 100 revolutions in the same time. Let 
a wheel be keyed on the shaft 5 times as large as the 
secondary wheel, as 100 is 5 times 20. In the case 

iven the shaft is sapposed to run 50 revolutions, and 
wants to drive a machine 135 revolutions for every 
50, putting a wheel 185in. in circumference on the 
driving shaft, and eonnecting it by bands or otherwise 
with a secondary wheel of 50in., would obtain the 
desired end, or if A Reader” wishes to use smaller 
wheels, dividing the numbers of revolutions by 5, 
which gives 10 and 27; then a wheel 27in. in 
periphery would drive a secondary wheel of 10in. 135 
revolutions for every 50, 27 for every 10, or nearly three 
times as fast. The diameter to the circumference isas 
8: 1 or § nearly, or for greater aconracy multiply by 
8°1416 for the diameter from the circumference ; the 
number of teeth in each wheel depends on the aize 
choses.—Rat-Tar. 


(11688.}—-Cleaning White Sheepskins.—Let 
“ Housekeeper” hold the skin over the steam of boiling 
water, wool side up. Throw back the tleece, and as the 
akin becomes softened by the steam, brush it briskly 
with a hair-brush, using powdered chalk, whiting, or 
pipe-clay. Rinse it in cold water, using soap if neces- 
gary, and apply the brush in bringing back the fleece 
to its former position. Dry in the open air.—Rat-Tar. 


(11694.)—Green Fly.—tTry syringing them with a 
solution of the concentrated tobacco-jnice, which is now 
sold at a cheap rate for this purpose, duty free. A 
florist informs me that this is the best remedy he has 
tried.—ErRHxI. 


[11695.)—Succession Duty.—It depends upon 
whether the leaseholds are held for a long or a short 
term. If the value of the lease is evidently greater 
than the value of C. P.'s“ life, interest duty will be 
payable as upon an annuity equal to the net annual 
value of the property during bis life. But if C. P.“ is 
a young man, and the lease has only a few years to 
run, duty may be paid on the saleable value as on a 
capital sum. In the former case the daty is payable 
in eight half-yearly instalments, and in the latter in 
one sam. C. P.” may prepare and pass the accounts 
himself, but I would not advise him to do 830. 
SHYLOCK, 


[11696.].—Decaying Ivory Carving.—The fol- 
‘lowing extract from Layard’s " Nineveh” may en- 
courage your correspondent to seek for further infor- 
mation: In many cases the ivory ornaments were 80 
completely decomposed that they could not be re- 
moved. Those preserved, and now in the British 
Museum, were restored in England by an ingenious 
process, which replacing the gelatinous matter, and 
thus reuniting the decaying particles into one solid 
body, gave them the appearance and consistency of 
recent ivory. — X. X. 


111696. —Decaying Ivory Carving.— Some cor- 
rosive acid must have got near it. Try heating it in an 
oven, and paint with shellac or some colourless varnish, 
T keep it from the effects of a damp atmosphere. — 

AT-TaT. 


(11698. -Improving Memory.—lI have found the 
best thing for improving the memory to be learning 
*Enclid.” If George Hayter will learn the eight 
books of Euelid,“ I will guarantee that he will have 
a tolerable memory, and be possessed of an argumenta- 
tive powcr, which is of immense use in learning any- 
thing—nay, everything else. When at school I had 
the worst memory in my class, but by perseverance in 
learning these books, I acquired a surprising facility 
for learning other things that I could never otherwise 
have hoped for. This method I consider better than 
the plan of learning poetry, becanse it engages the 
mind more fully, and when the memory is at fault the 
mind assists it.—P. W. H. J. 


1a701.]—To Mr. Knott.—My friend Mr. Knott 
will, I know, pardon my replying toa question addressed 
to him by C. Gaudibert. In May, 1868, I observed 
this star (& Cancri) with great care, and under peculiarly 
favourable circumstances, on two successive nights, the 
7th and 8th, with my 1Sin. equatorial redector, when 
A and B were much closer than they are at present. 
Not having a micrometer at that time, I had no means 
of ascertaining the distance ; but an idea may be formed 
from the following diagrams of the discs as seen with 


5 2 s 4 6 6 
OOO 0 o ew 
different apertures. No. 1 being with 8in., No. 6 with 
lsin., and the others with 10in., 12in., 14in., and 16in. 
respectively. With Bin. the disc was very nearly round, 
with lbin. the two stars were just separated, and no 
more. They may now be divided with bin. On 
Apri] 39 and May 2, at 8 p.m., I was fortanate enough 
to seenre a sbatixfnactory set of distance measures, the 
mean of which ia 0 583; I think I nay safely say the 
distaneo is not greater than this. The mean of the 


measures of position ix 162-9°; powers used, 500 and 
752. The small star has thus retrograded vo in eight 


years; Mr. Dawes’ last measures, in 1865, being 
position = 245°, distance = 0'6”; the stars having 
been closing up for 22 years previous to that date.— 
H. C. Key. 


111703. —Ink.— Take }0z. of sugar candy and 202. 
gum arabio, and just cover with suſheient water to dis- 
solve them; take acetate of iron, and fill about the 
same height as the gum, and well shake; now brush it 
over a plate ef glass, or pour it into a dish and evaporate, 
and when dry powder it and put up in a bottle for use, 
or a tin canister will do. Now take the best galls, 
very finely powdered, and if you place 30z. of this in 
hot water and pour off, using from joz. to joz. of the 
above, you will find you will have a pint of good ink. 
If not strong enough you can add more; it will keep 
for years, and stand any climate. You must keep these 
powders separate, or one will destroy the other, and 
both will become useless; they are best prepared in the 
way I mention. Either hot or cold water will do, but 
if you want a clear free ink decant the clear. Acetate 
of iron is made by digesting some iron filings in 
vinegar, having subjected them first to a red heat 
Jack OF ALL TRADES. 


[11704.]Rats.—A single drop of oil of linseed on 
the tongue of a common steel trap will be a first-class 
bait. Oil of rhodium is equally as good; bat the 
cheapest and most convenient bait is as follows :—Of 
good oatmeal take two parts and roast meat dripping 
one part, mix them together, and roast them just be- 
fore going to bed; bait the traps with this mixture hot, 
and befere morning you may be sure of having, at least, 
half your traps occupied. I have known a trap five 
times occupied in one afternoon in broad daylight.— 
BRD oF STONE. 


111704. —Rats.— M. A. B.” desires to be in- 
formed of a method to destroy rats; for his satis- 
faction and the public good generally, please to accept 
of the following :—Take nuz vomica beaten into fine 
powder by the apothecary, one ounce, or less, as you 
have occasion, mix with batter or hog's lard into a 
paste, and put pieces of about the size of a hazel nut 
into pieces of thin writing paper, and put them into 
the holes; it will kill them without the danger of 
poisoning anything else; should a cat or dog meet 
with one of these doses. it will make them very sick, 
but a spoonfal of oil will cure them.— RALPH Lowpon. 


(11706.]—Optician’s Lacquer.—The following 
recipes I have heard spoken highly of :—8oz. of abellac, 
20z. of sandarac, 202. of anatto, 40z;. of dragon’s blood 
resin, 1 gallon of spirits of wine; or 80z. shellac and 1 
gallon of spirits of wine. The article, if it is not a 
casting, should be heated slightly, and the lacquer 
should be applied by means of a soft camel's-hair 
brush. If the article is a casting, it will require a 
little more trouble to turn ont a creditable article. It 
is to be dipped in nitric acid, but before that it is to 
be well cleaned from sand and dirt. Itis then washed 
and placed in clean water until ready to be lacquered. 
It is then to be taken out and placed in the hot oven 
for a few minutes, and then taken ont when quite hot, 
and either of the lacquers applied to the parts re- 
quired.—P. W. H. J. 


[11706.}—Optician’s Lacquer.—One drachm of 
gum benzoin dissolved in one ounce of spirits of wine 
at proof strength. The article shonld be thoronghly 
cleaned, and warmed as hot as the hand will bear, and 
the lacqner applied with a soft brush, and immediately 
placed under cover to avoid atmospherio dust whilst 
drying.—J. L. 


(11708.}—Gas Burners.—Perhsaps the following 
table will be of use to *“‘ Loach.” It is the result of 
the experiments of Dr. Fyfe :— 


* 


Ee dg [33 8 
BE 2a 3 2 
Burner. aa eG 38838 
8 8 2 8. 8 B 
a 8. =o 2 
5 2 8 28 
o. f. 
Jet, Bin. high......... 1:0 1:0 10 
Small fishtail........ 1:98 2'80 1:45 
Large fishtail........ 2:60 4:0 1-5: 
Small bat’awing..... 8:0 4°40 1°46 
Large bat’swing..... 4°60 8:40 1:87 
Argand of 40 holes 4°50 7°84 1:74 


—P. W. H. J. . 


[11711.]—Time at our Antipodes.—This will 
depond on whether the Antipodes are inhabited by 
persons arriving there from the east or from the west. 
By the time that two travellers round the world, who 
have left a given meridian at the same time by directly 
opposite courses, meet again on anothor meridian, one 
will have gained an hour for every tifteen degrees of 
longitude he has passed, and the otuer will bave lost 
in the same proportion. Consequently, one will be 
teenty-fonr hours in advance of the other, one con- 
sidering the day of the weck (say) Tuesday, while the 
other considers it Monday. The same effect would be 
observed by a traveller arriving after a tonr of tho 
globe at the same meridian from which he started. If 
his retarn occurred on a Monday be would, if his 
course had been easterly, have gaiued a day, and would 
consider it Tuesday. If, on the other hand, ho had 
gone round the world from east to west, he would have 
lost a day, and would consider the day of his return 
Sanday (Herscbel's * Outlines,” section 257). Practi- 
cally, aa regards Australia and New Zealand, Iimacine 
(speaking under correction) that, since the course of 
veascls sailing thither lies, as a rule, round the Cape of 
Good Hope, to eay nothing of the overland trafo vid 


Gallo, time is reckoned in the same directinn—that is 
to say,the Australasians are in advance of ua. Moreover, 
the longitude of New Zealand is within 180° east of 
Greenwich, and it is, therefore, more natural that time 
should be reckoned by the shorter distances, and that 
our time should be oonsidered ten or eleven hours 
slower than Australasian time instead of fourteen or 
thirteen hours faster.—V. B. 


(11718.;,—Composition for Moulding.—The 
following is used by gilders:— Mix 141b. of glue. 71b. 
rosin, 4lb. pitch, 24 pints linseed oil, 5 pints of water 
(more or less according to the quantity required). Bail 
the whole together, well stir. ing until dissolved, adding 
as much whiting as will render it of a hard consistency, 
then press it into mould, which has been previously 
oiled with sweet oil. No more should be mixed than 
can be used before it becomes sensibly hard, as it will 
require steaming before it can be used again. Another 
recipe is this :—Make a very clear glue with three parts 
of Flanders glue and one part of isinglass, by dissolv- 
ing the two kinds separately in a large quantity of 
water, and mix them together, after they have been 
strained through a piece of fine linen to separate the 
filth and heterogeneous parts which eonld not be dis- 
solved. The quantity of water cannot be fixed because 
all kinds of glue are not homogeneous, so that some 
require more than others. The proper strength may 
be found by suffering the gine to become perfectly cold, 
it must then barely form a jelly. The glue is then to 
be gently heated, then mixed with sawdust sifted 
through a fine sieve. The moulds are then to be oiled 
with nut oil, and the glue pressed into the moald, 
covered with weighted board, and then set to dry near 
a oe on the casting is dry it is to be trimmed. 
—P. W. H.J. 


[11715..—Testing Acetio Acid.—Evaporate 
about an ounce to dryness, it should leave little or no 
residue. If any remains, dissolve in water and add a 
few drops of solution of barium chloride and hydro- 
chloric acid, if a precipitate forms it shows the pre- 
sence either of a sulphate or of free sulphuric acid. 
To distinguish the latter from the former add 4 few 
graius of pure cane sugar to an ounce of the acid, and 
evaporate to dryness at a heat ef abont 120°C. The 
residue will be blackened when free sulpburie acid in 
any quantity is present. It may also contain hydro- 
chloric acid, which could be easily known by dilating 
the acid with water, and adding silver nitrate. If a 
white cardy precipitate falls it is due to the presence of 
chlorine, Dilute another portion of the acid witb 
water, and pass a current of sulphydrie acid through 
it. A blackoaing denotes the presence of lead or cop- 
per. These are the usual impurities in vinegar. Some- 
times capsicum or red pepper is used to mako it pun- 
gent, and to make it appear stronger than it really is. 
—ETHYL, 


(11715.]—Testing Acetic Acid.—Snulphuric acid 
is added in small quantity to vinegar to check the de- 
composition or mothering when the acidification is 
complete. Sulphuric acid is best detected by bariam 
chloride, or barinm nitrate dissolved iu water: upor 
addition of sulphuric acid in any soluble state of com- 
bination a white precipitate is formed insolable in 
nitric acid. Nitric acid, when boiled with a solntion of 
indigo in sulphuric acid, bleaches the indigo solution. 
Hydrochloric acid may be detected easily by solution 
of nitrate of silver; upon adding the former or any 
soluble chloride to the latter, a whito curdy precipitate 
of chloride of silver falls, insoluble in nitric acid, but 
freely soluble in ammonia of cyanide of potassiam.— 
W. L. G 


(11722.].—Eyebrows Falling Off.— Has not 
“ Subscriber from tho First” some other symptoms 
denoting ill-health, of which this is only a minor mani- 
festation? Plumbum (lead) in poisonous doses will 
occasion the hair on the eyebrows to fall off, and we 
hommopaths say it will consequently stop it. Is 
subscriber in any way engaged in a trade whore he in- 
hales the fumes of lead? If so, that is the cause, and 
confirms the homemopathic proving of lead. If the 
falling off is not caused by lead he might try it. From 
some homeopathic chemist procure a sixpenny bottle 
of plambam, No. 8 trituration, and take a grain (a8 
much as will lie on a threepenny piece, not piled up) 
morning and evening, in a little water on an empty 
stomach.— WATTS. 


111722.. —Eyebrows Falling Off.—Rnub with 8 
little olive oil and rose-water.—RatT-Tart. 


(11728.]—Defective Contact Breaker.—I have 
been in the same bother, but got over it. I have now 
had an eloctric bell at work, with one pint Daniel's, 
for nearly tive months; bat being in a warm place I 
have had to add some acid solution to porous cell, I 
made it, also a coil (I used bottling wire for the coil, 
which, I thivk, is superior, being bright, soft, charcoal 
wire), made a machine, covered my own wire, &c., from 
instructions given in ours“ to others by Mr. Tonkes 
and other kind correspondents. I fonnd the fault of 
my contact breaker was owing to the screw being fixed 
to a rigid arm, the vibrations gradnally unserewing the 
screw. I have now monnted the screw one spring 
arm similar to the sprig the armature is mounted on, 
and added a nat to the acrew to tighten it when in its 
proper position. The springs must be of a proper 
strength, which a few trials will determine.— W 
Bol. rox. 


I11724.]— Discharge of Water Over Weirs 
—I extract the following from Templeton's rule for the 
number of cubic feet discharged in any number of 
seconds. Multiply together the number of reconds,; 
the width of the Weir in feet, and the co-efficient ~> 
taken from the table. the product will bo the nam? ; 
of cubic feet discharged in the time. (There is a te 
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given that gives the value of k for different depths.) 
The value of k in the case mentioned is ‘29171. 
e`. 86,400 x 4 x 29171 = 100,597°876 of cubic feet, 
and if any other of the elements of this question was 
wanting, it eould be found, with the help of the others, 
by substitution.—P. W. H. J. 


111728. — Ad qusting Balances and Main- 
SDrings.— The in formation respec ng balances will 
be found on pp. 102 and 279, Vol. XIV. of the ENGLISH 
Mecnanic. The balls on an adjusting rod are used 
to alide up or down until they nearly balance the power 
of the mainspring for the first revolution after the 
chain is wound np, and by which the force of all the 
other revolations is oompared.— WEST CORNWALL. 


[11729.] Teeth of Spur Wheels.—Itf a“ Pattern 
Maker” gets an odontograph, au instrament (price 58.) 
invented by Professor Willis, of Cambridge, he will 
find in it correct information for setting out forms of 
teeth, ao that any two wheels of a set may work trulv 


togetber. The use of the instrament is very easily 
learned.—Go-AHEAD. 
(11750.]—Artiticial dm. e, also called 


Dextrin 
British gum, would probably sult * Wrinkle.” It would 
be much cheaper to buy than make, as it is prepared 
in enormous quantities. I give the recipe on a small 
scale:—Malt (crashed small), 1lb.; warm water, 2 
gallons; mix, heat the whole to 146° Fahr., add of 
potato starch blb., raise the heat, to 160° Fahr. and 
mash for about twenty-five minutes, or until the liquid 
becomes thin and clear; it must then be iustantly 
run off, and raised to the bolling point to prevent the 
formation of sugar; after boiling for three or foor 
minutes the whole must be filtered and evaporated to 
dryness by a steam heat.—A BARRISTER. 


[11781.]—Hair Wash.—If “ Excelsior” consults 
“ours,” p. 140, he will find an excellent recine for the 
hair and many other pnrposes. I have need ammonia 
for years. My head is ontirely free from seurf, the 
hair smooth and glossy, and I seldom require pomatum. 
Pour a few drops of ammonia into a basin of tepid 
water, and wash the head thoroughly, at the samo time 
oe a little soap. Well rinse in warm water.—XM. 

OPE. 


(11732.]—Temperature of Ice and Water.— 
Let z be the temperature of the water after the melting 
of the ice. 3 kilogrammes of water on passing from 
79° C. to x° will lose 8 (79 — x) units of heat; whilst 1 
kilogramme of ice will absorb on passing from 0° to 2° 
a quantity of heat represented by 79 + z. Conse- 
quently we have the equation 8 (79 — x) = 79 + t, 
trom which we conclude z = 89°5° C.—F. T. 


[11786.J—Extracting Iodine from Seaweed 
Ashes.—"J. R.” will easily extract iodine from sea- 
weed ashes by mixing them with dioxide of manganese 
and sulphuric acid, heating moderately, when iodine 
will evolve in fine violet vapours, which will condense 
if received in a cool recipient.—F. T. 


(11738. —Extracting Iodine from Seaweed 
Ashes.—Ke)p (the half vitrefied ashes of seaweed) is 
exbausted with water and the solution filtered; the 
liquid is then concentrated by evaporation until reduced 
to a very small volume, the chloride of sodiam, car- 
bonate of soda, chloride of potassiam, and other salts, 
being removed as they successively assume the crystal- 
line form. Oil of vitriol is now added in excess to the 
residual dark brown “ mother ” liquor (iodine lye), and 
the evolved gases are either kin or allowed to es- 
en pe by a fiue; the liquid, after standing some time, is 
filtered, heated to about 140° Fahrenheit, and mixed 
with as much binoxide of manganese as there was oil 
of vitriol employed; the whole is then introduced into 
a cylindrical leaden still, furnished with a very short 
head, and connected with two or three large globular 
glass receivers, and heat is applied, when fumes of iodine 
are evolved and condense in the receivers. Daring the 
distillation very great care is taken to watch thé pro- 
cess, aud prevent the neck of the still becoming choked 
with condensed iodine, For this purpose the head of 
the’ still is usually furnished with a movable stopper, 
by which the proceas may be watched, and additions of 
manganese or sulphuric acid made, if reqnired. To 
render the prodact pure, it should be passed between 
blotting paper, and then resublimed in glass or stone- 
ware.—A BARRISTER. 


f11788.]—Cyanide of Potassium.—It is really 


* astonishing that “ Dentiste” hns not met with a serious 


a 


accident for using, with so little precantion, cyanide of 
potassiam. This substance ie one of the most deadly 
poisons known, and second only in thut respect to 
prossic acid or nicotine. Compared with it, arsenio is 
quite harmless. Its best antidote is a mixture of tho 
following aubstances:— Sodium carbonate, ferrous sal- 
phate, ferric sulphate.—F, T. 


(11738.]—Cyanide of Potassium.—This is one 
of the most powerful and dangerons poisons known; it 
is, in fact, solid prussie acid. The only available treat- 
ment is instantly to place the head and face of any ove 
poisoned with this drug (or with prussio acid) undor a 
powerfal stream of water from a tap or pump. but a 
delay of a very few minutes would be certainly fatal, 
It is impossible to aay what the precipitate in Den- 
tiste's“ bath is unless we know what it is composed of; 
be speaks of a saucepan, in that case probably all the 
gold has been precipitated. Cyanide baths give off 
fumes which are very unhealthy.—A BARRISTER. 


111747.) — Canoe Woyage.—Having been used 
to the sea for somo yenrs past, and having n skiff of 
my own in which I take long trips, I shall be 
glad to give Afloat“ any information I can ou 
the eubject. 1. I think “ Afloat“ would find it} 
he safust and wisest plan to keep to the Ecglisu 
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coast, as going far from land im a small boat is | 

going along the coast, in case of 
might find a anit- 
shore, and haul ap 


too great a risk. In 
being caught in a breeze, “ Afloat" 
able place to run his canoe on 
whereas if in the middle of the Irish Channel he ma 
stand a good chance of going to Davy Jones's locker. 


should think the best trip “ Afloat” could take would be 
to the south of Wales and up the Severn; he would, no 
place of interest each day, 
sleeping. 2. As regards 
the fitting o! canoe, &c., preparing is preventing, and 
be well fitted ont, and 
a water-tight cupboard or 
locker, where he might keep the following artioles, 
A small compass and bin- 
nacie, which he would require in case of fog, or not 
till after dark; also some 
he intends to go. I have 
in going along a 
every information 
yon reqnire, are not very large, and each one takes in 
abont sixty miles of the coast, they cost about 1s. 6d. 
each. A Nautical Almanac wonld also be a very useful 
“ Afloat” would have the time of high 
buoys, conrses 
Co., or for a few shillings may get 
a book in connection with the charts; all these above 
could be obtained at any marine shop. 8. I should 
recommend Afloat“ to have a lug sail fitted to his 
canoe, that he may nse when he has a fair wind, I have 
one to my boat which answers well, and saves a great 
All the gear is made very light, 
unbleached calico, is hoisted by a 
attached to a traveller which runs on 
the mast, and the gaft hooked to the traveller. The 
fail is a large one that I might take advantage of light 
winds, but will reef down to half its size when wanted ; 
hoisted or taken down with- 
ont having to move, and when down does not take np 
mnch room. I shall be most happy to give “ Afloat” 
any information I can through your valuable paper. 


doubt, be able to reach some 
and find accommodation for 


„Afloat“ before starting should 
at one end of canoe have 


which would prove useful 


reaching the intended place 
hand charts of the const 
always found them most usefal things 
strange const, they give you nearly 


thing to bevo. 
water at different ports, all the lights, 
from place to place, 


many miles pulling. 
and tho sail, made of 
halliard which is 


it is very compact, can be 


—Jack Tar. 


11748.]—Artificial Manures.—If “Guano” is 
suffleiently acquainted with the French language I 
should advise him to read the following book, 


t Recherches Chimiques sur la Vegetation,“ par M. 
George Will, Professeur au Muscum d'Histoire 
Naturelle de Paria, as it is the best book, in my opinion, 
published about such matters.—F. T. 


[11748.] Artificial Manures.—The information 


requested would donhtless be exceedingly interesting. 


Several years’ experience as a consulting farmer (not, 
however, pecuniarily interested) has taught me that a 


good soil should originally contain silex, alumina, 


lime, and magnesia; the two latter, however, can be 


supplied if absent for little more than the cost of car- 


riage, when the former earths are absent, as on chalk 


and peat soils, the farmer must make a surface soil by 
carting mari on it, if he can get it; but silex alonc— 
viz., pure sand is not worth even carting. 
manare : if the soil does not contain sulphnr, chlorine, 
and soda, these can be given cheaply to it in gypsum 
and refuse salt; then all we want more are potash, 
phosphorus, and the valuable stimulant nitrogen; how to 
obtain these cheaply is the farmer's problem. Coprolites 
and bones will give us the phosphorous with the less 
valuable lime and magnesia. Saperphosphate gives us 
the same ingredients with sulphur; the bones give a 
little nitrogen. Peruvian guano gives us much more, 
bat both these valuable manuresare deficient of potash, 
hence their failure on a non-potassifereus soil to raise 
good crops of potatoes, which are great potash 
reqnisitionists; s0 we must supply this alkali in sea. 
weed or kainit. Saltpetre would be a glorious fertiliser, 
bat it is too dear. Nitrogen I have callcd a stimulant, 
for its presenco greatly excites growth, and if nsed 
alone will rapidly exhaust the soil. Hence the land- 
lords’ prohibition of the use of soot and gas liquor, and 
the old farmers’ prejudice against guano, which is 
about as sensiblo as a merchant having a prejudice 
against his cheque-book because ita use diminished his 
balance at the banker's. It would be an interesting 
experiment to crop successively a patch of land 
manured with nitrate of ammonia alone, and note the 
resulta both on land and the produce. What salts plants 
and crops of varions kinds really require, and how far 
they possess power of substitution of one ingredient for 
another, e.g., soda for potash, lime for magnesia, can 
only be decided by a series of carefal experimonts, far 
ont of the power of an individual farmer to make ; they 
rhonld be made by a Government department, and the 
resnits published for the benefit of the community at 
large.— HAMMER. 


(11756. Power of Water-Wheel.—In your 
isane of this day (May 8), I see a query from “ Water- 
Wheel” requiring the power of a water-wheal under 
three distiuct times of supply—viz., 4h., Ch., and 8h. All 
who are in auy way acquainted with hydraulles must 
be aware that unless the head or fall of water is known 
or given, no power can be arrived at. I shall and am 
always ready to answer such queries; but unless the 
most essential part is given, I must decline oven at- 
tempting arepl;. In this case there are several of the 
most important data missing. Let your correspondent 
give the following, aud uo mere is required: —The fall 
or head in feet or decimal parts, the principle of wheels 
to be adopted, the size of pipe to be used and distance, 
the mean contents of each bucket, or, if he cannot 
arrive at such, give a sketch of the shape, giving prin- 
cipal dimensions, to enable the mean contente to be 
deduced, also whether buckets are iron or wood, and, if 
possible, approximate weight of whcel, so that the 
velocity may be arrived at rom the revclations given. 
—J. GILLAIED. 


Now for 
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[11761.] -Magnetism.—The second experiment 
j has nothing to do with “increased transparency of 
iron;” the particles are simply arranged in polar 
order with their longest axis in the line of the tube; 
this, of conrse, diminishes the obstruction offered te 
the passage of light when the particles are floating 
about in all directions. If the beam of light were 
sent across the tube, probably the light would be’ 
diminished, owing to the concentration of the particles 
in that direction.—S1ema. 


[11770.] — Magnetıc. —I am of opinion that 
“H. G. Wa” needle was all right if he had letit 
alone. He has probably neutralised it by using the 
wrong end of his horse-shoe magnet in his manipula- 
tions, or he has rubbed in the wrong direction, 2 he 
will examine his horse-shoe magnet he will find the 
north pole marked. Let him uso this pole alone, and 
stroke the needle from north to south, as marked upon 
the needle, repeating the process antil it again becomes 
magnetic.—J. Hopkins, 


(11770. -Magnetic.—In answer to “H. G. WI 
beg to say I thiuk he must have rabbed the needle with 
the magnet in an improper manner. The proper way 
would be as follows :—Apply the magnet directly in the 
centre of the needle, in such a manner that its north 
pole would be near the south pole of the needle, and its 
south pole would be near the north pole ef the needle. 
Then draw the magnet from end to end of the needle 
with a little friction (keeping both poles of magnet 
upon it) After a few such rabs, return the magnet to 
the centre of the needle, and withdraw it, when I have 
no doubt he will find the needle magnetised. II 
“IH. G. W.” applied the magnet to the needle with 
their respective poles in the same direction, the mag- 
netic state of the needle would be destroyed, owing to 
the repulsive tendency of like polarities. I should 
mention, that if a needle is magnetised at all, it must 
point in the proper direction, provided no magnetic 
substance is present to interfere with its directive 
power.—Do Fer. 


(11774.}—Caulkimg Boats.—An excellent mate- ` 
rial now very mnch used for this purpose is cotton 
yarn. It is apun for the purpose and made up into 
balls like lamp wicks. It may generally be purchased 
at a cheap rate at any sea-side town.—A BARRISTER. 


[11785.)—London Blackbeetles.—Introduce a 
hedgehog to your cellara or kitchen and it will soon de- 
molish all such pests, Proved.—M. Pope. 


(11786.}—To “J. K. P. This query should have 
been headed “ Screw Cutting,” as it refers to a query 
(No. 11426), under that title, on p. 51, to which 1 gave 
an answer on p. 104. I have in consequence had to 
search the back numbers, at some tronble, having for- 
gotten in the moanwhile all abont the mame of 
“ Digby” and hia requirements. Digby“ has only to 
remember that the wheels are not all ina line, as the 
joint of the whecl-plate gives great choice of position, 
and he will then see that if the ehange wheels are 
not too coarse in their teeth, he will have room to put 
on any reasonable variety of trains.—J. K. P. 


(11788.]—Bunions.—I! the case “Der Mond ” re- 
fers to is a hardening of the skin or corn on the joint 
of the great toe, it may be relieved by frequent bath- 
ing, and using a felt eorn plaister; if the great toe is 
turned away from the straight line of the inner side of 
the foot, wearing boots large and wide at the toes, and 
fastened firm round the instep to prevent the boot 
slipping, will be a great assistance, and will allow the 
toe to grow back to its old line; but if it is an enlarge- 
ment of the bony joint (exostosis), Iam afraid there 
is no help for it, as the many cases daily seen prove. 
Iodine ointments and strong liniments are sometimes 
recommended, but they have no more effect than to 
destroy the cuticle ef the skin.—R. T. 


(11790.] —-Photography.— another sample of 
collodion; it is impossible to say what is the matter 
with it without knowing the composition and state of 
tho old collodion. When necessary it should be dilated 
with sulphuric ether, and not with alcohal, as it is the 
former which has evaperated, and most collodions have 
as much spirit added te them as they will bear before 
they reach the consumer. It does not signify how much 
salt is added to the precipitating tube, so long as the 
quantity is in excess of the silver, which is precipitated 
in the form of gray mud, being, in fact, in a metallic 
form finally divided. A positive fixing bath, if suffi- 
ciently large, may be used for months; if only a small 
quantity be employed it quickly deteriorates. I should 
think, from many experiments I have made, that the 
exposnre required in a glass-house wonld be fonr or five 
times as much as in the open air.—A BARRISTER. 


——— efſ88—.—— 


A Remarkable Locust.—In a lecture on spon- 
taneous generation recently delivered by Dr. J. C. 
Dalton, the well-known Professor of Physiology at New 
York, he remarks that there is no point connected with 
the habits of animals surrounded by so many obstacles 
to a complete elucidation as that of their reproduction. 
The deposit of eggs in one season, which are not hatched 
until the parents are dead, or have disappeared, for 
example, Professor Dalton illustrates by the case of an 
American locust (Cicada septendecem). A period of 
seventsen years clapses between the hatching of tho 
larra and the appearance of the perfect insect, t. 
larva all this time remaining buried in the gron: 
whils the life of the insect in its perfect state does 
last over six weeks, A brood of these locusts an. 
in ‘he city of New York in 1848, and again in 1%, 
they return, the Professor remarks, with th- 
1 regularitg, their next appearanc: 

u 1877. d 
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UNANSWERED QUERIES. 


— — 

The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Since our last W. L. G.” has answered 11272; “A 
Barrister,” 11275, 11282, 11283. 


11852 Fox Skin. p. 49 

11335 Model Steamboat, 49 
Candied Peel, 49 

Blankets, 49 

Precious Stones, 49 
Brickmaking in Canada, p. 50 
Wardian Case, 50 

Sulpbur Soap, 50 

Salt, 50 

On Fortifications, 50 
Foreign Wood, 50 

Ivory Handles for Whips, 50 
Sting-proof Gloves, 50 
Analysis of Albite, 50 
Painting, 50 

Crossbow, 50 

Sewing Machine Extras, 50 
Botany, p. 51 

Fitting New Roller and Lever to Watch, 51 
Lapidaries’ Tools, 61 

Porous Charcoal. 51 


QUERIES, 


— —— 


11791. ]- Col. Stuart Wortley’s Emulsion 
Process. — Will any photographic reader kindly give 
the details of this process —the composition of the pre- 
age and the developer, the time of exposure, &c.— 


01792.) Compound Engine,—Could any of “our” 
readers tell mo what proportion the high pressure 
cylinder should bear to the low pressure cylinder? Also 
the size of steam receiver for a given size of engine? 
FALSTAFF. 


[11793.—Area of Chimney.—Can any of “our” 
readers tell me of a rule to determine the area of a 
chimney, from a given area of firegrate surface? I bave 
a small heating furnace to make; the area of flregrate is 
800 square inches. I shonld like to know what size of 
chimney it will requlre.—FALSTAFr. 


111794.]—Olutch for Driving-Wheel of Veloce. 
II should be glad if any readers would kindly describe 
and sketch me a clutch for the driving wheels of a 
veloce. Essentials: 1. An instant, certain, and firm 
hold of the driving-wheel, at the commencement of the 
stroke. 2 Self-acting release at the end of the stroke. 
8. Nolselessness during the interval between the strokes. 
4 Simplicity.—J. W. TAYLOR. 


1796.)—Rough Pitch, &c.—To Henry W. FIELD. 
IL return thanks for information in the ENGLISH 
Mecuanic, of December 22, 1671. Would you again 
favour me with some information on rough pitch, and 
how to ascertain the breadth of tool for cutting screws ? 
—THomas BNA DSHAW. 


111796. Coloured Printing Inks.—An Amateur 
Printer would be greatly indebted to any person who 
may be kind enough to inform him the method of mixing 
the different coloured printing inks, such as yellow, 
violet, éc.—H. W. 


11797.]—Preserving Moths and Butterflies.— 
Can any of our readers oblige by telling me the 
easiest way of preserving small moths’ and butterfilos’ 
bodies from decay? I have tried camphor, and that 
does not have the desired effect.—-CHERRYEATER. 


11798.— Uncoiling New Wire Rope.—I shall 
be obliged if any readers will inform me the proper way 
to uncoil a new wire rope. Not having had much prac- 
tice, I am sometimes troubled by the rope twisting 
very much, when uncoiling by hand, thereby making it 
difficult to handle, and damaging the rope, besides loss 
of time.—Bor.eR-MINDER. 


(11799. - Botany in Cornwall. Would any reader 
kindly inform me whether there exists a list of the 
flowers, &c., found in the north of Cornwall, round Bude, 
stating places where they may be found—also the beat 
book, with plates, for naming the specimens? — T. A. D. 


[(11800.] —Electrical,.—I should be glad to know the 
wav by which (1) the electromotive forces of two 
different kinds of battery are compared; (2) the means 
of estimating the resistaace, both internal and external, 
of a battery, in terms of a given length of wire, using 
the T galvanometer, both for 1 and 2. I know that this 
is possible, but don't seo my way quite clearly. Perhaps 
Sigma, or some other of “our” electrical friends would 
help me.—T. A. D. 


[11801.}—Question in Trigonometry.—Perhaps 
somo kind reader would give some information as to 
how the following question in trigonometry could be 
solved. The sides of a triangle, A B C. are given as 
followa:—A B = 1127; A O = 1044; B C = 9539. If P 
be a point within the triangle, at which the sides snb- 
tend each an angle of 120, find the values of A P, B P, 
C P’—Nouma. 


_ [11802.}—Date of Patent.—Can any one please 
inform meof the date of the patent described in the 
ExOLISH Mecnanic, No. 824, June 9, 1871, called “Au 
Improved Bakers’ Oven“? I bavo been at work upon 
such an iden, for a emelting furnace, for tome 8 or 4 
years, and would if possible, be glad to learn the date of 
this American patent.—A SUBSCRIBER FROM THE FIRST. 


(11893.] —Euplectella spinosa.—Can any of yonr 
correspondents kindly give me a descripion of 
Eupleotella spinosa ?—A CONSTANT SuBSCBIBER. 


[11804] — Estate Agencies.—I should be much 
cbicted if your correspondent, a “ Thirteen Nears' 
Acent,” who go kindly answered my query on the tbove 

TaS ear l. p. 153). wonld nowgive 


me further information on the following particulars :— 
(1) Which are the countries in which a beginner is most 
likely to succeed? (2) Would that beginner experience 
any difficulty in finding a gentleman who would be 

ing to take him as a pupil? (3) What are the usual 
terms for such education? (4) At what age ought it to 
commence? (5) How long is it generally continued ? 
(8) What is the usually accepted social position of an 
individual following this profession ?—L. 


(11805. Extracting Gelatine from Bones.— 
Would the person who informed me that to extract 
gelatine from bones would require 4lb. pressure give 
farther information? I have tried 4lb. and up to 12lb. 
withont success, and have steamed them till quite soft. 
The French and Germans obtain it from this method 
with great success, so please inform me the reason of 
my failure and what bones you used, and the length of 
time they require to steam. Do the bones require to be 
subjected to any chemical preparation before steaming ? 
—R. NewH ax. 


[11806.]}—Power Loom Weaving.—I should be 
much obliged to any one who could inform mo of any 
work on power loom weaving, as I want to get some in- 
formation about the various improvements . made 
in weaving plain calico, and the best sort of henalds, 
1 and picking and tappit motions 7 —LANCASHIRE 

AD. 


[11807.]—Preserving Heat and Boiler.—Will any 
of our readers kindly give advice as to the following :— 
We have a vertical boiler, half of which and a quantity 
of steam-pipe is exposed. What is tho best covering to 
keep inthe heat and prevent the plates scaling away 
with rust? Also a fow hints how to arrange a sieve to 
work by power would be deemed a great favour by— 
SIMPLEX. 


11808. —-Photographing the Sun.— Will someone 
of “our” many astronomical correspondents give mo in- 
formation in reference to photographing the suu? Ihave 
tried a flash exposure (slit jin. wide) on 3in. achromatic, 
but all the negatives are solarised, or burned up; also 
tried with aperture capped down to l}in. Any Bug- 
gestions would be acceptable to—PAssYUNkK. 


11809 ]—Cool Air in Hot Climates.—I am living 
in Malta, with the prospect of remaining here some years, 
and am told that the summer heat is great and trying, 
the nights being nearly as hot as the days. Now, if ice 
can be manufactured cheaply, I see no reason why 
large houses should not be supplied with a steady flow 
of cool pure air at a very moderate expense, but this is 
a matter for landlords to take action in. My object in 
writing is to see whether, by the kind assistance of some 
of your practical and ingeni»us subscribers, an unfor- 
tunate tennant, liable to sudden changes of quarters, may 
not be able to adopt some plan for securing cool and 
fresh air whilst asleep or quite quiet. I believe a patent 
has been taken out for making ice by the alternate 
compression and expansion of air, and, if this answers, 
it is evident that about 1,000 cubic feet of air could be 
reduced 15° in temperature, instead of converting Lb. of 
water into ice. According to alate number of “ours,” 
cars have been actually propelled by moans of cases of 
compressed air, then, why should not a box bed or 
miniature sitting room be construoted of some non- 
conducting material, and be furnished with one of these 
cases, so arranged that the air in escaping from it 
should draw in a current cf external air, cooling it to 
60°, exactly as it cools the water in the ice-making 
machine, and at the same time driving cut the hot re- 
apired air? What a boon some such arrangement would 
prove in India. I shall be much obliged for information 
as to nature and cost of machinery for compressing air, 
and of cases to contain the air, and to whom I might 
apply to try and get this idea curried out. Also for any 
suggestions of some more feasible plan.—C. H. B. 


[11810.}—Colds in the Head, &c.—Will some one 
kindly acquaint me with a remedy for continual colds in 
the head, accompanied by a constant stuffing of the 
nostrils, and consequently producing a most annoying 
and disfiguring enlargement of the nose ?—X. Y. 


111811. Lime- juice and Glycerine.— Will“ May- 
land" (reply 11593) kindly say the quantities each of 
glycerine; carbonate of potash, and lime-water?—Country 

ARBER. 


[11812]—Aerated Waters.—Will a brother reader 
kindly inform me whether I can make the above in 
small quantities, and if so, give particulara of same, to be 
used for lemon and other syrups ?—CoUNTRY BARBER. 


[11618.]—-Oatcake Making and Baking Machine. 
—Could any kind reader inform me if he kgows 
whether such a machine is made for making or baking 
oatcakes? I know in some parts of Lancashire oatcakes 
are sold wholesale very much, and I have been told 
there are machines in existence for this purpose. Are 
there ?—T. E. 


(11814J)—Lathe Queries.—Would “J. K. P.“ inform 
me if there is any other way of fitting a double coned 
mandril than the (to all appearance) complicated one of 
Whitworth's, I mean, for a single gear lathe? In what 
way are the lighter lathes of the ornamental makers 
fitted? Are theirs different, or is Whitworth’s oonsi- 
dered the best method ?—ANGLOo-CELTIC. 


11815. — Fishing Rods.—Can “ Jack of All Trades” 
tell mo if the first-class English rod makers use any par- 
ticular kind of plane for rounding or finishing their 
rods? as I was informed by an Irish maker that the 
superiority of English rods resulted from some secret 
of the kind. Also could he giva me the secret of the 
brown stain used for the ashen butts ?—ANGLO-CELTIC, 


(11816]—Fixing Balance-Wheel on Verge.— 
I should be obliged to “Yorkshire Pivot” or * West 
Cornwall” if they would tell mo the best method to fix 
the balance-wheel on the vergo. I have had to put a 
new verge in; the brass was too high to hammer down, 
and pivots too long, which was very difficult, uot having 
the proper tools. Lam obliged to both of them for their 
recent information. I hope they will not quarrel about 
which gives the best information. I did use solder to 
fasten the escape-wheel in lever watch.—3. H. L. 


[11817..—Portland Cement —Could any of your 
numerous correspondenta give tho best plan of kiln for 
burning Portland cement, and bow long it requires to 
barn the samo, and what proportion of fuel to coment 
burnt? Also what kind of machino uaed for crushing 
before entering the mill, to be ground tine? Any prac; 
tical advice on the above will ublizye—ReLwor (Hungary). 
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(11818.}—Hlouse Heating.—Facl being extremely 
dear on the Continent, could any of your numerous cor- 
ake give a Pree plan of heating four rooms 
with one fire, they all being on one floor, and forming s 
square? Say from the cooking stove, it being placed in 
one of the four rooms.—Reuwot (Hungary) 


01819. —Roof of International Exhibition 
Building.—On what priuciple is the glazing of the 
above roof done H. B. E. 


111820. ]J—Gas Bags.—I shall feel very gratefal if 
some kind reader will oblige mo by answering the fol- 
lowing questions, to enable me to construct a gas bag 
and pressure boards for oxygen gas:—l. What kind of 
twill is employed for the bays, and where obtaiosbie? 
2. How are the seams made in the twill. and how is the 
tubing connected? 8 Is there any difference in con- 
struction of the bags used for oxygen and hydrogen? 
4. How are the pressure boards made ?—J. Hugues. 


[11821.]—Holly.—Can some one tell me how holly 
ought to be treated in order to preserve tho extremo 
whiteness of the wood? That which I have out dern 
and seasoned in a dry room, though good and sound, is 
not white.—X. X. 


[11822 —Slide Rest.— Would J. K. P.,“ or some 
other reader, kiudly yive mo the sizes for a Shin. eiide 
rest, as I should like to fit one up for my lathe? I am 
going to make my own patterns; as I have no planiag 
machine, I shall have to fit them by hand. A few hints 
as to the best way of doing the same would greatly 
oblige—- AMATEUR ENGINEER. 


11823. —Holtz's Electrical Machine.— Fill some 
one of my fellow subscribera help me in a difficenity ? 
I am ondeavonring to maker Holtz'a electrical machine, 
like the one figured on p. 90. I cannot succeed in cut- 
ting the windows and central hole. Ifany one will tell 
me the proper method, I shall be very much obliged.— 
J. STARLING. 


[11824J]—Punching Machines.—Can any reader 
tell me the best kind of stcel to make punches to punch 
through din. bars, and the best way to temper the same? 
—A CONSTANT SUBSCRIBER, 


(11825.]— Testing Bleaching Powder.—Wuald 
some of our renders give me the menus of testing 
chloride of lime or bleaching powder? Can none of var 
able chemists give this teat, as it would be of grest 
service to me and perhaps a fow more of our readers, as 
I have seen the question asked before, and it has not been 
answered. —BLEACHING POWDER. 


01826.)—Tinning and Soldering.—Seldom a week 
passes but questions on this subject are asked and an- 
swered in the ExoLisH Mecuanic, bat I do not recollect 
any reason given why tho articles are tinned. Dariog 
the articles on the Amateur Workshop,” which ap- 
peared in an early volume, it was stated that rosin was 
employed, and sometimes tallow, to prevent oxidation 
of tae surfaces to be tianed, and I think if this was the 
only condition necessary, then rosiu would only be re- 
quired for tinning iron, &c.; but as we require chloride 
of zinc or salammoniac, &o., to tin iron, &, I suppose 
there must be some other reason for these substances 
being used, besides the preventing oxidation on the sar- 
face of the metal, particularly as these things gem 
more likely te favour than retard such oxidation, Can 
any of our talented correspondents give us any informs- 
tion on this subject? I have set up a theory of my uwa 
to account for it, but as I am not able to carry out the 
requisite chemical manipulations to prove its correctness 
or otherwise, I shall be thankful for the information 
from those who may know better than myself. Ny 
reason for asking this question is, that as the solder and 
the surface of the metal seem to ba so well amalga- 
mated, then if the conditions requisite for this amalgina- 
tion were thoroughly understood and could be applied to 
the whole of the particles of the metal when ina molten 
state, it may bea step in the direction of alloys of metals 
not at present used, say an alloy of iron with lead or 
tin, which, while possessing the rigidity of iron, would 
yield more easily to.the file or faraing tooL—A. B. 


(11827. —Sight.—I want the opinions of some of our 
oculist readers on the following:—I cannot see distant 
objects at all distinctly, things appearing double or 
treble if very far off. Printing the size of that in the 
MECHANIC appears most distinct at the distance of lig. 
from my eyes, and when Writing I often fud my cheek 
touching the (6in.) penholder. I enunot rend the name 
over the shop window across the street, and the letters 
composing it are Gin. high. At experimental lectures 
I lose half the pleasure and benefit from not being abla 
(from the middlo of the lecture- room) to see what is due 
by the lecturer at the table. When out for a walk with 
others, a distant object, say a house or church. is 
pointed out, but I cannot see it, whon it is plaiuly visible 
to others. But how is it that I can, by lookiug throuya 
a pinhole, held close to my eye, read the name opposite, 
count the windows in a distant house, and read letters 
6ft. off, which, otherwise, appear only a lot of tuisiy 
strokes? Is mine a case of myopia, or is it weak sish: ? 
I do not fancy it is the latter, as I can see well enough 
when objects are brought sufficiently near. Sboud 
I wear spectacles (and, if s0, how may I know the de-ree 
of concavity )), or what other remedy can I adop:! 
What are the “invisible” spectacles ?—W. P. 


11828.] Duration of Boiler.—A common siiile 
boiler has been in constant use for heating my hu: 
houses rather more than eleven years. Is there soy 
reason to conclude, merely fromm its ago, that it is becu- 
ing unsafe? By what tokens may approaching iif 
curity in a boiler, from weariug out, be suspected? H 
mine be replaced, which is considered the best forin vi 
N an the double L a very good one in all respecis. 


[11829.]~Tackle Poles.—Will some correspondent 
kindly tell me the bost way to fasten two poles at tue 
top fora block tackle, with loops for hanging on tL: 
block and fixing guya?—A. B. 


[11830.] Indicating Tablets for Electric Bells 
—Ï should be much obligod if suino of “our” electric 
friends would explain the construction of the indicatis: 
tablets for electric bells) A sketch would assist. — 
BOLTON. aie 


(11831.]—'Thermoma2ter.—Can any of “one K 
spondents infora ine uf the reason of the merca ad get 
thermemoter dividing, 89 that It registers oneng, . |. 
degrees higher than the actual host? Also nok, 1 8 
would oblige. =A. G. à te 
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111832.) —Paper-hanging, Sizing, &c.—I have 
lately built a house, and would like to know which is the 
best means to be used before putting on the paper- 
hangings. Should the walls have a coat of size? or should 
95 be coloured with brown umber or some such colour? 
or is the paper best pnt on the bare walls just as the 
Plasterers left them? and what time should elapse after 

lastering before the paper may be puton? The stone 
ambs of fireplaces I want to paint—should they be sized, 
and how many coats of paint should they have ?—J. F. R 


I11888.]— Smoky Ohimney.—I have a fireplace in 
a back kitchen, the flue of which runs up the eaves at 
the back of the house. The chimney-pots’ tops are 7ft. 
above the eaves, while the ridge is 9ft. The consequence 
ia, when the wind blows over the ridge, the chimney 
smokes. As it would be expensive to raise the chimney 
on account of the difficulty of scaffolding, could any 
form of chimney-pot be used that would prevent the 
smoke ?—dJ. F. R. 

11884] — Springs.— Will “Jack of All Trades” 
kindly give the process adopted to temper gun-lock 
springe, as those are made in Birmingham. I can make 

em after a fashion, but not satisfactorily. I harden by 
immersion in water when at a red heat, and then fry 
them in tallow until the tallow is burnt up, allowing 
them to cool in the pan. Ifa lead and tin bath is used, 
will he kindly give the proportions of the metals ?—Ax 
OLD GUNNER. 


I11886.]—-Arsenic in Wall Papers.—Can any of 
** our” readers inform me of a simple and easy mode of 
ascertaining whetber any preparation of arsenic has been 
used in colouring wall papers? I believe tho very 
bright and vivid shade of green called Scheele’s 
green is a chemical compound of arsenic and copper, 
and the application of a drop of liquid ammonia to the 
paper will indicate the presence of the latter metal, by 
turning the green to a bright blue; but I have heard 
that some of tho less brilliant shades of green paper 
really contain arsenic, and in these its presence is not 
so readily detected.—G. O. G. 


[11886.]}—Voicing Organ Pipes.—I am now far ad- 
vanced in the construction of a small organ, having 
everything ready for the metal pipes. Now, I am but a 
poor mau, and could not see my way to purchase metal 
pipes, so I made a row of zinc ones, but try as I will, 

cannot get anything but a cracked note out of them, 
and Iam persuaded that this is owing to the voicing. 
Why should I fail? I am not acquainted with any 
organ-building friend, and know nothing of the subject 
but what I have learnt in the Mecano, but nowhere 
can I find a clear explanation of the voicing. Would 
some kind friend assist me out of the difficulty? I have 
a row of 8. Diapason, one of flute with the bevil of the 
mouth inside, and a row of zinc pipes; they all want 
voicing; how must I proceed? I have still room for 
another row of metal pipes. Would it be breaking the 
rules the editor bas laid down to ask where I should 
get them cheapest, and what would bo the cost ?-~ALEPH. 


(11837.)—Organ Bellows.—Will “J. D.“ or any 
other correspondent kindly tell me the dimensions of 
bellows required to supply efficiently an organ contain- 
ing the following stops, and if these described by 
“J. D.“ will be large enough for tae purpose ?— 

Great ORGAN CO ro G, 56 Nores. as 

1 Open Diapason, large scale 

3 Open Diapason or Gamba, small scale, ten O 

8 Stop Diapason .....esssosesooosoeeses TTTETT 

4 Dulciana, ten. OOo... 

8 Viol di Gamba, ten. Oo.. 

6 Flute, ten. 0 6 eee eee „eee, 


7 Principal. 
8 Fifteenth 


2 
© 
* 


9 Sesqualtra, 8 ranks . . 
10 Hautboy, through gg eece 
PR DAL CCO ro E, 29 Norzgs. 

11 Bourdon 2 „ 0 e „e 
— Y, Z. 

[11838.]—Clock Pallet.—Would “ Yorkshire Pivot” 
or “ West Cornwall” give the best method of making an 
anchor-shaped pallet for an etght-day cased clock, or 
any other shape f—LaxcasHIRE AMATEUR. 


[11889.)—Plates Chemically Clean.—I hear that 
Dr. Anthony says, in a paper read to the Photographio 
Society, that he finds cleaning his plates in a bath of 

anide of potassium to be the best means of making 

em chemically clean. It seems to me that the sensi- 
tising bath would be spoiled by introducing plates 
cleaned with cyanide, and if the plates be washed under 
the tap after using cyanide I fancy that they might be- 
come greasy or otherwise unolean. I should feel greatly 
indebted to any fellow reader fora few suggestions rs- 
garding this or any other expeditious mode ef making 
plates chemically clean.—ADOLESCENS. 

(118:0.|— Whooping Cough, &c.— Will a sub- 
scriber kindly infurm me how to make balsam of hore- 
hound and aniseed ? also an effectual remedy for whoop- 
ing cough ?—T. C. H. 

1811.J—-Human Relics.—Will any correspondent 
oblige me with a little good information regarding the 
oldest human relico in the world? I believe it is to be 
seen in the Etruscan Vase Room at the British Museum. 
If I mistake not, it isthe skeleton of Pharoah Mykerinus. 
—RALPH Lowpox. 

111842.] —Indiarubber Gig Apron.— Will any 
reader of the MecHaANic kindly inform me how to pre- 
vent the above sticking together when sat upon ?—Z. 


[(11843.)}—Iron Castings—Wil some fellow reader 
give me some information respecting the method of 
obtaining a solid casting when a wrought-iron bar is put 
in? I have tried by putting the bar in red-hot, but this 
does not answer.— PERRY. 

18441 Rabbit Skins — The Hampshire Farmer’ 
has not responded to my inquiry about the red weed. 
I fancy it isthe persicaria, which has a pink or reddish 
hue over the whole plant, and is a great weed wherever 
it gets a chance of seeding and growing. My rabbits 
are now increasing so fast that I shall soon bo puting 
them to account, but rs we meen ty eat, not sell them, 
I want a hint as to preserving tlie skins. Can any of our 
friends say how they should be dressed in a simplo 
ready way ?—8ENECIO. 


(11815. New and Excellent Sun Screen.— Will 
Mr. BertLon (let. 487) have the goodness to explain how 
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the film of silver is deposited? He says the process is 
“extremely easy, and may be done by any one in a few 
minutes.“ I suppose an ordinary concave lens answers 
the purpose —it need not be a Barlow ?—ALBIREo. 


11846.]—Gold: Beating.—Can any reader explain 
the process of beating gold-leaf ?—AN AMATEUR GILDER. 

(11847.] —-Curry.— Will some contributor kindly give 
a recipe for making curry? Captain White's is gene- 
rally considered best. Is the recipe of this known ?— 
PETTY Coury. 


(11848.]—Conic Sections.—How must a cone be cut 
to produce the different conic sections viz., the ellipse, 
the parabola, and the hyperbola, especially the two 
latter ?—Rusricus. 


(11849.]—Printing in Canad a.— Would some sub- 
scriber having oorrect information kindly say what 
would be the prospects of a printer In Canada witha 
small capital (say £150)? and would it be advisable to 
take the cash or material? -A COUNTRY PRINTER. 


(11850.]—Pitches of Screws.—I shall feel obliged 
to any of your readers, practical shipbuilders, who will 
give me the following information. A known vessel of 
fine lines, whose displacement is 8,500 tons, is propelled 
by an 18ft. screw, of 28ft. pitch, at the rate of 14 knots 
per hour, the screw making 55 revolutions per minute. 
Ita disc srea is 254 sq. ft. Isit probable that another 
vessel of like displacement, but drawing only 10ft. of 
water, could be propelled by three or four screws of 
about 16ft. pitch and 9ft. diameter, making 100 revolu- 
tions per minute st the same rate, assuming the posil- 
tion of the screws, lines of vessel, midship section, skin 


resistance, &c., to be equally favourable for speed in | 


both cases? or would power so applied be wasted, and 
result only in churning the water? I should be glad to 
know, also, whether pitches of from 15ft. to 20ft. have 
been found admissible in practice for screws of about 
10ft. diameter. I am under the impression that Rennie, 
about the year 1856, made some experiments, giving 
favourable results, with small screws driven at high 
velocities, and read a paper on the subject at a meeting 
of the British Assooiation.— T. C. H. 


(11851.J]—Supercargo.—Will some obliging reader 
inform me what are the duties of a supercargo on board 
a merchant ship, what qualifications should a person 
have to fill such a situation, and what salary would he 
receive for going to Australia? Aro such jobs easy to 
get ?—0. N. C. 


111852.) — Pallet Springs. — Will Jack of AN 
Trades tell me of what size and number the wire most 
suitable for making the above should be 7?—MusicaL 


(11858.]}—Pedal Harmonium.—Will any brother 
reader give me the dimensions for a set of 29 pipes for 
a pedal harmonium, the reeds to be 16ft. tone, and how 
to pat the reeds on to them? Alsoa plan for a foot- 
blower forthe bellows, which is a single feeder, 10in. 
fall.—G. J. O. 


111854] — Raising Salt Water.— How is salt water 
usually raised to bath-bouses? Is there any other way 
except by manual labour? How many feet above high- 
water is usually necessary for the wator to be raised to 
enter the bath or bath cistern ?—PHIL4ANTHROPIST. 


(11855.)—-Hygrometer Motive-Power.—What is 
the substance that turns the index of the hygrometer 
that is generally on the top of the wheel barometer or 
weather-glass? I have tried catgut, but without success. 
- TROMAS DUNLOP. 


111856. — Lili tion. — Would some 
one advise me on this subject? The requirements for 
this examination include mathematics, modern lan- 

uages, and history ancient and modern, with geography. 

oes this include all the different branches of mathe- 
matics? if nut, how many? How many modern lan- 
guages are required? I would be thankfal fora few 

ints on this examination relating to the age of the can- 
didate. Perhaps “Sword and Pencil” or Artillery 
Captain would answer this.—ARIEL. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


Caution about Potatoes.— The use of potatoes 
is a preventative against scurvy, if not an actual cure 
for it. Potatoes that have been exposed to the air, and 
have become green, are unwholesome; and new pota- 
toea—i. e., unripe ones—have much to do with the 
prevalence of cholcra, and such like diseases, during 
the summer months.—Food Journal. 


Fruit and Grape Wine.—The main point of 
interest in distinguishing between the wines is, says 
Dr. F. Vorwerk, that the phosphoric acid present in 
genuine grape wine is combined with magnesia, while 
in fruit wines itis present in combination with lime. 
The simple addition, therofore, of ammonia (1 part to 
9 parts of wine) will produce in genuine wine, after 
twelve hours’ standing, the well-kuown precipitate of 
ammonia-phosphate of magnesia. 


Flexible Marble.—There has been exhibited in 
America a flexible marble slab, which is procured from 
the Portland quarries, Vermont. Professor Hay, of 
the Western University, of Pennsylvania, describes its 
constitution as—carbonate of lime, 97:50; magnesia, a 
trace; silica, 2:05; water, 45 = 100. Tho above com- 
position and its crystalline character together proclaim 
it to be a trae marble, and, at the same time, a pretty 
pure specimen of that mineral. The indabitable flexi- 
bility of the slab is its most remarkable feature. Dana 
states that some of the West Stockbridge marble is 
flexible in thin pieces when tirat taken out.“ The slab 
in the possession of Mr. Holliday is about 2in. thick, 
and is nearly as flexible as an equal thickness of vul- 
canised indiarabber. 


New works will soon be erected on a large ecale at 
Cambuslang, Scotland, for the manufacture of steel 
rails by the Siemens-Martin process. 

At Reay, Caithnesshire, a very large deposit of 
hematite ore of a superior quality has been found, and 
satisfactory reports are made by the sarveyors. 
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ANSWERS TO CORRESPONDENTS. 


— 


% % All communications should be addressed to the 
EDITOR of the ENGLISH MECHANIC, 81, Tavistook-street, 
Covent Garden, W.C. 


The following are tho initials, &., of letters to hand 
op to Tuesday morning, May 7, and unacknowledged 
elsewhere :— 


Wm. Whiteman.—A. C. F. F.—J. B. Ward.—Eppsand Co. 
—J. B. 8mithson.—Edmuod Broderip.—S. A. Sholl.— 
H. Hicks.— Wm. Bacon.—Fred. Harrison.— E. A. Fry.— 
John Barlow. — Ede Brothers - Wm. Botham.—J. and 
A. Pumphrey.— G. G. Busse. — C. H. Scott.—A Three 
Years’ Subscriber.—John Dutton. — Samuel Kempling. 
—R. Rogerson.— A. B. MacdowallL—T. T. Greg.— The 
Harmouious Blacksmith. —-Tucton.— E. L. G. — A. B.— 
Augustus Avame.—R. A. Peoctor,—W. R. B.— One at a 
Loss — H. H.— J. R. Leicester. -A. O. P. M. - Busy Bee. 
—Wam. Tonkes.— T. P. Barkas.—Cantab, M. A.— H. B. E. 
Robert Morton. — J. W. Fennell.—E. W. 8.— W. and 
Bons. -A Now Correspondent.— E. P. T.— R. P. Smith. 
—R. Johnson. — W. H. Godfrey.—J. Griffiths.—W. H. 
Gaines.— L. T.—J. H. Hiud-.— C. H. Wing field. B.— 
E. L. D.— Joseph Barwick.— Emily. — An Old Practical 
Miner.— J. H. Bavade.— David Williams.—Alfred.—J. 
W. Fennell.— E. Elgar. — Woodman. — W. B. N.— 
Arithmer.— J. Russell. — Youngster. — Vualoau. — P. 
Davidson.— A Render.— John Waring.—Amateur.— 
Richard Lenton.—J. B. R.—J. H. Wilkins.—Aspiring 
Professor.— Thetamu.— A Cripple—Un Irlandais.— 
Philanthropist.—Catoli.—J. B. Whitehead.— Aspirant. 
—W. B —Shylock.— C. W. M.—Screw-Cutter.—W. N. B. 
J. P. P.—G. W. C. H. —Anglo-American.— Frank P. 
Purvis.—S. W. Burnham. — American Mechanic.—F. 
Collis.—E. A. K. — One whois Puzzled. - James Dyne.— 
Pi.— Matthew Annis.— J. K. P.—Saul Rymea.—A New 
Reader.— M. P. M. I. 8.—Prentioe.— M. Morgons.— R. S. 
—James Largue.—G. W. P.— Bed of Stone. —Nicotino.— 
M. R. B.—Arley Mine. —C. 8.—G. W. K. L.—Improver. 
—T. F. S. M. R.— Fred. Harris. —Thos. Tremayue.— 
James King.—8. H. L Richard Holden. — An English 
Mechanic.—A. C. Lore. — S. H. Cash.—Sarah.— F. E. T. 
— Constant Reader. — Gas. —4 Nonenity.—Gamba.—A 
Poor Machinist.— Cord wainer.—L. C. E.—00U.—Jack 
of All Trades.—A Well Wisher.—Anxious.— Osa.— 
W. T. B.—A Chicago Subscriber. -W. N Birt.—Oxon. 
Furniture Maker. — Lender of Brass Band. Musical. 
—8. Taylor.—Thos. Sandeman.—F. E.—W. Bull.—A 
Joiner.—J. B. Forbes.—J. H. Vale — E. E. W.—J, T. 
Little. 

Communications which can only appear as advertise- 
ments to hand from Delves, Adver, Workman, F. G. W., 
J. H. Savage, A Joiner, W. Ball, Calcalator. 

AMATEUR GILDER, E. J. R., W. L. Clarke, and S. W., are 
respectfully requested to consult indices of three last 
vols. of ExdLIsH MECHANIC. 

J. A. G.—Your query involves the whole history of the 
American Continent. How conaiderate! There area 
few people who appear to think that the ENOGLISR 
MECHANIC was made exclusively for their especial 
benetit, and you are one of them. 

Moscovapo thanks ‘*Cocoa-Nut” for the kind and cour- 
teous manner in which he favoured him with informa- 
tion on Jamaica. 

A SuBSCRIBER (Lewisham) and 3RD Orr are referred to 
indices to back vols. 

R. M. Harck. — Tou appear to require all the minute 
details of Col. Stuart Wortley's dry-plate process. As 
we do not recollect them we have inserted your query. 
The developer is an alkaline ono—if we recollect 
rightly carbonate of ammonia, and tho preservativo is 
a gum and tannin formula. 


ONE APFICTED.—Consult a modical man. 


D. Y. Z., and Go-AwEap.—Write Lockwood and Co., 
Stationers’ Hall-court, fur a catalogue. 

W. F. R.—We know of nothing bat hair powder. 

AMRoLE.—You cannot expect us to give spaco for the 
unimportant details you want. Write Millikiu and 
Lawley for their puuphict, “Model Steam Engines 
and How to Mako Thom.“ l 

RalrERH Lowpon.—Wo searcely think your conjecbures 
concerning the Roman name of the Trent deserve the 
space they would occupy. 

P. W. H. J.—Drawinz to accompany reply 11656 (Boiler 
for Small Stea nboat) is misluid, or was not sent. Will 
you send another? 


Rupez.—Inoxpensive; advantage nominal; must be 
done personally, 


A. H. C.—The illness of your birds is doubtless due to 
the cause mentioned, und no remedy will be thoroughly 
effectual short of substituting tioned wire for the 
corroded copper wires at present iu the cuge. 


PADDINGTON.—We believe it has been decided that a 
person muy not alter bis ancient lizLts without en- 
dangering hia right tu thei, that is, if the alteration 
be an enlargemont or ircg3ase. In such case the 
owner-of tho adjaceut property may ontirely obstract 
them until they are reduced to the original form aud 
number, but no longer. Ancient lights cannot, how- 
ever, be obstructed merely because the owner has 
opened new oncs, but only where in obstructing new 
lights, he unavoidably obstructs the ancient ones also. 
See Every Man His Own Lawyer,“ p.72. We believe 
a book on the subject has been published by Mr. 
Homersham Cox, but forget ths name of the publisher. 

H. Brrca.—What do you want to know? The idea of 
the caliper compass referred to is, of course, foun is? 
on the fact that the circumference of a circle is 3 1! 
times that of its diameter, 
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TeLeararnistT.—Culley’s “ Handbook of Practical Tele- 
graphy,” 14s., Longmans and Co. 


P. E. T.—Zino tubing would be better and much cheaper. 


L. E. L.—Write to the Commissioners for the Reduction 
of the National Debt, Old Jewry, or procure pre- 
epectuses from half a dozen of the best insurance 
companies. Your distilling apparatus is identical in 

rinciple amd form with several that have appeared 
In our columns. 


M. O.—We will ifustrate the contrivance if you will 
send a fuller description. A sketch showing the 
action of the machinery in the central pedestal would 
be desirable. 


C. J. Saqru.—Glass-making was fully described in the 
ENGLISH MxcRAxIC about two years and a half since. 


T. N. B., Borner FEEDER, and M. A. send queries which 
can only appear in the advertisement columns. 


E. G. CLAAXI.— Please sond drawing. 


J. H. Hotwxs, of Cambridge, says, in answer to our note 
a week er two sinoe, he bas invented a successfal hair- 
cutting machine. 


B. Tou don't attempt to answer E. L. G.,“ but criticise 
his involved sentences in still more involved sentences. 
If “E. L. G.“ is diffuse, he says something worth 
listening to; you are diffuse and say nothing. 


J. Rae.— You are not the first who has complained that 
our print is too small for most of our readers. We 
may possibly make a slight modification at the com- 
mencement of a new volume. 


J. RICHAR DS ON. — Consult last fow numbers. 


A. HrLDEBRaANDT, Hon. Sec. of the Manchester English 
Mechanics’ Society, has sent us a report of the last 
ear's proceedings of the society, including a list of 
ine papers read, and also alist of the subjects dis- 
cussed, including Heating Surfaces and Firegrate 
Area of Steam Boilers,” The Lever,” The Pen- 
dulum,” “Balancing of Locomotives,” ‘Railway Wheels 
and Arles,“ Feedwater Heaters,” “ Feeding Appar- 
tue,” ‘‘Inorustation of Steam Boilers,” &o. at what 
practical good can be realised by our readers by 
merely recording the names of the subjects discussed ? 
Our readers would, no doubt, be glad to know the 
salient points of the discussion, which might lead toa 
still deeper and wider discussion in our columns. The 
formation of English Mechanic Societies in Edin- 
burgh, Manchester, Bristol, and elsewhere, may be of 
advantage to local members, but what they have gained 
in some instances our readers have lost, as the promi- 
nent members, or some of them, who used to give the 
scores of thousands of ExOLISR MRCHANIC renders the 
benefit of their experience pow conne their teachings 
to local limited societies. Soa movement which was 
at one time hailed with satisfaction has not proved an 
‘unmixed blessing. We are in favour of the largest 
amount of knowledge to the largest namber of per- 
‘sons. Thongh we cannot find room for a ny rocord 
of names and subjects of papers read, we should be 
glad at all times to give the essence of such papers 
and discussions. 


THE INVENTOR. 


eres 


APPLIGATIONS FOR LETTERS PATENT DURING THE 
WERK ENDING APRIL 80, 1672. 


aes L. T. Grousain, Paris, for improvements in infants’ cradles 
$. 


120 E. Peyton, Birmingham, for ftmprovements in spring 
mattresses and other elastic surfaces for sitting and reclining 
upon. 

1210 A. M. Olark, Chancery-lane, for an improved motive-power 
engine, applicable also as a pump. A commanication. 


1211 W. H. Davey, Islington, for improvements in washing 
machines. 


1212 N. Thomas, Glasgow, for improvements in heating feed 
water supplied to steam boilers. 

1213 W. A. Lyttle, The Grove, Hammersmith, for improvements 
in pules for telegraphic and other purposes. 


1214 J. Kite, Vauxhall, for a new or improved aratus f 
basting food in cooking. ‘ N ove gig 


1215 J. W. Gray, Billiter-street, City, for a new or improved 
Jithoidal componition to be used as a paint and for other purposes. 
A commupicatien. 


1216 A. Cochrane, Gracechurch-street. City, for an impreved 
mode of and apparratus for facilitating the teaching of langnages. 
anthmetic, and other sciences (such as chemistry and anatomy) in 
which diagrams or pictorial illustrations are required. 

1217 J. B. Outridgo. Lewisham, Kent, for im rovements in 
equilibrium alide valves. 

1218 A. M. Clark, Chancery-lane, fer an improved process of 
hardening tiles and other moulded articles. A communication. 

1219 A. Pagot, Leicester, for imorovemonta in apparatus for 
raising, propelling, and distributing water and other liquids. 

1220 W. Scott, Bilston, Staffordshire, for improvements in the 
bottom plates and bearers for puddling and balling furnaces, 

1221 W. Bronghtou, Derby, for communicating between railway 
passengers and the guard and driver of railway trains. 

123 R. Maynard, Whittlesford, Cambridge, for improvements 


ain portable mahinery for husking and dressing clover and trefoil, 
nd other similar kinds of seeds. 


1223 W. A. Gilbee, South-street, Finsbury, for Improvements in 
he manufacture of shells an) shot unl in the machinery or ap- 
Paratus employed therefor. A communication. 


1224 E. Simcox and W. Banks, Birmingham, for improvements 
in box irons. 

1225 A. E. Webb. Jamatca-street, Stepney, for a method of 
destroying the labels on bottles, jurs, and othor similar vessels on 
the cork or stopper being drawn therefrom. i 

12253 G, Westinghouso, jun., Southampton-bulidings, for im- 
provements in apparatus for working brakes on railway trains by 
compreased air, parta of which improvements are alsd applicable to 
brakes worked by other means. 

127 T. Midelton, Stratford, for an improved method of securing 
Greater adhcaion in railway locomotive engines. 

1228 R. Maynard, Whittlesford, Oambridge, for an improvement 
tn horte - bo and drills. 

1229 C. G. Kloberg. Martin's-lane, City, for improvements in the 


mannfarture of engar and in the apparatus employed therein. A 
communication. 


lz) W. Richardson and J. Fidler, Oldham, for improvements 
in cotton gins, 

1221 W. Cunningham, Dundee, for improvements in sripping 
combing, and beating jute, fix, and otGer fibrous tubstunces, an 
in the machinery or apparatus employed the eter, 


and which fts algo applicable to general domestic use. A communi 
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1282 L. Pochet and L. Lemoine, Paris, for an improved system 
nnd machinery for removing smoke, vapour, and gas proceeding 
from locomotive engines in tunnols of railways. 

1233 H. H. Doty, Buary-street, St. James'a, and E. T. Gardner, 
Strand, for improvements in roof lamps for railway carriages. 


1284 L. W. Pritchard, Kensal- green, for improvements in valves. 

1235 W.C. Holmes, Gracechnrch-street, City, and W. Hollins. 
head, Peckham, for improvements in the process of manufacturing 
gas, ond in the apparatus employed therein. 

1238 J. K. Collett, Cardiff, Glamorganshire, for improvements in 
packing and preserving butter. 

1387 M. Cendie, Glasgow, for improvements in sewing machines, 

1288 F. Durham and H. E. Hupton, Lowestoft, Suffolk, for an 
improved indicating or checking apparatus. 

1299 D. Naylor and T. Gelderd, Leeds, for improvements in 
Pa inea or apparatus for tilting barrels, casks, or other recep- 

es. 


1240 H. Gahn, Sweden, for improvements in cosmetics called 
““amykoa.” 


1241 J. Bain, Liverpool, for improvements in screw-frivers. A 
communication. 

1242 C. W. Viek and J. Cooke. Btroud, Gloncestershire, for im- 
provod machinery for feeding, preparing, and carding engines, 

1243 8. W. Rich, Chenies-atreet, Tottenham-eourt-road, for im- 
provemonts in tho manufacture ot sulphates. 

1344 W. R. Lake, fouthampton-bulldings, for improvements In 
stoam engines and parts connected therewith, chicfly designed for 
the propulsion of street vehicles. A communication. 

1245 A.M. Clark, Chuncery-lane, for improvements in drying 
and bleaching fabrics und fibrous materials, and in apparut us for 
the same. A communication. 

1216 A. M. Olark, Charcery-Iane, fer e in loeomo- 
tivo engines and carriages and permanent way for the same. A 
communication. 

1247 J. Lewis, Preston, for improved studs for sharpening horse- 
ae for frosty or sli pery roads, likewise applicable to boots and 
shoes. 


128 J. Witty, Manchester, for improvamonte in the manufac- 
ture of packing material. 


1249 E. Gardner, West Strand, for improvements in lamps to 
enable them to burn hydrocarbon olla, 

1250 C. F. Whateley, Birmingham, for improvements in railway, 
ship, a id other luinpa. 

1261 M. Mayer and A. V. Deshayes, Paris, for improvements in 
embroidering muchines. 


1252 G. Cazes, Paris, for improved machinery for serewing boot 
and shoe soles and other articles. 

1258 J. Oppenheimer, Manchester, for improvements in record- 
ing votes and in apparatus connected therewith. 

1254 J. H. Johnson. Lincoln's Inn-flelds, for improvements in 
magneto-electric machines. A communication. 

1265 W. E. Gedge, Wellington-atreot, Strand, for an improved 
draught apparatus for stsam-engines. A communi B. 

1246 C. Powis, Gracachurch-streot, City, for improvements in 
umbrella and parasol slices or runners. 

1257 W. R. Lake, Southnmpton-bulldings, for improved processes 
of trenting phosphatic rock and other phosphatic substances for the 


extraction of the phosphoric acid or solable phosphates therefrom. . 


A communication. 


1258 M. Benson. Southampton-buildings, for improrements in 
elastic hose stockings fbr horses. A communication, 


1259 P. Prince, Derby, for a celf-acting regulator for the varia- 
tions in the length of metallic wires employed in working signuls 
on railways, &c., when caused by atmospheric temperature. 


1280 B. Clark, Bilston, Staffordshire, for improvements in eon- 
necting crochet needles or crochet hooks to their handles. 


1261 8. Chandler. sen., 8. Chandler, Jun., and J. Chandler, 
e for improvements in apparatus for cleansing water- 
oseta, 


122 J. Chudderton, J. Allmark, and B. Haigh, Dukinfield, 
Cheshire, for improvements in cocks and water gauges. 


1283 T. D. Eagles, Foenchurch-strect, City, for an improved 
method of warming or heating rooma, railway and other carriages, 
n. 


124 W. A. Lyttle, The Grove, Hammerswith, for improvements 
in the preparation and utilisation of bituminous asphalte. 


1265 E. A. Cowper, Great George-street, Westminster, for im- 
provements in the process of converting wood and other fibrous 
matoriuls into pulp. aud in apparatus therefore. 


1286 J. H. Johnson. Lincoln's Inn-fields, for improvements in 
apparatus for facilitating the examination and repasira of the sub- 
merged parts of ships or vessols. A communication. 


1267 H. J. Smith, Glasgow. for improvements in extracting 
metallic oxides and in precipitating oxides from metallic solutions, 


1268 J. Younz, Kelly, Renfrewshire, for improvements in the 
manufacture of carbonic acid. 


1269 R. Clews, Dundee, for improvements in weaving the end 
borders of rugs and mats. 


1270 W. M. Brown, Southampton-bnildings, for improvements 
in steam generators. A communication. 


1271 J. 8. Richard, Southampton-buildings, for Improvements 
applicable to warping or beaming machines, and to ather machines 
in which excessive slnekness, breaking, or exhaustion of a thread, 
other than a weft thread, necessitates the stopping of such 
machines, and also cases whero an expanding comb is required. 


1272 J. Ducomet. Paris, for an improved construction of packing 
cases. A communication, 

1273 R. Atkin, Crawlord-streot, Portman-aqnare, for improve- 
ments in the construction of lips and ether floating vessels. 


1274 E. Russell. Millwall, for improvements in screw Caps or 
7 0 for the axle-boxes of carriages and other vehicles for common 
ronds. 


1275 J. G. Tongue, Southampton-buildings, for improvements in 
the manufacture of ent pile, Bruaseis, or Wilton and tapestry 
carpets, and other pile fabrica. A communication. 

1976 J. B. Fenby Birmingham, for Improvements in apparatus 
for regulating the flow and pressure of fluids. 

1277 8. G. Soame, Marsham, Norfolk, for improvements in 


elevators for raising and stacking huy, corn, straw, and other 
similar substunces. 


m R. McVey, Jarrow-on-Tyno, for improvements in steam 
engines. 

1279 H. Highton, Patney, for improvemants in submarino or 
otber cables for the conveyance of electricity. 

1280 E. S. Lenox, New York, U.S., for improved means of con- 
centruting Ught andiu appliances connected therewith. 

1281 G. Ayres, New Crosa, Kent, for improved means of signal- 
Ung on board vessels and in appilanuyes connected therewith. 

1292 A. Prince, Trofelqar-eqnare, Charing-cross, for improve- 
ments applicable to toeuccoa pipes and cigar tubes. A communi- 
eation. 

1233 C. Weoley and G. H. Woolley. Mark-lane, Cit v, fer Imp: ove- 
ments in the construction ef bettles, decanters, and other similar 
vessels, and means tur clusing the samo. 


1281 C. Woolley, Mark-lune, for improvements in the conatrne- 
tion of bottles, Jecauters, and other sisilar veasels, and in mains 
for closing the same, 


1285 E Pace and J. H. Howard. Row- common, for improvements 
in machinery or apparatus for cutting eplinta. 


PATENTS SEALED. 


2575 E., P. Baville, for improvements in tool holders: 


2880 T. W. Lockyer, for uprovements in the nanufaeture of 
ae laca; cotton, and other fabrics, so as to resemble horse-halr 
cloth. 


2306 C. N. Ciaus, for imprevemonts in the manufacture from 
blast-furnace slug of blocks suitable for ballding purposes. 


2907 J. Boberts, forimprovementa in the construction of floating 
yearly baths and of the approaches to be used in connection 
erew 


2008 J. H. Johnson, for improvements in paving and asphatting 
. stwets, and footways, and in the composition employed 

orefor. 

e921 8. J. Machen, fer improvements in boflers used for the 
circulation of hot water for heating hot-houses und other aimilur 
structures. 

2920 A. P. Vassard, for improvements in treating liquid eewage 
and other ammoniacal liquors. 

2980 J. G. Cameron, for improvements in apparatus for mana 
ships by steam power, partly applicable to the slide valves 
valve boxes of steam-engines generally. 


7 8 T. Briggs, for improvements in waterproof and other 
abrics, 

2980 J. C. R. Okes, for improvements in working steam-enginea 
and pamps in mines for draining purposes. 


8051 R. Wolatenholme, H. Buckley. and R. W. Buckisy, for im- 
provements in the mode of m acturing velveta and vaiveteens. 


ma C. D. Abel, for improvements in rotary oe casitaifugal 
pumps. 

ass) A. Tylor, for improvements in apparatus for regulating the 
workiug ventilating of minea, buildings, sewers, and under- 
ground workings, and for increasing the certainty. safety. haalthi- 
ness, economy, and facility of conducting sneh operations, and for 
the distributing, regulating, measuring, and purifying of liquids and 
Nolds, each as air, vapour of water, smoke, and water, end in 
netting ont and proportioning liquid and finid passages and chan- 
nals for irrigation and other purposes, and in the arrangements 
connected therewith, 

8850 G. Ireland, for improvements in the manufasture of knives 
and forks. 

3493 F. Clinch, for improvements applicable to the feet of heraca 
and otber animals. 

193 W. Hulee, for tmprovementa in motallle bedsteads, cote, 
couches, and chiirs, and in machinery or apparatus to be employed 
in the manufacture of tne said articlas, perta of which improre- 
ments are also applicable to the manufacture of metallic ra lng for 
other purposes. 


363 R. Brough, for improvements in steam-engine governors ani 
speed regulators for machinery. 

432 E. T. Truman, for improvements in covering wire or other 
| enitahle eonductors with insulating materials, and in machinery 
employed in the covering procous. 


| 633 W. Lanenster and J. Bullonah, for improremants in 
machinery for sizing and dressing yarns. 


710 G. T. Bourfield, for improvemonts in sewing machines. 


717 W. R. Lake, for improvements in machines for cleaning 
cotton. 


722 W. R. Lake, for improvements in governors for steam- 
engines. 


782 A. Johnson, for improvements in machines for rolling metal. 


7233 8. H. Hodges. for improvements in machinery for trimming 
or burniahing the soles or both soles and heels of boots or shoes. 


| 9750 E. V. Neale, for improved methods of governi and 
arresting the motions of sliding and of hinged or a ing 
e doors, and objects, and of rotating shafts, rods, and 
odje 

2053 J. Robinson and J. Smith, for Improvements in cutting 
wood into shavings or shreads for the manufacture of paper, and in 
machinery connested therewith. 


ag J. Shanks, for improvements in and connected with water- 
closets. 
} 9972 0. Townsend and A. Rollason, for improvements in ths 
| treatment of materials und fabrics, rendering sazh materials aod 
fabrics waterproof und transparcut, and also fur adapting them ts 
general ard surgical purposes. 


2904 R. Osborn, for improvements in epparatas for grinding and 
| polishing reaper and mower knives. 


3003 E. W. Barnsley and T. Barnaley, for improvements In 
tters and down wipes for conducting water from the roofs of 
buildings and for other like purposen. 


89381 J. 8. Crabber and W. Mellor, forimprovemente in machinery 
N tor rigging or doubling, finishing, and cuftling textile 
abries. 


8063 A. MacMillan, for improvements In buttons, and in fasten- 
ings for securing buttons, claspe, and such Uke to garments and 
other articles, and ip tools to bo employed for applying the same. 


3071 J. Mitchell and J. H. Mitchell, for a new or improved ap- 
pastas for utiltsing tho waste heat from boiler and other 
urnuces, thereby economi sing fuel. 


3104 J. Birt. jun., and A. W. Birt, for improvements in life-pre- 
serving mattresses for saving life at sea. 


3153 J. H. Johnson, for improvements in combined apparntus 
for tho filtration and distribution of water. 


1 75 J. Crossley, for improvements in kilns for annealing plats 
glaas. 


s A. Hall, for improvements in invalid beds and couches, and 
in fttin sa therefor. 


8924 O. Tonaillon, for a new or improved process for preventing 
Incrustatlon in stem boilers. 


8372 A. Barrett, for improvements in croquet stands, applicable 
also to receptacles for implements used in other games. 


B599 J. H. Johnson, for improvements in the jaws of machinery 
or apparatus for breaking stones and other hard substances. 


225 A. Ford, for improvements In the mode of treating linseed 
and other seed and vegetnble oils, 60 as the better to fit them for 
employment in the arts und manufaet ures. 

26) D. T. Bostel, for improvements in what are known as dry 
earth closeta“ and ‘‘ urinals.” 

404 J. II. Johnson, for fmprovements in the productien of 
alcoholie and other farmentad liquors. i 

439 C. Notara, for u new ani inoravead metho? and anparatgs 
for separating various kinds anl qualities of grain and sved, and 
155 e the feed or supply of grain or seed in eonnse tion 
therewit 

405 D. Carter, for improvements in what are known as dry 
eorth” closets. 

520 J. Rice, fer improvements in the construction of firegrates, 
stoves, and furunces. 

% O. G. Bolitas, for Improvements in apparatus for applying 
railway brakes, also for ettecting communication between guards, 
passengers, aod engiue-drivera. 

6s) T. Broughton, for improvements in the construction of 
foundations of buildings and in sppuratas emplayed therein. 

741 F. Cooper, for improvements in flnuhing velvet 
volvuteens. 

700 W. R. Lake, for imprewements in the manufacture of boots 
and shoes and in apparatus tharufor. 
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DORMOY’S REVOLVING RABBLE FOR 
PUDDLING. 


NYTHING which in the smallest degree 
affects the production or the manipulation 

of commercial iron must necessarily be of in- 
terest to large numbers of our countrymen, and 
especially to English Mechanics. The cheap and 
rapid extraction of that invaluable metal from 
its ore, if not of the first, is at least of very 


The 
REVOLVINC 
appl ted fo 


Or 


te 


COMMON STAFFORDSHIRE 


— 
* * 


great importance to the prosperity of this 
country : hence any method of facilitating and con- 
sequently cheapening its production is now listened 
to with attention, and readily adopted if it with- 
stands the test of practice. As evidence of this 
we can point to the way in which the Iron and 
Steel Institute investigated the merit of Danks's 
mechanical puddler, which we described on p. 579 
of our last volume, and to the efforts of other 
inventors to accomplish equally economical 
results without rendering it necessary to make so 
radicala change as the use of Mr. Danks's inge- 
nious apparatus implies. We have already illus- 
trated the result of one of these efforts, which, 
following in the track-of Mr. Danks, seeks to 
utilise a portion of the ordinary furnace, while 
adopting the rotary principle of the mechanical 
e (see p. 83 ante), and we are now about to 

escribe an appliance which can be used with the 
ordinary furnace, and which, it is said, whilst in- 
creasing the yield of puddled bar and reducing 
the expenditure of fuel, relieves the workman 
almost entirely of the heavier portion of his 
arduous and exhausting labour. This appliance 


PUDDLINC RABBLE 
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is Dormoy's revolving rabble, a brief account of 
which, by Mr. F. A. Paget, C.E., will be found in 
the Enciisa Mecuasic, p. 35, No. 366. It will be 
seen from the accompanying illustration that the 
principle of M. Dormoy's invention consists in 
the application of steam-power for operating the 
rabble while the puddler simply guides it amongst 
the molten metal. Theassistance which this simple 
contrivance affords to the puddler, and its value 
from an economical point of view to the iron- 
master, formed the subject of a paper read before 
the Society of Arts last week by Mr. Paget. From 
this we learn that there are more than 7,700 
puddling furnaces in Great Britain, representing 
an invested capital of more than £1,000,000. If 
we take 6,500 of these as actually in work, each 
making about 700 tons in the course of the year, the 
value of the iron produced would amount in round 
numbers to about £34,000,000. These furnaces 
require no fewer than 26,000 men, the majority of 
whom die before reaching 50, whilst the remainder 
are incapable of the requisite severe labour on 
5 that age. For each ton of puddled bar 
produce 


by what may yet be termed the present 
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process, at least one ton of coals is required ; and 
if one-fourth of this quantity can be saved by the 
employment of the revolving rabble an important 
economy will be effected. The puddling process 
consists of four stages—viz., melting, boiling, 
“ coming to nature, and balling. In the first, 
the pig iron, together with a sufficient quantity of 
oxide of iron, is placed on the previously fettled 
furnace bed, and asit softens is broken up by the 
puddler and mixed with the cinder. After about 
forty minutes the metal reaches the boiling stage, 
when it has to be violently agitated by the rabble 
of the puddler, which requires a great exertion of 
strength, and is, of course, carried on in a warm“ 
atmosphere, and with the intense glare of the 
furnace burning the face and eyes. The iron now 
thickens and becomes of a stiff pasty consistence, 
‘comes to nature.” It is worked in this state 
from side to side of the furnace, and is separated 
into pieces, after which it is collected into balls and 

removed to the hammer or the squeezer—one 

heat, as it is called, being thus completed. The 

whole operation lasts for about an hour and a 

half. It will be observed that nearly one-half of 
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the time thus occupied is taken up by the first 
stage, the ordinary reverberatory furnace not 
being a very rapid or economical melting appa- 
ratus; and the question will doubtless be asked 
why the metal is not run into the puddling bed 
direct from the blast farnace. Methods of doing this 
have been patented and tried more than once; but 
hitherto they have resulted in failure, owing to the 
inability of unaided muscular power to puddle out 
the largely increased quantity of carbon. But as a 
matter of fact the melting of the pig in the rever- 
beratory furnace, though costly as regards fuel, is 
a boon to the puddler, for during the thirty or 
more minutes occupied by this part of the process 
his work is comparatively of a light nature, and 
an opportunity is afforded for recovery from the 
exhausting exertion required during the latter 
stages of the previous heat.“ But with M. 
Dormoy’s rabble, a saving of fuel could doubtless 
be effected by melting the oast iron in a cupola, 
for according to a calculation made by Mr. Paget 
a charge capable of yielding 400lb. of puddled bar 
requires about 1771b. of coal merely to melt it in the 
reverberatory furnace, while 50lb. of coke would 


— 


achieve a similar result in the cupola. To Mr. E. 
Hutchinson, of the Skerne Iron-works, belongs the 
hononr of being the first to successfully experiment 
with a revolving rabble; bat as the results were 
never published, and the use of his apparatus 
was discontinued within a few months, the idea of 
a revolving rabble and its successful adaptation to 
the ordinary furnace may fairly be considered as 
originated by M. Dormoy. It is a sine-qua-non 
that any machinery for the purpose of puddling 
must be not only simple but free from any ten- 
dency to get out of order when subjected to the 
roughest and most careless treatment. The 
annexed figure will show how far the inventor has 
succeeded in meeting these requirements. The 
rabble is a bar 2}in. im diameter and weighing 
about 80lb.; one end is loosely jointed to a sheave 
turning on a pin held in the hand of the puddler. 
This pin is generally covered with gasketting 
secured in a leather or rubber sheath to prevent 
any jarring action to the hand of the workman. 
An ordinary belt, driven by a broad pulley on 
shafting about six feet above the furnace, rotates 
the rabble at any desired speed, and while 
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supporting part of the weight acts as a universal 
joint and a friction brake. The belt, of course, 
readily adapts itself to the variety of positions 
taken by the rabble in different parts of the fur- 
race and to the progressive changes in the metal, 
diminution of speed being obtained by permitting 
“ slip” through lifting the weight of the rabble off 
the strap, while any unusual resistance is over- 
come by keeping the belt tight and so utilising all 
the power it gives. The tool is run at the high 
speed of from 300 to 800 revolutions per minute 
for white pig, and from 800 to 1,000 for gray, 
which is found to yield the requisite mechanical 
energy, the end of one form of rabble, which is 
4}in. in diameter, having a surface speed of 600ft. 
a minute when revolving at the rate of 500 revo- 
lutions. The tool when too hot is removed by 
means of a light chain and hook and laid on low 
trestles, the substitution of a fresh rabble occupy- 
ing altogether but thirty seconds. The power 
required has been indicated at from a quarter to 
a half-horse per bour for each furnace, the 
draught being greatest towards the end of the 
heat. This revolving rabble has been used in 
France, Hungary, aud Styria, and the experience 
of its durability thus gained has shown that the 
appegedua- is not: liable: to: get:out: of: order, the 
oniy past: a4 all likely to give way beiag the belt; 
which, however, if properly cared for, Iasts about 
four months, while, in the event of its breaking, 
the puddler can, of course, continne his operations 
in the ordinary manner. This difficulty is gener- 
ally met in prastice by providing an extra belt, 
which car be iia- very shert‘time. Iir- 
dependently of the relief this revolving rabblo 
affords the puddler, there are other advantazes 
attached to its use worthy of notice. Thus from 
the greater command over the melting metal there 
is less liability of burning, while by means of 
the power of steam the iron can be worked after it 
has come to nature, the rabble working like a 
drill through the tough pasty mass, and facilitat- 
ing the after operation of kneading under the 
hammer. The saving iu time, and consequently 
of fuel, is put at 25 per cent., for charges of 800lb. 
to 1,0001b. of gray iron are worked by the rabble 
in twenty to thirty minutes, while white pig 
requires only from ten to fifteen. No pig, how- 
ever much carburetted, has, it is said, being able 
to withstand its action, and soft, fibrous iron, fine- 
grained iron, or steel, can. bo produced at the will 
of the puddler. 

It is well known that we have vast quantities 
of pig iron which remains in that state from the 
want of puddlers to work it; in fact, the produc- 
tion of malleable iron conld be increased by more 
than one-fourth if the requisite number of hands 
were forthcoming to do the work. It is claimed that 
by using this rabble.tha amount of iron now pro- 
duced in a year wouldgeespy but nine months, while 
the remaining three- conid be utilised as a relief 
forthe men, or in produeing more iron, as might 
be found advisable.. But it is also claimed that 
independently of thase..advantages the employ- 
ment of the revolving-rebble would give a better 
quality of iron andj a. less number of ruinous 
“ cobbles” or “ wasters,” while it would also 
facilitate the working up of very gray 
and inferior kinds of,, pig without any “fined 
motal,’ and would diminish the loss by 
„mill scale” at the-. roll. All these advan- 
tages would follow ita application:te the ordinary 
furnace, but the proper anathod of using the tool 
to obtain the greatest resaits would be to melt 
the metal in a cupela, to enlarge the furnace, 
increase the charge, and to have two doors; but 
this would, of course, cause alteration, which it is 
the principal purpose of this invention to avoid. 
The adoption of the revolving rabble involves no 
alteration whatever in the present furnaces, and 
it can be fixed in a couple of hours. During the 
discussion which followed the reading of Mr. 
Paget's paper, the chairman, Mr. Jones, of 
Middlesbrough, spoke very favourably of the 
invention, and pointed ont its utility to those 
ironmasters whose trade did not require the 
metal in masses so large as those turned out by 
the Danks farnace. Mr. Jeavons, of the Mill- 
wall Ironworks, said that he had practically tested 
the invention, and would be pleased to show it to 
any person interested. It is in constant use at 
his works, and has given great satisfaction. As 
an instance of the facility with which the 
puddling process can be carried out by means of 
M. Dormoy’s rabble, we may mention that at a 
recent trial at Mr. Jenvons’s works an elderly 
ventloman in overccat and spectacles brought a 
‘wavy charge to nature“ in about a quarter of 

n hour, working the rabble for most of the time 
one hand. It may be hoped, therefore, with 


the filip thus given to invention of late years in 
this direction, that while our iron manufacture is 
improved the puddlers will find some relief 
from their arduous and killing labour. 


LESSONS ON CHEMISTRY.” 
Br SeLmo R. BOTTONE. 
(Late of the Istituto Bellino, Novara, Italy.) 
(Continued from p. 112.) 


BECTION 7B.—COMPOUNDS oF SULPHUR WITH 
OXYGEN. 


. unites with oxygen in eight different 
proportions: of the resulting compounds 
only two have as yet been obtained in the free, or 
uncombined, state; the remainder being kuown 
only in the state of combination with the elements 

of water. 


A. SoLHUR Monoxipz.! Symbol: S'O” (?). Mole- 
cular weight: 48 (?). 


157.— This body has not been isolated. It 
may be considered as the anhydride of the follow- 
ing compound: 

42. Moxormioxocs Acmw.? Symbol: H,'B’0,". 

Molecular weight: 66.. 


158.—PRorFRTIES.— This acid exists as a lemon- 
yellow finid, having a peculiar smell, somewhat 
resembling that of slightly-tainted beef. Its 
bleaching properties are very marked, and it 
might bo used to creat advantage for the whitening 
of wool, whtet:id se: tenacious of its colouring 
matter. Unlike most: of the members of the 
“thionic” groun of sulphur acids, it does not 
appear to dissolve the so-called insoluble silver 
compounds, but is instantly decomposed, with the 
formation of silver sulphide. It is extremely 
prone to decomposition at temperatures above 32° 
Fahr., sulphuric acid being formed, and the liquid 
becoming turbid owing to the deposition of 
sulphur in a state of extreme division. The 
results of a few experiments conducted by the 
author tend to show that besides sulphuric acid 
and sulphur, water, sulphuretted hydrogen, and 
oxygen are also evolved during its decomposition. 
The auncxed equation will give an idea of the 
probable mode in which these changes tako 
place :— 


3 (He 8 O 2 mol. sulphuric acid Hy 82 Oy 
8 8 H, S Og 1 moL sulphur 83 
2 H S O2 2 mol. water H. Og 
3° 1H} S 02 II mol. oxygen Og 
83 [112 8 O2 2 mol. hy. sulphide Hy, 83 
3 3 (Ha 8 02 

Hia 8c 012 Hig Se 013 


The above represents the results of the decom» 
position when air is excluded, but if air be 
admitted no hydrogen monosulphide appears te. 
be formed. In all probability oxygen is absorbed 
from the atmosphere, and salpburie acid formed 
instead. Sulphur, however; i:i i -dde 
posited. 


~ 


159.—PreparaTion.—By the -aetiom of (gr 


lated zinc on a concentrated salution- of sulphur 
dioxide, as the following equation illustratas: 


Zn + H.O + 290, = ZnSO, + H90% 


SuLrnen Dioxmne. Sy m: Sulphtronus 
anhydride.’ Symbol: 8"O,”. Molecular weight: 
64. 


160.—Prorrentizs.—Pure sulphur dioxide is a 
transparent colourless gas, possessed of a most 
pungent and suffocating smell, well known as that 
of burning sulphur. Its specific gravity is 2:2464 
(air 1:000); or, in other words, it is 32 times 
heavier than an equal volume of hydrogen. It is 
incombustible, and instantly extinguishes a lighted 
taper immersed in it. Sulphur dioxide is one of 
the most easily condensible gases; a temperature 
of abont + 14° Fabr. being sufficient to reduce 
it to the form of a colourless liquid, at ordinary 
pressure; the same result may be obtained by 
subjecting the gas to a pressure of about two atmo- 
spheres.‘ The epacitic gravity of the liquid is 
1-45. When this liqnid is exposed to a temperature 
of — 105° Fahr. it freezes to an ice-like mass. 
If the liquid be allowed to evaporate it does so 


B. 


* The right of trenslation and reproduction is reserved. 

1 Wonothionoas anhydride, As sulphur forms 89 mary 
oxygen compounds, it is found convenient to designate 
some by tho Greck name of sulphar—viz., 64, theion. 

2 Hydroeulphurous noid. 

8 Sulphurous acid. Sulphuryl. 

4 The pressure of oncutmosphereis ronghly estimated 
at 151b. to tho square inch, hence two atmospheres equal 
30lb. to the inch. 


with such rapidity as to reduce the temperature 
of bodies in vicinity, to — 76° Fahr. (See para- 
graph 151.) When perfectly free from water, 
sulphur dioxide neither bleaches nor reddens blue 
litmus paper; but the presence of water imme- 
diately determines the production of both these 
effects. For this reason sulphur dioxide is largely 
used in the arts as a bleaching agent for straw, 
silk, wool, and other bodies which would be 
injured by chlorine. It is worthy of remark, 
however, that the colours bleached by sul 
anhydride are not destroyed, but only masked ; 
and may, in most cases, be caused to reappear, 
by immersing the bleached substance either in 
boiling water or in a dilute solution of potash or 
soda. Litmus paper, which has been bleached by 
sulphurous anhydride, is reddened by immersion 
in dilnte sulphuric acid. Sulphurous anhydride 
possesses very marked antiseptic properties, and 
may be used for the preservation of meat, &c. 
It has been proved, by several well-conducted 
experiments, that beef, &c., which has been 
exposed for a few days to the action of this gas 
may be kept for several months without deteriora- 
tion or loss of flavour. Sulphur dioxide is also 
much used as a powerfal disinfectant. 

Sulphur dioxide is very soluble in water: the 
amount absorbed varies with the temperature.“ 
Thus at 32° Fahr. 1 vol. of water absorbs 68:861 
vols. of this gas; at 50° the amount absorbed is 
only 51:38 vols.; while at 68° only 36:22 vols. are 
retained. If the water be boiling the gas is not 
absorbed at all. 


161.—Besides its practical importance, sulphur 
dioxide possesses many points of theoretic 
interest, for it may be regarded as the basis of 
most of the oxy-sulphur compounds. It is usual, 
when speaking of it in this theoretic aspect, to 
designate it by the name of sulphuryl. We will 
return to this view when treating of the constitu- 
tion of the oxy-acids of sulphur. According to 
whether we consider sulphur divalent, quadri- 
valent, or hexavalent, so may we represent the 
molecular constitution of this body as being 
either :— 


í vi 
oS —— 9 —2— 9 8 q eey 
Wos Re er: De et v2 218.2 „. 
G Y * 
Divalent Quadrivalent or Hexavalent. 


162.—PreraraTion.—Sulphur dioxide may be 
formed by the direct usion of its constituents, 
aided by heat: hence, when we bnrn sulphur in 
air or oxygen, this body is produced.“ 

The methods by which it is prepared for the 
uses of the arts vary according to the purposes to 
which it is destined. 

Whoen:: sulphur: dioxide is used for bleaching 
purposes- it is generally obtained by melting a 
quantity of ‘saipher: inan earthenware recipicnt. 
The. salphur is then’ ignited, and the containing 
vessel placed in a large wooden chest, im which 
tha straw, &., to be bleaahed, ia suspended. The 
chest. is; cowered.' with! sacking to prevent the 
escape ofthbauiphus dinae gas produced 
For tha prepanstioncof tealphuraa acid, salphur 
dioxide is often: pi by burning iron pyrites 
in a current obiair. The sulphur contained in 
the iron pyritas -combines with tha.ozygemof the 
air, producing thereby the body in question. 

Sulphur dibride may also be prepared by acting 
on carbon with strong sulphuric acid, aided by 
heat. Sawdnst t may be substituted for carbon; 
but in either case the product is contami- 
nated by the presence of carbon dioxide, which is 
also formed. The following equation serves to 
illustrate the mode in which the changes take 
place :— 

C” + 2H,'S"0,” = 2H,'0” + CO,” + 2870.7. 


Should the sulphur dioxide thus produced be 
required for purposes in which the presence of 
carbon dioxide would be injurions, this body may 
be removed by passing the mixed gases through 
ice-cold water, which dissolves sulphur dioxide 
freely, while it absorbs very little of the carbon 
dioxide. By placing the solution thus produced 
in a retort, and applying heat, the gas is again 
evolved, and may be collected over warm water in 
the usual mode. 


& This is the case with most gases. 


6 It would appear from the rescarchas of Williamson, 
that whon the temperature at which combustion takes 
place is hich, sulphur trioxide is formed. It is the 
opiuion of the author that sulphar dioxide is produced 
in tho first instance, and that this body at the high 
temperature absorbs another atom of oxygen to form 
the trioxide. 


7 As sawdust acts by virtue of the carbon it contains, 
no note is taken of the other constituents. 
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Where perfeot purity is a desideratum it is | d 
found better to decompose the sulphurio acid by 
means of eopper or mercury. The reaction may 


be expressed by the following equation: 


Cu” -+ 2H,'8"0,” = Cu“ SO.“ + 2H,'0” + 8”0,”. 

The gas evolved, after being passed through 
some desiccating body to free it from moisture, 
may be collected in the usual mede, over mercury ; 
as water dissolves it too freely to admit of its use. 
Synonym: Hydrogen 
Combining 


52. Scienvrovs ACID. 
sulpkite.? Symbol: 


B, 8˙*O;⁰. 
weight: 82. 


163.— It is presumed that this body is formed 
absorbed by water; 
for although it has not been found possible to 


when sulphur dioxide is 


eliminate the excess of water, 198 the resulting 
solution is found to possess all essential pro- 


perties of a true acid. The concentrated solution 
of sulphur dioxide may be, therefore, considered 
as a solution of sulphurous acid in water; and 
the mode in which sulphur dioxide acts on water 
bd produce sulphurous acid may be represented as 


ows :— 
HO + 80, H, S0, 


Sulphurous acid possesses most af the pro- 
perties of sulphar dioxide, with the addition of 
the power of combining with several metals with 


the elimination of its hydrogen, thus :— 
H,80; -+ M, = M,S80, . H,. 


It is an active bleaching agent, and absorbs oxygen 
greedily. Hence it easily reduces (or deoxidises) 


many metallic oxides, in the following mode :— 
MiO + H S035 = M, + Ha S0. 

Here the oxide is reduced to the metallio state, 
while thee sulphurous acid absorbs oxygen, and is 
converted! into sulphuric acid. The same absorp- 
tion of oxygen takes place when the aqueous 
solution is exposed to the action of the atmo- 
sphere, thus :— 

Exposed to a temperature of about + 40° Febr., 


the solution of sulphessus acid yields transparent 
crystals of a izat? containing a definite 
quastity of water. The composition of these 
crystals is: 


H, 80, + 14 H, 0. 


acid contains two atoms of. 


As satphurous 
replaceable hydrogen it is divalent—that is to any, 
that to saturate it it requires either two menownlent 
atoms or one divalent atema. 

For this reason the eempounds whieh it is 
capable of forming with metals may be ranged 
under three heads—viz.: (1) Those in which 
both atoms of the hydrogen are replaced by two 
atoms of a monovalent metal, as illustrated by 
the annexed formula :— 


M,'S"0,”. 
(2) Those in which both atoms of hydrogen ar 
replaced by one atom of a bivalent metal :— 


M"S"0;". 
(3) Those in which only one of the two replace- 


able atoms of hydrogen are replaced by one atom 
of a monovalent metal, thus 


1. 8˙O0 . 


Compounds belonging to the two first classes 
are designated sulphites ; those belonging to the 
last division are called hydrogen sulphites. When 
acted on by stronger acids all three groups give 
up their sulphurous acid. In solution tho sul- 
phites absorb oxygen readily, being thereby 
converted into sulphates. 


C. Surprur Trroxipe. Synonym: Sulphuric 
UAn Symbol: 8’O3”. Molecular weight: 


164.—Propertizs.—Sulphur trioxide is a white 
solid, crystallising in fine filamentous prismatic 
crystals of a silky lustre, much resembling asbestos 
iM appearance. The apecific gravity of the crystals 
1s 1-9546. These filamentous crystals are very 
tough and difficult to cut. At a temperature of 
about 66° Fahr. they melt, and on increasing the 
heat, boil, when the temperature reaches 114° 
Fa „giving off colourless transparent vapours if 
no moisture be present. In the pregenco of damp 
air dense white suffocating fumes arise. An 
allotropic modification of sulphur trioxide exists, 
differs principally from the one just 


8 Hydric sulphite. 


i A hydrate is a body containing water. A body Is said 
be ydrous when free from water. 


10 Salphuric acid. 


122° Fahr. 


quenching red-hot iron. 


dride with water is sulphuric acid. 


Sulphur trioxide is decomposed when its vapour 
is passed throngh a red-hot porcelain or platinum 
tube, being resolved into two volumes of sulphur 
dioxide, and one volume of oxygen. Hence 
sulphur trioxide may be conveniently viewed as 
an oxide of sulphuryl (see 161), and we can 
express this decomposition in the following mode: 


` $8°0,"0" = 28"0,", + 0,”. 


165.—Preparation.—According to Williamson, 
be formed by the direct 
union of its elements, aided by a high tempera- 
ear that by burning sulphur 
in oxygen at very high temperatures the sulphur 


hur trioxide may 
tare. It would a 


dioxide first formed combines with a third atom 
of oxygen, thus :— 
80, + O = SO;. 


Bat this method is not the one usually followed. 
Sulphuric anhydride may be easily prepared by 
distilling, at a gentle heat, Nordhausen sulpharic 
acid—a brown liquid which consists essentially of 
sulphuric anhydride mixed with sulphuric acid; 
when the sulphuric anhydride passes over, ard 
may be collected in a dry, wéll-oooled receiver; 
while the sulphuric acid remains in the retort, 
as the adjoinea equation illustrates :— 


H S“ O.“, BO” = H, 8˙0.“ + §”0,”. 
Or eommon sulphuric acid may be distilled along 


with phosphoric anhydride when this latter body 
seizes upon the elements of water contained in 


the eulphurio acid, liberating the sulphur tri- 
oxide, which may be oolected as before. 


The 
reaction is as follews :— 

P, O; + H, 80. = 2HPO, + 80, 
Anether mode of preparing this body is by heating 
a bedy called hydrogen sodium sulphate in a 
glass retort. The composition of this hydragen 
sodiam sulphate is :— 

Na 

H’ BO; 
On being heated, it loses hydrogen and oxygen in 
te proportions to form water; and a body, re- 
sembling in composition Nordhausen sulphuric 
acid (in which the hydrogen is replaced by 
sodium), remains behind, as may be 
from the following equation: 

: Na’ L ” I 7. ” 
2 (HJ go, ) Nas S 0, . 8O + H30. 

If this body be further heated, it breaks up into 
sodium sulphate and sulphur trioxide, thus :— 


Na, SO, S Os = Na,'S”0," + BOr. 


"n 


A NEW PHOTOMETER. 


yo? making visible to a large audience small 
variations in temperature, a thermometer 
containing a saturated solution of iodine in bisul- 
phide of carbon is well suited, on aceount of the 
high co-efħicient of expansion of that liquid. 
Comparing the co-efficient of this solution with 
that of bisulphide of carbon, M. Provenzali 
found that under the action of light the former 
exceeded the latter by 0-20, and sometimes even 
0-25; whereas, in darkness, the two oo-efficients 
were almost equal; and a thermometer, having a 
Solution of iodine in bisulphide of carbon, rose or 
fell on passing from darkness to light, or vice versa, 
while a mercury thermometer was stationary. 
This phenomenon, he says, is not so extraordi- 
nary as it would seem at first sizht. The saturated 
solution referred to is a body with very feeble re- 
flective power, perfectly opaque, aud undergoing 
no chemical change from the action of light. 
Thus the luminous rays, which are reflected by 
the mercury, are absorbed by the solution, and 
tranaformed into heat, which increases the tem- 
perature and volume. Hence thermometers with 
a solution of iodine in bisn]phide of carbon, may 
be utilised for photometry. The following is 
the mode adopted: ‘‘ Two thermometers, one 


escribed, insomuch as the crystals are acicular, 
and the melting point considerably higher—viz., 
Sulphur trioxide does not redden 
litmus paper, and (unless moisture be present) 
may be handled with impunity. In the presence 
of water it acts as a most powerfal corrosive 
agent. Thrown into water sulphuric anhydride 
combines with it with such violence as to produce 
great heat, and sometimes light, accompanied by 
a hissing sound, similar to that produced on 
Exposed to the atmo- 
sphere, sulphuric anhydride rapidly absorbs 
moisture, and becomes liquid, or deliquesces. 
The produet ef the combination of sulphuric anhy- 
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mercury, and the other containing the solution, 
are placed near each other on a table. The gra- 
duation of the mercury thermometer is as usual, 
except that the scale is divided into fifths of a 
degree. The graduation of the thermometer with 
iodine solution is such that the two thermometers 
agree in their indications in the dark. Under the 
inflaenee of light, on the other hand, the thermo- 
meter with iodine solution rises above the other, 
in proportion to the intensity of the light. 

After the beautifal experiments in which Tyn- 
dall separated obscure heat from light by means 
of opaque solutions of iodine in bisulphide of 
carbon, there is no reason to think that the 
obscure rays will have a marked influence on the 
relative indications of the two thermometers 
forming the photometer. Nevertheless, in order 
to know better the diathermancy of the opaque 
iodine solution, I inclosed two good mercury ther- 
mometers in two equal glass tubes; the bulb of 
one remained uncovered while that of the other 
was plunged in a saturated solution of iodine in 
bisulphide of carbon. So long aa both were in 
darkness, and exposed to radiation from obscure 
sources, they gave the same indications; but 
when breught into a somewhat strong light, the 
thermometer with ita bulb in the solution rose a 
little higher than the other, and the difference 
increased to a degree when the sunlight was 
admitted into the room. We may, then, believe 
that the diathermancy of the:selution referred to 
extends te all the obsoure rays, and therefore 
that the obscure rays cannot materially alter the 
indications of my photometer. 

It is necessary here to remark that the two 
thermometers should be made of the same kind 
of glass; for I found that a difference in the 
quality of this altered the relative indications of 
the thermometer. 

Having exposed to the same seurce of obscure 
heat three thermometers of the godine solution, 
and having bulbs of the same diameter, but made 
from three different kinds of glass, the apparent 
variation in the liquid volumes was as the 

1, 1°38, 15. These differenees are pro- 
bably due to differences of diathermancy in the 
glass. Melloni observed that different kinds of 


glass, theugh e y transparent, did not absorb 
and transmit heat in the same degrees. 
More recently Tyndall, having made a plate of 


platinum incamdescent by steemgly concentrating 
obscure rays with a lens, observed that a piece of 
window glass placed between the source of heat 
and the platimum sensibly enfeebled the incan- 
descence, while with glass of a different quality, 
it was very litéle enfeebled, and glass that was 
quite opaque had less enfeebling effect than the 
window glass. It seems to me that even in 


meteorological ebeervations, made with the aid of 
thermemete 


mercury rs, the effect of diathermancy 
in the glass is aot to be neglected. 

I will mew give the results of experiments made 
with this on solar light, diffuse and 
direct, in the month of May. In the morning, 
before sunrise, the two thermometers showed 
nearly the same degree of temperature; they also 
did ao about half an hour after sunset. At 8 o’clock 
in the morning, and in aroom of the laboratory 
with open windows, the mean difference of the 
two thermometers was 0°2°; the greatest differ- 
ence having been 0°4°, when the sky was perfectly 
serene, and the smallest 0°1°, when it was entirely 
covered with clouds. At 11 o’clock the mean 
difference was 03°, the greatest having been 
0:5° when the sky was slightly nebulous, and the 
smallest 0°1°, when it rained heavily. In open 
air, as was to be expected, I found the differences 
greater and more variable; thus at 8 o'clock they 
had varied from 0°3° to 0:7°; and at 11 o’clock 
from 0:5° to 1°. At the time of the greatest 
difference the sky showed a ‘number of cumuli 
strongly illuminated, and at the time of the 
smallest it was very much darkened by a thick 
cloud. The mean at 8 o’clockin the open air was 
0-5; and at 11 o’clock 07° On carrying 
the photometer into the open air I observed several 
times a somewhat curious phenomenon. The two 
liquids moved in opposite directions, the mercury 
falling, and the iodine solution rising. The reason 
of this was, that in the open air the temperature 
was somewhat lower, while the intensity of the 
light was greater than within doors. ; 

As regards direct radiation from the san in 
open air, the mean difference of the thermometers, 
when exposed to the sun on serene days, was 
51° at 8 o'clock and 7:7° at 11 o'clock. This 
gives us the proportion of 1 to 1:5; and we 
get nearly the same proportion on comparing the 
differences 0°5 and 0-7, obtained at the seme hours 
from | diffused light in he open air, und tho othe 
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differences, 0°2 and 0'3, obtained from diffused 
light in the laboratory. Thus the intensity of 
light indicated by the photometer increased from 
8 o'clock to 11 o’clock in the proportion of 1 to 
1:5, equally within doors and in the open air (the 
light being diffuse); and in the direct sunlight I 
have also ex ented with phosphorescent 
light and that of electric discharges, which were 
only visible in the dark, and on lunar radiation ; 
the photometer shows itself sensitive to all of 
these. 

For lunar rays I experimented in a room which 
had been made for optical purposes. I placed a 
bi-convex lens, 247 millimetres in diameter, behind 
the glass of the window (which faced south), and, 
at the focus of the lens, the bulb of a thermo- 
meter of the iodine solution, with a scale on 
which it was easy to distinguish the one-hun- 
dredth of a degree. It was the 16th day of the 
lunar month, and between 10 and 12 o'clock in 
the evening, and many clouds covered the sky, some 
of them very dense. On the passing of a cloud 
before the moon the liquid in the thermometer fell, 
and it rose again when the cloud had passed. 
The variation of the liquid colamn under these 
circumstances reached one-third of a millimetre, 
corresponding in this thermometer to one-seventy- 
eighth of a degree C.“ 


BORING AND MORTISING MACHINE. 


Ts past decade has witnessed the introduction 

of numerous machines for the rapid working 
of wood used in the arts of construction and in the 
various articles of our domestic furniture. What 
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was formerly manufactured with a great ex- 
penditure of labour is now cheaply produced 
in large numbers by the employment of 
machines, and although the apparatus has 
not yet been designed capable of turning out 
a finished chair or table from the rough log, 
the various parts are now shaped by machinery, 
leaving only the fitting together and finishing to 
the skill of the workman. We this week illustrate 
one of the most recent of these introductions—a 
machine for cutting mortices and boring holes in 
the different parts of chairs, tables, sofas, &c., which 
is supplemented and accompanied by another of 
similar construction for shaping the tenons and 
pins for the counterparts produced by the mor- 
tising and dowelling machine. These contrivances 
form the subject of a patent recently granted to 
Matthew and John Pollock, of Beith, Ayrshire, and 
will, we think, be readily understood from the fol- 
lowing description, with its accompanying illustra- 
tions. By way of introduction, however, the 
principle of the machine may be described as 
follows: — The part by which the mortice is cut 
consists of a revolving shaft fitted with bits, the 
diameter of which is equal to the width of the 
mortices desired. This shaft is carried in bearing 
blocks situated in a race, in which it is caused to 
reciprocate through a distance equivalent to the 
length of mortice required by means of a connecting- 
rod attached to a crank upon a revolving shaft near 
ne end of the machine. This crank is preferably 
rranged with an adjustable throw, so that the 
ange of the reciprocating spindle, and conse- 
juently that of the mortising bits, is capable of 
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being adjusted to any required length of mortice. | in dotted lines the front and back leg of a chair 


At opposite sides of the machine a table is situated, 
upon which a leg or other part of a chair or other 
piece of furniture is placed, and secured thereto 
by a cramp ; the part wherein it is desired to make 
the mortice being brought in front of the bits, 
and being pressed against them by means of a 
screw, an accurately placed mortice is speedily 
formed, corresponding in width to the diameter of 
the boring bit and in length to the distance 
through which it moves. The part of the machine 
by which the dowel holes are bored consists of 
revolving bits, carried in brackets situated upon 
compound slides arranged upon the upper part 
of the framework, by means of which the bits 
can be brought into any position to suit the 
dimensions and nature of the piece of work or to 
the width of holes required to be bored, the bits 
being forced or drawn against the wocd to be 
operated upon by hand levers, actuated by the 
attendant. The patentees prefer to make the 

ine duplex, so that two similar pieces of 
work may be operated upon simultaneously. In 
order to finish the joints of the work after it has 
been mortised and the dowel holes cut, the back 
legs and rail are put together by the tenons of the 
latter being entered into the mortices of the 
former, and cramped together in a machine for 
cutting the back joint; this consists of two saws 
situated upon a transverse hollow shaft, through 
which a right and left hand screw passes, whereby 
the saws can be adjusted to any distance apart 
corresponding to the length of the back rail of the 
chair, sofa, or other similar piece of work. The 
back is brought against the saws by a guide plate 
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or slide set at right angles to the plane of action 
of the saws. This latter machine is also applica- 
ble to cutting and boring the dowel holes in back 
stays for chairs, having a compound boring 
apparatus attached thereto, the action of which is 
similar to that used for boring the dowel holes in 
the legs of furniture, the bits being placed at the 
same distance apart, so that the dowel holes in 
both legs and back stay correspond; the same 
saws which cut the joints for the back also cut 
the ends of the back stay to bring them to the 
required length. 

In the engraving, Fig. 1 represents a front ele- 
vation of the mortising and dowel-hole boring 
machine, and Fig. 2 is a plan. As shownin Fig. 2 
the part of the machine used for mortice-cutting 
is constructed with a revolving shaft A, the ex- 
tremities of which are fitted with bits B, whose dia- 
meter is equal to the width of the mortice desired. 
This revolving shaft A is rotated at a high velocity 
by means of pulleys, and it is carried in bearing 
blocks situated in a race C. The shaft A and 
bits B are caused to reciprocate in the race C 
through the required distance by means of a 
connecting-rod D, attached to a crank on a 
revolving shaft carried in bearings supported by a 
bracket bolted to the framing of the machine. 
The crank is preferably constructed with an 
adjustable throw, so that the range of the recipro- 
cating shaft A, and the mortising bits B, is 
capable of being set to any required length of 
mortice. The revolving shaft to which the crank 
is attached is driven by a belt passing over the 
pulley H. The tables I, upon which are shown 
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about to be operated upon by the mortising bits 
B, are carried by brackets bolted to the framin 
of the machine, and are adjusted to the requir 
height by means of screws and hand wheels, 
shown in Fig. 1, the screws being kept in position 
when adjusted by pinching screws. The tables I 
are situated upon horizontal slides, and by means 
of the screws and nuts placed under the tables are 
caused to travel to or from the mortising bits B 
by the operator turning handles affixed to the 
rods L (omitted here for want of room), in a 
right or left hand direction, similar to the manner 
of operating the slide-rest of a self-acting lathe. 
The legs or other parts of a chair or other piece 
of furniture, wick placed upon the tables I, are 
secured thereto by the cramp K, which consists 
of a horizontal shaft furnished with a feather 
fitting into a corresponding groove in the eye at 
the head of the bracket O to allow of the position 
of the shaft being altered. At the end of each 
shaft a vertical screw is carried, furnished with a 
hand wheel, and upon tightening this the piece 
of furniture placed upon the table under it is 
firmly held in position, so that the parts 
wherein it is desired to cut the mortices bein 
brought in front of the bits B, and being press 
against them by means of the screws worked by 
the handles on the rods L, accurately-situated 
mortices are speedily formed, corresponding in 
width to the diameter of the mortising bits B, 
and in length to the distance through which the 
bits travel in the race C. The portion of the 
machine by which the dowel holes are bored con- 
sists of revolving bits driven at a high velocity by 
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means of the pulleys R, the bits being geared 
together in pairs or other num ‘rs by means of 
spur pinions T, carried in brack« “pon the hori- 
zontal compound slides M, whic) carried and 


adjusted, as regards their height « ~ by means 

of vertical screws passing throug p; bolted 

to the framing of the machine, a on posi- 

tion by pinching screws. The attaides 

M are acted upon in one directio: this irs 

the square heads of which are £ as a cul 

direction at right angles thereto by other po 

so that the boring bits can be b: German ç; 
ones, then 


position to suit the dimensions ar 
piece of work about to be bore 
pressed or drawn against the woot 
actuating the hand levers. 

The sawing machine which forms the comple- 
ment to the one illustrated is constructed on the 
same principle, and with as little difference in 
the arrangement of details as the nature of its 
work will permit. It will be observed that all 
the parts, whether those for carrying the work or 
those bearing the tools, are adjustable one to the 
other to suit the difference in size of the various 
articles to be operated upon. 


ELECTRO-DEPOSITION OF NICKEL. 


HE value of nickel as a preservative coating 
for metals liable to corrosion or oxidisation 

is now well known, but, so far as we are aware, 
little use has hitherto been made of it for the pur- 
poses of ornamentation. This arises principally, 
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conical form at the centre, and has a central 
aperture for the passage of the wick tube. The 
upper plate is provided with a gallery to carry 
the glass chimney D and wire gauze covering, a8 
usually employed in some kinds of safsty-lamps, 
and to this plate the ordinary rods of the framework 
are also attached, as shown. The glass chimney 
D is carried up to the top of the lamp, which is 
previded with the usual protecting top of wire 
gauze and perforated sheet metal for the exit of 
the products of combustion. Thechimney D is 
cemented air-tight in its gallery, so that the 
whole of the air supply must pass through the 
chamber C to the flame, thereby preventing any 
accumulation of explosive gases in the upper part 
of the lamp. l 


we believe, from the fact that the colour of electro- 
deposited nickel does not harmonise with that of 
gold,—a defect which Mr. Thomas Fearn, of 
Aston, claims to have removed by employing a 
deposit formed of iron and nickel, by which the 
colour is greaily improved, and some useful effects 
obtained. The process invented and patented 
by Mr. Fearn consists in the employment of a 
solution of nickel and iron, by means of which an 
alloy of these metals is deposited on articles 
suitably prepared in the usual manner. For this 
purpose he dissolves twenty-four parts by weight 
of muriate of ammonia (chloride of ammonium), 
in 160 parts by weight of water, and saturates 
the solution with protoxide of nickel, at a 
temperature of about 120° Fahr. From this 
solution a good deposit of nickel may be obtained, 
if desired, with a moderately intense battery 
power. When the first solution is saturated with 
nickel the same quantity of a like solution of 
muriate of ammonia is added; but in order to 
deposit from this solution the alloy of nickel and 
iron it is necessary to charge it withiron in 
addition to the nickel whichit contains. This the 
patentee prefers to do by electricity. He employs 
an anode of iron, by which an electrical current 
from a voltaic battery, or other source of 


municates with the external atmosphere through 
wire gauze or a perforated metal plate, such as is 
usually employed in safety-lamps, and the air 
chamber surrounds the wick, so that the in- 
coming current of air converges on the flame. 
Thus, whenever the atmosphere becomes explosive, 
the air current will be ignited by the flame and 
will explode within the air-chamber or passage, 
causing the instant extinction of the light. The 
explosion is prevented by the wire gauze or per- 
forated metal from communicating flame to the 
external atmosphere. Inthe figure, A is the oil 
receptacle, which is wholly or partly received in 
a cavity B in the lower part of the casing of the 
safety-lamp; C is the air- chamber surrounding 
the lamp. The walls of this chamber are made 
of plates of sheet brass fitted together concentii- 
cally in the manner shown, so as to leave an 
annular space of about one-ninth of an inch 
between them in a lamp of the size drawn, and 
less for a lamp of larger diameter (as the capacity 
of the chamber or passage must not be increased 
beyond certain limits), the said plates being 
soldered at bottom to a flange or ring on the 
inner plate. The outer plate E is made with a 


SENSITIVE FLAMES, 


OME experiments on sensitive flames are de- 
S tailed by Dr. Isaac Norris in the Journal of the 
Franklin Institute for April. The arrangement of 
Barry for rendering a flame sensitive is well known, 
and offers the great advantage of using the gas at 
the ordinary pressure, so that the experiment is 
arranged in a moment. The size of the pin-hole 
aperture determines the height of the flame burned 
above the wire gauze. I have found after many ex- 


electricity, is passed through the solution until 
the required alloy of nickel and iron is deposited 
at the cathode. 
the colour of the deposit. As soon as the 
required deposit is obtained the solution is ready 
for use, A film of peroxide of iron forms upon the 
surface of the solution, but this, it appears, does 
not interfere with the working of the process. In 
using the said solution for obtaining a deposit of 
nickel and iron two anodes are necessary, one of 
nickel, and the other of iron; so that if the 
deposited alloy gives any indication of either 
metal being in excess the anode of that metal is 
raised either wholly or partially from the 
solution, and work continued with the other 
anode until the required deposit is pro- 
duced. The battery which the inventor pre- 
fers is that known as Wollaston’s—that is, 
plates of amalgamated zine and copper, two or 
more pairs being employed, but other batteries or 
sources of electricity may be used. For obtain- 
ing quickly thin deposits of the alloy an intense 
electrical current may be employed, even causing 
copious evolution of gas from the deposited 
surface without detriment to the appearance of 
the deposit, but for giving a strong coating a 
weaker current is necessary. In depositing an 
alloy of nickel and iron upon articles of iron or 
steel it is, of course, necessary to previously coat 
them with copper or by preference with brass. The 
coating of alloy upon parcel” gilt work—that 
is, articles coated only in parts—is said to be an 
excellent substitute for the tarnished effect pro- 
duced in silver-plated articles, commonly called 


oxydising. For stopping off “ parcel” gilt work |, 


any suitable varnish mixed with a colouring powder 
may be used; rouge or Prussian blue answers 
very well for the purpose, the colour enabling the 
workman to see better how to apply the varnish. 
The varnish may be removed from the work after 
it has been coated with the alloy by means of a 
hot solution of potash or by oil of turpentine. 


Although the above method of preparing the 
solution of nickel and iron works satisfactorily, 
and is the best with which the patentee is 
acquainted, its preparation may be modified in 
various ways. For example, the solution may be 
charged with nickel by the use of an anode of 
nickel instead of dissolving oxide of nickel therein. 
Or the solution of nickel and iron may be made 
separately, and afterwards mixed in the required 
proportions. By thus combining iron with the 
deposit of nickel a clearer and more agreeable 
tone of colour in the deposit is obtained, and 
the nickel contrasts agreeably with gold in orna- 
mental work. 
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SAFETY-LAMP FOR MINERS. 


j ges principal feature of the safety-lamp 
- patented by Mr. Plimsoll consists in per- 
mitting the ingress of a sufficient quantity of the 
dangerous gas to cause an explosion which at 
once pnts out the light and warns the miner of 
his danger, thus preventing all risk of the main 

dy of gas in the mine being fired. The accom- 
panying figure will give an idea of the arrange- 
ment of the lamp, and the following is a descrip- 
tion of the principles on which it is constructed : 
— The body of the lamp is made with an internal 
chamber or passage through which air is supplied 
to support the flame. This air-chamber com- 


This is ascertained by observing 
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number of minute perforations through which the 


entire supply of air required for the combustion 


of the flame passes. The thickness of this plate 
depends somewhat upon the size of the perfora- 
tions, but it must be of such thickness as to pre- 
vent the passage of flame through the perforations 
when the ignition of explosive gases takes place 
in the chamber C. Perforations one-fortieth of 
an inch in diameter in a plate one-fifteenth of an 
inch in thickness will answer the purpose, the 
object being to prevent the passage of flame 
without obstructing the admission of air to the 
lamp. The perforations should be disposed at 
equal distances apart, and not too close together, 
so as to leave sufficient metal to cool and destroy 
the flame resulting from the ignition of explosive 
gases in chamber C, nor should the perforations 
be more numerous than is required to admit an 
adequate supply of air to feed the flame of the 
lamp. Thetop of the chamber C is bent into a 
conical form at the centre around an opening 
through which the wick tube rises, the opening 
being of sufiicient size to permit the air to pass 
freely to the flame, and allow for its free escape 
or expansion when the ignition of explosive gases 
takes place in chamber C. The top of the 
inner wall is also similarly bent or made jinto.2 
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periments that it is rendered much more sensitive 
by using a chimney: an ordinary glass one, such as 
employed with the argand burner, answering per- 
fectly and rendering the flame at the same time 
much more steady. It may rest on the gauze, which 
must be placed at the proper height above the 
burner. The gas should be burned on until it begins 
to flare, and then lowered a little until it becomes 
steady. The nearer it is to this point the more 
delicate the result. Tyndall's caution with regard 
to obstructions from step-cocks, &c., is also very 
important. Wishing to measure the height, I at- 
tached a small scale to the chimney, and found, as 
recorded, that the flame is much more sensitive to 
some sounds than others. Any sound in which the 
letter s enters seems to affect it particularly. At- 
taching a telescope to the apparatus, something like 
the arrangement in a cathetometer, I found that 
even when the flame appears to the eye perfectly 
steady, it was continually varying in height—sounds 
that were quite inaudible to any one near it, evi- 
dently producing a marked result. A tall flame, 6in. 
or Sin. in height, is not as sensitive as one of only 
An. or 3in., and placing the gas in a bag at the same 
pressure as it issues from the pipe did not alter the 
result. The whole subject is a very curious one, and 
I am inclined to think this flame is the most delicate 
yet produced, despite the accounts of the wonderful 
steatite burner of which Tyndall speaks. A descrip- 
tion of Barry’s sensitive flame will be found on p. 
244, Vol. XIV., and it is to be hoped the present 
little article may lead to other experiments in the 
same direction. 


| PHOTO.-ENGRAVING ON METALS. 


ILLIAM A. McGILL and Robert G. Pine, of 
Memphis, Tenn., have invented a new pro- 
cess for photographing engraving on metals and 
ether substances, which they describe as follows: 
—We take, as a base of operation, a pure silver 
surface or an alloy ; and, after finely polishing or 
frosting it, it is subjected to the action of iodine, 
and a film of the iodide of silver is formed on the 
plate. Wethen e e the plate to the action of 
light in the camera obscura, or under a photographic 
negative, until a faint image of the object is formed. 
The plate is then submitted to the action of an 
electrotype battery (copper solution), when a well- 
defined image of the object in copper is formed, the 
cupreous deposit attaching itself only to those 
parts of the plate which were rendered conductors 
of electricity by the action of light, while the unex- 
posed parts will remain non-conductors of elec- 
tricity. The plate is now dried and etching solu- 
tion poured on it, composed of sulphuric acid 
saturated with nitrate of potash, or their equiva- 
lents. This solution immediately attacks the 
shadows or exposed portions of silver surface, 
while the cupreous deposit from the electrotype 
bath is not affected. After etching the required 
depth the copper deposit on the pe may be 
readily removed by aqua regia, which will not act 
on the silver plate, leaving a finely-etched image in 
the silver plate. ( 
To engrave or etch on steel, gold, copper. and 
other substances, the surfaces are first coated with 
pure silver. We then proceed substantially as 
above explained, with the exception that different 
acids or combinations of acids are useÌ on the 
various metals or other substances after thy silver 
plating or surface is etched through, accordjing to 
the nature of the base to be operated up bn; fo» 
instance, in etching on gold, after the ilver 
etched through with the saturated sofntion 98. 
sulphuric acid and nitrate of potash, we use * ied 
regia, or nitro- muriatio acid, which actey ont!“ Ns 
but leaves the silver intact. The “ inve T.“ 
specially applicable to the ornamenta ition asy 
plate and jewellery. ? 
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MICBROSCOPICAL CABINETS. 

1 principles to be kept in viow in construct- 

ing and arranging cabinets for microscopical 
objects are thus stated by Dr. Marie, in a paper 
read to the Royal Microscopical Society, which is 
replete with information of value to local societies 
as to the arrangement of their collections, and will 
be found suggestive by the advanced histologist. 
We can only extract a portion :— 

As toa choice of the cabinet, so much depends 6n 
the intention and tastes of the individual. and the 
nature of the collection itself, that no rule or re- 
commendation on my part can be given which would 
meet the conceptions and wishes of every amateur 
microscopist or professed histologist. I shall dis- 
cuss the subject, nevertheless, in its broader aspect ; 
that is to say, on snch grounds as may be of general 
interest, or lead others to make suggestions on what 
at present there is no very definite standard or 
agrecment upon. The dimensions of a cabinet is a 
matter concerning economy, convenience of space, 
nnd the conception the collector intends to fulfil. 
Ii the numbers of slides are likely to be or already 
are very extensive, then large-sized cabinets are in 
some respects most advantageous. At the same 
time they are not frea from serious drawbacks. 
Smaller- sized cabinets, while deficient in solidity, 
roominess, &c., have several points of recommen- 
dation, not the least of whioh is that if made to a 
uniform sizo and of a cubical form, they can be 
piled up one above the other, and so built together 
as to command all the advantages and none of the 
drawbacks of an immense single cabinet. I cannot 
offer a better instance, forcing conviction of the 
Jast-mentioned proposition, than by reference to the 
Botanical Department and Insect Room of the 
British Museum. There 3 old wall cabinets) 
they have a set of cubes identical in measurements, 
each devoted to a group or subsidiary division, 
numbered and labelled accordingly, and so arranged 
that to all intents and purposes they represent but 
one vast cabinet. For study and reference they 
are uncommonly handy, as they can be brought 
down to the table, and, in fact, shifted about at plea- 
sure without the slightest injary to contents. 

Such is my beau ideal of a microscopic cabinet, 
compound, yet harmoniously single; adapted to meet 
the wants of a limited, a moderate, or a numerous 
series; expansion being in the ratio of increment 
af slides. But furthermore, as I shall presently 
mention, the same principle is applicable to very 
modest microscopical collections; such, indeed, as 
oven the amateur or those of limited means may 
aspire to. As a closing sentence to this clause, I 
may even make bold to say that, like other fashions 
and hobbies, that of cabinets is an infectious one: 
a handsome piece of farnitureis attractive. Would 
that the zest for a thorough mastery of the con- 
tents were as powerfal a stimulant. 

I do not propose giving a lengthened dissertation 
aud criticism upon every sort of cabinet, but, by 
allusion to a few, indicate in passing the more de- 
sirable features pertaining to economy, easy access, 
aud desirability for classifio purposes. 

1. As regards space and cheapness, the common 
boxes with racks, sold by all microscopic object 
makers, are undoubtedly very handy. They are 
subject, however, to three great faults. 1. Many 
specimens, particularly those in fluid, are liable to 
spoil in them. 2. Reference to individual slides is 
awkward, from their being tilted in position. 3. 
Numbers and names cannot easily be read, unless 
by picking up one and then another, in guess-like 
fashion. As au example of a considerable collec- 
tion kept in the ordinary rack- boxes, I may mention 
Dr. Greville's specimens of Diatomacem in the 
British Museum, of which there are 3.637 in all. His 
method of numbering and cataloguing, to which 
Mr. Carruthers kindly called my attention, I shall 
again make reference to. 

2. Dr. Muller, assistant to Professor Hoffmeister, 
of Heidelberg, a few years ago kindly favoured me 
with a sight of their Histologico-Educational Col- 
lection. They were then adding a series of sections 
illnstrative of medicinal woode. In liou of an ex- 
pensive cabinet, they had adopted the following 
economical arrangement, whereby the slides lay | 
flat and were easily got at. A piece of stout mill- 
board 7łin. x Min., and covered with coloured 
paper, had forty-two holes punched ont. The holes, 
drilled at eqnal distances, rau in parallel lines lin. 
apart. Throngh these an elastic cord was passed, 
dow» one hole and up the next; continuing along 
one lina of holes and returning the next. Having 
reached the farther one from the point of starting, 
the cord is reversed and brought back hole by hole 
to the latter, where a knot joins the extremities of 
the cor Slides are then introduced beneath the 
cords, wAjch retuin them in place. Each corner of 
the millbe-ard, above and below, has a wedge-shaped 
picce glied on to it, and there is a narrow strip 
jntroduted in the middle. Tho trays filled above and 

‘low wtu slides are then piled one over the other 


a aN, or in boxes, open in front, with labels 
hed each consecutive group. I meution 
Teexp Vsive mode of forming a cabinet rather 
ONt¢insj¢* than to recommend it. There is one 


arraint à lso to be borne in mind—viz., the 
rangelis t °' ern shorter than the English 
quent: y ae 


3. Dr. Carpenter warmly commends a form of ina row; and when one or more is wanted, by a 


nary microscopical cabinet. 


book-box as excellently adapted in lieu of an ordi- tilting motion of the finger below the glass through 
As he says, a large, the open space, extraction is 0 effected. 
defects in this otherwise capital little ease apply 


histological collection can be stowed away in the 
library shelves, among the other hooks, and con- 
sulted with the greatest ease. My friend, Mr. David 
Forbes, has a few of such boxes slightly altered 
from Dr. Carpenter's plan, so as to suit the diffe- 
rent shape of slide used by himself. The construc- 
tion otherwise is similar, so that one description 
may sufice for both. Each case is about 10ttin. 
high, Hin. long, and din. thick in outside measure- 
ments. It opens only from behind, and has a 
fixed shelf across its middle. Trays of light card- 
board, to the mimber of eighteen above and as 
many below, are piled on the top of eachother. A 
small tack serves as a handle to each tray or guasi- 
drawer. Mr. Forbes uses slides exch ljin. square, 
so that eight of these oocupy a drawer; the number 
or name, according to circumstances, being towards 
the knob end of the drawer. Dr. Carpenter’s slides 
are generally those in common nee, 3in. x lin., and 
these to the same number, eight. lie athwart. Doubt- 
less these book-boxes are neat, and in many in- 
stances a very excellent substitnte for a large 
cabinet. Tho different sets of objects are most 
readily olassified, and the title placed on the back, 
apportioned to the contents. The great fault, how- 
ever, lies in the one tray being so placed above the 
other that to consult those which happen to be 
below, allthe trays above must be taken out. The 
depth of each tray, besides, does not well admit of 
labelling, so that, like the rack-boxes, it is a case of 
trouble in searching far am object. It would be an 
improvement if eash tray slid in on fillets, so that 
one might be taker out without disturbing the 
others, and by deepening the face labels could be 
placed outside. To do this would, however, spoil 
the compactnesm.amd in part material cripple their 
intended utility. 

4. Piper’s original Portable Horizontal Slide 
Cabinet, as described by himself,“ is aomposed of 
any number of flat cardboard trays. divided into 
six or more compartments, each holding a single 
slide in a horizontal position. The trays are in- 
closed in a strong millboard box, the front of which 
is made to fall down, so aa to permit the trays to 
be readily withdrawn. When closed, an elastic 
band renders the whole firm and secume. It may 
be made of any desired capacity. Specimens are 
placed on the table capable of receiving from six to 
250 slides. The smallest is well: adapted to contain 
a ‘half-dozen series of anatomical or other sub- 
jects; and its great strength, eombined with light- 
ness, makes it peculiarly available for transmission 
through the post. Among the advantages which 
may be derived from the cabinets, I will mention 
the convenience of displaying, at one view, the en- 
tire collection of slides, and the facility thus afforded 
for the selection of any require’ specimen, without 
the troublesome search and difficulty of removal 
frequently experienced with the old form of box, in 
which the slides are dropped (out af sight) into 
eh ca ar a grooves. It also prevents the possi- 

ility of the covers becoming detached by shaking 
about in transit, which is important when it is to 
convey a rare or valuable collectiom The trays, 
being all of uniform size, may be transferred from 
one cabinet to another of lurger or smaller dimen- 
sions, without necessitating the disturbance of the 
slides. In nddition to its portability, it possesses 
the merit of oueapuess, durability, and neatness of 
appearanow”’ The- advantage of Piper's horizontal 
cases is marred by the trays resting on each other, 
and hence is only applicable to a very limited series 
of objects. The Hulenustcint collection of the 
British Maiseum, containing 100 types of diatoms, 
is contained in a case after Piper's pattern, but 
larger, and for this purpose it answers very well. 

5. Mr. Henry George bronght before the notice 
of this society a few years ago an inexpensive, 
compact form of store-box, wherein considerahl> in- 
genuity was displayed. The merit of his plan of 
atore-box, or, indeed, small portable cabinet, lies in 
ita being compnsed entirely of tin (japanned or 
otherwise), therefore of small compass, light, and 
not liablo to werp; in the sides lying flat; and in 
a simple arrange:ncut whereby the slides are kept 
in place without chance of overriding each other. 
Exch box is made to hold three or six dozen slides, 
or by increase of capacity to hold proportionally 
more. Ju that which contains seventy-two the 
outer casing is of oblong figure, G4in. long, 34in. 
wido, and abont 2tin. deep. The lid is unhinged, 
and of ordinary form. The four sides of the bax 
are each incised by a wide. deep semilune, so that 
the trays can be readily extracted. Each tray isa 
simple sheet of tin, out of which a large, long, oval 
picco has been cut, to insure facility in taking up 
each side. At the two farther extremities the tin 
is turned on edge. and forms arest to the tray which 
lies above it. The opposite sides of the tray hnve 


their edges enrvilinearly bent in, so that the slides 
slipning benenth are held firmly in place, alongside 
The slides thus lie secure, trans- 
versely to the long diameter of the box or trav. six | 


1 


of each other. 


„Trans. Micros, Soc. and Journ.,“ 1867, Vol. Xv., 2ud 
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equally to those of Mr. Piper and the book- boxes 
viz., if a specimen is wanted from the bottom row, 
all above have first to be removed. Again, while 
the labelling of each slide is readily seen on being 
raised, yet unless the entire contents are known, 
every tray has to be gone over before the thing 
wauted is to be found. 

6. I may refer en passant to Mr. Furze's zinc 
cases, the chief recommendation of which is their 
being of metal. Thus there is no liability to 1 5 
as is also the case in the material used by Mr. 
George. These certainly have advantages over 
wood, which, unless mahogany, and that well sea- 
goned, is so liable to warp, and render drawers stiff 
and troublesome to open. 

7. As a modification of the rack ciple, Mr. 
Sorby (according to my friend Mr. David Forbes) 
uses a small form of box wherein the slides are 
ranged in rack, but instead of their lying tilted, 
each is placed horizontally. A farther extension 
of the same principle, and what are really moat ex- 
cellent capacious store-bores (or to those who are 
satisfied with a moderate thing, a compact cabinet), 
cheap, portable, and each specimen of easy access, 
will be found in Mr. Norman’s adaptation. In a 
mahogany box, Jin. high, and 4}in. broad, 150 slides 
lay in racks horizontally, and by a marginal number 
are easily got at and referred to. There is a dia- 
phragm across the middle of the box, and another 
running up the centre langways. This gives four 
compartments, so many in each. A folding door at 
each end provides easy access, and, with a handle 
on the top, the box can be carried about anywhere. 

8. Mr. James Smith has described and figured 
what he terms a microscopical cabinet, wherein the 
slides are arranged after the mode of some entomo- 
logical collections. Shaped like a back-hinged book- 
box, on its being opened back the contained slides 
are all seen at a glance, being each retained in place 
by a double elastic band. If I am correctly informed, 
Professor Hughes Bennett, of Edinburgh, uses a 
form of box or serial cabinet similar to the above. 
Other objections might be offered, bat that the 
slides all rest. vertically is against its frequent 
eer Taek everything depend individual 

9. Lastly, as ing depends upon indi 
requirements, some wishing a small, others a larger 
case, it is hard to recommend one form of cabinet 
that will do for all. Piper's, George's. and Norman 3. 
are each good in their way for small series, but a 
larger-sized cabinet of square form, with trays 
coming out separately, is the most preferable artiole. 
Mr. Beck sells a cheap plain kind, made of polished 
deal wood, wherein the trays are cardboard. In 
this, as in more expensive sorts, every specimen is 
of easy access. The latter lie flat, the numbers and 
name facing the observer; and labelling is provided 
for outside the drawer. A number of such boxes 
can be piled above one another, and by degrees an 
extensive cabinet altimately attained. 


It is now universally admitted that objects pre- 
served in a moist medium are retained in a sound 
state longer and better when laid down flat. This 
is easily understood, for the finest and firmest 
‘cement is not always a safe protection when the 
slide is tilted edge upwards. In the case of a cabinet 
with drawers, these are better not too deep: 
although some drawers of sufficient depth to admit 
easily the large-sized deep-celled slides are an essen- 
tial desideratum. Unless in collections devoted to 
special subjects, deep drawers for the reception of 
larger objects necd not be distributed throuchout 
the cabinet; it is sufficient if they are confined to 
the lowermost tiers. In this way heavy specimens 
can be kept together, especially if exceeding in 
thickness the ordinary drawer’s depth. The appro- 
priate position of such objects in the general series 
can be replaced by a dummy, or blank slide, num- 
bered seriatim, and with a reference whore its real 
counterpart is to be found. The latter, meanwhile, 
also bears its consecutive number in the series. 
Entire sets of deep drawers having an additional 
shelf let in from the top I consider objectionable, 
These may, indeed, come in handy where a cabinet 
with a set of deep drawers, originally intended for 
another purpose, is converted into a microscopic 
receptacle. The microscopic cabinet of our Royal 
Microscopical Society bas been altered in this 
fashion, and the available area of the double tiers 
consequently can contain twice the number of spe- 
eimens they originally did in the deep drawers. It 
behoves, however, that a sufficient proportion of 
doep ones be retained. 


The compartments of the drawers should admit 
of the slides lying with the narrow ends, or long 
diameter, fore and aft. In this way there is no 
chance of the slides overriding and. when the 
drawer is suddenly drawn out, injuring each other. 
In the event of a specimen, not too deep for the 
drawer, occupying a grenter surface thau the usual 
Zin. by lin., provided it is not over 3iu. square, it 
may readily be placed transversely to the tray or 
drawer's direction. If it should bo above Bin. in 
diameter, the transverse bar or partition can be cut 
in sucha manner that the slide shall occupy a double 
interspace. \ Thie end of the divided bar will prevent 
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it moving sidewards. This simple plan, and such 
like trifling mechanical contrivances, are very useful 
in preserving unanimity in a series. They keep 
specimens in their proper classified position, instead 
of being scattered to a distance. 


— 


AGRICULTUPAL MANURES. 


4 ROM an interesting paper on the important 
subject of manures for agricultural purposes, 
read by Mr. C. D. Hunter, of Blennerhasset, before 


the Wigton Farmers’ Club, we extract the following 


particulars obtained from practical trials. In coz. 


mencing his remarks Mr. Hanter drew especial 


attention to the necessity of a knowledge of agri- 
cultural chemistry to the farmer who desires to 
learn his business thoroughly, and then went on to 


give an account of his experiments, beginning with 
the effect of different manures on hay. 


On seeds, nitrate of soda applied alone in 1868-71, 
ave, as the average of four years, 54 stones of hay 
or every owt. of manure applied; when used along 

with superphosphate and muriate of potash it gave 
Sulphate of ammonia 
used alone gave 50 stones of hay per owt., and in 
conjunction with mineral manure 484 stones. 
Peruvian guano, again, used alone for three years, 
gave about 8 stones less than sulphate of ammonia 
for the same period, or equal to 42 stones; and in 
Nitrate of soda, 
it will be seen, proved the best nitrogenous manure 
for hay, and also went farthest when used with a 
mineral manure. On a clay soil Mr. Hunter had 
Tho land was in very poor 
the unmanured crop weighing only 
On this poor clay, sulphate 


58 stones of hay per cwt. 


mixture it gave equal to 30 stones. 


only one experiment. 
cendition ; 
about 10 owt. per aere. 


a ͤꝶPÄ 


of ammonia proved superior, giving, when applied 
alone, a return of 65 stones per cwt. of manure, and 
with superphosphate and muriate of potash 95 
stones. 


Nitrate of soda gave, alone, 39 stones of hay, and 


in mixture 66 per cwt. 


The experiments on onts 


are more trustworthy, bat having been tried on but 


one soil and under the unusual conditions of three 


years on the same land, they must not be regarded 
as entirely applicable to ordinary farming. From a 


want of reliable no-manure and mineral-manure 


plots for comparison, the figures given may be, as a 


whole, a little too high or too low; but the com- 


ns between the three manures are quite exact. 


Applied alone, sulphate of ammonia proved superior 


for oats; and, taking its return per cwt. of manure 
at 12 stones of corn, Peruvian guano pave 11, and 
nitrate of soda nearly 7 stones. Applied in conjune- 
tion with mineral manure, nitrate of soda proved 
ior ; and, taking its return per cwt. as 20 stones, 

hate of ammonia gave 18, and Peruvian ruano 

17 stones. 
soda last when used alone, and first when in 
mixture ; farther experiments may but confirm this 
fact, but without further trial, said Mr. Hunter, I 
could not undertake to ssy which was the best 
manure for oats. One point seems, however, pretty 
well established, viz., tbat sulphate of ammonia and 
Peruvian guano proved of nearly equal value in 
both cases. The guano used was the Chincha 
Island of best quality, the supplies of which are now 
exhausted ; but any good guano containing over 6 
or 8 per cent. of ammonia will prove a good corn 
manure. 


It is rather curious to find nitrate of 


manure containing nitrate of soda is much inferior 
to one containing sulphate of ammonia, though both 
may analyse the sane percentage of nitrogen; 4 
percent. of this being supplied by either 16 per cent. 
of sulphate of ammonia, or by 26 of nitrate of soda. 


Phosphates: Potash. 


The phosphates next demand onr attention, as 
being, after nitrogen, the most important of our 
manurial substances. Bones, guano, and the mineral 
phosphates are the principal fonrces of anpply. In 
the raw state the former are, of course, almost value- 
less ; but in the dissolved state, as bone or mineral 
superphosphate, their valne in the field is the same 
—and soluble phosphates from bone nre of no more 
value than those from coprolites. Superphosphate 
of any kind applied alone, is, as a rule, wastefully 
used, Three experiments give it a valne of 61 stones 
of hay per cwt. of manure so applied, and as the 
superphosphate costs about 58. Cd.. and the hay is 
only valued at 38. 3d., it is evident tliat this will not 
pay. Used in conjunction with muriate of potash 
and nitrogenous mauures it did much better, three 
experiments giving a value of 17 stones per cwt. of 
eaperphosphate. It is noteworthy that in the same 
series of experiments it was applied to 2 plots along 
with nitrogenous manure, but without muriate of 

otash, andits value here at once fell to 10 stones of 

ay. This shows how ont mannre helps another, 
and that on soils deficient in potash a good manure 
wanting in this element is used at a great disadvan- 
tage. Plants require many elements for complete 
growth, and the superabundance of nine can never 
make up for the absence of a tenth. For all crops, 
but more especially the root crops, phosphates are 
invaluable. Potash, from the prominent figure it 
makes in the ash analyses of nll plants, bas always 
held a high place in agricnitural science; but till 
quite recently its price forbade its nse in agrienl- 
tural practice. The discovery of potash deposits in 
Germany was tho first circumstance that brought 
potash manures into general use. In 1867, when 
I first experimented with potash, I cenld purchase 
at £7 108. per ton the same article for which I must 
now pay £12 or £13. Murinte of potash, sulphate 
of potash, kainit, and crude potash salts are the 
chief sources of this manure. In 1864-70, I tried the 
first two on potatoes and clover sceds. Potash salts 
should not be used alone. Three years’ trial of 
muriate of potash at the rate of 4 cwt. per acre gave 
it a value of nearly 6 stones of hav per cwt. of 
manure; two of these years gave it. however, a 
value of about 84 stones. Sulphate of potash gave 
15 stones; probably its superiority to the muriate 
is due to the faet that sulphuric acid is more essen- 
tial to plant life than the muriate. On potatoes its 
superiority is more doubtful, and probably when 
used with superphosphate, sulphate of ammonia, an@ 
other manures containing much sulphuric acid, its 
superiority would be less evident; further experi- 
ments are, however, required to decide this point— 
the greater abundance and less cost of the muriate 
also make it more desirablo as a manure. Used 
along witu nitrogenous manures and superphosphate, 
muriate of potash showed much better results, 
giving per cwt. of manure 14 stones of hay; this, 
though not immediately profitable. is so nearly so 
that in all probability the after effects more than re- 
paid the outlay—and I would recommend that for 
light land a good grass manure should contain from 


Parley was also experimented with for | 10 to 20 per cent. of muriate of potash, equal to 


three years upon the same soil; the same remark! from 6 to 10 per cent. of potash. I prefer moriate 
applies to this as to oats, viz., that the weight, as a | of potash to kainit or inferior potash salts, because, 
whole, may hea little too bigh or otherwise, but, as a rule, it contains four times more potash. In 
that the comparisons are just enongh. Nitrate of 1870, I tested kainit against muriate of potash for 
soda here takes a decided lead all through, and. | potatoes, and from the results on four plots of each, 


taking its return per cwt. of manure at 20 stones of 
corn, Peruvian gnano gives only 9stones. Sulphate 
of ammonia was not tried alone, but in mixture 
proved superior to Peruvian guano; thus, nitrate of 
soda, used with mineral manure, rave about 14 
stones of corn, sulphate of ammonia 114, end 
Peruvian guano about 7 stones per ewt. of nitro- 
genous manure. This shows nitrate of soda twice 
as valuable for barley as Peruvian guano, and 
slightly superior to sulphate of ammonia. On pota- 
toes I have experimented very largely, and have, 
from over four hundred trials, n number of very 
valuable facts bearing upon the seed cultivation 
and manuring for this crop. An average of six very 
reliable plots gives 161 stones of potatoes as tlie 
produce per ewt. of sulphate of ammonis, used in 
conjunction with superphosphate or nitrate of 
potash ; Feruvian guano, in the three years’ trial 
against this gave equal to 99 stones, and nitrate of 
soda 39 stones. Some other experiments place 
nitrate of soda still lower, and two trials with 
Peruvian guano, used alone, give 84 stones per cwt. 
of manure, bat these are not strictly comparable 
with the others, being on different soil each vear. 
From the foregoing experiments on nitrogenous 
manures, it is evident that the value of a manure is 
affected by the source of its nitrogen as well as by 
its amount, end that a statement of the raw 
materials used in making the manure is essential 
to a correct estimate of its value. An aualysis pro- 
tects the farmer from adulteration, and a composi- 
tion may protect him from misapplication ; thus, 
if these results bold good on the generality of light 
soils in Cumberland, it is evident that a potato 


the muriate proved itself abont five times more 
valuable. For potatoes potash bas shown itself in- 
dispensable. In two experiments where it was 
mixed with lime and salt and applied both alone and 
with farm-yard manmre, it cave the first year per 
cwt. of muriate, 49 stones of potatoes ; the second 
year, 64; and the third year, 104 stones. With 
farm-yard manure 1} cwt. was used, mixed with an 
equal quantity of salt and 14 cwt. of lime; alone, 
nearly double these quantities were used. Applied 
ip conjunction with superphosphate and sulphate of 
ammonie it gave over two years an average return 
in four experiments of over 250 stones of potatoes 
per ewt. of muriate; this was, however, the second 
and third years on the same soil, and is thus un- 
usually high. It was tried with superphosphate 
against superphosphate and salt—4 cwt. of each 
for three years in three different fields, and gave 55 
stones of potatoes per owt. of mnriate; when added 
alone to superphosphate it gave only 12 stones, and 
in one experiment, used alone, it gave 43 stones. 
From these experiments it is evident that neither 
for bay nor potatoes should potash be nsed alone. 
Plant life is in some respects not unlike animal life, 
and you might as well expect good health in an 
animal fed on water alone, or on straw alone, as in 
a plant fed on bnt onc manure. A good potato 
manure should always contain from 15 to 25 per 


cent. of muriate of potash, equal to 7 to 12 per cent. | phates along with farm-yard manure. 


of potash. On oarrots, after the failure of 1868, I 
did not again find time to experiment till last season, 
when the addition of 2 owt. of muriate of potash to 
a mixed manure of superphosphate aud sulphate of 
ammouia, raised the produce nearly 8 tons per-acre. 


On.turnips, I have but few reliable experiments, bat 

these go to show that a good turnip manure should 

contain some potash, thouch less is required than 

for potatoes. For grain crops I cannot recommend 

potash; in special cases it may be useful, but for 

general purposes its presence is unnecessary. 
Magnesia. 

Magnesia is usually present in the ash of plants 
to a considerable extent, and has often been recom- 
mended for hay and potatoes. In repeated trials I 
have not found its application attended with much 
benefit. Hight experiments on potatoes give it the 
low value of ölb. of potatoes from 1 owt. of sulphate 
of macuesia, that is 6s. worth of manure to produce 
2d. worth of potatoes. In these experiments it was 
used in conjunction with superphosphate, potash, 
and salt, without any nitrogenous manure ; further 
experiments with nitrogenous manures did not show 
any better result. On clover seeds, the balante of 
six experiments with 2 owt. per acre of sulpbate of 
magnesia, give it a value, per ewt. of 1 stone of hay; 
it gave the best result —12 stones—when used in 
conjunction with muriate of potash, common salt, 
and a little sulphate of ammonia, neither of the first 
two containing any sulphuric acid; and the poorest 
result was when added to sulphate of soda and sul- 
phate of ammonia, a mixture containing an abandant 
supply of sulphuric acid. These facts point to the 
sulphuric acid of the sulphate of magnesia as the 
active portion of this manure in these experiments, 
but neither upon seeds nor potatoes did it pay onc- 
fourth of its cost. 


The Application of Salt to the Soil. 


Salt isthe last manuro I shall touch upon. It has 
been strongly recommended by interested parties, 
and has doubtless its uses, but as a rule it 1s more 
serviceable as a destroyer than as a plant food. 
Against grub, wireworm, &o., and as a prolonger of 
vegetation in dry seasons, it is of value, but asa 
direct manure it more frequently does harm than 
good. On hay, 4 cwt. per acre applied alone reduced 
the crop in two experiments, and increused it in two, 
the balance showing 8lb. of hay per cwt. of salt. 
This seems a common result throughout all Eng- 
land, as thirteen experiments reported by Dr. 
Voelcker show only 471b. of hay for 4 owt. of salt 
per acre. The addition of about 2 cwt. of salt toa 
mixed manure for seeds reduced the produce in 
seven experiments by more than 21 cwt. of hay per 
acre. Tho balance of testimony is thus against its 


uso as n direct manure for hay. On potatoes, used 


alone, it seems to have beeu of service, giving nearly 
17 stones of potatoes per cwt. of salt, but when 
added to a really profitable manure like superphos- 
phate, it almost invariably reduced the crop. It is 
rather an interesting fact that, tuough often found 
in the ash of plants as soda, it is sometimes absent, 
and for some plants its presence is not necessary to 
a healthy growth. These are the most salient 
features of our four years of field experimenting on 
manures at Blennerhasset. The details of many of 
the experiments are very interesting, aud to put 
them in a practical form, I will give the composition 
of sevcral manures, as suggested by the foregoing 
results :— 


Q t 

2 3 335 3. Total 

Crop. 2358 2 f E Ea BOS per 

2. C3 3 E ae 2 A Rere 

Cwt. | Cwt. | Cwt. | Cwt. | Cwt 
Hay. 14 — 31 1 6 
Oats ..... sawal, dA 14 3 6 
Barley % B = 8 = 11 
Pota toes. . — 2 64 3 12 
Turnips . . . . — 1 3 1 5 
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In the discussion which followed, Mr. Hunter was 
asked whether, in his opinion, the value of salt in 
agriculture did not much depend on the proximity 
of the land to the sea. Probably the salt would be 
of greater value away from the coast than near to it. 

Mr. Hunter said ho bad heard it said that salt was 
not quite so useful near the sea coast as inland; but 
from the thirteen experiments made by Dr. 
Voelcker, it was shown that he got only 47lb. of Lay 
for 4 cwt. of salt. So that these experiments, in 
thirteen different parts of England, showed no 
better results than his experiments with salt at 
Blennerhasset ; which went to prove that it was not 
of much value. Many plants, indeed, eould grow 
without any soda at all. He had himself never ex- 
perimented with salt on mangolds, but it was a com- 
mon saying that mangold “ paid well” with salt. 

Mr. Hornsby asked if Mr. Hunter had ever tried 
superphosphates alone, or in addition to farm-xard 
manure? He had tried nitrate of soda to some 
extent, with the best results on grass land, his being 
ruther strong land, with a cold bottom. 

Mr. Hunter said he bad never tried auperphos. 
He ha‘ tried 
it alone on grass land and with potatoes. It always 
gave a heavier crop, but he never found if pay s hen 
used sloze; he had tried bonos and bone dust on 
eras land, but hone dust did not pry. For il reo 
years he tried both, and, curious to say, look y at 
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the results of the whole period, he found that bone 
dust and guano, and dissolved bones and guano, pro- 
duced exactly the same result, viz., each something 
like 154 tons of potatoes per acre in three years, or 
about 54 tons each year. He could not recommend 
bones alone. Dissolved bones, indeed, were .a 
lasting manure, but there was no difference between 
soluble phosphates of bone and coprolites. It was 
the insoluble phosphates which were much superior 
He had tried Eajnit on potatoes, and also muriate of 
potash—four plots of each. What they bought for 
dissolved bones were not dissolved bones, because 
the makers would not make them, as their reputa- 
tion would suffer if they sent out the nasty, dirty- 
looking thing which dissolved bones were. Instead, 
they sent out a nice preparation, consisting of, per- 
haps, one-third of bone and two-thirds of coprolites. 
If they wanted dissolved bones they must make them 
themselves. Last yearhe tried dissolved bones—that 
is, commercial dissolved bones—against superphos- 
phates on ee and he got 13 cwt. more from the 
dissolved coprolites than from the dissolved bones. 
He did not mean to say that every experiment would 
be found against them, but this experiment was 
decidedly against dissolved bones. They were 
mixed with sulphate of ammonia, muriate of potash, 
salt, and gypsum, and everything that could give 
them strength, so that it was a fair trial with the 
dissolved coprolites. 


REMOVING PHOSPHORUS FROM IRON ORES. 


APER to one of the foreign scientific 
publications, Mr. Julius Jacobi, director of the 
smelting works at Kladno, Bohemia, has invented a 
process of effecting the removal (and subsequent 
utilisation) of the trqublesome phosphorus com- 
pounds from iron ores; its efficiency in practice 
remains still to be tested. The process consists in 
changing the inseluble basic phosphates, as they 
exist in the ores, into soluble acid phosphates, and 
the subsequent removal of the latter by leaching. 
The ores to be operated on are placed in an appro- 
priate vessel, after being reduced to convenient 
lumps of moderate size, and a stream of water 
charged with sulphurous acid is allowed to run upon 
them, or a stream of the gaseous acid is forced 
through the mass, and cold water is at the same 
time turned upon it. After the greater part of the 
phosphates have passed into the solution, the liquid 
is drawn off, and fresh water is passed through the 
mass to wash it thoroughly—this operation being 
continued as long as phosphoric acid can be detected 
in the wash water. If much phosphoras exists in 
the ores, the operation with sulphurous acid must 
be repeated, until a safficient degree of purity is 
reached. The liquid containing theacid phosphates 
is heated to drive off the sulphurous acid, and the 
phosphates are again separated, partially by con- 
centration, or by precipitation with lime. This being 
a valuable fertiliser, is relied upon to cover a large 
portion of the expense of the operation. 


THE DURABILITY OF TEXTILE FABRICS. 


Woon and silk are the most enduring of textile 
fabrics. The first-named fabrio gives evi- 
dence of its superiority as an article of clothing. 
from the fact that it is almost indestructible, and 
when from long service it is apparently worn out, its 
durability is once more seen in a new form, as it 
comes from the mills under the name of shoddy. 
Nor is this name of reproach entircly just; for are 
not carpets, druggets, mats, cloths, blankets, and 
many other articles of domestic use made from it, 
and does not its continued use attest the fact that 
for many purposes it can be employed to answer 
well the place of more expensive goods? The best 


wools for service are very strong, elastic, and soft | 


to the touch. A variety of low grade wools similar 
to the Scotch cheviot, when of the right quality, 
will wear constantly and look well for many months, 
and in some cases have been known to look almost 
as well as new at the end of the second year. One 

eculiarity of this wool is that it takes the dye 
reely, and retains something of its original lustre 
until it is worn out. Cotton and flax are liable toa 
more speedy destruction than other textile products, 
and may ultimately be reduced to a mere wood fibre. 
Both of these materials, when made into fabrics, are 
frequently greatly injured by the process of bleach- 
ing, and will stand a very little use, even if their 
destruction is not greatly accelerated by the further 
abuse of the washerwomen. Unbleached cotton 
goods of all descriptions will outwear the bleached, 
and after a few times washing will look q ute as 
well. Silk fabrics are very enduring, particularly 
velvet and plush, which often are in use for years, 
and retain their excellence and beauty until almost 
worn thread-bare. The manufacturers of France 
and Germany have beaten their English rivals in 
the production of cheap and showy silk goods for 
some years, butit is well known that English silk 
goods are far more durable than foreign. A textile 
product is obtained from several ruminating animals 
in the mountain ranges, kuown as the Llama, the 
l'aco, the Guanaco, and the Vicugua. The ileeces 
are very fine, lustrous, and long, and are remark- 


ably free from the attack of moths. The fibre is 
peculiar, closely resembling the down of the Cash- 
mere goat, and appears to hold an immediate posi 
tion between wool and hair. In texture it is nearly 
as fine as silk, besides being very durable. 


ticularly at the equator, where the globe is larger. 
Friction, anywhere and everywhere, creates heat. 
It is, therefore, impossible to doubt that this is one 
of the causes that produces heat at the surface of 
the earth. That heat so generated during countless 
ages has progressively and steadily permeated its 
superficial strata, and is preserved in the inferior 
ones, not exposed to the external causes of refrige- 
ration, like those above, is obvious, and men find it 
there when they penetrate into them. 

I might illustrate my proposition by the example 
of the cannon ball, that when discharged from the 
cannon's mouth, is cold, but after having traversed 
the air at the rate of 500 or 600 metres a minute, is 
very hot at the time it reaches its destination; but 
the process of refrigeration begins from the surface 
toward the centre; and if we split it we find that 
the interior is yet hot while the external parts are 
quite cool. What is our reduced planet but a very 
small cannon ball, that has become heated travers- 
ing the cosmic matter, since centuries, at the 
frichtful rate I have just mentioned ? 

2. The rays of the sun are another cause of the 
heat of the earth. These rays are not hot, certainly 
not; the snows that eternally cap the highest moun- 
tains prove it. How then can they impart heat if 
they are cold? Oh! electro-magnetism again is at 
work there. It is true that the rays of the sun do 
not convey heat, but they carry light. Light puts 
in motion the molecules that compose the atmo- 
sphere. They rub one against the other: there is 
friction; friction engenders heat—the atmosphere in its 
lower strata being more dense, the friction is greater, 
consequently more heat is evolved and communi- 
| cated directly to the surface of the earth. It pene- 
trates its lower strata, and there is preserved, as 
already stated, increasing the intensity of that pro- 
ducad by the first cause. 

It is not relevant to prove how the rays of the sun 
carry light through electro-magnetic agency. The 
electric lamp of Servin is a good illustration of how 
electro-maguetjsm engenders light. The sun, im- 
mense reservoir of electro-magnetism, we may con- 
sider as the positive coal of Servin's lamp—the 
earth, another reservoir, but smaller, the negative 
coal; the light produced is in proportion to the dis- 
tance of the two poles. 

„All bodies,” says Mr. Jacobi, of S. Petersburg, 
“ are magnetic in a larger or smaller degree. The 
earth is a vast magnet, and so are, without a doubt, 
the other planets, their satellites, and the sun 
itself.“ 

en the rays of the sun, acting through, or rather 
produced by, electro-magnetism, are another cause 
of terrestrial beat. 

3. The internal heat of the earth is also due to 
the immense chemical operations constantly going 
on under the agency of electro-magnetism, at no great 
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; : tions, as it has unhappily too often beon the case in 
is produced throughout its whole surface, but par- tho very one under consideration, I will try to co- 


ordinate the truths enunciated, and direct their 


APPARATUS FOR DETERMINING SPECIFIC 
GRAVITY. P 


—~ — 
R. G. E. MOORE suggests, in the Journal fir 
Praktische Chemie, a very ingenious device 

for determining ee gravity, which, asit may be 
serviceable to others in similar cases to the one 
which rendered it necessary, is here produced. The 
substance operated upon was the black precipitated 
sulphide of mercury, and as it possesses the un- 
pleasant peculiarity of retaining with great tenacity 
a coating of air, a complete mixture with water was 
found to be impossible. The use of the air- pump 
was also attended with difficulty from the foaming 
which ensued. To meet the difficulty, the device 
shown in the accompanying figure was contrived. 
This consists of the ordinary specific gravity flask a, 
which is connected with the Bunsen pump by means 


of the bulbed tube b, whose middle part had been 
widened out into a bulb of equal capacity with the 
flask, the communications between the bulb tube, 
which is filled to about three-fourths with water, 
and the flask being made air-tight by a moist rubber 
collar. As soon as the manometer of the air- pump 
indicates the maximum of rarefaction, the appara- 
tus is inclined, whereby the water runs gently 
from the bulb into the flask, penetrating every pore 
of the mass without forming a particle of scum. 


ON EARTHQUAKES AND VOLCANOES.” 
By Auaustus Le Pronceon, M.D. 
(Continued from p. 194.) 

3. Whence the Heat Experienced on the Sur- 
face and in the Interior of the Globe? 

WILL answer. I told you that I consider the 
earth as animated, a living being, living out its 


* From Van Nostrand's Magazine. 
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light into the darkness that surrounds the mystery 
of the earth’s convulsions, and try to discover the 
part they play in 


4. The Productions of Earthquakes and 
Voloanoes. 


What are volcanoes? Are they the safety-valves 
which prevent our poor little planet from bursting 
like a bomb and sending us flying towards the skies, 
as some pretend? 

This question I will answer by another. Who 
would ever imagine to inquire if the boils, that 
sometimes, under the influence of certain patholo- 
gical conditions, appear on the human body, are the 
safety valves, intended by nature to prevent the ex- 
plosion of that body ? 

If there are no central fires: if it is mathemati- 
cally, scientifically, nay, materially impossible there 
should be any, what is the use of vents or valves ? 
If the planet is a solid mass, what danger does it 
run of exploding ? 

But let us suppose, for an instance, with Buffon, 
Zimmermann, Humboldt, Cuvier, La Place, Beudant, 
and many other illustrious defenders of the existence 
of an internal ocean of fire, whose burning waves 
sweep, ebb, and flow against the walls of the thin 
shell on which we live in imminent danger, and 
examine if the volcanoes can be the vents of that 
immense ace. 

Our first step will be to ascertain the number of 
volcanoes and the size of their craters. 

Geographers tell us that there are 163, the pori- 
tions of which are perfectly known: 67 are on con- 
tinents, 96 on islands; adding this most singular 
fact, that none of these situated on continents are 
ata distance exceeding from the sea more tban 
75 miles in an air line a peculiarity that I com- 
mend to your attention. 

Humboldt asserts that they number in all 223 
all active; Keith Johnston declares that there are 
270—190 on islands, 80 on continents. 

Never mind what these authors say about the 
number of volcanoes; I will grant that there are 
many more they knew nothing about. Let as be 
generons and double the number, so as not to be 
accused of trying to crawl though a small hole. 
We shall say there are 550 vents or safety-valves, 
if, by-and.-by, volcanoes prove to be such. 

Our next step will be to ascertain the size of the 
chimney or crater of these vents. 

Geogra phers, again, tell us that the crater of Vesu- 
vius, one of the largest known, is 2.000 metres in 
circumference. Let us continue to be generous, and 
sav that the average opening of all the craters is 
3.000 metres in circumference. One thousand in 
diameter, the 20,000th part of the supposed thick- 
ness of the terrestrial crust. That is, admitting 
5 the chimney is of the same size all the way 


own. 

What is a hole of 1,000ft. in diameter compared 
to the whole surface of the globe? It is not even 
as much as a hole made on one of the terrestrial 
spheres in use in our common school with a fine 
cambric needle. 

Now, by way of illustration, and in order to keep 
all due proportion, let us suppose one of these globes 
to be one metre in diameter, hollow, made of the 
most refractory metal—say platinum—the thickness 
of which, in order to correspond to the thickness 
assigned to the supposed crust of the earth, would 
be three millimetres. We shall proceed to bore on 
the surface 550 small holes with a fine needle. 
These will represent the volcanoes or safety-valves. 
After these we shall introduce into it—through an 
opening left for the purpose, to be afterwards closed 
and the covering solidly consolidated, so as to pre- 
sent the same amount of resistance as the balance 
of the surface—two parts of filings, one and a half 
part of pulverised sulphur, and a sufficient quantity 
of salted. water to make a soft paste. When the 
chemical decomposition will take place, and the 
heat so intense as to melt the whole mass into 
sulphuret of peroxide of iron, the water will have 

n converted into steam, this again into gases: do 
you imagine that the 550 little holes or safety-valves 

ill permit a sufficient quantity of steam or gases 
to escape, and prevent the apparatus from bursting? 
Will even any steam or gas escape through these 
little openings? 

Any unprejudiced mind will say, no. Then how 
can the 550 volcanoes that we have supposed to 
exist on the surface of the earth be considered any 
longer as the safety-valves of the great liquid heart 
gaid by some geologists to occupy the centre of the 
planet ? 

Their assertion cannot stand the tonchstone of 
science. And the truth of our denial is the more 
obvious, if we take into consideration that not one- 
tenth of the known volcanoes are in activity; and 
that those which are active do not continually 

Throw out lava; which they would if connected with 
the central furnace. 

From all that I have just said I think I may 

\ safely deduce that the volcanoes are not the safety. 
, valves of the earth, but mere local accidents on its 
( Surface, just as boils are on the human body. 

i, There is another remarkable fact connected with 
t tbo existence of volcanoes. It is this. That all 
a volcanoes, without an exception, have for a base, 

and are situated on, primary formations ; showing | 


that the combination of porpbyric or granite rocks 
with the metallic veins found in them is the only 
one capable of giving birth to volcanoes, through the 
agency of the electro-magnetic currents that traverse 
them. Itis out of the limits of this article to enter 
into a nomenclature of all the substances found in 
the superficial strata of the planet, whose nucleus 
seems to be formed of granite, syenite, Poore 
diorite, pegmatite, and porphyry, crossed in every 
direction by metallic veins. 

It is well known that whenever two or more of 
these mineralogic and metallic substances are put 
in contact, and thoroughly wetted with salt water, 
a chemical decomposition takes place evolving heat, 
the more extensive the decomposition the greater 
the amount of heat. 

It may even reach incandescence ander certain 
circumstances; such, for instance, as the influence 
of the san or other celestial bodies, that, acting one 
on the other as powerful magnets, engender 
immense voltaic arches, scattering throughout the 
boundless fields of creation light and heat. 

Then, wherever a large quantity of these sub- 
stances has accumulated, there will be a large 
amount of heat developed, which under proper con- 
ditions will give birth to a volcano. This is also one 
of the causes of the multitudinous variations that are 
observed in the temperature of the divers parts of the 
earth, even at the same depth. 

It is a fact very evident, that if that beat had its 
source in a central fire that would emit an incon- 
ceivable quantity of caloric, the thin crust would be 
equally heated, even to the tep of the highest 
mountains; seeing that the Guarisconkar, in the 
Himal»ya, said to be with the Illimani and Sorata 
in Bolivia, the highest peaks of the globe, is only 
9,000 metres in height, that is to say, the 1400th 
part of the earth's diameter. 


&—Are There any Means of Detecting the 
Places where such Accumulations Exist 
Seems to be the next very natural query that 

presents itself to the mind. 

If you read carefully the history of all the volcanic 
eruptions; of all the great earthquakes that have 
laid to the ground the habitations of man, and 
buried the inhabitants under their ruins, you will 
find that premonitions have passed unheeded, be- 
cause there were no inquiring, no scrutinising minds 
to take note of them, and draw from them the 
proper inferences. In many instances sulphurons 
vapours have been seen arising from the ground ; 
strange and mysterious underground noises are heard, 
inspiring awe and terror alike in men and beasts ; 
mineral waters are seen to be altered; soft waters 
are seen to become turbid in wells; the level of 
these waters is changed. Sometimes even the wells 
become perfectly dry, without auy apparent reason. 
In caves, cellars, excavations, carbonic acid gas is 
noticed to emauate from the soil; magnets lose 
their power according to the force of the impending 
convulsion. 

Expericnce bas taught men to recognise in these 
phenomena the symptoms of a mighty underground 
work—the nee of some terrible cataclysm near at 
hand, and the same are observed in the artificial 
volcano of Emery. Pliny the Junior, in a letter to 
Tacitus describing the death of his uncle, ascribed 
it to snffocation, caused by the sulphurous vapours 
emanating from the ground, and calls them the 
forerunners of the catastrophe. It is well known 
that the sulphur mines are invariably found in close 
proximity to volcanoes—nay, in their very crater. 

I have said that on the continents none of the 
volcanoes are at a distance from the sea exceed- 
ing 75 miles in an air line. By some means or 
other the waters of the sea penetrate into the in- 
terior of the earth, since the vapours arising from 
the lava andthe smoke coming out of the craters 
are the same as would result from the decomposition 
of salt water, and deposes large quantities of chloride 
of sodium. It is then that the salt water, coming 
in contact with the primary materials, causes the 
chemical decompositions and the generation of 
sulphurated hydrogen gas. 

he sulphurets of potassium or sodium possess 
the property of decomposing the water at the mean 
temperature. 

I will try to explain. 


(To be Continued.) 


CHIPS. 


The United States have about 5,000 telegraph sta- 
tions, 75,000 miles of line, and over 7,000 employes, and 
transmit over 11,500,000 messages annually. 

It may be laid down as a general principle that a 
larger propor:ion of white flowers are fragrant than 
those of any other colour; yellow come next, then red, 
and lastly blue; after which, and in the same order, 
ne A be reckoned violet, green, orange, brown, and 

R. 

A Berlin lithographer has, it is said, after years of 
stady, suoceeded in inventing inimitable paper money. 
The colour of the paper is the only secret on which 
the invention rests. The inventor says the colours 
cannot be chemically analysed; on applying the mag- 
nifying glass they can be distingaished from all other 
colours, and in their quality as colours they cannot be 
imitated by photography nor any other way. 
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The Connection Between Colliery Explosions 
and the Weather. 
AT a recent meeting of the Royal Society a paper 
was read, the joint production of Mr. k H. 
Scott, F.R.S., and Mr. W. Galloway, from which it 
appears the authors conclude that they have estab- 
lished a connection between meteorological changes 
and explosions in mines. After briefly detailing the 
various instances of late years which directed their 
attention to a study of the subject, from which we 
gather that out of 525 explosions recorded in 1868, 
1869, and 1870, 49 per cent. may be reasonably con- 
nected with disturbance of the barometer, 22 per 
cent. with abnormally high temperature, while 29 
per cent. are not traceable to atmospherical agency, 
the authors go on to say :—It may not be out of 
place to discuss briefly the manner in which an in- 
creased supply of gas or a diminished supply of air, 
brought about by any of the causes alluded to, leads 
to a fouling of the ventilating current in its passage 
through the workings ; and also how the comparativo 
parity or foulness of the ventilating current affects 
the condition of the air in places adjoining its course. 
The gas flows from the fissures of the coal and 
stone either into a ventilating current by which it 
is carried out of the mine, as when it escapes at the 
face of a long-wall working or bratticed bond, 
or from the sides of an air. course; or, 
secondly, it flows into a quiet atmosphere, such as 
that in goaves and cavities in the roof whence stone 
has fallen in unbratticed bonds, or in recesses 
between pack-walls in long-wall workings. In any 
of these latter cases it diffuses itself into the 
surrounding air, and an accumulation of a more or 
less explosive character is generated. As long as the 
average quantity of air is circulating in the mine, 
and the quantity of gas which escapes into the 
workings is not suddenly increased, we may take it 
for granted that little danger exists, for the dis- 
tricts of the mine in which explosive mixtures are 
to be met with are clearly detined and well known, 
so that precautions can be taken to prevent ignition. 
As soon as these condition’ are in any way changed 
(d. e., if the supply of air be diminished in quantity 
or deteriorated in quality by an increased escape of 
gas) explosive mixtures may make their appearance 
in places where no danger had previously existed. 

It may be assumed that a ventilating current 
consists of pure air when it starts from the end of 
the in-take air-course on its passage through the 
workings, and that for every equal space it travels 
between thein-take and return air-course it receives 
an equal quantity of gas. Thus, when it arrives 
at the return air-course it consists of a mixture 
of air and fire-damp, whose constitution depends 
on the quantity of air passing through the workings, 
on the rate at which the gas escapes into it, and 
on the distance between the in-take and return 
air-course. It is, therefore, evident that if either 
the supply of air be diminished or the supply of 
gas increased, the resulting mixture will be ren- 
dered more explosive, not only in the return air- 
course, but also at every point of the passage 
between the in-take and return air-course. If, 
then, from any causes the mixture shall have 
reached the firing-point when it enters the return 
air- course, any aggravation of these causes would 
make the firing point to travel backwards through 
the workings towards the in-take air-course. In 
this manner the ventilating current may itself be- 
come explosive in some parts of its course. Again, 
although the ventilating current itself may never 
become explosive, its gradual fouling may cause 
explosive mixtures to be generated in certain 
places, such as unbratticed bonds, recesses between 
pack-wal's, and cavities in the roof in the following 
manner. All other cases may be more or less 
directly referred to these. 


Figs. 1 and 2 represent sections of the workings. 
R is the roof F the floor, C is a point where the 
ventilating current passes in a direction normal to 
the plane of the paper. In Fig. 1, abc is a cavity 
in the roof which is filled down to the level dc with 
a mixture of air and gas. Ges may flow into such a 
cavity from a fissure in the sides, or from any lower 
part of the seam along the roof and under the edge 
ata. In Fig. 2d c bis an unbratticed bond, receiving 
gas from the face ö c, filled with a similar mixture 
down tod c. The space occupied by the foul air is 
shaded in each case; and e f isa plane in that space 
which is chosen arbitrarily. The planed c, which 
bounds the lowest part of the accumulation, is level, 
and here the mixture contains the least proportion 
of fire-damp; the impurity of the air increases 
with the height, and the foulest atmosphere is found 
at ö, the highest point of the cavity. If any gas tlows 
into the cavity a corresponding volame of the con- 
tents of the cavity is displaced and escapes into the 
ventilating current. Diffusion is also constantly 
going on; and as the result of this process is to 
produce below the plane c d a mixture lighter than 
the ventilating current, this mixture rises along the 
roof and is carried away at C (Fig. 1) 4 (Fig. 2). 
Gas is therefore constantly being removed from tb: 
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cavity, partly by displacement, partly by diffnsion, 
and ifs quantity is exactly equal to that entering 
the cavity. If now the ventilating current becomes 
fouled in any of the ways we have described, the 
space below the plane cd will be filled with the 
same ruixture as that in the ventilating current 
itself. If we suppose that the mixture in the 
cavity up to a certain leveles be less foul, and 
therefore heavier than that which now forms the 
ventilating current, the volume of air, &c., in the 
spaco d efc will be displaced, and no further escape 
ol gas can take place from either accumulation 
until the whole of the contents above the line c d 
are more foul than the mixture below cal. As soon 
as this condition is fulfilled, diffusion and displace- 
ment will go on. In order, however, that therate 
of diffusion may be the same as before, the specific 
gravity of the whole mass must be reduced, for the 
squnro roots of the specific gravities of tbe mix- 
tures above and below the plane cd must bear the 
same ratio to each other that they did before the 
current became fouled. This reduction of the spe- 
cific gravity is, in other words, increased foulness 
of the air. If, then, the mixture in the space cb f 
was previously near the firing point, it is obvious 
that any impurity in the ventilating current will 
cause it to approach nearer to that point, and so 
eventually an explosive mixture may be generated 
in a cavity while the ventilating current itself is 
non-explosive. 

It will be seen that by the above process 3 
quantity of fire-damp may be stored up in sucha 
cavity, which can only escape yery gradually, after 
the ventilating current has become purer. It follows, 
then. that if au explosive mixture has been formed 
in places and under conditions similar to those 
described, some time, possibly several days, must 
elapse after the causes which have led to its forma- 
tion have disappeared before the contents of such a 
cavity shall have been rendered innocuous again. 

A few words on the subject of the dependence of 
ventilxtion on temperatnre above ground may not 
be undesirable. When the temperature of the air 
at the surface is less than that in the mine the phe- 
nomenon called natural ventilation ensues. The 
colder air which descends tho downcast shaft is 
heated nearly to the temperature of the workings 
on its passage through the air courses and along 
the working faces, and when it reaches the upcast 
shaft it has a temperature which is nearly constant 
if the workings are extensive. .The temperaturo of 
the workings increases with their. depth from the 
surface; thus, speaking generally, it is 50 deg. at 
50 fathoms, 60 deg. at 100, 65 deg. at 150, 70 deg. at 
200, and so on. Now, natural ventilation ceases 
when the temperature at the surface is the same 
as that in the workings, and, moreover, asthe tem- 
perature at the surface rises above thet point there 
is an increasing resistance to artificial ventilation. 
The amount of the force which. produces natural 
ventilation is still farther modified by the changes 
in the hygrometric state of the atmosphere. For 
instance, if the tension of aqueous vapour in the 
air is less than that due to the tompcriture, water 
will be evaporated in a wet downcast shaft, and the 
air will net be able to rise in temperature as it 
descends, and may be actually much colder 
at the bottom than at the top of the shaft. 
These considerations will show why shallow 
mines are much less easily ventilated, and also 
much more affected by surface temporature, 
than deep ones. Whatever be the artificial means 
adopted for producing ventilation at any mine, the 
quantity of air passing through the workings must 
vary with every variation of the natural force, 
unless the artificial power be changed at the same 
time. It follows, therefore, that if there be no 
means for ascertaining whatis the actual quantity 
of air supplied to the workings at every instant, a 
slight decrease, sufficient to bring the colliery into a 
dangerous state, may take place without being 
noticed. The first intimation in such a case is the 
fouling of the currents; the artificial power may 
then be increased and the crisis passed without 
accident, but if an explosion takes place there is no 
trace of its cause discoverable. 

Under ordinary circumstances, in the lower parts 
of small accumulations of explosive mixtures there 
isa stratum of air containing less gas than is re- 
quisite to make it explosive; and when the miner 
slowly raises his candle into this stratum, shading 
all the flame excepting the very top with his band, 
he is warned by the increasing size of the “ cap,” 
the blue flame of the gas seen on the top of the 
candle fame, that there is an explosive mixture 
above. When the air in the mine becomes very 
pure this stratum disappears in many cases; there is 
no longer a space between the pure air, in which 
fire-damp cannot be distinguished, and the explosive 
mixture above, aud the gas is then called “ sharp,” 
because it ignites without warning when a candle 
is raised into it. 

The authors take exception to Mr. Dobson's 
argument, in which he concluded that the march of 
the explosion curve coincides with the march of 
temperature, with a relative maximum occarring in 
the autumn, which he attributes to the frequency of 
serious storms at that time of the year. In order 
to test this question of periodicity, the authors bave 
collected from the reports of tha inspectors of mines 
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all the recorded explosions for the last twenty | elapse before the boundary has reached its extreme 
years. The explosions are only the fatal ones, and limits aud begins again tø recede. During all this 
include a few accidents due to suffocation by period the mine will be in an abnormally dangerous 


„choke-damp,“ or carbonic acid gas. They con- 
sider that they may fairly count such accidents as 
due to causes closely related to those which produce 
explosions of fire-damp.“ They plotted the whole 
of these explosions in two decennial periods for the 
seventy-three intervals of five days each, and found 
that the carves hardly showed any agreement with 
each other, so that no confirmation was obtained 
for Mr. Dobson’s alleged periodicity. The curve for 
the entire period of twenty years, including 1369 
accidents, was also constracted, and all that is 
worth notice abont it is that the number of accidents 
issomewhat greater in October than in other months. 
The absolate maximum falls at the end of January, 
anıl the absolute minimum in the middle of Sep- 
tember. 

The gas commonly called “ fire-damp,” to the 
mixture of which with atmospheric air the formation 
of the explosive mixture in coal mines is due, exudes 
from the coal at a certain pressure, so that the rate 
of its eseape must, to some extent, depend on the 
pressure of the atmosphere, especially in the 
shallower mines, where the tension of the gas is not 
great and the fissures are open. On the other hand, 
the effect of a given quautity of gas in rendering 
the air of a mine explosive must depend on the 
supply of pureairto the workings. It has long been 
observed that when the barometer, after having 
stood at a high level for a time, begins to fall more 
or less rapidly, the accumulations of foul air and 
gas in the goaves and fissures of a mine emit part of 
their contents into the ventilating currents which 
flow past them. It is also well known that as the 
very existence of these currents depends, in almost 
every case, on tha difference of temperature between 
two columns of air, those in the downcast and upcast 
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shaft respectively, any increase in the temperature 
of the external air, from which the downcast shaft 
receives its supply, must necessarily render the 
circulation underground more sluggish. It is, there- 
fore, obvious that the tendenoy to explosion will be 
increased when the ordinary causes which lead 
to the fouling of the airina mine, such as falls 
of roofs and leakages in the air-courses, are as- 
sisted from without by the meteorological pho- 
nomena just mentioned ; and several investigators 
have compiled lists of explosions, in order to 
compare them with the meteorological observations 
which have been recorded prior to and at the time 
of the accidents. One serious disturbing cause, 
however, interferes with the valne of the curves of 
pressure and temperature plotted from the records 
of the observatories, arising from the weekly sus- 
pension of work in the collieries, and in many in- 
stances of ventilation, too, on Sundays. There 
can be no doubt of the coincidence of certain serious 
explosions with severe storms; a notable instance 
of this will be found on the 8th of October, 1870, 
but? the explosions do not happen only at the com- 
mencement of a barometrical depression, but occur 
also two or three days after the barometer has 
reached its lowest point, and is again rising. The 
cause of this prolongation of the dangerous period 
is that when fire-damp issues in greater quantity 
than usual from oavities and fissures into tho 
workings, and more especially into places where the 
air is stagnant and already more or less foul by 
admixture of gas, the volume of the explosive por- 
tion of this mixture will increase in consequence 
of the increased rapidity of diffusion, or, in other 
words, the explosive boundary will extend. itself. 
This extension of the explosive boundary is 
gradual, and in some cases a considerable time may 


state. Meanwhile, although the pressure of the 
atmosphere rises, and a current sets in backwards 
into the cavities, whence the pure gas has jast 
issued. yet if the entrance to such a cavity be ata 
lower level than the highest portion of the space 
occupied by such escaped gas, which rises, owing to 
its less low density, it is evident that what is driven 
back into the cavity will bea mixture of gas and 
air, and that no portion of the gas which lies above 
the level of the aperture to the cavity can be driven 
back into it. Accordingly a certain volume of this 
pure gas remains, diffusing itself freely and fouling 
the surrounding air. 

It is evident from these considerations that ia the 
case of continued unsteadiness of pressure, and re- 
peated violent oscillations of the barometer, we 
need not expect that each of these reductions of 
pressure will cause the efilux of a quantity of gas 
proportionate to the extent of such reduction. If 
the successive falls of the mercury are of less 
mugnitude than the first, or than any previous one 
in the series, the quantity of gas given off cannot 
possibly be as great on each occasion as if that fall 
had been preceded by a period of high pressure. If, 
however, any of the latter oscillations be more serious 
than their predecessors, a certain fresh supply of 
pare gas will be given off. Hence we see that, asa 
general rule, we do not find a succession of explo- 
sions at a time when the barometer is in a state of 
continued violent oscillation. 

Recurring to what has already been said about 
temperature, it seems that in cold weather the venti- 
lation of the pits is exceedingly active, many 
collieries being ventilated easily by natural means 
without any extraneous agency whatever. In tho 
height of summer, however, it is different; fer then 
the temperature of the air in the downeast shaft is 
higher, and the ventilation ean. only be kept ap by 
the help of the furnace. In some cases, then. a 
sudden rise ef temperature may catch the miner 
unprepared, and where an active current would 
have remained safe, asluggish one may become foul, 
and possibly an explosion may occur. Whether, 
therefore, the barometer falls or the temperature 
rises, it is absolutely necessary to keep a most 
careful watch over the amount of air passing 
through the workings, in order to prevent the for- 
mation of dangerous accumulations of explosive 
mixtures of air and fire-damp in all mines in which 
the margin between danger and safety is very small. 
The one cry, whether we look to secarity against 
explosion, or to affording to miners an atmosphere 
which is respirable without injury to health—is 
more air. 


USEFUL AND SOIENTIFIO ‘NOTES. 


— — 


Granulated Gold. Since 1862 Signor Castellani 
has made experiments in order to reoover the lost art 
of forming patterns in grannlated work in gold—that 
is, patterns composed of globules of gold almost 
miscroscopic in minuteness, each soldered separately 
to the surface, and arranged in lines, mottoes, &e. 
Hitherto this art had baffled all modern skill. Sar- 
faces could be covered with the delicate granulated or 
powdered work, but patterns such as Greeks and 
Etruscans could execate were still a desideratum. Now 
the difficulty has been surmounted, and it is to illas- 
trate this recovery of the ancient process that Signor 
Castellani exhibits some beautifal specimens of his 
workmanship at this year’s Internationa! Exhibition. 


The Gyro Pigeon.—A novel application of the 
principle of the acrial top has lately been effected by 
Mr. Bussay, of the Museum of Firearms at Peckham. 
This is the gyro pigeon, which is a plate of thin steel 
cut into the shape of a pair of elongated oval discs, 
connected in the centre, and bent at an angle like the 
blades of a screw propeller. This is spun from a 
spindle which is rapidly rotated by the action of a 
coiled spring inclosed in a metallic box, and released 
by acord: The gyro pigeon is sprung into the air and 
is then fired at. It is good practice for the sportsman. 
as its flight is rather quicker and sometimes more 
erratic than that of the real bird. We are afraid, how- 
ted 3 1 is ne mi to hope that the “ gyro” will 
take the place of the birds so unmercifally slaughtered 
at Horlingham and elsewhere. á 


American Paper Car Wheels.—In the wheels, 
which have lately come into use in the Unitfed States, 
the tire is of steel, and when turned up reaajy for the 
filling it is made taper inside, so that the inxide dia- 
meter on the flange is zin. smaller than on the otber. 
The body of the wheel is a paper block made of ~~ 
board oat into circles 80in. in diameter, pasted toge 
with ordinary paste, and consolidated under @ 
hydraulic pressure of about 300 tons. This block, 
after being slowly dried for nearly two weeks ina Ary- 
house, is turned and fitted in a common pattern lathe. 
The tarning tool is like that used for iron, but the 
speed is about the same as is used for brass. Thi 
block thus turned to fit the tire is, of conrso, some 
what larger, in order to insure a perfect fit. 
hydraulic pressure of abont 400 tons is then used t 
force the block into its place. The tire is heste. 
nearly to the boiling point of water, thus insuring 
perfect bearing when cool. : 
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LETTERS TO THE EDITOR. 


— — 
{We do not hold ourselece responsible for the opinions 


of our correspondents, The Editor respectfully requests 


thot all communications should be drawn up as briefly as 
possible.) 

All communtcations should be addressed te the Editor 
of the ENO Mnomanic, 81, Tavtstock-street, Covent 
Garden, W.C. 

AN Għeques and port Office Ordera to be wadi payadte 
to J. Pxssmonx EHnwanps. 


uI would bave every one write what be knows, and: se 
much es he knows, but no more; and that not in this 
only, but in all other subjects: For such s person may 
have somo particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clatter with this little pittance of his, 
will undertake to write the whole body of physicis: a 
vice from whence great inconventences derive their 
original” —Jfentaigne’s Zetayh 


i 


% In order to facilitate reforense, Correspondents when 
speaking of any Letter proviousiy inserted, will oblige by 


the sender of the Letter, a well as the page 


on whiekté apgicersi 
— — 


AFTER “E. L. G."+THE DELUGE! 


r4184.J--Baronw addressing myself to the main 
thin letter T must remove an ertotecus 
pression which niy own defective mode af expression 
. to have 

“B, L. G.,“ and inform him that I did ses the book (or 
the early part of the bock) of the Bishop of Natal, when 


lation Pisces; the first point of Taurus in that of Aries, 
and so on. Assaming, however, C. A. B.“ to be 
familiar with this, and to require the information he 
seeks for some other purpose, I may tell him that the 
firat point of the sign Leo was on the meridian, within a 
minute or two of midnight, on January 21st; the firsf 
point of Virgo at the same time on February 31st; the 
first point of Libra on March 220d; the first point of 
Scorpio on April 28nd; the first point of Sagittarius 
will be due south about that hour on May 28nd; the 
first point of Capricornus on June 2lst; the first point 
of Aquarius on July 21st; the first point of Pisces on 
August let; the firat point of Aries on September 20th ; 
the first point of Taurus on October 21st; the first 
point of Gemini on November 20th; and the first point 
of Cancer on December 20th. Lest, though, after all, 
“O. A. 8.” should have put the question which he did 
to obtain information which might enable him to more 
readily identify the Zodiacal constellations, I further 
append the days in 1873 upon which the lucida or 
brightest star of each of those constellations was, or 
will be, on the meridian at the time which he specifies : 
—e Geminorum (Castor), then, was on the meridian 
about midnight on Jannary 12th; æ Cancri on Feb- 
ruary 2nd; æ Leonis on February 20th; æ Virginis on 
a 10th ; and a Librw on May aud; while a Scorpii 

transit at that hour on May-26th; æ Sagittarii on 
July 10th; „ Capricorni on July 24th; æ Aquarii on 
August 20'h; a Piscium on October 19th; a Arietis on 
October 20th; and, finally, e Tauri (Aldebaran) on 
November 27th. 


I really must spologise to Mr. 8. W. Burnham 
(query 11712, p. 159) for having overlooked his question 
last week, until it was too late to reply to it. I may 
now tell him that a simple concave lens would destroy 
the achromatism of his telescope, and that the Barlow 


produced: in the mind of lens, which he will be compelled to employ, consista ofa 


concave crown and a convex flint lens of focal lengths 
proportionate to their dispersive powers, the combina- 


it first appeared; but that I had, as he surthives, tion obviously acting as a concave. By a very simple 


utterly forgotten that it contained the pl pop which 
oti 


I quoted verbatim in my last comurani (det. 4010), 
on page 171. * ' 
I think, however, that if E. D. G.“ will read Mr. 


Scrope’s ook, · and the various papere scattered through 
the Journal of the Geological Society on this subject, 
he will find that there are various indications which go 
to prove that certain of the voloancer of France 
have, at all events, not been active since a date in 
comparison with which, that of his—imaginary— 
universal deluge is but as yesterday. Grass or 
dusbes“ may have sprang up last year; bat ashes, 
tuff, scoriæ, and lava are the product of a mountain 
itself; and if we can fix, even approximately, the epoch 
at which that mountain became quiescent, we most 
distinctly are entitled to consider all undisturbed 
voleanic ejections superposed on—or forming—it as 
coeval with that quiescence. 

I fail to follow“ H. L. G.“ in hiw objection to the 
validity of Professor Owen's argument, as negativing 
the possibility of suniversal Deluge. “aR the high 
hills that were under the whole heaven were covered 
it is merely irrelevant to talk about“ the B geo- 
graphy,” or Australia joining Asis.” q, besides, 
what has become of the water? Doubtless; there huve 
been deluges at divers times and in sundry places, aud 
one of there prubatly gave rise to the myth among the 
semi-baybarous Hebrews, of the whole world being 
drowned... Read all this as a grand old legend, and you 
may much instruction from it. Hnenciate it Ass 
selentific desortpion of an actual. ccourrence, and, I 
say it advisedly, you play deliberately’ inte the hands 
of the infidel and the scoffér. I shail not continue 
this disenseion, ae it ie absolutely painful to me to find 
a man of the great intellectual: a „ wide caltare, 
and extensive information of “ E. L. d.,“ arguing in a 
way which he would‘scout, were not (what he imagines 
to be) theological interests: involved in the matter in 
dispute. I need go wo further than his letter 4068 
(p. 178) for proof that this is not an unwarranted seen. 
sation ; and sak any impartial truth-seeker to: rend 
Lyell’s own most circumstantial and detailed secoant 
of his visits to Niagara (both alone and in company 
with Mr. Hall, the State Geologist of New York); his 
careful measurements and calculations; and his per- 
feotly candid summing up of the data on wirich hie con- 
clusions are founded; and then say what he thinks of 
“E. L. G.'s” sentence. “Not Lyell's ‘80,000 years,’ 
whioh plenty of his own observed facts contradict, but, 
as any real inqoirer will find, only fire thousand ago.” 
Was E. I.. G.” ever at Niagara in his life; and if so, 
will he favour us with his reasons, formed on the spot, 
for differing with our great English geologist? If not, 
what is his definition of a real inquirer ” ? 

Letter 4068 is simply one mase of assertion from the 
beginning to the end. If Mr. Gosse (letter 4097, p. 198) 
really does value it as highly as he intimates, I can 
only say thet, like the Scotchmaa, he is thankfn' for 
sma’ maircies.”” Does he regard it as a supplement to 
that valuable addition’ to our Navel defences, his own 
“ Omphalos,” long since in the hands of the butterman? 


A FELLOW or THE ROTAL ASTRONOMIOAL SocreTY. 


EE 


TRANSIT OF THE ZODIACAL CONSTELLATIONS. 
—THH BARLOW LENS. 

14188. —Iy the object of your correspondent “O. A. 8.” 
(query 11765, p. 184) be to obtain a reply which shal! 
facilitate his star gazing,” be @uld hardly have pnt a 
more useless question than that which he bas asked; 
and for this reason: that the ‘‘signs of the Zodiac" 
(owing to the preceesion of the eqainoxes) do not now, 
in any way, correspond with the constellations whence 
they originally derived their names. For example, the 
6o-called “ first point of Aries is now in the Constel- 


formula, which it is unnecessary to repeat here, it may 
be shown that to double the magnifying power of any 
telescope with a’ given eyepiece; if the distanes of the 
lens from (i. e., within) the focus of the object-glass be 
called d, then its focal length mnst be 2d. Mr. Burn- 


| ham will thas see that he will attain his desired result 


by placing a negative sehromatic lens of Sin. focal 
length, Ain. within the focus of his object-glass (or 88in 
from it), his eyepieces fitting into the other or distal 
end of the adapting- tube. 

A FELLOW or THB ROYAL ASTRONOMICAL Socrrrr. 


E a 


A: COMCOTPTON ENGINE: 
[4188.]—Iy B. J. N.” (4106, p. 199), is ittelirfed to 
try and work ont the ides he has, he may be quitè sure 
that there is nothing impracticable about it. It’ would 


be quite easy to make such an engine; whether it is: 


worth doing is quite another question, the answer to 
which depends upon at present unknown facts. I have 
often said that the construction of a dying machine is 
dependent, not upon occult problems as to the flight of 
bitds, &c., but simply neon the possession of a power- 
{nl engine of light weight (to which aluminium bronze 
would greatly contribute), and a source of concentrated 
power or fuel, also of light weight. In fact, we know 
that if we can press an inclined: plane against the air 
with a certain velocity it will rise and sustain itself, 
and its progress forwards would then depend upon the 
angle of inclination. All that is neededis the engine 
capable of maintaining this pressure practféally. 

Engines have been devised to be driven by guttpowder, 
and gun cotton, having greater energy and betug more 
controllable, would probably be better. The quantity 
might be adjusted to the work readily enough; just as 
in some instances the governor adjusts the steam valves 
and quantity of steam admitted for each stroke. 


Sion. 


STRANGE AND RARE MUSICAL INSTHUMENTS, 
ALIAS QUEER FIDDLES AND PIPES. 


(4187.)—-I sgoblp be greatly obliged’ by any as- 
sistance in an intended paper on the above subject, 
which my fellow readers can afford by contributing 
descriptions—or references to such—of the subjoined 
wind and stringed instruments of mtieie, stating the 
means by which their sounds are produced, the quality 
or timbre and relative power of those sounds, and the 
compass of each instrument. 


CokxO DE BaSSRTO: (Italian, I believe) A species of 
olarionette. 

MELO DI Cow: Said to have been invented by 
Riffel, probably a kind of harmonicon with metal bars. 

Ocro Bass: Possibly a kind of bombardon, or 
perhaps a very big fiddle. 

HARMONICHORLE: Said to have been invented by 
e probably a species of mechanical keyed 
fiddle. 

CROWLE: Probably a kind of bassoon or bass 
clarionette. 

Apu Prowow: Inverted by Schuster, of Vienna; 
about 1820 ; I believe a kind of pianoforte. 

SYMPRONION : Said to have been invented by 
Kauffmann. 

CLAVACIN DE AMOUR: Probably a Mriety of the 
harpsiehord-—its peculiarities and why eo called. 

ANIMO ORORDA: Probably a variety of the EoHan 


harp. 
CERVALET : Probably a reed instrament of the oboe 


ALTO Basso: Possibly a how instrament of the viol 
clase. Tue Harwoniovus BLACKSMITH, 


CONCRETE MULTIPLICATION. 


[4188.]—IT is never worth while to dispute about 
words, and therefore, in reply to“ No. 170, and "M. A.“ 
(p. 199), I will readily concede that the form in which 
“M, A.“ (and before him “E. L. G.“) expresses the 
ides is better than mine. The ider itself, however, is 
precisely the same; we may multiply feet by feet (or 
any other measures of length) and we do thus obtain 
a result which has an actual eristence—tf.¢c., a measure 
of area expressed in a square unit, whether we say that 
this is because there is snch a thing as a square 
foot” with me, or with “E. L. G.,“ that it is an arith- 
metical dodge, and wih M. A.” that we give a new 
and arbitrary meaning to the unit, of which the product 
represents the multiple. 8o, having thus multiplied 
feet by feet, and obtained a measure of area in square 
feet, we again can multiply by feet and obtain a result 
which has an actual existence—viz., cnbe feet, a measure 
of contents. Here we stop, we cannot for a third time 
multiply by feet, beeause there is no really existing 
fact or thing which the product would represent. 

What wo have, therefore, to consider is not words, but 
things and facts. We multiply 10ft. by 5ft., and we 
have a true result, ax area equal to 50 s areas of 
1ft. ; we multiply this by 3ft., and we express in our 
result an actual fact—viz., our area of square feet 
with a depth 6f 2ft.—i.e., 100 cubes of 1ft. Now, this 
is not concrete multiplication, it is not a true multipli- 
cation of feet by fect; it only shows the meaning of 
the rules in the arithmetics. 

If all the arithmetics published, and, furthermore, all 
ths mathematicians living, were to assert that we could 
mtltiply 10 pounds by 5 pounds, either weight or 
money, their assertion would be simply a monstrous 
fallacy ; for what existing fact, or what conceivable 
idea, is represented by the figures : 10 pounds multiplied 
by the number 6 means 10 pounds taken 5 times, and 
all added together producing 50 pounds? But how are 
you going to take 10 poands—5 pounds times, and add 
them ? 

A schoolboy bays (we will say) 10 marbles for a penny, 
and having5 pence, he expends his capital in marbles, 
and multiplies bis stock to 50; but let him have 10 
marbles in one pocket, and five in the other, and what 
possible multiplication can he effect, other than the 
ordinary process of winning those of his schoolfellows’ ? 
He may, if he pleases, go to any of the arithmeties 
which profess to tell him how to do it, and study the 
first and second books of Enelid for a month, with the 
advantage of No. 170's * assistance, and if at the end 
of the month he succeeds iti doing anything with his 
marbles except shifting both into one pocket, and 
bringing out a total or product of 15, then, and not till 
then, ml the possibility of concrete multiplication be 
proved. 

Further, if concrete multiplication were a possibility 
as an arithmetical dodge,“ why should there be any 
more difflenlty in multiplying de by yards than by 
pounds. The real explanation is, that concrete 
numbers are only susceptible of addition sand sub- 
traction, and then only as compared with the same 
concrete object. You cannot add, for instance, a pint 
of water to a pound of flour, and produce anything 
which a number compounded of them will represent; 
as with feet you must use a new unit—paste. , 


Sroma. 
— 


SOMETHING WRONG WITH JUPITER. 


[4189.] —Hap Mr. R. A. Proctor deferred his article, 
written for St. Paul's Magazine about a year ago, on 
u Something Wrong with Jupiter,“ he would have bad 
some strong additional evidence to support the title 
after reading Mr. Ralph Lowdon's letter (4071, p. 178), 
and might have reasoned on the probability of the 
i giant planet besonting one day transparent. 

As I have paid attention to the phenomena of 
Jupiter's satellites for some time past, I regret I was 
prevented by cloudy weather from witnessing the ex- 
traordinary “transit of the shadow of satellite 4“ on 
Jupiter's face on 14th Maroh, 1872, deseribed by Mr. 
Lowdon with a woodcut, while the satellite itself was 
at the back of the planet as viewed from us; or, in other 
words, it was under occultation from 6.46 until 10.56 
on that evening, as given in the Astronomical Notes 
for March" by F. R. A. S.“ 

We had lately some correspondence about the “re. 
trogression of the shadow of satellite 4, and we have 
now received evidence of it with a vengeance. From 
the woedcut of the belts of Jupiter, I presume a dia- 
gonal prism was used with inverting eyepiect, as the 
spot (whatever it was) appears on the northern hemi- 
sphere. In the description we are carried rapidly to 
Jupiter and back again. Altogether, the communica- 
tion is very obscure, and is certainly amusing, if not 
instructive. I doubt not your contributor “ F.R.A.S.” 
little expected when he expressed his belief (let. 4047, 

. 171) that we have not had a funnier communication 
fa „our“ columns for many a long day than Mr. R. 
Lowdon's letter (8966, p. 119) on a novel mode of taking 
the longitnde at sea, that he would eo soon have his 
risible faculties again excited. Lea. 


eS 


THB IMPROVED SCALE FOR THE LENGTHS 
OF PIANO STRINGS IN No. 872. 


14140.) —Turs was drawn showing every string its 
full length, eo that a workman should only have to copy 
those lengths when making working gauges. Considera- 
tione of space indueed the redaction of those lengths 
one-third. Of course, when making his gauges he 
must add one-half to the lengths shown in the diagram, 
both above the hammer line and below it, which, with 
a pair of fine spring dividers he can do without 


difficulty. TRR Harmonious BLACKSMITH. 
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WHERE IS THE WATER GONE TO? 


[4157.] —VY ERY often have I speculated whether there 
may ever be found. means of guessing or making some 
approach to æ% probable estimate of this important 
qnantity in geologp—ean approximate fignre to, I will 
not say the depth, whether in feet or furlongs, of the 
general cometary rainfall on the day and hour of our 
planet’a last astronomical catastrophe,—I will not say 
approximating to the number expressing the depth of 
this added layer of. water, bat to the logarithm of that 
number,—how maay digits the numbor of feet or yards 
would probably require—whether, in short, we should 
rather call the addition one of fathoms, or of poles, or 
chains, or furlongs, of fresh water. We seem quite 
without data, either from present traces, or from the 
Bible, Vedas, or any other tradition or record, for 
guessing whether furlongs or only a few fathoms would 
be the nearer measure to assume. 

Apart from the work obviously done in scouring the 
hilly surface into sweep vales, and sweeping into ita 

present deposits the newest ‘ bonlder-clay," or rather 
70 dxift-gravel — effects affording no definite measure of 
the tity of water unless we knew the exact force, 
impact of the first: dash, and rate of decrease with 
time, ae hour by hour, or minute by minate, the height 
of unfallen steam atmosphere above diminished ; 
apart from this, the chief fact knowable or to be in- 
ferred from the strata is, that there was weight enough 
of newly-arrived atmosphere to so far equalise the 
pressure over the whole globe's film (falsely called 
crust)—so far approach equalising it on highlands 
and seabeds (which beds, observe, now bear scores or 
even hundreds of times the Gib. per square 
inch that the backs of Andes or Himalayas 
bear)—weight enongh so to modify this difference 
towards equality, as to disturb the whole film's equili- 
brium, and cause it to take a new form, sea-deds to 
ries and highlands to sink, bya simultaneous universal 
ke and plutonic movement, or as records 
(traditional or not) call it, breaking up, of all the 
(flery) fountains of the abysa’—whether “ fountains of 
the abyss,” or foundations of the deep,“ i.c., sea, us 
some translators say, be the right rendering. Just as 
now, over thin or tender regions of the film, such as 
the Caribbean Islands are upon, the mere removal of a 
tithe or a twelfth of the usual pressure, say 3 or 21 
barometric inches, over the space covered by a cyclone, 
is difference enough to disturb the crust's equilibrium; 
so that in scores of cases since Columbus“ time, a 
hurricane has been instantly followed by, or has begun, 
earthquake shocks, and the last cyclone over St. 
Thomas set that island rocking for months, after years 
of quiescence ; just so the arrival of the last new 
atmosphere (one evidently of steam) must bave instantly 
done (all that the traditions or records relate it to 
have done)—initiated months at least of continental 
and general platonic disturbance; but at first of a 
kind just opposite to the usual partial enes, whereby, 
as Herschel insisted (and as even Sigma” has heard), 
platonic action keeps our lands above water. Instead 
of weight taken from the land to the sea-bed, and 
added thus to the depressed scale of the balance, giving 
the raised scale from time to time a farther lift, here the 
first action (whatever might follow) was a contrary one, 
equalising pressure, and so tending for a time toward 
general levelling of form and general inundation. 
Now, if we ask what weight of steam sufficed for this ? 
—an amount equivalent (say) to the air that is, to 
Aft. of water? or to ten present atmospheres, or a 
hundred? in short, to fathoms of water or fnrilones ? 
EI see no conceivable data for an estimate. Even if we 
knew, or assumed (which I ace no sufficient grounds for 
doing), that the highest antedilavian peaks were at 
some moment covered, so that not only was every un- 
drowned organism afloat (which, I think, was probably 
the case for a chort time), but even no rock left unsub- 
merged, even then, what know we of the height of such 
antediluvian summits, either above the antedilnvian 
or the present sea level? Onr present highest ones, 
all the Himalayas, Andes, Alps, Elie-de-Beaumont. 
has proved to be the newest, and to date from this last 
disturbance. The Pyrenees are the highest (now) of 
all that are known to have had any considerable height 
before it: and what height? We know not, whether 
double or half their present. We know not, of any two 
hills 100 miles apart (say Snowdon and Malvern), which 
was the higher, the day before that six handredth year 
of Noah, the second month, the seventeenth day of the 
month ;” though we can be sure both were hills, and so 
higher than the Andes, which then were not hills. But 
even if it were asked, what addition of water would 
suffice now, in a new deluge, to submerge onr five-mile 
Himalaya peaks ? we know not whether it would take 
one mile, or half a mile. For aught that any of us 
knows, even that Sigma“ knows, a farlong might do 
it; might have weight enough so to derange and reverse 
the relations of sea-bed and continent as to bring 
Dawalagiri's snows under its wave! They and we 
alike are on a fluid (not solid) globe, a ball of liquid 
lava with a film (not a crust) over it, and, even if we 
knew all abont this, its thickness and structure every- 
where, what possible means of ascertaining this weight 
can Sigma“ conceive but by erperiment? And with- 
out a comot at command, where will he get the one or 
two trillion tons weight required for the experiment ? 
That ‘‘comots” have “a mass too small“ (p. 196, 
let. 4036) is not only of all things I evor saw alleged in 
the ENJOLISH MECHANIC, bat of all myths in any 
mythology, the boldest venture, the most purely 
groundless, I ever heard of! Comets!” Why, of the 
three or fonr handred on record, I challenge him to 
prove a single one too small! Lat “Sigma” bring us 
proof of any single comet yet seon having woighed as 
little as (say) a mile layer of water over the earth, 160 
atmospheres, or a trillion tons. And comets, remember, 


have differed in their bulk, the largest aud least of 
thie century alone, as full a million to one! 
This variety in bulk, but in appearance as mach 
variety as im any 300 things of one name— say a 
cabinet of 300 minerals! Jast two very minor ones 
the spectroscope bas been mado long enough to examine. 
And on the strength of this Sigma tells you, they 
(comets) do not contain or consist of water"! Who 
naid they did? Any comet Sigma” chooses to name, 
I will grant bim, if he likes, to have beon of rubidium 
vapour. For aught I know, Encke’s is so; or thalliam, 
if he prefers it. But, mind, we cannot allow many to 
be of like material. Their looks are too various. 
Moreover, if he likes, there shall never have been more 
than one of steam—none before the last that fell on 
earth, nor since. What I say geology shows ic, that one 
fell 50 centuries ago (or betwoon 45 and 55), enveloped 
the earth before falling, and that its material was 
steam ; that one,—I know and say nothing of any other’s 
materials. 


Now, as Sigma" asks, Where is the water gene 
to ?” he might ask the rame of any other rainfall. Let 
me suggest the same respecting some mill tail-water, 
of which Prof. Austed writes in his Visit to the 
Ionian Isles,” 1863, cap. XI., p. 322:— A curious 
natural phenomenon occurs, and is taken advantage of, 
in the neighbourhnod of Argostoli. At four points on 
the coast the sea, at its ordinary level, enters a very 
narrow creek, or broken rocky channel; and after 
ranning somewhat rapidly through this channel and 
among broken fragments of rock for a short distance, 
it gradually becomes sacked into the earth and dis- 
appears. By conducting the water through an artificial 
caval for a few yards, and so regulating its course, 
and forcing all the water that enters to pass in a single 
stream beneath an undershot wheel, power enongh is 
obtained in two cases to drivea mill. Mille havo, in 
fact, been placed there by an enterprising Englishman, 
and are constantly at work. The stream, after being 
atilised, is allowed to take its natural channel, and is 
lost among the rocks. It is common enough to drive 
a wheel by a current of water going from the land 
towards the sea; but it is certainly rare, and, as far as I 
am aware, pecaliar to this locality, to find mills driven 
by a current of sea water, acting quite independently 
of the tide, the water constantly and steadily rushing in 
over the earth's surface, and finally disappearing. . . 
Apart from the facta that the water sacked inte 
the earth is sea water, and that it enters below the sea 
level, there is nothing extraordinary or unusual (1); for 
numerous instances occur in every limestone co 
of streams, often of considerable dimensions, entering 
into open fissures and disappearing. . . . But it is 
certainly very seldom that we are able to: satiefy our- 
selves of the empty state of the limestone caverns close 
to the sea and below the sea level, as we can at 
Argostoli [satisfy ourselves of their ‘empty state’ by their 
perpetual reccipta!}, and for this reason, if for no 
other, the phenomena are worthy of particular notice. 
The general condition of the surface is as follows :— 
The small harbonr of Argostoli is inclosed on both 
sides by the hard broken limestone rock, so common in 
the islands. On the east side it rises: immediately 
into hills of moderate elevation ; and on ths: west side, 
behind the town, thero'is a plateau, scarcely above 
the usual level of the water, rising, about two 
or three hundred yards from the shore, into a low 
ridge, which, in fact, by its projection into the galf, 
makes the harbour.“ According to hia map of the 
island, p. 878, this platean ” or peninsula is the only 
sqoare mile that he representa flat (with no hill shaded), 
and its area is under a sqnare mile—less than two 
miles by half a mile—that of the whole island being 
possibly 800 square miles. Between the shore line 
and this low ridge, there is an avident depression of 
the surface in all that part over which the 
son, when it enters, is sucked in. Bat 
what, it will be asked, becomes of the watora of 
the sea thus pouring in continually to fill the cavern ?” 
Let me commend this question to“ Sigma.” Instead 
of theoretical“ comet's tail” water once, here is very 
practical mill tail- water every day, that has ground the 
Cephnlonian’s bread corn to the following tune. 


Professor Ansted continues (p. 327): The influx of 
water, however, is not small. fi amounts, as far as I 
could make out, to more than hilf a million of gallons 
per diem., for the two mills together.” When 
„Sigma“ has answered that, we will proceed to con- 
sidor, perhaps, whera the cometary water has gone to. 
... . It will be evident that if sea water finds its way 
into any large natural cavity, from which it is after- 
wards evaporated, a deposit of salt must be taking 
place in this cavity, or in the rocks adjacent and con- 
nected with it. Assuming the influx to beat the rate 
already mentioned, this may be roughly estimated as 
equivalent to an area of ten or twelve acres of solid 
matter one foot thick, accumulated each year. Ib is an 
interesting question to consider where this deposit of 
galt is coing on, and whether saline springs may not be 
thas fef. There are no known springs in the island of 
Cephalonia that present any large quantity of saline 
matter.” 


Remember it is not I. but Sigma,” that finds any 
difficnity abont where the comet water of Noah's time 
has gone to“? I simply hold it to have obeved all 
the samo laws as yesterday's shower, Bat as this does 
not satisfy Sigma,“ probably it will assist bim to 
consider and solve for us first this Cephalonian 
quostion, as it is not theoretical. The mills being 
ascertainably at work for years past (if not to this 
day), and the corn ground and eaten from them, I 
return his qnestion as to these millions of tons of sea, 
Where is the water (and the salt) gone to?“ 


E. L. G. 


BELL PIANETTE. 


(4158.]—Mr. S. Borrone (reply 11893) says a paten 
was taken ont for this instrament towards the latter en 
of the last century.“ I have carefully looked over the 
list of musical patents before A. p. 1800, and cannot find 
it. Qnery, what was the name of the patentee ? 

Dr. Cleggat, a.D. 1788, patented—or rather proposed 
in his patent of that date to make tuning forks with 
movable weights for altering their pitches, which 
familiar method was afterwards emploved by Loesch- 
man in the terpodian, patented A. D. 1820; although I 
have a specimen of that instrament bearing the name 
of Van Den Bargh and date 1817; and M. Hiles states, 
in his mnsical dictionary, it was invented by Basch- 
mann, of Hamburg. Dr. Cleggat also proposed to 
construct a new instrument (of music) of a proper 
number of tbose tnning-forks, or of single prongs or 
rods of metal fixed on a founding - board or box. In 
times of old, I believe all the sounds of stringed musi- 
cni instruments were “boxed up,” or at least sup- 
posed to be, and the performer, à la Pandora, let the 
often but too evil sounds out without, like that mereiful 
voung (female) person, leaving the hearers any hope 
of better things. Excepting that the proposed instru- 
ment had a sounding-board, I see no difference in 
principle between it and the terpodian. It can hardly 
be termed a bell pianette or a rod harpsichord, for Dr. 
Cleggat does not suggest the employment of either 
plectra or hammers for vibrating his forks or rods, but 
that a celestina stop, made by an endless fillet, may 
be applied producing the sounds on (sic) these bars asit 
does on strings.” No doubt Dr. Cleggat was familiar 
with Adam Walker's instrument, the celestina, patented 
A.D. 1773, also with the application of its mecha- 
nism to the harpsichord—viz., the celebrated celestina 
stop of that instrament, not to mention the lyrichord 
of Plenius, a.D. 1741. I append a verbatim copy of 
a broadsheet or handbill containing statements very 
interesting to all who desire to obtain continuous 
sounds from the strings of keyed instraments, concern- 
ing which I may remark that, excepting in the in- 
stances of Hawkins’s claviol, R. Mott's sostinente 
pianoforte, aud perhaps the modern tetrachordon 
piano, we do not seem to have gone much ahead of the 
musical capabilities of the prodactions of that clever 
inventor, always assuming the said handbill to state 
the truth; but, alas! all statements in advertisements 
must be taken cum grano salis, the said grain of salt 
being fully understood to be as big as a bushel. 

ius Plenias was by no means the first in the 
fteld. As early as a.D. 1600 John Heyden produced the 
clavicin viol; and Kircher, in his Musurgia Univer- 
sella,” mentions the possibility of constructing such 
an instrument. In a.D. 1664 Evelyn relates he saw 
one with gat string veritable lyrichordi—at a meet- 
ing of the Royal Society, the bow of whith was formed 
of parchment; and in 1717 Marius consteunted a model 
of a similar instrument (alias mechanical fiddle), witich 
modol is, or at least was, in the museum of the 
Académie des Sciences. 

The only thiug I can find which seams to resemble 
the bell pianette was patented by Groll (1813), who 
proposed to construct a musical instrument of metal 
bars (boll metal by preference) attached to a sounding- 
board at one or both ends. Hammers applied to this 
instrument would have made it a veritable pianoforte, 
bat the inventor does not suggest their nse; in fact, he 
only claims improvements on the class of musical 
instruments which “afford their tones by friction 
applied to metallic substances.” The said friction he 
proposes to obtain by the violin bow, the endless web 
or riband of borsehair or other fibrous material, or 
by a rosined wheel, à la hurdy-gurdy. He, however, 
also proposes a very important practical improvement 
—viz., ‘‘applying the said friction to a small stem, 
stud, or protuberance on one or both of the (anisonous) 
bars.“ 

The earliest musical instrament I remember in 
which metal bars are struck by hammers is the design’ 
of Mr. Goldsworthy Gurney (a.D. 1833), and it is also 
one of the very simplest, cheapest, and best I have seen. 
Several patents have since been obtained for modiiics 
tions of the bell, or rather bar, pianoforte, of which 
that of Crawford (1863) is one of the most modern. Mr. 
Crawford, besides hammers, proposed to employ 
plectra similar to those of the harpsichord forvibrating 
his elastic bars or springs, probably in imitation of 
those very pleasing instruments the masical-boxea, 
some of which yield really powerful sounds, and all of 
which are rendered cousiderably louder by being laid 
on a resonant sarface. I find the soundboard of a 
piano befcre the strings are put on—or, yet better, the 
thin belly of an unstrung harpsichord—anawers this 
purpose admirably. It may bo a wrinkle well worth 
knowing—especially to dealors in musical-boxes—that 
a soundboard (abont 30in. long by 20in. wide, only zin. 
thick, strengthered by three bars gin. thick, aboat zin. 
deep at the middle, tapered to one-sixteenth of an inch 
ut their ends) enormously angments the loudness of 
their sounds. A late friend of mine, who dealt ratbor 
largely in those mado by Nicol Frere, had a sound- 
board of the above dimensions constructed to my 
design, which, being stained mahogany colonr and 
raised on short pillars, had the appearance to his 
simple enstomera of a simple show-board standing on 
bis counter. He told me this simple contrivanee sold 
him many mnaicsl-boxes; and when I asked him if it 
was not true that it also sold their buyers, he only 
answered caveat emptor,” which, as he was an 
Evangelical Churchman who swore by Lord Shaftes- 
burs, was, I suppose, the Christian (practical) rule for 
“doing vour neighbours as they would do you” (if 
they could). 

Should Valve,“ or any fellow reader, desire te 
his prentice hand on the amateur constraction ofa ' 
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or ratber a bar, pianoforte—which is far easier and 
cheaner to make than one with strings, for in the 
former no framing to resist tension is needed, and no 
provision of means for retuning required, as it never 
gets ont of tnne—I think it would be no more than 
common prudence to purchase the following patents: 
Groll (No. 8531), price, with drawing, 4d.; Gurney 
(No. 645), price, with drawings, Od.; ani Crawford 
(No. 1543, a.D. 1862), price, with drawings, 8d. The 
total smn (18. 5d.) ie not verv large, and their perusal 
wonld render him familiar with most of the more im- 
portant things which have been done in this direction. 
Having enffered “pretty considerable” from the folly of 
independent investigation and the re-inventing of old 
things myself. I can appreciate the advantages of 
starting from the vantage ground of the experiences of 
those who have helped (as the Freneh wit put it) to fill 
np tho many pitfalls in the road to improvement and 
discovcry by falling into them, although I fear they 
but too often perished on the way. I would also sug- 
gest that the intending constructor purchase—I use 
the word in its strict legal sense of obtaining by any 
means, and not merely as buying—one of Mesprs. 
Cramer's instruments, which he may obtain on hire at 
@ very small cost. He can then see, or rather hear, 
bow he likes it on further acquaintance, and may—if 
his conscienoe does not rebuke him—like a manufac- 
turer, copy all that seems worthy of imitation. I may 
add if a good treble be desired I would advise him to 
employ very light hammers, and to drive them with 
great velocity, for the reasons stated in my recent 
articles on Pianoforte Actions,” printed in Nos. 867, 
368, avd 870 of the ENGLISH MECHANIC. 

Mr. Bottone says no dampers are required.“ Iam 
very sorry to bear this, for, if true, the vibrations of 
the steel springs or bars which generate its sounds 
must be addicted to that great evil—lsziness, or at least 
“retiring early to rest.” The defects of most piano- 
fortes are manifold, among them the too early ces- 
sation of the vibration of their strings is a common 
one, and this is what renders their tones short; but 
I never yet heard any piano with strings whose tones 
were so short as vot to require dampers, which are 
necessary in the old harpsichord even when buff 
stop is on. Shortness of tone is to me an utter 
abomination, and, if not a very great evil in a piano 
used exclusively for quadrille playing, renders the in- 
strument quite unfit to render properly Mendelssohn's 
“Lieder ohne Worte” and similar music; in a word, 
you cannot make such a piano “sing ” anyhow. 


Verbatim Copy of Broadside (Handbill) in the Chetkam 
Library Relating to the Lyrichord of Plenius, A. D. 1741. 


By his Majesty’s Roval Letters Patent, granted to 
Rutgerus Plenias, Harpsichord Maker, for the sole 
Making, Use, and Benefit of a new invented Musical 
Instrument called a Lvrichord. which imitates a 
Violin, Violoncello, and Doable Bass; hat when play’d 
foll, it resembles a perfect Organ of a most delightfal 
Tone, altho’, by catgut strings only, without Pipes. It 
admits of playing Forte and Piano; as also of swelling 
any Single Note (or many notes, ad libitum), on ye same 
Key, by ye simple Pressure of ve Fingers: Bat what is 
most surprising, and indeed incredible, if not seen (yet 
plainly demonstrable to everyone), its strings never 
go ont of Tune, as long as ve constituent Instrument 
remain entire; a Thing which has been so long wisht 
for and desir'd, and in all Ages, till now, by everyone, 
deem'd impossible to find out. This, therefore, is to 
inform ye Nobility, Gentry, and others, That ye afore- 
said Rutgerus Plenius has now (after Ten years’ painful 
study and Labour, accompanv'd with no small Expence) 
brought ye above-mentioned Instrament to Perfection. 
And he hambly presumes, that all the Gentlemen and 
Ladies, who will do themselves ye pleasure, and him 
ye Honour of seeing and hearing it, will be fally con- 
vinced of ve Truth of ye foregoing Assertious; and at 
yc same Time be agreeably diverted by ye Harmony of 
ve Instrument, it being esteem'd and approv'd by all 
that have yet seen it; particularly by ye most eminent 
Masters of Mnsick in England, who allow it to be 
ye most curious Piece of Workmanship, and most 
wonderful Instrament they have ever seen or heard of. 
The Price of seeing and hearing it performed on at 
any Time between ye Hours of Twelve and Four 
o'clock, is Half a Crown each Persoh, at ye Inventor's 
House (ve King's Arms being over 5% Door) in south 
Audley Street, Grosvenor Square; where a good hand 
is provided for ye Entertainment of y° Audience. 

THE Harmonious RLACEAYITH. 
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COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 


[4159.J}—I mracine that had the first inventors of 
rifles taken a piece of gas-pipe about the size and 
length of a gun barrel, and made it red hot for about a 
foot at one end, then placed an inch or two of that 
end in water, and looked down the inside of the pipe, 
we should never have departed from the use of the 
smooth-bore; for they wonld have seen the steam thus 
generated winding its way ont spirally, which I take to 
be the course the gas evolved oy the combuation of the 
powder in a gun does take. It would, therefore, be- 
come apparent to them that all that they had to do to 
obtain the spin for their projectile would be to provide 
a surface by which the rotary motion in the gas would 
be received by tho projectile. 

That surface would bo obtained by leaving a projec- 
tion extending a short way from the circumference to 
the centre at the butt of the projectile, or, perhaps, 
more than one projoction. I should have tested this 
theory of mine some two years since, but being a 
working man I hare not the power. Perhaps 
Artillery Captain,” or some other friend, eould say 
how far I am right. Purus Warn. 


HOW WE SEE A DISTANT OBJECT. 


14160.]—Ix reply to E. J. D.“ (let. 4068, p. 174), I 
would ask what be means bya pencil of rays. Rays 
from combnstion issue and extend in every directinn. 
The Rev. David Blair taught that a pencil of rays is 
a parcel of them proceeding from a point; but no par- 
ticle of matter leaves the point and passes to the eve. 
a mere impulse is given to the ethereal millions of 
atoms which, from eloseness of juxtaposition, almost 
instantly communicate with every eve in tho line of 
radiation or in any line of reflection thereof; the ray, 
then, is bat transmitted pulsation, and rays from every 
point of an object acting in every direction compel 
our acknowledgment that the ultra- microscopic dimi- 
nutiveness of the ethereal atoms amaze us moro with 
the infinity or smallness than we can be with infinity 
of extension in stellar space. On the diameter of 
what we call a point.“ it were bat guesswork to esti- 
mate the number of ethereal atoms that might repose. 
Refleetion of light is but repulsion or rebonnding of 
the infinitesimally amall ether-atoms. Now a“ pencil 
of rays" falling or striking on the eye is but a succes- 
sion of these ether-atoms striking on the eye's enter 
convex surface, from whence the direction of the 
impulses cenverge towards a focus which they reach on 
the retina or on the optic nerve: the impnises are 
continuous as long as the combustion that they pro- 
ceed from continues. Solar combusticn is the power 
which imparts impetus to the ethereal pulsation, and 
so the distanoe of the sun is the distance of the power 
whioh produces reflection. Glass is porous to the 
ether-atoms, but mercury seems to reflect nearly them 
all when pulsating in periods in acoord with the intor- 
change of atoms in the gaseans molecules of the sun. 
We read of three sorts of pencils, cylindrical, diver- 
gent, and convergent, and, as Blair has it. they pro- 
ceed from points. The cylindrical from a flat surface, 
the divergent from a convex, and the convergent from 
a concave, just as with the reflected chemical atoms 
of sound. We read, also (as in Chambers’s ‘‘ Educa- 
tional Course "—Optics), that a pencil is a parcel of 
rays proceeding to (as well as from) a point; thus a 
concave mirror will converge reflected rays to a very 
brilliant point, but so immense is the enn that its rays 
are deemed parallel, the divergency being impercep- 
tible. But the number of pulsations of ether-atoms 
that fall each second ona square inch of surface are ovi- 
dently countless millions, and we do not see any object, 
colour, or shape so much because they reflect rays as 
because they do not reflect them. Where every ray 
is reflected, the colour is sbadeless white, and we only 
perceive degrees of distance and shades of colour by 
non-reflection, some of the ethereal pulsations of larger 
or amaller amplitude being cut off by the, to them, non- 
repulsive (or absorbent) nature of the impinged sur- 
face. We see objects, therefore, solely by their non- 
reflection of rave, a red object being one that reflects 
none of the other rays of the spectrum but the red 
ones. Pencils of rays, if solar, are parallel, and do 
not converge till after they strike the convex surface 
of the eye, and pencils from a point (so far from 
Coming to a focus) must be divergent when they strike 
the eve, the ether-atoms retaining the. impulse trans- 
mitted at the surface of the snn, and unless reflected 
from concave surfaee, such rays cannot converge before 
they reach the eye. I cannot understand E. J. D.” 
when he talks of fresh pencils springing up to snit 
change of position; the undalatory vibrations are in 
every direction to and from every point that catches 
direct sun ravs, and it is most absurd to suppose that 
rays mast converge toa poiut before they enter spec- 
tators’ eyes. A single pulsation will bestow light lasting 
tho one-eighth of a second on the retina, so that eight 
ethor-waves per second maintain constant light. I see, 
from where I sit, a placard: it is printed on white” 
paper, but whether with red or black ink is hardly 
plain. Icannot read a word till I put on my concave 
glasses, and then I make out indistinetly the large 
letters in the word Bazaar.” Now, who cannot I 
read every line and letter in the placard? Simply be- 
canse I am too far off; the ether-atom vibration-rays 
are too few to reach me unless the diameter of my 
convex eye were much greater, ro as to catch more of 
the direct pulsations from the placard. I see the shape, 
size, distance, and colour of the placard; the pnisa- 
tions from its exterior and interior are adequate for 
that ; but the other pulsations from its interior are too 
few and too much erossed for me to gain wore than a 
hazy, indistinct picture of the words it bears. No ob- 
ject provides anv rays bat solar and other fire, and 
were & very powerful lime or electric light thrown on 
our placard, I might be able with mv eonoaves to read 
it all, it would so multiply the ethereal pnisations from 
each point. 

We bear a band of musical instrumenta, and each of 
hundreds of hearers can perceive not only the tone of 
each note from each of all the instruments, bnt per- 
haps, also, its first, second, and third overtones, all 
blending in harmony as one note with namberless 
overtones, as note sneceede note to anit a well-balanced 
order of completeness. There pulsations on the dram 
of the ear are to each note from each instrament and 
to each of its overtones more or leas rapid, or of vary- 
ing amplitude and number, in accordance with the 
acuteness (or shriliness), or with the flatness (or base- 
ness) of the sound conveyed. If ene note give 256 pul- 
sations in a second. another gives twice, and another 
three times as many, and so on (see Tyndall On 
Sound’); and if all the heart-moving tunes we hear 
are conveyed by vibrations of the coarser atoms that 
the chemical laboratory can appreciate, we must cease 
to consider it impossible that every degree of distance 
and surface-quality of object in contact with sun rays 
is shown to us by the intervention and non-interven- 
tion of pulsations of what I venture to call the ultra- 
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microscopic” ethereal atams (though the recognised 
chemical atoms may fall under the same name). Rates 
of apeed in the transit of soand, varying to the different 
notes of music and the varying lengths of musical 
vibrators, I doubt not, offer us a first clue to the sise, 
distance apart, and number of atoms or molecules ina 
line of specific length, certainly as to the total amount 
of interspace that separates them; and the same rale 
will apply to the otherwise wholly inappreciable at uns 
of illuming ether, whose closeness brings light to us 
from the sun in 192,500 seconds of time according to 
Herschel. If, however, different notes of the 

trum travel like different noses of sound, at very dif- 
ferent speeds and amplitudes of oseillation, we need 
not wonder at speeds of light or of sound varying 
unless it be with reference to some specific tint or to 
some specific note. 

We should look upon the light-giving vibrations of 
ether-atoms as moving in masses, rather thar only 
in diverging lines, from each peint of reflection, and 
as subject to cross vibrationsin every direction ; andas 
they convey impulse forward about 200.000 miles. per 
second, whilst particles of air convey sound’s impulse 
bat abont 1,000 feet, and those of glass but 18,000 feet, 
we shonld estimate the extreme eloseness of the ether- 
atoms, which carry surronnding atoms wave-like along 
with them till such are diverted by cross-vibrations, 
and the mation is so rapid, and the atoms so suff- 
ciently unattached, that crossing does not divert. tho 
straight line of motion. In Gateh's “Register,” 1859 
pone 180, I find Blaek has small atoms, and absorb 
ight; white large, and reflects it. Reds are of oxyge 
charaeter, according to Ellis; greens, nitrogen; an 
violet, hydrogen.” An oxygen body combines wit 
hydrogen and reflects red rays; a hydrogen atmospher 
cats off the red, &c., vibrations, and reflects the blue 
and indigo ones, and a nitrogen air cunts off red and 
violet, and reflects green or white, orange or blue. As 
a clue to the nature of any molecular constitution, the 
-rays of anulight or other light it cuts off is too impor- 
tant to be overlooked. J. BARWICK. 


P.8.—Direct san rays penetrate throngh porcelain 
as well as through paper; indirect or reflected rays 
do not, objects being thus shown as shadow by inter- 
ception of rays, but ne bright tint is seen, reflected 
pencils seeming to lack adequate foree to penetrate 
through paper or porcelain. 
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(4161.]—In reply to the kind letter of “F. R. A. S.“ 
(4019, p. 171), I am pleased to get a reply from one 
who does understand the theory of light, and the best 
proof that he does so is, that he carefully refrains from 
touching on the point that I want cleared up. He has 
omitted to answer the following part of my letter 
(3974, p. 120): I cannot conceive how the refleetions 
can be so numerous, and so conveniently arranged, 
that they flash in right lines from every physical point 
of the statne to the eyes of the spectators,” &c. I said 
in that letter, ‘and that in front of them (the multi- 
tude) some conspicuons object is elevated.“ This waa 
to show that a front view was only provided for. The 
experiment ef the lenses only serves to strengthen my 
position as to the number of rays to be aecoanted for. 
I- will now adi some more points that require to be 
eleared ap. The rays by which vision takes place must 
leave all parts of the object at different angles, con- 
verging to the eye; but if a mirror be placed where 
the eye was, the rays to it oausing reflection proceed 
from the object to the mirror in right lines parallel to 
each other; for if they were reflected from the object 
in converging rays (as they proceed to the eye), the 
result sould be either a confused imago or a number of 
small images; aud I am not aware of any power 
possessed by the mirror, or the eve, to ehange (as it 
were, at will) the order in which the rays shail be 
retleeted. Thus, a man standing in front of a mirror 
resting on the ground, and a little higher than him- 
self (the mirror being perpendicular), will sse his eyes 
by direct rays, I presume, and all his body will be 
reflected by direct parallel raya; but if he still oon- 
tinues erect, bnt wishes to see his feet in the mirror, 
he tarns the eyeball downwards, and of course can only 
see his feet by pencils of rays converging to the eyes. 
Here, then, we have direct rays for one pu and 
converging rays for the other. The latter, it would 
seem, must proceed from the phantom image in the 
mirror, or they mnst proceed from the observer to the 
thence reflected to his eyes. Will 
“P. R. A. S.“ please to account for this seeming 
paradox 7 and if he refers to my letter to Mr. Barwick 
(4063, p. 174), he will fully understand that I challenge 
a portion of the theory of light. I hope, therefore, in 
his next, that he will try and explain the various points 
I have raised. I feel that we should not take any 
theory for granted, but carefully analyse it. 

Mr. Barwick says, in his letter (3973, p. 120), A 
mirror's frame is visible, as ‘Bobo’ shows, by its 
shading off or not reflecting all tho received rays; it 
reflects bat those that denote its colour.“ J was under 
the impression that the prism could analyse light into 
the three primitive eolours and secondary compounds 
(by some believed to be primitives also); or, in other 
words, the colours of the rainbow; but I was not aware 
that the prism or anything else could show the tertiary 
compounds. I presume, therefore, ‘that olive, &c., 
must be added to the list. I am at a loss to under- 
stand the ether pulsations on the eye: I thought that 
belonged to the exploded old theory, which stated 
something about the eye having the power to reflect 
or direct some subtile ether on a distant object, and by 
that means see it. He says, The fading of visibility 
of distant objeets, I take it, is caused by increase of 
intervening ray - oroasings, which obstract more ezten- 
sively as distance increases." Well, I should sappose 
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WHERE IS THE WATER GONE TO? 


[4157.] —Very often heve I speculated whether there 
may ever be found means of guessing or making some 
approach to a probable estimate of this important 
qnantity in geology—an approximate fignre to, I will 
not say the depth, whether in feet or farlongs, of the 
general cometary rainfall on the day and hour of our 
planet's last astronomical catastrophe,—I will not say 
approximating to' the number expressing the depth of 
this added layer of water, but to the logarithm of that 
number,—how many digits the number of feet or yard: 
would probably require—whether, in short, we should 
rather call the addition one of fathoms, or of poles, or 
chains, or furlongs, of fresh water. We seem quite 
without data, either from present traces, or from the 
Bible, Vedas, or any other tradition or record, for 
guessing whether furlongs or only a few fathoms would 
be the nearer measure to assume. 

Apart from the work obviously done in scouring the 
hilly surface into sweep vales, and sweeping into its 

present deposits the newest boulder- clay,“ or rather 
t: drift-gravel’—effects affording no definite measure cf 
the quantity of water unless we knew the exact force, 
impact of the first dash, and rate of decrease with 
time, ae hour by hour, or minute by minute, the height 
of unfallen steam atmosphere above diminished ; 
A from this, the chief fact knowable or to be in- 
ferred from the strata is, that there was weight enough 
of newly-arelved atmosphere to so far equalize the 
pressure over the whole globe's film (fmisely called 
crust)—so far approach equalising it on highlands 
and seabeds (which beds, observe, now bear scores or 
even hundreds of times the 6ib. per square 
inch that the backs of Andes or Himalayas 
bear)—weight eneugh so to modify this difference 
towards equality, as to disturb the whole film’s equili- 
brium, and cause it to take a new form, sea-beds to 
riss and highlands to sink, bya simultaneous universal 
earthquake and plutonic movement, or as records 
(traditional or not) call it, breaking up, of all the 
(fiery) fountains of the abyss”—whether "fountains of 
the abyes, or foundations of the deep,“ i.c., sea, as 
some translators say, be the right rendering. Just as 
now, over thin or tender regions of the film, such as 
the Caribbean Islands are upon, the mere removal of a 
tithe or a twelfth of the usual pressure, say 3 or 24 
barometric inches, over the space covered by a cyclone, 
is difference enough to disturb the crust's equilibrium; 
so that in scores of cases since Colambas’ time, a 
hurricane has been instantly followed by, or has begun, 
earthquake shocks, and the last cyclone over St. 
Thomas set that island rocking for months, after years 
of quiescence ; just so the arrival of the last new 
atmosphere (one evidently of steam) must bave instantly 
done (all that the traditions or records relate it to 
have done)—initiated months at least of continental 
and general platonic disturbance; buat at first of a 
kind just opposite to the usual partial enes, whereby, 
as Herschel insisted (and as even Sigma” has heard), 
platonic action keeps our lands above water. Instend 
of weight taken from the land to the sea-bed, and 
added thus to the depressed scale of the balance, giving 
tho raised scale from time to time a farther lift, here the 
first action (whatever might follow) was a contrary ona, 
equalising pressure, and so tending for a time toward 
goneral levelling of form and general inundation. 

Now, if we ask what weight of steam sufficed for this ? 
—an amount equivalent (say) to the air—that is, to 
S4ft. of water? or to ten present atmospheres, or a 
hundred? in short, to fathoms of water or furlongs? 
I see no conceivable data for an estimate. Even if we 
knew. or assumed (which I sce no enfficient grounds for 
doing), that the highest antediluvian peaks were at 
some momont covered, so that not only was every un- 
drowned organiam afloat (which, I think, was probably 
the case for a short time), but even no rock left unsub- 
merged, even then, what know we of the height of snch 
antediluvian summits, either above the antediluvian 
or the present sea level? Onr present highest ones, 
all the Himalayes, Andes, Alps, Elie-de- Beaumont. 
has proved to be the newest, and to date from this last 
disturbance. The Pyrenees are the highest (now) of 
all that are known to have had any considerable height 
before it: and what height? We know not, whether 
double or half their present. Wo know not, of any two 
hills 100 miles apart (say Snowdon and Malvern), which 
was the higher, the day before that six handredth year 
of Neah, the second month, the seventeenth day of the 
month ;” thongh we can be sure both wore hills, and so 
higher than the Andos, which then wero not hills. Bat 
even if it were asked, what addition of water would 
suffice now, in a new deluge, to submerge onr five-mile 
Himalaya peaks ? we know not whether it wonld take 
one mile, or half a mile. For aught that anv of us 
knows, even that Sigma“ knows, a fnrlong might do 
it; might have weight enough so to derange and reverse 
the relations of sea-bed and continent as to bring 
Dawalagiri’s snows under its wave! They and we 
alike are on a finid (not solid) globe, a ball of liquid 
lava with a film (not a erust) over it, and, even if we 
knew al] abont this, ita thickness and structure every- 
where, what possible means of ascertaining this weight 
ean “Sigma” conceive but by ezperiment? And with- 
out a comet at command, where will he get the one or 
two trillion tons weight required for the experiment ? 

That comots“ have ‘a mass too small” (p. 196, 
let. 4036) is not only of all things I evor saw alleged in 
the ENGLI8H Mrcuawnic, bat of all myths in any 
mythology, the boldest venturo, the most purely 
groundless, I ever beard of! “ Comets!” Why, of the 
three or fonr hundrod on record, I challenge him to 
prove a single one too small! Let Sigma bring us 
proof of any single comet yet seon baving weighed as 
little as (say) a mile layer of water over the earth, 160 
atmosphoros, or a trillion tons. And comets,!remember, 
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have differed in their bulk, the largest and least of 
thie century alone, as fall a million to one! 
This variety in balk, but in appearance as much 
variety as im any 300 things of one name — gay a 
cabinet of 300 minerals! Jnst two very minor ones 
the spectroscope bas been made long enough to examine. 
And on the strength of this Sigma tells you, they 
(comets) do not contain or consist of water"! Who 
said they did? Any comet Sigma“ chooses to name, 
I will grant bim, if he likes, to have been of rubidium 
vapour. For aught I know, Encke’s is so; or thalliam, 
if he prefers it. But, mind, we cannot allow many to 
be of like material. Their looka are too various. 
Moreover, if he likes, there shall never have been more 
than one of stesam—none before the last that fell on 
earth, nor since. What I say geolozy shown is, that one 
fell 50 centuries ago (or between 45 and 55), enveloped 
tho earth before falling, nnd that its material was 
steam ; that one,—I know and say nothing of any other’s 
materials, 


Now, as Sigma asks, Where is the water gene 
to?“ he might ask the same of any other rainfall. Let 
me suggest the same respecting some mill tail-water, 
of which Prof. Ansted writes in his Visit to the 
Ionian Isles, 1863, cap. XI., p. 822:— A curious 
natural phenomenon occurs, and is taken advantage of, 
in the neighbourhood of Argostoli. At four points on 
the coast the sea, at its ordinary level, enters a very 
narrow creek, or broken rocky channel; and after 
running somewhat rapidly throngh this channel and 
among broken fragments of rock for a short distance, 
it gradually becomes sucked into the earth and dis- 
appears. By conducting the water through an artificial 
caval for a few yards, and so regulating its course, 
and forcing all the water that enters to pass in a single 
stream beneath an undershot wheel, power enough is 
obtained in two cases to drive a mill. Milla havo, in 
fact, been placed there by an enterprising Englishman, 
and are constantly at work. The stream, after being 
utilised, is allowed to take ita natural channel, and is 
lost among the roeks. It is common enongh to drive 
a wheel by a current of water going from the land 
towards the sea; bnt it is certainly rare, and, as far as I 
am aware, pecaliar to this locality, to find mills driven 
by a current of sen water, acting quite independently 
of the tide, the water constantly and steadily rnshingin 
over the earth's surface, and finally disappoaring. . . 
Apart from the facta that the water sacked inte 
the earth is sea water, and that it enters below the sea 
level, there is nothing extraordinary or unusual (1); for 
numerous instances occur in every lim co 
into open fissures and disappearing. . . 
selves of the empty state of the limestone caverns close 
to the sea and below tho sea level, as we can at 
Argostoli (satisfy our ves of their empty state’ by their 
perpetual receipt /], and for this reason, if for no 
other, the phenomena are worthy of partionlar notice. 
The general condition of the surface is as follows :— 
The small harbour of Argostoli is inclosed on both 
sides by the hard broken limestone rock, so common in 
the islands. On the east side it rises immediately 
into hills of moderate elevation; and on the west side, 
behind the town, thers is a plateau, acarcety above 
the usual level of the water, rising, about two 
or three hundred yards from the shore, into a low 
ridge, which, in fact, by its projection into the galf, 
makes the harbour.” According to his map of the 
island, p. 875, this“ plateau or peninsula is the only 
square mile that he represents flat (with no hill shaded), 
and its area is under a square mile—lerss than two 
milos by half a mile—that of the whole island being 
possibly 800 square miles. Between the shore line 
and this low ridge, there is an evident depression of 
the surface in all that part over which the 
son, when it enters, is sncked in. But 
what, it will be asked, becomes of the wators of 
the sea thus pouring in continually to fill the cavern ?” 
Let me commend this question to Sigma.“ Instead 
of theoretical“ comet's tail“ water once, here is very 
practical mill tail- water every day, that has ground the 
Cephalonian's bread corn to the following tune. 


Professor Ansted continues (p. 827): The influx of 
water, however, is not amall. fi amounts, as far as I 
could make out, to more than hi a million of gallons 
per diem., for the two mille together.” When 
Sigma“ has answered that, we will proceed to con- 
sidor, perhaps, whera the cometary water has gone to. 
e . . “It will be evident that if sea wator finds its way 
into any large natural cavity, from which it is after- 
wards evaporated, a deposit of salt must be taking 
place in this cavity, or in the rocks adjacent and con- 
nected with it. Assuming the influx to be at the rate 
already mentioned, this may be roughly estimated as 
equivalent to au area of ten or twelve acres of solid 
matter one foot thick, accumulated each year. It is an 
interesting qnestion to consider where this deposit of 
salt is coing on, and whother saline springs may not be 
thus fel. There are no known springs in the island of 
Cephalonia that present any large quantity of saline 
matter.” 


Remember it is not I, but Sigma,” that finds any 
dificulty abont where the comet water of Noah's time 
has gone to“? I simply hold it to have obeyed all 
the samo laws as yestorday's ahower. But as this dons 
not satisfy Sigma,“ probably it will assist him to 
consider and solve for us first this Cephalonian 
question, as it is not theoretical. The mills being 
ascertainably at work for years past (if not to this 
day), and the corn ground and eaten from them, I 
return his question as to these millions of tons of sea, 
% Whore is the water (and the salt) gone to?“ 


E. L. G. 
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BELL PIANETTE. 


4158. — Mz. B. Borrone (reply 11893) as a paten 
was taken ont for this instrument towards the latter en 
of the last century.“ I have carefully looked over the 
list of musical patents before A. D. 1800, and cannot find 
it. Query, what was the name of the patentee ? 

Dr. Cleggat, A. D. 1788, patented—or rather proposed 
in his patent of that date to make taning-forks with 
movable weights for altering their pitches, which 
familiar method was afterwards employed by Loesch- 
man in the terpodian, patented a.n. 1820; although I 
have a specimen of that instrament berring the name 
of Van Den Burgh and date 1817; and M. Hiles states, 
in his mnsical dictionary, it was invented by Basch- 
mann, of Hamburg. Dr. Cleggat also proposed to 
constract a new instrument (of music) of a proper 
number of these tnning-forks, or of single prongs or 
rods of metal fixed on a sxonnding-board or box. In 
times of old, I believe all the sounds of stringed musi- 
cai instruments were boxed up,” or at least sup- 
posed to be, and the performer, à In Pandora, let the 
often but too evil sounds out without, like that merolfual 
voung (female) person, leaving the hearers any hope 
of better things. Excepting that the proposed instru- 
ment had n sounding-board, I see no difference in 
principle between it and the terpodian. It can hardly 
be termed a bell pianette or a rod harpsichord, for Dr. 
Cleggat does not suggest the employment of either 
plectra or hammers for vibrating his forks or rods, but 
that ‘a celestina stop, made by an endless fillet, ma 
be applied, producing the sounds on (ste) these bars as it 
does on strings.” No doubt Dr. Cleggat was familiar 
with Adam Walker's instrument. the celestina, patented 
A.D. 1772, also with the application of its mecha- 
nism to the barpsichord—viz., the celebrated celestina 
stop of that instrument, not to mention the lyrichord 
of Plenius, a.D. 1741. I append a verbatim copy of 
a broadsheet or handbill containing statements very 
interesting to all who desire to obtain continuous 
sounds from the strings of keyed instruments, concern- 
ing which I may remark that, excepting in the in- 
stances of Hawkina’s claviol, R. Mott's sostinente 
pianoforte, and perhaps the modern tetrachordon 
piano, we do not seem to have gone much ahead of the 
musical capabilities of the prodactions of that clever 
inventor, always assuming the said handbill to state 
the truth; but, alas! all statements in advertisements 
must be taken cum grano salis, the said grain of salt 
being fally understood to be as big as a bushel. 

ius Plonins was by no means the first in the 
feld. As early 8. A. p. 1600 John Heyden produced the 


of streams, often of considerable dimensions, 5 clavicin viol; and Kircher, iu his Musurgia Univer- 
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certainly very seldom that we are able to satiefy onr- an instrument. In a.D. 1664 Evelyn relates he saw 


lle,” mentions the possibility of constructing such 


one with gut strings—w veritable lyrichord—at a mest- 
ing of the Royal Society, the bow of which was formed 
of parchment; and in 1717 Marius construtted amodel 
of a similar instrament (alias mechanival fiddle), witch 
model is, or at least was, in the museum of the 
Academie des Sciences. 

The only thing I can find which seems to resemble 
the bell pianette was patented: by Groll (1812), who 
proposed to construct a musical instrument of metal 
bars (bell metal by preference) attached to a sounding- 
board at one or both ends. Hammers applied to this 


instrument would have made it a veritable pianoforte, 


bat the inventor does not suggest their use; in fact, he 
only claims improvements on the class of musical 
instruments which ‘afford their tones by friction 
applied to metallic substances.” The said friction he 
proposes to obtain by the violin bow, the endless web 
or riband of horsehair or other fibrous material, or 
by a rosined wheel, à la hurdy-gurdy. He, however, 
also proposes a very important practical improvement 
—viz., “applying the said friction to a small stem, 
stud, or protuberance on one or both of the (unisonous) 
bars.” 

The earliest musical instrament I remember in 
which metal bars are struck by hammers is the design’ 
of Mr. Goldsworthy Gurney (A. p. 1833), and it is also 
one of the very simplest, cheapest, and beat I have seen. 
Several patents have since been obtained for modite» 
tions of the bell, or rather bar, pianoforte, of which 
that of Crawford (1862) is one of the most modern. Mr. 
Crawford, berides hammers, proposed to employ 
plectra similar to those of the harpsichord for vibrating 
his elastie bars or springs, probably in imitation of 
those very pleasing instruments the musical- boxes. 
some of which yield really powerfal sounds, and all of 
which are rendered considerably louder by being laid 
on a resonant surface. I find the sonndboard of a 
piano befcre the strings are put on—or, yet better, the 
thin belly of an unstrung harpsichori—answers this 
purpose admirably, It may be a wrinkle well worth 
knowing—especially to dealors in musical-bozes—that 
a soundboard (abont S0in. long by 20in. wide, only tin. 
thick, strengthered by three bars jin. thick, about gin. 
deep at the middle, tapered to one-sixteenth of an inch 
ut their ends) enormously augments the loudness of 
their sonunda. A late friend of mine, who dealt rather 
largely in those made by Nicol Frére, had a sound- 
board of the above dimensions constrneted to my 
design, which, being stained mahogany colour and 
raised on short pillars, had the appearance to his 
simple customers of a simple show-board standing on 
his counter. He told me this simple contrivance sold 
bim many mnaical-boxes; and when I asked him if it 
was not true that it also gold their buyers, he only 
answered ‘‘caveat emptor," which, as he was an 
Bvangelical Churchman who swore by Lord Shaftee- 
bnry, was, I suppose, the Christian (practical) rule for 
„doing your neighbours as they woald do you (if 
they conld). 

Should Valve,“ or any fellow reader desire te trp 
his prentice hand on the amateur construction ofa 
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or rather a bar, pianoforte—which is far easier and 
cheancr to make than one with strings, for in the 
former no framing to resist tension is needed, and no 
provision of menna for retuning required, as it never 
gets ont of tnne—I think it would be no more than 
common prudence to purehare the following patents: 
Gral (No. 8531), price, with drawing, 4d.; Gurney 
(No. 640), price, with drawings, 6d.; and Crawford 
(No. 1548, A. Dp. 1862), price, with drawings, 8d. The 
total sam (Is. 5d.) is, not very large, and their perusal 
would render him familiar with most of the more im- 
portant things which have been done in this direction. 
Having enffered “pretty considerable“ from tho folly of 
independent investigation and the re-inventing of old 
things myself. I can appreciate the advantages of 
starting from the ’vantage ground of the experiences of 
those who have helped (as the Freneh wit put it) to fill 
np the many pitfalls in the road to improvement and 
discovery by falling into them, although I fear they 
bat too eften perished on the way. I wonld also sug- 
gest that the intending constructor purchase—I use 
the word in its strict legal sense of obtaining by any 
means, and not merely as buying—one of Mesors. 
Cramer’s instraments, which he may obtain on bire at 
& very spall cost. He can then see, or rather hear, 
how he likes it on further acquaintance, and may—if 
his conscience does not rebuke him—like a manufac- 
turor, copy all that seems worthy of imitation. I may 
add if a good treble be desired I would advise him to 
employ very light hammers, and to drive them with 
great velocity, for the reasons stated in my recent 
articles on Pianoforte Actions,” printed in Nos. 867, 
368, end 870 of the ENGLIsH MECHANIC. 

Mr. Bottone says no dampers are required.“ Iam 
very sorry to bear this, for, if true, the vibrations of 
the steel springs or bars which generate its sounds 
must be addicted to that great evil—laziness, or at least 
“retiring early to rest.” The defects of most piano- 
fortes are manifold, among them the too early ces- 
sation of the vibration of their strings is a common 
one, and this is what renders their tones short; but 
I never yet heard any piano with strings whose tones 
were so short as not to require dampers, which are 
necessary in tho old harpsichord even when “buff 
stop” is om. Shortness of tone is to me an utter 
abomination, and, if not a very great evil in a piano 
used excluaively for quadrille playing, renders the in- 
strument quite nnfit to render properly Mendelssohn's 
„Lieder ohne Worte” and similar music; in a word, 
you cannot make such a piano “esing” anyhow, 


Verbatim Copy of Broadside (Handbill) in the Chetham 
Library Relating to the Lyrichord of Plenius, A. D. 1741. 


By his Majesty's Royal Letters Patent, granted to 
Rutgerus Plenius. Harpsichord Maker, for the sole 
Making. Use, and Benefit of a new invented Musical 
Instrament caled a Lvrichord. which imitates a 
Violin, Violoncello, and Double Bass; bab when plav'd 
full, it rese mbles a perfect Organ of a most delightfal 
Tone,-altho’, by catzut strings only, without Pipes. It 
admits of playing Forte and Piano; as.aiso ef swelling 
any Single Note (or many notes, ad libitum), on y° same 
Key, by ye simple Pressure of 5e Fingers: Bat what is 
most surprising, and indeed incredible, if not seen (yet 
plainly demonstrable to everyone), its strings never 
go out of Tune, as long as ye constituent Instrument 
remain entire ; a Thing which has been 80 long wisht 
for and desir’d, and in all Ages, ‘till now, by everyone, 
deem’d impossible to find out. This, therefore, is to 
inform ye Nobility, Gentry, and others, That ye afore- 
said Rutgerns Plenius has now (after Ten years’ painfal 
study and Labour, accompanv'd with no small Expence) 
brought ye above-mentioned Instrument to Perfection. 
And he humbly presumes, that all the Gentlemen and 
Ladies, who will do themselves ye pleasure, and him 
ye Honour of seeing and hearing it, will be fally con- 
vinced of ve Truth of ye foregoing Assertions; and at 
yo same Time be agreeably diverted by ye Harmony of 
ye Instrument, it being esteem'd and approv'd by all 
that have yet seen it; particularly by ye most eminent 
Masters of Musick in England, who allow it to be 
ye most curious Piece of Workmansbip, and most 
wonderful Instrument they have ever seen or heard of. 
The Price of seeing and hearing it performed on at 
anv Time between ye Hours of Twelve and Four 
o'clock, ia Half a Crown each Person, at y® Inventor's 
House (ve King’s Arms being over ye Door) in south 
Andley Street, Grosvenor Square; where a good hand 
is provided for ye Entertainment of y® Audience. 

THE HARMONIOUS RLACKANMITH. 


— 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 


{4159.]—I IMAGINE that bad the first inventors of 
rifes taken a piece of gas- pipe abont the size and 
length of a guu barrel, and made it red hot for about a 
foot at one end, then placed an inch or two of that 
end in water, and looked down the inside of the pipe, 
we should never have departed from the use of the 
smooth-bore ; for they would have seen the steam thus 
geverated winding its way ont spirally, which I take to 
be the course the gas evolved by the combustion of the 
powder in a gun does take. It would, therefore, be- 
come Apparent to them that all that they had to do to 
obtain the spin for their projectile would be to provide 
a surface by whioh tho rotary motion in the gas would 
be received by the projectile. 

That surface would be obtained by leaving a projec- 
tion extending a short way from the circumference to 
the centre at the butt of the projectile, or, perhaps, 
more than one projection. I should have tested this 
theory of mine some two years since, but being a 
working man I have not the Perhaps 
Artillery Captain,” or some other friend, eould say 
how far I am right. PR. Us Wan. 


HOW WE SEE A DISTANT OBJECT. 


14160.]—Ix reply to E. J. D.“ (let. 4068, p. 174), I 
would ask what be means bya pencil of rays. Rays 
from combnation issue and extend in every direction. 
The Rev. David Blair taught that a pencil of rays is 
a parcel of them proceeding from a point; but no par- 
ticle of matter Jeaves the point and passes to the eye, 
a mere impulse is given to the ethereal millions of 
atoms which, from elosenoas of jaxtaposition, almost 
instantly communicate with every eve in tho line of 
radiation or in any line of reflection thereof; the ray, 
then, is bat transmitted pulsation, and rays from every 
point of an object acting in every direction compel 
our acknowledgment that the ultra-microscopic dimi- 
nutivenoss of the ethoreal atoms amaze us moro with 
the infinity or smallness than we can be with infinity 
of extension in stellar space. On the diameter of 
what we call a point,” it were but guesswork to esti. 
mate the number of ethereal atoms that might repose. 
Reflection of light is but repulsion or rebounding of 
the infinitesimally small ether-atoms. Now a“ pencil 
of rays” falling or striking on the eye is but a succes- 
sion of these ether-atoms striking on the eye’s onter 
convex surface, from whence the direction of the 
impulses converge towards a focus which they reach on 
the retina or on the optic nerve: the impnises are 
continuous as long as the combustion that they pro- 
ceed from continues. Solar combustion is the power 
which imparts impetus to the ethereal pulsation, and 
80 the distanoe of the sun is the distance of the power 
which produces reflection. Glass is porous to the 
ether-atoms, but mercury seems to reflect nearly them 
all when pulsating in periods in accord with the inter- 
change of atems in the gaseous molecnles of the sun. 
We read of three sorts of pencils, cylindrical, diver- 
gent, and convergent, and. as Blair has it. they pro- 
ceed from points. Tho eylindrical from a flat surface, 


the divergent from a convex, and the convergent from 


& concave, jast as with the reflected chemical atoms 
of sound. We read, also (as in Chambers's Educa- 
tional Course — Optics), that a pencil is a parcel of 
rays proceeding to (as well as from) a point; thus a 
concave mirror will converge reflected raya to a very 
brilliant point, but so immense is the sun that its rays 
are deemed parallel, the divergency being impercep- 
tible. But the number of pulsations of ether-atoms 
that fall each second on a square inch of surface are ovi- 
dently countless millions, and we do not see any object, 
colour, or shape so much because they reflect rays as 
because they do not reflect them. Where every ray 
is reflected, the colour is shadeless white, and we only 
perceive degrees of distance and shades of colour by 
non - reflection, some of the ethereal pulsations of larger 
or smaller amplitade being cut off by the, to them, non- 
repulsive (or absorbent) nature of the impinged sur- 
face. Wesee objects, therefore, solely by their non- 
reflection of rave, a red object being one that reflects 
none of the other rays of the spectrum but the red 
ones. Pencils of rays, if solar, are parallel, and do 
not converge till after they strike the convex surface 
of the eye, and pencils from a point (so far from 
Coming to a focus) mnst be divergent when they strike 
the eye, the ether-atoms retaining the impulse trans- 
mitted at the surface of the sun, and unless reflected 
from concave surface, such rays cannot converge before 
they reach the eye. I cannot understand E. J. D.” 
when he talks of fresh pencils springing up to suit 
change of position; the undulatory vibrations ere in 
every direction to and from every point thatcatches 
direct zun ravs, and it is most absurd to suppose that 
rays must converge toa point before they enter spec- 
tators’ eyes. A single pulsation will bestow light lasting 
ths one-eighth of a second on the retina, ao that eight 
ether-waves per second maintain constant light. I see, 
from where I sit, a placard: it ia printed on white” 
paper, but whether with red or black ink is hardly 
plain. Icannot read a word till I put on my concave 
glasses, and then I make out indistinetly the large 
letters in the word " Bazaar.” Now, whv cannot I 
read every line and letter in the placard? Simply be- 
canse I am too far off; the ether-atom vibration-rays 
are too few to reach me unless the diameter of my 
convex eye were much greater, so as to catch more of 
the direct pulsations from the placard. I ree the shape, 
size, distanee, and colour of the placard; the pulsa- 
tions from its exterior and interior are adequate for 
that; but the other pulsations from its interior are too 
few and too much crossed for me to gain more than a 
hazy, indistinct picture of the words it bears. No ob- 
ject provides any rays but solar and other fire, and 
were a very powerful lime or electric light thrown on 
our placard,I might be able with my concaves to read 
it all, it would so multiply the ethereal pulsations from 
each point. 

We hear a band of musical instrnmonts, and each of 
hundreds of hearerg can perceive not only the tone of 
each note from each of all the instruments, bnt per- 
haps, also, its first, second, and third overtones, all 
blending in harmony as one note with namberless 
overtones, as note sneceeds note to snit a well-balanced 
order of completeness. These pulsations on the drum 
of the ear are to each note from each instrument and 
to each of its overtones more or less rapid, or of vary- 
ing amplitude and number, in accordance with the 
acuteness (or shrillness), or with the flatness (or base- 
ness) of the sound conveyed. If ene note give 256 pul- 
sations in a second, another gives twice, and another 
three times as many, and so on (see Tyndall “On 
Bound“); and if all the heart-moving tunes we hear 
are conveyed by vibrations of the coarser atoms that 


‘the chemical laboratory can appreciate, we must cease 


to consider it impossible that every degree of distance 
and surface-quality of object in contact with sun rays 
is shown to us by the intervention and non-interven- 
tion of pulsations of what I venture to call the ultra- 


‘Mirror, and 


microscopic” ethereal atoms (though the recognised 
chemical atoms may fall under tho same name). Rates 
of speed in the transit of sound, varying to the different 
notes of music and the varying lengths of musical 
vibrators, I doubt not, offer ns a first ciue te the sise, 
distance apart, and number of atoms or molecules in a 
line of specific length, certainly as to the total amount 
of interspace that separates them; and the same rale 
will apply to the otherwise wholly inappreciable at uns 
of illuming ether, whose closeness brings light to us 
from the sun in 192,500 seconds of time acoording to 
Herschel. If, however, different notes of the spec- 
trum travel like different notes of sound, at very dif- 
ferent speeds and amplitudes of oseillation, we need 
not wonder at speeds of light or of sound varying 
unless it be with referenco to some specific tint or to 
some specific note. 

We should look upon the light-giving vibrations of 
ether-atoms as moving in masses, rather tharonly 
in diverging lines, from each peint of reflection, and 
as subject to cross vibrationsin every direction ; and as 
they convey impulse forward about 200,000 miles per 
second, whilst particles of air convey sound's impulse 
but abont 1,000 feet, and those of glass but 18,000 feat, 
we should estimate the extreme eloseness of the ether- 
atoms, which carry surrounding atoms wave-like along 
with them till such are diverted by cross-vibrationg, 
and the motion is so rapid, and the atoms so suf- 
ciently nnattached, that crossing does not divert the 
straight line of motion. In-Gutch's Register,“ 1859 

age 180, I find “ Black has small atoms, and absorb 
Fonts white large, and reflects. it. Reds are of oxyge 
charaeter, acoording to Ellis; greens, nitrogen; an 
violet, hydrogen.” An oxygen body combines wit 
hydrogen and reflects red rays; a hydrogen atmospher 
outs off the red, &c., vibrations, and reflects the blue 
and indigo ones, and s nitrogen air cuts off red and 
violet, and reflects green or white, orange or blue. As 
a clue to the nature of any molecular constitution, the 
rays of suulight or other light it cuts off is too impor- 
tant to be overlooked. J. BARWICK. 


P.8.—Direct san rays penetrate throngh porcelain 
as well as through paper; indirect or reflected rays 
do not, objects being thus shown as shadow by inter- 
ception of rays, but ne bright tint is seen, reflected 
pencils seeming to lack adequate forco to penotrate 
through paper or por 


— 


4161.1 —Ix reply to the kind letter of F. B. A. S.“ 
(4019, p. 171), I am pleased to get a reply from one 
who does understand the theory of light, and the best 
proof that he does so is, that he carefally refrains from 
touching on the point that I want cleared up. He has 
omitted to answer the following part of my letter 
(8974, p. 120): “I cannot conceive how the refleetions 
can be so numerous, and so conveniently arranged, 
that they flash in right lines from every physical point 
of the statne to the eyes ef the spectators,” &c. I said 
in that letter, ‘‘and that im front of them (the muiti- 
tade) some conspicuous object is elevated.” This waa 
to show that a front view was only provided for. The 
experiment of the lenses only serves to strengthen my 
position as to the number of rays to be accounted for. 
I. will now add some more points that require to be 
eleared ap. The rays by which vision takes place must 
leave all parts of the object at different angles, con- 
verging to the eye; bat if a mirror be placed where 
the eye was, the rays to it oaasing reflection proceed 
from the object to the mirror in right lines parallel to 
each other; for if they were reflected from the object 
in converging rave (as they proceed to the eye), the 
reanlt would be either a eonfused image or a number of 
small images; and I am not aware of any power 
posgessed by the mirror, or the eye, to ehange (as it 
were, at will) the order in which the rays shall bo 
reflected. Thus, a man standing in front of a mirror 
resting on the ground, and a little higher than him- 
self (the mirror being perpendicular), will seo his eyes 
by direct rays, I presume, and all his body will be 
reflected by direct parallel rays; butif he still oon- 
tinues erect, but wishes to see his feet in the mirror, 
he tarns the eyeball downwards, and of course can only 
see his feet by pencils of rays converging to the eyes. 
Here, then, we have direct rays for one purpose, and 
converging rays for the other. The latter, it would 
seem, must proceed from the phantom image in the 
mirror, or t must proceed from the observer to the 
thence reflected to his eyes. Will 
“F, R. A. 8." please to account for this seeming 
paradox ? and if he refers to my letter to Mr. Barwick 
(4063, p. 174), he will fully understand that I challenge 
a portion of the theory of light. I hope, therefore, in 
his next, that he will try and explain the various points 
I bave raised. I feel that we should not take any 
theory for granted, but carefully analyse it. 

Mr. Barwick says, in his letter (8973, p. 120), “A 
mirror's frame is visible, as ‘Bobo’ shows, by its 
shading off or not reflecting all the received rays; it 
reflects but those that denote its colour.” J was under 
the impression that the prism could analyse light into 
the three primitive colours and secondary compounds 
(by some believed to be primitives also); or, in other 
words, the colours of the rainbow; but I was not aware 
that the prism or anything else could show the tertiary 
compounds. I presume, therefore, that olive, 4c., 
must be added to the list. I am ata loss to under- 
stand the ether palsations on the eye: I thought that 
belonged to the exploded old theory, whioh stated 
something about the eye having the to roflect 
or direct some subtile ether on a distant object, and by 
that means see it. He says, The fading of visibility 
of distant objeets, I take it, is caused by increase of 
intervening, ray-crossings, which obstract more erten- 
sively as distance increases.” Well, I should sappose 


228 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 373. 


May 17, 1872. 


that the confasion wonld be more likely to occur 
near the object, where the multiplicity of rays would 
be more condensed, and could hardly allow a ray at all 
to escape outwards; but, with due respect for this 
theory, I am at a loas to acconnt for the fact that when 
objects begin to appear indistinct to unaided vision, the 
use of the telescope again renders them distinct. He 
farther adds, But also rays diverging,” &c. I under- 
stood from the theory of light that the rays would con- 
verge; but perhaps there is some law I am not 
acquainted with causing them to diverge ; bat in this 
case the telescope, I suppose, has the power of bringing 
back the wanderers to the proper path. In his second 
letter (4061, p. 174) he says, ‘‘‘E.J. D.“ should know 
that the eyes only catch, proportionately to their size, 
the rays in contact with their surface, which impinge 
on them, neither more nor less than on every other 
object in space at an equal distance and equally 
uninterrupted.” Does he mean that a man with a 
small pair of eyes can see less of the surrounding 
objects than a man with larger eyes? or does he mean 
that the rays are reflected in parallel lines, of which 
the eye can only take in its own breadth? If 80, I 
cannot imagine how we could see more than an inch of 
an object at a time. I heard that recent computations 
in Germany, about the retardation of Encke's comet, 
bad settled the question of the ridiculous theory of 
ether existing in space; and that, in fact, there is no 
such thing, the retardation of the comet being found 
due to planetary influence. The remarks about ascer- 
taining the distance of combustion, &c., are too deep 
for me, and can only be appreciated by astronomers. 


In reply to Bobo's letter (4062, p. 174), I beg to 
state that his remarks abont contrast, light and shadow, 
are admirable; and, being an amateur artist, I fully 
appreciate them; bat he forgets that if the black 
statue was placed in a room hung with black, and the 
sunlight admitted, the statue would be quite distinct 
in all its details, without a light background to contrast 
it; in fact, a light background would render the statue 
more indistinct, owing to the great preponderance of 
light reflected. Orange glass stops the chemical rays, 
and “Bobo” would find that he could not obtain a 
photographic picture by light transmitted through it. 
Blackened glass (with soot, for instance) will also stop 
the heat rays; but, as Bobo says, it reflecta white 
light from a black bead. E. J. D. 


“T. A.“ AND REPULSION. 


[4163.]—I wust decline to accept T. A's” invi- 
tation (letter 4089) to give a single instance of the 
action of a repulsive force in nature.” My instance 
would not convince him, and his objections (judging 
from former instances) would not weigh with me. 80 
we should argue fruitleasly,—one of the most repulsive 
things in nature. RICHARD A. PROCTOR. 


A STUDENT'S COMPLAINT. 


(4168.]—TI THINK that “A Desperate Character ” 
has not a sufficient cause to make him desperate. If he 
had two honrs and a half for his paper he had ample 
time to enable him to pass first-class, if he only knew 
how to nse it, and if he fail it will not be for want of 
time, bnt for want of knowledge. The Elementary 
Chemistry paper (subject X.) contained twelve ques- 
tions, eight of which only were to be attempted. An 
ordinary intelligent stadent who had attended twenty- 
five times a properly-taught class, or who had gone 
through a similar course privately, could have answered 
the requisite nomber in one hourandahalf. If six 
questions were properly answered a candidate would 
pass easily. A Desperate Character should rail at 
the local committee in the towa in which he was 
examined, or rather at the local secretary. for he is 
responsible for almost everything. Ha can do no good 
in appealing to the columns of the ENGLISH MECHANIC. 
It is simply a local question. If the Government rules 
‘were obeyed a hundred candidates might begin their 
papers at five minutes after seven o'clock. As a science 
teacher of several years standing, I think that two 
hours and a balf is ample time for most of the South 


Kensington papers. 


Bradford, Yorks. J. HARRISON. 


[4164.]-—“ A DESPERATE CHARACTER” (let. 4110) 
should have noted the facts on the examination paper 
in explanation of its brevity and shortcomings. A 
courteously drawn up protest to the Department of 
Science and Art, if sent before the results of the exami- 
nation are known, would meet with careful attention, 
and probably lead to satisfactory results. H. P. H. 


TERRESTRIAL GRAVITATION. 


£4165.) —THERE is only one word to describe the 
roof sketched by F. N.“ (let. 4115). Itis charming. 
fally concede that itis a simple proof, not involving 
the integral calculus. Looking over my papers on 
the subject, I fnd that in my search for a simple proof 
I have over and over again been close on this one. 
Worse luck that I failed to see it. Yet I need not be 
ashamed at my failure, since for nearly two centuries 
the proof was looked for and: missed. 

The proof involves the theorem that if the attracted 
particle is the vertex of a cone tangentially inclosing 
an attracting thin spherical shell, the part of the shell 
on the particle’s side of the circle of tangency exerts 
the same amount of attraction as the remainder of the 
shell. This theorem is at once seen to be true, when 
we take the particle as the vertex of a series of cones 
of minute vertical angle, asin the proof for case of a 


article within aspherical or spheroidal shell. I think | house was warmed by hot-air stoves, as they generally 


t must have been this circamstance—the fact, namely, 

that the method of taking cones with minute vertical 
angle had already been once applied (in dealing 
with an external particle), which caused me to 
overlook the bility that by applying it a second 
time the problem could be solved. At least, I find 
that in my papers I try more than a dozen ways of 
dividing the two parts of the spherical shell into 
elements, without once noticing that the centre of the 
circular section is the proper point to look to. 

I do not mention this circumstance by way of ex- 
cusing my failure, a failure which a host of eminent 
mathematicians from Maclaurin downwards have 
equally undergone; but to show what an advantage 
the integral calculus possesses over the most ingeniously 
devised geometrical considerations. I would venture 
to say that the mental effort given to devise a simple 
prons of tbis problem, e foal the integral calculus (or 

isguised integration) had solved it, bas surpassed more 
than a thousandfold that requisite to supply the 
integral proof. Yet, because there is no certain rule to 
follow in such cases, that labour has been fruitless until 
a happy thought” has shown how the egg is to be set 
on end. RICHARD A. PROCTOR. 


[4166.] —I am very sorry that my recommendation of | P° 


the reasoning in Chap. 2, Book III. of Ganot’s 
% Physios ” should cause Mr. Proctor to suspect me of 
a desire to produce the impression of its author being 
on my side abont the attraction of oblate spheroids, as 
nothing was farther from my intention. It was simply 
because my idea of obtaining resultants and ascertain- 
ing their magnitude seemed followed out in that 
chapter; not that I imagined myself correct, for here 
I fear the glaring error is on my side, and not Ganot’s 
or Mr. Proctor’s. This, however, all our readers can 
judge for themselves, as the suspicion has stimulated 

vention into solving this question by what may be 
called a method of geometrical integration, easily 
understood by any in ent mechanic, 


Figures 1, 2, and 8 are 
the outlines of an oblate 
spheroid having an eccen- 
tricity Of one-sixth of its 
radius. Fig. 4, the same 
divided out for calculation. 
The dotted lines show the 
magnitude of the resultants 
for the several pairs of lines, 
there being 17 pair in the 
outer circle. I find by this 
mode of obtaining the resultants, that the polar exceeds 
the eqnatorial in the ratio of 52} to 52 nnits of length. 
Would Mr. Prector kindly say if this is correct ? À 
T. 


F718. 7 


14167. —Ix accepting Mr. Proctor's apology in letter 
4090, I desire to express my regret that the closing 
sentence of letter 4008 was so worded as to convey 
such a suggestion. 

I bave net seen Maclaurin's work mentioned by 
% Philo” on p. 205, but fancy his geometric demon- 
stration must be similar to the one described in my 
last letter. If Philo“ examine the diagrams he will 
perceive that, although the summation of the joint 
attraction of all the particles in the spheroid is greater 
in Fig. 1 than in Figs. 2 and 8, yet the force directly 
exerted is that of a globe one-sixth less radius. To 
this inequality of attraction ia due the fact of liquid 
matter exerting force in assuming the globular form. 


T. A. 


ELECTRICAL SPARKS. 


[4168.]—"* PHILO's” statement (let. 4105) that elec- 
trical sparks can be produced in the United States of 
sufficient force to light the gas by simply walking 
across the room is perfectly correct, and sail kaowa to 
all intelligent persons in the United States. 

In 1855, being then in Troy, New York, my sister 
called my attention to the fact that she could easily 
light the gas by simply sliding two or three steps across 
the carpet. The experiment, although an old one, in- 
terested me, and I repeated these experiments with in- 
variable success, when the conditions necessary to such 
success were falfilled. These conditiong were, that 
they should take place in winter during a sharp frost, 
or rather with the ground covered with dry snow. This 
occurs for at least three months in all the Northern 
States. The experiment succeeded better where the 


are at the North. I found that a sliding step gave the 
best results, two or three of such steps being sufficient 
to produce a spark three-sixteenths of an inch long, and 
quite sufficient to light the gas at any burner instantly 


Ladies generally could perform these experiments 
with more success than men; but this was simply from 
the fact that they had remained longer at home, and 
consequently their slippers were perfectly dry. In my 
own case I found that by putting on a perfeetly dry 
pair of slippers, or even boots, I eould produce fally as 
good sparks as the ladies. Ordinary slippers, however, 
always gave tho best effect, a larger rubbing surface 
being then exposed to friction upon the carpet. 

Sparks could be easily given from one person to 
another, and I have been “shocked” by some young 
lady with “ malice prepense,” sliding up to me, and 
touching my forehead. I have charged a Leyden jar 
by this means, and, in fact, all static electrical experi- 
ments could be produced where the spark of one-eighth 
to a quarter of an inch sufficed. These results can be 
obtained during winter in any of the Northern or 
Western States. I have tried to reproduce them in 
England and throughout the Continent, bat withoat 
succese—in Russia during the winter of 1864, I 
observed a few traces of this high electrical or insalati 
wers of the atmosphere. I did not, however, su 
in lighting the gas, but I found great difficulty in comb- 
ing my hair with an ordinary indiarubber comb, the 
hair all raising on an end with constant shower of 
sparks from teeth of comb; this, however, I found 
much more disagreeable in the United States than in 
Russia, as during many winters I had to wet my hair 
before combing—elae impossible to get it to lay straight 
or even. Without this remedy, or by naing oil or 
pomade on the hair, my hair, which is very thick, 
would rise up, and would be some minutes before I 
could get the porcupine” appearance to disappear. 

I have never in England seen these effects, though 
Professor Wheatstone has already observed them, and 
read a paper before the Royal Society (two years since) 
upon the great care n in making electrical 
experiments, as he had found many errors, for which he 
could not at first account, had been produced simply by 
the friction of his feet upon the floor. He also observed 
that in the United States he had been informed by the 
best scientific authorities that by simply walking across 
the floor electricity of sufficient tension to light the gas 
at a burner could be produced. Therefore Philo's” 
statement is perfectly trae, and I inclose my card, not 
for publication, but as a guarantee of the good faith of 
yours TRAVELLER. 


[This letter is well authenticated.—Ep.] 


[4169.] —Fx1eNDs of mine, on whose truthfalnese I 
feel complete reliance, assure me that they have wit- 
nessed electrical phenomena substantially the same as 
those described (let. 4104, p. 199) as witnessed by 
friends of Philo.“ I am not yet at liberty to publish 
their names; but if any one is desirous of more pre- 
cise information I think I could procure it privately. 


18, Great George-street. P. H. HOLLAND. 


(4170.J—Ir is neither right nor wise of Philo” 
(let. 4105, p. 199) to force his own misapprehensiens 
and deductions therefrom upon other readers. Why 
should he persist in asserting that a certain supposed 
fact which he believes in is treated as an impossi- 
bility by one correspondent at p. 62"? At v. 62 I ert- 
pressed the trust that Philo’ is able to distinguish 
between the two mental states of not denying yet not 
believing.” It appears I gave credit to Philo” for 
more perception than he possesses. I said, “I do not 
deny the possibility of gas being lighted by a spark 
from the finger, the electricity being unintentionally 
excited.” If that is treating it as an impossibility, as 
„Philo“ is pleased to say, it is time some of us went 
to school again. I do not believe the event has hap- 
pened—that is, I wait for evidence; I am accustomed 
to test facts, even when I witness them myself, and 
often find that my first impression was mistaken ; and 
does “Philo” sappose I am going to accept the 
secondhand testimony of one or twenty ladies, young 
or old, pretty or plain? Why, I have fifty times better 
evidence that Mr. Home has floated ont of window, 
round the face of a house, and in again, and I actually 
do not believe that. To speak plainly, I should require 
any testimony coming from America to be very 
thoroughly sapported. Whether the air there facili- 
tates the production of electricity of high tension I do 
not know; but that something facilitates the develop- 
ment of enormous falsehoods, intentional or otherwise, 
we do know very certainly, because the peculiar 
feature of American wit actually consists in the giving 
of some vraisemblance to outrageous exaggerations, 
and that is sure to react upon national character for 
trathfalness. We electricians of the EnaiisH Mr- 
CHANIC have not yet forgotten Paine's electro-motor 
engine. 

“Philo ” may farther be assured that our electrical 
theories do not fail to correspond with woll-authenti- 
cated facts; but his facts do not come under that de- 
scription in the first place, and in the second, no theory 
that I am acquainted with is opposed to them. We 
well know that such sparks could be generated ander 
certain conditions: what is donbtfal is whether sach 
conditions are ever attained. As to his last word and 
recommendation, does it not eccar to him that mis- 
representation of others is not the likeliest mode of 
drawing out"! polite” replies? Biema. 


May 17, 1872. 
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“E, L. G.“ AND PHYSICAL GEOLOGY: 


(4171.]—I canwoT help contrasting “E. L. G's” 
style of argument with the words of Marchison (who 
was both the friend and opponent of Lyell), that the 
question between the uniformitarians and the 
a hists was only one of degree, and that by 
means of fair discussion the truth would at length be 
eliminated. Why shonld not E. L. G.” be more 
eclectic, and select the good grains of uniformitarianism 
at the samo time that he rejects the chaff? Barely 
none will deny that there is trath in uniformitarianism 
as well as in the theory of the catastrophists. Let us 
neither be too ‘doce of violence,” nor too 
“parsimonious of time.” The reasonable uniformi- 
tarian admits the necessity of occasional catastrophes 
(not connected with comets, though), while, on his part, 
the unbiased catastrophist will aphold the necessity 
of enormously long undisturbed periods to account for 
the formation of thick and slowly deposited formations 
like the chalk. 

Turning to letter 4068 (p. 175), I find that E. L. G.“ 
there makes three assertions, with none of which I can 
agree, viz.:—({1) That causes now in action ” can only 
account far the present condition cf one-hundredth 
par of the globe (putting aside all alluvial and recent 

posits); (2) that the form of the remaining part of 
globe has been determined by deluges; and (8) that the 
deluges were the result of comet-falls. Now, undulating 
country has been formed by causes now in action, and 
it is just the kind of phenomenon that a deluge does 
not produce. Catastrophal delnges can only account 
for the condition of a small part of the earth’s crust. 


To prove the above assertions, let us firat consider 
the beautifully- moulded waterless coombes of the chalk, 
to which “E. L. G.” specially refers. These are due, 
in the opinion of Murchison, Lyell, and a host of other 
geologists, to the long continued erosive action of 
stmospheric influences—such as wind, rain, and frost, 
which would denude a soft material like chalk, or even 
oolite, in time, short in comparison to that required to 
reduce some of the granite mountains of Wales and 
Scotland to their present weathered condition. These 
coombes could not have been formed by a deluge which 
would make a clean sweep, and leave a leng trough 
with sweep sides just as it has done in the Weald and 
at Woolhope, which are known as valleys of elevation, 
and are referable to this cause. In these cases the 
superior strata have been elevated and shattered by a 
series of seisrmological convulsions, and the débris then 
brushed off by a torrent of water. Then, again, small 
watered ‘‘sweep” valleys which are now unfloored mostly 
began with a floor, the river eating its way down, not 
all at once, 60 as to form a canon with steep sides, 
but gradually, and leaving aseries of raised beaches on 
either side, @hus forming a terraced valley. Atmo- 
spheric actiom in many cares has crumbled away these 
terraces, and formed a gentle slope. 


Now for E. L. G's” experiments with mud, fine 
clay, and sand. These go for notbing, becanse the 
materials em ployed do not resemble those of which the 
majority of strata are composed. All geologic rocks 
are more or less consolidated. Try the effect of 
continual droppings on a piece of soft and unequal 
sandstone or chalk. The resalt will be a series of 
3 coombes and rounded hills. Now, take 

other piece of the same material, and chip up a 
portion of it with a chisel. This represents, though 
imperfectly, the effect of elevation and earthquakes 
eplitting up the rocks. Now pour on it quickly a 
jngfol of water. Tho crusbed ard rent débris is swept 
clean away, and we have a model Weald left behind. 


Lastly, as to the cause of these deluges. They were 
in all probability partial, and of short ‘uration, doing 
their work by mere velocity and impetus. Deep seas 
and other stil] waters are well known to have no erosive 
action. The late Sir R. Marchison considered that 
these deluges were the effects of the sudden upheaval 
of Jarge tracts of land in mid ocean. Bach elevations 
must have displaced large masses of water which would 
pour over the then existing continents. Osa. 


REVOLVING PUDDLING FURNACES. 


14172.) — IN let. 4064 G. S.,” I regret to see, brands 
Mr. Danks as a me re copier of the inventions of Mr. 
Walker and Mr. Tooth.“ This must have been written 
without due consideration, for Mr. Danke’s furnace 
has been carefully tested both in Eogland and America, 
and the almost unanimous verdict of the trade ia that 
it is a complete success. Surely, then, it must be 
romething wore than a mere copy of unsuccessful in- 
ventions ; if, however, it is not it will share their fate, 
whatever that may be. If the inventions were alike so 
would be the resnits produced; but this is not the case. 
Mr. Danks bas produced a furnace which, in my 
humble opinion, is destined to supersede all others; 
and whether bis success be attributable to the mate- 
rials used in fettling, to the mode of applying those 
materials, to the arrangement of metal plates which 
secure the fettling in ite position, to the contrivances 
for facilitating the extraction of the puddled ball, to 
improvements in the construction of the farnace, or to 
all these points combined, I hope he will ere long reap 
the reward which all honest men must admit is his 
due. And let all praise be given to Mr. Walker, Mr. 
Tooth, and other gentlemeu who have endeavoured to 
ameliorate the condition of the puddler. 


I pass over the strictures upon ‘‘scientifio instita- 
tions in England” with the remark that the earnest 
manner in which the investigations of the present state 
of mechanical puddling and of the merita of the Danks 
furnace have been conducted by the Iron and Steel 


PHOTOGRAPHICAL. 


14178. —Ix the articles on Photography for the 
Uninitiated,” three solutions are given for sensitising 
albumenited paper. To No.1 there may be little ob- 
jection, but the addition of muriatic acid to any silver 
solation, as given in No. 2, must be to convert so mach 
of the silyer into a chloride, rendering it useless for the 
purpose for which it was intended. In No. 8 it is 
mentioned there is a heavy precipitate. What is 
precipitated? If the author of the articles thinks the 
uninitiated will find pleasure and profit in purchasing 
silver to see it precipitated in that manner, I think he 
will be mistaken. I for one will prefer a plain 60 grain 
solution, allowing the albumenised paper to convert 
what is required into a precipitate on the face of it 
where it is required. I would recommend black 
enamelled pins for paper. 

t“ R. M. H.,“ query 11791, will look at page 137 
of present Vol. he will find what ho asks for. If he 
succeeds, perhaps he will let his success be known. 
Several prof onald I know have got the length of 
shadows. If he would like a cheap dry process, which 
a friend of mine gets on so well with that he can calcu- 
late on eleven ont of the dozen being good, I will be 
delighted te give him the details. 

Edinbargh. A. C. 

[Please send it —Ep.] 


MAGNETISM. 


(4174.)—I BEG to say a few words in answer to 
„Conatus (query 11761, p. 184). Your correspondent, 
referring to some lectures on ‘‘ Magnetism” I have 
recently been delivering to science students in Liver- 
povl, by the invitation of the Town Council of that 
town, asks a question relating to some of my experi- 
ments. In one of the lectures referred to I showed 
that the magnetisation of iron or steel causes a mole- 
cular change in those bodies, whereby, among other 
results, the conduction of heat in magnetised iron is 
swifter in a direction across than along its magnetic 
axis. Around a central bot rod, wax spread over the 
iron will be melted in a circle if the iron be unmagne- 
tised (A), but in an ellipse if magnetised (B). 


I prua I | 


| 
Hil | |- | 
i ji ü d | 
U nll i 
A 

Farther, it was shown that if a oylinder with glass 
ends be filled with water containing magnetio oxide of 
iron in suspension, such a mediam becomes more 
transparent along its axis when magnetised by an 
electric current. These experiments are well known. 
Your correspondent asks whether the magnetic oxide 
of iron should not get more transparent across than 
along its axis. This is not the case, for in magnetisa- 
tion the particles of iron approximate sideways, and 
probably place themselves end to end lengthwise, 
arranging themselves somewhat like soldiers when a 
scattereil feld forms its ranks, and closes in. Iron, 
therefore, slightly lengthens when magnetised, bat its 
total balk does not alter, as it diminishes propor- 
tionally in its cross section. l 

I hope shortly to find time to publish, in one of the 
scientific journals, a lecture on the Molecular Struc- 
ture of a Magnet,” which I delivered last week before 
the Dublin Royal Society, and where your correspon- 
dent will probably find the fuller information he needs. 
He further speaks of the conduction of light and 
heat.” Ineed hardly tell him that there is no such 
thing known as the condaction of light. Light, as far 
as we know,is only transmitted in one way—namely,as 
a wave-like motion of the ether. Heat is chiefly trans- 
mitted in two ways—by ethereal undulation like light, 
and by molecular vibrations like electricity. In the 
former it is radiant heat, in the latter it is conducted 
heat. And, farther, heat may be carried or convected 
by causing lighter carrents in a liquid or gas. Inas- 
much, therefore, as the conduction of heat is totally 
different from the transmission of light, your corré- 
spondent mast not expect to discover any phenomenon 
common bo both. In radiant heat he will, however, find 
in every instance a most perfect analogy to light. 


Woodland Grove, Isleworth. W. F. BARRETT. 
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INCUBATORS.— TO M. 0." axp OTHERS 
INTERESTED, 


[4175.]—I was glad to see another letter from 
“M. O.“ on the above subject, being oue in which 
I take an interest; for I do not see why eggs 
should not be hatched with certainty and success 
artificially. In reply to his query, Whether I have 
batched any with the machine I made?” Yes. Bat if 
asked whether it is a success—No, as about 90 per 
cent. of the eggs set are lost on the nineteenth or 
twentieth day. I have no difficulty in producing full- 
grown and remarkably fine chickens; certainly re- 
markable for their size, and fine, strong, and well 
developed limbe—quite perfect ; but when the time 
comes for the yelk to be drawn ap, and, in fact, at the 
last hour or two before hatching, in my opinion, the 
chickens die in the shelle—frequently after having 
broken through sufficiently to protrude their bills. The 
same remarks apply to ducks’ eggs. My machine can 
be set at any temperature, and will remain steady, by 


Institate proves that this society, at any tatei not the thermometer, and will hatch and bring forth some 


an egotistlo sham.” 


kens, which, contrary to the prophesies of the 


croakers, are strong, healthy, and lively, and eat well. 
I have been thinking over the matter, and it occurs to 
me that the drying and evaporating action of the 
machine heat, leaves the yelk in too thick or glutinous 
a state for the chicken to draw up into the abdomen. I 
suggest this for the consideration of others interested, 
and M. O.“ in particular, and shall be glad of opinions 
upon the subject. Should I be right in my conclusions 
a question will arise as to the best method of supply- 
ing the moisture necessary to effect the best results. 
It is evident that the hen is not an evaporating 
machine, but rather inclined in the opposite direction, 
and that any moisture supplied by her is supplied in a 
most subtle manner. I am about making some further 
alterations in my machine, and shall be very glad to 
exchange results with M. O.” and others practically 
interested, and working. I think artificial hatching is 
especially applicable to ducks’ eggs, the young from 
which require no care, and may be turned out next day, 
and that the matter is sufficiently important as a food 
question to warrant a little trouble, especially when 
young ducks a month old are selling for 2s. each in the 
market of the town in which I live. HATCHER. 


THE DELUGE, 


(4176.]—THE book of Colonel Greenwood, about 
which Mr. Gosse ioquires in his very flattering but en- 
couraging note (4097, p. 198) was published by Long- 
mans, Green, and Co., the firstedition in 1857, the second 
in 1866, with 237 pp. and some very good coloured 
maps of the Weald and some French districts. What 
I intended to praise in the book is independence of 
thought and fitness to stir up thought in the reader. 
I must beg to disclaim, if any of my words conveyed 
such an idea, any acceptance of the Colonel's chief 
doctrines. In fact, he is a thorough Lyellist in prin- 
ciple, wasting himself in futile attempts on the insoluble 

roblem of accounting for all we see by causes now 
in action,” though all the while exposing the delasive- 
ness of Lyell’s similar attem His attack through- 
out is on Lyell personally, and not at all on what I call 
4% Lyellology.“ The above false dogma that Lyell (I 
am told) invented—that, at any rate, made its appear- 
ance here in England some thirty to twenty-five years 
ago—has herdly yet deluded any foreigners, because 
they generally seo that it is utterly disproved by all 
known facts in the heavens or earth (as baseless and 
as multifariously disproved as ever the Ptolemaic 
astronomy has been); and yet here—in the very birth- 
place of geology, the very land whose villages and 
districts have supplied nearly every name accepted 
for the world-wide formations throughout the 
world’s schools of seience, here it has driven out the 
trne science (except as regards the older strata, deep 
or underground geology) absolutely banished to France 
and less sophisticated lands all science of the later ter- 
tiary and haman periods, to supersede it by sheer 
faith in the miracle stories of a new priesthood that, 
instead of reasons or arguments, write (like Professor 
Tyndall in one of his Alpine books) when something is 
to be swallowed against evidence, of what toe ought 
to believe” Exactly as any Popish Council, or rather 
provincial or heretic synod of the dark ages, or of 
Brahmins, laid down their creeds; this new dogmatic 
faith (for such it is, and no science), being jast as anti- 
scientific, reason-scorning, sacerdotal, myth-and- 
miracle-swallowing, and superstitious, as any form of 
Popery or Brabminism ever was! Now, of all accep- 
tors of this baseless faith, Colonel Greenwood secms, 
to judge from his book, the most freethinking, and 
therefore least likely to swallow it permanently. But 
his temper towards the perfectly proved fact (as I con- 
sider it) of a cometary deluge, in this his last edition, 
Mr. Gosse, may see from this quotation I will make 
from Chap. III. “Mantell tells as that at Hastings ‘a 
diluvial valley intervenes between the white chalk and 
the west cliff, where the rnins of the castle are 
situated.’ Diluvial Beautiful! A valley made by 
Noah's flood doubtless!” This will show you that if I 
commend the Colonel’s book, it is not for diluvialism, 
but because its general frankness and breadth of 
admission of easy and difficult facts alike (very like 
Darwin's methed) enables the reader to see where and 
wherein its reasoning breaks down, and how completely 
and solely through this error. In the table of contents 
all the positions are tersely put, including, with scores 
of excellent and novel maxims, such plain fallacies as 
these :—" Rivera may cut deep channels, rain makes 
wide valleys”! „ Aqueous denundation is universal, 
and is not confin® to the lines of torrents and rivers” ! 
s Absurdity of the doctrine of the original incandescent 
fluidity of the globe”! Readers far inferior to Mr. 
Gosse may be trusted to see how entirely the book fails 
to make ont the two former, or that there is anything 
absurd in the latter. As for the second, I maintain, 
with De Luc (Letters V.) that most vegetation, espe- 
cially the lower, as moss, grass, heath, bashes, jungles, 
protects the ground below from suffering any 
balance of loss, and, in fact, wherever vegetation con- 
tinues from age to age, it shows the balance (if any) 
to be on the side of gain, that at least as much new 
soil is added as is carried down and away into gutters, 
rills, and finally rivers by the rain; all of which 
bas to sink into such ground at first, because 
the drops, falling only from a few inches above, have 
not impact to run and wear the surface. Denudation, 
therefore, by any present known rain, is “ confined to 
lines,” to the beds of rills and rivers, which it can only 
lengthen and deepen, never widen beyond a fixed small 
limit (except in those rare fiata where a stream shifts 
ita bed from time to time). Furroioing is all the effect 
possible, whether on the hardest or softest, richest 
ground or bare rock, by any modern rain, or avy con- 
ceived even 100 times heavier, say, instead of the 
three: inches per hour that is, perhaps, about the 
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maximum of tropical storm fall, a deposit of a foot per 
minute (or an inch in five seconds). It is doubtful if 
even that would anflice to denude more than the lines 
of gutter, into which it would (on any considerable 
slope) have time to collect without flowing as a sheet 
on the whole surface, which is what we require to 
1% denude universally.” No mere atmospheric rain can 
or ever could approach aught like general str/ace 
denudation; and yet every acre (not of modern 
ground) testifies that such denudation it has had. 
Moreover, it is easily reckoned that not only the above 
rate of stormfall, bat one ten times greater, say, de- 
positing ten feet per minute (supposing you have store 
of steam enough above to supply it) need neither 
acquire in the air velocity enough for the drops to 
hurt or kill animale, nor diaplace enough of the air to 
affect their breathing in the least. Of course, the 
first dash of such a rain would scour to clean 
rock, all hills, and highlands; the first minute would up- 
root àll timber, even in valleys and flats, would sweep 
off mankind and their habitations (Job xxii. 16, 
Matthew xxiv. 39, Loke xvii. 27), and before the 
sea level had been raised a yard (supposing the land 
and hillsto retain their form rigidly, which however 
they could not), before, I say, a yard of water had fallen 
(whieh it might in one minute), every floatable thing on 
all continents would be afloat, and either over the old 
sea, or appreaching it with sevenfold railway speed, all 
ice of both poles, and of all Alpine glaciers, and thou- 
sands of square leagues of matted forest timber, rather 
floating continents than the floating islands” that 
navigators now see issuing from the Niger or Gambia. 
Bat in all this tremendous minute there would be no- 
thing to kill necessarily every animal clinging to a tree. 
Individuals of many species might thus both float and 
find food on some of these millions of natural rafts of 
uprooted bat still living forest for days or even weeks, 
till the driftwood landed on some of the newly rising 
hills that the general plutonic movement would cer- 
tainly begin to upheave into air before many days from 
‘the first shock; though others, even of such as are now 
highest, and lowlands and vast portions of our con- 
tinents might not emerge or reappear for much longer 
—we have no means of guessing how long. And as 
Magalheen was carried, during above half a year, across 
all the most island-studded part of the Pacific, without 
once seeing land; so at the time of the Delage, aban- 
dance of land might re-emerge in a few days, and be- 
come nearly restocked with most of its formervegetables 
and many of its former animal species, and yet a 
human navigator so drift.as fur months and months 
to find, like Magalhaen, “all hills that were under 
the whole heaven covered; and even, if happening 
to gronnd and stick fast on a new.y rising cone 
as solitary as Teneriffe, Pico, or Ararat, might sco no 
other land till his vessel was hoisted above the clouds, 
whether such hoisting occupied days or mouths or 
years. If prevented descending, or afraid to də so, all 
nature might be teeming over these whole continents 
through a more sweltering summer (owing to the heat 
of the condensed steam] than centuries upon centuries 
had known before, and the renascent vegetable and 
animal kingdoms be in full swing before the generality 
of the rocking crast wonld be settled enongh, or the 
lowland air healthy enough, to.make it safe for such 
human navigators to descend from their lonely box on 
the cool peak above the clouds (supposing them there 
provided for). 


Colonel Greenwood has, before the above first quoted | 110°; 


position, a true one strangely contradicting it. If 
valleys,” he well says, were widened by erosion of 
river banks, their sides would not slope, but mus: be 
cliffs with intervening table-land.” Quite so, and such 
is the case on apy known modern, that is, 
land. But then he distinguishes between rain and 
rivers, which elsewhere he insists are all one action, 
and for once opposes them, thus—“ Rivers may cat 
deep channels, rain makes wide valleys.” It does no 
such thing. Some rain did so onee, but no modern 
rain is capable of this. On the contrary, it collects 
into hills and rivers, and only acta by them, on their 
beds. It furrows more and more, an effect the 
very reverze of that of the diluvial smooth- 
ing rain. The widening and sweep-vale-making 
effect requires rain too great and rapid to 
farrow or form torrents. Instead of our torrential 
rain, it requires diluvial rain, such as to form a moving 
sheet over the whole of a steep hillside at once. Tho 
Colonel evidently met with objectorg percciving this 
difference, for at the end of Chapter A he says. In 
general the philosophic and the unphilosophie are ter- 
ribly put out by tho powers here cluimed for the 
‘wash of rain.“ Let when the word flood is used, 
they will allow you to wash away articles of any size 
or deseription, natural or artificial.” A flood, however, 
is simply the effect of rain, as “the flood” was the 
same. A flood means rain collected in quantity enough 
to wash, but todo this any modern rain must be col- 
lected and concentrated greatly. By washing a thing 
we always imply exposure of the whole anrface to 
water moving with regard to it at once. Modern rain 
washes the channels it flows in, when collected, but not 
the mere collecting surface it drops upon. I must, 
therefore, agree with the philosophic and unphiloso- 
phic,” against the Colonel, that wash of rain,” as ke 
uses the phrase, as surface wash apart from wash of 
rills or torrents, is a thing now unknown. There has 
been no real washing (whole-surface-washing) rain 
since what made Mantell's “ diluvial valley“ that so 
amuses him. No millions of years of any present 
rains can form any such valley; but a washing rain 
might do so in less than a day. The motto on his 
title-page is 
Multa renascentur qum jam cecidere, cadentque 
Que nunc sunt in honore, 


| 


He evidently reckons not Mantell's dilavial valleys 
among things that rensscentnr.” Men choose mottoos 
that occasionally come home to roost in unexpected 
ways. E. L. G. 
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VERDE ANTICO.—WORKING IN METALS, &c. 


14177. —“ ETHEL” (let. 4088) is mistaken in thinking 
me one of the gentler sex. Her mistake was, perhaps, 
caused by my making moan over the state into which 
filing and finishing metals puts my hands. Bat I 
suppose my doing co must bo ascribed tocarly training 
and prejudice: the remains of the superstition which 
made Lord Chesterfield and Lord Byron sny, Show 
me a man’s hands and I will tell you whether he is a 
gentleman or not —a miserable mistake. Show me 
his heart, say I, or his head, or both, before I can 
decide, As to the colour of antique bronzes, I did not 
mean to say there was no green colour given to bronzes 
artificially in ancient times. I only meant that it 
probably was, though verde, not verde antico when 
freshly manipulated. ‘ Ethel's“ own things may be in 
existence 2,000 or 10,000 years hence, and the verde 
moderno, whieh she now laments, be turned into the 
trae antique hue. As to colouring metal before 
castiog that I fear is impossible ; any colouring matter 
would be destroyed by the heat required to melt bronze 
—unless, indeed, some of the colours used by 
enamellera, which become green by a heat as intense. 
Perhaps some of our chemical brethren will tell us. 
Enamclling, by-the-by, is a thing which Ethel“ might 
easily add to her metallic pursuits. I used, in a very 
far-off land, often to see a jeweller friend of mine 
enamelling pins and things with a mouth blowpipe, 
and enamel! in powder, or rather paste. I believe that 
enamel powder adheres, when fused, to copper withont 
any preparation, except brightening the copper sur- 
face. If Ethel“ has gas where she is, the best blow- 
pipe she can use is the one made of two balls of val- 
canised rubber. The first ball, when pressed by the foot, 
fills the second, and, keeping it full, causes a con- 
tinuous blast. It costs 15s., and is, I believe, a French 
contrivance, though I bought mine in London. I have 
melted with it on charcoal a piece of brass as big as a 
nut. I don’t believe there is any book—in England at 
least—on working in gold and silver, but there is a 
Goldemithe’ Magazine published monthly, I think, 
which ought to be useful to “Ethel.” Perhaps some 
of “our” readers will kindly mention the net title. I 
once tried one of the spirit blowpipes, and after 
lighting it the whole insido canght fire and blazed 
fariously. I put it out at once with the rug, and on 
taking it back to the man he showed me a hole in the 
spirit lamp which he assured me was the cause. But 
having gas and the vulcanised rubber blower I did not 
agnintryit. In Ure's “Dictionary” there is a very 
elnborate table of the various alloys, but I have left 
mine in London, and shall not get back for months. 
Will some brother who bas access to it kindly answer 
our fair correspondent’s question (p. 560, Vol. XIV.)? 


PROVEN. 


NEW DOUBLE STAR IN VIRGO. 


(4178.]—I wou tp call attention to the following 
double star found two nights since, whieh appears to be 
new, 80 far as I can learn :— 


Vrromis = L 93106. 12h. 18m. 29s., N 14° 95“: 7, 113: 
4°.—About 14° s.f. 6 Comm, and easily fonnd 
from that star. At the time of the discovery of this 
pair (and I have not seen it since), it seemed a very 
delicate and rather difficult object; but as it was in 


the same quarter of the heavens with a fall moon, and 


undiluviated the seeing only moderately good, it may, under more 


favonrable circumstances, be quite easy. This is 
Weisse XII., 197. The spiral nebula, M 99, should, 
from its place in Celestial Objects,” be about 3° n. of 
this pair. 

A few days since I forwarded a note in reference to 
a new double near 17 Hydrm, giving its distance at 1'5”. 
Later observations indicate that the distance is rather 
less, if anything, and probably will not exceed 1:25". 
I hope to hear from Mr. Knott and Mr. Bird in 
reference to these matters, and if any of these sapposed 
new pairs have been observed bofore, I shall be glad to 
have it stated. 

I may repeat, for the encouragement of others hav- 
ing small telescopes, that all the now double stars 
communicated to the ENGLIsm MEcHANIO and many 
others, have been discovered in every instance, and 
observed only with a Gin. aperture, so that they are all 
within reach of an instrament of that size, and for 
many of them a much smaller aperture is sufticient; 
while with an Sin. or 10in. mirror, all of them, I should 
expect, would be quite easy objects. 


Chicago, April 24. S. W. BUͤRXHAu. 


BRIDGE CONNECTING ENGLAND AND FRANCE. 


[4179.)—Ir appears to me very simple as to the 
reason why the pump had to work for three minutes 
before there was any indication of a vacuum.” When 
the shroud, closed at top and open at bottom, was forced 
by weights to a depth of 4ft. Tin. of sand and gravel, 
as well as lft. 8in. of water, there would be a very con- 
siderable pressure upon the air contained therein, and 
until the pump had exhausted all this pressure it would 
not begin to show any tendency toa vacuam, I would 
imagine that it would be preferable to have an aperture 
at top, so as to let the air ont and water in, until it 
reached a suitable depth in bottom to commence the 
the exhanstion. By this means there would not require 
to be such a quantity of weights to sink it at first. 


Liverpool. A. 
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ATOMICITIES AND ELECTROLYSIS. 


(4180.]—THe question which Eclecticus” (Jet. 4199, 
p. 200) das once or twice before raised as to the 
relationships of the phenomena. of electrolysis to the 
old aad new notations is one of interest and import- 
ance; liko most other nataral problems, too, it caunot 
be decided by studying it only from that point of view. 
It gave me a great deal of trouble at one time when 
passing from the old to the new notation, but for me 
that difficalty has long since vanished. I will mot 
attempt to go into the matter now, as I have it prepare? 
for necessary papers on “Electrolysis,” but a few 
remarks will show, I hope, how it may be explained. 
As I pointed out in my papers, the electric current 
appears to support the old equivalent notation; it does 
so partly because our knowledge of it grew up under 
that system, and most experiments are on record in it; 
bat the true explanation is that we cannot escape from 
what are diatomic elements, such as zinc, copper, sul- 
pharic acid, &c., and, therefore, we are bound to get an 
action represented by Hg on the atomic notation, and H 
on the equivalent system, which, therefore, appears 
(bnt only appears) to best match the facts. 

The principle which clears the difficulty will be found 
in Section 240 of my papers. Energy equivalent to 
4.673 foot pounds exerted upon a chain, each link of 
which is a chemical equivalent of matter, weighed in 
grains, converts that chain into an electriccircnit ander 
a tension of one volt at the source of the force. . . It 
has a farther meaning—for applied to the atomic nota- 
tion it expresses the force transmitted through the 
centres of attraction or of ‘atomicity’ by which the 
molecules are constituted.” 

We may find here the explanation of several curious 
facts which have puzzled electricians, and led to the 
setting up of some imaginary laws of electrolysis. 
Copper furnishes an exam le of several such anomalies. 
It can be deposited either at the anode or cathode, and 
it can be deposited in the same circnit, in one and two 
equivalents, a fact I have never had explained by an 
electrician who held to the equivalent system. 

We may form acircuit of three cells—1 containing 
dilate acid, for what is called the electrolysis of water ; 
2, cupric chloride ; 8, fused cupreous chloride—form- 
ing a binary chain of attractions starting from the xine 
and sulpburic acid in the battery; the lines below show 
this :—1, the circuit; 2, the equivalent expression of the 

roducts ; 3, the atomic expression, remembering that 
or the same actual quantity the equivalent numbers 


would be doubled throughout 
Ca—Cl 
1. gs0 Ca <L 0 
1 Ha O Cu- Cl. 
2 H 0 Ca Cl Cua Cl. 
8. Ha 0 Ca Clg Ca Cla. 


Now, all this is quite clear when we adopt its atomic 
notation, and the idea of the atoms or radicals 

ing certain mutual attractions or valencies, or, what is 
the same thing, class acids or acid radicals as mono- 
basic, bibasic, &c. 

Of courso, I quite agree with “ Eclectious” in regard- 
ing radicals—euch as cyanogen, ethyl, &c.—as exactly 
corresponding to elemen atoms; in fact, this 
doctrine is a pure ‘“‘radical” theory. According to my 
diagrams above, and the atomio notation, one atom of 
copper exerts its bibasic powers as a radical upon two 
atoms of chlorine in capric chloride, while it is capable 
of uniting with a second atom of copper, so a3 to form 
not a molecule but a still unsatisfied radical still 
uniting to two atoms of chlorine to form cupreonus 
chloride, from which, therefore, the same current 
deposits two equivalents. Now, until Eclecticas” can 
explain this he really must not qaurrel with Mr. Davis 
because platinum is capable of claiming either two or 
four atoms of chloriue according to the conditions and 
forces to which it is subjected. Sica. 


OBSERVING ASTRONOMICAL SOCIETY.—OBSER- 
VATIONS MADE BY THE MEMBERS. 


(4181.]—JurrTER.—Mr. H. W. Hollis, of Newcastle: 
Staffordshire, reports that on Jannary 14, 9h., the diac 
of the planet appeared very sharp, and he counted 
twenty-two different bands of colour. Those visi'le 
in the equatorial parts of a beautifnl delicate pinks 
brown. lam certain that the belts are visible up te 
the very edges of the disc. but there is an appnreat 
increase of brightness for a considerable distance round 
the edge of the planet—proba!ly an effect of contrast 
which obliterates the extremities Sf the belts anlar 
enrefully looked for. Several well-marked and heautifnils 
detined irregularities in the belts showed the rotation 
most clearly, even in half an hour’s watching. Jau. 
23, 8h. 15m., satellite 1 just entered ou diso of Jupiter. 
and appears as an intensely white spot; Oh. Alm. 
shadow of 1 on centre of disc black and sharply 
cirenlar; the satellite itself cannot be seen.” Mr. 
T. W. Backhouse, of Sunderland, observed the transit 
of satellite lon January 14. At 13b. 54m. it appears’ 
as a faint white spot.“ On February 3, 6h. 7m., be 
examined satellite 3 and its shadow when in transit. 
The satellite itself was, at the time mentioned, nearly 
half across Jupiter on a darkish belt. It is moe! 
darker than the darkest part of the planet.” At 
Th. 80m. it was "still very plain, but oniy the same 
shade as the darkest part of Jnpiter. It was smaller: 
than its shadow, which -was very black.” 

T. Coronæ BorEealts.—Mr. T. W. Baokhouse says — 
“ A change bas taken place in this star. On its fadiue 
the second time it became stationary iu brightne 
about the middle of the year 1867, since which tim: 
up to the beginning of this year it continued the aa me. 
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bat with frequent slight flactuatione, which, however, 
ceaced, so far as I could jadge, at the end of 1869. 
I have suspected fluctmations since 1869, but they were 
doubtful. On Jan. 14, this year, I looked at the star, 
and fonnd it about its usual brightness, pr perhaps a 
little fainter, but certainly not fainter than it had been 
st times previously. I did not look at it again tiil 
March 5, when I found it much fainter than I ever saw 
it before, perhaps half a magnitade less than usual, 
and it was the same on the fodlowing day.“ 

NEBULA IN THE PLEUpDES.—Mr. H. W. Hollis has 
looked for this mebnia with his Sin. achromatic, but 
cannot find it. He says:—*‘ There is something 
peculiar about all the brighter stars of this group which 
for months past have appeared to me as if surrounded 
with nebulous light. Can the nebula have been dis- 
tribnted amongst them ?” 

METFoRS.—The Rev. §. J. Johnson, of Orediton, 
witnessed the appearance of “a splendid meteor at 
Th. 87m., April 6. Its course was in a atraight line 
downwards from about 15° above the N.W. horizon to 
about 5°. Colour, white with a greenish tinge. Dura- 
tion, about 5 sec. Been against a dark sky this meteor 
would have equalled, if not exceeded, the brightnese 
of Venus or Jupiter. I was looking for Mercury at the 
time.” On April 19, 11h. 10m., Mr. William F. Denning, 
of Bristol, saw a brilliant meteor. It passed down- 
wards in the NN.E. aky. It was starlike in appear- 
anoe, and left no train of light. 

Mrrcuny.—The Rev. B. J. Johnsenobserved Meroury 
both with the naked eye and telescope on the evenings 
of March 25 and April 5. A power of 100 on a small 
telescope brought ont the phase. 


W. F. Dexwune, Hon. Sec. 


HARWIG IN EAR. 


14182.]— Avr insect is im killed if ite 
spiracles be filled with oil. A dog of mine was once 
driven nearly distraoted by a flea that had fixed itself 
so deeply in the dog’s ear that neither he nor I could 
reach it. I gawe him immediate relief by dropping a 
little oil into his ear, which killed the fies. What 
became of the eorpse of the deceased I did not observe. 
Oil is more easy to une than tobaces aay ae 


— L 


Erratoum.—In let. 4068, p. 176, line 80, for pro- 
bably also the last,” read probably also the east, of 
any mountainous tropical island,” é0.—E. L. G. 


EXTRAOTS FROM OORRESPONDENOE, 


— — 


Communicating Rotary Motion to Ball 
Fired from Smooth-Bored Gun.—In reply to 
M. Paria’ witty and clever letter (4051) my idea, I fear, 
seems more likely to caase man's laughter than man- 
slanghter. If it be possible, with such a ball to shoot 
round a corner,” I must take ont a patent and sell it 
to the Fenians. However, it has done more. Philan- 
thropist’s firework” has recoiled on himself like a 
boomerang, not to use the stronger language of the 
poct. However, joking aside, I am obliged to M. 
Paris for explaining the matter to me; he seys, the 
rotation might be at any angle to the line of flight.” I 
fear this is the real difficulty, it ocours to a very small 
extent in rifles of high trajectories at long ranges, as 
the rotation ceases to be identical with the curvilinear 
path of the ball.— PHILANTHROPIST. 


Experimental Borings for Coal.—An experi- 
mental boriug in search of coal has been commenced 
inthe centre of the Weald of Kent, bnt ia now post- 
poned till after the meeting of the British Association 
at Brighton. A desire has been generally expressed 
thet a boring shoald be made in the Thames Valley to 
test the hypothesis of Mr. Godwin-Austin and Mr. 
Prestwich; a considerable sum has already been sub- 
scribed for this purpose, and sufficient will probably 
be provided at the Brighton meeting. 


Harbour Scheme for Calais.— Another new 
scheme for making Calais Harbour available for steem- 
boats of 3,000 or 4,000 tons at all times of the tide has 
been brought before tho authorities. The engineers 
are Messrs. Liddell and Richardson. Their proposition 
is to constrnct a landing and embarking pier about 
three-quarters of a mile into the water from Calais, 
and to connect this pier by a subway from tho railway 
station. By going so far out into the Channel they will 
avoid “silting up,“ and by making a basin for the 
steamers at the extreme distance they will be able to 
land in shelter at any time of tide, wind, or weather. 
It is estimated that the cost will amount only to about 
£400,000. 

Durability of Framed Timbers.—The dura- 
bilitv of the framed timbers of buildings is very con- 
siderable. The trusses of the old part of the roof of the 
Basilica of S. Paul, at Rome, wore framed in 816, and 
were sound and good in 1814, a space of nearly a 
thonsand years. These trusses are of fir. The timber 
work of the «xternal domes of the Church of S. Mark, 
at Venice, is more than 840 years old, and is stillin a 
goc d state. And Alberti observed tho gates of cypress 
to tue Church of S. Peter, at Rome, to be whole and 
sonnd after being up nearly 600 years. The inner roof 
of the Cha pol of S. Nicholas, King's Lynn, Norfolk, is; 
of oak, and was constructed abont 500 yoars ago. 
Daviller stutes, as an instance of the durability of Hr, 
thet the large dormitory of the Jacobir:s' Convent, 
at Paris, has been execated in fir, and lasted a) 
years. 


REPLIES TO QUERIES. 
— — l 
„In their answers, Correspondents are respect- 


fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and put draw- 
ings for illustration on separate pleces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to wliich the 
replies refer. 8. Nocharge is made for insorting letters, 
queries, or replies. 4. Commercial letters, or qneries, or 
replies, are not inserted. B. No question asking for 
educational or soientitic information is answered 
through the post. 6. Lotters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(10478.}—Pork Diet.—I am a believer in the pro- 
fonnd wisdom which dictated the old Jewish laws and 
rules; one of these is the disuse of pig meat. The 
same regniation prevails in Mahommedan countries, 
and I bave read the assertion that in non-pork-eating 
lands the disease we call consumption is absolately un- 
known! Many medical men object to its use in 
common; some say that well-cnred bacon tonsted 
hanging before the fire may be eaten by delicate 
people, but not any other description of the animal’s 
flesh. Ifall pigs were well fed and heaithy, there 
would be but little objection, perhaps, to our using 
them for food, but there is no animal more liable to 
disease, and no meatin which such state of disease 
can be so easily disguised and concealed from the 
consumer.—A MOTHER. 


{10664.]— Angle of Reflection and Inoldence. 
—There is a alight error in the diagram on page 205. 
The line A H should pass through a point in B F, the 
same distance from Fas Gis from A, and the line 
A K through a point the same distanoe from F as J is 
from A.—BYLLIARDIST. 


[11108.] — Tilt Hammer, —I have been very 
carefully examining the drawing of tilt hammer sent 
by me. (See page 128.) 
F 1E. 1 It was carefully studied, 
and may be made free 
use of by any of your 
numerous readers. Two 
farther diagrams will 
explain all thut is 
needed. No. 1, the 
eocentric drawn sepa- 
rately ; No. 2, a separate 
notion, so that it will be easily perceived. My drawing 
is correct, and oau be made adjustable to any weight 
or purpose.—JoskPH WILLIAM FENNELL. 


(11190.)—A Question of Sight.—J. Barwick 
must really go to the rudiments of the snbjects he is 
attacking, which are to be learnt from school primers. 
And why doos he not try the experiments on shadow 
and penumbra? He bas no right whatever to occupy 
your space with speculations on points open to experi- 
ment, atfd which he refuses to learn either from nature 
or books. The shadow of a globe in sunshine extends 
just as far at all hours of the same day, he might 
readily find. What does he mean by air “ except 
under special mechanical pressure” ? Who has ever 
experimented on air not under some special pressure? 
Where can he get uncompressed air? or what is its 
density? If he could have a steel needle” reaching 
to the sun, any pulsation would be communicated in 
not less bnt far longer time than light; in fact, 
according to him, only 17,000 feet per second; 56.000 
times slower than light, and would take about two years 
and a half !—E. L. G. 


(11207.] -Siphon Bottle Caps (U.Q.).—A greater 
preesure by making your runner longer, or rather 
higher, will stop the “ drawing into heles ;” if this does 
not do, make the runner bigger. I oan’t tell about the 
kind of motal.—ANGLO-A MERICA. 


(11209.] — Making Gold Malleable (U.Q.).— 
Perbaps lead was melted in the crucible, which would 
cause it. A clean crncible is required for gold; melt 
it azain.—ANGLO-AMERIOA. 


[11223.]—Stereotyping.—* A Country Printer” 
will find the papar process far more economical and 
convenient than the plaster. He will find all the infor- 
mation hereqnires on p. 231 of Vol. XIII., and diagrams 
and description of casting-box on pp. 16 and 86 (Nos. 
813, 814, and 322), In answer to his questions the 
metul may be and is generally “poured over ” the mould 
in the paper process; that is, it is poured into the 
casting-box. A similar procceding might be successfal 
with plaster moulds, bat I think they require rather 
more pressure than the weight of the small quantity of 
metal thus used would give. Tho paper process 
“injures” the type more than the plaster, bat it leaves 
the forme compnratively clean, whereas the plaster 
method always entails a large amount of labonr in 
clearing out the small pieces left in the spaces between 
the words, unless bigh spaces” are employed. At 
times, too, if every crovico ia not properly oiled, letters 
will be filled np, and they are generally damaged (at 
Jeast) in picking them clean. The cheapest and best 
metal to use is ol type-motul. A Country Printer” 
should read the lettera I have mentioned, and if he 
intends to do his own stereotrring adopt the paper 
or papier-maiche process. It is cheaper, easier, and 
qnicker than the plaster; the apparatas is not so ex- 
pensivo, aud does not occupy s9 much room; while, 
with the exception of woodcuts, the casts are as service- 
able for most purposes as those obtained by the plaster 
mothod.—SatL RYAEA. 
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11275. —Darhening Walnut (U. G.) .—I have 
found Stephen's wood stains very useful for darkeuing 
oak, mahogany, &c., and I have no doubt that 8. Paine 
will find Stephen’s walnut stain answer his purpose. 
Mix the powder (which ean be sent by post), with at 
least double the quantity of warm water resommended 
for staining deal. When the stain is dry the work can 
easily be varnished, French or wax polished in the 
usual way.—SACRISTAN. 


(11275.]—Darkening Walnut (U.Q.).—Lime 
water will darken oak or walnut about 1/,in. in 
depth. The application of steam might drive it in 
further, but this is only conjecture.—F. G. T. 


(11283.;—Hardening Iron Plates (U.Q.).— 
Would not the application of prussiate of potash 
supply this want ?—F. G. T. 


(11289.]—-Flexible Oil Painting (U.Q.).—To 
make a calico waterproof coat flexible, if the same re- 
cipe would answer requirements of this quorist, paint 
the calico or canvas in hot weather in the san. With 
every brnshfal of paint take a rub on a good-sized 
piece of brown soap, not too dry, so as to take up a 
moderate quantity of soap each time. It will take a 
long time to dry, some weeks, and should have free 
access to sun and wind; but it will turn ont perfectly 
waterproof, and quite flexible.—F. G. T. 


[11294.])—Dividing Metal DIe. — ERA TUHH. 
Sixteenth line read: C B. D B, B B) A B respectively. 
—THET4sMU, Horsham. 


(11820.) — Marking Leather for Ornamental 
Stitching by Machine.—How will blacklead from 
a soft dark pencil rubbed well into the back of your 
pattern answer as a transfer? I always use it for my 
puarposes.—G. W. C. H. 


111850. — Casting Brass Solid.—Put a good tall 
head on it, and skin clean; if too much copper is used 
to the spelter, that may account fer it; there must 
never be less than 40z. to the pound of copper for any- 
thing..—ANGLO-AMERICA. 


(11886.] — Crystals in Gas Tar. — In at- 
tempting to correct me Ethyl“ has himself fallen 
into error. II he will kindly refer to my reply 
he will see that I stated that naphthaline is used in 
the preparation of artificial (not real) alizarine. Real 
alizarine was first prepared synthetically by Messrs. 
Graebe and Liobermann. From an examination of 
the substances obtained during the decomposition of 
alizarine it had bean conjectured that it was connected’ 
with anthracene, Cid Hio; and the above-mentioned 
chemists antually obtained anthracene from alizarme 
by heating it with zinc-dust. The reverse operation 
was then attempted; and by acting on anthracene with 
nitric acid, so as to convert it into anthraquinone 
CisHaOs, treating the anthraquinone thus produced 
with concentrated sulpharic acid, which Rives rise to 
disulphoanthraquinic acid, and, lastly, by fusing this 
with caustic potash, they sacoeeded in building ap the 
molecule of alizarine, the formula of which is 


Cu (4265 O2. It is also worthy of note that Anderson 


has prepared alizarine from opianyle; but if is still 
doubtfal whether, when thus prepared, it ie exactly 
similar to that obtained from madder and anthracene. 
But the artificial alizarine to which I referred in my 
letter is a body of entirely different composition; its 
properties are somewhat similar to real alizarine, 
hence ita common name. Schützenberger. who has 
studied it much, calle it napbthasarine to indicate at 
once its derivation and its similitude toalizarine. He 
gives its composition as Cio HO. Several other fine 
colouring matters have been obtained from naphtha- 
lino; I need only mention naphthylamine violet, dini- 
tronaphthol, naphthaméine, &c. The render, who may 
be desirous of following out this interesting branch of 
applied organic chemistry, cannot do better than con- 
sult “ Couleurs a Aniline,” in Roret’s “‘ Enciolopédie.” 
—§. BOTTONE. 


[11898.)—Stinging of Bees, Hornets, and 
Wasps.—The pain of these poisoned wounds is relieved 
by either ammonia or tobacco juice, bat a writer 
in the British Medical Journal gays the very intense pain 
he euffored from the stings of two bees in his ear was 
instantly relieved by injecting into the wounds a 
drop of a solution of carbolic acid 1 to 100, by means 
of a hypodermic syringe. I never found ammonia 
relieve instantly, but perhaps it might if injected into, 
instead of being dropped on to the wound. It would 
be well for any one who has an opportunity 
to try the cemparative effect of each of these romedies 
used in the same way. A hypodermic syringe is one 
with a very fine pipe for injecting medicaments 
beneath the skin; a tine pointed blowpipe might be 
used if no better instrument be at hand, bat it must 
bea very fine point to inject into a bee-sting wound, 
which may not be necessary in common oases.— 
M. R. C. S. ö 


111488. Vegetable Marrow Preserve. Does 
your correspondent, ‘‘ A Young Housekeeper,” require 
a recipe for preserving marrow in imitation of ginger, 
or simply for a general preserve? If the latter I 
cannot supply one, but for the former, the following, 
taken from Francatelli's ‘‘ Cookery,” will no doubt, 
answer. Peel a vegetable marrow and cut into shapes 
in imitation of preserved green ginger, simmer yery 
gently for a few minutes in syrup prepared as follows :— 
To lib. of loaf sugar add a tablespoonfal of Savory 
and Moore’s essence of cinger, the juice ofa lemon and 
half a pint of water; boil three minutes. The syrup 
should be boiled up twice, adding each time a toa- 
spoonfal of essenes of gingor.—Er: O. J. 
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11440. Double Bass and Violin stain —| 
Mr. Davidson will probably furnish “ Benson“ with the 
dimensions of a good double bass, and here is a recipe 
for “stain.” Boil a pound of Brazil wood in two 
quarts of water for about an hour; strain, and add 
joz. of cochineal; boil gently, and it is ready for use, 
giving a crimeon-tinted stain. If a darker colour is 
preferred, wash with saffron water previously. Ifa 
purple is desired, boil a pound of logwood in three 
quarts of water, add 4oz. of pearlash and 20z. of indigo 
in powder.—E. M. 


[11442.)—Old Wives’ Science.—The reference 
by two of yonr correspondents to Dr. Brewer's ‘‘ Guide 
to Science“ for a solution of a scientific question must 
havo amused any of your readers who are acquainted 
with that work. The specimen quoted from it was 
characteristic. ‘Why do the sun's rays shining on a 
fire tend to quench it or retard its burning?“ (Or some- 
thing to that effect.) Hear the learned reply, so 
instractive and convincing to the pupils of the young 
ladies’ academies in which the book is used as a 
scientific “cram.” Because the heating and actinic 
rays are detrimental to combustion”! That is to say, 
the sun's rays have such and such an effect because 
because they have! What could be more logical and 
conclusive? The only misfortune is that the fact so 
ably explained is not a fact at all; as your correspon- 
dents, S. Bottone, and “ Shu Fly,” have clearly demon- 
strated. Pray don't let us have any more of ‘‘ Brewer's 
Guide” in “our” columns.—G. W. K. L. 


(11448.] —Warming Greenhouses.— My method 
with my conservatory is to hang a long tarpaulin all 
along the front and sides of greenhouse in very cold 
and wintry weather, just taking down, if possible, for a 
little sun. Valnable plants I remove to my house, and 
I have a emall stove at the end to light in day time, 
and two or three patent crystal lamps, well suited to the 
purpose, auspended from roof for night time.—H. B, E. 


111461.) Reviving Black Cloth Coats, &c.— 
If A. Despoire” wishes to make a good job in im- 
proving an old coat he must first give it a good beating 
till he bas got the dust ont. Then he must get the 
grease out with ammonia, or soap and water and tur- 
pontine, and wash the places clean. Fuller's earth is 
the best for grease. Having got the coat clean, he 
must brush or sponye it over with a solution, not too 
strong, of sulphate of iron, till it is well soaked in. 
Then take a decoction of logwood and galls, and while 
hot, sponge or brush the coat over with that. Hang it 
out to dry, and give it a good brushing the right way 
of the eloth. He must mind the solution of iron is 
not too strong for the logwood, &0.—E. T. B. 


[11482.] - Algebra.— Let A New Subscriber,” 
who finds fault with my solution on p. 180, consider 
the number 24929, whose internal evidence is, that 
the four biquadrates which compose it are not frac- 
tional, for had any of them been fractional the total 
wonld have had a decimal, which must have been even, 
for it must have terminated in 2,4, or 0, which is not 
the fact here; therefore neither of the roots (z, y, 2, 
t)is anything but an integer; moreover, only one of 
the terma of the analogy can be odd, which can be 
proved; therefore (n) must be an even number, and 
(d) must be odd, and both of them integers, and thus 
5 and 5 are shown to be the only integral divisors of 
25, and tbus (n + 1) and (2a + d) are determined. It 
may be added the theorist taking advantage of this 
principle may often avoid a press of calculation. Ia 
working equations, where diminution or angment of 
the root is necessary, a skilfal substitution (call it 
guess) is a vital matter.—Tartanc, Horsham. 


(11554.]—-Pedestrian Tour.—The advice given 
by “ Hedera," at p. 181, is good, bat not, I think, quite 
as complete ag desirable. A shooting jacket, if well 
provided with pockets, will enable a pedestrian to 
dispente with a knapsack, which to one unused to 
it is a burden, as is also anything to carry in the hand, 
except an umbrella to serve as a walking-stick when 
not needed as a protection from rain, or, as Ichieily 
use it, from sun. I have a very convenient garment 
made of an oblong piece of light repellant cloth with 
a slit cut in the middle, like that of a poncho; it hangs 
down to my knees behind and just below them in front, 
and protects me well from a shower. When folded up 
it is easily carried by a strap over the shoulder, and 
serves aBa cushion to sit on if the grass be damp, as 
it often is. The shoes I like best are made of No. 8 
canvas, with stont but not very thick soles, well sup- 
plied with nails, to give secure footing on grass or slippery 
ground, which is essential to safety and comfort on 
the mountains. I take care that the shoe soles are cut 
rather wider than my foot, so that I may walk on the 
sole and not on the welt. Shoemakers, like other 
mere practical men, are always wrong, aud will make the 
sole too narrow if we let them. They think the foot 
shenld be forced to fit the shoe, not the shoe made to 
fit the foot. I prefer having too day shirts, one on and 
one off, towear day and night alternately, or to change 
if damp, this saves the necessity of carrying a night- 
shirt; I need besides only a spare pair of stockings, 
knitted worsted, soft slippers, pocket-comb, hair and 
tooth brushes, and apiece of yellow soap. Note, ifthe 
stockings are well soaped to keep them pliable, the 
piece of soap may be left in the portmanteau. All of 
which can be carried in the pockets of the jacket. A 
good map, with a ‘telescope, a compass, à purse 
with some money it, and an amusing book to read 
when resting, completes the walker's ontfit. As 
“ Hedera” advises, the portmantean should be sent on 
to where it can be met when wanted. I strongly 
advise all unpractised pedestrians to avoid the common 
error of trying to do too much; do not make a toil of 
a pleasure ; you take atour for health and enjoyment, 
do not over-tax your strength, or try to walk so far 
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that you cannot properly see and duly appreciate the 
scenery you pass, simply that yon may boast how far 
you have walked ina day. I find about fifteen miles 
from the start to the end of the day's walk about 
enough, not that a henithy man cannot easily walk 
more, bat to allow time and strength withont exhaus- 
tion, to make diversions by the way, or to push on to 
avether inn if that first reached prove fall. It is no 
great hardship to add, say, five miles to a walk of 
fifteen, but it is no joke to add it when already dog 
tired. — PHI o. 


(11566.]—Equisetum.—I fancy M. Paris must 
mean the seeds, not pollen, of the equisetum. They 
make an interesting object witha low power. Bach has 
four kinds of threads or elaters. They appear at the 
right time as a kind of powder. They should be put 
on a piece of glass, and while looking though the 
microscope, gently breathed on for a moment ; the 
threads will then be seen contracting and expanding a3 
they get first damp and then dry. It ia curious to 
watch them and their movements.—E. T. 8. 


(11572.] Compressing Water.—I will admit 
that there are leaky joints, bat not to the great extent 
of leaking gallons; if so, it would be impossible to get 
the pressure required. After a certain strain it wonld 
be pamping in and forcing out again, therefore the 
ram would remain motionless. I should like to ask 
“C. S.“ one question: How is it when the pressure is 
pumped up, the indicator showing three or four thou- 
sand tons pressure with what we term weeping joints— 
i.e., just spotting—the pressure being allowed to 
remain on for a quarter of an hour—that the indicator 
never alters? That proves to me it is the compression 
of water. Ia reply to Tubal-Kain's suggestion, I 
do not think cast iron has much elasticity, and, depend 
upon it, the elasticity of the cylinder was inappreciable, 
or it would allow the water to escape between the ram 
and the cylinder, alao the columus and nuts being 90 
massive, the elasticity wonld be a mere nothing. 
Therefore, I think the water does not go in that way ; I 
am also aware that metals are porous to a lesser or 
greater degree, but I think there is a slight difference 
between a hall of gold and a cylinder of well hammered 
steel 8in. thick.—J. WesTwoop. 


[11680.)—Soda Ash in Boilers.—No definite 
quantity can be fixed, as it varies according to the 
quality of the water. Therefore try a moderate dose 
first for your 8 horse-power boiler; say Ilb. per day of 
24 hours, of strength from 48° to 52°. It is a good plan 
to dissolve it in the feed-tank, and it is pumped into 
the boiler without any trouble.—Bosy BEE. 


(11589.}—Dry Steam.—" A, Liverpool.“ p. 157, 
makes an attempt to anawer a question which he evi- 
dently does not quite comprehend. Snperbeated or dry 
steam is not necessarily high pressure steam, although 
he seems to assume such to be the case. I have seen 
steam generated in a boiler under a pressure of only 
8lh. on the inch, passed through a coil of pipes bent 
overa fornace, and when issuing inte the open air show 
no appearance whatever of visible or condensed steam. 
“J, L.,“ p. 181, thinks that the steam is decomposed 
into its elements of oxvgen and hydrogen; bat, wero 
such the case, it would then have become an explosive 
mixture, which it certainly is, otherwise the flame of 
paper, timber, &c., which it so readily kindles, would 
inevitably cause an explosion. I should feel greatly 
favoured if some one of the talented chemical corre- 
spondents of “ ours" would give a true solution of this 
query, which I doubt not they can.—CaLogic. 


111602. —Ligurian Bees.—“ G. M.'s” question, 
p. 181, not having been replied to, I venture to assert that 
ligarian bees are in every respect far superior to black 
bees, and that in neighbourhoods where the former are 
kept in large numbers, the latter cannot get a living. 
In early spring, when provision is scarce, the ligurians 
may be seen abroad two hours before the blacks make 
amove, and when the latter do try their luck, they find 
that all the sweets have been taken from the few 
flowers that yield any, aud they literally starve. The 
long tongue of the ligurian enables it to dip mnch 
deeper into the nectaries of flowers than it is possible 
for the black bee to reach, sa in scarce times the poor 
native deserves to be pitied. The long tongue also 
enables the ligurinn to obtain large supplies from 
flowers that the native never visits, for instance, the 
red and alsike clover, and enables it to store very 
much more largely for its master. The queens are 
very much more prolific, and breed earlier and later 
than the bigcks, the bees are more gentle under treat- 
ment than any others, but they are awfally fierce in 
defending themselves against robber bees, and a little 
handful will hold their own against large odds of 
marauders. As to the breeding power of the ligurian, 
Elisha Gallup, one of the first and most practical of 
American apiarians, finds 4,000 enbic inches of space 
not enough for the breeding apartment of a good 
ligurian queen. My own experience is in that direction, 
and from a hive containing 2,244in. of space. my 
first natural swarm issued on Saturday, April 27th, bnt 
returned, and on the following Monday came forth 
again and were safely hived. The same hive sent ont 
a cast on May 8th, which nearly filled a skip which 
was used to take them, although thonsands were lost 
in the storm of bail and rain which came on before 
they had alighted. The black bees in my neighbour- 
hood have nearly all perished, in fact, I may say have 
quite departed, for none exist but those in which their 
qoeenshave met Italian drones, as may be proved by their 
worker progeny, bnt, alas! their drones are all rascally 
blacks. The mode of introdncing Italian queens was 


fully described by mein No. 333 of the MECHANIC, Aug. 11, 
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are so expensive” I can only give a general answer 
that the supply is not quite equal to the demand, and 
point to the difficulty of breeding pure queens, and the 
necessity for importing them, and when I assure 
“G. M.“ and. all others whom it may concern, that 
pure tested queens cost 10 francs each in the Grisons, 
Italian Switzerland, during the past and present 
months, perhaps he and they will not think the prices 
he quotes unreasonable. Italian queens and swarms, 
too, would be cheap enough and common enough if 
bee-keepers would take a little tronble aud get rid of 
the black element, but there isthe fact that although the 
Italian drones improve the worker bees of black stocks, 
the drones of those stocks remain black, aud blacken 
and taint the ligurian blood even at distances of five or 
six miles from their homes. My answer to “One 
Interested,” referred to above, pointa out how with one 
queen a whole apiary may be ligurianised, so that 
black drones may be exterminated, and a little care 
and liberality on the part of large bee-masters in 
seeing that the bees of their little neighbours were 
Italianised would render the raising of pare queens easy 
work, and consequently they would soon become 
cheaper. The best time to insert a ligarian queen is 
now, before the bees swarm, as the young queens, whick 
will be reared in the hive, will then be all Italians, and 
the chances are that the drones also will be of tbat 
nationality, unless G. M.'s” bees are more forward 
than blacks usually are this year. The process of 
driving is very simple, and is correctly described by 
“E. D.,“ p. 158, No. 370, and a very little practice will 
insure success, and the finding of a queen after driving 
is only a question of patience (if you know a queen 
from a hornet), when clad in bee-proof head-gear. 
Another way in which ligurianising may be performed 
thronghout a whole apiary in one summer is as 
follows: Suppose the apiary to consist of twenty stocks 
in straw skips, and one of them (which I will call No. J) 
contains a pure Italian queen, and the bee-master has 
made himself, by practice, an adept at driving or 
drumming, he will first drive ont all the bees he can 
from the ligurian stock and famigate the few remato— 
ing either with puff- ball, or chloroform, leaving the 
stupefled bees on their own floor-board. He will then 
perform in the same manner with the black stock he 
intends to ligurianise, say No. 10, and will take care to 
catch and remove the black queen. He will then 
change places with the hives Nos. 1 and 10, bat will 
always retarn the bees to their own stance. Thus the 
Italian brood will be on No. 10 stance for the bees of 
No. 10 to raise a queen from, which, being of pure 
breed, will insure a supply of pure drones in fatare, 
even supposing she is wicked enough to marry beneath 
her; and the Ttalian queen will be at the head of tbe 
hive of black brood, and if very ordinary care has been 
used scarca a bee need have been killed, and the 
valned Italian queen not even endangered. After the 
lapse of five or six days the black brood in No. 1 
(formerly Na. 10) will have become too old to raise into 
queens, bnt the Italian queen will have deposited any 
number of eggs in the hive, and on the seventh day it 
will be qnite safe to go again through the performance, 
driving ont the Italian queen and her motley erew (for 
her beantifal progeny will havea strong mixture of 
young niggers), and again exchanging hives with 
another black stock (say No. 11), after destroying the 
black queen therein, Then No. 11 will have the stock 
in which the Ttalian qneen has deposited eggs while on 
No. 1 stance to raise their queen from. and the Italian 
queen will in a few days have deposited eggs in No. 11 
while on No. 1 stance, aud so the whole apiary mav be 
ligurianised, the whole secret of the thing lying in thia, 
that each black stock is anccessively supplied with pare 
ligurian eggs from which the black bees must raise 
their queens. The chief care is reqnired in soeing that 
no living black bees are left in the hivesinto which the 
Italian queen, with her graduafly blackened follozers,is 
successively introduced. The only disadvantage attend- 
ing this system lies in the fact that each stock has to 
raise a new queen for itself instead of simply baving 
to hatch out a sealèd qneen cell; but I greatly question 
if this is not compensated for by the fact that almost 
every stock having raised queens’ cella will cast a firat 
awarm with a vonng Italian queen at its head as if it 
had swarmed before; but, of course, the season will 
have its inflnence on that matter, and as it will taks 
twenty weeks to operate on the twenty stocks, the time 
of swarming will be past with rome of them. Howerer, 
by selecting the strongest black stocks successively tre 
swarms will all be headed by young Italian queens; 
and althongh some of them may be lost in seeking 
fertilisation, the majority will do well, aud ample re- 
pay their owner for his cost, time, and trouble.—C. N. 
ABBOTT, Hanwell, W. 


(11604]—A Task for Chemists.—I must apo- 
logise to Mr. Davis for not replying earlier. Haviog 
been absent from home, this is my first opportunitx. 
Referring to my reply to query 10510, I find a misprint 
which altogether alters the sense. I kcep press coniss 
of my letters, and find the words I used were a simple 
one would be,“ &c., instead of which it appears as 
“some simple ones would be,” &c., so that my remark: 
referred to one process including three or more opera- 
tions, inatead of three distinct operations, as it appeared 
in print. There still remains one omission on my part, 
which I must now correct, that is that the boiling shoud 
be conducted under a pressure of 150lb. per square inch. 
I note that Devonsbire “ says 1841b. pressure, hat on 
this point there is a difference of opinion. I think if 
Mr. Davis gives thin pieces of wood this boiling, then 
thoronghly washes out all the resinous and siliceous 
matters that may still be adhering to the wood, and 
after that steeps it in the chlorine solution, he will get 


1871, and as it occupies nearly a page, I must refer the wood pliable as desired. This subject is well illas- 
“G. M.“ to that number, aud am sure he will find the | trated in the Exhibition now opened, the various pr: 
information desired. Now, as to why Italian swarms ' ceases adopted for the conversion of wood into par 1 
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being shown, and, as I understand (for I have not yet bent my studies anremittingly for some years towards 


seen it), the machinery used also appears in the Exhibi- 
tion. I may take this opportanity of suggesting to Mr. 
Davis that there is herea fine field for original re- 
search; and I cannot help thinking that a chemist of 
such abilities might discover some more expeditious and 
cheaper process of remeving resinous and silicioua 
matters from vegetable fibres. At present it is alkali 
and steam pressure, and nothing else. Hydrofluorio 
acid has, I believe, been experimented with, but I have 
not heard of any useful results.—Busy BEE. 


[11615.)—Teeth.—A very simple way of taking 
tinetare of iron and quinine is to suck it through a 
small glass tube, slightly curved, and flattened at one 
end to fit the month. I believe they are to be obtained 
from any respectable chemist.—H. C. 


(11627.] -Gilding Strips of Wood.—W. H. Hey’s 
ineffectual plan (page 146) is not the golden“ rule, 
which I subjoin as plainly as possible. After the wood 
has been planed give three or four conte of whiting and 
size, mixed together to the consistency of paste, 
rubbing down after each coat while wet with pumice- 
stone, till you have a smooth and sharp surface, then 
apply the “body,” consisting of gilding clay and 

ome yellow mixed with common size, after which 
give a “clearing coat.“ consisting of thick common 
size; itis then ready, when dry, for the oil gold size, 
which, after applying, gild when sufficiently dry, and 
size again after gilding. * Ironsides” must get the 
neceseary tools, which can be bought for a mere trifle, 
consisting of knife, cushion tip, &c., fay for gilding. 


Common and gold size can be bought ready for use at 


any compo. shop.—H. B. E. 


(11628.] —Violin.—In reply to T. R. Willis, the 
maker he mentions is unknown to me, never having 
seen any of his instruments. The instrament can be 
of no particular value, I should say, but it would be 
impossible to pronounce upon a sum unless one saw 
the violin in question. The only maker of the name 
Tam acquainted with was a Samuel Collier, who lived 
in London about 1753, of no particular repute.—P. 
Davipson, author of The Violin.” 


(11682.}—Debility.—The answer of “Amateur” 
on p. 182 is an imposition on your good nature. Its 
statements about allopathy and homeopathy are so un- 
true as to show that the Amateur is either entirely 
ignorant of both systems, or worse. Where did he 
learn that allopathists think they can cure by the ad- 
ministration of an nulimited number and quantity of 
drugs and counter-drngs"’? Or homœopathists by 
the finding of a medicine suitable for each separate 
malady, and for that only”? Truly each of these 
theories is “an absardity ;” but they are his own, or 
he gets them second-hand from some such source as 
the Anti-Lancet. And as to hommopathy having no 
medicine to relieve constipation, this is also grossly 
untrue, and a weak invention of the enemy. What is 
the “altera-tonic system” in praise of which he 
writes? He does not choose to say, but refers again 
to the Anti-Lancet. If you will get a capy of that 
work (which is scattered broadcast through the land 
gratis), and will read it from beginning to end, you 
will knowas much of the matter as yon did before. All 
you will learn is, that every system of treatment is 
wrong and hurtful except that practised by a certain 
doctor at Scarborongh—which, of course, he does not 
divulge, though he describes lots of cases of wonder- 

ul cures ” he has effected upon the victims of each 
of the above systems—that is, of “ allopathy, homao- 
pathy, hydropathy, etcetera.” (Don't omit the 
“ Amateur's ” sweeping “ etcwtera.")—G. W. K. L. 


[11682.].—Debility.—Before bringing a ebarge of 
quackery, Saul Rymea should read the Anti- Lancet 
himself. Perhaps he “ would be surprised to learn” 
how many eminent physicians have agreed with the 
author's views. I once was as sceptical as he is, bat 
instead of throwing the work aside unread, I gave it a 
calm impartial investigation, and was convinced of the 
truth of its arguments, the practical result of which I 
gec in every day’s experience. I would also commend 
to his notice tbe following, from the Atheneum, 
November 28, 1816, It is a review of a work of Liebig: 
“From bim will be dated those investigations which 
promise to make medicine a more certain science, if 
scienco that can be called which has not vet dotor- 
mined a single main principle of action.” The occult 
erudition” by which I was convinced may be fonnd in 
the Anti-Lancet, the work of an eminent M D. and 
anthor, whom even the readers of the ENGLISH 

ECHANIC need not be ashamed to own. Bat I will 
give a few extracts: The artificial arrangement of 
diseases and their infinite multiplication is mach to be 
deplored, and leads to the administration of conntless 
remedies, with countless intentions. To me such fan- 
cifal systems have always appeared utterly repugnant 
to truth. Indeed, he who considers every affection of 
the body as a distinct disease resembles the Indian or 
African native, who regards dew, ice, frost, and snow, 
as distinct essences, instead of considering them so many 
diferent modificutions of water, derived simply from the 
absence of heat.“ Surely Saul Rymea has seen 
the long train of phials and boxes which follow in the 
wake of the allopath, so that be need not inquire 
whence I have derived my peculiar idea of their 
system. But our author shall again speak: Seeing 
that all diseases arise from deprese ion of nervous 
power, and behclding, moreover, the inutility and danger 
of the popular practice of medicine, which, not being 
founded on any fixed principles of science, is parely 
experimental and conjectural, consisting in administer. 
ing a multitude of different drugs, and ten thousand 
times ten thousand different combinations of drags, 
and with as many diversified intentions, and, conse- 
quently of Larrying multitudes to »remature graves, I 


making difficnltly combustible timber (as well as rot- 
proof), by inclosing it in large vessels of boiler-plate, 
making a vacanm therein, so as to exhaust the sap, 
and then admitting metallic solutions more freprooting 
than alum (as tangstate of soda) to replace the sap. 
A company had a patent many years ago, and imbued 
timber thus with sulphate of iron and some lime salt 
(that decomposed one another and made gypsnm within 
the fibres), in a receiver 40ft. long and 4ft. in diameter, 
Pe a vacuum was made by condensing steam.— 


[11687.. —Speeding Machinery.— A Reader 
thanks Philanthropist,” and as he kindly offers to 
give farther information, will be much obliged if he 
will illustrate by a few examples the rules by which the 
dimensions of wheels and pulleys are determined for 
correotly epeeding machines.—A READER. 


[11694.]J— Green Fly.— H. S. C.'s” conservatory 
must certainly be of extraordinary dimensions for 
tobacco smoke not to be of any good in exterminating the 
above and other such-like pests. I have some very 
large glass-houses, but always smoke with success. 
“ Saal Rymea’s” plan for syringing with tobacco 
water would only answer toa certain extent, not so 
well, I fear, as the smoke. I imagine sulphur fames 
would do better followed by a general clean and paint; 
bat rst remove all plants on the slightest approach of 
sulphur. Bat autumn is my time for cleaning, not 
spring.—H. B. E. 


[11695.]—Suocession Duty.—The duty is calcu- 
lated on the value, according to Government tables, of 
an annuity equivalent tothe net annual income of the 
property for the life of the successor, thas:—Supposing 
the net income, after allowing for repairs, insurance, 
and ground rent, is £70, and the successor to be thirty 
years of age, the value of the annuity would be 
£1151 18. 3d.; if aged forty, £1041 5s.; and if aged 
fifty, £370 Is. 7d; and the succession duty in this case 
will be 1 per cont. on such value. I have given tho 
valaes for these ages to enable your correspondent to 
estimate within a little the amount he will have to pay 
for duty.—E. C. J. 


(11699.} — Organ Oleaning. —The rewiring, 
cleaning, and taning of the 24 stopped organ would 
cost £25, and to alter to equal temperament would cost 
£5 extra.—S. TAYLOR. 


(11704.) —Rats.—Melt hog’s lard in a bottle, plunged 
in water, heated to about 150° Fahrenheit; introduce 
into it 10z. of phosphorus for every pound of lard, 
then add a pint of whisky; cork the bottle firmly after 
its contents have been heated to the above degree, 
takiug it at the same time out of the water till the 
phosphorus becomes aniformly diffased, forming a 
milky-looking liqnid. This liquid being cooled, 
will afford a ite compound of phosphorus and 
lard, from which the spirit spontaneously separates, 
and may be poured off to be used egain, for none 
of it enters into the combination, for it merely 
serves to comminute the phosphorus, and diffase it 
in very fine particles through tho lard. This compound 
on being warmed very gently may be poured ont into a 
mixture of wheat flour and sugar, incorporated thero- 
with, and then flavoured with oil of rhodiam. This 
dough being made into pellets, lay it in rat-holes. By 
ite luaminonsness in the dark, it attracts the rats, and 
being agreeable to their noses and palates, it is readily 
eaten, and proves certainly fatal. This remedy has 
been tried scores of times, and found to be perfectly 
effectaal.—H. B. E. 


[(11710.]—Cleaning Oil Paintinga—Rab the 
pictare over with a piece of cotton wool, dipped in sweet 
oil, then rab with dry cotton wool. You must not put 
too much oil on, nor use too mach elbow grease.— 


(11711.]}—Time at our Antipodes.—I have re- 
ferred to your Vol. XIII. as recommended by A Fellow 
of the Royal Astronomical Society,” bat, unless I have 
by accident missed any of the letters, I find they chiefly 
consist of queries and saggestions rathor than of satis- 
factory explanation. I do not want to know that a day 
is lost or gained by sailing round the world from enst 
to west, or vice verad, bat what the existing diflurence 
of vime really is. Supposing two telegraphic cables 
were laid to our antipodes, one by the east, the other 
by the west, messages sent simultaneously would arrive 
together, but would they arrive 12 hours earlier or later 
thau the time of dispatch? If a message sent from 
London on Tuesday 12 o'clock (noon) could be dropped 
at Calcutta, it would find the time there to be 6 p.m., 
and therefore continuing its journey eastwards should 
arrive at the Antipodes 12 p.m. On the other hund, 
the western message, if dropped at New Orleans, woald 
find the time 6 a.m., and so further westward at the 
Antipodes still 6 hours earlier, or break of day Tuesday 
morning. This question has, I have no doubt, been 
usked scores ef times before, and the solution of it a 
very simple matter to A Fellow of the Royal Astrono- 
mical Society ;” but if he would kindly let me know 
where I can find the matter clearly elacidated, I should 
feel extremely obliged to him.—T. B. 


(11711.]—Time at our Antipodes.—Can tkere 
be at the same moment the commencement of two civil 
dava at the meridian of 180° east or west? The earth 
rotates on its axis from west to east, i. e., considering 
the sun to be stationary ia the beavens, every portion 
of her surface passes him in this direction. Before 
noon (say) Tuesday. London, is west of the upper solar 
meridian, or the line on the earth’s surface at which 
the san eulminates; after noon London is east of the 
same meridian. In the first case our antipodes are 
east of the (ower solar meridian, drawing towards 
midnight of Tuesday in the second they are 


the attainment of a unity of purpose, or general plan 
of treating diseases; and the result is the discovery of 
two most noble medicines, which have already estab- 
lished their power and efficacy in the cure of diseases, 
beyond all others which have yet been discovered in 
any age or nation.”—AmaTEUR, 


[11689.]—Rock Inscriptions.—I cannot, with 
“A. D. H.,“ regard the remarks of H. E. H.“ as the 
least exaggerating the extraordinary neglect of these 
Singitic relics. The fow sketches (of 100) by various 
old travellers under difficultios, collected by Beer in 
1840, might mostly be, as he tried to make out. mere 
names of Christian pilgrims, or even, as another 
Leipzig professor, Tach, maintained, of pre-Christian 
but Nabathean ones! We might almost guess, without 
any learning, that so famous a desert must contain 
innumerable such ecribblings by visitors of all ages and 
alphabets; and all accounts agreed that it does so, 
in Biblical Hebrew, Samaritan, the Egyptian popular 
(of the Rosetta stone and later), Nabatheau, and down 
to modern Arabic. A few are Greek, including (as 
Forster thought he made out) that in which poor 
Cosmas Indicopleustes (or the Wanderer to Ind”) 
asks to be prayed for. He lived about 500 4. p., and 
left the first extant description of then at any length 
(according to Dean Stanley), thongh by no means the 
first author ta name them. As early as B c. 10, tho 
geographer, Diodoras Sicnins, could mention such 
inscriptions as a characteristic of that country as 
numerous, “extremely ancient,” and in unknown 
characters“ —which certainly neither Nabathean nor 
any kiod of Hebrew were in his day—the former waa a 
living dialect. Cosmas was told by Jewish guides that 
those he saw were Hebrew, and stated merely the 
departure of such aman, of snch a tribe, in such a 
year, sach a month;“ and donhtless the majority, 
especially of the short ones thronghout the conntry, 
those most easy to sketch, and likely to be bronght 
awav. are no more than this. Probably, also, Dean 
S‘anley, in bis few days hurried transit, would meet 
with no others. But would he, or will A. D. H.,“ 
parallel them at all with inscriptions, one of sixty-five 
lines, another of forty-two, and its firrt line in 
characters a foot high ? And these moreover, which 
must necessarily be on rock walls too bigh to be ap- 
proachable but by ladders, windlasses, or such ap- 
pliances pecniiar to a numerous population in a 
“ howling wilderness,” nud " back side of the desert,” 
most remarkable in all historic time for its non- | 
prodnetion of human food much pasture indeed, and 
even shittim wood, gums, and incense, but so little for 
man, beyond date-groves few and far between, that 
even the few herdsmen pastnring there have to carry 
alltheir own food. Moreover, those great inscriptions 
(whereof but one line has been sketched by the Comte 
d'Antraignes), and all the long ones, or those in the 
Sinaitic alphabet proper, the only ‘‘ankuown charac- 
ters” are, by all accounts, both much larger than the 
letters of Nabathean, Greek, and other known alpha. 
bets, and in a totally distinct and quite peenliar style 
of execution, Instead of incised letters, that in sand- 
stone would necessarily be chiefly or wholly of straight 
lines (as even our Romar B, C, D. O. S were made on 
stone). These are what we should call dotted ontline 
letters, and wholly curved, as if a anperintendent had 
firat marked them with a brash of paint or whitewash 
(on the red sandstone) and then workmen had drilled 
littie deep holes all round the ontline, and in some few 
cases filling the surface of the letter as well, this espe- 
cially (according to Forster) when particular letters 
pase, as they often do in a most singular way, into 
illustrative outlines of the camel, goat, horse, wild ass, 
ibis, and ostrich, all very correctly and carefelly drawn. 
These evidently are part of, or added force and mean- 
ing to the words, whereas the sketches of these same 
animals accompanying (as they often do) the short 
pilgrim inscriptions, are quite independent thereof, 
and mere idle rcrawis, no better than boys now chalk 
on our walls. Again, all the holes thus drilled, we are 
told, are quite indistinguishable in colour from the 
weathered rock, whereas incisions now made remain 
glaringly bright for years, and all the lesser inscrip- 
tions give some scale of age by their colour, the Greek 
and Nabathean even being still perceptibly paler, in 
that extraordinary climate, than the natural surface. 
It seems that in 1758 an Trish bishop (Clayton) having 
heard of these inscriptions, from monks at Cairo, 
offered larza rewards for their tranecription—or, as our 
friend“ F. R. A. S.“ would av (p. 171, let. 4018, par. 4), 
“ offered to bet,“ in the Bell's Life of that day that no 
one would transcribe any. This seems to have elicited 
a few of the sketches republished by Boer. Bat in these 
photographic days, when no sketching is needed, and 
the earth might truly more than ever be lightened by 
any angel “with a little book open in his hand,” we 
have no Bishop Claytons, nor so mnch as a word of 
attempts even to re-find either the 42-line or 65-line in- 
scriptions, bat, as H. E. H.“ says, much otherwise.— 
E. L. G. ‘ 

11661.) Photography (Background).—Wet 
the canvas you intend for background and wring ont 
well, then tack tightly as possible on to a frame, say 
Tft. Gin. by 5ft. When dry, pa nt over with the follow- 
ing: white lead, 1lb.; driers, 20z.; black paint, saf- 
cient to give it the desired abade; turpentine, ġpt. 
Mix thoroughly and allow to stand a day, when the 
lead will settle down. Pour off turps carefully. which 
will rid it of the oil; bring ta proper consistency by 
adding fresh tarps. Thon add loz. soraped yellow 
soap, strain through calico and itis ready for use. The 
quicker it is brnshed over the canvas the better. If 
done over again it will be improved.—GamBa. 


(11677.]—Rendering Wood Incombustihle.— 
T have often wondered that we have no companies for 
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west of the same meridian, having commenced | Produce of ore 


Wednesday morning at the time of transit. The fol- 
lowing diagrama will show thats misapprehension may 
arise from an erroneous conception of the time west- 
ward of the upper solar meridian :— 


8 No. 1. 
London .... O° astr. time, Monday, May 6, 18 hours. 


civil „ Tuesday, May 7, G$morn. 
Antipodes eve 180° astr. 50 Tuesday e May 7, 6 hours 
civil „ Taesday, May 7, 6 eren 


` Na. 2. 
London ... O° astr. time, Tuesday, May 7, 0 bours. 
civil „ Tuesday, May 7, 12 noon. 
Antipcdes ... 180° astr. „ Tuesday, May 7, 12 hours. 
civil „ Tuesday, May 7, 12 night. 
Commencement of Wednesday. 


1 
No. 8. 
London .... O° astr. time, Tuesday, May 7, 6 hours. 


civil „ Tuesday, May 7, 6 even. 
Antipodes . . 180° astr. „„ Tuesday, May 7, 18 hours. 
civil „ Wed. May 8, 6 morn. 

No. 4. 
London ...... O astr. time, Tuesday, May 7, 12 hours. 
civil „ Tuesday, May 7, 12 night. 


Commensement of Wednesday. 
Antipodes ... 180° astr. time, Wed. May 9, 0 hours. 
» Wed. May 8, 12 noon. 


No. 5 reconmences the series. 
W. R. Brrr. 


01718.. Composition for Moulding.—Compo. 
is made of whiting, size, and glue, which has been 
stated over and over again in “ours.” Will not 
querista search back vols. ?—H. B. E. 


(11715.]—Testing Acetic Acid.—Thonugh a pre- 
cipitate from vinegar by barium chloride is almost 
certain proof of the presence in it of sulphuric acid, it 
is no proof or even presnmption that that acid has 
been used for adulteration, for it may, and very pro- 
bably doss, exist in the form of a sulphate, naturally 
existing in the water used in making the „ OF, 
if it be wood vinegar, for dilating pyroligneoas acid. 
To distinguish whether the sulphurio acid, if present 
at all, exists as freo acid, or combined with lime or 
other base, there should be boiled with a little of the 
suspected vinegar a few grains more of pure carbonate 
of lead than it will dissolve, adding a little more 
vinegar until the acid is in excess ; most of the car- 
donate of lead will be converted into acetate, but if 
free sulphuric acid be present, sulphate of lead, which 
is insoluble in acetic acid, will remain. To prove that 
the white insoluble powder is sulphate, wash it well 
and suspend it in water, decompose it with a slow stream 
of sulphuretted hydrogen, filter and test the clear 
liquid for sulphuric acid with chloride of barium. If a 
white precipitate falls, which when desomposed with 
charcoal and a blowpipe flame gives off culphuretted 
bydrogen, known by its amell and by blackening lead 
paper, there can be no doubt that salphario acid was 
present.—PHILo. 


[11721.}—Assayers’ Duties.—“G. T. H.” must 
excuse my long delay in giving him the information 
promised. All ores sold under “private treaty” are 
sold on an agreed assay, and sometimes on an agreed 
standard ; hence it is not an easy matter to give any 

eneral rulee 5 to particular cases. However, 
© account of copper ore sales, published in the 
Mining Journal, contains sufficient data to enable one 
to ascertain the value of any copper ore offered for 
sale by public ticketing. Giyen the produce and price 
per ton we can easily find the standard for ore of that 
produce by the simple proportion sum :—As the pro- 
duce : to the price:: 100: the standard. The price 
per ton may be found from the standard and 
5 a similar manner: —As 100: to the pro- 
ce : : standard : prico per ton. The produce may, of 
course, be determined from the standard and the Price. 
As the standard: the price: : 100: the produce. As 
I have had bat little practical experience in valuing 
ores of copper, I shall not attempt to go further into 
the subject (having a sincere regard for Montaigne’s 
maxim), but content myself with hoping that G. T. H.” 
may find something useful in the few binta I have been 
enabled to give. Lead Ores, and Lead Ores containing 
Silver.—The assay value for lead is determined by 
** dry assay,” with or without flaxes, in an iron crucible, 
and from the percentage yield thus found, a deduction 
is made for loss in smelting. This loss increases with 
the lowness of the produce. In determining the proper 


Sey ar pa to be made, the following table will be found 
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Loss in 

per cent. units, 
2 
8 
4 
5 
6 
7 
8 
10 
14 


The silver in the ore is calculated at 58. per ounce, and 
a deduction of (say) 2og. 10dwts. made for loss in 
desilverisation. The following example will make the 
method of valuation clear :—An ore, after making the 


8 S 
270 | | 
< 
f1 M 
2. 3 4. 3 


deduction for loss in smelting, gives 75 per cent. of 
lead by acsay in an iron crucible, the price of 
common pig lead being (say) £20 per ton. The ore 
also contains 102z. l0dwts. silver, to be valued at 6s. 
per ounos teoy :— 

Lead in a ton of the ore, 15 cwt. (208.) per ton £15 


Silver in ditto, minus 2} oz., = 8 oz. at 6s...... 

17 
Deduct returning charges . . 2 
Value of ore per ton... . . LIB 


“G.T. H.“ must, of course, be aware that, as these 
ores are sold by “publio ticketing,” the bids must 
necessarily vary, altbongh they do so only within 
narrow limits. Siver Orcs.—These ores are valued on 
scales devised by buyers and sellers on the basis of the 
price of standard silver per ounce, and as the other 
metals (such as gold, copper, and lead) have also to be 
paid for when existing in notable quantity, valuing 
these ores is a rather intrioate matter, and when we 
consider the amount of money which might be involved 
by an error, one on which I would not care to advise 
through the columns of a magazine like ours. In 
the valuing of a rich auriferons silver ore, G. T. H.” 
might perchance find to bis cost that more knowledge 
is required than could be easily imparted through the 
columns of the ENGLISH MECHANIC by—Un IRLANDAIS. 


(11724.)—Discharge of Water Over Weirs.— 
The quantity of water falling over a woir is proportional 
to the square root of the cnbe of the depth measured 
from the top of the weir to the level of still water in 
the pond above it. Tho exant quantity depends some- 
what on the form of the weir; but, as far as I under - 
stand ite construction from the question put, I whould 
think the namber 5 would be very nearly the proper 
co-efficient, and in any case it will not be far from 
that number either way. If Q represent the quantity 
in cubie feet per minute, “ the length of the weir in 
feet, = 4 in this case, d the depth of water (measured 
as above described) in inches, and e a co-efficient proper 
for the particular construction of the weir. Then 
Q=c Vd x 1. The depth being, as stated, 2fin., the 
quantity in cubic feet per minute is 5 x 4°55 x 4 = 91, 
and that is 819,000 gallons in 24 hours.—O. B. 


111781.I—Hair Wash.—Nothing better have I 
found, or more refreshing to the head, than equal 
amounts of glycerine, honey water, and spirit of rose- 
mary. Add soft water to your mind, begin with 10 or 
15 times the quantity of water, or even 20, and make a 
small bottlefal ata time. I have used this for years 
in the morning after washing, and still continue to 
like it. At some times in the year I think hair is 
dryer than others, I then use a little so-called lime 
and glycerine after the other, when required.—F.G. T. 


[11781.] —Hair Wash.—Yonr hair wash is generally 
considered to be exeellent. Perhaps you do not pre- 
pare it rightly. Reduce half an ounce of camphor 
and one ounce of borax to fine powder, and dissolve 
them in one quart of boiling water. When cool, the 
solution is ready for use. The camphor will form into 
lamps after being dissolved, bat the water will be suf- 
ciently impregnated.—H. C. 


111781.I— Hair Wash.—A simple and effectual 
remedy. Into a pint of water drop a Jump of fresh 
quicklime, about size of a walnut, let it stand all night, 
then pour tho water off clear from deposit, add a quarter 
of a pint of best vinegar, and wash head. Tried. Per- 
1780 3 you need only wet roots of hair.— 


[11781.]—Hair Wash.—A small tooth comb, taken 
once through the hair every day, and persevered in, will 
do more for removing scarf and preventing its return 
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f than any hair wash known, whether prepared by kair- 
recommenda. it 


dresser or old wives“ sciance.” I can , 
thoroughly, having tried it. Itisa good plan, ween 
brushing the hair, to lightly dip the brush into anid 
water, 20 as to carry a little moisture to the roots of 
the hair without wetting the head completely. This 
is very refreshing. No oil or grease abanld ba ud 
SARAH. 


(11781.]—Hair Wash.—Let “ Excelsior” try che 
Chile or Chili hair wash. Take a large fresh egg, tent 
up well the white and yelk, rub weil into the roots of 
hair and whiskera (don’t laugh), wash with three ar four 
changes of water, and you will find it leaves the head 
very clean, and hair beantifally soft and glossy, not 
oily or greasy as one would zuppose.— CHAN OR. 


cotton spinning, &0.,” by Samuel Young, 1683, publisbed 
by Cowie and Co., Poultry, London, and in Manchester 
by W. and W. Clarke, price 4s. 6d., key 5s. This book 
lees all the computations iu cotton spinning. I don't 
know of any book containing the practical theory. Get 
5 Manchester or Leda 


111786.)—Extracting Iodine from Seaweed 
Ashes.—The ashes of burnt seaweed (kelp) contain 
iodine in the state of iodide of sodium. This (iodide 
of sodium) is mixed with peroxide of manganese and 
dilated sulphuric acid, and put in a retort and dis 
tilled ; the iodine passes in the form of a va into 
the receiver, and condenses into lead-col crystal- 
line apangles of solid iodine.— T. T. GREG. 


(11787.J]—Fairbairn’s Ventilating Bucket. 
—" Philanthropist ” will find a psper by Mr. Fairbairn 
upon this subject, at page 282 of Part 148, Vol. XII., 
August, 1849, of the Civil Engineer and Architect's 
Journal.—C. W. M.— [This publication is not now pub- 
lished.—En.] 


(11788.]—Cyanide of Potassium.—Potassinm 
heated in cyanogen gas (a compound of carbon and 
nitrogen) takes fire and barns in a very beautiful 
manner, forming cyanide of potassium( KC N). The same 
substance may be prepared by fasing potassium ferro- 
cyanide with potassium carbonate. It is a white salt 
deliquescent in air, and exceedingly soluble in water; 
its solation always has an alkaline reaction, and when 
exposed to the air exhales the odour of h j 
acid (prassic acid). At high temperatures oyanide of 
potassiam combines with oxygen. forming potassinm 
cyanate. It is decomposed by the feeblest acids, even 
by the carbonic acid of the air, hydrocyanic acid being 
liberated. Itis a violent poison, and is said by some 
to be as poisonous as prussicacid. For an antidote 
an emetic should be taken, and cold water and ice 
applied to the spine. The other questions I am unable 
to answer.—E. A. K. 


11789. Economy of Fuel. X. I. 2. would 
effect no saving of fuel by increasing the pressure of 
steam used for heating purposes. As the tam 
of steam risea,jits latent heat diminishes, so that equal 
weights of steam thrown into water produce about the 
same heating effect, although the temperature of the 
steam in one case may be much higher than in 
another. This, I believe, ia known as Watts’ law. 
SHYLOCK. 


[11741.]—Boot and Shoe Making.—First make 
the sole smooth by scraping; then run the iron roend 
cold. Next, get some ink, and make the soles 
then dry them; now get your heel ball, rab reund 
your sole, and apply the iron hot enough to melt your 
heel ball, and not too hot to burn the leather; after 
that rab round with a bit of old cloth —S. H. L. 


(11744.)—Shorthand.—I am an oldish praeti- 
tioner of Pitman ” (getting on for a quarter of a 
centary now since I first used the system as a news- 
paper reporter), and have also fora number of years 
used an abbreviated longhand for reporting meetings, 
trials, &c., to save time and the trouble of 
from shorthand notes. With steady practice and lithe 
fingers it is possible to write very fall reports in thi 
way, which are so legible that they can be handed 
once to the com rs of a newspaper office to 
from. Of course, they must learn the system of 
breviation, bat it takes no time to speak of to do 
and the compositors who have done my work were 
uneducated (and often stupid) boys who are so 
ful in country newspaper offices. The method is 
extension of one which is very commonly in use 
reporters—its main feature being to abbreviate te the 
utmost, and sometimes omit altogether, the freq 
recurring particles, prefixes and affixes, which form 
folly one-third, or more, of ordinary spoken 
In fact, it is founded on the same principle as almost 
every practical system of shorthand. I have heard, 
and believe, that some of the best newspaper re- 

orters who ever existed knew nothing of rthand, 
bat used only abbreviated longhand. I would willingly 
give a specimen or two, but fear it would entail the 
expense of a little engraving. —G. W. KE. L. 


(11744.]—Shorthand.—It is generally admitted 
that Pitman’s system is preferable to all others. Those 
more easily learned are easily forgotten, wheress 
Pitman’s is as readable by the writer himself or by aay 
other Pitmanite ten years after as the day it was 
written; and there is no living public speaker that 
ever I heard of whose delivery is so rapid as te bafite s 
writer in that method.—Ax Ex-PRAOTIARR. 


(11744.]|—Shorthand.—" Wood Sawyer” might 
write his notes in the ordinary En character, bat 
would very considerably shorten time by setting 


tack 


ker 


TB 


May 17,1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 373. 


235 


The articles, conjunctions, &e., that are of such frequent 
recurrence might be omitted also, as they could be 
filled in afterwards, or s: me quickly-written symbol 
might easily be devised to represent’ words of that 
class.—_ Swan. 

(11749.] — Cementing Iron in Wood.— Let 
“F, 8. G.“ try white lead; I have seen it used for 
the same purpose.—T. T. GREG. 


(11749.}—Cementing Iron in Wood.—Make a 
strong solution of sal-ammoniac in water. Introduce 
a few drops of this into the hole before patting in 
your screw, Tho iron will specdily rust in, and you 
will find it almost impossible to extract it without 
breaking the wood.—8. BOTTONE. 


(11751.] Bugs, Lice, and Parasites.—Oil of 
rosemary, or sprigs of ditto, are said to be prophylactic. 
I mor they are useful in warning of mosquitos.— 
G. W. C. H. 


111751.]— Bugs, Lice, and Parasites.—It is a 
carious fact that there is a sort of “elective affinity 
in the proceedings of these peste. Certain of them 
affect certain persons, in spite of serupnlous cleanli- 
ness on the part of the latter, and victimise them 
fearfully; whilst they either utterly neglect or are 
innocnans to other persons—either clean or dirty. 
My duties take me mnch into public places, and the 
members of my family are pretty attentive to their 
church - going; and rarely does either of us come home 
without a flen— not in the ear, but on tho clothes. The 
worst of it is that the wretch invariably makes his 
way to the “‘neckhole” or wrist of myself or my 
youngest boy, and punishes us horribly. Tho stings 
inflicted are nearly as bad as those of a wasp, and so 
rapidly repeated on every accessible portion ef the 
cuticle that the torture is intolerable; and it soon 
becomes necessary torash to a private apartment, 
strip, and hunt out the persecutor, who has left as a 
memento of his visit a series of hard white swellings, 
surrounded by inflamed patches that do not subside 
for an hour. At the same time, my sponse, eldest son, 
and daughter, never know when they have ona of these 
parasites abomt them, unless they see it or feel a slight 
titillation. But, whilst the F sharps persecute me 80 
fearfully, thee B flats and gnats never trouble me at 
all, although I am occasionally in places where I am 
sure they abound. Yet, passing by me harmlessly, 
they vehemently attack and hurt the very persons who 
ara exempt from annoyance by the F eharps aforesaid. 
Will some learned friend explain what good and wise 
purpose the tortures [have so often undergone (from 
nə fault of myself or my connections) serve in the 
order of providence or economy of nature? Why the 
very persons who from their dirty habits originate 
and extend tho nuisanoe frequently escape the penalty, 
which falls so heavily on those who are wholly inno- 
cent? As to “prophbviatics ” the revelation of one 
which shall be effective, and vetin itself harmless, 
would indeed be a godsend. There is a plant called 
“fleabane,’” from its supposed virtues—but whether 
preventive or curative, and where it is to be gotten, 
I do not know. M. A. B.” should try a lamp of 
camphor in a small porcns bag, worn next the skin, 
unless he uses bomeopathic medicines for any pur- 
pore. If so, avoid the campbor, as it is a powerful 
antidote to all the medicines except itself.— 
G. W. K. L. 

(11756. Power of Water Wheel.—You do not 
state the fall. The modulns of the breast wheel is 6, 
that is, it ntilises three-fifths of the power applied to 
it. Your dam contains 40 x 7 x 2 = 660 cubico yards 
of water, or 560 x 27 = 15,120 eubic feet of water. 
The power is more at the beginning when the dam is 
ful), as the effective fall is greater. Let me know if it 
is a breast wheel, or, as I suppose probable, an under- 
shot wheel; and if 30, whether the buckets are straight 
or curved as in Poncelet's wheel; also the height of the 
fall, and I will send a calcnlation. If the water ran 
4, 6, or 8 honra, the theoretical power would be 3. J. or 3 
of that for 2 hours; however, the practical proportions 
would be greater, ns the buckets of a wheel, if filled 
fall, lose a considerable amonnt of power by the rpill- 
ing out of the water before tho levol of the tail race is 
reached.— B. A. 


017861.. Magnetism.— For answer to Conatas” 
see Professor Barrett's letter. 


[11761 —-Magnetism.—I fear that your corre- 
spondent “ Conatus has not understood the rationale 
of the experiment he has described. The uso of a 
tubo of water with oxide of iron was not to show the 
increase of transparcney of iron when magnetised, bnt 
to illustrate by analogy tho probable molecular change 
which a solid bar of iron nndergoea when a current of 
clectricity circulates round it. The caase of the in- 
creaco in the amount of transmitted light was, that 
under the magnetising influence of the current the 
particles of oxide arranged themselves longitudinally— 
that is, parallel to the axis of the tube—and conse- 
quently the transverse spaces between the particles 
woro larger than when those particles were indiserimi- 
nately mixed together. The arrangement of the par- 
ticles ia precisely analogous to tho structure of the so- 
called Derbyshire egg, which in mode of fibrous 
gypsum, and is much more transparent thronmh its 
longer tbau through its shorter axis, because its fibres 
are parallel to tho former.— Pl. 


(11764.] —Sorubber for Gas works. The scrubber 
Tam ne ing is composed of iron pipoa oft. diameter, and 
2ft. Gin. long, socketed together, stond upright, and 
charged with large stones (but I think coke is best, 
between which the gas passes. I do not think there 
are any pipes inside except when the scrubber is 
charged with drain-pipes.—A Gasman, 


down the consonants only, and rejecting the vowels 


(11767.] — Horsehair. — Nothing to do with 


galvanism; simply a consequence of unequal absorption 


and evaporation of the water. A piece of paper will 
do the same much more rapidly, but nog for so long a 
time.—§. BOTTONE. 


(11768.] Cheap Filter.—Procure the sponge much 
closer in texture, and about four times as large as the 
en piece; then compress the new sponge into the 

ole now occupied by the small piece; this will make 
the water ooze throngh instead of pouring.—H. OB. 


(11777. —Postage Stamps.—Sell them for re- 
manufacture into paper. They ought to be worth a 
penny per ponnd.—Busy BEE. 


(11777.]—Postage Stamps.—I feel due thank- 


fulness and profound gratitude for being the chosen | P 


aod 'umble instrument permitted to reply to this 
important question, and have great pleasure in in- 
forming F. A. E.“ that his postage stamps, although 
very unpromising material, may be applied to use, 
provided they resemble the writer and most other 
blacksmiths in being ‘“‘werry dry.” With great care 
and attention, the great assistance afforded by a pair 
of hand bellows and sundry fragmente of ligneous 
materials, I feel quite confident " F. A. E.” will be 
enabled to light his fire with his postage stamps, 
provided he proceeds secundum artem, but (a word to the 
wise) I may just remark the nopleanant adhesive matter 
on their backs is a very serious obstacle to ready com- 
bastion, and that I am very confident (from long 
experience in the art) that he will find a large hand ful 
of wood shavings, which may be often obtained with 
facility, for consideration, at a neighbouring 
carpenter’s shop, far more efficient, and in every way 
preferable for that important purpose, considered from 
the domestic stand-point of the feminine satisfaction of 
“ Oar Mary Hann.”—TuHe Harmonious BLACESMITH. 


(11784.] — Restoring Colour to Marble 
Mantelpiece.—Clean with diluted muriatic acid, or 
warm soap and vinegar; after vards, if you choose, 
heat a gallon of water, in which dissolve one pound 
and a half of potesh; add a pound of virgin war, 
boiling the whole for half an hour, then saffer it to 
cool, when the wax will flont on the surface. Pnt the 
wax into a mortar and triturate it with a marble pestle, 
adding soft water to it antil it forms a soft paste, 
which, laid neatly on your marble mantelpiece, and 
rubbed, when dry, with a woollen rag, gives a good 
polish. This, too, is a capital furniture polish. —H. O. 


(11784. —Restoring the Colour of Marble 
Mantelpiece.—Mix up a quantity of the strongest 
sonp-lees with quicklime to the consistence of milk, 
and lay it on the stone for twenty-four hours; clean it 
afterwards with soap and water.—G. W. C. H. 


[11785.)—Londion Blackbeetles. — Take a 
common washing-stand jug well glazed, etrew the 
bottom of it with cucumber rind peclings, and place it 
against the wall: tonching it, in fact, so as to enable 
the beetles to reach the end of the jug, which, if well 
glazed and cleaned, affords a very treacherous footing, 
and onco in no beetle can get out. They can be 
destroved with boiling water at Jeisnre, I have de- 
stroyed numbers in this manner.—G. W. C. H. 


[11785.J—London Blackbectles.—Let J. L.“ 
try a pot of white phosphorus paste. We tried, when 
in London, everything, bnt nothing else appeared to 
hurt the beetles, a few pots ridding us entirely of these 
pests. This is not only onr own experience, but that 
of several friends, whe found it as effectual as we did. 
The paste was bought lin threepenny pots, but I can- 
not remember the maker's nam®.—EMNILY. 


(11788.]}—Bunions.—Cold cream applied on a linen 
rag and bandaged on is often very effectual.—G. W. C. H. 


(11783.] — Bunions. — The following is recom- 
mended :—Bnnions may be checked in their early 
development by binding the joint with adhesive 
plastor, aud keeping it on as long as any uneasiness is 
felt. The bandaging should be perfect, and it might be 
well to extend it ronnd the foot. An inflamed bunion 
should be poniticed, and larger shoes be worn. Iodine 
12 grains, lard or spermaceti ointment half an onnce, 
makes a capital ointment for bunions. It should be 
rubbed on gently twice or thrice a day.—H. C. 


(11789. —Effect of Temperature upon Ale.— 
1 A. N.“ is evidently unacquainted with the commonest 
laws of physics, and I would suggest the following 
answer to him: — The effect of a decreasing tempera- 
ture on a beer is to render it of a greater spocific 
gravity, and if the cold is gufficient to render tho beer 
of the same density as any of thoinsolnble matter tbat 
was near the bottom of the cask, a portion of this will 
remain suspended in the beer if it ia shaken, or will 
even riso in the heer of its own will. The water is not 
the canse of the thickness. If he were to use some of 
Beane's patent material, this suspended matter wonld 
not be there, as the material prevents its being dis- 
solved ont into the mash. Aud uSsrUS AVANE. 


[11790.] Photography. —If your markings are 
thick wavy lines of collodion, I have met with the same 
aificnity myself. After running the surplus collodion 
off your plato, hold the plate ap bv one corner in a 
vertical position, and rock it slowly from side to side, 
looking through it at the same time, and these wavy 
markings will gradually disappear, giving a smooth 
and nearly transparent sarface.—PHILANTHROPIAT. 


(11790.]—Photography.—If " Camera will, after 
coating his plate with collodion, pour off the snrplus 
and immediately rock the plate to the left (keeping it 
quite perpendicular), and bold it in that position for a 
second. and then to the rigt for the same time, repeat- 
ing the motion until the collodion is suiliciently set, he 


will be rid of the lines he speaks of. The reason he 
has not succeeded is, I think, because he rooks the 
plate too quickly. With respect to the washings, I 
find the following plan a very good one: Get two stone 
jars holding abont two gallons each, into which pour 
the washings alternately day by day: after pouring in 
throw in abont a tablespoonfal of salt; every other day 
pour off the clear liquid from the jar that has been un- 
disturbed the longest. When the jars are about half 
fall of precipitate I begin the evaporation, and save the 
residue, which finally finds its way into the crucible. 
I generally use a positive fixing-bath ” twice, and then 
strengthen by adding a little more h It will keep 
good in summer about four days, and longer in winter: 
when bad it will have an unpleasant smell After the 
rint has laid in the fixing-bath (say) five minutes, hold 
it mp between the eye and near a gas or- ober light, 
andaf it looks clear the bath is active, but if cloady 
it requires strengthening, and the print is: net fixed. 
With respact to the time for exposure in the stadio and 
ops nir; it all depends upon the aspect and the amount 
of/light ‘Oamera” has in his studio. I have taken 
views out of {doors in less fhan a second, wham I ‘had to 
expose from five to eight seconds in the ade Agsin, 
I have sucoseded in getting a good note in the 
stadio im three seconds, and with tho same-cheestoals, 
but a few minutes later have had to give the same 
time ont of doors; this I attribute to the continual 
change taking place in the light.—C. B. W. 


(11797..—Preserving Moths and Butterflies. 
—Camphor will certainly effect this if the cases be 
perfectly closed. To arrest decay (or rather insects), 
inject tobacco smoke by blowing through the bowl of a 
clay pipe, the stem to be inserted into the case con- 
taining theinsects. Olose the glass aad allow the smoke 
to be well absorbed. This is an effectual remedy.—S. 
BOTTONE. 


[11800.] —Electrical.—The processes required by 
“T, A. D.,“ are given in No. 859, p. 523 of last vol.; 
process 4 for electro-motive force, and 2 or 8 for 
internal resistance. To obtain the result in terms of 
a certain length of wire of course the measnres needed 
for use in these processes would be simply lengths of 
that wire.—S1GMuA. 


111806. Power Loom Weaving.—'*Lancashira 
Lad “ will find a work written by George White, and 
published by Simpkin and Marshall, London, or Joseph 
Thompson and Son, Market-street, Manchester, which 
will supply the desired information.—WiLLUsM ASH- 
PLANT 
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11809. —-Cool in Hot Olimates.—The plan 
proposed by C. H. B.“ of cooling apartments by the 
sudden expansion of compressed air is perfectly 
possible. Bat I, for one, should never advise any 
ordinarily constituted mortal to subject himself to the 
sudden changes of temperature as such cool rooms 
would involve. I remember that when I first went to 
residein Italy sixteen years ago, I thought I was going 
to bə very clever, and carried my impediments into a 
fine large airy dry and cool cellar, where the daily 
temperature was about 60°, while in the rooms and ont 
of doors it ranged from 100° to 120°. My peasants 
warned me that I should have a fever, but wise in my 
own conceit, I pooh-poohed them. Before the first 
week was out their prediction was verified, and since 
then I have taken great care, when in a warm climate, 
to avoid remaining in cool rooms, and to eschew tho 
use of cold water.—S. BOTTONE. 


[11810.]—Oolds in the Head; &o.—TI have much 
pleasure in recommending X. Y.” the following, as 
an effectual and speedy remedy for influenza :—Take 
a penuyworth of carbonate of ammonia and dissolve 
it in an ordinary wine bottle full of water. I have 
known a wine glass of this mixture taken three times 
a day cure a troublesome cold in one day.— WHITAKER. 


(11810.]—Colds in the Head, &0O.— These are 
not simple colds. Consult a medical man, as there 
appears to he some organic lesion which might in» 
crease.—S. BOTTONE. 


111814. —Lathe QAnueries.— This is exclusively 
addressed to J. K. P.,“ but having manufactured 
lathes at a former period, and given the subject some 
consideration, I would observe that the double cone is 
very troublesome to make, and only necessary for slide 
lathes, which, if not perfectly accurate, are worthless. 
The method which I adopted was to bore the bole for 
cone in front of headstock slightly taper, and a hole in 
the back of headstock, say din. diameter, and perfectly 
cylindrical, at the one operation. When you have 
tarned the steel collar inside and outside a shade larger 
than hola, heat the headstock in forge until nearly red 
hot, slip the hardened collar in quiokly, lay a piece of 
iron upon it, strike tenderly, and coel as quickly as 
possible. Ithink Whitworth uses composition metal 
for his cones. Into the zin. hole in back fit a piece of 
turned steel, one end with hole in to hold it steady 
whilst adjasting, the other with taper point and a 
pinching-nat at each side of headstock.—A., Liverpool. 


(11825.]—Testing Bleaching Powder.—The 
quantity of avaiable chlorine in chloride of lime, 
may be easily ascertained as follows :—Weizh up a 
given weight of chloride of lime, and place it in 3 gas 
bottle. (See Fig. A.) Connect this with a second 
battlo, B, containing a solution of nitrate of silver. 
(Tue quantity of nitrate of silver iu this solution must 
be equal to the amount of chloride of lime to be tested.) 
Now add gradually dilute sulphuric acid, throngh the 
thistle funnel C, as long as gas is given off. At the 
end of the operation, a heavy white precipitate will be 
found in the bottle B, consisting of chloride of silver. 
Filter off the liquid, dry, and weigh the powder. On 
comparing different samples of chloride, you will find 
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that you will get different weights of this precipitate; 
and the richer the chloride of lime in available chlo- 
rine, the more chloride of silver will you get. Should 
you desire to know the exact quantity of available 
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chlorine your bleaching powder contains, yon need 
only make a calculation, remembering that every 148:5 
parts of chloride of silver represent 85°5 of chlorine. 
—8. Borrone. 


(11826.] —Tinning and Soldering.—Having con- 
siderable experience in the art of soldering, I have 
arrived at the following conclusion, which is, as far as 
I am aware, novel—viz., that if two metals are brought 
to a certain heat and then a substance applied which 
will free their surfaces from oxidation, that union will 
take place, through the partial vacuum produced by the 
expansion of the air contained amongst the particles 
of the metals. Now, in order that the joint shall be 
successfully made, it is necessary that we use a body 
which will not burn before the metal is hot enough to 
produce this condition. Therefore, if it is lead or 
zino which is to be soldered, scrape the surfaces 
scrupulously clean and free from grease, and use 

anded resin, bat, as lead is such a good conductor of 

eat, many fail from not using a large enough copper 
bit. To solder steel, iron, brass, copper, tin, or any of 
their alloys, spirits of salts, with as much zine as it will 
dissolve, is all that is required, but, of course, the part 
to be soldered must be previously filed to a clean sur- 
face. How A. B.” proposes to unite by melting 
wrought iron, which takes snch a high degree of heat, 
with tin, which takes so much less, I don't know, but if 
he succeeded it would destroy its most valuable pro- 
perty—viz., that of being readily welded. He surely 
does not suppose that the surface of the steel or iron 
itself is partially melted in the act of soldering. I 
have omitted to state that when the spirits of salts has 
ceased to act upon the excess of zinc I add mearly one- 
half of water to it to render it fit for use, and I 
would feel obliged if some of our“ chemists would state 
whether there is anything of the nature of résin in 
chloride of zinc, as, after a day's use of it I find that 
my hands are as difficult to clean as if I had been nsing 
resin.—A., Liverpool. 


111927.1I—Sight.— W. P.“ had better go to some 
oculist at once. If he‘cannot afford the fee, I should 
recommend him fo go to the Eye Infirmary, Blom- 
field-street, near Broad-street Station of the Nerth 
London Railway, between 8 and 10 a.m., where 
he will, withont a letter of recommendation, get 
the beat of advice free of cost, as to the number and 
kind of spectacles he requires. Invisible spectacles are 
ordinary convex or concave glasses, with very thin 
gold, or other wire rims, &c.—SacrisTan. 


I11827.1—Sight.— This is a case of myopia. The 
pin-hole in the card acts as the stop in a lens, and 
enables W. P.” to focus distant objects. Invisible 
spectacles are bosh.” Go to any respectable optician, 
state your case, and he will give you a pair of concave 
glasses that will suit you. Do not begin with glasses 
which are too concave.—S. BOTTONE. 


[11828.]—Duration of fler.—The life of a 
boiler depends on the treatment to which it has been 
subjected, and the kind of water with which it is sup- 
plied. A saddle boiler of good material ought to last 
more than 11 years, but only a practised hand can 
form any idea of its condition without nnsetting it for 
a thorough overhaul. There is no “ insecurity” about 
a horticultural boiler in the sense of explosion“ 
unless the pipes are blocked up. The “saddle” is the 
best boiler for all moderate lengths of piping; the 
tubular for anything more. The double L,” as it 
is called, is so far an improvement on the saddle that 
it gives a larger heating surface; bat the economy in 
fuel thus obtained would not, I think, be appreciable 
except in long lengths of pipe, and in this case nothing 
has yet beaten the tubular. I am not singular in this 
opinion; but possibly the coming trials at Birming- 
ham may throw a little light on the subject, if pro- 
perly carried out.— Saul. Rrra. 


[{118S1.}—Thermometer.—Most likely the air was 
not completely expelled from the thermometer. A 
“Sharan 5 N 2 mo, and i got my ther- 
mometer in g working order by applying a gentle 
heat to the bulb.—F. T. ZARR ai 


[11835.]—Arsenic in Wall Papers.—Scheele’s 
green is a copper arsenite. The presence of arsenio 
will be easily detected by the Marsh apparer Let 
G. O. C.” scrape off some particles of the paint nsed 


for colouring the paper, and mix these particles with 
the materials required to prepare hydrogen gas—that is, 
with pure granulated zinc, and pure diluted sulphuric 
acid. Arseniufetted hydrogen will evolve; on burning 
the gas, and on putting before the flame a piece of cold 
porcelain, a kind of gray metallic ring will be 
deposited.—F. T. 


(11889.]—Plates Chemically Clean.— Lou were 
quite right to say you “fancied” that washing the 
plates under the tap would grease them. It is sheer 
fancy. If you wash your plates carefully, either with 
nitric acid, sulphuric acid, or cyanide of potassium, 
&c.,and rinse them afterwards in abundance of water, 
drying carefully with a clean diaper washed with soda 
(not soap), you will have your glasses '‘ chemically 
clean.” —8. BOTTONE. 


(11889.] — Plates Chemically Olean. — Well 
rubbing the plates with a piece of felt carpet dipped in 
a mixture of nitric acid and rotten stone (taking care 
that it does not get on the clothes or fingers), and then 
thoroughly washing them under the tap, is mach better 
than a bath of cyanide of potassium. Varnished 
plates require to be soaked for a short time in a hot 
solution of common washing soda, to remove the film 
before using the acid.— WILLIIAX. 


(11840.}—Whooping Cough, &c.—I can't tell 
T. C. H.” how to make balsam of horehound, but I 
can tell him that change of air is the vary best remedy 
for whooping-cough. I have found with my own 
children that even a run down the river to Greenwich 
and a blow round the Observatory has had a wonderfal 
effect in ameliorating this malady, while a few days in 
the country has effected a cure. The only medicine 
advisable (except ander competent advice) is some one 


of those domestic remedies which do no harm if they 


fail to do good.—SAVvI. RYMEA. b 


[11841.]—Human Relics.—In the Etrusean Vase 
Room in the British Museum the oldest human relic 
is to be seen. This relicis the skeleton of Pharoah 
Mykerinus. It is decently encased iu burial clothes, 
also surrounded by pieces of the coffin. On one of 
these fragments is the name of the occupant, which 
can be deciphered by Egyptologists, affording concla- 
sive evidence that it once contained the body of an 
Egyptian monarch who reigned more than s century 
prior to. Abraham's time. From the Gentleman's 
Magazine, April, 1866, we find that Herr Diimichen, 
an explorer of the Egyptian monuments, discovered oa 
the buried walls of the temple of Osiris, Abydos, s 
large tablet containing the names of the ancient 
Pharoahs from the time of Mizraim, grandson of Noah, 
to that of Pharoah Seti I., the father of the well-known 
Rameses the Great. This tablet shows that Pharoah 
Mykerinus, whose remains are to be seen in the British 
Museum, succeeded the builder of the Great Pyramid 
with only two intervening kings. — Henry T. 
MATTHEWS. 


[11848.] —Conic Sections.—I beg to refer Rusti- 
cus” to any elemen book about conic sections, 
treated geometrically. He will easily find then the 
following propositions:—(1) Every section of a cone, 
by a plane meeting the conic surface on every side— 
that is, neither a parallel nor a subcontrary section— 
is an ellipse. (2) If a cene be cut by a plane parallel 
to another, touching the conic surface, the section is a 
paale (8) Every other section of a cone is a 

yperbola. For the demonstration of the abore pro- 
positions, he will get it as complete and short as possi- 
ble from Chambers’s ‘ Solid and Spherical Geometry.” 


UNANSWERED QUERIES. 


n. comer 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Bince onr last “ Anglo-America” has answored 11207, 
11209 ; “ Sacristan,” 11275 ; F. G. T.,“ 11275, 11288, 11289. 


Cost of Chamber Sulphuric Acid, p. 80 
Dyeing Cotton Thread Jet Black for Polishing, 80 
Biundered Coin, 80 

Angelet, 80 

Rainwater Tanks, 80 

Carmine Staining, 80 

Working Engines, 80 

Lamplough's Pyretic Saline, 80 
Utilising Slack, 81 

Lotion of Hydro.-Sulphate of Soda, 81 
Exhalstions and Consumption, 81 
Wollaston’s Differential Barometer, 81 
Adapting Barrel to Pianoforte, 81 
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Refined nickel is worth three dols. a pound. The 
ore is found in Pennsylvania and Missouri. The Penn- 
sylvania mines fornish the principal supply at present, 
and are said to be yery profitable. 


The best fireproof safe is a hole in the ground, 
properly lined with brick and cement. If it must 
sbove ground, it must be s double one, with the 
interval filled with fire-clay and sand; plaster of Paris 
is much used for this purpose. 


——— 


QUERIES. 
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(11857.)—Gelatine Moulds for Plaster 
ments.—Can any of “our” readers inform ine how to 
make the gelatine moulds for casting undercut plaster 
ornament?—G. W. P. 


[11858] —Nickel Spoons.—Will some brother reader 
kindly give me the mixtare of the above, to keep their 
oolour.—-ARSENAL WORKMAN. 


1859.)—Dyeing Raw Cotton.—Uonld any of my 
brother Uae As inform me the cheapest and quickest 
way to dye raw cotton black, and, if possible, with one 
dipping 7—F. E. 

(11860. Magnetic Machine.—I beg to inquire 
further about the magnetic machine for making oxygen, 
mentioned on p. 49 of this present volume. I have 
called at Mr. Browning's, No. 111, Minories, and was told 
there is nosach machine. We e our oxygen from 
the usual mixture of chlorate of potass and black oxide 
of manganese, and then purify it; then the price is about 
ls. per cnbic foot. I wish Mr. J. T. Sprague would 
undertake to devise the required machine, and pablish 
it in detail in the ExorLran MecHanic. I have no doubt 
that many would feel thankfal for such information.— 
A Poor Maournisr. 


11681. Glove Cleaning.—I have a pair of vale- 
able American buckskin gloves, in a ve anty easy 
state, having worn them across the Atlan some 
kind reader oblige by informing me how I can best clean 
them, without injury to the leather ?—Voxstanr READER. 


[11862.] — Charooal.— How much charcoal should 
I get from aton of topsand e of oak and elm? 
and, if I convert it in a retort, should I get any gas or 
oil worth saving? I use it for cleaning sewage water, 
and re-heat it occasionally. Of what use are the gases 
I drive off PRENTICE. 


(11868.] —Barrow-in-Furness.—No doubt some of 
“our” readers are residents of Barrow-in-Furness, 
Lancashire. Having heard some good reports sachin ol 
ing the place, and also having a desire with a compani 
to get northward (being carpenters and joiners), I should 
like to know from some brother mechanic, a resident 
there, what sort of place it is, and if he thought that 
there would be a chance of getti employment. 
Should we make our way there? Such a description 
would perhaps interest other readers besides—Ax 
ExGLIsH MECHANIC. 


11864]—Rabbit Disease. Could one of 
correspondents inform me the best way of caring tame 
rabbits of a disease in the neck? It is something 
similar to the mange. All the hair comes off from the 
top part of the neck and back.—Jauzs Kino. 


(11865.]—Fish.—Can any of “ours” inferm me if 
there be any foundation for the opinion held by some 
anglers that fish, such ag roach, dace, bream, &o., are 
attracted by means of oil of aniseed, oil of cloves, rum 
and honey, when mixed with the bait used. I have been 
told by enthusiastic amateurs that such is the case, bus 
I never believed in it, trating rather to fine tackle, 
clean baits, and my own skill.—Piscarog. 


[11866.)—Splitting Wood.—wWill some of your 
correspondents inform me how I oan split straight deal 
in the most expeditious way the following sixes—Sin. 
long, gin. wide, and zin. thick? I have been told that 
matches are stamped out in a peculiar way. Would that 
process answer, or is there anything better? An enor 
mons quantity wanted, so must be done quick. Perhaps 
some of your correspondents can inform me where such 
a e can be obtained, and the price.— DEAL 
TIKBER. 


(11867.]—Separating Tar from Wool.—WIñ any 
subscriber kindly inform me the cheapest method of 
dissolving tar or pitch, and paint, from wool ?—Z. 

(11868.)—Ash Timber.—I have lately purchased 
some young timber, felled this last winter. How 
must I proceed to keep it in the best condition? Lat it 
be in the open with the bark on, exposed to the weather, 
and for how long? or saw it into plank? or place it in a 
shed secure from wet, without sawing it? I may not 
requlre to use it fora year or two. What is round ash 
timber worth per foot (good ash)? How is ash plank 
sold? I have heard it is sold by the iuch.—Asu. 


(11869.]— Zine v. Coal.—In Dr. Ferguson's volume 
on Electricity.“ p. 234, itis stated zino cannot com- 
pete with coal as a source of mechanical actim— 
nothing, however, is mentioned as to the means of co 

arison. Can any reader inform me (1) what data has 

een obtained on point? (2) Might the weight con- 
sumed per hour of sinc be assumed proportionate, aa of 
coal, to the mechanical action developed ?—S. I. G. 


(11870.)—The Sun.—To Mn. Ricnarp A. Procros— 
Would Mr. Proctor kindly give his reasons for his 
opinion expressed some time back in the Exori 
MECH ANAC: that the sun is not part of the milky way }— 


[11871.] —Deluges.—Mr. Darwin, in a foot-note in his 
“Origin of Species,” rejects the Adhémar theory on 
erlodical deluges. Would a subscriber, or Mr. Dar ria 
Pimself, who is very likely a reader of ours, kindly 
give the author's reasons 7— L. J. V. G. 


[11872]—-Carbonic Acid Gas and the Atmo 
sphere.—l. How many million tone of carbonic acid 
does the atmosphere contain? 2. How many millim 
tons of carbonio acid is the e capable of com 
taining without the animal kingdom being serioatly 
affected by it? — WILLIAM THOMPSON. 


11878.]—Magio Lanterns.—Will any co ent 
orm me how to japan tin bodies for magic lanterns, 
to stand the heat without softening or f off, whst 


sort of japan to use, and where to get it ?—A. B. 


(11874.]—-Bryant and May’s Matches.—Bryast 
and May’s matches are sold with the warranty that they 
“ te only when rubbed on the side of the bos.” 
I find, however, that many of the matches will light 
readily on linoleum. Will any kind reader explain ts 
me the chemistry of this ?—H1IPPARCHUS. 

{11875.}—Spectrum Colours.—I wish to t upon 
a disc of card 18in. diameter, the colours of the spec 
trum, so that when caused to revolve rapidly it will 
show pure white. What pigments must I use to obtai 
pure colours? or could I obtain paper of those colo 
Any advice on the subject will oblige—Urize DULCI. 
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11873.] — Hydraulic Press. — Will some kind 
mechanic help me? I wish to make a model hydraulic 
press. Any information would be thankfully received by 
—RICARDO. 

[11877.]—Slide Valve Question. — Will any reader 
of “ours” kindly explain how the to-and-fro motion is 
communicated to the slide-valve (of Cameron's patent 
steam-pumping engines, manufactured by Tangye Bros.) 
without the aid of eccentric cranks, &c.? A diagram 
showing the steam passages in the cylinder, and how 
the valve is acted apon, will be moat kindly received by 
—HyYDRAULICAN. 

[11878] -Photography.—Will somo kind reader 
tell me how to retouch negatives, what colours to use, 
how to varnish the retouched part, and any other particu- 
lars? Also why do my landscape negatives flash into 
view the moment the developer is applied, and after- 
wards go dull and opaque—when indoor portraits, taken 
with same cainera, come gradually and get more and 
more distinct.—CAMERA. 


(11879.}—Thermopile.—How can I make the bars 
of antimony and bismuth and put them together for a 
thermopile, to ase with radiant heat, Ko. ? I cannot 
succeed in doing this because of the brittleness of the 
bars. —ARTHUR CAXTON Lowe. 

11880.] — Armature, - How may I construct a 
Siemen’s armature for a magneto machine? Smiths 
charge me high for forging the core, and I wish to know 
how to make one cheaply for a small machine ?— ARTHUR 
Caxton Lows. 

[11881.}—Velocipede to be Driven by the 
Hands.—Would some reader furnish me with a draw- 
ing of a velocipede to be driven by the hands instead of 
the feet. I have geen several excellent plans, but they 
will not snit me, as I cannot use my legs. I want one 
which could be driven up a moderate incline with toler- 
able ease. Speed is not so much an object as ease; say 
four miles an hour. I don’t mind whether it is a 
three or four wheeler.—A CRIPPLE. 


111882.)—Webs of Cranks for Model Engines. 
—Will “Jack of All Trades,” or some other of our 
numerous correspondents, be kind enough to inform 
me how to forge the webs of cranks for model steam- 
engines? The size I want to make is this: Diameter 
of shaft fin., throw 1jin.—W. B. W. 


(11888.] — Sustaining Weight of Cast-iron 
Column.—What weight would a cast-iron column of 
the following dimensions sustain:—Length 8ft., dia- 
meter (outside) at base 7jin., at top 7łin.—VULOAN. 


[11884] Power of Water-wheel.—Will any one 
kindly tell me the horsepower of a water-wheel, of 
which the diameter is 24ft. 5in.; length of bucket, 
Sit. in.; and fall 19ft. 2—R. S. 


[11885.]—Power of Boiler.—What boiler power 
would it take to keep at nearly boiling point a tank full 
of water, measuring 15 x 6 x 4ft. ?—R. 8. 


(11886.)—-A Thick Soled Shoe.—I am abont to 
make a boot for a person whose leg is so contracted 
that the foot is considerably risen from the ground, and, 
in consequence, will want avery thick sole. I wish to 
know what is the best material for the soles, and also 
the mode of fastening them to the upper ?—WEg Prr. 


(11867.]—Hair Dye.—Nitrate of silver is used in 
some form of solution as a hair dye. Will anv reader 
inform me how the solution is prepared, the quantity 
of nitrate and of solvent, and if any other ingredient is 
included ?— GRAY BEARD. 

[11888 ]—Astronomical.—I wish to call the atten- 
tion of my fellow readers to an article in this month’s 
Cornhill Magazine, entitled A Giant Planet,” in which 
the theory is propounded that Jupiter is at the present 
time about as hot as red-hot iron. The name of the 
writer is not given. I should like to hear what our 
valued friend "F. R A. S.“ thinks of this. Can any 
reader inform me if Sirius is pronounced “Sirius” or 
“Sirius”? Also is there a planet Vulcan, between 
Mercury and the Sun ?—WHITAKER. 


{11689.|—Hedgehog.—Will Mr. Pope, who recom- 
menda a hedgehog as a destroyer of kitchen beetles, give 
me a hint about the management? Will he take to a box 
or basket? and does he require milk ?7—F. 8. 


f11890..|—The Lathe.—How can I mount a centre 
knife edge at perfect right angles to the plane of the 
beam of a delicate balance, the beam of which gets 
thinner as it approaches towards the ends, that is, the 
thickness js a gradual slope from centre to ends, so that 
a square laid on beam will not give the right angle, 
which it is necessary for the e edge to have.—C. 
SMITH. 

11691.] — Contents of Cistern.—I should feel 
obliged by some of the readers of the MXCHANIc inform- 
ing me of some accurate method of ascertaining the 
number of gallons of water contained in a stone cistern 
of a shape something like a D.—J. K. 


(11992.]—Steel Combs.—Will any brother reader 
kindly inform me how to make steel combs such as those 
used by weavers? Also what kind of metal the tops of 
the coiabs are made of ?—Dousty MILLER. 

{11993.)—B. Sc. of London.— Will any of “our” 
readers tell me what is a good book from which to get 
up the botany for this examination, especially as re- 
gards the examples required from British plants? 
Lindley’s books do not seem to meet this quite. Also 
what is a good book for the zoology, with hints as to the 
kind of specimens provided in that examination !—J. P. P. 

11894.]— Lamp for Incubator.—Will any of your 
readers be kind enough to tell me what sort of lamp is 
best for an incubator? I want one that will keep alight 
14 hours without touching. Will a double-wick colza 
oil lamp do this ?—Ovo. i 

[11895..—Making Templates or Moulds.—Will 
Some fellow subscriber give me some instructions how 
to make the templates or moulds for marking out planks 
‘or chairs and other furniture in a practical manner ?— 
ANXIOUS 

111898.]—Taking Copy of an Engraving or 
Lithograph.—Can any fellow reader give me a simple 
metbod of taking a rapid impression of an engraving, 
Lithograph, or print ?—ANxI0UB 

11997.)—Fastening Fret Saw.—Will some fellow 
reader tell me how to fasten 8 fret saw to the end of an 
arh spring, so as to obtain a perpendicular motion? The 
cyring dcacribes a segment of a circle.—G. W. C. H. 


[11898.]—Tempering Cast Steel Chisels.—Could 
any of our readers iuform me how to temper chisels 
made of old rasps and files, used for cutting cold iron? 


[11899.] -Etching on Glass.—Would some of “ our” 
readers kindly inform me how to prepare the bydro- 
fluoric acid in solation for the purpose of writing on glass? 
I often graduate my ordinary flasks to hold measured 
quantities, such as 800 o.c., 400 c. c. &c., by exposing 
the flask to the vapours of hydro- fluorio acid, but 
I believe that it is much more convenient to use the 
acid in weak solution, and am anxious to learn the 
details of the process.—Un IRLANDAIS, 


[(11900.}—Electro-Plating.—Wonald Sigma be 80 
good as to describe for me a battery best suited for the 
purpose of electro-plating small articles, with other es- 
sential pieces of apparatus required? I would also feel 
obliged by his recommending me sume cheap manual on 
the subject.—Un IRLANDAIS. 


f11901.)—Grip Chuck.—I want to make a grip chuck 
how am I to manage the left-hand screw? I bave Whit- 
wortb's set ^f four right-handed screws, jin. largest size. 
Can I get: set of three taps and dies to une of his pitch, 
left handed? or had I bettor get the jaw and sorew 
made by a regular machinist? I had rather do it my- 
self if I can.—F. G. T. 


(11902.}—Chlorine.—Is chlorine (when evolved from 
chloride of lime) injurious in a sleeping room? —- WX. 
HaAulLTON HEY. 


(11903.])—Quinine.—(1) What is used to adulterate 
quinine? (2) How may it be easily detected? (8) Does 
quinine cause salivation? (4) How is amorphous 
quinine prepared 7—Wa. HAMILTON Hey. 


(11904.]—Suitable Spectacles.—I usually devote 
the evening to writing, and tind that my sight—natarally 
long-sighted—is rapidly failing, and would be obliged 
for any information as to the most suitable spectacles to 
procure.—A., Liverpool, 


(11905.)—Miniature Turbine.—The following a 
peared in the Society of Arts Journal for March 8, 1871:— 
“The Bery und Hucttenmeennische Zeitung describes a 
small turbine, the diameter of which is only Sin. There 
are 24 passages of the water, each of which has an area 
of one-tenth of a square inch. It is driven by a fall of 
85ft., the water being led by a small pipe, having a 
sectional area of half of a square inch. This turbine is 
used for driving a lathe, in which an iron shaft of 4in. 
diameter can be turned. The turbine, when not loaded, 
makes 2,288 revolutions per minute. Can any of our 
readers furnish faller particulars, as I think it might 
prove very useful to many of as?—H. H. Mason. 


[11906.) -Spectroscope.—Will F. R A. S.“ or Mr. 
Proctor kindly give me some advice about purchasing a 
spectroscope? What price one would be most suitable 
fora beginner? Would it be best to have it fitted to a 
microscope or not? I shall feel greatly obliged for any 
information on the’subject.—W. H. H. 


(11907.J]—Hebrew Music.—Can any one give me 
| n {information about Hebrew sacred music. How is it 
tten? Does it at all resemble Gregorian? — KAPPA. 


(11908 ]— Drilling Boiler Plates.—Will some prac- 


tical boiler maker inform your readers in America, | 


what kind of tools or machines are used for drilling tho 
rivet holes in boiler plates, and state whether it is done 
| before the plates are bent, or after they are fitted or 
lapped over each other? and whether the holes in each 
plate are drilled at once, or the one plate drilled first, 
and the second one from the holes in the first? In this 
country boilor plates are never drilled, bat always 
punched and any details about the best practice {a 
ngland in boiler construction would be of service here, 
and, perhaps, help to prevent some of the sad accidents 
unfortunately now so common on this side of the Atlan- 
tic.—AMERICAN MECHANIC. 


(11909.)—-Loud Whistle.— Wanted, to know the way 
to make a very loud-sounding whistle, a regular “ear 
splitter,” to be heard ata distance. Any information 
thankfully received.—ANGLO-AMERICA 


11910.)—The London Encyclopsedia.—Wanted, 
to know if the London Encyclopadia was ever com- 
pleted, and, if so, if obtainable? It was begun in 1826, 
and was to be finished in 84 years, in 40 parts. Ihave 
up to G, 20 parts.—ANGLO-AMERICA. 


I11911.I—Lathe Head Mandril.— Will “J.K. P.“ 
kindly give his opinion 
on a lathe head mandril, 
with bearings the shape 
of the sketch, for an 
eccentric chuok, or any- 
thing else, so as not to 
have the least shake, the 
back bearing being a brass bush screwing into head with 
gas thread, and a nut on inside for a keeper ?—ANGLO- 
AMERICA, 


(11912 ]—Chemical.—Can any contributor inform 
me of the best book to use in order to acquire a thorough 
knowledge of the chemical theory in its present compli- 
cated form?!—Onz WBO Ia PUZZLED BY THE LATE 
ALTERATIONS. 


(11919.)—Fixing Pins in Barrel.—Will Henry 

Newman inform me how to fix pins in barrel, for the 

urpose of playing any tune that may be desired? Also 
hoe are the pins tightened ?—RICHARD LINTON. 


(11914.]—Expansion Joints in Steam Pipes.— 
What is the best kind of expansion joint for 10in. steam 
pipe, also for 4in. steam pipe? Steam usually 50lb. per 
square inch, but occasionally let down and shat off.— 
Busy BEE. 


(11915.]—Corn Screen.—I was greatly disappointed 
to see the correspondence that was carried on by millers 
a short time ago had been allowed to come to a stand- 
still. I should take it as a great favour if some of my 
more experienced dasty brothers would give me their 
opinion as to what they think is the best sort of corn 
screen to use for general purposes. The number of 
brushes and what kind, and any other useful information 
will be y accepted by—A Youna TTER. 


111916.}—Octave Conpler.—Will any contributor 
kindly furnish a drawing or description of octave 
ceupler for organ? or, if such has appeared in the 
erorian Mzcuaxio, please give number and volame— 
AMBA. 


| re 8888, p. 66) how he can manage to keep the disease 


111917.I—Organ Comstruction—Are there any 
books published on the construction of organs? if so, 
will any reader please give the name of a cheap and 
good one ?—GAMBA. 


[11918.]—Fumes from Gasworks.—Will " Sigma” 
kindly tell me of what the fames, or “ perfumes,” which 
escape from gasworks consist; and what alteration, if 
any, they undergo in traversing a quarter-mile of air 
during rainy and dry weather 7— SAUL Rrmea. 


(11919.)—' nometrical.— The following theorem 
occurs in the“ London Encyclopedia,“ article “ Trigo- 
nometry ” : The secant of an arc is equal to the sum 
of its tangent and the tangent of half its complement.” 
A geometrical solution is given. Will some one give a 
trigonometrical solution? It will be propounded thus— 


Sec. A = tan. A + tan. ms A 


—THETAMUC, Horsham. 


[11920.|—From ‘‘ Jack of All Trades.” —Having 
bad a very protracted bout of aguo, from which I was 
very debilitated, troubles set in thick and fast, which 
were a cause of great anxiety tome. I caught a violent 
cold, which onded in a violent attack of erysipelas inthe 
head, and for a fortnight the question was to be or not 
to be.” Since my partial recovery I have been troubled 
with a tenderness of the interior of the nostrils, upper 
part of throat,and the inner ears. One of my eyes secms 
as if it was seared with a hot iron, which ultimately 
end in the loss of sight, there is not the least donbt; and 
my brain is so affected that if I try to collect my ideas, 
read, write, or put my considering cap on, I receive a 
shock in the back of my head as if I had been stunned 
with a violent blow. At the same time, everything seems 
to vanish from my sight; in fact, total darkness super- 
venes fora minute or two. At one time, if I partook of 
a cup of hot tea or coffee after my daily labour I felt 
invigorated and equal to a good evening's work., but now, 
if I partake of a cup of anything hot,it debilitates me by 
producing a huskiness in the throat, and fever, and ff 
cold it produces all the symptoms of a violent cold inthe 
head, and I have been, since I have been able to get 
about, troubled with a species of fever in my feet. They 
are painfully tender, as if they had been scalded. Know- 
ing that there are medical subscribers to ours that 
are capable of answering my query, I hope they wil? 
answer this candidly, and state whether this is likely to 
be a permanent affection or wear off in time. It at 
present leaves me almost a perfect drone, as study or 
the least excitement or exertion produces the above- 
mentioned shock to the head, and for the life of me I 
cannot see or think of what I am seeking. —-JAcx or ALL 

BADES. 


(11921.]—Curing Sprats—Oan any of your readers 
describe a good method of ouring sprats in oil, s0 as to 
form a substitute for sardines ?— WAYNFLETE 


[11922.)}—Sewage Pipes.—Are irom pipes fit for 
sewers ? and if used as sewers, are they serviceable, or 
do they quickly corrode when in contact with ordinary 
town sewage? What difference in price (about) is there 
between earthenware and iron pipes of equal diameter ? 
—SUGGESTOR. 


(11923.]—Potatoes.—May I ask “Inquiring Mind” 


rom late potatoes by mowing the tops off, see that 
the disease uniformly comes about the beginning of 
August, when late potatoes are not ripe, neither are the 
second early; and if potatoes are not allowed to get full- 
grown 1 qet soft, and are not really good? He is 
quite right about wide setting and whole potatoes, but 
he is wrong in wanting to insure large potatoes. They 
are never 80 good, er convenient, or nice looking for a 
gentleman's table, as moderate-sized ones, and he 
insures a hollow tothem. The very best potatoes are 
always the very small ones, which most people throw to 
the pigs as good for nothing.—E. T. 8. 


(11924.J— To Millers.— Will some of our miller 
friends answer the following:—Which is the beat size 
millstone to work as regards power, speed, &c.—a 4ft. 6in., 
or A 4ft. stone? I shall feel obliged by any of our 
miller friends answering this or any other items con- 
nocted between the two sizes of French burr millstones. 


(11925.)—Beef Fat.—Can any of your numerous 
readers inform me how marrow fat for cooking can be 
best made out of beef suet, and give it a colour similar 
to butter? I have tried annatto, but I think something 
cheaper for quantities coald be got. Also what process 
will make it soft and seedy like the original marrow ?— 
Commoner Bonu™. 


[11926.] —Malleable Iron Castings.—Will any one 
describe the process throngh which malleable iron cast- 
ings are obtnined, referring principally to the kind of 
iron used.—J. T. LITTLE. 


(11927.)—Ants.—In my kitchen, about the chim- 
ney, somewhere, there is a nest of very small brown 
ants. They have been there some time, and are very 
troublesome. I should feel very much obliged if any 
of your numerous readers would inform me how to de- 
stroy them. I have tried several things, but have not 
sucoeeded in destroying them.—A. N. T. 


11928J—-Microscope.— A Canadian Subscriber“ 
will take it kind of brother subscribers to give him a 
few hints upon purchasing a first-class microsco 
The strength or powers and merits and demerits fully 
specitied, and the names of the different kinds, and, if 
permitted, the names of makers, with prices.—CAaNaDa 


[11929.}—Ohemical—Will any one inforni me of 
what iron retorts are lined with for distilling nitric or 
other acids ?—C. M. J. 
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ANSWERS. TO CORRESPONDENTS. 


A ——— ree 
%% AB communications should be addressed to the 


EDITOR of tho: Eno Lise MROHANTO, 81, Tavistoeb-siveet, 
Covent Garden, M. O. 


The following are the initials, &., of letters to hand 
up to Tuesday morning, May 14, and edged 
elsewbere :—- i 
Robert Tongue:—Epps and Co.—Thos. Hvans.—0. H. 
Stott.—Wm. Pearson and Oo.—John Murphy.—Wm. 
Tyred.—T. Barnard.—John Abrahams. — J. E. F. 
ilson -H. B. W.—J. H. Heywood.—Col. Staces.— 
Sigma.—Rev. W. H. Morgan.—“ To the Manor Born.“ 
J. H. P.—Thsa Harmonious Blacksmith.—A Poper 
Maker.—F. C. S.—Roland.— T. J. Ridge.—Whitkirk.— 
J. 8. Wood. —Ebury St.— Samuel Smither.— W. H. 
Hey.— E. L. G.— The Welsh Shepherd. Boo. — H. O'B. 
A Philanthropist.—J. Bar wick. -A Country Tinker. 
—F. B.—William.—G. R. S.—Nil Sine Labore.—In a 
Difficulty.— Jas. Renworthy.—8. Brown. — W. H. N.— 
O. W. M.—A Pnpil.—Economy.—Glare.—Hard as 
Stone.— An Apprentice.—Weather.—S. J. D.—Teach- 
able. —Ashtonian.—J. E. Hale. — Waller. - Boongate.— 
A.C. S.—Glatton.—Speight.—Ashworth Bros.— W. H. 
Gaines. — J. Starling.—R. Singleton.— T. P. Barkas.— 
J. M. Elder.—W. H. Lock wood.— R. A. Proctor.—A 
@olonist.—J. W. J. Manners.— 8. Bottone.—Jennifred. 
W. M.S.—A Young Butler.— Sigma. —Linds ey.— R. E. 
—Artillery Captaln.— Optical Brioklayer.—J. W. H.— 
Barbaros.—W. P. Clarke. —Soper.— Charlie Brown.— 
W. H.—Nil Desperandum.—One in a Fix.—F. H. 
Smith.—E. H.—A Sufferer.—W. R—J. H. 8.—Piano.— 
G. W. C. H.—M. Paris.—Saul Rymes.—Halifax.—W. H. 
—James Hugbes.—B. D. T.— Zoo Andra.—Old Cheese- 
man.—A Cambridge Graduate.—Spider Wheel.—T. 
Greenway—A Welshman.—Mechanician.—A Paper 
Maker.—W. T.—J. H. T.—Screw Cutter.—W. D. Evans. 
—J. C. J.—-W. D. Roberts.—J. Gilbert.—Master of 
Arts.—Growing Wiser.—W. H. Hibbert.—The H. B.— 
Confidential. — American Subscriber— Obby Oss.— 
G. R. G.—Henry Jackson.—G. H.—Oyster Exter.— 
Henry Hall —Speculator,—W. H. Davis.—Ama'peur,— 
E. B. Hurley.— G. F. B.—Watts.—H. B. E.— Au Old 
Subscriber.— F. Greenway.—Learnor.—J. T. Maurock. 
—Wm. John Hay.—Walter Keeble.—Richard Jorman. 
—W. F. Denning.—Fiddler.—J. Swift.—Capt. Crozier. 
—A. W. Brewtnall. — Nathaniel Waterall.— Whitley 
Partners. 


Communications which can only appear as advertise- 
ments to hand from G. E. G., A Draughtsman, John 
Robinson, Hamlet, O. J. P., Montre, C. L. A., A New 
Reader, E. L. J., An Old Subsoriber, Achilles, J. H. E., 
W. Copeland. 


GamBa, Bed of Stone, Serew-cutter, W. B. V., Aspirant, 
Amateur, A Suffrrer, F. B. B., Gloster, W. W., B., 
Experto Crede, T. H. F., Alfred, and David Williams 
are referred to indices to back vols. 


Vewrriation.—" E. L. G.” was mistaken in letter 4087, 
in saying " Philo” ran away from his challenge. His 
letter in reply to it was not inserted for want of room 
and other reasons. Philo” shows no fear of a fight, 
whatever his other shortcomings may be 


N. J. G. O.—Write Mr. Browning, 111, Minories. 
Monmxd.— Because your query was an advertisement. 


Qor QuxniT.—It meant that we do not receive answers 
to advertisements and forward them to advertisers. 
See “ Hints to Correspondents,” over Replies to Queries. 


SuvFrre.—Query 11454 was answered in due course. 


SHADY SYDE or Firry hopes we shall adopt the sug- 
gestion of J. Rae, and use a little larger type. 


C. E.—BSee a little book on Dilapidations, by Mr. B. 
Fletcher; published by E. and F. N. Spon. 


Vutcan.—You ask a question and send a drawing 
that would cover half a page, and would cost about 
£8 to engrave. Did it occur to you that you were 
asking too much of our space and our money? Try 
and put your question without the drawing, or with a 
small one, and we will insert it. 


8. J. SrArrORD.—If a“ regular subscriber” you are an 
irregular roader, as we have said dozens and dozens 
of times that we do not answer querists by post, 
neither do we insert queries that only minister to 
individual benefit. 


W. Roperrts (Stonehouse).— You begin your rather long 
query thus: Will auy of our competent mochanical 
readers give an opinion on the accompanying sketch, 
which I presume is so simple,” &c., Ko. We do not in- 
sert illustrated querics on speculative notions to elicit 
the opinions“ of readers. Why not try the expori- 
ment yourself, and then, if you think well, give the 
ENGuisg MECHANIO the results of your experience? 

WEE Petr.—Consult in such a case a shoemaker. It will 
save you trouble and expense. 

BED oF Stone.—Query abont lame hen,” too trivial. 

J. BAwDIN.—See “ Hints to Correspondonta,” No. 6. 

H. B. E.—We hope to say something soon about the 
mechanical inventions at tho International Exhibition. 

Jas. WADDINGTON.—Ploase say whether yonr drawing is 
a design for a steam tricycle or an illustration of a faot. 

H. C. Jongs.—It was not “Zoo Andra” who inserted the 
advertisement you refer to. 

ARTHUR Boory.—Triibner and Oo., Paternoster-row. 

8. H. L.—Send. 

T. F. S. M. R.—Send description for the benefit of others 
besides Modeller.“ If you want to communicate 
with him privately, you must advertise. 

Oxe WILLING To LEAERN.—Pianoforte-tuning isa trade, 
and oan scareely be taught by a few hints, even to 
“ one possessing a little knowledge of music.“ 

RicnaAkD HotpEN.—Have the tooth properly stopped by 
a dontist. 

ANGELo.— You can havo any back numbers sent to von at 
the rate of 5d. each, incladini: postage. 

CHICAGO.— The number of the current volume is denotod 
in the left-hand bottom corner of tho tirst page. See 
reply to Angelo.” 

MeTEOR.—The proposed monthly record would take too 
much of our space. 

Ax OLD Practicat Mrxer.—We think you hardly torch 
the side of the question with which we have to deal, 
viz.—the scientific moans available for the prevention 
of explusions, 
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APPLIOATIONS FOR LETTERS PATENT DURING THE 
WERE ENDING MAY 7, 1871. 


1388 H. Myerns, Liverpool, for a solution for joining vuleanlsad 
indlarubber. 

1987 G. Edwards, Park - road - villas, Battersea, for improvements 
in cabs and other vehicles or carriages. 

1288 J. Walker, James-street, Saint Luke's, and A E. Ragon 
Upper Woatboarne-terrace, for a new or improved method o 
conatracting public and private buildings, bridges, and other 
similar structures practically fireproof by the combination of wood 
and fron in the framing thereof. 

1299 L. Cooper, Manchester, for improvements in machinery and 
Apparatns for transporting passengers, goods and other articles. A 
communication. 

1290 H. A. Bonneville, Piccadilly, for a new or improved medical 
injecting or irrigating apparatae. A communication. 

1291 J. Smith, Manchester, for improvements in machinery or 
apparatus for beetling woven fabrica 


1292 D. Hebson, Liverpool, for improvements in steering ger. 
12986 C. Duff. Wandaworth-road, for improvements in the treat- 


ment of brons substances to be used in the manufacture of pulp 
for paper, und for conversion into spun and textile fabrics. 


1294 T. B. Blamires, Huddersfield, for improvements in 
machinery for spinning or twisting yarn. 

1205 B. A. L. Hautrive, Shrewsbury, for an improved apparatas 
to facilitate drawing and skotehing. 


1236 R. Boyle, Glasgow, for improvements in ventilators and 
smoke extractors. 

1297 J. Firth, Sir C. H. Firth, and E. Firth, Heckmondwike, 
Yorkahire, for improvements in looms for weaving. 


1998 Sir J. Whitworth, Manchester, for improvements in gun 
carriages. 

1299 J. Bending, Oxford-street, for improvements in apparatus 
for producing vapours for medicinal purposes: 

1900 J. T. Griffin, Upper Thames-straet, Londra, for improved 
arrangements of renping machines to facilitate their transport by 
road or from place to place. A communication. 

1901 W. G. K. Breavington, Regent-street, and T. I. Isaacs, 
Archer-street, Middlesex, for improvements in reed organs. 


1802 J. H. Johnson, Lincoln's Inn-flelds, for improvements in 
the manufacture of steel, A communication. 

1809 W. 8. Fish, Glasgow, for improvements in locking nuts on 
the bolts naed in tho a of rails and othor situations, and 
in means employed therefor. A commanication.. 

1801 W. R. Lake, Southampton-buildiugs, for i:anrovementa in 
roofing and in apparatus employed in the manufactnro of the same. 
A commonication, 

1305 H. Hirsch, Craven-atrect, Strand, for improromente in the 
form and construction of ahlps and other vessels. 


1306 ©. Lund, Fleet-street, for an improved cnttmg instrament 
particularly inteuded for opaning tins of preserved food. 


1307 L. Bradley, Park-place, Regent's-park, for improvements in 
the manufacture of cement. 


1308 C.H. Sonthall, Leeds, for improvements in machinery for 
finishing the bottoms ef boots and shoes, and for paring the edges 
of the soles and heels, 


1300 W. W. Box, Crayford, Kent, for improvements in apprratus 
used in the manufacture of gang. 


1310 M. Henry, Flect-chambors, Finet-streat, for improvements 
in recde, aless, or combs used in the munufacture of textile fabrica, 
A communication. 

1311 W. Jackson, Caroline-strect, Pimlico, for Improvements in 
sowing or stitching machines consists of a guard which prevents 
the under cotton or thread from being caught by the hook, and an 
improved system for fixing the needle. 


1813 F. A. Gatty, Accrington, Lancashire, for improvements in 
printing and dyeing cotton fabriva. 

1818 C. A. de Laskarzews'ki, Coventry-atrest, Middlesex, and 
H. Kehrmann, West Brompton, for improvements in the manufac- 
tare of pianofortos. 


111 G. B. Smith, Kennington, for improvements in manger logs 
or balls, š 


13t5 J. S. Haghes and C. E. Spooner, Carnarvon, for improve- 
ments in the means of obtaining motive power jor workiug rail- 
ways and tramways. 


1316 J. Fielding, Liverpool, for Improvements in sterm and 
water rotatory engines, applicable also for pumping purposes, 


1517 J. Hlodgkinsen and T. Thornley, Bolton, for Improvement 


applicable to bobbin and Ny frames for preparing cottun and other 
fibrous materiala for spianing. 


1318 W. H. Pereival, Aldershot, for improvements in camp 
bodsteada. 


1319 N. Codddington, Chaneary-lana, for improvements in print- 

191 presses, partly applicable to other machinos. A commanica- 
) on, 

1339 W. A. Lyttle, The Grova, Hammaramith, for improvements 
inthe means and apparatus for attaching telegraph wires to in- 
sulators, and for protecting such and other insulators from 
breakage. 

1721 W. A. Lyttle, The Grove, Hammersmith, for improvements 
in the construction of ships and bosta. 

1322 A. Clark, Rathbono-place, Oxford-etroet, for improvements 
in corrugated metal revolving shutters, , 

1838 II. R. Fanshawe and M. Bird, Sonthampton-buffdings, for 
improvoments in cigars, chervols, und cigiretter, and in their 
mannfacture, and in the manufacturing apparatus employed, 

1824 J. Piddington, Graceshnurch-atreet, City, for improvements 
in breoch-loadtng fire-arios. A communication. 

1815 G. T. Mackley, Sharetitch, for improved apparatus for 
supplying cotton und other fibrous materials to the shuttles of lock- 
stit-h sewing machines. 

1326 E. Craddock, Fowkes’-bnildings, City, for improvements in 
the manufacture of pipe wrenches, 

1327 T. Christy, jan., Fenchurch-streat, City, for improvements 
in the treatment of ammonincal and other liquor of gas-worka, 
sewage, and other waters containing foreſan matters in suspension 
or solution in order to obtain useful products therefrom. A com- 
munics ion. 

1323 H. A. Dufrené, South-street, Fiasbary, for improvemente in 
watches. A communication. 

1829 J. H. Johnson, Lincoln's Tan-fields, for improvements in 
apparatus for disengaging sbips’ boats. A communication. 

130 F. Finlay. Cuamden-grove, Peckham, for improvements in 
tho further application of asphaite, 

1581 A. Smith, Manchester. and E. Kenyon, Hollinwood, Lan- 
cavhiro, for improvements in the manufacture of velvets, volveteens : 
and ot uer piled fabrics. 

1333 W. B. Lake, Sonthampton-bufldings. fer improvements in 
the construction of metallic springs. A communication. 

1233 J. Richards, G. Lawrence, and J, W. Lingard, Birmingham, 
fur an ituproved spring flower or bonquet holder. 

Ii W. Darlow, North Woolwlch, for improvemonts in the 
construction of portable magnets fur curative and other purpoves, 

145 N. Acer, Grosvenor rosd, l'imtie», for improved machinery 
for tue wannftactnre of stock and other bricks and eliuilar boules 
from plastic matorinls. 

1333 M. Henry, Fleot-chambers, Fleet-street, for an 
box. A communication. 

1337 J. James, Prinves-street, Lambeth, for improvements in 
part of the process of manufac: urig cartridge cusee und iu ap · 
q paratus therefor. 
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1833 W. Hammant, Bonrariaetrest, Flset. street. for a new cr 
improved method of propelling carriages with or ty compzrers-d 

1880 W. E. Kochs, Manchester, for an improved boiler for gene- 
rating steam. 

1840 8. Vigourenx, 8“ Denfs, France, for an improved means of 
forming threads nnd tho production of fabrics therefrom. 

1841 4. P. Stephens, Brooklyn, U.S., for improvements in vise: 
for machinists and others. 

13 R. B. Stephens, Langrish, Hants, for a new or improved 
milk-condensing apparatas, 

1348 J. Briggs, High Holborn, for a new or improved apparstas, 
i or method for giving, receiving, and taking Toisa by 

allot. 

1344 W. N Hodge and R. R. Hodge. Mitwa, for improvements 
in the construction and arrangement of boilers for genrraticrg 
steam and economising fuel. 

1816 J. H. Johnson, Linenin's Inn-fletds, for improvements in 
carding engines. A communication. i 

1946 D. Bentley and J. B. Jackson, Bury, Lancashire, for im- 
provements in the construction of cylinders or drums for paper- 
making and other machines. 

1847 T. J. Denne and A. Hentschel. Cambridgo-road, Mile--n4, 
for improvements in matorials for dyeing raw, felted, and woven 
fabrics, and printing fabrics. 

1349 T. J. Denne and A. Hentschel, Cambridgo-rnad, rf. end. 
for improvements in materials for finishing and carrying leather. 

1810 E. T. Hughes, Chancery-lane, for improvements in the 
manufacture of pianofortes. A communication. 

1850 W. M. Brown, Southampton-buildingzs, for improvements in 
centrifugal machines. A communication. 

1951 A. M. Clark, Chancery - lane, for improvements in rotary 
engines. A communication. 

138 H. E. Newton, Chancery-lane, for an improved composition 
to be used forthe manufacture of drain pipes and other articles 
and as a substitute for artificial stone. A commanication. 

1889 T. T. Macneill, Warwick-atreet, Cockepur-street, Fr iu · 
provements in subterranean railway or tramway intercommunics- 
tion fer cities and towns, and in the structures and apparatus em- 
ployed therefor. 

1854 J. Imray, Southampton-bnildings, for improvements ia 
interlocking apparatus of railway points and signals 

1855 W. Brookes, Chancery-lane, for improvements in means 
for communicating motion end pressnre to parts of presses, cocks 
and valves, vices and Jacks, which improvemonts arg also all: 
able in communicating motion and pressure to parts of ctber 
apparatus. A communication. 

1358 R. M. Marchant, Kirby - street, Hatton-garien, and B. J. 
Angell, Lubenham, Leicester, for improvements in horse- shoe. 

1357 R. W. Marshall, Owlerton, Sheffleld, for improvemcats in 
the manufacture of bearinza. 

1833 R. Waygood, Falmonth-· road, Surrey, for improvements in 
the construction and arrangement of steam and other enzins 
governors, and in valves to be used in connection therewith. 

1359 G. H. Carter. Eltha u, Kent, for improvements in the en. 
struction of gas stoves, applicable for pean public and prise: 
buildings, pinerics, hot-houses, graperſes, sneh like buildis ys 
und purposes. 

190 W. Ellis, Sonth Lambeth, for improvements im or ap- le- 
able to machinery or apparatus for cutting wood to any required 
shape, pattern, or design. ° 

1861 W. R. Lake, Sonthampton-buildings, for improvements in 
the manufacture of knitted fabrics, and iu machinery ompr 
therefor. A communication. 

1862 R. Fish, IIornsey. for improvements in the method of an1 
apparatus for revivifying materials used in the purifiontion of gas. 

1883 W. Mitchell, Waterford, Manchester, for improvementa 12 
the manufacture of felt carpets. 

1864 E. Slaughter and A. L. Sacré, Rristol, for improvements in 
the conatruction and coupling of lecomotive engines. 

1965 J. E. Walker. Sundorland. and J. W. Cole, Newcastle- npor- 
Tyne, for improvements in apparatua for acreening coals, 

1366 J. Parks, Northwich, Cheshire, for Improvements in fixing 
salt pana and in arranging the furnaces under the same, 

1387 F. J. Sweeting, Rotborhbithe, for improvements in apparatus 
for lowering boats from vessels. 

1368 J. P. Flson, Cambridge, for an improved lifting and steering 
gear for double and three farrow plonghs. 


1369 P. Conper, Edinburgh, for improvements in motive-pewer 
engines. 

1370 H. Lomax and J. Lomax, Laneashire, and G. F. Brad ry 
and T. Chadwick, Oldham, for improvements in sewing machines. 


ma T. Turton, Liverpool, for improvements in spring siaty 
valves, 

1372 W. D. Player, Birmingham, for improvements in machisery 
for the manufacture of battons, 

1978 T. J. Denne and A. Hentschel, Cambridge-road, Mileert, 
for preserving meat. 

1874 W. L. Wise, Chandos-chambers, Adelphi, for improvements 
in musical instraments. A communication. 

1373 C. el. Compton-stroet. Brinsawisk-square, far a nes 
wahing furi for obliterating marks or atains in white linen 

1376 D. G. Fitzteraid, Loughboro'-rond, North Brixton, snd 
B. C. Molloy. Etm-eourt, Temple, for improvomonts iu treating 
comonnnd aubstaneas by the agency of elretricity, and thare:y 
decomposing them or rasolving them into their cumpononts, 

1377 J. D. Culp, Santa Clara, U.S.. for an improved process fu 
drying and caring leat tobacco raised from Havanna heed, and to 
be uaed for the manufactura of cigars, in order to impart tart tua 
colour and flavonr of real Havanna tobacco, indopendent of the pi! 
and elimste in which it is raised. 

1378 W. R. Lake. Sonthampton-buildinga, for improvements is 
electric torches for lighting gas. A communication. 

1879 R. J. Edwards, Shoreditch, for improvements in the mana 
facture of sand, emery, and clase paours and cloths, and is che 
machinery and apparatus emploved therein. 

1880 B. Hunt, Serle-street, Lincoin's Tan, far improvement: ia 
the manufacture by rolling of straight axles for waegoana, tenders, 
locomotives, and other wheeled vehicles. A coinmantetion. 

1881 B. Hunt, Serlo-strast, Lincoln's Inn, for improvements iz 
Ae manufacture of metallic wheels ior railways. A communis: 
tion. x 
1702 J. H. Johnson, Lincoln's Inn- felis. for improvements ia 
the treatment of corn nud other grain, and in the machinery w 
apparatus ewployed therein. A communication, 

1381 J. H. Johuaon, Lincoln's Inun-telds, for improvements 13 
tbe treatment of coal and in tho proguration of artideas! fu.l 4 
communication. 

10934 R. J. DB. Mills, Southampton-baildinegs, for imnrmvements it 
apparatus for heating air to a high temparatare for use in furnace 
und fog other purposes. A commanicacion, 


PATENTS SEALED. 


29558 W. H. Tooth, for improvements in breech-loading amail 
arma, f 

2973 A. Jaynor and 8. F. Smith, for improvements in nic’! 
aignals for naval, military, and ochor purposes where night 4d . 
ling is required, 

2:78 J. Blagey, for improvements in brakea, 

2931 II. Dent n. for improvemonts in octua‘ing and constrastiat 
the rakes ot reapiug and mowing machines, 

2093 G. Heywaol and G. Whowell. for inprovements in 4 
boilers of generators, and in the arm ngemont ot tho furnace: nit 
fines thereof, 

2 J, C. Mewbam, for improvem: n in michinea for es. 
broidering. 
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AIR AND RAIN.“ 


UPPER this title Dr. Angus Smith has 

gathered together and published the results 
of his investigations into air and rain, and of the 
experiments made to determine their relative 
purity or impurity in various parts of the British 
Isles and on the Continent. Asa first step towards 
establishing a chemical climatology the book will 
undoubtedly be extensively read; and although 
a tentative effort to place the analysis of air and 
rain as affecting the health of the community on 
amore scientific basis, it must be regarded as 
the standard text-book of the present time, and 
in all probability for a long period in the fature. 
Dalton, it is said, considered that chemical 
experiment could not distinguish the air of Man- 
chester from that of Helvellyn, but the progress 
made in scientific knowledge since that time 
has shown that he was mistaken, and that it is 
not only possible to exhibit a distinction between 
the air of our manufacturing towns and that of 
Ben Nevis, but also between the different parts 
of those towns themselves, and, further, to draw 
important conclusions from the results thus ex- 
hibited. Chemistry, says Dr. Angus, has not 
hitherto cone enough in sanitary inquiries, 
though it ought to be able to relieve medical 
men of much of their heavy responsibility, and 
it is chiefly with this view that he has gathered 
together the papers and reports written by him, 
the latter being furnished to the Government in his 
capacity of Inepector-General of Alkali Works. 
Besides the two principal gases found in 
atmospheric air we know that there are others 
which, though small in quantity, are never- 
theless powerful for evil, and in the neighbour- 
hood of towns, and particularly of those which 
are the seats of special manufactures, ocular 
demonstration is afforded of the deleterious 
nature of some of the vapours and gases thrown 
into the air in unknown quantities and numbers, 
while others, probably not the least hurtful, 
escape detection both by the eye and nose. We 
know also that there are innumerable solid par- 
ticles, consisting of common salt, sulphate of 
Boda, nitrate of ammonia, and sometimes lime- 
salts and iron, as well as phosphates, iodides, and, 
in fact, probably a little of nearly everything at 
times. Besides all these we have organic sub- 
stances given off from animals and vegetables, 
and, finally, living things themselves, capable of 
propagation wherever they may find suitable con- 
ditions aud food. It may possibly be true that 
some of these latter are useful, many inert, but it 
cannot be doubted that a very large proportion 
are positively hurtfal—conveyers of disease, if net 
actually the producers. 


Numerous observers have experimented on the 
air and calculated the amount of oxygen it con- 
taine, and although formerly results differed, 
owing probably to defects in the modus operandi, 
latterly the analyses have come much nearer 
agreement and to minute accuracy. Gay-Lussac 
and Humboldt gave the mean as 21:0 volumes per 
cent. of oxygen; De Saussure, after numerous 
experiments at Chambeisy, found a mean of 21-0; 
and Dalton found the air at Manchester to con- 
tain from 20:1 to 21:5 per cent. Bunsen, at 
Heidelberg, however, found an average of several 
trials to give 20:924 ; and Regnault, whose results 
are probably most reliable, from the number of 
experiments he made in different parts of the 
World, obtained a mean of 20949, while 100 
specimens of Paris air gave 20:96. Priestley, 
when oxygen was first recognised, imagined that 
the amount varied to the extent of 6 per cent., 
and Scheele is said to have obtained äs much as 
30 per cent.; but Cavendish, by making a series 
of 500 analyses, arrived at the conclusion that 
20'833 was the mean amount, and later experi- 
ments have shown that he was not far out, 
J 8 


* Ale and Rain. By R Ancoe Sutu, Ph. D., F. R. B. 
F. C. 8. London: Longmans. 
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Graham and Liebig both giving 20:9. Dr. Angus 
Smith found, from repeated analyses, the follow- 
ing percentage, which we extract from his table 
as characteristic situations :— 

On the N.E. shore and heaths of Scotland 


Outer circle of Manchester (not raining) 
Open places, London, summer 


„ 2 „ „6 6 „6 „ 


2222 2 66 „„ „„ „ „66 „„ „660 


In a sitting-room, which felt close, but not ex- 
Se rr ? 0:990 
In a small room with petrolenm lamp .......... 20 840 
Theatre gallery, 10 80 p.m. nnn . _ 20:880 
Theatre pit, 11.30 pmãmmꝛ̃mu . cece ees 20 740 
Backs of houses and about closets .............. 20°700 
Court of Queen's Benenn 20 650 


Under shafts of metal mines (average of many) 20424 
When candles go ouutttt cece 18 500 
Worst specimen found in a mine 18-270 
Difficult to remain inn 17:200 


The cursory reader who does notstop to examine 
what these figures really mean will probably ex- 
claim, What difference capable of affecting health 
can there be in the air of London and that of Scot- 
land—20-999 against 20-950 per cent. of oxygen 
It is quite true that a mere deficiency of oxygen 
to the extent of 49-10,000ths may affect us but 
little, but that deficiency means something more 
than a mere absence to that extent of oxygen; it 
involves g question as to what has taken its 
place. Even so slight a difference as that 
between 20:999 and 20:980 is equal to 190 in a 
million, and if we put impurity into water at this 
rate it amounts to 13-3 grains in a gallon. This 
amount, says Dr. Smith, would be considered 
enormous if it consisted of putreſying matter, or 
any organic matter usually found in waters. But 
we drink only a comparatively small quantity of 
water, and the whole 13 grains would not be 
swallowed in a day, whereas we take into our 
lungs from 1,000 to 2,000 gallons of air daily. 
Wo must remember, too, that the blood receives 
the air and such impurities as are not filtered 
out in its passage, whereas the stomach has 
powers of disinfection and destruction which 
render harmless many organic impurities con- 
tained in water. But if we talte the air found 
in the pit of the theatre we find that the differ- 
ence amounts to 2,590 ina million, and the impor- 
tance of the minute analysis becomes evident. It is 
rather curious that in the atmosphere of towns more 
oxygen is found after rain has washed out the 
carbonic acid than before, some analyses giving 
more than 21 per cent., the experiment being 
frequently repeated to guard against what at first 
was supposed to be an error. 


The experiments carried on at Dr. Smith’s 
laboratory in Manchester furnish in a conclusive 
manner, the proof of the statement enunciated 
above; for, from a number of trials on air taken 
from the front of the laboratory and from the 
back near an ash-pit—in which the means were 
respectively 20:943 and 20°70—it was found that 
not only was there a diminution of oxygen in 
the lersp we spot, but that the carbonic acid was 
not in suthciently increased proportion to make 
up for the loss of oxygen. Dr. Smith thinks, 
therefore, that wherever there is a diminution of 
oxygen from the standard that is a proof of 
impurity. ‘‘We see putrid mattor laid on the 


ground, and find it disappearing rapidly, and 
yet we are told that it is not accompanied by 
loss of oxygen: it is not credible, and the results 
Those of our 
readers who are curious to know the percentage 


given show it to be incorrect.” 


of oxygen found in different parts of London 
and in various parts of the kingdom and the Con- 


tinent, must refer to the book; but we may 
mention that the average of six samples taken on 
the Metropolitan Railway give, as might be 
expected, a result as low as that found “ about 
backs of houses and closets’’—viz., 20-70—one 


specimen taken at the open window at 10 a.m. 


only giving 20°60. We may also mention that 


the amount of carbonic acid from air at the top 


of the Monument was considerably in excess of 
that found at the Duke of York's Column, or 


at Small Alley, Smithfield. 


Not the least interesting of Dr. Smitb's 
experiments were those undertaken to ascertain 
the amount of impurity in metalliferous mines, 
the air of which is contaminated by the candles 
and the breath of the miners, as well as by the 
gases given off in the explosion of gunpowder. 
Besides the impurities proceeding from these 
sources, there are, of course, small quantities of 
organic substances derived from tallow, tobacco, 
the human skin, and from putrefaction : it was 
found impossible to separate these, and in order 
to obtain a reliable idea of the separate effect of 
the principal agents, a lead chamber was con- 
structed in which the experimenter could shut 
himself up from the externalair. This chamber 
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contained 170 cubic feet of air when furnished 
with a table and chair, and occupied by eze 
person. On a day when the temperature was 
45°F. no difference in the air breathed wag 
perceptible for 25 minutes, but when drawn Tron 
the top by ee an umbrella up and down. it 
scemed like a soft wind capable of producisg a 
slightly pleasant feeling, being, however, utterly 
without the property of producing that cheering endl 
exhilarating effect to which we are accustomed im 
a gentle breeze. The air was moist, and a 
specimen of it deposited water. After an 
hour the well-known organic smell noticed in a 
crowded school-room was perceptible on moving 
about rapidly; and at the end of the experiment, 
which lasted 100 minutes, had a very unpleseeat 
flavour and smell, and persons who entered im 
mediately the door was opened, pronounced it very 
bad. Still, Dr. Smith says he did not feel ua- 
comfortable, although the percentage of oxygem 
must have been reduced below the average Sound 
in the ordinary circumstances of daily life, show- 
ing the seductive and insidious character of 
breathed air. After a stay of 2 hours 2 
minutes in the chamber, however, long inepirs- 
tions became more frequent, and the ar was 
found much less agreeable when breathed at the 
upper part by standing on a chair; at the end ef 
three hours tha amount of oxygen was reduced 
to 19-61. In an experiment with burning candles 
it was found that the amount of light was 
sensibly diminished, and when the candles went 
out the percentage of oxygen was found lo he. 
18:80, and of carbonic acid 2:28, On entering 
the chamber with candles and a spirit lamp the 
lights were speedily extinguished, and it was 
found impossible to re-kindle them with matches, 
the ordinary wooden ones refusing to jgvile. 
Still. it was possible to breathe without dificully, 
although a feeling of discomfort was soon expri- 
enced. Afterwards gas was lit and burnt brilliantly, 
but on entering with candles after the gas hed gone 
out they were instantly extinguished. Neverthe 
less, it was still possible to breathe, althomzh 
when Dr. Smith stood on a chair he experienced a 
feeling similar to incipient faintness; but the 
senses were not annoyed by anything beyond a fost- 
ing of closeness, by no means go unpleasant asa 
school-room.” This is an important fec', am 
Dr. Smith says, showing almost conclusively 
that organic matter is the cause of the an- 
pleasantness to the senses on entering a school- 
room; for there was comparatively little organis 
matter in the chamber, and the school-room would 
have more oxygen than the chamber, the per- 
centage found in the latter, after allowing the 
door to open for three persons to enter, being 
found to be only 17:45. The conclusion to be 
drawn from these experiments, therefore, is tha: 
the senses are bad and inefficient guides to tho 
wholesomeness of air as regards the amount of 
oxygen and carbonic acid, save when the former 
is reduced and the latter increased to suck om 
extent that the lungs seem to refuse to expend, 
and the whole vital action is threatened wit. 
paralysis. This was clearly proved in an experi- 
ment, in which a young lady entered the chamber 
as the candles were giving indications of wing 
out, so that there could not be over 19 per cent. 
of oxygen nor less than 2°1 of carbonie acid. As 
no one had been breathing in the chamber tie 
was no organio matter from the human body wm 
the air, and for five minutes the yonny lade 
found no difficulty in breathing, and experience 
no unpleasant sensation, but at the expiration of 
that period she became suddenly pale, aud bad te 
be assisted ont of the chamber. It will thas te 
seen within what very narrow limits the arwvent 
of oxygen necessary for healthy life is contucd, 
and the importance of the figures given iz the 
table above is clearly shown. Rooms badly 
ventilated which contain less than 20:7 per cent. 
of oxygen are very unwholesome, and the seseg- 
sity of taking iato consideration the proper 
of oxygen and carbonic acid inthe sanitary im- 
epection of factories and workshops is abundantly 
evident from the results obtained by Dr. Smith. We 
must postpone our remarks on the portion of tbe 
work devoted to analyses of rain to a futur 
time; but meanwhile we may say that (how 
“ beginnings of a chemical climatology” sbat 
be studied by all sanitarians, and their teach:ngs 
thoroughly grasped by those whose duty it «wii 
be to direct legislation on the subject. 


* Candles placed in a tin bax over water. hes ever. 
were found to burn till the oxygen was reduced ted“ . 
155 per cent.; but in the lead chamber the a 
extinguished by the tallow refusing to melt. 
reason ininers incline their candles so that th. 
may melt the grease. 
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ELECTRICITY—WHAT IS IT? 
By B. THoxpson. 

I.— Electricity a Form of Motion. 
1 RNOW, to those tolerably well acquainted 
with the science of electrioity, few arguments 
would be required to make them believe that 
electricity is a form of motion as much as heat or 
light; but since the object of this communication 
is more especially to show the difference between 
the motion of clectricity and that of heat, light, 
or sound, I think it advisable to go through the 
principal arguments fur supposing electricity to 
be motion, as they all bear directly upon the 

subject which is as follows. 

Electricity is a forco which resists all direct, 
analysis on account of the difficulty which is 
experienced in retaining it, and the great restric- 
tious one is under when dealing with it, which 
are greater and more numerous, I think, than 
those required in the examination of any of the 
other physical forces ; we can, therefore, only 
junge of its uatnre by noting the laws which 
govern its development and phenomena; these, 
again, are very numerous and complicated, many 
of them, however, are identical with the laws 
governing other branches of physical science, and 
I think wo shall be able to obtain clearer concep- 
tions of the nature of electricity by studying this 
connection, together with the exceptions, than it 
appears we arc enabled to by direct experiment. 

We will first consider in what respects 
especially it differs from the ordinary physical 
forces of sound, heat, and light, as the coincidences 
of the laws regulating these and electricity are 
very siznificant, and point to an intimate connec- 
tion, if not common origin. 

Sound, we know, is propagated and made sen- 
Bible to us by the undulations a vibrating body 
bas impacted to the surrounding air; the molecules 
of air in immediate contact with the sounding 
body deliver the pulse they receive to other con- 
tiguous molecules, and so the motion is carried on 
until expended. And, 80 faras can be ascertained, 
heat and light are propagated by the same wave- 
like motion, which, however, does not use the air 
asa medium, but a (hypothetical) ethereal sub- 
siance called ether. This is supposed to pervade 
all space and surround the atoms of all bodies, 
preventing the atoms themselves tonching each 
othor. The rate of vibration in the case of light 

‘and heat is, however, immensely greater then 
that prodneing sound, as the substance which 
conducts them is immensely rarer than that 
waich conducts sound. 

Apparently, electricity bears most resemblance 
to fhe former of these forces in reqniring a sub- 
stance moro ponderable than ether to conduct it 
—as wo shall see by after experiment—yet it is 
more idtimately connected with heat than sound; 
ns is shown by the ready and reciprocal transmu- 
tation of the one into the other, so that a full 
explanation must bo one founded ona property 
common to both sound and heat. The most 
evident common property, and, I think, the one 
upon which all the other resemblances depend, is, 
that they are both modes of motion. Therefore, 
we may with some reason infer that electricity, 
also, is a mode of motion, and this will appear 
more cvilentas we proceed 

I. is now generally admitted by philosophers 
that the dynamical theory of heat is most in 
accordance with the present state of scientific 
kuowledge; especially since the exhaustive inves- 
tigations of Professor Tyndall; and the belief, 
tus, is growing fast that all the physical seiences 
fre connected, aud require a dynamical theory to 
account for their bchaviour; therefore, it cannot 
be regarded as presumption on our part to attempt 
tu prove that electricity is a mode of motion, in 
opposition to the conventional finid theories, eepe- 
cislly woon wo s23 the very intimate connection 
With heat, which we know is a mode of motion. 

Wo will first investigite the phenomena which 
called forth iuo remirk at the commencement, 
that electricity apporently requires a substance 
wore penleradle than ether to conduct it. It is 
iinpossible for us to conceive of force apart from 
matter, as itis only manifest to us by its effects 
in nature, and we are compelled to recognise the 
existence of a something pervading all space, by 
uich tho waves of light from distant stars reach 
us, and this assumption receives veritication frorn 
tho observed retardation of some planetary bodies 
trom resistance, So electricity roqnires matter 
to act upon, otherwiso it is not manifest to us, 
nor does it exist. This leads us to iuquire imme- 
ciately into its relation to the substance which 
conducts it; the inquiry is attended with difficulty, 
uud we are apt to be misled, for we find that a 


solid conductor, such as copper, enables electricity 
to pass freely through it; but we also find that a 
comparative vacuum, such as that in the vacuum 
tubes (so called) of Geissler, &o., seems to facili- 
tate the conduction of electricity ; in the latter 
case, we are led to attribute the conduction of 
electricity to the ether contained in the tubes 
(absence of air, if you please); but to suppose 
that the conduction in the case of copper is due 
to the ether surrounding its atoms is untenable, 
for as Faraday remarks, ether exists alike in 
conducting and non-conducting bodies; it would, 
therefore, in the case of a conductor, be conduct- 
ing, and in the case of a non-condpctor, non- 
conducting.” So we have every reason to believe 
that it is the substance of the conductor itself 
which affects its conducting power for electricity, 
and not the ether. The following experiments I 
have selected to still further prove this point. 

If a tube—fitted with two platinum wires in its 
ends, so as to be a very short distanoe from each 
other in the tubé—be connected with a good nir- 
pump, so that it oan be exhausted whilst electri- 
city is passing between the two electrodes; then 
heated to a dull redness, and the exhaustion oon- 
tinned; in a short time the sparks will coase to 
pass: the tuhe may now be sealed, and although 
there is a very slight distance between the pla- 
tinum points, the passage of electricitv is com- 
pletely stopped. Indeed, a vacuum sufficient to 
effect this is not at all difficult to obtain, for if 
three tubes of the kind described above be filled 
with chlorine, and the gases of bromine and iodine 
respectively (three simple substances), and a 
enrrent of electricity allowed to pass through 
them, the gases, will combine with the platinum 
electrodes, from the negative pole of the battery, 
and in a short time so completely exhaust the 
tuba that electricity will oease to be conducted. 
Also, if caustic potash can get at the gas in car- 
bonic acid vaenum tubes, it absorbs the carbonic 
acid (CO.) by degrees, until electricity will not 
pass, secming?’to show that a substance of a 
ponderable unture was necessary for the conduc- 
tion of electricity, for the quantity of ether 
would ceriuiuly be increased by the removal of 
the air. 

Roasoning from the above experiments does it not 
appear singnlar that a comparative vacuum should 
conduct electricity well, when one more perfect 
will not conduct it at all? but the fact may be we 
are mistaken in supposing that an attenuated 
medium conducts (in the sense I am now speaking 
of conduction) better than a solid conductor, and 
it will be my next duty to prove that it does not, 
both by expcriment and reason, but that the effect 
we sea is dne to the incandercenco of the particles 
of ponderable matter between the electrodes, 
which, if it be 80. implies increased resistance 
rather than oonduotion, for we know the greater 
the resistance in a conduotor, so long as it will 
allow a current to pass at all, tho gre..cer will be 
the heat developed in it. 

For the dotermination of this point the aid of 
the spectroscop is very valuable. If tha spectrum 
of a luminons body is examined by a spectroscope, 
it is found to contain certain bright bands across 
it, characteristic of and peculiar to the substance 
or substauces which are incandescent. If we 
allow the sp:ctrum to pass through the incan- 
descent vapour of any of the elements burning the 
rays of like refraugibility are ubsorbed by it, and 
on now examining the spectrum the lines charac- 
teristic of the absorbing vapour are there, but are 
now dark instead of light. This explanation is, I 
think, suficient to enable any ons to underatand 
the reasoniny founded on it. 

Now, if ou examining the spectram of the light 
we observe in a yacnum tube when a current of 
olectricity passes, wo discover the bands are such 
as would result from the incandescence of the 
gases or v pours in the tube, and that the lines 
are bright oncs, can wa rezist the evidence forced 
upon us that the contents of the tube have been 
render:d incandescent by the electric current ? 
That the lines are brizht and characteristic, and 
the deductions drawn therefrom justifiable, will, 
I thiuk, be evident from the following quotations 
of exp-riments. 

Professor Posen, in one of his lectures at the 
Apothecaries' Hall, gave some experiments with 
Geissler tubas with which to demonstrate the 
various characteristic lights emitted by incan- 
descent hydrogen, carbonic acid gas, nitrogen, &c. 
The nitrogen lines are seen in the spectroscope 
when the c'-ztrio spark passes through air, 
together with those of oxygen and hydrogen, owing 
to the presence of aqueous vapour. 

From the latter experiment, I think, we may 
form a reazonable and important hypothesis 


— ——— rr 


namely, that. when elestrieity manifests itself to 
us as light by spark, or otherwise, it às due to 
incandescent matter, whether it takes place in a 
vacuum tube or not. This idea is also aupported 
by the fact that electricity passing through air 
gradually converts some of the oxygen into ozone, 
an allotropic form of oxygen. Sulphur, selenium, 
phosphorus, chlorine, bromine, and all the carbon 
compounds, &., also give different and character- 
istic spectra when the electric current passes 
through them. If the spark takes place throngh 
a compound gas or vapour the spectra are those of 
the elementary constituents of the gas. It seems 
as if at very intense temperatures chemical com- 
bination was impossible, and oxygen, hydrogen, 
chlorine, and the metals, &., could exist in a 
separate state, although mechanically mixed 
together. 

It has also been shown that when the electrodes 
of a battery are composed of metals, coloured 
sparks are obtained characteristic of the metals, 
and by which their presence can always be dọ- 
tected, if not directly from the colour, by means 
of the spectroscope. 

All-these facts, I think, give great additional 
support to the hypothesis before expressed, that 
it was not the clectricity we saw in a vacuum 
tube or as a spark, but that there had heen 8 
transmutation of electricity into light, by its 
rendering the intermediate substances incaa- 
descent. 

Aud it is important for us to notice that the 
light and heat (the light being a consequenee of 
the heat) produced are directly dne to the electric 
current, and not to ordinary combustion, for 
they are produced in gases and vapours which 
will not support combustion in the least, or it 
might be supposed that the current’s only function 
was to heighten the affinities of the clements. 

In the above experiments we have the foros 
of electricity producing the motion of heat, 
which must be the result of some fcrm of motion 
accompanying the current of electricity, and in- 
Reparable from it. We will, however, continne 
the proof of this motion farther, and in another 
direction. 

When electricity is invariably sent through the 
same pole of an induction apparatus, through 
the wire of a telegraph, in a very short time the 
wire is torn or divided into small sections, which 
destroy its continuity; but when the current is 
sent alternately through each pole, the conducting 
wire remains uninjured. As each atom of the 
wire has its own electricity the same as each 
atom of the wire bas its own heat (motion), it 
seems tn indicate that daring the passage of the 
same kind of electricity the pole of each atom 
is forced more and more in the same direction, 
till at last they are not able to return to their 
normal condition ; the coercive force is completely 
overcome, and a rupture takes place, the more 
readily if there be any imperfection in the wire. 

Faraday was led to believe that the condaction 
of electricity might be only a consequence of de- 
composition, for ha found that ice would not 
con luct electricity at all (friction, would, however, 
overcome the resistance), whatever the power of 
the battery. Water, however, was readily de- 
composed by a powerful battery, and this behs- 
viour he found almost universal—that bodies 
which do not conduct electricity when soli 
acquire that property when fluid, and are generally 
decomposed as soon as conduction begins. He 
also informs us, I think, that there are bat two 
exceptions to this rule —sulphuret of silver and 
fluoride of lead, and his belief was that elec- 
tricity was conducted in the same manner in the 
metals, in lacks, or in gases, but in different 
degrecs. 

Looking at the preceding experiments, we shall 
find that the deductions drawn from them are of 
universal application in the science of electricity. 
Thus, when a person completes the circuit of 3 
powerful battery ho feels a shock, but only on 
making and breaking contact, because when tte 
current is circulating continually in one direction, 
the conducting atoms or molecules lying between 
the electrodes do not return to their origins 
state, but continue ina polarised one, becaus:? 
the successive polarisations are too rapid to permit 
of it. So long as there is quiesence no shock is 
felt; when, however, the current is stopped tho 
return of the polarised molecules to their origins! 
state causes a shock equal to that felt when they 
became polarised, and if the current were to 
circulate continually in one direction in a human 
body, analogous results to those noticed in a con- 
ductor of metal would occur—i.ec., the interme- 
diate matter would suffer slow decomposition 
Indeed, induction or medical coils have complet’ -: 
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superseded the battery alone as curative agents, 
because of the evil results from electricity when 
These 
coils have contact breakers to continually make 
and break the connection, and as often reverse 


applied @ireot from the battery alone. 


the current. 


I have not been particularly careful in the use 
of molecule or atom, but may say at this point 


that it is pretty evident it is the molecules which 
take the polarised state, as this assumption will 


enable us the better to understand the action of 


decomposition when the conductor is a compound, 


but at present it is a very diffieult matter to deal 
with, as there is no strict electriea!l distinction of 


conduction which oan be drawn between ole- 
mentary and compound eonductors when solid, 
although fluidity is not always essential to de- 
composition. 

Turning, however, to the more immediate ob- 
ject of this eommunication, perhaps the greatest 
proof of motion in a conductor when a current of 
electricity is circulating in it ia contained in the 
following :— 

When a current of electricity is traversing a 
wire, 80 long as it is readily conveyed, there is 
little heat cansed by it, butif the ‘current be in- 
creased, the heat is likewise increased, and, 
therefore, we bave the actual and direct trans- 
ference of one kind of force into another, which 
certainly cannot be admitted without recognising 
a great similarity of nature. So, I think, we are 
beund almoat to regard electricity as a modifica- 
tion ef the force of heat, and, therefore, a mode of 
motion, aa beat is. i 

(To be continued.) 


b. ſ.⅛—— 


OEMENT FROM SEWAGE. 


1 new method of disposing of sewage 
making it into eement, which 

praotieally aud successfully tested during 
six monthe at Ealing, @ v to the weet of 
Londan, formed the subjeot of a pa 
recaut meeting of the Socivty 


process. From this we gather, although the do- 
tails have not yet been published, nor the process 
carried ont in the most economical manner, that 
a cement equal to the best Portland or an excellent 
hydraulic lime can be made from the ordinary 
water-borne sewage at a cost which does not ex- 
ceed that of Portland cement prepared in the usual 
manner, while the offensive nature of the fecal 
matter is completely destroyed. The principle 
of the process consists in mixing with the sewage 
quantities of lime and olay, the former ingredient 
combining with the carbonio aaid of the fecal 
matters to form carbonate of lime, which is pre- 
cipitated with the other solid ingredients in the 
form of an jmpelpable powder. The lime and 
clay are preferably thrown into the main sewer 
some little distenae before reashing the outlet, so 
as to insure a more eomplete incorporation of the 
different matters while at the same time destroy- 
ing the slimy glutinous oharaeter of the sewage 
“sludge,” and keeping the drain slean and free 
from the festering and putwefying deposit which 
otherwise tends to choke it. The olay and the 
lime do not merely facilitate the deposition of 
solid matter, but, as is well known, they tend to 
purify the supernatant water. Now, lime and clay 
are the chief constituents of those limestones, 
which on oalcination yield the best hydraulic 
limes and cements, and it is claimed for this pro- 
cess that there is a sufficient gain of cement- 
making material abstracted from the sewage to 
make the operation profitable, independently of the 
advantages gained by thus deodorising and defecat- 
ing the exerementitious matters of towns, which 
must otherwise be disposed of in a menner more 
or lass aphealthy, and very often at great expense. 
Hitherto it has been found impossible to clarify 
liquid sewago at once satisfactorily and profitably. 
The grosser partioles, it is true, are deposited, 
when it ia simply allowed to stand in 
tanks, but the supernatant water still holds 
in suspension a very large amonnt of solid 
matter which renders it unfit to be turned 
into any river from which a snpply of potable 
water is drawn. There are chemicals capable of 
purifying the liquor and precipitating all the solid 
matter, but the expense attendant on their employ- 
ment is too great to permit of their use. Of all 
the chemicals hitherto employed for this purpose 
Ime and clay are the least costly, and now 
that it is shown that a useful material can be 
_ lade from the resulting deposit the problem of 
_ Sewage disposal seems in a fair way to be solved. 


The success of the new process depends in no 
small degree on the fact that the precipitated 
matter supplies to a considerable extent the fuel 
necessary for the burning operation. The sewage 
being allowed to settle in tunks, and the superna- 
tant water drawn off, it is found to be thoroughly 
deodorised, and may be expcred to tho drying 
action of the air for an indefinite period, without 
giving rise to any offensive or deleterious vapours. 
It is then dried on tiles, beneath which the heatad 
gases of the furnace are made to pass, and is then 
calcined in the ordinary manner. The fecal 
matters which subside in the settling tanks are 
found to consist to a large extent of organic com- 
pounds, which when dried and distilled, yield large 
quantities of inflammable gases; and although 
the proportion of carbon mey be small, the hy- 
drogen gives a most intense heat, the sewage thus 


supplying the greater portion of fuel required to 


turn it into cement. The experimental kiln at 
present used hy Major-General Scott, is only 
about 4ft. Gin. in diumeter, and 12ft. high, and 
the working of the process on this small seale 
requires from three to tive buahels of coal per ton 
of material, yielding a heat sufficient to keep the 
drying floor red hot, as well as burning the mix- 
ture to cement. It cannot well be doubted, there- 
fore, that on a larger scale more economical 
results would be obtained ; but even as at present 
carried out. a useful article is manufactured and 
the sewage is disposed of in the least offensive 
manner yet devised. General Scott does not enp- 
pose that his process will entirely relieve the in- 
habitants of a small place like Eeling from a sewer- 
rate, but it will reduce the expense lower than 
any system yet proposed, save the plan of utilising 
it upon land, whioh is not always that summum 
honum which its advocates would have us believe. 
It was urged in the discussion that followed the 
reading of the paper, that cement might become 
a drug in the market, if the sewage of tous 
was extensively utilised in this manner; but oven 
anpposing this io be the result, the expense of 
earrying on the would not vxeeed thut of 
the proment evatly and westefal aystem, while the 
eewace would be disposed of in a far more aatis- 
fautory manner than that at preacut in use for 
getting rid of the refuse of the metropolis. Asa 
matter of fact, however, the valae of Portland 
cement bas been considerably anymented of late 
years. Exporiments have proved that it is a most 
serviceable material when employed as concrete 
for building purposes, and wo look for a much 
more extended utilisation of its valuable proper- 
ties in time to cume. Anything, therefore, that 
will cheapen its production, even if that result is 
attained by making it a drug in the market at the 
expense of the rates, must be hailed with satis- 
faction, for from the evidenoe of Mr. Hawksley, 
Dr. Odling, Dr. Frankland, Dr. Voelcker, and 
Professor Abel, the sewago is most effectnally 
deodorised, and while tho solid ingredients—thoese 
most difficult to deal with—are utilised, the liquid 
portion can still be employed for irrigation. The 
general opinion ot those beat cepuble af jadsing, 
was in favony ef the new process, as 4 means of 
getting rid of an intolerable nuisance, the only 
objection being the largo quautity of cement pro- 
duced—estimeted by Dr. Letheby ata ton per day 
for every 10.000 persons. The plan iv, of course, 
only applicable to towns where a system of sewer- 
age is in existence or in course of construction. 


KEROSENE AS A CURE FOR 
RHEUMATISM. 


LL the way from New Zealand comes the 
intelligence that the administration of 
kerobene has had a most decido and marked 
effect in the cure of chronic rheumatism. Mr. W.G. 
Kemp, L.R.C.P. and M. R. C. S., of Wellington, 
N. Z., sends to the British Medical Journal an 
account of six eases of rheumatism, in which 
kerosene appears to have acted almost as a 
specific. The dose is a teaspoonfnl in a wiue- 
glassſul of water every other nigut. It produces no 
unpleasant symptoms, no loss of appetite, and has 
no effect upon the bowels or kidueys. Mr. Komp 
says :—‘' Althongh kerosene cannot be callcd a 
specific for rheumatism, I think that the cases cited 
are quite sufficient to induce medical men to give 
it a fair trial. I am unable to find any un- 
pleasant symptom caused by taking kerosene. 
The great objections with many people 
to taking it, are the unpleasant taste and 
smell. Some have taken it in water or 
milk; but I have lately beard a patient say he 
could take it beat with salt ; a pinch of salt being 
put into the mouth and allowed to dissolve, and 
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the oil then swallowed, mixed with abont its bulk 
of water. J am not aware of the remedy having 
ever been uscd internally; but I trustb some 
medical men will be found who wil] give it a trial 
and record the results of their cases. Externally, 
it is of great use in cascs of burus, whether severe 
or slizht; it seems to relieve pain more than any 
other application, especially if resorted to as goon, 
as the injury is received. I have kuown cases of 
gevere burn to heal up rapidly under ils use alone.“ 
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LESSONS ON CHEMISTRY.” 
By Sermo R. BOTTONE. 
(Late of the Ẹxtituto Bellino, Navara, Itaiy.) 
(Continued from p. 215.) 


SULPHURIC AcID. 
Sulphate.¢ Symbol: 
weight: 98. 


166 —PROPERTIES.—Pare sulphuric acit 
e isa transparent, colourless, oily liquid, 
of a specific gravity af 1'854 at 32° Fahr. It is 
extremely corrosive, owing to its powerful attrac- 
tion for water. For this reason it chars and 
deoomposes most animal and vegetablo sub- 
stances (which may be looked upon as compounds 
of carbon and water), by abstracting their water 
and leaving their carbon. Such is its action 
upon sugar, wood, paper, &c. Taking the ease of 
suzar as an illustration, the following equation 
will give an idea of the reaction :— 


c2. 


II ronen 
Combining 


Synonym : 
H; SC g 


Concentraged Dilute 
Sugar. sulphuric ayid. sulphurie acid. Carbon. 
— — — — — — 


Cy Hy + 11H,SO, = 11H,SO,H;,0 + Cia 


In practice the elimination of water from the 
organise subaianoe is seldom found to be so com- 
plate as that represented by the above equation ; 
aud owing to the heat generated during tho 
action, part of the unaltered sulphuric acid is 
deaumpused by the carbon produced, aud a 
quantity of sulphur dioxide is consequentiy 
ovulved. 

Bulphurio acid boils at about 638° Fahr. When 
boiled, a small quantity ef sulphur trioxide is 
evolved, and a liquid remains behiud which eon- 
tains only 98:5 per eent. of the pare acid. At 
this strength the acid may be boiled without 
being farther decomposed, its boilivg point being 
then constant at 620° Fabr., and its specific 
gravity 1:846. A temperature of 15° Fahr. crusts 
sulphuric acid to freeze to an ice-liko mass. 
When mixed with water sulphuric acid gives rise 
to the evolution of great heat, the degree de- 
pending on the relative quantities of acid and 
watcr employed. For instance, with 4 parts 
of sulphuric acid to 1 of water, the tempera- 
ture produced is 300° Fahr. N.B.—We would 
impress op the reader that on mixing sulphuric 
acid with water it is prudent to pour the acid tnto 
the water, for if the opposite mode of procedure 
be adopted, the contents of the vessel are some- 
times ejected, such is the violence with which 
combination takes place. 

Great eold is produced on mizing one part of 
sulphurio acid with four parte of snow, aud this 
apparent paradox is owing to the fact that as 
sulphuric aoid en mixiug with snow reduces it to 
the liquid form, so the heat necessary to trans- 
form snow into water is abstracted from the sur- 
rounding bodies, id est, cold is the result. 


167.—Sulſphurio acid possesses in the highest 
degree the typical properties of the class of 
bodies known under the name of acids, hence it 
may not be amiss here to enumerate them. 

Sulphuric acid is endowed with an extremely 
sour taste, so sour that 1 part of acid will give a 
distinct taste to 1,000 parts of water, hence it is 
often used to adulterate vinegar. It reddens 
litmus paper strongly, and can combine with 
nearly all metals and metallic oxides, with the 
production of a series of bodies ealled sulphates. 
When it acts on metals these generally replace 
and expel the hydrogen contained in the acid, 
thus :— 

M” + H,'8’0," — M“S“ O, J Ha 

If a metallio oxide be used, a similar expulsion 
and replacement of hydrogen takes place, but 
the oxygen of the metallic oxide combines with 
this bydrogon to form water, as may be seen by 
the following equation: 


M'O” + H,O, = M"8’0,’ + H,'0". 


* Tho right of translation and reproduction is rezervcd. 
t Iydric sulphate. 
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168.—The generic name for compounds result- 
img from the combinations of metals with acids is 
salts. A salt may therefore be defined as being 
“an acid in which part or all the replaceable 
hydrogen has been substituted by a metal or 
Bedy playing the part of a metal.” 

Salts may be divided into two grand classes— 
viz, 1. Those in which all the replaceable 
liydrogen of the acid has been replaced by the 
metal: these are said to be neutral!“ or 
„ normal” salts. Potassium sulphate, K S“ O.“, 
will serve for an example of this class. 2. 
Those in which only part of the replaceable 
kydrogen is removed and substituted by a metal: 
aucli are called “acid salts,” and hydrogen 


gotassium sulphate, 05 8˙O, may be taken as 
the type- 

169.— Bodies which are thus capable of uniting 
with acids, whether they be metallic oxides or 
the oxides. of bodies resembling metals, go by 
thé general name of bases. The terms acid,” 
„base, and “salt,” are by no means very 
acenrate, or capable of very exact definition; but 
they are very convenient to point out the general 
properties of three large classes of bodies, hence 
they are often employed by the chemist. © 
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170.—Snulphuric acid is one of the most useful 
chemical products employed in the manufactures 
end arts. Owing to its superior affinity for 
bases it is in daily use for the liberation of other 
weaker acids from their salts, hence its employ- 
ment in the preparation of hydrochloric, nitric, 
acetic acids, &c. In dyeing, bleaching, and the 
manufacture, of soda, sulphuric acid plays an 
important part, and a very useful application has 
heen made of its effects on paper (when slightly 
dilated), in the preparation of parchment paper. 
Of the multifarious manufactures to which Great 
Britain owes her commercial prosperity, few 
eould exist without the employment of sulphuric 
acid, hence enormous quantities are annually 
produced here, and very considerable imports of 
the Nordhausen acid (from the Harz Mountains, 
Germany) are also made. 


171.—Statz IN Nature.—Sulphuric acid is 
sometimes met with in certain volcanic springs. 
In the mineral kingdom it is largely found, in 
combination with various metals, in the form of 
sulphates. Sulphates are also found in the 
animal and vegetable kingdoms. 


172.—PreparaTion.—Whether we regard it 
fom a theoretical point of view, or from a point 
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of commercial importance, the preparation of 
sulphuric acid is of the highest interest and 
import to the scientific and practical chemist. 
We shall, therefore, enter somewhat into details, 
beginning by the experimental mode of preparing 
it, and after having traced the causes on which 
its production depends, terminate by noticing the 
several appliances employed in its manufacture 
on the large scale to bring these various causes 
into operation. 


173.—We have seen (165) that when sulphur 
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This nitric oxide absorbs oxygen readily from the 
atmosphere, being thereby converted into a 
higher oxide of nitrogen, known as nitrogen 
tetroxide. The mode in which this takes place 
is illustrated by the following equation :— 


N.“ O,“ a 0,” — N.“ O. 


The sulphur dioxide issuing from the generator 
F meets with the nitrogen tetroxide formed by 
the action of the nitric oxide evolved from the 
bottle G on the atmospheric air in the flask. 
Though not able to absorb oxygen directly from 
the air, sulphur dioxide, by virtue of its deoxi- 
dising power, is able to take half the oxygen from 
the nitrogen tetroxide, thus :— 


N,O, + 280, = N,0, > 2803. 


But the nitric oxide thus reproduced cannot exist as 
such in the presence of atmospheric air; it imme- 
diately absorbs oxygen from the air, and is recon- 
verted into the tetroxide. Thus it acts as a carrier 
of oxygen between the atmosphere and the sulphur 
dioxide, which is therefore rapidly converted into 
sulphuric anbydride, and this body in contact 
with water gives rise to sulphuric acid. 


Though other bodies, which part readily with 
their oxygen, might certainly be substituted for 
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is burned at high temperatures, in air or oxygen, 
sulphur trioxide is produced; we also have learnt 
that sulphur trioxide in presence of water gives 
rise to sulphuric acid (see 164). It might, there- 
fore, appear that this would be a good method of 
preparing this body, but in practice the heat 
required is found to be so great, and the product 
so small, as to render it impracticable. But 
though we cannot conveniently cause sulphur to 
unite with the required amount of oxygen at one 
operation, yet by taking advantage of the attrac- 
tion which sulphur dioxide has for oxygen, and 
its power of abstracting it from bodies containing 
it, we can do so in two operations, which may be 
made to take place simultaneously. 

Let A, Fig. 18, be a glass flask, closed with a 
cork carrying four glass tubes, B,C, D, E. A 
small quantity of water is to be placed in this 
flask. The tube B is made to communicate with 
an apparatus from which sulphur dioxide is being 
evolved, while the tube E is connected with a 
bottle G, from whence a compound of nitrogen and 
oxygen, called nitric oxide, is issuing. 

Nitric oxide may be considered as consisting of 
two atoms of nitrogen united to two atoms 
oxygen, as the following formula indicates :— 


N.“ O“. 


nitric oxide as oxidising agents, none have as 
yet been found which possess at once the power 
of successively absorbing and parting with 
the absorbed oxygen in the manner above 
described. 

This property enables a relatively small amount 
of nitric oxide to convert a large quantity of 
sulphur dioxide into sulphuric acid. The presence 
of water is absolutely necessary for the conver- 
sion of the sulphur trioxide produced into 
sulphuric acid, and should the supply be limited, 
a white crystalline compound, in which the 
elements of water contained in sulphuric acid are 
replace’ by nitrogen tetroxide, is produced. This 
body, however, is immediately converted into 
sulphuric acid and nitrous anhydride when placed 
in contact with water. The water contained it 
the flask A becomes therefore gradually charged 
with sulphuric acid. The use of the two tubes, 
C and D, is to admit atmospheric air without 
incurring loss of the gases evolved from the two 
generators, F and G. 

174.—In the above experiment, nitric acid, 
consisting of HNOs, may be substituted for nitri 
oxide, for it is speedily reduced by successit? 


steps to that state, as may be seen by the follow- 


ing eqnitions + 


May 24, 1872. 


Sulphur Sulphurle Nitrogen 
Nitric acid. dioxide. acid. tetroxide. 


— — 
HNO; ＋ 80, H,80, + NO. 


But on meeting with a fresh supply of sulphur 
dioxide, nitrogen tetroxide is immediately con- 
verted into nitric oxide, thus :— 


N,0, + 280, = 2805 + NO, 


Consequently, whether we inject nitric acid or 
nitric oxide, the contents of the flask A are soon 
the same—viz., sulphur dioxide, nitrogen dioxide 
(nitric oxide), and atmospheric air. The round 
of interchanges is continuous, for as fast as the 
nitric oxide absorbs oxygen from the air to 
become tetroxide, it yields it to the sulphurous 
anhydride constantly supplied, which is thereby 
converted into sulphur trioxide, and dissolved by 
the water with the production of sulphuric acid. 


175.—Figs. 19, 20, and 31, may serve to eluci- 
date the means employed on the large scale to 
bring about these various results. A, Fig. 19, 
represents a large leaden chamber, divided into 
several communicating compartments by means 
of the partitions, p, p, p, p. Sulphur dioxide is 
prodnoed in the furnace B, either by burning iron 
pyrites or sulphur. Directly over the space in 
which this burning is going on is placed a stone 
box or cast-iron crucible, containing materials 
for the production of nitric acid. Sulphurous 
anhydride, along with nitric acid vapour, passes 
from the furnace into the leaden chamber, 
through the short wide conduit C. Steam, froma 
boiler at D, is also thrown into the chamber, the 
floor of which is covered to the depth of a few 
inches with water. 

A moderate current in the direction of the 
arrows is insured by the chimney E, which also 
serves to carry off the spent gases, &c. During 
its passage through the chamber this mixture of 
nitric acid, steam, and sulphur dioxide, is con- 
verted into sulphuric acid, as explained in para- 
graphs 173 and 174, and collects in the water on 
the floor of the chamber. When this has attained 
a certain strength, with a specific gravity of 
about 1:6, it is drawn off by means of the leaden 
pipe F. This dilute sulphuric acid is placed in 
large shallow leaden tanks, seen in section at 
Fig. 20, where it is evaporated to get rid of the 
excess of water. It cannot be concentrated in 
these tanks beyond a specific gravity of 1°72, as 
at that point it begins to act on and corrode the 
lead. At this point it is known in commerce 
under the name of “brown oil of vitriol.” It is 
farther concentrated by being cautiously evapo- 
rated in glass or platinum vessels (see Fig. 21) 
till it acquires a specific gravity of 1:854. It is 
then allowed to cool, and when cold drawn off by 
means of siphons, and stored in carboys. This 
is known as double oil of vitriol.” 

Whatever be the exact composition of the 
nitrogen oxide employed to effect the oxidation of 
the sulphur dioxide, whether it be injected into 
the leaden chamber as nitric acid HNO, as 
nitrogen trioxide N, Os, or finally as nitrogen 
tetroxide N. O., it is speedily deoxidised to the 
state of nitric oxide (N O,), when the carrying”’ 
effect begins, and the operation can proceed con- 
tinuously without requiring any farther supply 
of nitrous compounds than that which is needed 
to make good the waste which takes place 
through the chimney E. The formation of the 
white crystalline body mentioned at 173 is a sign 
that the supply of aqueous vapour is insufficient. 
Binitro sulphuric anhydride, or De La Prevostaye's 
crystals, as this body is called, is composed of 
sulphur, oxygen, and nitrogen, linked together 
ide a as expressed by the following for- 
m . 


l NO. . 80, . BOs.” 


176.—As thus produced, sulphuric acid or oil 
of vitriol is a heavy, oily, slightly brownish 
liquid. This colouration is owing to the presence 
of charred organic matter. This commercial acid 


* Bome chemists, while admitting that the above 
formula represents correctly the number of atoms of 
each element contained in the molecule of this com- 
poang, suppose the arrangement of theso atoms to be 

, and prefer giving the formula as being :— 


l BOs (N03) | 
803 (NO3) 


It would appear, however, that the constitution of this 
body varier, . to whether water is present in 
small quantity or totally absent. In the latter case the 
composition given above is probably the correst one; 
but if water be present, an int: rmediste body is formed, 


tLe composition of whioh is SC. { 105 er what amounts 
to the same, E } B04 
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contains many impurities, which must be re- 
moved if the acid be required for analytio or 
other delicate processes. The usual impurities 
are lead, arsenic, iron, &c., and these may be 
removed by diluting the acid with its own weight 
of water, passing a current of hydrogen sulphide 
through it, and after repose decanting the clear 
liquid. This treatment removes the metals under 
the form of sulphides. By cautious evaporation 
in a platinum or glass vessel the acid may be 
once more brought to its highest strength, while 
any volatile impurities, such as nitrio acid, &o., 
are simultaneously got rid of. 


177.—Sulphurio acid unites with water to form 
two definite hydrates. One, having the composi- 
tion of H,80, + H O, may be obtained in 
rhombic orystals by cooling a mixture of 86 parts 
pure acid and 24 of water down to 44° Fahr. 
Another hydrate, HSO. + 2H, O, has also been 
obtained. 


178.—When sulphuric acid is exposed to very 
high temperatures it is resolved into water, 
oxygen, and sulphur dioxide, thus :— 


H,80, = H,0 + O + 80,. 
(See paragraph 86.) 


178.—When certain metallic sulphates are well 
dried, to expel their water of orystallisation, and 
then placed in an earthen retort, the application 
of a bright red heat causes the evolution of a 
mixture of sulphuric acid and sulphuric anhy- 
dride, known in commerce as Nordhausen sul- 
phuric acid. The composition of this acid may 
be represented as being— 


H,80,S0, = H. S. O,. 
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180.—Table showing the amount of sulphuris 
acid contained in oil of vitriols of different specifi 
gravities, at 60° Fahr, ;— 


Specific 


Specific eae ey of 
Gravity Of] H, 80. 
‘fluid. erce 


gravity of 
fluid. 


18185 | 100 | 15508 6612886 92 
18160 | 98 1520 64 | 12184 | 30 
1:8410 96 | 15066 63 | 12033 28 
1:8836 94 | 14880 50 | 11878 | 36 
1-8288 92 | 14680 58 | 1-1706 4 
18115 90 | 14460 88 1.1649 2 
17562 88 | 14265 54 | rio | 28 
17774 88 1.4078 82 14246 18 
1°7570 84 | 1:8884 50 1.1090 16 
1:7360 82 | 18697 48 | 10953 14 
17120 | 80 | 18530 a6 10809 14 
1:6870 78 | 18345 44 | 10688 | ‘10 
1:6838 78 | 13165 42 | 104 | 8 
16415 74 | 12999 40 10405 6 
1:6204 72 12826 88 10268 4 
1:5975 70 | 12854 s8 | 1018 | “2 
1.5760 68 | 12490 84 
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ADJUSTABLE SPANNERS. AND 
WRENCHES. 


1 improvements in the construction of ad- 
- justable spanners, wrenches, &c., recently 
patented by Mr. James Hosking, of Stratferd, 
which we illustrate in the annexed engraving, are 
worthy of a short notice, as spanners constructed 
on this plan may probably be found handy by 
many amateur mechanics. Fig. 1 illustrates the 
application of the improvement to an ordinary 
spanner, with a sectional view of the same. In 
this case a fixed head on a shank of the nsedl 
length has a reotangular 
mouth similar e the 
ordinary tool, but 

in proportion to its width 
between the jaws. This 
aperture is made suf- 
ciently wide to take-in 
the largest sized nut er 
other body the spanner 
is intended to operate 
upon, and is filled ap 
with a number of plates 
or tongues T of any.re- 


quired thickness, such 


thickness being regulated 


The process followed in the Harz Mountains for 
the production of this body is the following :— 
Dried iron sulphate, having the composition of 
Fe“ SO + H: O, is placed in a series of earthen 
vessels of the form represented in Fig. 22 
(a, a, a, a, a, a), which are ranged in three tiers 
in a peculiarly-constructed furnace B. Wood is 
the fuel employed. When sufficient heat has 
been applied dense white fumes of the body in 
question begin to appear. This is the signal for 
attaching the receivers (c, c, e, c, c, c), made of the 
same material and shape as the retorts, only a 
trifle smaller. The acid condenses in these 
receivers, and is found in commerce under the 
name of “fuming ” or Nordhausen acid. It 
is a viscid light brown liquid, having a specific 
gravity of 1:896. At 0° it solidifies, forming 
colourless transparent crystals. It fames strongly 
in the air. Its principal uses are in the prepara- 
tion of sulphar trioxide and the solution of indigo 
for dyeing purposes. The effect of heat on iron 
sulphate may be understood by the aid of the 
following diagram :— 


2 molecules of iron sulphate = Hy F3 82 Oro 


Yield by heat :— 


1 molecule of fuming acid = H3 8, O7 
1 molecule of iron peroxide = Fes Os 
1 molecule of hydrogen = He 

Ha Fa S O10 


179.—The following table, compiled by Dr. 
Ure, gives the amount of real acid, H,8Q,, con- 
tained in vil of vitriols of different specific gravi- 


| ties :— 


so as to agree with che 
different sizes of nuts far 
which the spanner is te 
be used. These tongues 
are centred on a pin, 6e 
that they may all be 
turned back or out ef 
that part of the month 
which operates oa the 
nut into the recess st 
the back of the pin, so as to rest on the web: F, 
which prevents them falling through, as shown in 
the section, Fig. 1. Thus, if all the tongues are 
turned back into the recess the mouth of the 
spanner will be at its largest, and may be redueed. 
as required to take in smaller sized nuts by turn- 
ing one or more of the tongues into the mouth. 
It will be seen that when the tongues are turned 
into the mouth to reduce its width, they are pre- 
vented from falling through by their corners 
coming in contact with the edge of the web -F. 


Fig. 2 shows a modified form, in which it wm 
be observed that the mouth of the spanner is sot 
wholly filled up with the tongues, but it is se 
arranged that when the whole of the tongues are 
turned into the mouth it will be of a size te take 
in and act upon the smallest sised nut it is in- 
tended for, other sized nuts being operated upon by 
turning one or more of the tongues back or out of 
the mouth. It will also be observed that in this 
design the pin on which the said tongues tura 
terminates in a screw which takes into a nat G 
let into a recess in one of the sides of the reserve 
recess F. Thus, by turning the pin by means of 
the thumb-stud, the nut G will be drawn against 
the tongues, tightening them together, and agaisat 
the side of the reserve recess, and preventing 
them falling out, even if the spanner be turned 
over, thus enabling it to be used either sida 
uppermost. The washer H is inserted to reduce 
friction. 

Fig. 3 is a wrench, specially designed for grasp- 
ing round surfaces, such as those of pipes, 
or studs; it will also grasp oval, reotangular, or 
other surfaces. The action of this wrench is ns 
follows :—I is a pipe that it is required to tura in 
the direction indicated by the arrow. After. the 


a 
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tongucs have been turned back into the reserve 
recesa, F, the mouth of the wrench is placed upon 
or over the pipe, allowing the smooth inclined 
sarfoce to rest upon it, and then after turning as 
many of the tongues into the mouth as there is 
room fur, the pipe will be jammed by drawing 
b -ck tae wrench, and can be turned as desired. 


REPORT OF THE COMMITTEE ON THE 
PATENT LAWS. 


MNIE Report of the Select Committee appointed to 
. ingnire into the laws aud practice, and the 
effect, of grants of letters patent for inventions, 
was issued on Wednesday week. The committee 
contend that the law and its administration are 
defective, and they recommend the following altera- 
tious of the laws:— 

That protection be not granted to any invention, 
except on the report of a competent person that 
certain conditions are fulfilled, those conditions 
being that protection for a limited period, and 
dating back to the time at which it is applied for, 
should only be granted for an invention on its 
nature, and particular points of novelty, being 
clearly described in a provisional specification, and 
upon the report of a competent anthority that such 
invention, so far as can be ascertained by sneh 
authority, is new, aud is a manufacture within the 
meaning of the low. 

That no warrants for sealing letters patent be 
issaed until the following conditions are fulfiled:— 
That letters patent ought not to be granted for any 
invention so protected until the provisional especifi- 
cation has been opru to inspection, nor until a com- 
plete specification has boen deposited, fully describ- 
iug the means of carrying it into effect, and such 
complete specification has been found by the same 
authority to accord in all essential particulars with 
the description of the invention in the provisional 
specification. 

That in the case of several concurrent applications 
for n patent of the same invention, the patent be 
granted to the first applicant, unless it beshown 
that he is not the first inventer. 

That all trials of patent causes should be before a 
jndge, with the as-istance of skilled advisers (who 
may be Commissioners of Patents), and, as a rule, 
with out a jury, but with power for the court to 
order a jury for the ascertainment of facts in 
exceptional cases requiring the same. 

That the commissioners be reinforeed by the 
appointment of competent persons of legal, scientific, 
and technical experience, whose time is not occupied 
with other engagements to such an extent as to 
Preven their giving fall attention to such adminis- 
tration. 

That the commisrioners shauld make rules, zele- 
gating to some of their body, together wita eom- 
petent assistants, amongst other duties, that of 
ascertaiuiug as to every invention fer which a 
patent is soucht to be obtained, whether it is pro. 
perly the snbj-ct matter of a patent; whether its 
nature, and the partienlar paints of novelty, have 
been clearly described in a previsional specification; 
and whether, so far as can be ascertained by them, 
it is a new invention; and, as to the complete 
specification, whether it fully describes the means 
of carrying the iuveution into effect, and accords in 
all essential particulars with the description thereof 
in the provisions! cpacification. 

That all letters patent sbonld contain the follow- 
ing condisions not hitherto usually inserted therein, 
viz.:— That the manufacture be carried into 
effective operetion within a reasonable time within 
the United Kingeom by the patentee or bis licensees 
fo as to supply the demand therefor on reasonable 
terms, and that licenses be granted by him to com- 
petent persons on fair conditions, such conditions, 
as well as the fact of competency, to be determined 
in the event of disagreement by the commissioners, 
due regard being had in such determination to the 
exigeneies of foreign competition. 

That besides the assistance afforded to intending 
patontees by the examination of their specifications, 
aud by the reference library of the Patent Office, 
more satisfactory indices and abridgements of speci- 
fications be provided, and more particularly that 
the practice of accepting, withont control or revision, 
the abridgements prepared by the patentecs them- 
pelves be abandened. 

That the court or judgeshaving discretion in patent 
litigation shonld avail themselves of the assistance 
of the commissioners for the better definition and 
limitation of the matters in dispute in respect of 
particulars of breaches and of objections respec- 
tivy. 

That in all future appointments of oflicers con- 
cerued in the adıcinistration of the patent law, re- 
wuncratisn by fees should (us it has been in the 
recent appointment of her Majesty's Solicitor- 
General) be discontinued. 

The committee are of opinion that there should 
he an assimilation in the law and practice in regard | 
to inventions amongst the various civilised countries 
af the workl, and that her Majesty's Government 
he requested to inqeire of foreign and colonial 
Govoruments ho fur they are ready to concur in 
international arrangements in relation thereto. 
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A GIANT PLANE.“ 
[From the Cornhill Magazine.) 


PHR planet Jupiter hrs been selected even by 
- astronomers of repute as an abode of pleasant- 
ness, n sort of paradise among the planet- worlds. 
There exists, we are told, in that distant world, a 
perennial spring— A striking displey of the bene- 
ficence of the Creator,” says Admiral Smyth; “ for 
the Jovian year contains twelve mundane years; 
aud if there were a proportionate length of winter, 
that cold season would be three of the earthly years 
in length and tend to the destruction of vegetable 
life.“ 

Even those who have devied that Jupiter can be 
the abode of life, and have formed altogether nn- 
favonrable ideas of his condition, have pictured 
him, nevertheless, asthe scene of continnal calm, 
though the calm is, according to their view, the 
calm of glcom and desolation. They recognise in 
Jupiter an eternal winter rather than a perpetnal 
spring. Whewell, for example, in that once famous 
work “ The Plurality of Worlds,” maintained thot if 
living creatures exist at all in Jupiter, they must be 
wretched gelatinous monsters, langnidly floating 
ubout in icy seas. According to him Jupiter is but 


| n great globe of ice and water, with perhaps a cindery 


nucleas—n glacial planet, with no more vitality in 
it than an iceberg. 

But when we begin to examine the records of 
obzervers, and to consider them with due reference 
to the vast proportions of the planet, we recognise 
the fact that whatever may be Jupiter's onfitness 
to he the abode of life, it is not of an excess of still- 
ness that his inhabitants (if he have any) can justly 
make complaint. Setting aside the enormous 
activity of which the mere existence of the belts 
affords evidence, and even regarding such pheno- 
mena as the formation of a disappearance of a new 
belt in two or three hours as merely indicativo of 
heavy rainfalls or of the condensation of large 
masses of invisible aqueous vapour into clouds— 
there have been signs on more occasions than one 
of Jovian hurricanes blowing persistently for several 
weeks together at a rate compared with which the 
velocity of our fiercest tornadoes seams utterly 
insignificant. During the year 1860. a rift in one of 
the Jovian cloud belts behaved in suehia way as to 
demonstrate the:startling fact that a hurricane was 
racing over an extent of Jovian territory equalling 
the whole surface of our earth. at n rate of fully 150 
miles per hoer. It is not too much to say that a 
hurricane of like vebocity on ourearth would destroy 
every building in the territory ever-which it raged, 
would nproet the mivhtiest forest trees, and would 
cause, in faot, universal desolation. At sea no ship 
that man ever made could witsstand the fary of 
such a storm for asingle minute. And yet this 
tremendous Jovian hurricane continued to rage with 
unabated fury for: at least six weaks, or for fully 
one hundred Jovian days. 

But during tbe last two or three years a change 
of so remarkable a nature has passed over Jupiter 
as to imply the existence of forces even more 
energetic than those at work tn producing atmo- 
epheric changes. 

In the antnumn of 1870, Mr. Browning (the 
eminent optician and observer) called the attention 
of astronomers to the fact that the great equatorial 
zone, usually. as we have said, of acreamy white 
colour, had assumed a decidedly orange tint. At 
the same time it had become much less uniform in 
outline, and sundry poeuliarities in its appearance 
could berecozuiset, which have been severally com- 
pared to port-holes, pipe-bowls and stems, oval 
mouldings, and otber objects of an uncelestinl 
nature. Withont. entering into descriptions which 
could only be renderad intelliyible by means of a 
scries Of elaborate illustrations, let it sufice to say 
that the briaht edges of the belts bordering on this 
ruddy cquatorial zove seemed to be frayed and torn 
like the edges of storm clouds, and that the knots 
and projections thus formed often extended so far 
upon the great orange zone, from both sides, as 
almost to break it up into separate parta. 

Now, withont inqniringinto the particular form of 
action to which these remarkable changes were due, 
we can see at once that they implied processes of 
extreme energy. For, every one of the projections 
and knots, the seeming frayod edges of narrow 
cloud-streaks, bad, in reality, an extent exceeding 
the largest of our terrestrial countries. Yet their 
aspect—and, indeed. the whole aspect of the ruddy 
belt, whose extent far exceeded the whole surface 
of our earth—changed obviously from night to night. 


+ In a leading article (Saturday, May 4) the Spectator 
remarks that readers of Mr. Proctor's Other Worlds” 
will entertain little question thot the above essay on 
Jupiter is from his pen. The arguments in the essay 
are, indeed, for the most part new, relutiug as they do 
to recent observations; but the theory in support of 
which they nre advanced, fs that which Mr. Proctor ad- 
voented in the first edition of Other Worlds.“ It may 
be added that in the second edition of that work, other 
arguments net mentioned in tho first, or in the above 
article, are ndduced in support of Mr. Proctor’s theory. 
In particulars rech, Pralle phenomenon observed simul- 
taneously by three astronomers (~mytb, Maclear, and 
Pearson)—viz., the appearance of a satellite outside 
Jupiter'a disc ten rstnutes after its transit had oom- 
menced, finds an explanation if we accopt the theory 
advocated iu the above article, 


* 
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Strangely enough, these interesting observations, 
thongh they were presently confirmed by several 
well-known students of the heavens, did not attract 
that full attention from the senior astronomers of 
the day which they appeared to merit. Several, 
indeed, of our leading astronomers were dispos-d 
to deny that anything unusual was in progress, 
though none asserted definitely that they based 
this opinion on a careful re-examination of the 
planet’s face. But quite recently one of the most 
eminent of our modern observers—Mr. Lassell, 
lately president of the Royal Astronomical Society 
—(having been led to observe the planet by the fact 
that certain phenomena of interest in connection 
with the satellite system are now in progress), found 
his attention attracted by the marvellous beaaty of 
the colonrs presented by Jupiter's belis. After de- 
scribing the appearances he had intended to observe 
iu the first instance, he proceeds. But this was 
not the phenomenon which struck me most in this 
rare and exquisite view of Jupiter. I must acknow- 
ledge that I have hitherto been inclined êo think 
that there might be some exaggeration in the 
coloured views I have lately seen of the planet; 
but this property of tie disc, in the view I am de- 
scribing, was so unmistakable that my scepticism is 
at last beginning to yield.“ Nor will this statement 
be thought to express more than the truth, when 
we add that in the picture accompanying his paper, 
Mr. Lassell presented the equatorial zone as brown- 
orange, and three neighbouring dask zones as 
purple; one of the intermediate light belts being 
pictured as of a light olive-green. 

Let as compare these observations made in our 
brnmous latitudes with those effeoted by Father 
Secchi with the fine equatorial of the Roman 
Observatory. ‘During the fine evenings of this 
month,“ he wrote last February. Jupiter has pre- 
sented a wenderful aspect. Tue equaterial band, of 
a very pronounced rose colour, was strewn with a 
large number of yellowish clouds. Aboveandbelow 
this band, there were mauy very fine zones, with 
others strongly marked and narrow, which resembled 
stretched threads. The blue and yellow colours 
formed a remarkable contrast with the red aene, a 
contrast doubtless increased by a little illusion. 
The surface of the planet is actually so different 
from that which I have formerly seen, that there is 
room for the study of the planet's meteorology.” 

It appears to us that when these remarkable 
changes are considered in combination with the 
circumstance that en ù prinri grounds we sheald 
expect the sun to have very little inuence en the 
condition of the planet’s atmosphere, the ides 
cannot but be suggested that the chief source of all 
this energy resides in the planet itself. The ides 
may seem startling at a first view, bat when once 
entertained, many arguments will be found to pre- 
sent themselves in its favour. 

For instance, it does not seem to have been 
noticed heretofore, as a very remarkable circum- 
stance, if the Jovian belts are sun-raised, that they 
pass round to the nocturnal half of Jupiter and re- 
appear again, with the same general features as 
before, and this often for weeks at a stretch. Even 
that remarkable feature whose changes led te the 
conclusion that mighty hurricanes were in pragress, 
vet changed continuously aud regularly daring the 
Jovian nights as well as during the Jovian days, 
for one hundred such days in succession, This is 
perfectly intelligible if the seat of distarbance is in 
the planet itself, but it is perfectly inexplicable (as 
it seems to us) if the sun occasions all these 
meteorologieal changes in Jupiter, as he oceasions 
all the changes which take place in our earth's 
atmosphere. The alternation of day and night, 
which is one ef the most potent of all the circam- 
stances affecting the carth's meteorological condi- 
tion, appears to have no affect whatever on the oon- 
dition of Jupiter's atmosphere | 

Now, as respects the alternation of sammer and 
winter, we can form no satisfactory opinion in 
Jupiter’s case, because he has no seasons worth 
mentioning. For instance, in latitudes on Jupiter 
corresponding to onr own, the difference between 
extreme winter and extreme summer cerrespomds 
to the difference between the warmth on March 12 
aud March 28, or between the warmth on September 
15 and on September 31. Yet we are not witheut 
evidence as to sensonal meteorological effects in the 
ease of the gun's outer family of planets. Saturn, 
a belted planet like Jupiter, and in all other respect: 
resembling him so far as teliscopic study can be 
trusted, has seasons even more markedly contrasted 
than those on our own earth. We see now one pole 
now another bowed towards us, and his equaseriul 
zene is curved now downwards now ap 
so as to form two half ovais (at these opposite 
seasons), which, taken together, would make 
an ellipse about half as broad as it is long. As 
no less than fourteen years and a half sepa- 
rate the Satarnian summer and winter, we might 
fairly expect that the sun's action would have time 
toexert itself. In particular, we might fairly expect 
the great eqaatorial zone to be displaced; for our 
terrestrial zone of calms or “doldrums” travels 
north and south of the equator as the sun shifts 
northwards and southwards of the celestial equator. 
accomplishing in this way a range of no less thas 
3,000 miles. But the Satarniun equatorial zone is 
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not displaced at all during the long Saturnian year. 
It remains always persistently equatorial! Nothing 
could be more easy than the detection of its change 
of place if it followed the sun; yet no observer has 
ever suspected the sMghtest degree of systematic 
change corresponding with the changes of the Satur- 
nian seasons. Or, rather, it is absolutely certain 
that no snch change takes place. 

It appears, then, that night and day, and summer 
and winter, are alike without influence on the Jovian 
and Saturnian clond zones. Can it reasonably be 
questioned that, this being the case, we must look 
for the origin of the cloud zones in these planets 
themselves, and not in the solar orb, whose action 
must needs he largely influenced by the alternation 
of night and day and of the seasons? 

But.further, we find that a circumstance which 
had seemed perplexing when we compared the 
Jovian belts with terrestrial trade-wind zones, finds 
an explanation at once when we regard the belts as 
due to some form of action exerted by the planet 
itself. For let us suppose that streams of vapour 
are poured upwards te vast heights and with great 

ocity from the true surface of the planet. Then 
such streams starting from the surface with the 
rotational movement there prevailing, would be 
carried to regions where (owing to increase of dis- 
tance from the centre) the movement due to the 
ter. They would 


may be compared to what wonld take place if a 
steam: en wero moving in the same direction as 
the but less swiftly, so that steam-clouds 


Now, heat is the only form of force which could 
account for the formation of the enormous masses 
of cload suspended in the atmosphere of Jupiter. 
And it seems dificult to conceive that the clouds 
could be maintained at a great height abeve the 
real surface ef the planet unless that surface were 
intensely hot—as hot, perhaps, as red-het iron. If 
we supposed this to be the case we should find at 
once an explanation of the ruddy aspeet of the | 
dark belts. Nor would the change of the great 
equatorial belt from white to red i more than 
that, owing to some unknown cause, douds had not 
formed during the last two years over the planct’s 
equatorial zone, or, having formed, had been dis- 
persed in some way. We need not even imagine a 
complete dispersion, since the best telsecepes—and 
notably Mr. Buckingham's fine 21in. refractor—have 
shown always a multitude of minete cloud - like 
objects over the rnddy core zome. 

ut the idea. af a red-hot planet, or of a planet 

i red bot, will appear at a fret view too 
izarre to be entertained even fora moment. We 
have been so to regard. Jupiter and 
Satarn as other worlds, that the mind is disposed 
toraject the conseption that i 
heated as to be utterly anfi to 
living creatures. 

This unwillingness to secept startling ideas is not 

o be altogether reprehended, since it prevesta the 
mind from forming rash and beseless 
Yet we must not suffer this mental habstade, excel- 


lent thoegh it may be in ite proper place, to interfere 
the admission of conclosiens whi 


which seem 
on trustworthy evidence. Let us, then, inquire 


w hether the startling hypothesis to which we have 


been led by the study of observed facts may not be 
found to be in agreement with other facts not yet 
considered. 
It will bo obvious that if the real globe of Jupiter 
is thus intensely heated 
light must be inherent. Therefore, we might expect 
that the planet would shime somewhat more brightly 
than a globe of equal size and similarly placed, i 
shining merely by reffecting the sun's light. Now, 
two series of good observations have been made | 
upon the luminosity of Jupiter. One was made by | 
the late Professor Bond, of America, the other by | 
Dr. Zöllner, of Germany. According to tle former, 
i shines more brightly than he would if he 
d the whole of the light falling upon him! 
Aceording to the latter, aud more trustworthy series, 
Jupiter does not, indeed, shine quite so brightly as 
Professor Bond supposed, but the planet yet shines 
three times as brightly asa globe of equal size would 
ahine, if similarly placed, but constituted like Mars, 
and four times as brightly as such a globe would 
shine if constituted like our moon. Jupiter shines, 
in fact, very nearly as brightly as though he were 
constituted like one of our terrestrial clouds ! 
This result is highly signifeant. If Jupiter 
ed no bella, aud shone with a pure white colour, 
We eould explain it at ones by simply regarding 
Jupiter as wholly cloud-covered or snow-covered 
(for snow and elou shine with nearly eqae lustre 
when similarly illuminated). But the great dark 
belte whieh cecnpy so large a proportion of the 
pinas disc altegether negative this supposition. 
© seem compelled to believe that some consider- 
able portion of the planet's lustre is inherent. 
Let us, however, proceed carefully here. We 
ae to inquire first how far Zöllaer’s results can bo 


and secondly, whether they are corroborated 
by any yO evidence. Now Zilluer care- 


a portion of the planet's d 


fally estimated the weight of his observations,—we 
may say he jealously estimated their weight, for it 
must be remembered that he was in no way inte- 
rested in securing a greater or less result, while he 
was greatly interested in so statiny the value of his 
results that those who might succeed him iu the 
inquiry should not detect any serious error in his 
estimate. But his opinion of tho probable degree 
of orror in his observations was such as scarcely to 
affect to an appreciable exteut the statements we 
have made above. Taking Zöllner's lowest estimate 
of Jupiter's brightness, that statement remains 
appreciably correct. 

And next as to corroborative evidence. 

It happens that we have a very delicate means of 
measuring the degree of Jupiter’s luminosity, as 
compared with that of other orbs similarly placed, 
for his satellites pass across his face, and nothing 
can be easier than to observe whether they appear 
darker or brighter than his surface. 

It was an observation such as this which Mr. 
Lassell had made on the night when he noticed the 
ruddiness of Jupiter's great medial belt. By a 
singular chance Father Secchimade a similar obser- 
vation daring his researches, aud the reader will 
see, when we have quoted the narratives of both 
theso observera, that the comparative darkness of 
all four satellites will have been established. The 
fourth satellite,” says Lissell, has begun again for 
a season to cross tho planet’s dise, and I have looked 
out for opportunities of observing its passages, and 
was favoured on the night of the 30th December last 
by witnessing a part of its passage under circum- 
stances more than usually propitious. On its first 
entrance it was scarcely to be distinguished from 
the edge, not appearing at all as the others do, as 
a round bright spot. As it advanced it grew gra- 
dually manifestly darker than the surface of the 
planet, and by the time it had advanced a fourth of 
the way across it had become a very dark, if not a 
black, spot—so dark, indced, that if I had looked at 
Jupiter without knowing anything of the positions 


of his satellites, I should have said that a shadow 


(of a satellite) was passing. I having seen 
the like phenomenon many years ago; but my im- 
pression is that I had never seen the disc of the 
satellite so near to absolate blackness before. Of 
course, it is only by contrast that it can possibly so 
appear; and we have in this fact a striking proof of 
the exceeding brilliancy of the surface of the planet. 
In the same way the solar spots, if not surrounded 
by the marvellous splendour of the sun's surface, 
would doubtless appear as brilliant objects.” 

Next let us hear Secobi's account. On the 
evening of February 3rd," he says, I observed the 
transit of the third satellite aud that of its shadow. 
The satellite seemed almost black when it pon “es 
the middle of the planet's dise, and metably 
than its shadow, which was visible at the same 
time; one world have estimated it at only one-half. 
In appr ing the edge the satellite disappeared, 
and reg soon after, close by the edge, bat 
as a bright point. This fact is not a new one for 
the ather satellites, but for the third it is unique. 
This result shows also the great difference of lumi- 
nosily at the centre and near the edge of the planet, 
a difference already confirmed by photography.” 

It is hardly necessary to point out how strikingly 
these facts illustrate and confirm Dr. Zöllner’s 
observations. But they also supply fresh evidence 
of a very interesting nature. 

Although a part of the difference dwelt on in 
Secchi's closing words may be ascribed te the 
oblique incidence of the light near the planet's 
edge, yet it does not appear to us that the whole 
ifference can be thus explained. A difference so 
great that a satellite appears as a bright point close 
by the planet's edge, and almost black near the 
middle of the disc, suggests that the light near the 
edge is not reinforced by the inherout Juminosity of 
our theory, that lumimosity adding only to the 
brightness of the central parts of tho dise. We 
would not insist teo strongly on this inference, 
because the darkening due to oblique incidence is, 
under oertein circumstanees, very obvious to direct 
observation. But it seems to us that a portion of 
the difference should be referred to the inherent 
luminosity of the central parts of the dise. This 
being admitted, it would follow that the real solid 
globe of the planet is much smaller than the globe 
measured by astronomers; aud that, therefore, 
instead of that amnzingly small density which is 
so perplexing a feature of the planet's physical 
condition, Jupiter's globe may have a density 
equalling or exeeeding that of the earth. 

And after all, let us remember that the theory 
that goes is an intensely heated globe—a theory 
to which we have been led by the consideration of 
may observed facts, and which in its tarn suggests 
very satisfactory explanations of other observed 
faets — would merely show that, as Jupiter and 
Saturn hold an iutermediate position between the 
sun and the miner planets ia respect of size, 80 
those giant orbs hold a corresponding position in 
respect of inherent heat. Roughly spenking, the 


what is called obscure heat; and if Jupiter's globe 
is at a rel heat, he again comes midway between the 
sun and the earth. 

We should be led by the theory here maintained 
to regard the major plancts which travel outside 
the zone of asteroids as in a sense secondary suns. 
So viewed, they could not be regarded as orbs fit 
for the support of living creatures. Yet, as cach of 
them is the centre of a scheme of dependent worlds, 
of dimensions large enough to supply room for 
many millions of living creatures, we should not 
merely finda raison d'étre for the outer planets, 
bat we should be far better able to explain their 
purpose in the scheme of creation than on any 
theory hitherto put forward respecting them. 
Jupiter as au abode of life is a source of wonder 
and perplexity, and his sutellites seem scarcely to 
serve any usefal purpose. He appears as a bleak 
and desolate dwelling-place, and they together 
supply him with scarcely a twentieth part of the 
light which we receive from our moon atfull. Bat 
regarding Jupiter as a miniature suu, not indeed 
possessing any large degree of inherent lustre, bat 
emitting a considerable quantity of heat, we reeog- 
nise in him the fitting raler of a schemo of 
subordinate orbs, whose inhabitants would require 
the heat which he affords to eke out the s:nall 
supply which they reccive directly from the san. 
The Saturnian system, again, is no longer mys- 
terions when thus viewed. The strange problem 
presented by the rings, which actually conceal the 
sun from immenso regions of the planet for years 
together in the very heart of the winter of these 
regious, is satisfactorily solved when the Satarnian 
satellites are regarded as the abodes of life, and 
Saturn himself as the source of a. considerable pro- 

ortion of their heat-supply. We do not say that, 
n thus exhibiting the Jovian and Saturnian systems 
in a manner which accords with our idess respect- 
ing the laws of life in the universe, we have given 
irrefragable testimony in favour of our theory. 
That theory must stand or fall according to the 
evidence in its favour or against it. But so long 
as men believe that there is in the scheme of 
the universe, they will be er to acoept con- 
clasions which exhibit at ess» the major plancts 
end their satellites as ocoupying an intelligible 
position in that scheme, than views which leave the 
satellites unaccounted for, d present the giant 
planets themselves as very questionable abodes for 
any kuowa orders of living creatures. 


THE PREPARATION OF THDEGRAPH POLES. 
Ww ax the telegraph systeen wae transferred to 
t 


Government, artwumgements were made 
with various contractors for providing the trees 
necessary for supplying the demand of the prospec- 
tive increase of telegraph communication. In the 
north of Ireland the of the trees which 
aro to serve as telegraph pobes is under the superin- 
tendence of a Government official, and a large staff of 
workmen are engaged in the process. The manu- 
factory, as it may be termed, is situated in the 
middle of an extepsive field, and consists, in the 
first place, of a quadrangular structure ; four strong 
poles, some 60ft. in height, forming the angular 
points. Within 6ft. of the top is a platform, on 
which are two or three vats, each capable of con- 
taining 200 gallons. Ia the bottom portion of this 
structure are pumps for the purpose of forcing a 
Hauid, chemically prepared, into the vessels above. 
The principal ingredient, besides water, is sulphate 
of copper. From these vessels two systems of tubing 
are carried downwards to the ground, and continued 
along the surface forward to a distance of a couple 
of hundred yards, in a direction at right angles to 
the front of the rectangular structure already men- 
tioned. Raised at a slight elevation from the 
ground, and placed at right angles to these tnbes. lia 
the trees to be operated upon, with their thicker euls 
inwards; at intervals of 12in. or 15in. in this hori- 
zontal tubing is placed a series of tnps, each con- 
nected by a short indiarubber tube to the end of 
a tree, to which- it is secured by means of cramps 
and screws, and renderedgwater-tight by a sort of 
nozzle. By means ofc at the upper end of the 
horizontal piping the solution in the vats is permitted 
to descend. The pressure cxerted from above forces 
it into the pipes through the indiarubber tubing 
avd into the trees, traversing them in tho direc jon 
of their fibre. In a short time the sap and a portion 
of the chemical solution are seen to ooze slowly 
from the smaller end of the tree, when it falis into 
a sort of wooden gutter, inclined at gach an angle 
as causes it to run back to a cistern near to where 
it had been originally prepared. After undergoing 
some filtration hero it is placed along with the yet 
unttsed liquid, and again performs the circuit of 
the vats above and trees below. The time neces- 
sary for the complete saturation of the trees varies 
from ten’ days to three weeks, according to their 
qnalily and age. In this way an application of the 
principies of hydrodynamics, combined with what 
i3 little more than a mechanical chemical knowledge, 


earth is 8,000 miles, the sun 8 . 000 miles, in dia-| enables the manufacturer to provide poles for tele- 
meter, and Jupiter, with his dianicter of 82.000; graphic pirposes which will resist the action of the 


miles, comes midway bi tween these orbs. Now, the 
sun is at a white heat, and the earth pives out only 


atmo-phere for at least five times as long as the 
telograph poles formerly in use. 
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SAND-PAPERING MACHINE. 


WE this week illustrate a machine designed 
for facilitating the sand-papering of flat 
marfaces, which has been recently patented by 
E. Joseph Barker, of Chicago. It consists in 
iple of a horizontal wheel, formed with a 
Series of blocks on which the glass-paper is 
5 these blocks being supported on the arms 
er spokes and rim of a wheel in such a manner 
fiat the underside or working face of the wheel 
3 furnished with what the inventor terms tan- 
gent furrows,” the object of which is to remove 
the dust by permitting a current of air to 
yess through the furrows. The arrangement 
wil be readily understood from the illustration, 
im which Fig. 1 is a plan and Fig. 2 a longitudinal 
section. The upper surface of the wheel is shown 
im Fig. 1, and consists of a centre, through which 
the sir-holes P are formed, of a series of arms 
ex spokes g connected to the rim K. It is also 
Ned with bars or levers L, the inner ends of 
which are attached to the centre, and the outer 
ends are secured to the rim K by set screws. 
The blocks N, on which the sand payer | is secured, 
are made to fit between the spokes g, the centre, 
and the rim K, and are clamped in position by 
fke levers L, by means of the set screws at their 
eater ends. The rim K and the spokes g are 
yeoviied with bevelled flanges corresponding to 
the shape of the under side of the blocks, by 
which means the lower surface of the blocks is 
Kept below the under surface of the rim, the 
spokes, and the centre of the wheel, as shown in 
Jigs. 2, 3, and 4, the latter, also, showing the 


a 


I 


Wrmation of the furrows for the removal of the 
dust. Sand- paper (f, Figs. 3 and 4) of the 
ve quisite shape being laid on the blocks N, 
eovermg the face and the bevelled edges, the 
Decks are then placed in the wheel and clamped 
down by the levers or bars L, which are secured 
by the set screws to the rim K, the sand-paper 
being thus firmly held between the bevelled 
Manges of the spokes g and the rim K and the 
eorresponding edges of the blocks. The surface 
ef the sand-paper thus projects below the frame- 
work of the wheel, leaving the farrows formed 
by the spokes g in connection with the air-holes 
P in the centre, so that when the wheel is in 
motion a current of passes through and 
earries away the dust, while the glass-paper, not 
Bemg fastened to the blocks, is readily removed 
when worn out, though it is claimed that it lasts 
much longer than is usual under the arrangements 
mm use at present. 

The method of carrying the wood to be finished 
wader the wheel will be understood on reference 
te Fig. 2, where B is a table provided with rollers 
N iJ being two rollers supported above the two 
end lower ones. The work W to be 
papered is fed in as shown, and is supported on 
the rollers, R, which have bearings in blocks so 
mounted on rubber as to yield to a slight differ- 
enea in thickness of the stuff to be finished. To 
accommodate greater differences the table B is 
medo to slide on inclined planes aa, so that 
when either of the hand wheels T is turned, the 
distance between the rollers R and the sand- 

paper wheel can be regulated to suit the thick- 
meas of tho articles to be operated on. For this 


sand- | printed 


purpose the table is connected by a rod to a 
block working on the screw c. A hopper is pro- 
vided underneath at E to receive the dust. A 
in Figs. 1 and 2 shows the position of standards 
for supporting cross-beams through which the 
vertical shaft of the wheel passes to the driving 
pulley, as shown in Fig. 2. The machine appears 
to be an improvement on the ordinary discs used 
for sand-papering, and the principle on which it is 
constructed may possibly be found available for 
other purposes. 


PHOTOGRAPHY FOR THE UNINITIATED”. 
(Continued from p. 191.) 


TE albumen paper, having fully dried after 
silvering, has now to be fumed with ammonia. 
Tbis operation should be conducted in a room dis- 
tant from that in which you may be performing the 
negative-making process, otherwise, the fumes may 
raise old scratchy with that part of your operations. 
In handling tbe liq. ammon. conc., care should be 
exercised, as its great strength will, if too freely 
inhaled, give you much physical inconvenience and 
suffering, even should it not dangerously affect you. 
The bottle should always be kept very tightly stop- 
pered, and in a cool place. The stepper, when re- 
moved should be pointed away from you, as the force 
gained by the confined gas often ejects it with great 
violence ; a disregard of this precantion has led to 
most serious injuries. So much for my lecture. 


Now let’s fume the paper. 

Provide a box, some old case, or large old trunk; 
if the last stand on end so that the lid or cover may 
be easily opened and closed; on each side, a few 
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inches from top, nail a narrow strip of wood, so that 
upon such yor can easily lay other strips of wood, 
stretching across the trunk or box, to which the 
dried sensitised albumen paper can be fastened by a 
pin iu one corner. When you have so fixed these 
atrips of wood, with paper fastened thereto, pour 
into a saucer or flat dish an ounce or two of the 
ammonia, and close the door. The dish should be 

placed upon the bottom of the trank or box, and at 
least Gin. (better twelve) below the lower corners of 
the paper. The paper must be allowed to hang in 
tho fames of ammonia for about ten minutes, and 
must be well opened to allow free contact with all 
portions of the silvered sarface. Upon opening the 
door, first remove the dish, baing o carefal not to 
inhale the fames too freely. 


The paper is now ready for printing, which opera- 
tion, as you know, simply consists in placing its 
silvered side next to the film side of the negative, 
and exposing, while so held, to the action of light. 
No general rule can be given as to how long toallow 
this action of light to continue. This is alone to be 
governed by the quality of the light and the 
character of the negative. Most generally the best 
prints are those made from what are known as thin 
or weak negatives, full of detail, and which are 
either in diffused light, or shielded (if 
printed in the sun) by tissue paper. After all your 
paper has bean printed, you have the various o 8 
tions of toning, fixing, washing, &c., to whi 
will now proceed. 

Before toning, you will need to wash the prints for 
about half an honr in. at least three changes of 
water, or until the milkiness prodaced by the free 
nitrate of silver is no longer noticeable. This water 
should be saved by throwing into a tub, where it, 


* From the American Photographic Times. 


with many other of the washings of your various 
processes, can be treated with salt, and the resulting 
chloride of silver utilised. While our prints are 
washing, the toning-bath can he made. 

I do not intend to give you but one formula; it 
is a good one, in my hands quite good enough : — 
Water, 32 fluid ounces; chloride of gold, 1 grain to 
ounce; acetate of soda, 64 grains; sal. soda sola- 
tion, enough to make the bath just alkaline. 

If you use the ordinary gold, which you will find 
with the dealers, it may be that more will be re- 
eae than 4 of a grain to each ounce of water. 

t is often very poor, as photographers are not 
unlike other people: they too often buy that which 
15 lowest in first cost, not considering that the 

hest priced is most often the best and most care- 

f manufactured. The bottles of gold referred 
to are supposed to contain, I believe, 15 grains, 
which is, probably, somewhere about half gold and 
half salt. Procure a bettle, in which measure 60 
fluid drachms of water (71 fluid ounces), remove the 
cork from a 15-grain bottle of gold, and put gold, 
bottle, and all, into the water; you now have a 
solation of gold of } of a grain of gold to each fluid 
drachm. Eight fluid drachms (loz.) of this would 
then be the proportion to add to your 320z. of water 
intended for the toning bath. 

One grain of gold is enough for each sheet of 
paper to be toned, so that if you know how many 
sheets of paper you have printed, you can elways 


ți <j 


N Tiny 


oe. how much toning solution you should 
It is important that the amount of gold 


make u 
should be in proportions given; if more is used, the 
prints tone faster; if too mach is used, the action 
is likely to be irregular ; if much less, the operation 
is tedious; if too little, the prints lack richness, 


and lose rapidly in the subsequent fixing operation. 


The sal. soda solution can be made and kept for use 
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of about 5 grains of sal. soda to an ounce of water. 
This must be added to the bath cautiously, and 
carefally tested with litmus paper upon each addi- 
tion; if too much is added, the prints are flat, dall, 
wanting in vigour; if too little, the action of the 
bath is irregular and slow. This bath solution 
should stand fally half an hour before use, and 
should be of about 80° to 90° Fahrenheit, Bat 
few prints should be placed in it at one time, ao 
that you can closely watch the changes, and from 
ir, when toned to your liking, at once remove them 
to a dish of clean water. 


No rale for toning can be given, for each print 
depends much for its tone upon the quality of tho 
negative; some may be parea to a rich purple 
red; others never would reach that point, but 
would become flat, and be over-toned; therefore I 
will not attempt to direct in a matter in which 
experience alone can teach. I willl only say that 
it is better to be on the side of under-toning than 
to push so far as to over-tone. 

After carefal washing in several changes of 
water, proceed to fix in a bath of soda as follows :— 
Water, 80z.; hyposniphite of soda, loz. In this 
be carefal not to place so many that they become 
matted together, and keep them moving, so that 
the solvent action of the soda may have an oppor- 
tunity to perform its part. Ten to fifteen minates 
will be required to properly flir your printa, after 
which place them in water, which should be changed 
at least a dozen times, and in which they should 
all night, and be treated with two or three more 
changes in the morning before you hang them up 
to dry. If possible, a stream of water should pass 
through them; with this the washing can be well 


done in three or four hours. ‘ 


In either of the operations of toning. fixing, 


¢ 
washing, care must be taken to prevent the matti > 
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together of the prints, otherwise the chemical 
changes of toning and fixing will be irregularly 
conducted, the results of which will be miserable 
work. The final washing is also of the greatest 
importance, for upon it largely depends the perma- 
nence of your prints. 

With a few general remarks I will close this letter. 
Tn the summer, reduce strength of silvering solu- 
tion, or float a shorter time. A freshly albumenised 

aper requires less time for silvering than old and 
‘hard dried paper, and is, consecuently, more liable 
‘to render the solntion cloudy. Paper a long time 
albumenised is often repellent to the solution of 
silver, such as standing out upon it when hung up 
to drain like the moisture on a window-pane. This 
can be remedied by rubbing over the face of the 
paper with a pad of cotton, to absorb the oily sur- 
face, before silvering. 

A print, before “fixing in hypo., presents, when 
held to a strong light, a mottled appearance in its 
white parts or high-lights. When properly fixed“ 
and examined as before, this mottling has gone, 
and only the even grains of the paper is seen. I 
have thought at times that the addition of about 
five per cent. of alcohol to the hypo. solution was 


eof benefit ; yet am scarcely prepared to assert that 


it is of any material value. 

We have now passed hastily over the whole sub- 
ject of negative making by the “wet” process, and 
the production of prints from the same. I have 
aimed to write plainly, and have tried to avoid con- 
fasion by giving but few formule. If I have been 
at all successful in making a somewhat intricate 
science more plain than it was before, or in giving 
any bints of value, my purpose has been accom- 
plished. , 

in practising our beautifal art, allow me to advise 
you never to be too hasty in making changes in 
formule which work well ig your hands; they are 
generally less to blame for any poor work you may 

than you are. Brains, patience, cleanliness, 
and system, with almost any of the tbousands of 
formulto published, will give good work. In for- 
multe there is but little practical difference. In 
the men who work them the difference is greater 
than any words of mine can express. 


AN IMPROVED BLOWPIPE. 


T following description of a simple method of 
constructing a useful form of blowpipe is given 
by Messrs. Arnim, Junge, and Mitzopalos, of 
Freiburg :—All workers with the blowpipe are well 
aware how much the work is facilitated by a good 
blowing apparatus. In qualitative operations it can 
be dispensed with, but there are certain assays, such 
as concentrating cupelations for poor silver ores, 
which cannot be carried un without a blower, save 
with great exertion. For this reason, nearly every 
one who has quantitative assays to make provides 
himself with a blowing apparatus. The ordinary 
blowing apparatus consists of three parts, the 
caontchouc bellows, the regulator, and the stand for 
the nozzle. The part which most easily gets out of 
repair is the caoutchouc regulator, for the operator, 
looking at his assay, often does not perceive that 
the regulator is too much stretched by the blast; 
the consequence is that the regulator often bursts. 
When we recollect that such regulators are not to 
be had everywhere, and that a reserve stock is often 
useless, from the caoutchouc getting hard, it be- 
comes important to finda substitute which will give 
as regular a blast, and can be made of a more lasting 
material. The regulator designed by the inventors 
gives a perfectly constant blast, which can be used 
either for the oxidising or the reducing flame, and 
after numerous trials it is found to be in no way 
inferior to the caoutchouc regulator; at the same 
time it is so simple that it can be constructed with 
great ease and in a very sbort time. The arrange- 
ment is as follows :—A common wide-moutbed bottle 
iv carefully fitted with a caoutchouo cork bored with 
two holes, into each of which passes a piece of glass 
tube bent at a right angle. On to one of these tubes 
is slipped the caoutchouc tube coming from an ordi- 
nary caoutchouc bellows, whilst the other is put in 
communication with the blowpipe nozzle by means 
of four pieces of caoutchouc tubing joined by three 
pieces of glass tube, drawn to a fine point at each 
end. This forms the main peculiarity of the arrange- 
ment. When air is forced into the bottle by the 
blower in jerks, it finds a difficulty in escaping as 
fast as it comes in, on account of the six fine open- 
ings in the glass tubes that it has to pass through on 
its way from the bottle to the nozzle, and it thus 
acquires a certain pressure in the bottle and flows 
out towards the nozzle as a regular blast. The 
bottle may be about 6in. high by 3jin. wide, with a 
neck 1}in. diameter; but of course the dimensions 
are of no great importance. On the whole,a some- 
what large bottle is better than a small one. The 
piecos of glass tubing we use are 2in. long Wy fin. in 

eter. The apparatus will be stronger if instead 
of a glass bottle a tin cylinder is used, about 4in. 
high by 2in. diameter, with two tin tubes opening 
into its top. Small metal cylinders, with a fine hole 
at each end. may be used instead of the little glass 
tubes. A blowing apparatus constructed in this 
manner will deliver a perfectly regular blast, and 


will be of practical interest to those who are thinking 
of working in places where it is difficult or impossible 
to repair the ordinary instruments. 


ON CERTAIN PHENOMENA ASSOCIATED 
WITH A HYDROGEN FLAME.“ 


HENOMENA of much interest, and possibly of 
future usefulness, are associated with the com- 
pustion of ordinary hydrogen. 

1. To study these phenomena free from disturb- 
ing causes three things should be attended to, 
although the effects to be described can be obtained 
without any special precaution. (1) The gas must 
be stored and purified in the ordinary way—namely, 
by passing into a gas-holder through a solution of 
potash, and then through a solution of perchloride 
of mercury or nitrate of silver. (2) From the holder 
the gas must beled through red or black indiarubber 
tubing to a platinum, or better, a steatite jet. (3) 
And then the gas should be burnt in a perfectly 
dark room, and amid calm and dustless air. 

2. In this way the flame gives a faint reddish 
brown colour, invisible in bright daylight. Issuing 
from a narrow jet in a darg room, a stream of lumi- 
nosity, more than six times the length of the flame, 
is seen to stretch upward from the burning hydro- 
gen. This weird appearance is probably caused by 
the swifter flow of the particles of gas in the centre 
of the tube. The central particles as they shoot 
upward are poea awhile by their neighbours ; 
metaphorically, thev are hindered from entering the 
fiery ordeal which dooms them finally te a watery 
prayo Dr. Tyndall has shown that the radiation 

rom burnisg bydrogen is hugely ultra-red, and 
moreover, that it has not the quality of the radia- 
tion from an elementary body like hydrogen, but 
practically is found to be the radiation from mole- 
cules of incandescent steam. Bo that, except atits 


base, a hydrogen flame is a hollow stream of glowing fl 


water raised to a prodigious heat. 

8. Bringing the flame into contact with solid 
bodies, in many cases phosphorescent effects are 
produced. Thus, allowing the flame to play fora 
moment on sand-paper and then promptly extin- 
guishing the gas, a vivid green phosphorescence 
remains for some seconds. The App arance is a 
beautiful one, as a luminous and perfect section of 
the hollow flame is depicted. Similar phosphores- 
cence is produced by the flame on white writing 
paper, or on marble, or chalk, or granite, or gypsum, 
c. But no such effect is produced by coal gas. or 
olefiant or marsh gas. It is evidently a questien 
of temperature, as oxygen driven through coal gas 
shows the phosphorescence well. 

4. Far exceeding in generality the effect just 
noticed is a really magnificent blue image of the 
flame that starts up on almost every substance with 
which the flame is brought into contact. I have 
already drawn attention to this effect in the Philo- 
sophical Magazine for November, 1865, and the 
same effect has more recently formed the subject of 
a memoir, presented through M. Wurtz, of the Paris 
Academy of Sciences, the author ef that paper 
evidently being unaware that the subject had already 
been investigated by myself. 

The appearance is as follows :—When the hydro- 
gen flame is brought either vertically or sideways, 
say, upon a white plate or a block of marble, there 
instantly appears a deep blue and glowing impres- 
sion of the exact size and shape of the hollow 
flame. The moment the gas is extinguished, or the 
flame removed to the slightest distance from the 
solid, the effect as instantly ceases. If the flame 
be brought successively to the same spot on the 
solid, the effect grows fainter and finally vanishes, 
but instantly reappears upon an adjoining portion. 

Other combustible gases, such as carbonic oxide. 
or marsh gas, or olefiant, or coal gas, do not yield 
this effect, nor does any lamp flame, luminous or 
otherwise ; ner is it obtained in the oxidising flame 
of an ordinary blow-pipe ; but it is imperfectly pro- 
duced in the reducing flame when coal-gas is used; 
it is not seen when oxygen is driven through coal- 
gas, unless the latter be in excess; and it is rer 
and vanishes more quickly with the oeyledrogen 
flame than with hydrogen alone. This blue lami- 
nosity is, thcrefore, not a question of heat, but 
some property depending either on (a) the chemical 
nature of hydrogen, or on (b) the physical effect of its 
radiation. At first I thought it was the latter, and 
that it wasa new form ef fluorescence, so closely 
did it resemble those phenomena. But after a 
week's incessant experimenting, the true cause 
was hunted down and found to be dependent on the 
former effect (a), and in every case ultimately due to 
the presence of sulphur. A chemically-clean body, 
or a freshly-broken surface, did not show the blue 
coloration ; but after exposure for a short time to 
the air of London, the substance invariably yielded 
the blueness; this, however, was not the case 
when the clean surface was covered by a shade, or 
exposed to the air of the open country. The com- 
bustion of coal-gas and coal fires yields sulphate of 
ammonia, a body often deposited in acicular crystala 
in the glass tubes in a laboratory. Sulphate of 


* By W. F. Barrett, F.C. S., Hoad Science Master at 
the London International College, &c. 


ammonia is decomposed by a hydrogen flame, and 
when that salt is brought into contact with burning 
hydrogen, it permanently yields the blue colores 
cence. Hence this body is probably the main 
source of the blueness seen whenever a hydrogen 
flame comes into contact with glass tubes or a 
dirty surface. This effect must repeatedly have 
been seen by every one who has experimented on 
singing flames. 

When the blueness, as is so often the case, is 
seen tinging the flame itself, withoat contact with 
any body, the sulphur is derived either from the 
vulcanised tubing, the dust of which is taken up 
by. the passing gas; or, if the hydrogen be burnt 
from the bottle generating it, the blueness is due to 
the decomposition of the sulphuric acid spray, as 
will be shown further on. 

As a chemical re-agent for detecting sulphur, the 
delicacy of a hydrogen flame is extraordinary. This 
fact was estimated as follows :—Pare precipitated 
Silica yields no blueness with the flame; 500 grains 
of silica were intimately mingled with one grain of 
milk of sulphur. Less than a one-hundredth of a 
grain of this mixture was thrown on the surface of 

ure water or placed upon chemically olean platinum 
foil. The water is best, but in either case the blue 
colour (absent before) now shot forth on bringing 
the hydrogen flame down. Tried again and again 
with fresh portions, the effect was very evident, but 
quickly vanished. The sulphur in e similar portion 
of the mixture could not be detected chemically by 
nitro-prusside of sodium. The wonderful sensitive- 
ness of the flame may be still better seen in another 
way. Immediately after washing, the fingers show 
no colour when brought for a moment into the flame, 
bat if a white indiarubber tube be touched ever so 
lightly, the fingers not only show a vivid blueness, 
but for some time any clean object touched by them, 
such as platinum foil, shows traces of sulphur by 
the appearance of the blue coloration with the 
ame. A block of melting ice continually weeps 
itself free from dust, and thus presents an excellent 
surface upon which to try the foregoing experiment. 
Or a plate of platinum, after heating to redness, 
may be written over with a stick of sulphur. If 
kept covered, the invisible letters may long after be 
traced out by sweepinz the hydrogen flame over the 
surface of the platinum. 


Examined through a prism, the bluenoss derived 


| from any source shows blue and green bands, similar 


to the spectrum of sulphur, but I have noticed also 
a red band. This mode of obtaining a sulphur 
spectrum suggests further inquiry. White marble 


| smeared over with a bit of sulphur, or with vul- 


canised rabber tubing, is a convenient source for 
obtaining the effect at pleasure. 

Some sulphates and sulphides show the blueness 
with the flame, and are evidently decomposed by 
the hydrogen. Thus sulphate of soda gives no blue 
appearance, whilst sulphate of ammonia, or alam, 

oes. 


Various liquids were tried in contact with the 
flame. Sulphuric acid was very notable. Here a 
magnificent blue effect was observed. For per- 
sistence and brilliancy of the colour, this experi- 
ment leaves nothing to be desired ; the spectrum is 
very fine. If the liquid isin a glass dish when the 
flame is brought vertically down, the blueness lights 
up the glass in a lovely manner.“ 

6. But the presence of sulphur is by no means 
the only body that a hydrogen flame reveals. The 
least trace of phosphoras is detected by the pro- 
duction of a vivid green light. It is striking to 
notice the wonderful sub-division of matter in these 
experiments, and how an immeasurable trace of an 
element can evoke pronounced and apparently dis- 
proportionate effects. 

Might not this ready detection of minute quan- 
tities of sulphur and phosphorus be of use in the 
manufacture of iron? and might not hydrogen in- 
troduced into the molten metal be employed for 
the removal of these great enemies of the iron 
worker? I speak ignorantly. 

7. Among the range of substances I have tried, 
tin was found to yield the most conspicuous effect, 
after the bodies named. A fine scarlet colour is 
almost instantly préduced when the hydrogen-flame 
is brought into contact with tin or any alloy of tin. 
Tin is somewhat volatile, and its spectram is rich 
in red rays. The tin must be clean; or the sulphur 
blue, which is much brighter, will mask the effect. 
A charming experiment may be made by partially 
scopes soiled surface of tin; the blue and the 
scarlet colours mingle, and a lovely purple is the 
result. When a trace of aed aga 18 present 
there may be obtained a green belt encircling a rich 
blue, then a purple sone, and finally a glowing 
scarlet at the root of the flame. These colours, it 
must be remembered, are not imparted to the flame, 
but reside on the surface of the body which the flame 
touches. And where the combustion of the hydro- 
gen is complete, as in the upper part of the flame, or 
in the laminous stream referred to (2), these effects 
are not produced: they are best developed at the 
root of the flame. 


* With all liquids, but best with mercury, a fine musi- 
cal note oan be obtained by oausing the jet to dip just 
below the surface of the liquid. 
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8. Passing from liquids and solids, I next tried 
gases in contact with the flame of bydrogen. Many 
gases imparted a colour to the flame, but 
here the effect was different to that previously 
noticed. The whole flame was tinged with the 
colour imparted to it. A mere trace of hydrochloric 
acid gas imparts a reddish brown to the flame; 
ammonia gas gives a yellow, aul burns freely. It 
is striking to note the coinbustion of ammonia gas 
rising frem an anstopped bottle that contains the 
usual solution and which is placed below the flame. 


But carbonic acid gas yields the me t striking 
result in contact with the flame. A pale lilac tinge 
is instantly produced by a stream of this gas. This, 
I imagine, is due to the decomposition of the car- 
bonic acid by the hydrogen, and the production and 
combustion of carbonic oxide. For it is at the lower 
part of the flame that tho effect is most marked. 
One per cent. of pure carbonic acid admitted to a jar 
of air can be detected on holding the jar over the 
flame. The breath, of course, shows the effect 
most strikingly. . 

9. Here then is an eminently practical method of 
noting the presence of vitiated air in rooms or public 
buildinge. A continuous hydrogen apparatus might 
be employed with a wash bulb attached. The flame 
might be burnt from a brass burner or lava jet, 

placed within a blackened tin cylinder. Opposite 
the flame a hole-might be pierced in the cylinder, 
and closed by a lens for better viewing the flame 
within. As soon as the atmosphere in a room be- 
comes unpleasantly vitiated the flame would indicate 
the fact by its changed colour. A similar apparatus 
might likewise be employed by miners: in metal 
mines a8 a warning against impure air, and in coal 
mines as a detector of fire-damp. In this latter case 
the ends of the cylinder could be covered with wire 
gauze. To this practical aspect of the question I 
am now giving such little leisure as I possess. 


The results thus briefly described demonstrate— 


1. That a hydrogen flame exhibits some physical 
peculiarities, and produces phosphorescence on 
many substances with which it comes in contact. 

2. That the blueness so often seen in a hydrogen 
flame is due to the presence of sulpbur, derived 
either from the vulcanised rubber tubing, or from 
atmospheric dust, or from the decomposition of the 
sulphuric acid spray from the generator. 

8. That a flame of hydrogen forms an exceedingly 
delicate re-agent for the detection of sulphur or 
phosphorus, and possibly also of tin. 

4. That many suiphates, and also carbonic acid 
are apparently decomposed by a hydrogen flame. 

5. That ahydrogen flame is further a test for the 
presence of some gases, notably carbonic acid. 


6. That these results are capable of practical 
application. 


THE STAR DEPTHS. 


R. RICHARD A. PROCTOR, Honorary 
Secretary of the Royal Astronomical Society, 

gave the fifth and last of his course of lectures on 
the above subject on Saturday, May 11. That day 
being the anniversary of Sir John Herschel's death, 
Mr. Proctor paid a tribute to the memory of the 
eat astronomer before entering on the subject of 
is lecture. He passed then in review the various 
theories which have been advanced in explanation 
of the phenomena of the sidereal universe by the 
ancients, by Corpernicus, Kepler, Wright. Kant, 
Lambert, the Herschels, and the elder Struve. In 
discussing the work of Sir W. Herschel, the 
lecturer pointed out that that astronomer’s observa- 
tions extended over a very long period, and that in 
the course of that period Horschel’s ideas respecting 
the constitution of the universe underwent certain 
well-marked changes. The theory which he had 
advocated in 1785, a travestie of which appears in 
our text-books of astronomy, was de:initively 
abandoned in 1802, and tbe principle on which it 
had been based was as clearly abandoned in 1811. 
The views which Herschel had entertained respect- 
ing the nebulw were in like manner modified, it 
being impossible that any terms could be clearer 
than those in which he announced his change of 
opinion. Yet again, in 1817, he adopted a totally 
new principle for gauging the profundities of space. 
Notwithstanding these circumstances, tho views 
belonging to the different periods of Herschel's 
observing career are as carelessly intermixed in our 
books of astronomy as though they had all been 
expressed in one and the same paper. The lecturer 
proceeded to sketch his ewn views, and the principle 
on which his researches had proceeded, which was 
simply this, to mako all the relations he discussed 
whether referring to the distribution of the stars or 
of the nebulæ, to the stellar proper motions, or to 
whatever else they related—ja/pable to the eye by 
the selection of suitable modes of charting or 
picturing them. Hə announced in passing his firm 
conviction that his theory of star-drift would be 
placed beyond dispute hy the spectroscopic labours 
of Dr. Hugging. Ihe leot ure closed with a summary 


of the wonders presented to our contemplati 
the star dpe PRENER 


my Tĩ— 


HINTS ON PAINTING.*—VI. 
(Continued from p. 16%.) 
Scrolls 


HIS work reqnires the good taste and perfect 

outline of a dranehtsman. But an insight into 
this art may be gained by copying the work of others, 
by processes described in these papers. When a copy 
has been made on the copying-paper, take a piece of 
stout wrapping-paper, and laying it on a smooth 
board, place the copy over it, and fasten all down to 
the board with a few tacks or pins; then with a pin 
prick the outlines with small holes through the copy 
and wrapping-paper. Having done this, lift all from 
the board, and by placing the Wrapping paper copy 
on the panel, and dusting on fine whiting with a 
pounce-bag, you will trausfer tue copy to the panel. 
Next proceed to fil in the outlines with gold size; 
lay on the gold, and then clean all off niccly for 
shading. This is done witb asphaltum, bnt a very 
üne effect can be made by glazing some parts with 
carmine or blue. Cupy the shading of the original 
as near as possible; pnt in the liguts or white fine 
lines, and with a little practice and the use of 
pattern, you will soon gain a knowledge of scrolling 
sufficient to enable you to perform ordinary work. 
Scrolling in colours can be learned in the suue way, 
but it is a more dificult art, as it requires good 
taste in the application of colours—harmony of 
colours being the greatest desideratum in good 
scrolling. 

Stenciling. 

Stenciling is an art by which the painter can 
execute ornamental work quickly, and when 
thoronghly understood it will often be called into 
requisition in the waggon paint shop. The articles 
required in making a steucil are a shect of well- 
sized writing paper, a lead pencil, and a sharp pen- 
knife. Fold the paper, allowing the cdge of the 
fold to form the centre of the pattern; then draw 
any design you wish, leavine bars to hold the parts 


together, then lay the paper upon a piece of glass | 


and cut out the figure with the penknife. The tool 
used for this work is a camel's-hair brush or pencil, 
with air not over jin. long, bound with qnill and 
wire on a round wooden handle. The small sizes 
are preferable. The colour may be mixed in 
Japan and turpentine, as for striping, but 
colour mixed with vinegar and sugar will be 
found best. The paint must be quite thick, and a 
small quantity only must be tuken on the brush, 
and then well rubbed out on a dry placo before ap- 
plying it to the work. Laying the stencil on the 
panel as desired, hold it down firmly, and rab over 
with the brush carefully until the cut portions of 
the figure are well conted. Then lif: off the stencil 
and the work is completed. 


To Transfer Ornaments for Carriages, 
Waggons, &c. 

This beautiful art is now practise by many 
painters, who are either in a hurry with their work, 
or for economy's sake. Pictures expressly designed 
for carriages are now sold at the leading periodical 


| 


stores, and the amateur painter is cnabled thereby | 


to finish a job of carriage painting in fine style. 


These pictures may be stuck on, and the dimpene! | 


paper carefully removed, leaving the picture iutact 


upon the panel, requiring no touching with the the colours 


pencil. The proper wuy to put on dee2leomainie 
pictures is to varnish the picture carefully with the 
preparel varnish (which cau be obtained with the 
pictures), with an ornamenting pencil, being sure 
not to get the varnish on the white paper. Ina 


few minutes the picture will be ready to jay on the |} 


panel, and the paper cau be removed by wetting it, | wash off as before; then with a penknife raise the 


| paper figure, and the exact shape or form of the 


as alrcady described; and when thoroughly dry it 
should be varnished like an oil painting. Be par- 
ticular to purchase none of these transfer pictures, 
except those covered with gold leaf on the back. for 
they will show plainly ou any colourel surface, 
while the plain pictures aro nsed only on white or 
light grounds. 


The following items will be found of interest. 


To keep striping pencils in good shape and ever 
ready for use, grease them with tallow from a 
candle, and spread the hair straight on a piece of 
glass, keeping the same in a box made for the 
purpose, so that they may be preserved from dust. 
Why do striping pencils curl up or ‘crinkio ” when 
used in white (keg-lead) colour? Because the avid 
with which the lead is made acts on the hair, 
heating and contracting the fibre. To straighten 
them when thus crooked, I draw the pencil across 
or between a warm iron and the finger. Dry white 
lead mixed in varnish and turpentiue is preferable 
for striping, but tube colours are best. 

When it is desirable to glaze a job with earmine, 
why do you advise the workman to get up a colour- 
ing varnish surface, while some painters are in the 
habit of putting on glazing the same as if it were 
colouring varnish? Because I have then a chance 
to rub the job smooth, which I could rot do so 
well over the glazing. Besides, the glazing being 
mixed with flowing varnish, will dow level and freu 
from clouds, if put on a smooth surface. 


From the“ Carriage Painter's Manual.“ By F. B. 
GARDNER. New York: 8. R. Wells. 


Paper Cups for Striping Colours. 

Although I do not recommend the use of paper 
cups for holding striping colours, I am aware that 
many prefer them, as they are easily disposed of 
when no longer desired for use. The economieal 
paiuter would have small tin cups to use for 
striping colours, as the paper cups cause a waste of 
sandpaper. 


Bronze Paint for Iron. 


Ivory black one ounce, chrome yellow one ounce, 
chrome green two pounds; mix with raw linseed 
oil, adding a little Japan to dry it, and you have a 
very nice bronze green. If desired, gold bronze 
may be put ou the prominent parts, as on the tipe 
or edges of an iron railing. when the paint is not 
quite dry, using a piece of velvet or plush with 
which to rab on the bronze. 


To Paint Magic-Lantern Slides. 


Transparent colours only are used for this work, 
such as lakes, sap-green, ultramarine, verdigris 
gamboge, asphaltum, &c., mixed in oil and tempere 
with light-coloured varnish (white Damar). Draw 
on paper the design desired, and stick it to the 
glass with water or gum; then with a fine penci?, 
put the outlines on the opposite side of the glass 
with the proper colours; then fill up and shade 
with black or Vandyke brown, as you find best. 


Lettering on Glass. 8 

Sign painting on glass is one of the beautiful 
branches of our art, and as there are but few whe 
can make a good job. I will endeavour to explain 
the method which bas always been found to answer 
the purpose admirably. The glass should first be 
thoroughly cleaned and dried, then lay out the lines 
for the letters with soap, a piece of hard scented 
soap being the best, then proceed to paint the 
letters on the right side of the glass with lampblack 
mixed with oil; this is to form a guide for the work; 
then, on the inside, lay ona thin coat of sise—made 
with the white of an egg and water, or isinglag 
dissolved in water—with a camel’s-hair brush, 
covering over the whole line of letters. Then ley 
on the gold leaf with a tip, until every part of the 
letters is covered well. Allow the leaf to remain 
until the sizo is dry, and you will find that the 
letters on the front side can be easily seen and 
traced. This is done with quick drying black, to 
which is added a little varnish. Paint over every 
vart of the letter directly on the gold and allow it to 
dry; then wipe off with soap and water the lamp- 
black letters from the front side, and with clear 
cold water and a soft sponge, wash the superfluous 
gold leaf and size from the back, and you will have 
a perfect gold letter on the glass. 

Proceed now to shade the letters, which may be 
done in colours te suit the taste of the painter. 
Always shade to the edge of the gold, for by that 
means you have only one edge to make straight. 
The shade may be left rough on its extreme edge, 
and when dry a neat straight edgo can be obtained 
by merely scraping with a knife. 


Ornamental Designs on Glass. 

In makiug scrolls, eagles, &c, on glass, some painters 
put on the outlines and shades first, and then lay the 
gold leaf over all. Another good way is to scrateh 
the shades into the gold leaf after it is dry, and 
on the back of the gold. Silver leaf 


i may be used in the same manner as gold, bat it 


l 


wil] not wear as well. A very pretty letter may be 
made by incorporating silver with gold. Take 
paper and cnt any fancy design to fit the parts of 
the letter, stick it on to the size before laying the 
eaf, and then lay the lenf, allowing it to dry, and 


figure will be found eut out of the gold letter. 
Clean off nicely, apply more size. and lay silver leaf 
to cover the vacant spots. Wash off when dry, 
and a very handsome ornamented letter will be the 
result. Colours may be used instead of silver, if 
desired, or a silver letter, edged or cut up” with 
gold, will look well. . 


—..——.— m 


The Metal Industry.— The following, according 
to Mr. Hunt, are some of the quantities and values of 
metale obtained from the ores raised in the United 
Kingdom during 1870: — Pig iron, 5,963,515 tons, of the 
value of 41 f. 908.787; tin, 10,200, £1,299,505 ; copper, 
7,175, 551,09; lead, 73,499, 41, 452.715; zine, 3,936, 
74,096; silver, 784,502, 195,140; gold, 191loz., £750; 
other metals estimated, £3,500. 


Granite Glass.—The Raltie Journal reports that 
there exists near several cities of Finland a kind of 
granite, called there cupakivi, of which the composition 
ia this:—Silica, 74 per cent.; feldspar, 12; oxide of 
iron, 8; lime, 1; alkalies, with traces of magnesia, 9. 
This being evidently a good compound to make glam, 
the first experiment was consequently made by melting 
500 partı granite, and 200 limestone, and a white glaas 
was obtained. The second experiment was made with 500 
granite, 150 lime, and 75 of soda. This glass was 
more fasible, and at the same timo harder. Both 
kinds were blown without difficult at a bright red 
heat, while a dark glass was made by the addition of 
70 papie of sulphate of lime or potash, and 7 parts of 
carbon. 


May 24, 1872. 


SOIENTIFIO SOOIETIEB. 


— — 
ROYAL ASTRONOMICAL SOCIETY. 


A’ the monthly meeting of this Society, held 
en Friday, May 10th, the President, Pro- 
fossor Cayley, in the chair, several interesting 
papers were read, one of the most important of 
which, by Colonel Tennant, was on 


The late Solar Eclipse. 


In introducing the paper, the Colonel remarked 
that of the six photographe obtained daring totality, 
tho first three were very geod, and from the appear- 
ances depicted, he felt quite satisfied that the corona 
is a solar phenomenon. This opinion is based on the 
persistency of the rifta during the progress of the 
dark moon over the bright sno, which, by the shut- 
ting out of the solar light, enables us so to view the 
corenal appendage as to determine if its essential 
features preserve their relative positions, now that 
we are becoming acquainted with them. This the 
Colonel succeeded in doing: he found that as the 
moon passed onwards the corona appeared to be 
unaltered ; each rift, as seen last December, was cer- 
tainly connected with a visible prominence. As 
a general result of the observations, it was stated 
that a connection between the corona and its rifts 
with the solar prominences was well made out: 
the corona did not extend more than a radias of the 
gun from the surface. 

her very important result of the obnervations 

made in connection with the Indian Government, 
was the rere read of the dark lines seen by Captain 
Herschel—i.¢., the ordinary dark lines in the solar 
spectram were at the moment of totality seen as 
bright lines, and not only so, but these bright lines 
in enormous quantities ; the impression, if 

we understood Colonel Tennant correctly, made by 
them on Captain Herschel's mind, was that they 
were guecessive in thelr appearance, but with such 
rapidity did they present themselves that it was 
next to impossible to note their sequence. The con- 
clusien drawn from their number and brightness 
appears to have been that the lowest stratum of the 
cerona in contact with the san consisted of a mass 
of vapour in which the bright lines eriginated. The 
narrow and lower bright portion of the corona, 
1 9 N observers on the occxsion 
70, was not seen Colonel 

Tennané in 1871. nf 

Mr. Brett. stated, in reference to the narrow 
bright rim next the sun which he saw in 1870, that 
it did not extend more than two minutes’ of arc 
from the dark limb of the moon. 

Dr. De La Rue bore testimony to the excellence 
and value of Colonel Tennant’s photographs, and 
observed that they farnished conclusive evidence 
that the corona is a true appendage of the sun. As 
in 1800 his own photographs had decided the ques- 
tion of the prominences, so in 1871 Colonel 
Tennant's photographs had decided that of the 
corona by showing that during the passage of the 
moon over the sum no change in the coronal 
features had occurred. 

Captain Noble, in alluding to the thanks that the 
Fellows present would unanimously award to 
Colonel Teunant for the very valuable information 
dommenicated in his paper, took occasion to remark 
that the Colonel had embraced the earliest oppor- 
tunity after his arrival in England to dispel the 

orance of the details of the eclipse which 
A probra the meetings of the society that had 
intervened between its occurrence and the present. 
Having stated that he joined heartily in thanking 
Colonel Tennant, he wished to direct particular 
attention to the fact that on the occasion of the 
eclipse of 1870 the coronal mattcr extended out- 
wards over each prominence, the rifts appearing in 
those portions of the corona in the lower stratum of 
which prominences did not exist. In 1871 tho rifts 
are described as occupying precisely the localities 
in which in 1870 the greater extension of thu 
coronal matter was found. 

Dr. De La Rue suggested that the appearance of 
the rifts in the late eclipse might be explained on 
the supposition that the ligut of the photosphere 
being se much more intense than thet of the pro- 
Tapences the corona would not appear so bright 
behind them. 
Mr. Ransard called attention to certain features 
in Colonel Tennant's photographs, the positions of 
89 85 were symmetrically related to the sun's 

oles. 

In reply to a question by Dr. Huggins, Colonel 
Tennant stated that the corona exhibited strong 
radial polarisation. e 

Mr. Ranyard read a paper. on the value of the 
Stereoscope as applied to the examination of eclipse 
Photographs, in which he pointed out that the 
appearance of relief depended upon the direction 
in which the light fell on the photograph, as well 
as on the objects, and exhibited photographs of a 
cut tumbler taken with the open part downwards, 
and also with the same part uppermost. In the 


Plrotegraphs the relief was reversed, the appear- 


that drawings viewed through a lens presented the 
appearance of relief. From these circumstances 
he argued that in judging of the appearances of 
objects in three dimensious care should be exercised 
asto the presence of light and shade in the originals, 
otherwise an erroneous estimate might result from 
the combivation of photographs in the stereoscope, 
aud suggested that for the determination of the 
positions of important features micrometric 
mensurements should be employed. 

Dr. De La Rue, as we understood him to say, 
was not aware with whom the notion of three 
dimensions, as shown in the stcreoscope, originated, 
but he was quite clear as to the stereoscopic combi- 
nation of pbotographs in furnishing information 
relutive to the disposition of objects in a picture. 


An Improved Altazimuth. 


Mr. Brett exhibited and explained the construc- 
tion of au altazimuth mounting for a retlector, 
possessing portability combined with facility of 
manipulation, the essential principle beiug that of 
a tripod with a movable apex. The instrument, 
when not in use, presents the appearance of a neat 
mahogany box, which forms one leg of the tripod 
the other two, folding within tle box, can be so 
arrauged externally that the box itself, oarrying the 
reilector, eyepi-ces, &., may take any positiou as 
to altitude. The two legs, constructed upon the 
principle of steodying rods, are furnished with 
adjusting screws having a play of about eighteen 
inches. By the aid of these screws a slow motion 
either in altitude or azimuth is effected. The 
instrument, having been coustracted with a view to 
portability, was stated to weigh about 40lb, and 
could easily be carried from place to place. For 
temporary purposes it was described as fairly 
steady. The compactness of the arrangements was 
very striking. 


Viacq’s Tables of Logarithms. 

Mr. Lee Glaisher read a paper on the errors in 
Viacq's tables of logarithms, in which he drew atten- 
tion to the circumstance that Viacq's are the only 
tables that extend throughout the series of numbers 
to ten figures. The author entered somewhat ex- 
tensively into the history of these tables as con- 
taining the completion of the seventy chiliads left 
uncompleted by Briggs; that in many instances the 
errors of Vlacq had been transmitted through later 
editions ; that the English and Continental editions 
were printed from the same types, and contained 
the same identical errers, of which about 700 had 
been ascertained and published. Mr. Glaisher 
referred toa copy of Viacq in the library of the Royal 
Observatory, Greenwich, in which the errors de- 
tected at the time of Maskelyne are corrected. 
Abont one-half of these errors are considered as 
unimportant. 


Satellites of Jupiter and Saturn. 

Mr. Proctor read a piper on the densities of the 
satellites of Jupiter, which he considered to be 
grenter tban given in onr text-books, and urged 
upon the Feliows of the Society the importance of 
exXatnining for themselves the statements they met 
with in print. He also communicated a note on 
the discovery of the second satellite of Saturn, 
reckoning from the primary, by Sir William Her- 
schel, with the 40ft. telescope. The object of the 
communication was to correct an erroneous state- 
ment which Mr. Proctor had met with. 

A few further papers having been read, andl 
others announced, the society adjourned at a late 
hour. 


INSTITUTION OF CIVIL ENGINEERS. 


Explosive Agents applied to Industrial 
Purposes. 


T the last ordinary mecting of the session, a 
paper was read on this subject by Mr. F. A. 
Abel, F. R. G. 

The nature and properties of gunpowder, and its 
special advantages and defects ay an explosive 
agent for industrial purposes, were first briefly re- 
viewed. The application of chlorate of potash to 
the production of mixtures more violent than gnn- 
powder was discussed, their general susceptibility 
to explosion by friction or blows was pointed ont, 
and some comparatively safe compounds of this 
class, sach as Horsley’s powder and a substance 
called tutonite, were speciully noticed. The salts 
of an organic acid, called picric acid, now produced 
in large quantities by the action of nitric acid on 
the well-known antiseptic carbolic acid, were 
described as endowed with explosive propertics, aud 
as farnishivg very powerful agents when mixed with 
chlorate of potash or saltpetre. Of these the 
“poudre picrate,” or mixture of picrate of potash 
and chlorate of potash, was the most violent, but 
was far too dangerons, on acconnt of the readiness 
with which it exploded by friction, to permit of its 
technical application. A mixture of picrate of 
ammonia and saltpetre, designated “picric powder“ 
by tho anthor, was described as certainly not more 


ance of the tumbler in its ordmary position being | dangerous to mannfacture and to use than cun- 


a esnaity seen, while in the photograph with the 
mouth downwards the raised porticns appeared as 
f depresscd. He also called attention to the fact 


powder; considerable quantities had been prochiced 
with the ordinary appliances of ganpowder-works, 
and the material had received safe and successful 
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„ as a violently explosive charge for 
shells. - 

Numerous other products of the action of nitric 
acid upon organic substances, endowed with explo- 
sive properties, were stated to exist, but only two 
of them—nitro-glycerine and gun-cotton—had 
hitherto received practical application, and these 
two constitnted, at the present time, the chief rivals 
of grnpowder in many of its most important uses. 
Attempts were made to apply gun-sotton imme- 
diately after its discovery in 1846, and long before 
its properties were understood ; but nitro-glycerine, 
which was discovered in 1847, had continned a 
chemical enriosity for sixteen years, its manufacture 
and application having been developed during the 
last nine years. 

The early history of gun-ootton was briefly re- 
ferred to, and it was shown that, even in the first 
days of its production and application, important 
results were arrived at, though the too hasty 
attempts to utilise it led to its speedy abandonment, 
as a highly davgerous material, by all but the 
Austrians. The improvements effected by Baron 
von Lenk in the application, as well as in the manu- 
facture, of gan-cotton, which first became public in 
1868. led to a resumption of the employment of this 
ngent in England, and to its careful study by a 
special Government Committee and others. The 
advantages of the Austrian gun - cotton, as a mining, 
quarrying, and engineering agent were pointed out 
as also the considerable improvements in point of 

ower, economy, safety, and convenience in use, in 
Facility and uniformity of produetion, which had 
been effected by the reduction of gun-ootton fibre 
to a finely divided condition, and its subsequent con- 
version into highly compressed homogeneous masses. 
The rigidity of the charges of gun-cotton, and their 
consequent occasional tendency to become jammed 
in irregularly-shaped blast holes were, however, 
shown to be occasiona !sources of accident; and the 
necessity for strongly confining gun-cotton, in order 
to develop its full explosive force, was a defect 
which existed until recently, and had, for a time, 
rendered the material decidedly inferior to nitro- 
glycerine. 

An account was next given of the successful 
manner in which Mr. Alfred Nobel had developed 
the practical application of nitro glycerine. 
discovery that the explosion of this liquid could be 
brought about through the agency of a detonation, and 
its suecessful manufacture, combined to furnish the 
industrial world with the most powerfal explosive 
agent hitherto susceptible of application, and which 
agent, from its high specific gravity and insolubility 
in water, presented the special advantage that it 
could be used in positions whence water could not 
be excluded. The poisonons nature of the substance 
constituted an objectionable quality, and’ some un- 
certainty occasionally attended its employment, 
but its principal defects arose from the fact of its 
being à liquid, and from the comparatively high 
temperature at which it froze. The majority of 
the numerous fearful accidents which had occurred 
during the transport and landing of nitro glycerine 
appeared to be caused by the accidental leakage of 
the liquid from receptacles in which it was confined. 
The liability of such leakages to escape observation. 
nnd to lead to accidental ex plosions which would be 
transmitted to the confi nednitro-glycerme, and the 
reckless manner in which the frozen nitro-glycerine 
had been frequently dealt with, in consequence of 
its apparently inert condition, had been fruitful 
sources of disaster, which had re ndered the liquid, 
in its pure condition, a very unsafe material for 
employment as a mining agent. Bat Mr. Nobel 
has succeeded in applying nitro-glycerine in 2 
simple manner, by which its defecte, arising out of 
the liquid nature of the material, were remedied. 
He mixed nitro-glycerine with a porous and finely 
divided silicions earth, and thus obtained a solid 
but plastic preparation, which conld be conveniently 
handled and converted into charges of suitable 
dimensions, susceptible of application like any other 
solid explosive agent, and capable o detonation 
quite as readily as the pure nitro-glycerine. This 
mixture, called dynamite, and of which one or two 
varieties were prepared by Nobel, was stated to be 
one of the safest, most convenient, aud most 
powerful blasting and mining agents. As now 
manufactured, in the form of compressed charges, 
it retained as much as seventy-five per cent. of 
nitro-glycerine, without exhibiting any tendency to 
a separation of the liquid during transport and 
storage. . 

Several other nitro-glycerine preparations of more 
recent production were referred to, all of which 
might be regarded as modifications of dyna- 
mite. In some of thom, such as Horsley's mining 
powder, dualine and glyoxiline, solid explosive com- 
pounds or mixtures were employed instead of porous 
silica, as the absorbents of nitro-glycerine; in 
others, ns in lithofracteur, the eilicious earth and 
nitro-glyoerine contained in dynamite were in part 
replaced by semi-explosivs substances for example, 
by gnopowder constituents. None of these newer 
preparations contained so high a preportion of 
nitro-glyccrine as dynamite, and although some of 
them, such as lithofractear, might vie with it in 
regard to safety, it was scarcely possible that the 
substitution of other explosive substances for a pro- 
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ioa of nitro-glycerine in the mixture could result 
the production of an equally powerful explosive 
ent. 
hen it was found, by recent experiments, that 
gun- cotton, in the compressed form, could be 
exploded by detonation like nitro-glycerine and 
its preparations, that substance proved to be quite 
analogous to them in its behaviour, though the pure 
nitro-glycerine still remained somewhat the 
strongest explosive agent. The suddenness of the 
explosion developed by detonation permitted of the 
application of compressed gun- cotton and nitro- 
glycerine preparations to purposes of destruction 
without any confinement, and thus operations could 
be expeditiously and effectually carried out with 
com tively small quantities of these materials, 
which could only be accomplished by exorbitantly 
large charges of gunpowder. The rapid demolition 
of military works, bridges, &c., the breaking-up of 
boulders, large masses of rock, guns, or castings or 
forgings, were quoted as operations of this class. 
he author pointed out some of the causes of the 
great difficulty experienced in arriving at anything 
approaching a precise estimate of the relative power 
and effect of different explosive agents. Taking 
dynamite as the type of the practically useful nitro- 
glycerine preparations, and as certainly one of the 
strongest, experience had shown it and compressed 
gun-cotton to be about on an equality in point of 
power, and to exhibit, in their most advantageous 
applications, a strength which was estimated at six 
times that of powder. The plastic nature of dyna- 
mite and its power of resisting penetration by 
moisture, gave it advantages over compressed gun- 
cotton, as it could be can in wet blast-holes, and 
as very irregular holes, or holes terminating in 
fissures, could be more conveniently and heavily 
charged with it than with gun-cotton. On the other 
hand, the readiness with which dynamite froze and 
its inertness unless thawed, or fired by special 
arrangements, and the unpleasant effects expe- 
rienced occasionally by those using it, were incon- 
veniences not shared by gun-cotton. The advantages 
presented by these materials, in their general appli- 
cation as blasting agents, were shown to consist 
chiefly in saving of time and labour, especially in 
tunnelling or in blasting in hard rock. They were 
also susceptible of advantageous employment as 
auxiliaries to gunpowder, in the rapid removal of 
large masses of rock, or of submerged wrecks ; the 
violent explosive agent being first used to produce 
extensive rending and shattering effects, and the 
superior displacing effect of powder being afterwards 
brought tobear. It was pointed out that gunpowder 
could not be satisfactorily replaced by these violent 
explosive agents in some kinds of work, where its 
comparatively gradual action was a specially valu- 
able featare. 

In conclusion, after referring to some recent inte- 
resting experiments of Dr. Sprengel, on the appli- 
cation of readily oxidisable and other powerfully 
oxidising liquids in the production of violently 
detonating mixtures, the author showed that, even 
in the application of gunpowder to industrial pur- 

oses, some decided advance had lately been mude, 
or its violent explosion could be developed, like 
that of all other explosive mixtures and compounds, 
through the agency of a detonation, whereby its 
action might be considerably intensified, and its 
application to some important classes of work—e. g., 
submarine operations, greatly facilitated. 


Koumise.—Dr. Townsend, of Cork, writes to the 
British Medicat Journal that koumiss was used by his 
father many years since in the treatment of phthisis. 
The following is the manner iu which he prepared it, 
and it answered well :—Take one quart of new milk, 
one noggin of good thick milk or fresh butter-milk, and 
three or four lamps of white sugar. Mix all together 
from jug to jug till the sugar is quite dissolved. Put it 
in a warm place to stand for ten hours. It will then be 
quite thick. Pour it again from jug to jog till it is 
amooth. Bottle it in soda-water bottles; let it remain 
in a warm place for thirty-six hours (twenty-four in 
summer). Use the best velvet corks; tie them down; 
shake the bottle well for five or six minutes before it is 
opened. It will have whey at the bottom when fit for 
use. It is to be made every day, and taken in quantities. 
Its fermentation is the test of its excellence. 


Ashworth’s Fine Pointed Flattened-Wire 
Cards.—Messrs. Ashworth Bros., of Manchester, have 
introduced some improvements in wire cards for 
carding cotton, wool, worsted, silk, &c., consisting in 
the manufacture of the teeth or staples out of a wire 
which has been flattened by passing through hardened 
steel rollers. The wire thus produced is similar in 
shape to an ordinary comb tooth, having two broad 
flat sides, and two narrow round sides. The breadth 
of the teeth in the direction of the working of the cards 
gives more than the strength gained by the use of round 
wire, and thus renders possible the preduction of cards 
equal to their work, with a iess weight of meta’, 
though with the same number of points as round 
cards. The cards have new bean at work for twelve 
months in a number of mills, and are very well spoken 
of. A special steel“ card used extensively in 
covering lickerin rollers should be separately noticed. 
It is cut, pointed, and does not require grinding. It 
works quite clean, and therefore needs no stripping or 
eren brushing. The advantage of an eren and regular 

cd is thus insured. 
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[We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 


possible.] 


All communications should be addressed to the Editor 
of the ENGLISH MegcHani0, 81, Tavtstock-street, Covent 


Garden, N. O. 


Au Oheques nd Post Ofice Orders te be made payable 


to J. Passmore EDWARDS. 


“I would have every one write what he knows, and ae 
mach as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or aueh a fountain, that as to 
other things, knows no more than what everybody d 
and yet to keep a clut:er with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original."—Montaigne's Essays. 


*,* In order to facilitate reference, Oorrespondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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“T. A.” AND GRAVITATION. 


(4183.J—"* T. A's” method (let. 4166) is altogether 
unsound. Tt is based on two assumptiens (tacitly made) 
—viz., first, that the length of a line drawn from the 
attracted particle in any direction through the spheroid 
represents the attraction exerted by the portion of the 
spheroid lying in that direction; and, secondly, that 
the lines thus drawn diverge (in “T. A.'s" construction) 
uniformly from the attracted particle—that is to say, 
that an equal number of them would fall on equal por- 
tions of any spherical surface having the particle at its 
centre. The second assumption is undonbtedly erro- 
neous; as to the firat, “T. A.“ should have substan- 
tiated it before proceeding with his proof. 

It is impossible that there can be any simple proof 
for the attraction of a spheroid on an external particle, 
simply becanse the integral calculus has demonstrated 
that the expression for that attraction is not simple. 

“T. A'a” explanation of his reference to Ganot is 
quite sufficient to show that pv apology was called for. 

RICHARD A. Proctor. 


THE SUN. 


(4184.]—IT wonld not be easy for me to answer the 
question of L. J. V. G.“ (query 11870) within compass 
of a letter, as the considerations which have led me to 
the conclusion that the sun does not belong to the 
stream of stars forming the Milky Way are based on 
researches which have occupied me during the last 
seven or eight years. I am compelled, in this instance, 
to refer to my published works, Other Worlds" (2nd 
edition, p. 256, et seq.), “The San” (and edition, 
p. 464, et seq.); avd, for an account of the researches 
themselves, the Essays on Astronomy” (p. 240, 
et seq.), and appendix. It will, I fear, seem unsatis- 
factory thus to refer to books of my own; yet it must 
be remembered that if my views could be fully or pro- 
perly exhibited in a letter I should probably not have 
cared to write books concerning them. 

RICHARD A. PROCTOR. 


PIANO CONSTRUCTION—To Mer. BcHUCHT axp 
OTHERS. 
(4185.J]— Toe Harmonious BriacksmitH,” with 
that modesty which is his normal characteristic, re- 
spectfally declines the bonour (?) of being an inventor (?) 


of perpetual motion; also of being the designer of 


mechanism which—in the mechanical sense—gains 
power. Sooth to say, both are simply mechanical 
impossibilities, and their conceptions only exist in the 


absence of knowledge of mechanical laws. All machines 


being but transmitters, not generators, of force. 


Mr. Schucht says The Harmonious Blacksmith ’ is 
trying to show the possibility of imparting to the 
hammer—in the treble of a piano—a greater power 
than we usually can get.” Now this may be quite trae, 
or ‘the thing which is not,” for it all depends on our 
definition of the word power. If power and velocity 
be identical, yes; but if they don't mean exactly the 
same thing (and I have yet to learn they do), why 
then, no. 

If I ever said anything from which it can fairly be 
inferred I expected my own, or any other man's, 
“ mechanick could give out a greater mechanical 
force than that which impelled it, I can only say, 
with the parrot (wiser than any Harmonious Black- 
smith,” who had experience of the evil consequences of 
garrulity, “The Harmonious Blacksmith’s” greatest 
fault), Sorry I spoke” to so little purpose; but I 
guess I am rather too old in the tooth to have been 
guilty of uttering any such nonsense. What I did say 
(or intended to say) was, that from the change of ita 
position, the hammer of a piano with an upright action 
has more and more of its weight supported on its 
centre as it rises, and (as a necessary consequence) less 
and less force becomes needed to continue its motion 
(supposing the velocity of that motion to be uniform), 
as it approaches the stringe. This notorious fact may 
be ascertained experimentally by taking out the 
dampers, and finding the different weights required to 
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balance the hammer of a common cottage action in 
various positions between the lowest and highes 

It is notorious that a continually diminishing 
resistance to the finger during the key’s descent is 
neither desirable nor pleasant, but that, on the contrary, 
a perfectly uniform or even moderately increasing 
resistance produces the most pleasant touch—a 
faet well known to most makers of grand pianofortes, 
who purposely delay the contact of the key with the 
damper lever until the former has descended abou: 
half its path, for the purpose of diminishing resistance 
to the finger at the commencement of the key's motion. 
In imitation of their practice I designed the actions 
figured in No. 868, in both of which the resistance to 
the finger will be found slightly to increase as the key 
descends. , 

I might have effected this by other means; for 
instance, by a spring which, as its resistance increasee 
when it becomes more bent, its reaction necessarily 
also becomes greater as the key descends. I might 


Den, also have employed a lever carrying a weight, a 


contrivance employed in certain ancient machines for 
weighing bread, &., which I remember in the—alas, 

long past—days of mine youth. In these machines 

the weight recedes from ite support as its rises, so, of 
course, it requires a greater force to balance it the 

further it rises. Something like this in connection 
with the key would have compensated for the diminish- 

ing resistance caused by more and more of the 

hammer's weight becoming supported on its centre 

during its rise, but I thought it far preferable to effect 
the same result by imparting greater velocity to the 

hammer, and I did this by positing the sticker hinge 

(or batt shoulder) in relation to its centre, so that the 
arm of the lever which lifts the hammer—in otber 

words, the distance from the vertical plane ef that 

shoulder, or of the sticker hinge, to the vertical plane 

of the hammer centre—became less as the hammer 

rose. (See Fig. 2 and the description thereof in Ne. 

858.) My reason for preferring to increase hammer’s 
velocity I subjoin. 

I presume neither Mr. Schucht nor any other man 
will deny that ceteris paribus the loudness of the 
sounds produced when the strings of a piano are strack 
is in proportion to the force of the blow. Alsothat that 
force will, ceteris paribus, be in proportion to the ham- 
mer's velocity. Now, had I adopted either of the former 
methods of improving the touch, the hammer’s velocity 
—and consequently the force of the blow struck by it— 
would have remained unaltered :-on the contrary, by 
adopting the method I did, which increased the ham- 
mer’s velocity from three te six-fold, at the instant it 
struck the strings (N.B.—So far as regards the pro- 
duction of sound, its velocity daring any other portion 
of its path is quite aninfiuential), need I add the farco 
of the blow was increased in proportion to the increase 
of the hammer's velocity ? and although I am far from 
asserting the sound became six times louder, its power 
was very considerably augmented. That the sound 
should not respectively have become three or six times 
louder—so far as I am able to estimate the relative 
intensities of sound—need hot very much surprise us, 
for the proportions between the force of the blow and 
the mass of material—strings and belly—by which 
the blow was resisted were considerably altered: in a 
word, ceteris paribus was not maintained, and to 
restore, or rather toa proximate to, those original pro- 
portions, it became needfal to increase either the 
length, the thickness, or the number of nnisonous 
strings the hammer struck. All these methods were 
tried, as I before stated, and from the experience 
gained daring those trials I opine the very best thing 
to do—supposing our object to be the production of a 
pianoforte capable of yielding the most powerfal sounds 
of the best possible quality, withont regard to its 
original cost or the expense of occasionally, but not very 
frequently, retuning it—would be to employ all three 
of these methods ; bat as regards increasing the lengths 
of the strings I fear we can hardly do so with safety, 
beyond those shown in the diagram and specification 
in No. 372, until the employment of wire of greater 
tenacity than can now be obtained, unless it be drawn 
extra hard to special order becomes general. 

With regard to the positions of the dampers I may 
just remark that, ceteris paribus, they act quickest when 
at the middles of strings. Of coarse, it would be in- 
convenient, although far from impossible,to place them 
there; doing so would not be worth its cost, for if made 
pretty long (say, from one-twentieth to one-fifteenth the 
string’s levgth) and soft, they act efffeiently when 
properly pressed against the string at any convenient 
portion of its length, especially if their soft faces be 
grooved so that they embrace the string for about two- 
fifths of its circumference. If you desire to damp 
‘“‘werry dead” indeed, double dampers are the right 
thing. By double dampers I don't mean what the late 
Mr. Mott called by that title, bat dampers before 
and behind the strings, which wher opened allow them 
to vibrate, but when shat clip the strings like a pair of 
hollow-bitted forge tongs clip round rod iron, which 
the Harmonious Blacksmith” avers is a very efficient 
clip indeed, but it is unnecessary ; again, as their French 
hosts—who af now mercifully permitted to have the 

rivilege (7) of feeding and entertaining a good many of 

r. Schucht's countrymen—woald say ‘* Le jeu ne vent 
pas la chandelle.” 

THE Harmonious BLACESMTTEH. 


ee 


MUCH EXPERIENCE IN FEW WORDS. 


[4186.)}—A coRRESPONDENT, who is a competent 
observer, bas sent me the following pithy letter :—" A 
vessel of ink and water is better for solar observations 
than an oblique silvered glass; but your first surface 
prism for ever |” J. R 
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AN IMPROVED BEEHIVE. 


14187.J— BEING a constant reader of the ENGLISH 
MecwHanio, and of late having seen several articles on 
„Bees and Beekeeping,” I thought a few words and 
sketch of an improved hive might interest a few of 
yourreaders. I have myself been a loser of these very 
interesting Jabourers in considerable numbers for want 
of a well-constructed hive, both in workmanship and 
principle, and after mauy trials with plain straw hives, 
those on the Neighbour system, as woll as those on the 
Woodbury principle, both with bars and frames; but 
this last winter has convinced me that a hive con- 
structed after the inclosed sketch is more practical, 
simple, and better than any of them. 


The hive consists of a long box, most representing a 
cupboard. The extreme dimensions inside are: 
Height, 291in.; width, 9jin.; depth lljin. The body 
is of lin. thick pine, with jin. thick crossing the grain 
again inside, and fastened by means of nails every 
three or four inches of the whole surface, thus making 
the sides and door ljin. thick. The bottom, or floor, 
is formed of two pieces, lin. thick, with a space of lin. 
between, which is staffed with hay or other open mate- 
rial, as ehown, and closed by a piece fitting in between 
the bottom boards. The top or roof of the hive is 
formed by a lin. thick 
board; between this and 
tLe gable-roof boards, which 
are ljin. thick, the space is 
filled in with bay, as shown. 
The gable- roof is made 
weather-tight by means of 
painted canvas; the rest of 
the hive is painted dark 
ochre, and the whole var- 
vished. The door is formed 
the same as the sides, and 
extends from top to bottom 
of the hive in one piece, 
and fits neatly into the 
recesses formed by the lin. 
and jin. thicknesses. This 
completes the exterior of 
the hive. 

It will be observed that 
the interior is divided, as 
it were, in three compart- 
ments; in reality, Nos. 2 
and 8 are one compart- 
ment, so high that two 
frames can hang one above 
the other, with five-six- 
teenths of an inch apace 
between them for the bees 
totravel through. The top 
room (No. 1), or super- 
room, is separated from 
the stock-room by means 
of a board fin. thick, 
formed of three breadths, 
which slide easily from back 
to front of the bive in the 
recesses (b) at each side. 
The total breadth of these 
three boards should be five- 
sixteentha of an inch less 
than the total depth of the 
hive inside from back to 
front. In one of these 
boards should be bored a 
hole ljin, in diameter to 
allow for a feeding-bottle 
to be placed over it, as 
shown in the sketch, the 
bottle being supported on a 
turned wooden bare, ag 
shown. The same hole can 
be used for setting a glass 
over in summer for honey 
taking; at other times a 
Prop or cork can be in- 
serted, through which a hot 
wire or needle has been 
passed several times; the 
prop then serves as a gentle 
ventilator. The objects 
gained by having thie par- 
tition board in three pieces 
are that the position of the one with the hole in it can 
be changed to suit the requirements of the inmates at 
the different seasons for feeding; also, that when it is 
wished to take honey in the frames the one board is 
pushed in firat close to the front, the other two are 
then put in, but kept close up to the door at the back; 
thus there will be left an opening of five-sixteenths of 
an inch between the second and third board, which will 
allow the bees to pass through and fill the frames, the 
queen never venturing to pass through sach a small 
opening, thus we secure clear honey in these frames. 
When wishing to take one or all the frames ont I 
merely press the two front boards gently and slowly 
back against the other, thus closing all communication 
between the super and stock-room ; then, by removing 
the window (c) of the super-room, the confined bees 
can escape, and we can take the frames out with 
freedom. All the frames are of equal size, and can be 
used either in the super or stock-room. They are of 
the following dimensions: Qin. high, Sjin. wide, and 
fifteen-sixteenths of an inch broad, outside measure. 
They are made of deal strips, fifteen-sixteenths of an 
inch broad by three-sixteenths of an inch thick, being 
joined at each corner by means of fine sprigs driven 
into zin. square divtanee pieces. Each of these dis- 
tance pieces project jin. at each side of the frames, and 
torvo to hold the frames at a regular distance from 
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each other —that is, in., so that the bees have clear 
access over the whole combs at each side. The top 
jeces of frames project jin. over the sides that 
orm a support on each side to fit in the recesses (b) 
that are worked ont of the jin. lining at the sides of 
the hive. The recesses or grooves are made in the 
form shown, so that the bees can at all times have 
access to destroy meths or other intruders that may 
have entered the hive, as it is of the highest impor- 
tance to avoid having any opening where the moths 
can lay their eggs, or other intruders hide, and where 
the bees cannot come at them to destroy them for this 
purpose there is left a space of zin. at each side of the 
a between the outside of the frames and side of the 
ve. 

From the sketch it will be seen that there are sixteen 
frames in the atock-room ; this is the full number in- 
tended, and in the super there can be eight frames. 
will also be observed that there are two windows (c)— 
one for the super and the other for the stock-room. 
These windows fit nicely, and slide from back to front 
of the hive. By this means we can always limit the 
space for the bees’ requirements. For instance, on 
having a swarm, six frames can be put in the stock- 
room (three under and three over); the window is then 
slid in close up to these frames. On our nert exami- 
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nation, if we see that they have begun to fill the frames 
nearest the window, we immediately take the window 
out and place two more frames (One top and one 
bottom), pressing the window up as before, and so on 
progressively until the sixteen frames are inserted, 
when the hive will then be in good condition, and well 
pepulated. The same control can be exercised over 
the working space in the super. Inside the window of 
the stock-room a small thermometer is fastened to the 
window, by which means the temperature can at all 
times be observed. On looking at the sketch it will he 
noticed that when the fall nomber of frames are in the 
stock-room, and the window close ap to them, there is 
a space between the door and the window. This, in 
winter, after the frames have been seen to and found 
all in order and the window replaced, is well filled with 
some dry material, such as cotton waste, hay, or what- 
ever may be found most convenient and warm. 

After one has satisfied himself that there is no occa- 
sion to feed by means of the bottle or honey in the 
super, the bottle and frames should be taken out and 
the space well packed with a dry and, if possible, 
absorbing material that has been previously dried care- 
fally in an oven, to destroy all eggs or larvm that may 
come to life by the warmth from the hive. After thus 
packing, the window can be replaced, after opening a 


amall sliding ventilator fitted into the frame of the 
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window at the top, the ventilator being a plate, pierced 
with small holes, inside the frame. The door can then 
be carefally closed and fastened, and the little colony 
left safe and warm for their winter’s rest, until a warm 
day in the early spring allows of their being examined, 
and they give a healthy buzz as sign of thanksgiving 
for their careful preservation during the cold winter. 
I may here state that on opening the auper-room in 
the spring the packing material will be found quite 
wet or damp, and covered with a dew, thus showing 
that all this moisture otherwise must have remained in 
the stock-room, to the little colony's danger and dis- 
comfort. 

The advantages of this hive are: Always being able 
to see all going on inside; able to take any frame out 
in a few minutes; able to feed at all times without 
enticing robbers from other hives; being able to obtain 


It | honey easily by three modes—viz., in a glase or in & 


beautiful square piece of comb, by merely passing a 
knife all round inside a frame, when the square oomb · is 
left on the plate as easily as a brick from a mould; or, if 
wished, by means of machine the frames containing 
the combs full of honey can be taken ont, and ina few 
minutes the empty combs can be returned to the super 
to be again filled, thus saving the bees time and trouble 
of building fresh combs, as by ase of machine half a 
dozen frames can be beantifally emptied, and the 
empty combs returned to the super to be filled again, 
pre not occupying more than as many minutes 
of time. 


In hives of this description there are no screws to 
take out or set in, and the bees are not annoyed by the 
roof of their dwelling being taken off every time one 
wishes to examine or see to their welfare. I reserve 
until another time a short description of a honey-- 
taking machine, should any of your readers wish to 
make and try one, as I assure them they work admi- 
rably. I may add that such a hive costs me, complete 
in all respects for working, atthe rate of English 
money, £1 2s. 


REFERENCES TO Drawina.—Fig. 1, side elevation in 
section; Fig. 2, back view with door removed. a, 
frames for combs; b, recesses for frames to slide in; c. 
windows to slide in and out; d, entrance; 1, super- 
room for honey in frames or glass and for feeding by 
bottle (Crosse and Blackwell pickle bottle); 2 and 8,. 
stock · rooms; x, distance pieces. 


Myborg, Denmark. BREEKR ETER. / 


CURIOUS CASE OF DOUBLE REFRACTION. 


[4188.] —Many years ago, observing to a philosopher: 
how curious it was that Iceland spar should possess the 
property of giving a double image, he replied that the 
wonder rather was to find what had not this property. 
I had lately an illustration of this donbly-refracting. 
power in the ordinary glass of a window. About 50ft. 
outside of my window a small iron ball is attached to 
an iron rod. When the background of the sky is not 
too bright, I clearly discern through the window glass 
a shadowy ball, like a photographic ghost, which I 
prove to be a secondary image by changing the position 
of my eye and angle of visual perception. The shadowy 
image moves, as it would do if a prism of Iceland spar 
were slowly rotated. I cannot see this secondary 
image on looking at the eaves of a house or the bare 
branch of a tree. At first I referred it to polarisation. 
Perhaps both have something to do with the phenome- 
non. THOMAS BUCHANAN.. 


DR. CARPENTER AND PERSPECTIVE. 


14189.) —THERE is such a conventional role as 
% Cervus mentions (let. 4118, p. 200), for limiting the 
horizontal angular range of pictures containing architeo- 
ture; but it need not apply to their vertical extent, which 
noed not be nearly so limited, as will appear the moment 
the reason of the rule is understood. No picture 
can possibly represent a scene with real accuracy 
when viewed from any other point than one, the 
“point of sight,” the same at which the lens would 
be placed for viewing it as a “peep-show,” or what 
was lately dignified as cosmorama.“ Bat pictures 
to hang on walls for ornament (as the vast majority 
always must) are necessarily viewed with tbe eye con- 
stantly moved away from their true point of sight,“ 
more or less; and if the angular range of scene repse-. 
sented do not excecd 60°, the eye can so allow, by 
habit, for the error of the foreshortened plane pictare, 
as still to understand, and not find it distorted. Bat 
beyond d this correction is hardly in the eye's power, 
so that, when much removed from the point of sight, it 
will find the picture distorted in the perspective of 
ita corners or extreme parts; though at the point of 
sight (let me remind Cervus and M. Paris), per- 
spective is perspective, and absolutely true, however 
far extended, so that a picture to be viewed only 
cosmoramically, or from the right point, has no limit, 
but may be 100 times as wide or high as it is distant, 
and represent any amount of horizon possible, even 
170° or 179°, with no distortion. Now, as the eye, ina 
room or gallery, moves away from the point of sight 

izontally, bat hardly at all vertically, only so much 
as arises from our unequal statures, ‘“‘ Cervus will 
see why much closer limitation has to be observed 
in any picture's horizontal range than its vertical. 
Tho latter may be freely carried even beyond 45°, both 
above and below the horizon, while the former should 
never exceed 30° each way from the centre. 

M. Paria says all objects diminish as their distance. 
from the eye increases,” but forgeta that the marks 
on his picture are no exception to this! If the top 
and bottom of his representation of a tower are at 
distances from the eye as two to one, and the top and 
bottom of the real tower are at distances in the same 


e 


252 


ratio, must not the top and bottom widths, if eqnal in 
one, the tower, be equal also in the representation ? 
He sticks, like the Chinese before they had photographs 
to measure, to the metapbysical heresy against per- 
spective, that the representation of outlines is to be 
matter of jadgment instead of pure science; some- 
thing subjective, physiological or psychic, instead of 
objective; but with more than Chinese obstinacy, he 
sticks to this after photographs have given tangible 
po that the mathematical perspective (which is what 

su he means by “Laputan”) was always the 
sole right one ! 

If dy moving" the exe or the camera he means 
locomotion of them, of course there mnst be none, but 
if by moving he only means turning, the eye may 
always tura to any exteut, in viewing the same picture 
{or panorama). The camera, however, if forming its 
images on a plane (as it nenally doer) may not tarn at 
all, without altering the picture's forms, because the 
plane of projection ir altered. If it threw the picture 
on a epherical watch-ginea (as the eye on its spherical 
retina), then it might turn to any extent on the centre 
of sphericity, juet as the eye does. The picture, 
though falling on different parta of the glass would 
always be identical. L. G. 

[4190.)—Iv NM. Paris had read mv letter (3944 
p. 89, eo as to understand it, before he wrote his replies 
(let. 8971, p. 119, aud let. 4111, p. 200) he might have 
geen that his question abonta long wall is answered: 
and that if he wants to delineate his wall of infinite 
jength his canvas must be of infinite length also. If 
he hes understood my letter and thinks that my defini- 
tion of the reason for parallel perspective is wrong, he 
might as well explain where the error is. A sketch 
am peil VVV as A row of honses, 

or is ideas o r i 
bende perspective, would be 

am as sure as M. Paris is to the contrary that 
parallel Perspective is the only true one; that EA 
are something to go by, because they are not eonven- 
tionally arranged, but are drawn as they are actually 
seen; that moving the eyes is not the same as moving 
éke camera, because when the camera is moved the 
plane of delineation is moved also; and that “E. L. G.” 
will not say anything so foolish as M. Paris supposes. 

Ten minutes’ drawing practice on a window, as sug- 
gested in my letter (p. 89), would teach M. Paria more 
of the true principles of perspective than reading or 
writing any number of letters on the subject, and he 

also see that he has totally misunderstood the 
matter which was to be demonstrated. No one says 
that the summit of a tower, viewed from the gronnd, 
does not look narrower than the base, the question to 
which Dr. Carpenter gives one answer and I another 
is, why a tower with parallel sides, which appears to 
the eye tapering, should (or should not, if M. Paris 
dikes) be drawn parallel ? B. D. T. 


See 


SPINNING-TOP.—PERSPECTIVE. 


{4191.) —Tanxkx letters (4180, 4181, 4182 e 204 
have jrawn my attention to an earlier 8885 4945 
page 151). Philo” is right. A top has keen known to 
opin longer in a partial vacuum than in the 
atmosphere. As to“ A.“ and M. Paris, they revive old 
taliacies about the gyroscope, of which the common 
aptaming-top ie but a variety; but may console them- 
selves that they are in good company, since the 
5 Royal 5 said that in the case of 

gyroscope we must look to i i 
acting horizontally, the action of gravity 
strange how often mistakes reappear, although cor- 
rected. At page 411 of your issue for i 1870, 
your correspondents will find a figure and description 
. 5 that the effect of 

is not nullified“— a ity i 

hot overcome. that the “ force of gravity is 
e late Arthur Parsey published a book about 
‘twenty years ago, to endeavour to establish a system of 
perspective in accordance with Dr. Carpenter's un- 
fortunate blunder, and a very curious book it was. The 
difficulty some people have about the point in queation 
‘arises from their erroneously supposing that in a 
polary or drawing objects must be as the eye sees 
em. Now, the image in the eye is not identical with 
Che objects, for it makes the more distant oues smaller 
than the nearer ones: it also corresponds toa spheroidal 
section of the rays from the objects. A drawing or 
picture is a contrivance (generally, although not neces- 
sarily, on a vertical plane) for prodacing in the eye the 
same image that the actual objects wonld do, which it 
‘could not do were it precisely the same as that image. 
It is geometrically demonstrable that parallel vertical 
lines in the object must be represented by parallel 
vertical lines in the picture, when the plane of the 
fatter is vertical. But for all that, the picture will 
appear quite right to the eye, for the widths between 

e lines of the actual objects will appear to vary in a 
manner depending on the angles between the vertical 
Hines and imaginary lines from the several points to 
the eye, and the widths between the lines of the draw- 
ng will appear to vary in precisely the same way. Thus 
the top of a tower in the picture mnst Appear as mnch 
further from the eye than the bottom as the top of the 
actual tower seems further than the bottom. 


Glasgow. 


ECONOMY OF SMALL BIRDS. 


(4192.)—I pea to thank “ Animals’ Friend ” (let. 
4126, p. 208) for hia defence of small birds. 


E. H. 


a 


or words to that effect. It is 


Iam a 
gardener in a small way, and do all I can to prevent 
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done. Some years ngo, when visiting a large establish- 
ment for the growth of grapes for sale, I noticed many 
birds Aring abont the honses, and was told by the 
owner that he bad quite satisfied himself that thongh 
the birds did eat a good many grapes, they took no 
more than they were fairly entitled to, for they pre- 
vented a great many more being eaten and spoiled; he 
wonld not on any account bava them excluded, even 
during the fruit season. while during the greater part 
of the year, their services as insect eaters are of un- 
mixed benefit, and as to a few grapes they were welcome. 
Tho labourer is worthy of his hire. PuHILo. 


“E, L. G's” COMET. 


[4198.]—Owe thing is certain. Whether there was 
a universal deluge 5,000 years ago or no, there isa 
deluge of words now. Four colamns of "E. L. G.“ 
However, there are some good grains of wheat among 
the large amount of chaff, and I hope our friend will 
not object if others add a little chaff also. 

Lest we should get altogether swept away from any 
known position, let me lay down somo fixed bearings. 
„E. L. G.” is committed to two distinct propositions, 
not singly, bnt united, and it is the nnion of the 
two which caused this disenssion; at all events that 
has bronght me into it. These propositions are :— 

1. That some 5,000 years ago there was a universal 
delnge which covered the whole then existing earth, 
necessarily @estroying all its inhabitants except those 
specially preserved. 

9. That this deloge was caused by contact, with a 
comet. : 

The first of these propositions is diffienlt to debate 
withont getting into a morass of theological squabbles. 
upon which I should firmly refuse to enter if our” 
Editor were foolixh enough to let me. But I heartily 
indorse the truly wise sentiment of F. R. A. S.,“ 
p. 228; it is playing deliberately into the hands of the 
infidel and the scoffer, when those who consider them- 
selves the advocates of religion insist upon coupling 
togetber religion and statements set forth as facts 
which aro not facts, and which can be disproved. 
That the early fathers of mankind were subjected to 
a great destruction by a deluge or flood is a fact 
testified to by most of our early records. That this 
deluge was a universal one covering the whole earth is 
the apparent verbal meaning of the account given in 
our sacred records. But those records are the history of 
a family and nation; they give & cosmogony and early 
history, but they de not give them on their own account. 
They are the grandest poem in the world, bnt 
they are tut an episode ; they are simply an inci- 
dental introduction to the history of the Jewish 
family and race, and all the rest of the world, and 
its history is ignored except where it is essential 
to that special history; even when touched upon in 
consequence of this, it is always dealt with in perfect 
accordance, not with lato scientific discoveries, but 
with the ideas of the people to whom the narrative was 
addressed, and who regarded the earth as consisting of 
just the lands they were acquainted with, asa plane 
surface, the centre and abject of the universe, to which 
the sun and moon were subordinate, and in relation tf 
which the stars were utterly insignificant, ranging 
these bodies purely in the order of thcir apparent 
utility. To people with these ideas, a flood which 
covered the land their fathers were living in (probably a 
fertile river district) would be fitly described as cover- 
ing the whole earth. But if because such words are 
used we must be bound to extend that idea to the whole 
globe such as we know it, we must also be bound to 
accept literally the similarly connected ideas of the 
ann and moon standing still, and the creation in eix 
literal days, as to both of which, explanations similar 
to that which I have given are now universally 
admitted. 

Turning now to“ E. L. G's” remarks (for it would 
be a great stretch of courtesy to call them arguments), 
they are fonnd to consist of such phrases as these: 
Very often have I speculated whether there may ever 
be found means of guessing ;” The arrival of the last 
atmosphere (evidently one of steam) must have;" "If 
we ask what weight of steam sufficed, I ree no con- 
ceivable data for an estimate;“ &c., da capo, ae the 
musicians put it. 

Happily E. L. G.“ in his letter (4176, p. 229) has 
furnished afew excellent words which, reversing their 
application, convey admirably the sentiments his doc- 
trines excite: * They generally see that it is utterly 
disproved by all known facts in the heaven and the 
earth (as baseless and ns multifarionsly disproved as 
ever the Ptolemaic astronomy has been);“ “A new 
priesthood that instead of reason or argument, write 
when something is to be swallowed against evidence, of 
what we ought to belicve;” “ Exactly as any Popish 
Council, &e., laid down their creeds, this dogmatic faith 
(for such itis, and no scienoe) being just as anti-scientific 
myth and miracle-swallowing,” &c. Yt is not necessary 
te give in full the nsnal string of epithets in which 
“E. L. G.“ so delights. 

Now, as to the first point, was thero a universal 
delnge? Any single fact inconsistent with such an 
occurrence disproves it, despite of any qnantity of facta 
or arguments which may be consistent with it. Buch a 
fact is that distribution of life to which I referred 
(p. 196), for it is impossible that in the short space of 
5,000 years, the whole of the marsupial races should 
have found their way to the great island of New Hol- 
land, and disappeared from all the rest of the earth ; 
ergo, New Holland was not flooded, its inhabitants 
were not destroyed, and, corollary therefrom, the deluge 
was not universal. 

It may be“ obvions " to E. L. G.“ that all surface 


ae ee driven away, being convinced that thongk | ondolations wero caused by a flood, but to other minds 
ey do some mischief, they prevent far more being it is equally obvious that these undulations are due to 


other causes, But the second paraoraph of letter 4157, 
p. 226, is one of the richest things I have seen for some 
time past. We are to accept on “ E. L. G.'s” pure 
dictum that the earth is covered with a film (falsely 
called crust). Of course,“ E. L. G.” bas measured its 
thickness, and is prepared to show the error of those 
mathematicians who sbow that this crust or film is 
some 800 miles thick at least. The one evidence he 
appears to present is a connection between cyclones and 
earthquakes at St. Thomas's, as to which far too little 
is yet known for any one but “E. L. G.“ to dogmatise 
about. But the fan of the matter is, that if E. L. G. 's“ 
facts and doctrines are true, they disprove his theory 
of the deluge. A mass of water falling over the whole 
surfaco would certainly do exactly the reverse of what 
he states; all that fell on the cea would increase the 
liqnid pressure on its bed; all that fell on the land 
would ran off into the sea, and increase that pressure ; 
so that the result, on his own theory, would be such & 
compression of the film under the sea as would force 
the land ap higher and higher, instead of raising the 
sen bed. This wonld be further aided by that rapid 
denndation, and, therefore, diminished laud pressure 
depicted p. 280, because although “ E. L. G.” speaks of 
the action occurring before the water could ron off, 
that could only maintain a temporary equilibriam— 
not increased pressure on the land, as the“ 10 feet per 
minute” on the area of the land would be balanced 
by the same 10ft. per minute on the sea; but as soon 
as it began to run off it would add to the sea pressure, 
not its own weight only, but that of the land it swept 
away also. , 

But how is it possible to argue seriously with a man 
who coolly obliterates the Andes and the at 
his pleasure ? 

Now, as to the second proposition, the comet as cause 
of the supposed deluge. I have never yet weighed a 
comet for two reasons. 1. My balance, being for 
chemical analysis, will weigh only small masses up to 
1,000 grains. 2. Ido not know how to got a comet 
into the pan. But astronomers suppose they have 
some means of weighing the heavenly bodies, and in 
reply to “ E. L. G.'s” challenge to prove a single one too 
small, I quote from Roscoe's “ Spectrum Analysis." 
“The mass of the comet, I peers. ia, 5 
speaking, inappreciable. We do not know w er 
9855 ie as much matter in this comet as would fill 
this room, or as much as would fill one's het, and this 
amount of matter is spread over an enormons space.” 
This may not be proof; but assertion agsinst asser- 
tion, if I am to choose between Roscoe or Huggins 
and “E. L. G.,“ I have no hesitation as to where the 
preference is due. i 

Now, as to the great question, where is the nder 
gone to? Probably. E. L. G.” thinks that by 
puzzling others with a small problem of this sort he 
may evade the great difficulty. Bnt, unfortanately 
for him, the difficulty he proposes is a very slight one. 
I know nothing of the matter beyond the extract he 
farnishes, showing the disappearance of a quartity of 
water from the sea into a limestone cavern. Pro- 
bably a visit to the spot and a carefal survey would 
explain the matter at once. I will, however, suggest a 
very likely explanation. We know that in many seas 
(and particularly we know it of the Mediterranean) 
there are very strong undercurrents, Sacha current 
sweeping elong a shore perforated with an opening 
leading to the particular cavern in question would pro- 
dnce a strong eduction current, or suction safficiert to 
draw out the water entering the cavern, probably on 
the other side of the island. The account shows, appa- 
rently, that the fall of the water is very slight, for the 
mills are stated to be driven by an undershot wheel. 
I could furnish several other probable explanations, 
bat it is needless. 

“E. L. G.“ holds that the water of the delnge 
obeyed the same laws as yesterday’s shower, but tbii 
isabsurd. Yesterday's shower fell, and returns to the 
sea to be again raised in vapour; here is cireulation 
of a fixed quantity. Our problem is to dispose of 2 
sudden and vastly excessive quantity, taken, at the 
least, very much in excess of the power of the air to 
absorb as it does yesterda;’s shower; for we know that 
the whole weight of the atmosphere is only equal to 
about 34 feet depth of water over the earth’s _surfnee, 
and the water contained in that atmosphere is only a 
small fraction of the total weight. 

“E, L. G.“ has undertaken @ hopeless task: a 
believer in the universal deluge, by faith in the record 
of it, has a perfect right to assume & miraculons 
production anda miraculous removal of the water: that 
is consistent, and I know of no possible reply. Bat 
one who treats it asa acientifc fact, to be ac 
for by natural causes, whether providentially cecon- 
trolled for the purpose or no, is bound to show thst 
the causes he relies on explain his doctrine. BH be 
invents a comet to bring the water, he must ‘trvent 
some way of getting rid of the water when its work was 
done, That task can surely prove no difficulty tos 
man who oan order in a ready-made steam comet when 
be requires fit. This is all E. L. G.” has done, far 
he most oertainly has not given one particle of eri- 
dence that “geology shows that one fell 50 centuries 
ago, enveloped the earth before falling, and that it 
material was steam.“ Siez. 


— 


INLAND NAVIGATION. 


[4194.]—I Au much obliged to Jack Tar” for his 
great concern on my bebalf, bat very much surprise 
that he should gather from my simpie letter that 
I was going to be fool enough as to venture to 
attempt orossing the Channel ia my canoe. The 
words I used were simply that I was desirous for infor- 
mation about the waters in England or in Ireland; da: 
lest any one else may go wrong, I want particulars x 
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the waters, rivers, canals, &c., of the counties of 
Armagh, Monaghan, and Fermanagh (more especially 
in the proviuce of Ulster), which come on the way to 
join the Shannon. 

I may say I have carefully read all Me. Macgregor's 
books relating to his varions voyages. I intend to con- 
fine myself to river and lake or canal nerigation— 
with the exception of our own river here, tho Mersey. 

Whon askivg for particulars of ontfit, I had hoped 
some of our readers would have described the shape, 
materia), and namber of their sails; the sizes and 
wcigLts of their various spars; the make of painter; 
whether they used an anchor or boat-hook, or carricd 
wheels to make portages, or trusted solely to the 
chanoe of friendly assistance, or dragged their craft 
over land, Such particalara as these will be gratefully 
received by AFLOAT. 


(If “ Afloat“ had referred to the number of the 
query or reply he would stand a better chance of get- 
ting the information he is in search of.—Eb.] 


GOVERNMENT AND AMATEUR SCIENCE.—L 


14195. — Ar a late meeting of the Royal Astronomi- 
cal Society, Colonel Strange advocated very strongly 
the importance of establishing physical observatories 
for prosecuting original research, more particularly 
with regard to what he termed the “ physics ef 
astronomy,” and urged that as it was out of the power 
of individuals to carry on those long- continued obser- 
vations that are necessary to elucidate questions which 
bave been raised in the present advanced state of 
science, national establishments should be founded 
for the purpose of conducting such observations. 

In the present age of amateur activity it may not be 
5 thoroughly to canvass this proposition, 
and if, Mr. Editor, you will grant me the neeessary 
space I shall be happy to lay before the readers of the 
ExGcLisH MECHANIC my views of science, ss it exists 
under Government patronage and support, and as pur- 
sued by enthueiastic and energetic amateurs. 

With the remarks of the Astronomer Royal relative 
te the connection of an object of secular interest with 
a Government establishment I most fully concur. 
are all, more or less, taxpayers, and we have an in- 
terest in the disbursement of public money for scienti- 
fe purposes. This disbursement may at present be 
considered under the two heads of Astronomy and 
“ Meteorology.” Daring the existence of the Royal 
Observatory, from its foundation to the present time, 
I think we must nll agree with Colonel Strange that in 
connection with navigation it has done its work nobly 
and well; it may, nevertheless, not be out of place to 


ask if during this interval it has fally executed all the 


work devolving upon it? If I mistake not, the dis- 
tingnished astronomer who at present presides over tho 
establishment found in the archives of the observa- 
tory certain unreduce t observations of the moon, which 
in that state were unfit for nse. These by the aid of a 
grant of moncy, have since been redueed, and rendered 
capable of being employed in one of the most import- 
ant astronomical investigations, ‘The Lunar Theory.” 

This allnsion to the lunar theory leads me to notice 
the five principal divisions of this part of astronomy. 
1. The raw material, consisting of the observations as 
made with the necessary instruments, and recorded in 
the books of the observatory. 2. Of the prepared 
material or the reduced observations in a fit state for 
the use of the theorist. 8. The theory itself brought 
to its present stute by the labours of gifted minds, 
aided by mathematica of a high order. 4. The con- 
struction of tables ia accordance with the theory. 5. 
The application of these tables in the computation of 
our national ephemeris, the Nautical Almanac, In 
looking at these five divisions we find three that are 
the work of the Government, and could not be accom- 
pli-hed without its aid. The anbroken series of lunar 
observations made at the Royal Observatory is one of 
the scientitic glories of Euglaud. Nowhere in the 
whole world ia an observatury spoken more highly of in 
connection with the moon than the Royal Observatory 
at Greenwich. Although the aecnmalation of unre- 
daced observations during an anterior period of the 
history of the observatory has been referred to, such is 
not the case under the present able management. All 
observations are now reduced and daly published. 
Tho two dcpart meutr, observing aud reducing, are most 
étigiently oarried ou, and represent astronomy as 
supported by the Government. 

The work of building up and perfecting the lunar 
theory is altogether separate trom that above described, 
and may be regarded us a high order of amateur effort. 
While Goveruwents have contributed to furnish 
theorists with materials, it is only by sach minds as 
those of Newton, Clairault, Euler, Mayer, Lalande, 
La Place, Hanseu, Delaunay, Cayley, and others that 
a theory so important in its bearings on the well-being 
of markiud could be bronght into its present state. It 
was said by the Astronomer Royal, at the meeting of 
the Royal Astronomical Society, that the observations 
of the moon so redulously pursned at the Royal Obser- 
vatory were not undertaken for the elucidation of tho 
lanar theory, but for the determination of the longi- 
todo. Now these two objects are indissolably bound 
up in one great enterprise, an enterprise in which a 
succession of master minds bave engaged; an enter- 
prise that has had a two-fold effect upon society, for it 
has developed and disciplined minds of the highe-t 
order, and it has contributed in an accelerating rutio 
to the spread of commerce and civilisation. Withont 
the theory the determination of the longitude would 
etill be an Mnsolved problem, and without the im- 
portant incentives for discovering the longitade, the 
theory might not have been developed to the extent to 
which it is at present. 
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Of all the branches of astronomy, the lunar theory | first (and do now in part believe) that the pressure of 


bas been the most extensively employed, but to render 
it as efficient as possible it must be cast in a mond, 
it mnst assume a shape by virtue of which its results 


the strings on tho bridge interfered with the vibrations 
of the breast, for by raisiug the strings on a piece of 
wood lin. high, previously removing the nut, sensibly 


can immediately be turned to a practical account; in a! improved the tone; but alas! not when the bow wad 


word, tables muat becompated which can be used in 
determining the position of the moon fur auy given 
time; accordiugly, several of the astronomers who 
have engaged in investizations of the lunar theory 
have constructed lanar tables. Itis at this stage thut 
Government aid is aguin indispensable. For the 
mariner to compute from the lnuar tables the posi- 
tion of the moon before Le could from his “lanar” 
und his longitude, would be a work which few, if any, 
conld accomplish, bat by supplementing the observa- 
tional work of the Royal Obsetvatory with tue resulta 
of computations embodied iu the Nautical Almanac, as 
suggested by Nevil Maskelyne and continued since his 
time, the mariner goes to sea with the requisite meaus 
for tinding bis longitnde furnished him by science. 

I have in thia letter endeavoured to direct attention 
to the important assistance which oar Government has 
rendered toa portion of astronomy that has been of 
inealcalable benctit to navigation ia the departments 
of observing and reducing observations, and in the 
computation of data by which the mariner determines 
hia longitude. The higher branch of this valuable 
work appears to have been beyond the reach of a 
Government establishment. The improvement of the 
lunar theory has not been worked out within the walls 
of the Royal Observatory, nor have the tables been 
constructed therein. Men unconnected with it have 
accomplished the higher objects—that of prodncing 
tables of the moon as accurate as existing data will 
permit. In my next letter I propose to notice more 
especially the labours of amatour astronomers. 

W. R. BIRT. 


LUNAR OBJECTS FOR OBSERVATION IN 
JUNE, 1872. 


(4196.}—JuxE 8, Brom., Agarnm, Hahn, Berognus, 
Condorcet (u). June 9, Wrottesley, a crater adjoining 
Petavias on the east, Snellias Stevinus. Jnne 10, Mare 
Nectaris, the ridges on the western part. June 11, Mare 
; Sorenitatis, tho ridges on the western pnrt (/. 
| June 12, Linné and craters west of it. Jane 13, Piazzi 
| Smyth, Rumker (c), Bond (d). June 14, Abenezra, 
| Azopbi, Agrippa, Godin. June 15, Teneriffe Mountains 

(C), Archimedes, Newton (f), (Schr.). June 16, Delisle, 
Diophantus. June 17, La Place, Manpertius, Conda- 
wine. June 18, Hesiodus (y), Cichus, Wurzelbauer. 

(a) There are two conspicaons craters (not in Webb) 
S. and SS.W. of Condorcet. They were well seen on 
March 23, 1871. 

(L) With longitude of terminator at 60° north lati- 
tude, varying from 20° to 12° west, and from 24° to 12° 
also west on the equator, the ridges of the Mare 
Serenitatis may be studied to advantuge. 

c) Piazzi Smyth and Ramker are two small bat 
conspicuous craters between Archimedes and Pato. 

(a) A group of fine formations exists on thu north of 
the Mare Frigoris, in the neighbourhood of Barrew 
and Timeus. The fine lozenge-shaped formation be- 
tween Timæns and Barrow has been named“ Bond,” 
in eommemoration of the discoverer of the obscure 
ring of Saturn. 

(t) The group of mountains on the Mare Imbrinm 
eouth of Plato has been named The Tenerife Monn- 
tains,” to commemorate “An Astronomer’s Experi- 
mente.” 

( The ancient crater abont a: large ns, and south 
of, Plato, described as“ Newton“ by Schrotor, It is 
best seen just after sunrise. 

(4) The oleft from Hesiodus to Capuanus is a fine 
study. It has lately beban traced throughout its length 
by Mr. Knobel. 

Possessors of the first sheet of my catalogue of 
„Lunar Objects,“ including Area I A £, are requested 
to add the following, which were observed on May 15, 
between 8 and 10 honrs Greenwich mean time:— 

IA 88 An isolated monutain between Agrippa and 
TA 29, shown by Schroter in T LXII., Fig. 3. and by 
Lohrmann in both Map and Section I. 

I1A839 A peak on the S.E. border of Agrippa, 
shown by Lobrmann only in his map aud Section I. 

I A 840 A cleft extending from IA? 41 toI A 831. 
Tt terminates at the northern part of the mountain 
IA 881, is a bright conspicuous object, and forks 
nbont the middle of its course. It is not shown by 
Lohrmann, but is well given by Beer and Mudler in 
the new edition of the large map as @ mountain ridge, 
forking as above described. Its character mays be better 
determined under an earlier illamiuation than on tbe 
lth of May. It is abont double the width of the 
Ji gsinus cleft, and brighter. It is peroeptible on 
Do La Rue's photogram of Feb. 22, 1858. 

IL A3 41 A small moontain N.E. of TAS 5. It ia 
shown in Fig. 2 of my Notes and IIlustratians to the 
Catalogue, W. R. Birt. 


HOW THE TONES OF A VIOLIN MAY BE 
INCREASED. 


[4197.—To state anything new concerning the violin 
is usnally a ditħcalt matter, and I suppose one may 
experiment for years before arriving at any new fact 
worth mentioning. In previons numbers of * ours” 
the construction of the violin has been freely handled, 
and the relation of string to bridye, and thence to the 
breast, commented upon. Savart went further, and com- 
pared breast with back, showing (I think) that they 
must be dissimilar in kind of wood, and in thickness or 
density. We may infor, then, that to make the parts of 
a vielin the same or alike is a mistake. I thought at 
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used near the bridge, but ouly near the nat, and, again, 
the tone was not the trne violin tone. It will always be 
diticult to maintain the present tone and increase its 
power withoat a roushness or recdiness as à con- 
sequence. 8. I have come to the conclusion that we 
may not change the rules already established, but 
must endeavour to carry them oat further, if possible, 
and I beg to place before our readers the following 
fact for their consideration. It is known that the back 
of a violin is bard, and forms the sound redectur; now, 
if a piece of hard wood—mahbogany, for instance—is 
placed xgainst a violin, the tone is very much enlarged. 
The best way is to lay the instrument down on its back, 
on another sounding-board, made léin. wide, 28in. 
broad, and lin. thick, the grain of the wood running 
aoross. The inference is this: casnot a second hack be 
made to fit the violin? Vervensy, is it? Bat no pres- 
sure must be used in the fixing, or the tone is lost, a 
simple contact is only allowable. A piece may be ont 
80 as to cover the back, and held under the chin with 
the violin in the nsual position, and that would do very 
well if vou could keep it there. Another sounding-pest 
will not act; I wish it would, for then we might have a 
series of soundboards ad libitum. Some of oar fiddlers 
may see their way through this difflonlty, if so we shall . 
be glad to know. Probably if the backs of violins were 
made thicker it misht improve the toue, bat not much, 
ald it might act just the other way. I have com- 
municated this very small piece of information in the 
hope that as tho trial can be easily made, some of our 
friends will report on the same. FIDDLER. 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BOREÐ GUN. 


[4198.] —“PHILANTHROPIST” is qnite correct in what 
he states is the object of rifling a gun (let. 4100, p. 198); 
but when he says the composition holes might point back- 
wards, 80 as to be ignited by the fire of the gun, he shows 
a want of practical acquaintance with artillery work. In 
shells for smooth-bore guns, the projectile is fitted into 
a wooden bottom, and the faze points forward, towards 
the muzzle, and ie ienited by the flash lapping all 
ronnd. All muzzle-loading shells have their fuses 
ignited in this way. Breech-loading shells have their 
fnees ignited by a fulminating composition, which is 
fired by the shock of the explosion, owing to there being 
no windage. 

I have seen many contrivanees for rotating projectiles 
fired from smooth-bores, but however plausible in 
theory, they have all atterly failed in practice. 

II“ Philanthropist’s”’ gun had to be used to fire over 
the heads of infantry, I should very much object to 
being the ‘‘ infantry.” ARTILLERY Carram. 


HOW TO USE A BOOK WITHOUT HANDS. 


(4199.]—TnaT your readers may see how gratefally 
the consideration of your correspondents, aud the 
special kindness and ingenuity of““ M. O.” have been 
appreciated by the railway men, I inclose extract from 
the Manchester Courier, and shall be glad if you can 
insert it, and accept our best thanks. 

“How to READ a Book WIT ROUr Hawps.—This 
qnestion was opened a few weeks back in the ENGLISH 
MECHANIC, on behalf of an engine-driver who lost both 
arms ou the Lancashire and Yorkshire lime about a 
vear ago, and who was so successfally treated in the 
Manchester Infirmary. After many ingenious sng- 
gestions, the question has at last been solved by Mr. 
Morehen, of 18, Banner-street, St. Luke's. London. 
This gentleman has taken a most kindly interest in the 
case, and last wec sent his invention to Mr. Inspector 
Davie, Victoria Station, free of all charges. After the 
usual porters’ charch service last Sunday, this neat little 
desk was exawined and tested by the unfortunate 
engineer, John Shaw, and bis sympathising comrades. 
The table is fitted with wire folders attached to pedals 
which tarn np twelve pages in eaocession, the sloping 
book-reat being easily adupted to the thickness of the 
volume or magazine used, held in its place by elastio 
bands. The mechanism is compactly covered in between 
the kuees, aud not liable to get ont of order. It is 
altogether a very creditable and efficient contrivance, 
aud cannot fail to prove a valuable relief where 
such an affliction to a man of healthy mental power 
renders it necessary.” 


— 


ELECTRICAL BELLS ANTICIPATED. 


[4200 ]—Ginpon, in his History of the Decline 
and Fall of the Roman Empire,” relatas that “below 
the citadel stood a palace. The statues of all the pro- 
vinces were arranged in order, each with a small bell 
suspended from its neck, and such was the contrivance 
of artor magic, thatifthe province rebelled against 
Rome, the statne turned round to that quarter of the 
heavens, tho bell raug, the prophet of the capitol 
reported the proiigy, and the Senate was admonished 
of the impending dauger.“ If this accoant is not a 
fanciful exaggeration, no modern city is so well pro- 
vided with telegraphic apparatus as was the Rome 
deseribed by Gibbon. It was not, it is true, like our 
post-oflice telegraph, available to every one according 
to tariif; but then the warning signal was of imperial 
importance, aud was at once reported to the proper 
oficer of department. Perhaps our discoveries are 
bat recovered reminiscences of the forgotten past. 

THomas BUCHANAN. 
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NEW FORM OF VIOLIN—VIOLA AND 
VIOLONCELLO COMBINED. 


{4201.}—I sHOoULD be greatly obliged by the frank 
expression of the opinions of F. R. A. S., Suffolk 
Amateur, and my friend Fiddler (who is not only 
what his signatare imports, but also an experienced 
amateur constructor of fiddles large and small) on the 
above design fdr a fiddle which—unless they think it 
mere fddle-de-dee—would, I think, be a very effec- 
tive instrument for solo performance, especially if ex- 
treme rapidity of execution be not attempted. 


Its compass extends from CC to E, which includes 
that of the cello, the tenor, and the ordinary violin. 
The four shortest strings are of the same lengths as 
those on the latter instrament; but I wonld suggest 
that instead of making the tenor C atring the usual 
length, that it be made—as I have shown it in the 
drawing ft. log, and the string which sounds C C— 
the lowest oped note of the violoncello—the same 
length, both being covered strings, and the latter loaded 
pretty heavily, so that ite tension may equal that of the 
same string on the cello. Of course, if preferred, the 
tenor C string might be the same length as it is on the 
viola, but if made 21t. long, the tone will, I think, be 
found to be more powerfal and of finer quality. A 
farther advantage being that when the performer has 
learned to stop in tane one 3ft. string (that of the 
oello), he has only to mind his stopa that are along- 
side on the tenor C string, and he will be correct to a 
comma.” I mean a musical comma, not a printer's. 


Possibly, some fiddler may be inclined to inquire 
Cui bono?” and say we are able tn produce all the 
sounds this funny fiddle” can by playing on the 
tenor and bass. Quite true; and, let ine add, it is not 
intended to supersede those instruments in the orchestra, 
but for solo performance, especially ef chamber music. 
No doubt, it is considerably larger than an ordi- 
nary fiddle, and therefore less portable, but its case 
—not necessarily a poor case — would not be nearly 
go large as that of a bass viol, if the stick on which it 
rests during performance be taken out of its socket. I 
think this instrament, whose compass extends from 
the lowest note in the bass voice to above the highest 
soprano, would be especially suitable for performing, 
in the absence of the singer, the vocal parts of any 
composition, if aecompanied by the piano or harpsi- 
ehord, even when those parts are for two voices, for the 
tops lie well together. Of course, duets wholly in 
harmonics d la Paganini are not to be thought of on 
the two long C atrings; but—excepting that the four 
fiddle strings are a trifle farther from the hand, and 
therefore, somewhat more difficult to reach—there is 
nothing to prevent the young aspirant from attempting, 
not to say sncceeding in, Pag i's favourite feat. 


In the ordinary violin its strings are connected with 
its soundboard or breast only by pressing on its bridge 
and causing the Jatter to press on the soundboard with 
exactly the seme ferce the strings press it. This is, 
no doubt, very objectionable, bat a necessity, so long 
as no other means for forming their connection can be 
employed. The dewn-bearing of the bridge must 
necessarily impede the vibrations of the soundboard, 
which can hardly rise so far, while supporting and 
being beld down by that pressure, as it would do were it 
connected with ita strings in a similar manner to that 
in which the connection of those parts is effected in 
the pianoforte or harpsichord. Probably no one sees 
this evil more clearly than the writer does, and this is 
by no means the first time he has pointed it oat; but, 
bad as it is in the fiddle, it must needs be worse in the 
harp, whose soundboard has to sustain not merely, 
perhaps, ten Nor cent., but the whole tensile force of 

e strings. Now, admitting these facts, it must seem 
rather inconsistent that he should propose to make a 
fiddie whose strings are to be connected with its sound- 
board exactly like those of a harp; but circumstances 
alter cases," yea, even the case of a fiddle. 


Had I designed to employ only one soundboard 
I ‘should bave been open to the reproach of choos- 
ing the very worst known method of exciting its 
vibrations ; but experience has taught me that a load, 
intolerable for one, becomes easy when divided into 
seven parts, and placed on seven backs, or even on seven 
bellies. On referring to the drawing, it will be seen the 
said bellies—or rather soundboards (there can be no 
need to belly them, so we will belay all that)—might 
say with Mr. Richard Attenborough and the rest of the 
% Uncles” of that family, We are Seven; by the 
way, somebody said the same thing before that clever 
taker of pledges uttered it. Now, supposing a string to 
be strained with a force equal to 21ib., it must, to a 
considerable extent, mute any soundboard te which one 
end of it is attached d la harp; but when attached to 
geven such soundbomrds, it is obvious it can only pull 
each one of them with a force equal to one-seventh of 
Alb. (.., with a force equal to only glb.), and that it 
cannot mute any one of them to any very injurious 
extent; so in practice we may reasonably expect our 
seven soundboards to be a sort of Ajax’ sevenfold shield 
to defend ua from those ugly black melancholy men 
er things yclept ‘‘ mates.” 

I have assumed it would not be n „ nor even 
desirable, to arch the seven eoundboards, but if preferred 
it may be done, in which case it would seem preferable 
their concave surfaces should be towards the strings, so 
that the force of tension may tend to flatten them. 
Arching a soundboard seems only necessary to resist a 
force whioh tends to render it concave or convex. Down- 
bearing has the former tendency, so we make our 

ianoforte soundboards convex towards their strings; 
at as the strings in this fanny fiddle mast, like those 
of a harp, tend to induce convexity of tbe surface, which 
is towards them, I suggest making that surface slightly 
concave, so that when the strain comes on it, it may 


become—I fear my friend Fiddler“ will say, like the 
it ett bars a fiat. 

I think it will be found needful to glue a piece of 
hard wood, about }in. thick, (say) 4}in. long, by lin. 
wide, on the under face of the first soundboard to 
which the strings are to be attached to prevent it from 
splitting. I have drawn a series of soundposts or 
strats, which, in practice, should just fit the spaces 
between each Goan iboard. but not be long enough to 
force them asunder. A ecrew bolt made of about No. 
20 steel wire (screwed and nutted at both ends), passing 
through all these soundposts, will effectually clamp 
their ends, and the surfaces of all the soundboards 
together, so that they must vibrate simultaneously. 
There is no necessity to take the trouble to bore a hole 
in each soundpost for the bolb; a groove descending to 
the centre of each, formed by a saw, is easier to make 
and preferable, because it affords the means of ex- 
tracting any one or all the soundposts. I have drawn 
one bar on the first soundboard. Of course, bars may 
be glued on every one, if preferred; but this is a mere 
matter of detail, which I do not think}a necessity, 
although I prefer it to be done. 

It would obviously be impossible for any man, whose 
dimensions did not equal those of Goliath or the 
Anakim, to chin“ such a fiddle as this, so I have 
provided a socket to receive a leg on which it can be 
supported during performance. Ishould much prefer 
being able to chin it, but can't, and after all, it may 
not be neceasary for good performance. I have heard 
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very tolerable violin playing by execatante who held 
their fiddles upright; and that very clever fiddler, 
Mackney, elicits a really fine quality of tone when he 

lays on his fiddle behind his back or above his head. 

ay, I once saw him take one end of his bow between 
his teeth, resting its other end on the floor, and rub his 
fiddle up and down the bow; by no means the easiest 
method of performance, yet his tone was firm and fall. 
Doubtless it would have been yet better had he held 
his fiddle properly ; and, considering the difficulties of 
really violin playing, are, what our Yankee cousins 
call pretty considerable,” I cannot conscientiously 
recommend the youthful aspirant to follow Mackney’s 
example, unless, indeed, like him, they are well paid 
for doing the trick, for that which gets money must be 
the correct thing; but to shoulder their arms, I mean 
their fiddles, manfully, and scrape away to their hearts’ 
content. (N.B.—The “content” of the auditors of their 
industrious practice is not necessarily included in this 
programme.) 

I have not attempted to draw the head or scroll of 
this fiddle, because those parts are so very familiar 
that it would be a waste of labour to engrave them; 
besides, I did not like to trust myself delineate heads 
either of lions or humans. I fear my attempts at the 
human face divine might have been mistaken for 
caricature, in which so serious a person as “ The Har- 
monions Blacksmith,” of course, never indulges. I did 
indeed make the attempt, bat instead of the head of 
Apoll» Belvedere, only proluced what resembled an 
ugly specimen of one of those grotesque grinning 


gargoyles we sometimes see in churches (placed there, 
no doubt, as aids to serious devotion), so I decapitated 
the original sketch of what was—with the aforesaid 
gargoyle—a very funny fiddleindeed. I might, indeed, 
have drawn a simple scroll, bat I am not so at 
scrolls as at hora wls, as you, Mr. Editor, must well 
know to your sorrow. 

A friend to whom I showed this design said it must 
fail because you cannot make several soundboards to 
vibrate synchronously. If I cannot, of course it must 
fail, but I am very confident I can, having already 
done it in the piano, nay, it is done daily in the violin 
itself, for are not the vibrations of its breast and back 
connected, as they practically are, to a very great 
extent, by its soundpost—synchronous? When you 
want to make things move together, you have only to 
couple them jast as man and wife are, who invariably 
do“ move together,” or as a policeman is coupled with 
the thief by handcaffs, or the carriages of a train on 
the railway by chains and sorews, or the discs of a 
chain pump by its chain on which they are affixed. 
Not only do the latter, like the bobby and the man sup- 
posed to have prigged wot isent hisen,” and having 
been ‘‘cotched” is being taken to prisen ”—move 
together, but they move—i.c., lift the inelastic aqueous 
finid between each of them together, the seven buckets 
lifting seven times as much as one can. May I not, 
therefore, conclude that having succeeded in making 
my many soundboards move together in both directions, 
they will move the elastic finid (air) between them 
alternately to and fro, and thereby cause those as rial 
waves we perceive as sound; also that, as the magni- 
tude of those waves must be in proportion to the area 
of the surfaces which create them, seven soundboards, 
each having a superficies of 600in., will move seven 
times as much air as one can do. It is seven air 
pumps to one, long odds in favour of the brethren who 
can say, with Mr. Attenborough, We are seven.” 

A hint to would-be constractors—possibly the timbre 
might be finer if the first sxundboard be made a trifle 
thicker than the others—bat we must be carefal not to 
make the combination too rigid, or the stringa will not 
move it far enough to prodane very loud sounds. As 
the best degree of rigidity can only be ascertained 
experimentally, it might be preferable to put one or 
two light belly-bars on each soundboard, becsuse the 
depth, and consequent rigidity of each, could be acca- 
rately adjusted by a fine rasp until the best effects are 
obtained. THe Hapwonious BLACKSMITH. 


ON THE FLY-WHEEL. 


14202. Tue formula VI = 2g h gives the velocity 
of a falling body in terms of the height; hence, if we 
know the weight of a moving body, we can determine 
the quantity of work in it by considering the height 
from which it would haye to fall to acquire its present 


velocity—thus, A = 77 but g = 82˙1 nearly, 80 we 


may write h = 6. Let vi be the greatest velocity of 


the fly-wheel, and Va its velocity in feet per second; on 

passing the dead-points we have (A1 and ha being 

the err of h corresponding to these velocities) 
3- 

A1 = 64 = ai therefore ui — hg = T, 

and if M be the mass of the fly-wheel, and W its weight, 

W=Mg. The work given out towards passing the 


dead-points is W (hı — ha) = wi won ve 


(Vi + Va). We see, thus, that for a given t of 
fiy-wheel (that is, W being constant), if applied to a 
swiftly-moving engine, VI + Va is large, and therefore 
Vi — Va small—that is, the motion is pretty uniform. 
In a slowly-moving engine of the same power, the 
value of Vi + Va is smaller, and therefore Vi — Vz is 
greater, or the speed is not so uniform, since W (A; — ha) 
= work given ont towards passing the dead - points 


Cr + vo (Vi — Va), Ai and As of conrse vary 


in value with Vi and Va. It has occurred to me that, if 
the fly-wheel could be so constructed as to become 
smaller in diameter at the dead-points, or by weights 
actuated by springs have its radias of gyration decreased, 
5 mouon eat be more uniform. In the former case 
e circumference would require to be in segmenta, I 
know the idea is rather crade, but perhaps it 8 
improved on. HROPIST. 


“E. L. G.” AND THE GEOLOGICAL QUESTION. 


(4208.]—Tue following letter appeared in Netune 
this week, singularly apropos of the geological dis 
cussion now going on in the Exciisa MRORANMIC. Ip 
bearing on the geological question will, no doubt, soon 
be confirmed or disproved :—" Geologists state that the 
volcanoes of Auvergne have not been in action in 
historie times (see Lyell, Jakes, and Geikie). I find, 
however, that the Rogation days were appointed by 
Mamercus, Bishop of Vienne, abont A. p., 460, for the 
purpose of chanting litanies to stay the volcanic erup- 
tion which was then devastating his diocese (ese 
Robertson’s ‘History of Christian Church,’ and 
Proctor on Book of Common Prayer.'—(Signed) W. 
J. GREEN.” I find that it was Mamertus, Archbishop 
of Vienne, who restored certain fasts, which had falles 
into disuse in his diocese: he held a Syned for this 
purpose in 474. However, I can find no mention of 
volcanic eruptions ; vide Gregor. Taron, lib. 2; ado ia 
Chron. Baron. Annal. These references may possibly 
throw some light on the matter, bat I have not the 
books at hand. i 

Thoagh not prepared to go with " E. L. G.” entirels. 
I take this opportunity of thanking bim for hia ver 
suggestive letters. H. C. Kut 
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inches to four or five feet, some of the bones, resembling 
that figured, are upwards of four inches long, and that 
now represented, which is of natural size, is consider- 
ably below the average dimensions of those found. 


May 24, 1872. 


passing throngh the bale A into the block B, a hole is 
bored previously and tapped. The advantage of a 
scre sA at is that the table and pillar can be packed 
into a small compass. C the mitre cnt in the block 


GOSSE’S “ OMPHALOS.” 


[4204.) Tr is reldvtantly that I condescend to notice 
the gratuitous ungentlemanliness of the last sentence 


of letter 4134 (p. 223). It requires no abnormal talent 
or learning to be impertinently sancy, especially under 
the hiding of a pseudonym ; but will“ A Fellow of the 
Royal Astronomical Society” essay to answer my 
‘‘Omphalos”? It assumes to be severely logical. 
Many have sneered at it (an easy process!); but I have 
not yet met with a single adversary who, accepting my 
postulates, has convicted me of a nongsequitur. If 
“F, R. A. S.” likes to bend himself to the effort, he 
will find that the work has not“ long since been in the 
hands of the butterman,” but is still on sale at Mr. 
Van Voorst's. P. H. Gosse. 


THIS YEAR'S INTERNATIONAL EXHIBITION. 


[(4205.]—I FULLY believe that you will favonr me 
with a little corner of your journal, in reference to the 
present International Exhibition. Jn the first place, it 
is a matter of surprise to me how it is that the Exhi- 
bition is closed at six o'clock on each evening. Now 
that the long days have commenced, I think it would 
be doing the public a good service to allow it to be 
open until eight o’clock during the height of the 
summer, if not later even, to give many persons an 
opportunity of visiting it who are unable to do so in 

he earlier part of the day, Again, I would recommend 
that the charge for admission on all Saturdays during 
the season should be reduced to sixpence—at any rate 
(say) after two o’clock—thus enabling many of the 
working classes, to whom a shilling would be an object, 
to visit the palace of wonders on their Saturday half- 
holiday. NATHANIEL WATERALL, 


YORKSHIRE STEAM TRICYCLE. 


(4206.]—In answer to letter 2900, p. 171, Vol. XIV., 
I herewith send you drawings of a steam tricycle, for 
family,use, pleasure, or hire; for traction, sawing, 
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thrashing, grinding, pumping, or forcing water ; as u 
fire engine, for which it is well adapted, for it can be 
drawn by horses very readily when steam is not up. 
When wanted to saw, thrash, or pump, tho front or 
steering wheels will only require chocking, and the hind 
part raising a little from the ground, for the driving belt 
to be put on the driving-wheel, which is covered with 
indiarubber tire of a suitable thickness and breadth 
for weight and power required. The steering wheels 
have only one-fourth of the radins of those on the old 
system, when moved from centre of axle; consequently 
they are much easier to gnide or move into or ont of 
lock, and not so liable to upset; the wheels on the 
eld system are one foot further to move back and 
forward, to be put in the same lock as the others, and 
the bearings on the ground are bin., or more, nearer 
to the centre line of carriage, which is a great disad- 
vantage. There is not that tendency toslip with one 
driving wheel as there is when two are fixed on each 
end of crank shaft, with a great deal of unnecessary 
friction, wear, and tear, when moving ont of a direct 
line. The exhaust steam to be conveyed betwixt the 
boiler and the jacket that surrounds the whole of the 
boiler, whereby the steam will be greatly expanded 
before it comes in contact with the smoke, &., just 
above the steam dome. The chimney is in one piece, with 
the jacket, and I think it will have a tendency to de- 
crease the noise of the exhanst steam, which is a great 
intimidation to horses on the road. 
Jauks WADDINGTON. 
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ORNAMENTAL TURNING.—XI. 


14207. —Tuk subjoined sketch of an ornamental 
table pillar will show by what meaus one portion of the 
work can be ornamented, although the pillar on the 
whole would be unwieldy. The top portion has a pin 
at each end, tapped or screwed with the ordinary 
wood screw-box, as heretofore described. The usual 
size for this class of work is l}in. tap and box. To 
those who have ne tap or box a plain pin can be turned, 
and when ready to be fixed, glued. The bottom 
pin is turned about Sin. in length, for the purpose of 


for fixing the claw. A great quantity 
of the London furniture is manufac- 
tured in this manner for the purpose 
of shipment. Some manufacturers use 
iron screws, in some respects same as 
the common bed screw, with the excep- 
tion of the ends, which are jagged and 
driven into the end of the wood, a small 
hole having previously been bored. A 
nut is fixed in the other part of the 
wood, a hole a trifle larger than the 
screw bored, and both parts screwed 
together, and afterwards turned in the 
lathe. The general term applied to 
sach is portable furniture. In all opera- 
tions with a screw box, care shonld be 
used, as an inexperienced person can 
very easily spoil a box or a tap in a 
moment. Hard wood, such as ebony or 
rosewood, or even boxwood, should not 
be used; but if an article of the above 
woods are required, a hole should be 
bored in the article, and a beech pin 
inserted. Care should be also taken 
that the pin to be tapped should fit 
the lid of the box. The amateur will 
find a circle marked upon the box the 
size of the centre-bit required to bore 
a hole for the parpose of tapping a female thread. 
The tap should be entered carefully, at the same time 
pressing somewhat hard upon the handle, and tarning 
the tap gently round to the right. When entered 
about one-third, unscrew, and re-enter the tap again 
until the head of the tap enters the hole. The prices 
of taps and boxes will be about the following:—gin., 
8a. 6d. ; lin., 48. 6d, ; 1}in., 5s. 6d.; and larger sizes in 
proportion. It is a tool no amateur turner should be 
withont. SAMUEL SMITHER. 
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[4208.] —A CORRESPONDENT (let. 4099, p. 198), sign- 
ing himself “ Smithereens,” pens a sentence that 
almost takes away my breath—“ No one can cut soft 
wood with a toolset in a radial line.“ Ido not re- 
member ever stating that it could. Had he taken the 
trouble to look carefully at the sketch, he would have 
perceived a thumb-screw for the double purpose of 
tightening the cutter, and fixing at what angle was re- 
quired. Itis a well-known fact that according to the 
nature of the weod to be turned so the angle of the 
iron. It is not a fact (i.e., practical) that the iron must 
be set at a tangent to the circumference of the wood to 
be operated upon, or to the circumference of the rod. 
If very soft wood, the iron may be fixed at an angle of 
30°, or even 35°; if very hard wood, such as ebony, box, 
Or lignum vita, the rod may be cut, and cut cleaner 
with the iron perfectly vertical. The circumference has 
nothing at all to do with it, it is the nature of the wood 
to be operated upon. Regarding the assertion that one 
entter will only cut a certain sized rod, our friend is in 
error again. Several sizes can be made with the same 
tool. The only alteration is the insertion of a loose 
collar with a slot for the cutter. I made several collars 
of cast iron, turned smooth, and fixed in with two 
screws in the face. If a quantity is required, of course 
a superioriron chuck is preferable; but as the question 
was asked how to make the rod, I deemod it was not 
required for a permanent affair. 

SAMUEL SMITHER. 


GOLAIL OR INDIAN PELLZT. BOW. 


4209.) —Tuls bow isin very common use among 
residents in East India, many of whom attain to great 
dexterity in its use. It forms a capital weapon against 
squirrels and such small game, and perhaps some 
readers of the ENGLisH Mecnanic would like 
to know something of its construction. It is 
generally formed of a good piece of split 
bamboo, but can, of course, be made as any 

a English bow; it is stringed with two strings 
instead of one. Ata short distance from the 
top fastenings the strings are separated by 
a short stick about two inches long, notched 
at the ends, placed between them as in the 

C drawing, and in the middle, between the two 
strings, is fastened a piece of cloth or soft 
leather, in which to place the pellet. The 
bow is held in the left hand, the pellet, or 
marble of hard burnt clay, between two fingers 
of the right hand. The bow is then fired, 
a peculiar twist of the left hand being given 
at the same time to prevent the pellet striking 
the thumb of the left hand—which is very 
often the case until “ practico makes per- 
fect.” The peculiar twist is hard to explain 

; in writing, but after a few attempts to avoid 
hitting one’s fingers will soon be apparent to the 
tryer. The bow is generally about 5ft. high. A A, 
the two strings; B, piece of wood separating strings; 
C, cloth holder for pellets. G. W. C. H. 


CLAVICLE, HUMERUS, AND NEW CRANIUM. 


14210.]J— Tux fossil figured No. 1 has long been 
somewhat enigmatical among our coal-measure speci- 
mens, und it is only recently that the balance of 
evidence seems to point in favour of its being a clavicle 
of a tolerably abundant coal-measure fish, the generic 
name of which is Ctenodus. Of the Ctenodi there are 
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Fig. 2 represents a humerus or femur of natural 
dimensions; it differs considerably from those that 
were illastrated in your iseue No. 296, Nov. 25, 1870, 
p. 224, letter 816, and probably belongs to one of the 
ambulatory reptilia or labyrinthodontia, the remains 
of which are so comparatively abundantin our northern 
coal shales. The specimen was found isolated, and it 
is impossible, therefore, to identify it as belonging to 
any special reptilian form with which we are at present 
acquainted. 

Fig. 3 isan outline sketch of an inner or lower 
aspect of a craninm of what appears to be a new 
batrachoid form of coal-measnre vertebrate. The coal- 
measure Batrachian it most nearly resembles is that 
known as Batrachiderpeton lineatum, but it differs 
from that Batrachian in so many particulars that it 
cannot for an instant be referred to it. 

According to the illustration of the inner aspect of 
the cranium of Batrachiderpeton, given in the Trans- 
actions of the Tyneside Naturalists’ Field Club, Vol. IV., 
part 1, plate iv., Fig. 1, the head of Batrachiderpeton 
resembles that of the new reptile head in outline; that 
is to say, its length and breadth are about equal, bat in 
that respect only does it resemble our new fossil cranium. 
The premaxilla of Batrachiderpeton is crowded with 
small conical teeth, while the premaxilla of the new 
specimen has not any small conical teeth, but their 
position is occupied by a small ridged pecten-like 
plate, which differs from any dental apparatus I have yet 
discovered or examined. The vomer of Batrachider- 
peton is covered with small rounded elevations or 
teeth, and each side of the vomer is flanked with a 
row of eight teeth nearly as large as are those on the 
premaxilla. The vomer of the new Bratachian is 
toothless, and with the exception of the maxilla there 
are no indications of conical teeth on the under sur- 
face of the cranium. The maxilla of Batrachider- 
peton, so far as the figure of it gives any information, 
is adontoid, and in that respect it differs from that of 
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our new Batrachian, inasmuch as between the points 
marked aand a, a distance of l}in., there are distinctly 
visible 34 maxillary teeth. The teeth are arranged at 
nearly equidistant intervals; they are small, glistening, 
and slightly striated. Those that are broken trans- 
versely show in their transverse sections large pulp 
cavities which are filled with the white lime-like 
material which is found in the teeth and bone cavities 
of larger reptiles and fishes. The cranium is fractured 
diagonally, as represented by the figure, and the 

osterior portion of the specimen is entirely removed. 

small portion of the outer surface of the cranium is 
exposed, and it presents the reticulated appearance 
which usually characterises the surfaces of the bones 
of the labyrinthodonts and reptiles of the coal period. 
Iam indebted to Messrs. Simm and Taylor for the 
opportunity of examining and describing these inte- 
resting specimens. 


Newcastle on-Tyne. T. P. Barras, F. G. S. 


ONE PROOF OF THE DELUGE, 


[4211.]—Ir is a trite remark that the amusements 
of men of great meatal power are generally, whether 
by contrast or otherwise, childish. I am, therefore, 
not surprised to find that our instructive and paren- 
thetical correspondent “E. L. G.” should be found 
amusing himself with endeavouring to get the birds 
and beasties, not to mention the insect millions, into 
his Noah’s Ark. I am afraid, however, that he has not 
in all his long defence of that tide which led to so mnch 
misfortune enabled us to answer these questions : 
Granting the water, whither did it go to when no longer 
required to correct mankind? in what manner did it, 
being universal, rush along so as to “round” our hills, 
and also onr ancient earthworks, our barrows and 
railway cuttings ? and, Iastly, supposing the water from 
the comet to be distilled, or at least fresh, how is it that 
we still enjoy oysters, and that sharks ey if us? For, 
as to the last question, I would remind E. L. G.,“ 
who knows all things, that the monsoon rains in India 
destroy millions of sea-fish at the river mouths. We 


l might als how it was that the force capable of 
several species, and the fishes vary in length from W | unding ihe, 808 tion unharmed, unless 
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“E. L. G.” believes our eoal-fields to be Diluvii 
Testen,” which belief he seems perfectly capable of 
holding. It is soothing in this scientie age to tind 
one man not uneducated who clings to the romantic 
tales of our young days. M. Panis. 


THE DELUGE. 


(4219. J—"B. L. G.” is, no donkt, one of our 
cleverest contributors, and one from whom we have all, 
at some time or other, derived considerable beueflt; 
but what on earth has posseseed him lately to become 
such a regular Don Quixote, at one time breaking a 
ance against decimals, at another, acconuting for a 
mythic deluge by a mythic comet? It strikes me that 
“E, L. G.“ is one of those people who first desire a 
theory, and then look for facts to support it, and to 
such, ‘trifle: lighteas air are confirmation strong as 
proof from Holy Writ.” I had intended to ask 
“E, L. G.“ a few questions, bat I eee * Sigma (letter 
4086) has in some degree anticipated me. Like 
“Sigman,” I want to know what has become of the 
water, and am desirous also to learn what proof is 
there that comets are compored of watcr at all, or that 
they contain any considerable qauntity of that fluid? 
Loose reasoning is a waste of the editor's time; it is 
also a wasto of the reader's, and of valnable space, and 
I believe it is principally owing to a habit of so, to say, 
not taking the ball by the horns,” that all three are 
often wasted. In order that I may not so offend, I 
shall not attempt to answer “E. L. G.'s” pooring 
proof of the deluge, but content myself by asking him 
to prove to me that a comet could canse the deluge. 

UN [RLANDAIB, 


ELECTRIC SPARKS. 


[4218.J—Lserrers 4168 and 4169 farnish some 
reasonable grounds for believing tbat the phenomena 
under debate do oecur in some places and conditions 
of air; they also show how information is drawn out 
by discussions, aod even by erroneons statements. Bat 
they do not at all affect the commencement of the dis- 
cussion itself, because the generation of these sparks 
wasa mere incidental portion of the subject, which 
was in some way developed iuto tho main point. The 
real question was not whether qunrter-inch sparks 
could be gencrnted of tension enough to light gas (it 
being, of course, well known that friction of the feet 
on carpets will always produco some electric tension), 
bat whether electric sparks were generated having 
a tension of some miles, whether such sparks were 
transmitted through the air, so causing the spread of 
exteneive fires, rather thaw that such spread was due 
to mere fiery sparks mechanically carried 185 air. 

10 uA. 


14214.J—“ Stama” has been perfectly right in not 
accepting a scientific fact without its being daly anthenti- 
cated, bat he ia wrong in sneering at the testimony of 
Americans. He says We electricians of the 
ExdLISsH MecnHanic have not ret forgotten Paine’s 
eleotro- motor engine.“ To this I can only reply that 
I hope Sizma"’ does not entirely ignore all American 
scientific authorities, ner that as an electrician ho does 
not forget that at present Professor Morse's telegraph 
instrument is almost universally used in England. 

The que-tion of electrical sparks being easily produced 
in the United States is now too old and too well 
authenticated to bear a fresh discussion. I inelose 
a page from the “ Year-Book of Facts” (1859) 
which if you will kindly pablish will convince many of 
your readers, aud perhaps, even Sigma” of the truth 
of “ Philo’s” assertion :— 


ELECTRICAL PHENOMENA IN NEW YORK AND OHIO, 


There has been read to the American Association at 
Baltimore, a paper “On some Electrical Phenomena 
witnessed in houses in tho cities of New York and 
Cleveland, Ohio,“ by Professor St. John. (See also the 
paper read to tho British A-sociation in 1857, by Prof. 
Loomis,“ Year-Bock of Facto, 1859, p. 147.) 

By the invitation of Professor Loomia, of the New 
York University (says Professor St. John), I accom- 
panied him on the evening of the 12th of February, 
1858, to witness some experiments on electricity, 
exhibited in a honse in Fonrtecnth-street, in the city 
of New York. The rooms in which the experiments 
were performed had upon tho floora thick velvet 
carpets, and the usual furniture of elegant houses ; 
they are warmed by furnaces, and are kept at a nearly 
uniform temperature of 70° Fuhr. The experiments 
were performed by the gentleman and lady of the 
house, and Profeseor Loomis, who had put on dry 
slippers. After walking rapidly throngh the parlours 
with a shuffling motion, very bright electrical sparks 
were exhibited when the hand was presented to the 
chandeliers or other govd condactora communicating 
With the ground. Gas was ignited at one of the burners 
by a spaek from a key iu the hand of the lady, and 
salphuric ether inflamed by the spark passing from 
her finger to the liqnid which I held in a metallic onp 
in electrical connection with the earth. The spark was 
made to pass between two small insnlated brass balls, 
With a view to measnro its length. The greatest length 
attained was zin. Tho spark exhibited a beantifal np- 
pearance in a darkened room whor the fingers were 
brought near to the wall-paper, di-persiug its f 
thrauzh the space of a foot or more over the gild-d 
ornawents of the paper. Oa the evening of the Sth of 
March, the coldest day of the season, the exp: riments 
Were reprated in the eame rooms, when a sensible in- 
crease of electri tal intensity was discerned. The gas 
and ether were inflamed by Profe.sor Loom is holding 
a brass bill in his hand, and tha length of tho spark 
Attained was a little more than zin. 


. — 


— 


| 


— . —— — — ͤ ꝗ— — —ä — — 


These phenomena were similar to such ss J often 
witnessed during the winters of 1854-5 at tho Cleyeland 
Female Seminary, located in the soath-east 1 of 
the city of Cleveland, Ohio. The building is three 
stories high, of brick, with a sandstone basement, and 
is warmed by three farnaces supplied with the ordinary 
bitaminons coal of south-eastern Olio, the fires declin- 
ing, but not becoming extinet dnring the night The 
temperature of tho rooms varied considerably, aome- 
times rising above 80°, but rarely falling below 
Go? even dnring the night. The rooms in which 
the electrical manifestations were consjicuons 
were the parlours on the first floor abowe the 
basement. The floors of these rooms were onvered 
with substantial Brussels carpets. The seasons when 
they attracted especial attention were periods of 
severely cold weather—the thermometer on one occa- 
sion indicating 23? belaw zaro; the electrical excite- 
ment diminished in mild weather, and ceased entirely 
when it rained. Tho carpets on tho halls and 
other rooms were thinner fubrics than Brussels garpet- 
ing, or composed partly of cotton or linen, and upon 
these the electrical phenomena were barcly discernible. 
In the parlours, electricity was manifested during dry 
cold weather at all hours of the day, bat much more 
strikingly in the evening, after the young ladies had 
spent au hour in recreation aud dancing. On anch 
occasions the intensity of the spark was snch as readily 
inſlamed ether and puivorised resin, and mesanred 
repeatedly one-half inch, passing between inenlated 
balls to the furnace register, which was in good elec- 
trical commanication with the earth. All persons 
remaining in the rooms were enabled to communicate 
sparks to condnctors, but the longest sparks were given 
by two boys of the ages of nine and eleven years, ufter 
ranning and sliding upon the carpots; this wo attri- 
buted to the friction evolved by their unconstrained 
freedom af motion. These boys wore dry slippers, were 
clad in woollen, one of them wearing flannel next to bis 
person, and the other cotton; the latter, who was of 
more vigorons constitution and active habits, giving the 
more vivid spurk. A difference of electrical aceumula- 
tion was also discernible among the yonng ladies, 
which we were inclined to ascribe to diversities in their 
dress, silk, woollen, cotton—the silk and woollen appear- 
ine more favourable to succesa. In one instance the 


and onbe root, the metric system, 40., algebra up 
to qnadratica, and" Enclid,” Book I., into their heads 
in thirty lessons, and [ll hononr yon. Similarly, take 
a class in“ Theoretical Mechanics,” assuming again 
they know little or nothing of mathematies, and after 
twenty-iive lessons what do they know? I faney 
“Steam "is easier, Again, tuko the Practical Plane 
nud Solid Geometry,” aud how do the students fare? 
I might go on, but the above is snificient. Little is 
said about the above statistics. I leave your readers 
to ponder well over them, and judge whether the 
examinations Are ns casy aa Mr. Harrison would have 
us beliove.—For the last time, 
A DESPERATE CHARACTER. 


THE ALCOHOL QUESTION. 


[4216.] —" Sac, Ryarea” (let. 4098, p. 198) accuses 
ma of a “leap in the dark” in differing from Dr. 
Richardson. I did net intend to differ from him sọ 
mach as to addace another reason. As for assuming 
that aleohal too anddenly carnonises and hvdrogenises 
the blood, I did not expect any scientific person conid 
donbt it. CHO ia ethyl alcohol (spirits of wine), 
boiling point 784 C.; and what else, I ask, can canse 
auy action so sudden on the nerves and brain and 
heart as the rapid carbonising and hydrogenising of 
the blood? Has "Baul Remea” read Odling's 
„Lectures on Animal Chemistry“? I suppose the 
precise formula of innscle and brain remains unknown; 
but Dr. Odling gives the ratio of carbon atoms to 
nitrogen atoms as very noar 4 to 1. “In the most 
miunte fragment of muscle, then, for every single 
atomic proportion of nitrogen tuera are four atomic pro- 
portions of carbon” (4 carbon to 1 nitrogen). Say there 
are 8 carbon to 2 nitrogen. All muscular exertion depends 
on muscular metamorphosis by oxidation. A free 
supply of thoroughly oxygenated arterial blood is 
essential for complete well-developed mascalar action. 
. The volume of oxygen which has oircalated 
throngh a contracting muscle is less than one-fourth 
of that contained in blood which has traversed the 
same muscle at rest; wuiie there is a corresponding 
(not eqnal) iucrease in tho Volumo of its carbonic acid. 
. . . The irritability of muscular fibre out of the 
| body is arrested by its removal from oxygen, aud agais 


different degrees of moisture upon the skin seemed to mauifested on its re-exposure thereto;“ and. aſher 
affect the amonnt of electricity cammnnicated. These ' things being eqnal, “the amonnt of urea, CN. H. HO), 
phenomena attracted the attention of all the inmates : excreted by the kidneys, and of aarbonie geid, (CO) H a0, 
aud visitors of tho seminary ; many persons exprossing excreted by the lungs, is proporti nate to the musealar 
surprise, and sume consternation, on receiving a shock, | activity of the individual.“ Thus muscalar action 
as they entered the room and took the band presented | depends on muscular oxidation. “If we take tho 
to welcome them, preceded by a vivid spark. The two proportious of nitrogen existing in muscle, and 
passage of the spark over glass by bits of tinfoil dis- | add to them the one proportion of carbon necessary to 
posed in lettera, and in the“ spiral tanbo," together with | form ures, we shall have seven proportions of aarbon 


the nenal experiments on electric light, wara repeatedly 
exhibited as a source of amusement. TRAVELLER. 


COMPETITIVE EXAMINATIONS. 


f4215.]—To raise the discussion (see letters 4110, 
4163, and 4164) out of localism altogether and place it 
upon a broad footing, I will, with permission, enil one 
or two facts from the report of a depatation to Mr. 
Forster on this Science Qaastion” :— 

“There has,” said Me. Busbridge, “ heen a marked 
decrenesa in the numberof atndants in practical, plane, 
and solid geometry, and in building coustruction. In 
subject I. in— 

1869 
1,308 passed 
1,217 failed 


1870 
6390 nassed 
2.679 failed 


1871 


753 passed 
1,010 failed 


2,525 total 8,359 total 1,773 total 
Above 50 por cent. Above 20 per cont, Docrease of abont 
passed passed 59 per cent. 
In Building Cons'tractiou— 
NTL paseed 
1,025 failed 


— —— 


2.000 total 2,650 total 909 total 
About 50 percant, Abont 15 per cont. Decreased to about 
passed passed 4 of number.“ 


395 passed 
2,235 railed 


516 panied 
333 failed 


Has the above nonght to do with ng mechanics? 
Who wera these science classes und examinations 
established for if not for as who have not had the 
advantage of a good school education? Is this an 
incentive for us to push onwards? I know the answer. 
Reward should not be your aim, but the gaining of 
knowledza, Just so, but how abant onr teachers— 
poor, hard-working men—men who do their duty woll— 
who not only give usa miuimnm of twenty-five lessons, 
but üfte, or sixtv. or more, and then we fail. Oar 
teacher's fanit. How is it that he is so successful with 
nnother class of scholars? Farther, Mr. Ras-ell said, 
“The one point he wisbed to direct Mr. Forster's 
attention to was the etandard of examinations, its 
eupricions changes, and singular uncertainty. a" 
Teachers mado no complaint of a high standard, bat 
they considered themselves unfairly treated when qnes- 
tions of too difficult a character were set, and when the 
answers were judged by a much higher standard thau 
that which the oficial syllabus indicated as essential 
for a pass.“ 

I havo before me certain examination papers set this 
year, aud I know that in the majority of cases a studeut 
ciuuyut pass tue elementary stage with twenty-five or 
thirty lessona, unless he comes with some previous 
knowledge. Take ag sn exumple— Stage 1: Mathe- 
matics. Given twenty pupils who know the first four 
aritbm: tical rules and no more; dram fractions, 
decituals, practice, proportion, interest, stocks, square 


left for conversion into carbonic aoid, thus. 


1 enrhon, 


T carbon to 2 nitrogen.” 


| Thus the complete oxidation of musela results in 


the appearance of one-eighth of its carbon as urea, 
and af seven-eighths of its carbon as carbonic acid. 
Now we find in alcohol no nitrogen to replace the 
nitrogen oxidise? into urea (CN.H,0); but we have 
| carbon and hydrogen which Pass off by oxidation at the 
| lungs, demanding the palsation of the heart. I think the 
rapid effact—quickencd eirenlation, &. -prodused by 
alcohol is suatiisient proof of rapid absorption of it into 
| the svstem, and as it lacks nitrogon il is inadequate to 
rep|xoe muscular tissue or any other part of the human 
framo but fat: it may contribute to fat and to the 
development of heat or rapid vibration of atoms and 
molecnies. At the blood vessels in the lungs, oxygen 
at the ontsites draws through thom carbon 
hydrogen to which it niitea, whilst more oxrgen fills up 
the place in the blond vecuted hy the carbon aud hydrogen, 
and what is it that causes this interchange bat nesr- 
, cnangh presence of the interchingeable and adequate 
| heat (the hammering by atoms) to vibrato the atoms to 
| re-conlescence ? Solar heat vaponrises the water of 
‘the Atlantic, and transmits it in cloud and rain to all 
parts of the earth; so does heat eeet t-unafer of atoms 
from molecule to molecule to maintain the eqnilibriam 
of aptitade, and accomplish the purposes of creation. 
And, I ask, may not the action of the heart be hastened 
by a more rapid absorption of carbon and hydrogen in 
the blood, at once producing grenter heat and being more 
abundantly presented for oxidation? The heart may 
be the pamp, bat heat is the power that works it. Is 
not, then, aleohol a stimulant of the heart’s action? 
Oxidation thing or refines the blood and causes it to 
flow mere briskly, 

The forces that maintain the circulation are (1), the 
propnirive action (visa tergo): (2) the contraction and 
elastic reaction of the coats aud arteries; (3) the 
activity of the nutritive and secretory processes attract 
ing blood to the capillaries (cis a fronts); and (4) in the 
case of the returning or yenone earrent—general 
muscular contraction (combived with the valves in the 
veins which prevent retlax), aud the tendency ed 
vacauin iu the chost formed by its expansion during 
inspirution. Now the heart does receive monition ; it 
has à force in front and a force in rear. On an 
average, we may suppose the whole qanntity of & 
person'e blood is 291b., and that in the ventricles 202., 
and the pulsations are 75 per miunte; thas, 15002. of 
blood passes through the heart every minnte, und t39 
whole 231b. passes through in less than 3 minntes. 
quote these averages from Gatch’s “ Register,” 1850. 
Now respiration requires pnisation to present moro 
carbou to oxidise, and iu 24 hoars one person produces 
10 606 cubic feet of CHO; by respiration (removing 5 
like bnlk of oxygen from tho atu. sphere), cont: ibating 
abont 1251Ib. of carbon annually towards incceaee O 
vegetation by absorption throug foliage whea ox) g°2 
is again set free for respiration. Aa for tue be 


-w u . 


May 24, 1872. 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 374. 


257 


having no sense, is it not sufficienfly connected by 
nerves with the brain and other centres? I deem 
blond is carbonised and bydrogenised too rapidly or 
suddenly when it is too largely swallowed in a liquid 
state witlont any admixture of nitrogen which is 
needfn] to replace the tissaca decomposed and carried 
off during all muscular if not other action; the 
temperature and proximity of carbon and oxrgen in 
the longs, must, I think, before all the displaced 
carbon bas its vacated place re-ocenpied by another 
element oxygen, pump the blood forward by rarefaction 
fram two causes, the one the departure Of carbon, the 
other the wavs motion forward propelled by the newly 
entered oxygen, whilst valves admit of no retrograde 
mation. Does Sanl Rymen “ suppose that alcohol rans 
through a person withont change, ortbat it all passes off 
through the Innga as aqnenns vapour? Does he wish 
proef that alecmol in the stomach, or blood, is split 
into carbon, hydrogen, and oxygen? All hent, from 
whatever burning sonree, is but solar beat, stored 
ap, it may have been for ages, in the conled timber 
of a pre-historic age; bat solar combustion ar- 
ranged tho atoms where they aro. The plant 
absorbs solar energy in palling apart carbon, 
hydrogen, and oxrgen; the animal disperses solar 
energy by recombining the oxygen and carbo-hydrate. 
in the pulling apart of which that energy had been 
absorbed or rendered latent; the sun's force is 
hoarded by the plant; it is dissipated by the animal, 
though in a more ponetrative sense force, like matter, 
is indestructible, Nature may employ every practicable 
outlet to throw off a smothering over supply of alcohol, 
but all the energy from it is derived by the conversion 
of it into some portion of tissue, and, at least ulti- 
mately, into CH, Os in the langs. 

But the force derived from hydrogen is greater 
than that from carbon, and there is three times 
the volumer quantity of it in alcohol, but the 
weights are Ci, Hs, Cg. Assuming muscle-formula 
ia CizHIio NO and subtracting all the oxygen and 
nitrogen with the necessary hydrogen, in forms 
of water and ammonia, so as leave a residue of 
CigH, xO, then 269 grammes of muscle wonld leave 
144 grammes of carbon and 2 grammes of hydrogen for 
oxidation, which should farnish 517, 280 kilogram- 
metres of motion, thus :— 


Grammes. Kilogrammetres. Kilogrammotres. 
Carbon 144 „ 8.302 = 488.448 
Hydrogen 2 „ 14,416 = 28,832 
517.280 


Hence, 1 gramme of muscle should furnish 
517,280 — 269 = 1928 kilogrammetres of motion, 
force sufficient to lift 1923 kilogrammetres to the height 
of 1 metre, but imperfect data renders thia but ap- 
proximative. Have we not in alcohol, then, an ade- 
quate spur to circulation without the paralreation of 
anr check-nerve to the heart? Deficient nitrogen 
must arrest molecular change in a very short time, so as 
to much lower the temperature of the frame, unless 
extra oxidation at the lnoga suffice to maintain it. As 
to Saul Rvymea’s” heart beating on seeing a 
mad bull rush at bim, I am not prepared to 
prove, and have not attempted it, that that 
proves no nervons paralysis of resisting mmacles. 
I merely suggest what, to my state of informa- 
tion, seems an adequate and likelier cause, and 


that is a spasmodic effort of nature demanding | 


swift oxidation to do the greatest possible amount of 
work in the shortest possible period, and to be more a 
spur than any prralysis; nevertheless, may they not 
go together und maximumise resaltant energy? 


It is ensy to say the brain regniates the heart's 
action, but what reeniates the action of the brain ? 
Asa physical agent it reqnires more than carbon and 
hydrogen to long maintain its operation; and like 
every other part of the frame would soon collapse into 
cold rigidity did not the vibratory impulse of 
combustion, of atomic clashing or interchange, pro- 
mote or maintain its elasticity. I ask, may not, cannot, 
or are not, obstructive molecules formed, when no 
nitrogen is presented when required, that may in 
capillary vescele obstract the true vital order of atomic 
recombinations, which combinations I have faintly 
shoen inthe muscle-transformation attending on all 
Vital activity ? Some one well versed in physiology 
may explain. J. Barwick. 


TIDAL POWER. 


(4217.)—I trix that tidal power might be employed 
for dredging, a vessel being moored at the bows, and 
ftied with an anderehot-wheel, preferably of Povcelet's 
pattern, with curved floats. The advantage of having 
the vessel moored at one end is that reversing-gear 
would not be needed. Some suppose that the nnder- 
shot-whcel does the most work when moving at very 
Baarly one-third the velocity of the stream; others 
think that a velocity of ahont one-half that of the 
strenm gives the greatest efficiency. Chambers, in his 
Natural Philosophy.“ takes the former view of the 
ease, Suppose the tide flows with a velocity of 6ft. per 
second, and that the velocity of the wheels ia 2ft. per 
second, therefore the relative velocity of the tide 
compared to the wheels is 8 5 Ber recond From the 
ermula V g h, or h 29 51 a 
S cubic foot of water weighs 6241b., we get a pressure 
ef about 16lb. on eack equaro foot of the immersed 
Acai; but the wheels, moving at 2ft. per second, or 
10 tt. per minute, gives 16 x 120 = 1920 units of work 
done per minute for each square foot of the immersed 


= 2. since 


— - 
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float. If each float menenred 10ft. broad by 4ft. deep, 
the work done on the two wheels = 10 x 4 „ 2 „ 
1920 = 80 x 1920 = 153200 units per minnte, or 
nearly five horec-power. Allowing for the medalas of 
Poncelet’a Wheels, we get about three horse-power 
effective. The practical difticulty, however, in dealing 
with tidal and wave power is first to get hold of the 
power, which, in the latter case, is not easy; and, 
recondly, to utilise it. It should be remembered that 
ateam-power is (say) fifty times cheaper than manual 
labonr, and electro-magnetic power rather cheaper, in 
most instances, than manual power. Thus it will be 
readily seen that in endeavouring to utilise tidal power 
for any partienlar purpose wo must not forget the class 
of power it is intended to supersede. We seem to want 
a good method of accumulating power, I should like 
some practical calculations as to the units of work 
acenmulated by compressing air. Would some of yonr 
correspondents kindly oblige me in this? Stretching 
indiarubber, as tidal power, &., might be rendered 
usefol in accumulating force. Probably more work 
cau be done in employing it to turn wheels than in 
simply raising a floating body, as in the former ense a 
great quantity of water successively moves the wheel; 
in tbe latter case a mass of several hundreds of tons is 
raised ten feet or more every high tide, or twiee in 211 
hours (saß). Aud, since a horge-power is 33,000 x 60, 
nearly 2,000,000 nuits of work in an bonr, or about 
900 tons raised a foot high in an honr, the power 
obtaiuved by lifting vessels is not so much as mizht at 
first sight be supposed; besides, in utilising slow 
motion, the machizery reqnires to be very strong. Six 
feat per second is a wry strong tide, being upwards of 
foar miles per hour. The power to be obtained by the 
tides varies as the cube of their velocities. 


PHILANTHROPIST. 


TO THE BANJOISTS, 


(4218.J—I sewn a sketch of a banjo, with an accom- 
paniment of my own invention, which I have had in 
use for some time, and it accords very nicely with the 

voice, or with a “nigger” tronpe. Fig. 6 is banjo, with 
bottom npwarde; J. spiral spring with knocker joined 
to the stem of banjo that goes tbrough the hoop; 2, a 
loop that the catgut goos through for pulling the 


striker; 3, a bell fastened in inside of hoop to 
strike on (a clock bell will do). Remember, the bell 
must be fastened freely to make it sound well. Fig. 5. 
banjo with face nywards, showing the end of the catgut 
with loop for putting on the finger 4. Remember, the 
loop of catgnt must goon the third finger, and the 
catgut must be sleck to use it and stop it at will. 


A Musto PAYER, 


PYTHAGORAS’ THEOREM. 


[4219.]—REreERRING to C. J. Recordon’s Fig. (4125, 
p. 203), as a new proof of Theor. Euclid I., 47, being in 
n square, while Pythagoras’ is on a rizht-ancled triangle 
of three unequal sides, I send a diagram illastrative of 
the ratios of squares on diagenals, and of the gemi- 
eqnare and quarter-square triangles on the same line, 
half the line, and quarter of the line: it may not be 
familiar to all your young readers. I have not met 
with it in any class book, and I therefore suppose it 
muy instruct some, 
and, simple as it is, 
enbmit it for your inser- 
tion if thought worthy. 
E F G H is the square of 
dingonal of the square 


for showing triangular 
proportions of diagonals 
and squares. The inner 
square is half the square 
in the diagonal—thefour 
triangles in the inner 
z Bqnare equal half the 
eight triangles in the 
outer square. The square on half of a diagonal of a square 
is equal to one-fourth the square on the whole diagonal, 
aud so, also, of a side of any square. The diagonal 
(B D) of the quadrant of a square (C BH D), is the side 
of another square (A BC D), of which tho side of the 
former square (F G H E) is the diagonal, and so on. 


J. BARWICK. 


MUSICAL INSTRUMENTS. 


[4220.]—I am sorry that I cannot inform my 
frieud The Harmonions Blacksmith” of more 
than one of the eleven curivusly-named instru- 
ments he has kindly placed before our attention. 
Perhaps I am selfish, bnt I wieh we had more musical 
correspondents like him; there must be some, as evi- 
denced by the interest shown at the sale of the Gillott's 


A BC D, and is divided | 


collection lately. T extract the following out of an old 
book: —“ Basset-Horn, tho richest of all wind instra- 
ments (called also cornet, by reason of its curvature), is 
believed to have been invented at Passan, in 1770. It 
was afterwards perfected by Theodore Lotz, in Pres- 
burg. It is, properly considered, an enlarged clarionet ; 
and notwithstanding the difference of its form, it re- 
sembles that, not only in its qualities ana tone, but alao 
as regards ita intonation, the mode of holding it, aud 
fingering it, so that every clarionet-player can perform 
on it without practice. Besides the mouth piece, by 
which the intonation is given, it is formed of five pieoes 
—the head-picee, called the barrel, two middle pieces, 
the trank, and the bell, which is usually of brass. It 
has fifteen ventages, of which four are provided with 
open, four with closed keys. Its compass is three-and- 
a-half octaves, from lower F in the bass to double C of 
the treble. It iaseldom used in the orchestra; however, 
it is found in Mozart's Requiem, aud sume other pieces. 
The Basset-horn may be also used as s bass instru- 
ment.“ FIDDLER, 
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NOVEL TELESCOPE. 


14221.) —Some years ago I found that a chink in the 
slates of an anceiled schoolroom admitted an image of 
the sun. This was foand to be inverted, and estimat- 
ing the apparent size of the sun as less than a silver 
sixpenee, the image was magnified five or six times. 
What most attracted my attention, was the passage 
across the disc of small cirrous clouds, whose transit I 
endeavoured to time by the beats of a chronometer 
watch. In the outside heaven, no clond was visible, 
yet there, on the solar image, the hairlike wisps were 
seen passing rapidty. It is evident thet if we could 
ascertain the height of these cirri, we might regard it 
as the perpendicular of an inverted triangle, whose base 
is the sun's diameter, and apex the pupil of the eye. 
Hence, by an easy proportion, the actual length of the 
base in miles, and the velocity of the wind which 
carried the cirrus across the zun. I cannot now recover 
the data and conjectural computation, bat I remember 
that the resnit, 800 miles per hour, seemed incredible, 
and I halved it; still, 400 miles seemed te philosophical 
quidreves an impossible absurdity, and I was well 
jaughed at. Meteorological investigations in the 
United States, 1} miles high, conducted on Mount 
Washington, have proved the velocity of the wind at 
an elevation far short of that reached by cirri, to be 
150 miles per hour. Now, Gay-Lussac, having ascended 
in a balioon to a height of four miles and three-tenths, 
saw the cirri nbove his head, &pparently as high as 
when he looked at them from the ground. Asmuming 
them to have been eight miles and six-tenths high, this 
is more than six times the height of Monnt Washing- 
ton; and the measured velocity of the wind there, mal- 
tiplied by six, would give 900 miles for the proportional, 
or probable, velocity at the height at which the cirri 
floated. The objection that aqneoas vapour could not 
aecend so high is nugatory, since the cirri are certainly 
of olectrisal origin. THomas BUCHANAN. 


SPECULUM WORKING, &c. 


(4229.]—J sHALI. be glad if you will insert in an 
early number of the ExcLIsu MECRHAVIO the following 
account of the performance of a home-made speculum, 
as I think it will be encouraging to those readers who 
are desirous of constructing their own telescopes :—The 
mirror is 5jin. aperture, 5ljin. focal length, worked 
from a piece of rough plate-glass solely by hand, no 
machine whatever boing employed in its production. 
It has been silvered by a modification of the Rochelle 
salt process, which gives good results, and which I will 
describe when I have perfected it in some details. I 
have monnted it in the Newtonian form with a“ perfect 
plane” by Browning, and Hayghenian eyepieces with 
powers varying from 36 to abont 270 diameters. The 
highest power is the one I generally use. It shows the 
atars as perfectly round discs, with one or two diffrac- 
tion rings, but very few and short rays eren with first- 
maguitude stars such as Vega, nove at all with smaller 
ones. I can readily see two faint comites to Vega and 
the Debilissima pair between d and :? Lyre. The 
following stars are well divided with round discs, 
y Leonis, , Leonis, s Boutie, q and eè Lyrm, a Opbiuchi, 
and « Aquilw. „ Corone is just divided, and & Boutis is 
seen as two discs in contact. 

I shall feel obliged to any of your correspondents who 
will give me the most recent measures of the last two 
pairs, as they seem about my limit at present. 


I shall also feel obliged to the Rev. H. Cooper Key 
if he will tell us what he finds to be the best proportion 
of diameter to focal length. My speculum is almost 
precisely 9 diameters. His Jarge specalam, 18in. dia- 
meter, is, I believe, abont 10ft. focal length, or abont 
7 diameters, but I anderstand he finds that this is too 
short a focus for the best resalts. 


A. Wool SET BLACcRLOck, M. D. 
High-street, Godalming, Surrey, May 20. 


P. S.— With referenee to silvered glass sun- screens. 
has anybody tried silvering the first surface of the 
ordinary rectangular prism? I should think this 
would be the best plan of all. 


Erratum.—In my letter (4109) On Communicating 
Rotary Motion to Ball Fired from Smooth - bored Gun,” 
ninth line from top, for 150 turna a minute“ please 
read 150 turns a second,” the rifling of the Enfield 
being at the rate of about a complete turn in 64ft.— 
PHILANTHROPIST. 
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REPLIES TO QUERIES. 


— — 

„In their answers, Correspondents are respect- 

fully requested to mention, in each instance, te title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers ns well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6. Letters sent to correspondents, 
under cover to the Editor, are not forwarded; ind the 
names of correspondents are not given to inquire-s. 


(10185. —Wallaroo Copper (U.Q.).—In reply 
to “C. W., I beg to state that this copper comes to 
England either refined or in bars, similar to what is 
received from Chili. It is used for the same purposes 
as English copper; the reason of its commanding a 
higher price than English or Chili copper is on account 
of its being generally of a superior quality. —J. 
RoskELL. 

(10844. - Chemical (U.Q.).—In reply to Cnprum,“ 
Muspratt, in his article on Copper“ (p. 528), and 
Mitchell, in his Practical Assaying“ (p. 865), give 
the equation as follows: — 2CaO + 20u = 20u,0.— 
J. RoskELL. 


111196. — Turning Perpendicular Shaft.— 
% Tubal- Kain“ states that the sketch I sent on turning 

rpendicular shaft would not drive if carried out as 
per sketch. I beg to differ. I have tried the same 
upon an ordinary drill shaft, and I found that, unless 
the centre of the pulley on the perpendicular shaft was 
in a correct line with the vertical shaft, the band came 
off. Theory and praotice oftentimes differ. Regarding 
my stating spur wheels for bevel, I stand corrected ; it 
was an oversight on my part. I am well aware that 
the greater the distance betwixt vertical and per- 
pendicular shaft the better for driving; in fact, if very 
close, they would not drive at all. I certainly in my 
sketch described them very olose.— . SMITHER. 

(11228.}—Stereotyping.—No practical man would 
think of using any other than that which is known as 
the “paper” process, a description of which is given in 
a letter on Stereotyping,” page 231, Vol. XIII., of this 
publication. The process, however, is really much 
simpler than would appear from the description there 
given. Should A Country Printer“ require a cheap 
casting-box, I would call his attention toa letter on the 
subject on page 887, Vol. V. A complete apparatus for 
small sizes can be purchased for abont £5; the one I 
have is of this description, and works well. In reply 
to A Country Printer's“ inquiries, (1) it is not suffi- 
cient to pour metal upon the mould, as the metal will 
cool hefore it can take a sufficiently clear impression. 
(2) Have nothing to do with plaster. (3) Old type 
metal is the best and cheapest materia].—A CAMBRIDGE 
GRADUATE, 


(11268.)—Tempering Knives and Trowels.— 
Would Homer” kindly try a little water from the 
wash-basin, or soap-suds, say about a teacupfal to a 
gallon of clear cold water, in which to immerse his hot 
steel blades; afterwards blaze off with oil to what bard- 
nees he requires, and let us know what progress he 
makes? Any buckle can easily be taken ont by 
hammering on the anvil while still in a hot state with 
oe burning oil, when once he has practised it a little. 

IN UM. 


111824. Salt Damp in Walls.—Salt is very 
hygrometrie. I think that it will be difficult to give a 
reliable remedy, bat I would try the following :—Take 
off the paper, and after a few days of very dry weather 
apply hot irons to the affected spots to take out the 
damp toa certain depth in the plaster, and whilst the 
wall is still hot, give it a quick and liberal coat of some 
light- coloured oil paint; when dry, apply another coat, 
without heating it previously, and paper in due time.— 
BaRBanos. 

(11888. —Motive Power for Amateurs.—If 
4 Barrister ” (p. 206) thinks I had any idea of pro- 
ducing perpetual motion he is mistaken. I took the 
idea from an illustration which appeared in the 
MECHANIC some years since. * A Barrister’ proposes 
to have a fly-wheel fixed to the saw spindle, driven 
with a crank at one end. Where does he mean to get 
his power from—by treadle or hand? I think he 
forgets the speed a circular saw requires to run.— 
Zoo Ax DRA. 


111349.) — Heating Bar Iron (U. G.) .—An ordi- 
nary smith's forge, blown by a fan, instead of the 
ordinary bellows.—W. H. Hey. 


_ (11855.]—-Model Steam Boat (U.Q_.).—Not long 
since I constructed a boiler similar to what N. G. H.” 


roy 


— ee we ee — oe ee 


| 


wants. It was made as No. ) of copper, the thickness 
of a new sixpence; rivets jin. apart. I think you 


would get more steam ont of No. 2, but I do not think 
the pressure you would obtain would be anything near 
80lb.—T. W. M. J. 


(118903. Metallic Harmonioon.—I am afraid 
that neither “ Zoo Andra” not Samuel Kempling kuow 
the meaning of " inverted,” for it they did they would 
not try to maintain that “‘inverte! aquarium” (No. 
11893, page 108) is correct; if this aquarium is to be 
“inverted,” where is the “solution of alum” to go? 
On the ground certainly. I think Zoo Audra“ has 
made another great mistake in his “excellent descrip- 
tion of the musical glasses in his possession ;” he says 
that the great expense of making these harmonicone is 
getting the glasses all blown to the right notes; if the 
glasses are to have water in them that would materially 
alter the piteh, so all the bother of getting the glasses 
the right pitch would be useless, as they wonld (as it 
sppears to me) have to be taned by the quantity of 
water put into them.— Tn MIRABILIS. 


(11895.J—Foreign Wood (U.Q.).—In answer to 
C. C., I believe the fibre comes from India in bales, 
weighing 2jcwt., andof different colours, each being worth 
abont £7; it is also delivered in another form, termed a 
“dole,” which consists of a coil of the yarn closely 
tied up and bound with pieces of palm wood from jin. 
to gin. square. I might send a description of the 
manufacture ard many interesting details concerning 
cocoa - nut fibro if approved by the Editor.—H. B. E.— 
[Please send.—Ep.] 

11397.) —Sting-proof Gloves (U.Q.).—Try a 
pair of Hawesling gloves with long gauntlets.— H. B. E. 


(11429.)}—Sewing Machine Extras (U.Q).— 
The sewing-machine extras in which there are no 
moving parta, are made of white metal, others of iron. 
—T. W. M. J. 


11458. —-Carmine Staining (U.Q.).—I cannot, 
unfortunately, lay my hands upon the number contain- 
ing this query; but, so far as I remember, the querist 
wishes to know the proper time to commence the 
staining process. The answer is:—Immediately the 
section is cat, and whilst the specimen is living, or as 
near it as possible. In using magenta for staining 
wood sections it is immaterial when the section is 
stained, perhaps the older the better.—H. P. H. 


411519.) Horse power of Compound Marine 
Steam Engine.— This is “calculated” in the 
ordinary way, bat taking into account the expansion 
of the steam. See the method of Mr. Gray on p. 188. 
G. Lamb says calculated, bat does he mean for an 
engine actually at work ? if so, that is done from the 
indicator diagram.—M. E. 


(11528.]—Silicate of Soda. — For cementing 
object-glatses I should not recommend the above. You 
cannot be sure that the silicate will remain perfectly 
transparent; dry with two pieces of common flat glass 
and yoa will see the effect.— THE WELSH SHEPHERD. 


(11581.]—Water Wheel.—I have not the number 
by mein which my answer appeared, but the assertion 
that “D. S.” has made is partly trae. I made the reply 
mentioned under a misunderstanding, because the 
term rotary engine is generally understood to mean 
a steam-engine, and it was in that sense I understood 
it. A rotary water engine is usually called a turbine, 
distingnished by the name of the inventor. I com- 
mend to the notice of D. S.“ the following extract, 
from the Engineer of 1871. In a criticism upon a trial 
of water motors that had jast taken place in Massa- 
chusetts, the editor says, ‘‘ Massachusetts is blessed 
with a great deal of water power; as a result it is a 
very paradise for makers of turbines of all kinds. The 
turbine gentlemen are strong in the matter of circulars. 
For a long time past there has been a rivalry, not only 
as to who is the best maker of tarbines, but as to who 
can write the best circular. Under the pressure thus 
brenght to bear, the daty of the turbine has been 
gradually augmenting in Massachusetts. it has risen 
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[11572.]—Compressing Water.—J. Westwood 
seems to ignore the explanation which I gave him on 
page 157—viz, that there is a known compressibility 
in water which is due to the air contained in it, which 
may be proved by placing water under the receiver of 
an ai:-pump, and, upon exbausting, the water will 
appear to be in a state or eballition, similar to boiling, 
consequent upon the air leaving it.—A., Liverpool. 


(11589.]}—Dry Steam.—I trust that I am as 
willing to be corrected if I state anything which is 
contrary to known facts, as to give others the benefit 
of what little knowledge and experience I may be 
possessed of. It appears to me that it is “ Caloric’ 
who is in a fog, and not myself. I ren:sert that there 
is no necessity to go to the chemist's to answer this 
query, as the reply on page 157 is, in my opinion, 
correct, and I will take his own experiment to prove 
my position. Does he wish me to understand that if 
steam at Slb. per inch be passed through pipes in 2 
furnace that it will remain at that pressare? If so, I 
will believe that when I see it, bat not before. It 
appears patent to me, irrespective of what the pressure 
might be in the boiler, that the steam exposed to a 
higher heat in the farnace will become, to all intents 
and purposes, high pressure; and, therefore, my 
answer that there will be plenty of heat, with bat little 
of water in a given volume of it, is correct.—A., Liver- 
pool. 


(11594.]—Foreign Calculation of Engine 
Power.—A French horse-power is equal to 4,500 
kilogrammetres per minute, equal to 83.549 toot- 
ounds. Do you want the formals for calculating ? 
The English rales are generally used in the United 
States. —M. E. 


(11632.]—Debility.—I did not say (p. 182) that 
hcmæopathists had no cure for constipation, but that 
the patient under treatment for tumour was obliged to 
seek relief under another system for it, as the medicine 
iven for tumour had no effect on the bowels. I may 
farther add that the hom@opathist on being pressed for 
opening medicine refused, stating the tumour mast be 
cured first, recommending that fruit should be eaten 
instead. Thus the natural channel for removal of 
effete and noxious matter would have been closed had 
his directions been followed. Many common articles 
of food and drink of every-day use are forbidden to 
hommupathists, as they connteract the medicines. Now, 
can the votaries of this system say—not merely assert 
bat say with scientifio certainty that they have dis: evered 
all the substances which produce this effect? Again, 
even perfumes will destroy the effects of the medicines; 
how, then, abont the garden flowers, the hawthorn, the 
hay fields, and the sea breeze, which the happy 
dwellers in the country cannot avoid if they would ? 
And should there be in any article of common uso 
gome undiscovered substance, some unknown qaantity, 
that vitiates their prescriptions, then the followers of 
homeopathy are, despite all their precantions, Walking 
in a vain shadow, and disquieting themselves in vain.” 
As to whether the Altera-Tonio“ system is true or 
not I only ask investigation. For myself Tam satisfied 
of benefits not only in my own case and that of my 
friends, but also with domestic peta. The mission af 
the ENGLIsH MECHANIO, as I take it, is to answer the 
question of one of old—‘ What is truth?“ bat not 
like him to leave the Judgment Hall before the answer 
is given.— AMATEUR. 

[11682 ]—Debility.—I wonder if Amateur“ (page 
182) was joking when he wrote of the above. I cannot 
imagine any one speaking seriously in that manner 
against one of the learned professions.” If 
„Amateur“ has obtained a benetit from the use 
of the elixir, &., let him still believe in it, and also 
in the fallacious idea tbat all disease originates in 
nervous debility. Others, on the contrary, will kee 
their own opinions without ranning down any one. 
don’t say that the elixir is useless, because it has never 


steadily from 75 to 98 per cent.; it stuck there for some been my lack to try it. Of the antagonists of the 
time, until anew manufacturer came upon the field. Ho | Anti-Lancet I cannot so speak; still, it would be oat of 
looked with scorn on a duty of 92 per cent., and boldly | the way for me to try to prove their worth, for they 
produeed a turbine which gave out 185 per cent. of the are numerous enough te do it themselves in deeds, 
gross power prodneed by the fall.” This may be the | which are far stronger than any words.—OLD CHEESE- 


case of our friend exaggerated. Atthe trial referred to, 
there was not one (and there was almost every variety 
of turbine tested) that produced 90 per cent. of the 
power of the water, and very few prodaced the 
power promised. This was at a trial, and every 
one knows that in general every-day work falls 
below the trial percentage. In conclusion, I would ask 
„PD. S.” how he knows what percentage he obtains 
from the wheel shaft, if he employs a dynamometer, and 
what construction is it? as I think that there must bo 
some mistake in the enormous percentage named. If 
correct, if this invention were patented, the inventor 
wonld 1 8 a fortune as startling as the percentage. 
P. W. H. J. 


[11597.] ~Mean Longitude of the Sun, &c.— 
Much obliged to 4 Fellow of the Royal Astronomical 
Society” for his notice (p. 171) of my query. What I 
want is really a resumé of the motions of the sun and 
moon such as is given by Francis Baily in his 
* Astronomical Formula” (1827), only as adapted to the 
latest modern tables, which will be Leverrier for the 
sun, aud Hansen for the moon. Delambre adopted for 


1801 :— 

Deg. Min. Seo. 
Mean longitude of the zun . . 280 39 102 
Longitude perihelion . . . . 279 30 5 
Sec. motion for 100 ears ꝗ 0 45 45 

Similar Burg. for the moon :— 

Mean longitude ................sccc0eeeee 118 16 56°1 
A/. 21A 6 56 
Motion of mean longitudein 100 years 307 52 48 


—W, H. 


MAN. 

11654.)—Cleaning Violoncello.—I bought a 
violoncello so completely encrusted with dirt that fer 
would have taken the trouble to attempt to clean it. 
In the first place, I dusted it well, took down the bridge 
(there was only one string to hold it up), and removed 
the tailpiece, and then I washed it thoronghly with 
soap, water, and flannel, using turpentine to remove the 
rosin. After drying I rubbed the instrament all over 
with the naked hand slightly moistened with olive oil. 
The resulta were most satisfactory, and it has now s 
brilliant polish.—R. E. 


11655.. —Making Gold and Silver Leaf 
Adhere to Fabric.—Dissolve gum arabic rather 
thick, and add about ono-third of brown sugar, lay it 
on the fabric with a camel's-hair brush, and let dry; 
now breathe apon it, and apply your gold or silver 
leaf, let dry ngain before you rub off the edges; or a 
atill cheaper material is dissolved glue and about one- 
third treacle, applied warm to the fabric, and in about 
half an hour it will be ready for gilding. If yonr 
substance is too thick, thin it with water, if too sticky 
take less sugar or treacle.— TRE WELSH SHEPHERD. 


(11656. — Boller for Small Steamboat. — 
“L. M. F.” has not stated how he intends to fit his 
boatup. I do not know whether he intends to fit up as 
paddle or acrew. It is almost a general practice now 
to make small boats, serews. If that is his intention, 
he should have a short vertical boiler with one cylinder 
down the side, coupling direct upon the screw shaft ; 
this is, Tam confident, the best arrangement for a boat 


May 24, 1872. 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 374. 


259 


of that size. 


I send a drawing of the kind of boiler. | 


(11681.}—_ Waterglass.—Waterglass will net do 


I have seen a good illustration of that class of boiler in | for the bottoms of boots used in salt water, nor for 


81 


Shand and Mason's steam fire-engine. This boiler 
ought notto weigh more than four cr five hundred- 
weight with fittings, the shell to be 
steel, three-eighths or five-sixteenths of an inch 
thick; the tube plate zin. best Lowmoor wrought 
iron, the tubes of hard soldered brass gin. thick, 
and lin. internal diameter; number of tubes, 8; 
length, 16in.; diameter of boiler, 2ft., height, 30in.; 
diameter of firegrate, Qin.; height of frebox, IIt.; 
fire-door, oval, Gin. by Zin.; chimney, Ĝin. internal 
diameter, and jin. thick sheet iron; height of chimney, 
Oft. from stalk, with or withont a hinge joint at the 
bottom, according to the height of the bridges. For 


such a small engine I would not recommend a Giffard's 
injector, being what Mr. 
With mnddy 


J. Bourne would call a 


battle trap, water they aro failures. 


The engine to be Tin. by 3jin. stroke, connected with 
a clutch to the screw shaft to throw ont of gear when 
pumping water ; this secures the advantages of a donkey 
pump. Space occupied by engine and boilers, 23 
cubic feet. The space around the engine and boiler 
could be filled up by coal bunkers. This is a design 
for a river steamer. I would not recommend a small 
sseamer for the sea; better make it a sailing vessel at 
once. There will be constant trouble on account of 
the tabes being encrusted with salt. 
steamer for the sea, at the bottom of the boiler might 
be placed a cast-iron tank, to contain fresh water for 
the boiler. It will be of no earthly use trying to make 
so small an engine into a condensor. This engine will 
be 2 horse-power nominal. If“ L. M. F.” intends to 
make it a paddle steamer I will send a different design. 
References: — A, shell of boiler; B, fire-box; C, tubes; 
D, opening for fire door; E, fire-bars; F, ashpit; 
G, engine; H, smoke-box; I, chimney which lifts up 
with the hinge shown on the left hand; J, exhaust 
pipe; K, steam supply pipe.—P. W. H. J. 


If he intends the | 


| 


| never tried cigar ends. 


boots used on land. Waterglasa will do to preserve 
wood, mortar, cement, and stone, bat not for leather. 


of mild —THe WELSH SHEPHERD. 


(11694.}—Green Fly.—lIt is clear H. S. C.“ has 
These rank bits of ***bacco”’ 


| are regular settlers for all insect life, and beat shag 


| it, keeping the holes one over the other. 


tobacco and negrohead and tobacco paper hollow. 
Modus operandi: Place a small flower-pot, bottom up, 
on three bits of broken pot. Stand another po: pon 

at in a 


| handful or two (according to size of greenhouse) of the 
| cigar ends, together with a live coal, in the centre, and 
| tbe tobacco will burn out steadily and thoroughly. 


| 


These cigar ends are not easy to get; bnt at some of 
the cigar divans can be bought of the carefal 
attendant at Qs. per 1b.—JANNIFRED. 

[11706.)—Optician’s Lacquer.—See p. 515 of 
last volume (query 10466).—W. H. HEY. 


(11710.] —Cleaning Oil Painting.— The cleaning; 


of oil paintings is in many cases a very difficalt, 
operation, which ought not to be nndertaken by an 
amateur if the painting is a valuable one. There are 
many printings spoiled by cleaning, because almost 
every painting requires a different treatment. Most of 
the early paintings upon wood are not oil paintings at 


all, bat entirely prepared and painted with distemper 


| or size colours, and only varnished over with sandarac 


or mastic varnish. Afterwards the artists used a dis- 
temper ground, and painted their pictures partly in 
size and oil colonra. Then canvas pictures were 
painted entirely in oil, yet even many of those oil 
paintings have in some places touches of body or 
water - colours; in fact, almost every artist bas a methad 
of his own, and any one undertaking to clean a paint- 
ing ought to see at once by what technical means the 
painting was produced, because what might be used 
with perfect safety to clean one picture would be 
harmful to another. The above general remarks on 
paintings will show to E. Parker that it requires more 
space to meet every case. However, I will give him 
one method which is safe in every case, but it may not 
always have the desired effect :—First, dust your paint. 
ing with a dry brush or rag, then take some water 


| which has been boiled for somo time; when quite cold 


dip a soft sponge or a wash-leather in the water, and 
squeeze the sponge or leather so that it only remains 
damp. Now go over your painting, and wash your 
sponge out again until the water comes clean out of 
the sponge. When all the dirt is removed from the 
painting, a dry wash-leather or a very soft cotton rag 
will entirely dry tho surface of the painting. The 
watcr shonid be used very sparingly, because water is a 
great enemy to oil paintings. Now, put your painting 


in a bright light (but not in the sun) and leave it there 


for a day. If the colours have become generally 
brighter, perhaps exposure to bright light for a fow 
days will be sufficient; if not, take a piece of cotton 
woo] and dip it in cleau spirit of turpentine (not too 
full). Commence on the top of your painting, going 
lightly over it and so downwards; touch every place, 
but do not touch the same place a second time. When 


| your cotton wool is empty, fill again until your picture 


is all gone over; in abont half an hour you may go 
over your picture a second time. If not perfectly clean 


| and fresh after the second operation it wauts another 


treatment. — TH WELSH SHEPHERD. 


(11711.)—Time at Our Antipodes.—I fear the 
diagrams in reply to this query on p. 234 will not be 
anfficiently intelligible to T. S.,“ partly on account 
of my having omitted to give the corresponding 
astronomical and civil times at 270° and 90° respectively, 
and partly from T. 8.“ concluding that a message 
telegraphed from London at neon ou Tuesday, May 7, 


| would be dropped at New Orleans at 6 a.m. on the 


(11663.]—Steam Power.—I thank P. W. H. J.” | 


for his answer (p. 207), but I find it is not quite what I 
want. Will he kindly say, if I make the flue of tubes, 
what size they should be, how many, and what distance 
they must be carried above the fire-box before emerging | 
into the chimney? The steam pressure I conld not 
state, not knowing what J could obtain in so small a 
boiler. The resistance would not be very great, as I 
intended my model to represent a steam crane. Could 
he tell me how to ascertain the pressure in model 
boilers? I want a small pressure gauge, but cannot 
afford to get one. Conld I construct one simple and 
small? If so, how? — T. W. J. 


(11664.])—Polishing Bullock’s Horns. — Polish 
with oil and whiting, or willow charcoal powder.— | 
W. H. Hey. 


(11677.)—Rendering Wood Incombustible.— 


Deal boards become almost incombustible when painted 
over with a dilnted solution of waterglass (silicate of 
soda). The waterglass is usually sold asa thick fluid, 
like honey. This may be thinned out with water, 


about six or seven times its own bulk. The water must 
be soft water; boiled water will do. Usea clean brush, 
and apply the solution warm. In about twenty-four 
hours a second coat, and perhaps a third, will render the 
wood almost incombustible. Use a new brush. Wash 
it in clean water after using it, or it will get too soft. 
Avoid grease or fat on the boards before yon paint 
them. The felt recommended to you is most likely 
roofing felt, which I would not recommend in your case, 
as it soon becomes brittle, and is only preserved with 
pitch and tar—a very combustible material. It seems 
to me that slatea are the only material for your roo!.— 
THe WELSH SHEPHERD, 


same day. Now, as Wednesday succeeds Tuesday, it 
must have an absolute commencement somewhere on 
the earth’s surface. That Wednesday, reckoned civilly, 
commences at any place at the moment when it is noon 
at the Antipodes there can be no doubt; diagram No. 4 
shows that the civil Wednesday commences at London 
when the san passes the meridian on-the same day at 
the Antipodes—t.e., Tuesday 12 at night at London is 
synchronous with Wedvesday 12 at noon at the 
Antipodes. Applying this to Calentta and New 


Orleans the times for diagram No. 8 will stand thus :— 


0° astronomical time, Tuesday, May 7, 6 hours. 


civil „ Tuesday, May 7, 6 p.m. 
90° astronomical „„ Taesday, May 7, 12 boars. 
civil i eaday, May 7, 12 night. 
180° astronomical _,, uesday, May 7, 18 hours. 
Wednesday commencing. 
civil time, Wed. May 8, 6 a.m. 
270° astronomical ,, Wed. May 8, 0 hours. 
civil „ Wed. May 8, 12 noon. 


From these we find that when it is 12 at night at 
Calcutta, Wednesday commencing, the sun is passing 
the meridian at New Orleans 12 hours later. If now 
we take the times for diagram No. 2 we have— 


90° astronomical time, Tuesday, May 7, 6 p.m. 


eivil „ Tuesday, May 7, 6 p.m. 
0° astronomical „ Tuesday, May 7, 0 hours. 
sivil » Tuesday, May 7, 12 noon. 
270° astronomical „ Tuesday, May 7, 18 hours. 
civil » Wed. May 8, 6 a.m. 


As, therefore, the difference of time between 12 at 
night and 12 at noon is twelve hours between any 
place and its antipodes, so in the case of London and 
New Orleans, the difference of time, reckoned according 
to the earth’s rotation, is 18 hours, and the message is 
dropped st New Orleans 18 hours in time later than 


| its despatch, or atG a.m. on Wednesday morning, net 


| 


on Tuesday morning. I beg to apologise for having 
piren ae extra trouble to T. 8.“ and your readers. — 
. R. Bret. 


[11721.] —Assayer's Duties.—I have been waiting 
for Un Irlandais” to answer this query, as it was 
addressed to him. Iam sorry to have to discourage 
“G. T. H.,“ but the knowledge which he seeks is con- 
sidered a trade secret by all Cornish assayors acquainted 
with the subject, a great namber of whom do not 
understand it themselves; if this had not been the 
case, I would have been happy to have given him all 
the information that lay in my power. To satisfy a 
person that this was kept a secret, I once wrote to a 
recognised assayer in Cornwall, and offered to pay him 
for instructing mein the method. His reply was in 
the following words: —“ The information for which you 
ask is, if I may call it such, so mach professional 
capital I should not like the idea of making a charge 
for Instructions. The example given by G. T. H.” 
would, if worked out by the method given by Un 
Irlandais,” give the price to be paid for such ore almost 
£1 16s. per ton, whereas it is really worth about 163. 8d. 

r ton, pacers to the right method of calculating. 

trust G. T. H.” will not think me disoourteous in 
thus replying to his-query.—J. ROSKELL. 


[11781.]—Hairwash.—If Excelsior will try a 
mixtura ef pure glycerine 1 part, and rosewater 4 parts, 
he will, I think, find that it keeps the skin of the head 
clean and soft, and prevents the formation of scurf. If 
he finds the wash too sticky he can add more rosewater. 
The above are the proportions used constantly by my- 
self and many friends with perfect satisfaction.— 


SEpor, St. Petersburg. 

(11787.] — Fairbairn’s 
Ventilating Bucket. — 
The peculiarity abont these 
buckets is that they are mado 
with one uniform curve, so as 
not to receive the water with 
such a shock; but they allow 
the water to transmit its force 
uniformly, and as a natural 
consequence it has more 
effect. I inclose drawing. 
A B are the buckets, and the 
ve ntilating spaces are A 8. 
These spaces allow the 
buckets to empty themselves, 
bat their greatest use is to 
permit the air in the buckets 
to escape easily. These 
buckets also empty them- 
selves sooner than any other 
sort.—P. W. H. J- 

(11749.] — Cementing 
Iron in Wood. — Take 
equa) parts of powdered reain 
and dust of Bath brick. Mix, 
fill partially the hole in the 
wood, heat the screw well, 
and it will bed firmly.— 
JANNIPRED. 


(11750.)—Circular Saw-Driving. — The most 
simple way of driving a saw in the lathe is as follows: 
Drive a piece of beech, say seven inches long, into the 
chuck (hollow), turn to the shape in sketch, bore a bole 
three inches deep with a half. inch bit; tarn another 
penos of wood for a oap with a hole in the centre, tarn 

own a portion of the wood to fit saw, fix a small serew 
for pin, fix on the saw and tighten up with a gin. coach 
screw. I have cut quantities of wood in a lathe with a 
chuck of the above description, both by foot and by 


steam power. Description of aketch: A, groove for 
the saw; B, the wood for the chuck ; C, the osp; D, the 
coach screw partly screwed up. Do not use a 12in. saw 
if a Qin. or even 6in. will do the work. Make a table 
same as an ordinary stool, fastened to the lathe with a 
tere w- bolt, or a table fixed in the socket of the rest.— 
SaMvUEL SMITHER. ‘ 


[11756.}—Power of Water Wheel.—I oom- 
mence answering this query in r N whether the 
wheel is overshot, undershot, or breast. I also am not 
supplied with one of the dimensions of the buckets ; 
these dimensions I shall have to gappose. If 1 am 
wrong, let Water-Wheel” substitute the dimensions 
that he has omitted for mine, and if unable to work it 
out write again. I shall sappose the wheel to be a 
high-breast one. The water takes 90 seaonds to 


traverse (100 x 3) feet, .. it runs po x3 feet, or 


20ft. in one secend. The contents of tha reservoir are 
15,120ft. (cubic). The probable number of buokets on 
the wheel is 80, and the contents of eadh is (say) } o. ft. 
By tables in Molesworth's Pocket-Book,” I find that 
for that diameter of wheel the velocity of ciroum- 
ference to be 12-2ft. per second; and from that I deduce 
the number of revolations to be about 15 per minate. 
Let T be the time that it would take to entirely empty 
the reservoir, T 15 x 80 x jo. ft. « T = 15120, 
151 7 . 
Par = — = — nearl 0 
T 15 * 60 1 250 or 2} hours y 
There is a formula also given in Molesworth that, to 
be understood, I mus’ give in estenso. Let Q be the 
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quantity of water discharged in oubic feet per minute, 
hk = head of water in feet, P = effective horse-power. 


Then Q = 1 Petor high-breast wheels. Then, ap- 
80 

plying it... Q = 80, P unknown, h = 6; .. zie 

881 P 


4 
5 

—6 *. P 881 è but would practically be about 
1 horae- power. Then 1 horse - power acts continuously 
for 2 hours, and it would be equal to į horse- power 
acting for 4 hours, or 1 horse- power for 6 hours, or 
1 horse · power for 8 hours. I don't exactly see the 
meaning of the latter portion of your query. There 
are three things that it may mean —viz., a sluice to let 
the water on the wheel, a tap or aluice to let the waste 
water out, or there may be a leak in the bottom, aud 
you may want to stop it up. If you require a alnice, 
the best plan universally adopted ia a aliding-deor or 
shutter. The same remedy is best for the seeond 
supposition, and for the third part a leak can always 
be paddled up with clay.—P. W. H. J. 


(11770.] —Hagnetic.—Place the marked end (the 
north pole) of your magnet on the centre of compass 
needle, and draw it along to the end marked S on the 
needle. Repeat this operation about twenty times. 
Now placa the other pole of magnet of centre of needle, 
and draw along to the end of nesdle marked N. This 
should be dome the same number of times.—GLaTTon. 


[11777.]—Postage Stamps.—Paper a room! The 
blue and variegated stamps arranged to form diamonds 
or other patterns, with the penny stamps as grounding, 
have a good effect. Paste on to what paperhangers sell 
as lining paper. The best structure to adarn will be, 
perhaps, that which George Colman, the younger, so 
neatly introduces 

a in the garden’s deep recess 
He ‘spied a house so little, it seem'd raised 
More for man's visits than bis fix'd abode. 
—JANNIFEED. 


(11781.] Lathe Query.—1. I send sketch of a tool 
called in the trade V reer; can be purchased at 
many tool ehops ; if far away from such procure an old 
file, soften the same, grind it to the shape, and cut a 
V groove with a small file on one side only; when dull 
sharpen or grind the reverse aide. 2. A treading tool 
must be ground upon a sharp edge of the stone, moving it 
About so as not to flatten the same, then use a piece of 
Turkey stone, filed up to fit the groove, do not grind the 
flat side on the stone, bni when sharpening the same 


just touch it gently, the fat side on the stone; or a 
bead tool can be sharpened with a round file, but that 
is a makeshift way. I cut a groove fin. deep in a 
small stone zin. from the edge, the rounded projection 
to fit the tool; this is the best way that I kuow of. 3. 
When I wanted any ferrales I bought a piece of brass 
tube and cut them off with a small circular saw; the saw 
I used was only 8 lin. in diameter. Iron ferrules I used 
to cut with a file, but the time occupied in so doing 
wasso long that I found it pay better to use brasa.— 
SaMUEL SMITHER. 


(11785.]—London Blackbeetles.—A certain re- 
medy is to procure some bracken, Pieris aquilina, 
or common fern, plentiful on commons, and pat it 
down about the house at night. The blackbeetles will 
eat it ravenonsly and soon die, and their relatives will 
pick their bones. It is commonly used in the North 
of England.— Watts. 


[11765.)—London Blackbeetles.—I know that 
a house terribly infested with this insect, a veritable 
pest wherever fonnd, or under whatever name known, 
blackbeetles, cockroaches, or (Hibernice) slocks—qas 
clearedin a couple of weeks by a free use of ol 
lime. They were “upstaire and downstairs, and in m 
lady’s chamber; the chloride of lime was dusted and 
sprinkled plentifully, evening after evening, in the 
basement rooms, and on the cracks of the plaster of 
the walls, and corners of ceilings, turns of the stair- 
cases, &c., and in about a fortnight the whole colony 
had politely ‘‘ skedaddled,” and did not return. When 
once away they must be kept away by starvation—that 
is, not the least erumb of anything eatable is to be 
scattertd about and allowed to remain on the floors, 
tables or shelves where the pests can reach them. 
using chloride of lime he careful to secure everything 
in steel or polished iron from its fumas. The knives, 
door-keys, fire-irone, grates, &., should be well oiled, 
and kept so while nat in actual use, so long as the pun- 
gent ehlorine prevails in the honse ; else rast will com- 
pletely spoil them. Before I heard of the chloride, I 
once cleared an infested house by a daily and nightly 
crusade against the beetles, 50 to 100 being the number 
of our victims every twenty-foar hours during one 
whole season; we managed fo inveigle them into all 
sorts of traps—unwashed jamcrocks, with a little cold 
water in the bottom, paper bags which had held sugar, 
dust- pans and shovels with oncumber parings on them— 
set abont the kitchen floor, a large pan of water left in 
the centre, the gas down, and all left quiet for fifteen 
to twenty minates, when by a little quiet dexterity, one 
person going to each trap while one turned on the 
gas, we eften destroyed twenty at a time, and could 
repeat this five or six times of a night.—H. O'B. 


[11788.] —Bunions.—" Der Mond“ must paint the 
bunion with Veratrum viride, which generally gives 
rapid and perfect relief. The lotion may be obtained 
of any homeopathic chemist.— OLD CHEESRMAN, 


image, 
REE 


[11791.] — Colonel Stuart Wortley’s Emulsion 
Process.— Col/odion.—Plain collodion 1oz., dried bro- 
mide of cadmium 7gr., nitrate of uraniam 30gr., nitrate 
of silver 18gr. Preservative—QGum arabic 60gr., sugar 
60gr., pyrogallic acid 82r., water 6oz. (this is the latest 
published, bnt the Colonel says he has discovered a 
better one). Dereloper.—A, carb. ammonia Odgr., water 
loz.; B, bromide of potash 24gr., water loz.; P, pyro- 
gallio acid 96gr., alcohol loz.; M, methylated spirit; 
W, water. The solutions are mized in the following 
proportions, and used in the following way :— Mix 
together 6dr. of W and 2dr. of M, and ponr the mixture 
carefully on the exposed plate; ponr it back into a 
developing glass, and add twenty drops of P, and pour 
on and off for aboat a minute; then add from twenty 
te thirty drops of A and five drops of B, and pour on 
again. The image should appear in about thirty 
seconds, and gradually acquire sufficient intensity to 
give good prints. If it comes too slowly, add more A; 
if there is any tendency to fog, add more B; fix with weak 
hypo. The exposure shonld by a little longer than for 
wet collodion. If R. M. H.“ is inexperienced in dry 
plate work, he should let Colonel Wortley's process 
alone, und practice with tannin, collodio-albumen, 
beer, or coffee, by either of which first-class negatives 
may be obtained. I, however, he is thoroughly up to 
it, he may give it a trial; he must stick elosely to the 
formuls, see that his chemicals are perfectly pure, and 
be prepared to give uugrudgingly both time and 
patience ; and, after all, if his success is no better than 
mine, he will lay it aside as unworkable, as no oréinary 
amonnt of development will give more than a faint 

utterly useless as a printing negative.—Aulp 
KIE. 


(11792.]—Compound Engine.— There is not a 
fixe proportion, beea use it depends in some measure 
upon the pressure at which the steam enters and leaves 
tho higb- pressure cylinder. In an engine of 80 horse- 
power at the Royal Arsenal Gun Factory, at Woolwich, 
the diameter of the large or low. pressure cylinder is 
Slin., by 6ft. stroke; diameter of small or high-prea- 
sure cylinder is 152 in., by dit. Gin. stroke. Then, again, 
the dimensions of a 80 borse-power engine, the length 
of stroke of high-pressure oylinder 2ft. Qin., diameter 
14 zin. The length of stroke of low-presanre cylinder 
is ö lt., diameter 28łin. I believe that it is a general 
rule to have the steam-receiver of abont the same 
capacity as the high-pressure cylinder.—P. W. H. J. 


(11793.]—Area of Chimney.—The area will 
depend upon the height, because a tall narrow chimney 
will do the work of a broad-based one, within certain 
limits, not so tall. There appears, however, to be more 
advantage in increasing the height than the width, for 
a given quantity of bricks. The diameter at the base 


should not be less than 10 height, as if so there would 


be danger of a strong wind giving it a turn.“ There 
is a rule for steam-engine farnaces that might be 
applicable. Let F be the quantity of ooal consumed 
per hour in ponnds, h = height of chimney in feet, 
H P = indicated horse-power of engine; A = area of 


chimney at top in square inches. Then A = isk = 
150 H P 


h 
Va As a general rule applicable to almost avy 


sort of furnace, the chimney area should be from 
1 to 20 of the firegrate surface. It might probably 


16 i 
be with advantage in the puddling furnaces.— 
P. W. H.J. 


(11793.)—Area of Chimney.—There is no fixed 
area proper for a chimney in proportion to its fire-grate, 
for it dependa upon, not the size of the grate, bat the 
quantity of nir that must pass up the flue, and the rate 
of the draught, both of which vary greatly, even for 
farnacee used for the same purpose. Some steam- 
engino furnaces, for example, barn coal at the rate of 
abont four pounds a square foot of grate per hour; 
many burn four or five times as much, and some more 
than ten times as much, requiring, of course, far more 
air than the first. Again, some furnaces burn nearly 
all the oxygen of the air that passes through them ; 
most do not burn half of it; and in many a still larger 
proportion of the air escapes unburnt and worse than 
uselcss, for the unburnt air carries away heat produced 
by that which is burnt. Far less attention has been 
paid than its great importance deserves to deciding 
what is the beat proportion of air to burning fuel. If 


In | there be too little air, fuel is wasted by its imperfect 


combustion, especially of its carbonio oxide and other 
gases, and the formation of soot; if too much, heat is 
carried away usesessly, while if it be not sufficiently 
divided, and so ebills the fire or flame, both forms of 
waste are caused. I believe Falstaff’s” safest plan 
will be to make his chimney flue agood deal larger than 
is strictly necessary (how large I cannot guess without 
more data), and to have some ready means (by damper 
or otherwise) of diminishing the width of the opening 
for smoke into the flue, which he can regulate by trial. 
4s a general rule, a large rather slow burning, but not 
dull fire, gives more useful heat in proportion to the 
fuel it burns, than one burning flercely.— Pao. 


[11796.] —Coloured Printing Inks.—“ An Ama- 
teur Printer mast first obtain the following articles: 
Three cans of varnish, strong, middle, and thin (it will 
kecp any length of time); a marble slab, about 24in. 
by 18in.; a muller, and a palette-knife. Before 
beginning to mix any colour be sure that the slab, 
knife, and muller are perfectly clean. Suppose a nice 
red ink is required to print some fine work: Take a 
quantity of the best pale vermilion and spread it on 
the slab.. Break it up with the muller, then add some 


of the middle strength varnish, and with the knife mix 
itup, adding very little varnish daring the mixing; 
then give it a few minutes’ rough grinding, after which 
scrape it all to one eorner of the slab; then take a 
smail portion at a time and grind until perfeeily 
smooth. This is the whole process of grinding, varying 
slightly with coloured bill inke. A great deal 

upon the roller used in working wit coloured inke, 
which, if possible, should never have been used for 
black. A roller cast hard, and quite dry on the face, 
will work the above red ink perfectly clean and 
regular ; a soft rollor would not take the ink at aH. A 
little alteration is reqaired in mixing the above ink 
where it is required to print with a forme containing 
large display lines. Use equal quantities of vermilion 
and orange lead, using more varnish so as to make 11 
thinner, and therefore not so hard a roller will be re- 
quired. Rose lake, crimson lake, and Indian red are 
used to produce the various tints of red. Fora dark 
green, mix a bright blue, then add yellow in small 
quantities, prepared and mixed before from bright 
chrome yellow. For a light green, the yellow is first 
mixed and the blue added afterwards. Indigo and 
Prussian blue are very dark. Autwerp blue is a light 
and soft smooth colour, often used to lighten the above 
darker blues. Chinese bine makes a remarkably rich 
colour. In mixing these blues it is bost first to grind 
them in water before adding the varnish, placing 
slab before the fire to evaporate the water, adding the 
varnish in amallquantities,and grinding as usual. Diffe- 
rent ahades of browm eam be made by mizing red and 
black. For bill ink, mix Aref 

grinding with the muller; 
varnish and keep adding ae see 
on until the ink is of the proper 

process applies to all colours. 
ingredient is erange lead, 
common vermilion. Any 
varnish can be obtained from the printingeimk mana- 


facturers. Zoo 


[11797.]—Preserving Moths and ButhesGics. 
— Merely touch the ha@ies ef oither moths or hater- 
flies with a weak selation af ohloride of 
alcohol by means af a soft camel'a-hair brah. he 
spirit will dry off without injury to them.—W. J. May. 


[11798] — Uneailing New Wire Rape— 
“ Boilor-Minder " should place the coil of wire ana 
revolving table, which can be made by a cars wheel, 
the axle made fast by wadging it in the ground; hen 
put your coil on the tahle, locas the actaide end; after 
yon have taken tha hand- e the call, then well. aaay 
with the end of the rape as the table urn „ 
having some one to inetantly etap the table whes yen 
stop pulling the rope down.—Aw QLD Rosa Mazen, 


(11801.]}—Queation in Trigonomstry.—Can- 
struct the triangle ABO, upen each side desecibe an 
equilateral triangle, from the centres of each equilateral 
triangle describe circles intersecting each other in P, 
which will make an angle of 120° as required. To find 
AP, first find the angle B A C. whioh will be found 
= 52° 2 37"; also the angles B A O and C AO’, each 
equal to 80’, which, added to BAC, make the angle OAO 
= 112° 2’ 37"; alse AO’ = 4 AC x seo. 30° = O x 
sec. 80° 600-444. and similar AO = 650°674, with 
AO = 650°674, AO’ = 600 444, and angle OA O“! 
112° 2’ 87". Find the angles O O“ A and A O O, whish 


F 


PF 
& 


J 


will be found = 85° 81’ 41", and 82° 25° 48” respec- 
tively. Then O A- x sin. O O' A = 82° 25“ 42° = 
AD = 818919 = } A P, whence A P = 697-898, simi- 
lar BOP = 497462 = and B P = 602°342 are found; 
or with angle A P B = 120,A B = 1127, AP = 607888. 
A B P = 82% 25’ 41“ is fonnd, and B AP = 
60° — 82° 25’ 41" = 27° 34’ 19” = sin. A P B: sin. 
BAP::AB:PB = 602812. Also CAP=BAC 
— BAP = 652° 2’ 87” — 27° 84’ 19“ = 24° 28“ 18° 
Then sin. 120° : ain. 24° 28’ 18" : : 1040: B P = 497-842. 
A demonstration and detail might be given, bat it 
would take too much of your valuable space.—H. H. 


111801.) —-QAuestion in Trigonometry.—I pre 
sume Numa is quite as competent to answer as to 
ask this question; but as there may be, among the 
numerous readers of the Exoiiah MaucHaNio, some 
who are not so, but who may nevertheless be interested 
in it, I will state for their information that they 
learn how to solve it from Kerigan's Math 
and General Navigation Tables,” Vol, I., page 628, and 
from various books 1 trigonometry, but from none 
better, that I know of, than Kerigan. It is one of six 
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“eases or varieties of a general problem said to have | hot-air chamber between communicates with the room 


been originally proposed by Richard Townley, Esq., 
and solved by Mr. Johu Culling, in tho“ Philosophical 
Transactions,’ No. 69, a D. 1671. Bee pages 78 and 
79 of “Elements of Plane and Spherical Trigo- 
nometry,” by Dr. Gregory. The general problem is a 
very useful one in trigonometrical surveying, particn- 
larly in coast and harbour work. In the case put by 
% Nama,” I believe A P = 700, B P = 600, and C P = 
500.—THEODOLITE. 


(11808.} Photographing the Sun.—I cannot 
claim to be one of " our” astronomical correspondent-, 
but I think I can give Passyunk“ a reason for hia 
want of success in photographing the gun. I believe 
he has used too long exposure. We have until recently 
photographed the sun at this Observatory on every 
available occasion, and have found a much smaller 
slit necessary than the one named by your inquirer as 
employed by him. Oar slit is adjastable, and the 

of aperture varied with the state of the baths, &c., 
between (say) Odin. to 0°10in.; only on very rare occa- 
sions do we open it to a greater extent. It is, of course, 
necessary to havea pretty strong spring to pull the 
frame containing the slit down very rapidly. In some 
of the instrameuts more recently constructed than tha 
Kew heliograph, variation in the time of exposure is 
obtained by interchanging a series of diaphragma, 
having slits from one-fortieth of an inch to one-tenth 
of an inch, and by altering the strength of the spring, 
but I think such a complication is unnecessary.—G. 
MarHUS WuHipp.e, Kew Observatory. 


(11809. —Cool Air in Hot Climates.—I fear 
“C. H. B.“ will not tnd the machine for producing 
cold by first compressing air and then allowing it to 
expand, available as a cheap mode of cooling a house, 
though it is the cheapest plan I know for prodacing 
cold artificially on the large scale. This machiue is 
used for condensing Youug’s paraffir, and is found 
cheaper than the one worked with ether. I believe thu 
patent is for the particular form of machine in use, 
and do not suppose that it attempts to secure a 
monopoly ef the employment of condensed and ex- 
panding air for obtaining cold. It is very possible that 
the manufacture of ice by such methods would be a 
paying business at such a place as Malta —i. e., that it 
might be cheaper to import fuel to work an ice- making 
machine than to import ice from Etna or elsewhere; 
but it mast, I think, be cheaper for C. H. B.“ to bny 
ice to cool air thau to work a machine to cool it. Mr. 
Julius Jefferies, F. R. S., the very ingenions inventor of 
the respirator (which has saved multitudes from death 
aud suffering), ouce proposed to obtain cool air for the 
hospitals and barracks in parts of India by drawing 
from or driving thronch a number of dry wells the air 
needed for their supply. As the earth a little below 
the surface is at about the mean temperature of the 
locality, the air from wells dug in it ia cooler in sam- 
mer and warmer in winter than the outer air. There 
are several evident objections to the plan, and it has 
not, I believe, been tried, though it seems worth trial 
in places where the soil is dry and pure. Mr. Jefferies 
maintained that the interest of the cost for making the 
wells would be far losa than the annual cost of ather 
modes of obtaining ooolaess, The plan is described in 
detail at p. 177-8 of Vol. I.“ Royal Commissioners’ 
Report on the Sanitary State of the Army in India. 
1833.""—PHILO. 


[11810.] Colds in the Head, &c.—" X. Y.” may 
cure a cold in the head, “e., by putting his feet into 
hot water until perspirntion is caused on the forehead ; 
drink a tombler of cold water when in bed, and well 
cover himself with bedciothes.—OLD CHEESEMAN. 


(11811.) — Bime- juice and Glycerine.— 
„Country Barber" nend pay no attention to 
„ Mayland,” who eeidently does not know anything 
about the snbject. If carbonate of potass be added to 
lime-water, the lime wil! be thrown ont of solution, and 
the resulting mixture will bo a mess. The following 
formula is that of one of tho largest wholesale houses 
in the trade: — Olivo cil (bleached, if the creams be 
wanted white), 20cz. ; lime-water, 200z. ; glycerine, 20z.; 
essence of lemon, 100 drops. Of course, this is simply 
a lubricating prepuration. If Conntry Barber“ wants 
sometbing that will entitle him to print on his label, 
„One of the best preparations ever iutrodnecd for pre- 


venting the huir tailing off, or becoming prematurely | graduated tube. 


gray,” be shonla add to the oil a quarter of an ounce of 
cuntharides, shake it wel! occasionally, and after it has 
stood for 24 honra, filter throngh paper before adding 
it to the lime-water.—AtLD REEKIE. 


[11812.] —Aerated Waters.—If Country Barber" 
wants acrated water in very small quantities, his 
simplest plan would be to get one or more of the 
ordinary gasogenes, perhaps the five-pint size would be 
the best. If they are reqnired on a larger scalo, but 
not large cnongh to keep a machine working, a copper- 
smith could ea-ily coustract a large enough apparatus 
on the gasogene principle. If the water is to be added 
to syrups, it dues not need to be highly charged, as 
the nagar causes much frothing ap.—AULD REEKIE. 


(11818.] — House Heating. — Relwot micht 
adapt to bis purpose the plau to be carried ont for 
heating the hall and passages of my house, where fines 
cannot be constructed for stoves. The tireplaces in the 
library, dining, and drawing rooms are supplied with 
sheet-iron (cast) backs: a hot-air chamber is built 
behind; pipes commonicate with the outer air on one 
side, and with the hall on the other; the air enters 
the hot-air chamber, becomes heated, and pnssex into 
the hall. At the back of the kitchen range is a similar 
arrangement, though thee a second iron plate is used, 
which is open to the scullery at the back, giving a hot 
surface for drying wasbed clothes in wet weather; the 
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above, which is heated by this means. The name of 
the architect, who is an eminent man in his profession, 
would be a sufficient guarantee for the plan answering. 
—A CAMBRIDGE GRADUATE. 


(11821.J—Holly.—I think X. X.” must have 
barked it before allowing it to season. That used by 
me retaius its whiteness by keeping bark on till in 
condition to work up.—W. K. 


(11824.}—Punching Machines.—Use cast stoel, 
avoid upsetting the point of punch, temper down to a 
dark straw colour by heating thick ead of puneh.— 
KyYRLE. 


(11825.)—Testing Bleaching Powder. — The 
chlorine in bleaching powder (chlorinated lime : cal- 
cium chloro-hy pochlorite) is easily estimated volu- 
wetrically by means of a standard solution of sodium 
by posulphite. The byposulphite solution is prepared 
of such a strength that a litre of it will exactly de- 
colourise one-tenth of the atomic weight of iodine, 
takon in grms, To prepare it, dissolve 28 prms. of the 
crystallised hyposulphite in a litre of distilled water, 
fill at 100 c. c. burette with this solution, and drop it 
into an aqueons solution of 1°27 grms. of pure iodine 
(dissolved with the aid of abont a couple of grms. of 
potassium iodide) until the colour of the iodine dis- | 
appesrs. The exact point at which the reaction is 
complete is more readily determined if a little mucilage | 
of starch ig previously added to the iodine solution; 
the dark blue colour produced is not discharged as long 
as a trace of free iodine remains. Note the number 
(n) of e. c. of hyposulphite solution used, put 800 c. o. 
of the solution into a gradnated jar, and add distilled | 


| 
water until it measures 80 [& 100 
n 


cubic eentimetres. : 


If, for example, 92 c. o. were used in the experiment, 
then (923: 100 = 800 : 869 5) add water to the 800 o. c. 
until it measures 669˙5 c. c. This forms the standard 
solution. To test the bleaching powder, weigh a grm. 
of it accurately, mix it with abont a üfth of a litre of , 
water containing excess of potassinm iodide (say | 
8 grms.), and acidalate with hydrochloric acid; the | 
liquid now assumes a reddish colour, or an intense bine | 
colonr if a little mncilage of starch be added. Iuto this | 
carefully drop the staudard solution from a burette ' 
until the colour is discharged. Probably about 85 o. o. 
will be required if the sample is of an average good 
quality. lf the quantity is exactly 85 c. c. it represents ' 
30:175 per cent. of availablo chlorine in the sample of 
bleaching powder. The theory of the process is as 
follows: On adding the bleaching powder to acidulated | 
water, chlorine is liberated 


Ca( CIO) CIA 2HCl = CaCl, + HO Clg, 
which immediately displaces iodine from the potassium 


iodide 
OKT + Cle =2KCl1+ Ie, 


and when the sodium hyposalphite reacts on the solu- 
tion containing free iodine, a colourless solution is 
formed containing sodium iodide and sodium tetra- 


thionute 
Ia + 2NazS20 ; =2Nal + Na,S,0,. 


As the two atoms of chlorine in the first equation 
liberate two atoms of iodine in the second, which re- 
qnire two molecnies of hyposulphite for discoloration, 
it follows that two grm. atoms of chlorine—i.ec., (35˙5 
x2=)71 grms.—reqnire two molecules of the hypo- 
sulphite, which are contained in 20 litres (=20,U0Uc.c.) 
of the standard solution; therefore 

grm. chlorine in 1 grm. 


c. c. 2Naz8203 ¢.¢c. used Cle of bleaching powder 
20,000 85 71 : 30175 


or 80'175 per cent.— NIL SINE LABORE. 


11825. - Testing Bleaching Powder. —Obtain 
an alkalimeter tube, graduated to 100 parts, from the 
operative chemist. Take 50 grains of the sample to 
be tested, pound up iu a mortar with a little cold 
water, let it settle, and pour the clear liquid into the 
ulkalimeter. Add more water to the bleach gronts, and | 
proceed in the same manner again until tho alkalime- 
ter ia full to the graduation No. 0. If tke operation 
is properly condacted all the chlorine in the sample | 
will then be in solution, aud transferred to the 
Next take 73 grains of protosulphate 
of iron reduced to a tine powder, and dried between 
blottiug-paper, aud diisolve in about 20z. of warm 
water acidulated with a drop of vitriol. Then add the 
chlorine solution to the iron solution, until a drop of 
the latter censes to produce Prussian blae when brought 
in contact with a drop of a strong solution of red prus- 
siate of potass. The most eonvenient plan is to drop 
tue potuss solution on a white porcelain plate with a glass 
stirrer before commencing, in (say) 20 places. If a deli- 
cate test is required, the chlorine water should be 
added to the irou, drop by drop, as von approach the 
supposed degree of strength, aod a drop of the mixture 
tested after each addition of chlorine. When the 
potass solution ceases to produce Prassian blue on 
contact with the irom solution, read off the number of 
degrees of your chlorine solution used, and divide 2,000 
by the number. Add 1 for loss, and you have the 
answer. Thus, e. g., if you have used 66-hundredths 
of the solution in the alkalimeter (2000 — 66) + 1 = 
314, which is the strength of the sample or the per- 
ceutage of cllorine it oontains.— F. C. S. 


(11826.]—Tinning and Soldering.—Is not A., 
Liverpool,” doing wrong in recommending resin as a 
flux fur soldering tin, &c. I think muriatic acid is 
Beucrally used. The acid, or chloride of zinc either, 
may be removed from the hands by washing them in 
clear water before applying the soap.—W. T. M. D. 


+ 


t1826.) —Tinning »—Theohloride 
of zino causes the solder to adhere to the iron. The 
resin or tallow merely acts as a faz for the solder, and 
leaves a bright and clean surface on it. It is possible 
to tin the surface of iron with the aid of resin alone, 
but is both treublesome and difficult—H. Rus. 


[11827.] -Sight.—Yours is a case of myopia, which 
may be corrected by the uso of suitable spectacles. 
From what you say,I do not think any other remedy is 
needed. The invisible spectacles ” are those whose 
metallic frames are so fine as to be invisible at a short 
distance—at least, mine were sold me under that name. 
The number of focus of the glasses may be ascertained 
from an optician or ocualist.—OLp CHEESEMAN. 


11827. — Sicht. —I have in my eyes a disease called 
“ conical cornea; the right eye is worse than the left. 
It is the cornea or pupil of the aye grown too pro- 
minent or cone-shaped, cauaing my eyelashes to be in 
the way of vision. The right eye being more conical 
than the other, eanses me to see things double. The 
shape of the cornea being so, it admits too much light. 
I wear concave spectacles, with brass plates blacked 
next to my eyes, the brass plates having vertical slots 
in them which limit the amount of light let into the eyes, 
but this improved the right eye but very little, the 
cornéa in that eye being extreme conical. My right 
eye has been operated upon; it haa had the point of the 
corneas taken off. As the eye is not yet recovered from 
the operaticn, I cannot tell you the result, but from 
present appearances I think it will be better. You ask 
if yours is a case of myopia, or weak sight. I should 
think, from what you state, it is the former, if it is not 
the sume case as my own, as what you say about looking 
through a pin-hole resembles my looking through ver- 
tical slots. No doubt you find a person's faco is confused 
unless nearly close to you, and the same with the letters 
across the street. Have you tried your eyes to see if 
they are both alike? as that is very likely the cause of 
your seeing things double, & . By looking in a glass 
you may tell whether your eyo or eyes aro conical. If 
you live in or near Landon, I ahonld advise you to go 
to some respectable optician, or to Guy's Hos ital, and 
see Dr. Bader, who treated me. Should yon liko any 
further information, I shall be most happy to give you 
any, if you will send your private address through the 
MeEcHANIC.—T. Brown, Shoreham, Kent. 


[118381.]—Thermometer.—The division of the 
mercurial colamn in the stem of a thermometer is 
generally caused by the presence of a small quantity 
of air in the tube which has been insnfiiciently boiled 
before sealing off, and the thermometer having been 
shaken the mercury and air have beoome mixed. If 
A. G's.” instrument has a tolerably wide bore he 
may succeed in getting his colamn whole again by 
repeatedly knocking the bulb on a table, so as to jerk 
the air up to the top again; if, however, it is a tino 
tube he must immerse the bulb ina freezing mixture 
until all the meroury has contracted into it; on 
removing it vertically the air will ascendto the top of 
the tube, and his thermometer will be all right.—G. 
MaTHUS WHIPPLE, Kew Observatory. 


[11832.] — Paper-hanging, Sizing, &c. — 
Better let the walls get dry; after rab down with conrse 
glass-paper, on cork or small block of wood; use no 
umber, bat well size the walis (dilute with hot water) 
when dry proceed to paper. Do not sizo the stone 
jambs, which is the causo of the paint chipping off. I 
should give two coats all tarps paiut. Regular 
mixing quantity. Extra boiled oil, which will give the 
required gloss.— W. K. 


(11838.]—_Smoky Chimney.—Try a galvanised 
sheet-iron pipe 2ft. higher than ridgo.—W. T. M. D 


[11833.] — Smoky Chimney. — The smoke of 
“F. R. s“ chimney appears to be beaten down by a wave 
of wind passing over the higher roof ridge to the wind- 
ward, and may ba best gaarded against. bv one of what 
used to be called Day's wind 
guards, the patent for which 
must have expired long ngo. It 
consists of four sheets of iron 
set upright in a square, but net 
meoting ut the corners, with 
four other sheets set also ina 
square, each opposite to a 
corner of the inner square, the 
opening at top being closed with 
an octagonal plate to stop any 
downward current. Whichever 
way the wind blows it is stopped from blowing iuto the 
chimney, while that which blows between the plates 
tends to rarefy the air in the chimney and help its 
draught.—PRILo. 


111834.) —Springs.—I have been a gun- lock filer 
all my life. If your steel is of a sharp nature do not 
heat it too hot; if of a soft nature, to a good beat. 
Cool it in water. Warm yonr spring over the tire just 
to dry the water, and then rob a candle over it. Pat 
it over the fire, the strong part first, and the blaze 
will gradually run off. Allow it to cool of itself. You 
will find this Bll you will require.—Havirax. 


(11835.]—Arsenic in Wall Papers —Metallic 
zine and dilute sulphurio acid are mixed in a bottle 
fitted with a glass tabe drawn toa fine point at one end 
so as to form a jet, and fixed tightly intoa bottle with a 
a cork. Hydrogen will esoape from the mixture, and 
after thia has continued for a minute or so, the sub- 
stance suspected to contain arsenic is to be added, and 
the cork and tube fitted tightly into the bottle. The 
yas is allowed to escape again for a minute or two aud 
then lighted (it is necessary to allow the gus to escape, 
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as, ifthere is any air mixed with it, an explesion would 
occur on lighting it), and a piece of white china held 
close over the flame, when, if arsenic is present, a bright 
black spot will condense on the china, like smoke. 
This is metallic arsenic. This test is based on the 
fact that nascent hydrogen in the presence of arsenic 
is converted into arseniuretted hydrogen, the burning 
of which consumes only the hydrogen, thereby setting 
the arsenic free. The ordinary commercial zinc and 
sulphuric acid both contain arsenic, so G. C. C.“ 
had better procure them from some chemist.—F. 
GREENWAY. 


[11885.)] — Arsenio in Wall Papers. — The 
presence of arsenic in green wall paper can easily be 
detected by either of the following methods: —Tahe a 
test tube furnished with a cork, into which a glass tube 
is inserted. Scrape from the wall a little of the green 
powder, and place this with some clean granulated zinc 
in the test tube, add a solution of one part sulphuric 
acid to eight of water, when, if arsenic be present, 
arseniuretted hydrogen will be given off. On burning 
the gas arsenic is deposited in the metallic state upon 
a piece of cold porcelain held in the flame. Many 
compounds of arsenic heated on charcoal in the inner 
blowptpe flame give a garlic odour of arsenic:— E. B. H. 


[11886.)—Voicing Organ Pipes.—It is im- 
possible to give a clear explanation of voicing. It is 
the most intricate department of organ building. There 
are a few rules to be followed ont, but the observance 
of these goes but a little way to producing fine quality of 
tone. To be a good voicer, one must have genius, 
caupled with experience. Zinc is the wrong meta! for 
pipes; a fine quality of tone cannot be got out of pipes 
made of it, althongh some builders nse this metal for 
large pipes, as it is cheaper than organ metal. If 
„Aleph“ wishes to have a nice toned organ, he must 
have his pipes made of organ metal, block tin and 
lead. If “Aleph” can afford it, he should buy some 
metal pipes ready voiced from sn organ builder. It 
would be better to have one good stop than three with a 
bad tone. If“ Aleph“ will publish his address I shall 
be pleased to send him more particnlars.— PNEUMATIC 
LEVER. 


(11889.]—Plates Chemically Clean.—In solar 
photography freedom from photographic defects in the 
negatives is a sine qua non, spotting by hand and touching 
np being, of course, out of the question. We have, there- 
fore, had considerable experience in various plate 
cleaning processes, and I can speak as to the efficacy 
of potassic cyanide as a cleansing agent. We have 
always employed it asa solution made into a thin paste 
with Tripoli, and having well washed the plates after 
rubbing with it, have not found our bath deteriorated 
by its use. There is one drawback to this process— 
the time required for cleaning a plate is about eight 
to ten minutes, aud so it would bardly dofor quick 
work.—G. Maraus WHIPPLE, Kew Observatory. 


(11840) -Whooping Cough, &0.—This complaint 
is classed amongst the zymotic order of diseases by the 
istrar-Genera!, and, like its congeners, smali-pox, 
typhoid fever, &c., must run its course, for there is 
no known successful method of cure adopted by medical 
practitioners. On this subject “T. C. H.” may 
possibly with some advantage consulta few remarks 
in Vol. XIII., . p. 413, letter 2259. Tho treatment 
there prescribed is based npon what are believed to be 
rational views ; bas never failed, within my experience, 
in zymotic complaints in general in preventing them, 
and has even cured a few cases of whooping cough; 
although this latter part is beyond my province as 2 
sanitarian, and encroaches upon the duties of the 
physician.—W. R. 

11840. Whooping Cough, &o.—There is no 
ascertained specific that will cure whooping cough, and 
the medical profession is divided as to what causes it. 
Cochineal in one drop doses in water three times a day 
will give great relief. Proved.— Warrs. 


(11840.] Whooping Gough, &o.—If T. C. H.“ 
lives in u town where there are some gas-works, and 
will take the person who is suffering from whooping 
cough into the purifying room connected with the 
gas-works during the time the men are employed 
taking out the lime, with which the gas has been puri - 
fied, the person will derive an immense amount of 
benefit from doing so even for once. The time gene- 
rally taken to effect a cure is about three times, though 
some have to go four times. In its pure state, the 
lime is slaked, and spread in layers about 2in. or Sin. 
thick on iron grates, and the gas allowed to force its 
passage through them for a certain time. When the 
covers of the purifiers are taken off, the lime is found 
to be caked; the impurities which are contained in the 
gas turn it to a green cast; it also gives off a very 
peculiar, and to those who are not nsed to it, a very 
sickening smell, which appears to bave a very beneficial 
effect upon those who are suffering from whooping 
cough. At the first it irritates the patients very much, 
bat after a time it seems to soothe them instead. If 
a child, its head must be held over the lime, so as to 
inhale some of the gas, as long as it can bear it. If 
„T. C. H.“ takes something with him to hold some 
lime, be can take some home for the patient to smell 
at occasionally daring the day; he will find it will 
repay all his trouble.— THOR. 


111846. —Gold Beating.— The gold is prepared 
by melting in a plambago crucible, and then cast into 
ingots, forged, and passed between rollers until it 
assumes the shape of a long ribbon, and as thin as 
ordinary writing paper; each of theee ribbons is cut 
intoa number of small pieces, and forged upon the 
anvil. These small square pieces weigh about six grains 
and three-tenths each, and are about the 760th part of 
an inch thick; they are next annealed, and interleaved 
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with vellum about 4in. square; about twenty vellum 
leaves are placed onthe ontside; the whole is then 
placed in a case of parchment, over which is drawn 
another similar case, so as to keep the packet tight and 
close on all sides. It is next laid on a smooth block of 
marble or metal, and the workman begins beating 
with a round-faced hammer weighing 16lb.; the 
packet is turned over occasionally, and the beating con- 
tinued until the gold is extended to nearly the size of 
the vellum leaves. The packet is thon taken to pieces, 
and each piece of gold is divided into four, with a steel 
knife having a smooth but not very acute edge. These 
pieces are next interlaid with pieces of animal mem- 
brane,from the intestines of the ox, of the same dimen- 
sions and in the same manner as the vellum. The 
beating is continued, but with a hammer weighing 
only 121b., till the gold is brought to the di- 
mensions of the interleaved membrane. It is now 
again divided into four, by means of a piece of cane 
brought to a fine edge, the leaves being by this time so 
thin that any accidental moisture condensing on an 
iron blade would cause them to adhere to it. The 
leaves are nest divided into three equal portions, and 
interleaved with membrane as before, and beaten 
with the finishing hammer, weighing only 10lb. 
The packets are now taken to pieces with the aid of a 
cane instrnment and the breath, are laid flat on 
a leather cushion, and cut into squares one by one, 
by a small square frame of cane made the exact size; 
and are lastly laid in books of twenty-five leaves each, 
the paper of which is first smoothed and rubbed with 
red chalk to prevent the leaves adhering. By the 
weight and measure of the best leaf gold it is found 
that one grain can be made to cover 563 square inches, 
and from the specific gravity of the metal, together 
with this admeasurement, it follows that the leaf itself 
is 282,000th part of an inch thick. This, however, is 
not the extensibility of the metal, for by computing the 
surface covered in silver gilt wire, and the quality of 
gold used, it is found to be only one-twelfth that of 
gold leaf, or 3,884, 000th part of an inch in thickness; 
nevertheless, it is so perfect as to exhibit no cracks 
when viewed under the microscope. See Luke Hebert's 
„Mechanical Enoyclopedia.”—W. H. HEY. 


[11846.]—Gold Beating.—The gold-beater first 
obtains a quantity of gold from the refiners, then 
mixes it with the requisite quantity of alloy ; too much 
alloy will, however, completely epoil the colour. Hoe 
then proceeds to melt it up in a small cracible by sub- 
jecting it to a very intense heat. When melted it is 
poured into a mould, and produces an ingot of J fin. by 
Zin. broad by jin. long. It is now rolled through 
rollers, gradually decreasing in size until it is a ribbon 
of more than six yards long, and three quarters of a 
yard wide. Next it is planed in the annealing furnace, 
and heated to a low red heat to soften it. It is then 
cut into ljin. squares, weighing between six and seven 
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111850. —Pitoches of Screws.—The pitch of e 
screw should be about its diameter; 28ft. is a very 
coarse pitch for an 18ft. screw; however, the practical 
results obtained from fine-pitched screws ronning at a 
high velocity as compared with rather coarsely- pitched 
screws ranning at a lower velocity have not been 
different. I think 20ft. quite too much for a 10ft. screw ; 
where two small screws are used instead of a large one 
their combined area should not be so great, as they 
work ata greater depth in the water, and the water in 
escaping in the line of least resistance to the surface 
has a greater weight of superincumbent water to dis- 
turb. Bourne thinks well of twin-screws (his work on 
the screw-propeller is rather expensive—S guineas, but 
if a reading of it can be obtained it gives a great deal 
of information). You do not say how much water the 
first ship draws. I think 10ft. too shallow a draught 
for the second. The resistance of well-built vessels, 
according to Bourne, depends mainly on fluid friction, 
principally the rubbing of the bottom against the 
water, and vessels of very shallow draught for their ton- 
nage having so large a surface do not do well; also, if 
your first vessel has 18ft. draught of water, and (say) 9ft. 
over the screw shaft, zone second would have only 5ft. 
ef water over the shafts, and the water would be more 
likely to be churned. I am not a practical shipbuilder, 
however, but I should not recommend the plan. I give 
my opinion for what it is worth. —PHILANTHROPIST. 


[11858.] — Pedal Harmonium. — What does 
„G. J. C.“ mean by putting reeds on to pipes? Is he 
thinking of the free reeds with tabes naed in some 
organs? If so, the tubes are quite annecessury ina 
harmonium. The ordinary harmonium reed of 16ft. 
pitch will do very well for a pedal stop. If G. J. C.“ 
wants aplan of the pedals, action, and soundboard, I 


shall be glad to give him one. The simplest way ef 
applying a foot blower tothe feeder is as under. This 


grains. Each square is now placed between sheets of ; action should be made of hard wood for strength. The 


vellum, and the whole put into a sort of leather bag. 
They are not handled by the hands, bat with tongs 
tipped with ivory. 
hammer weighing about 16lb. It is hammered until 
the little gold-leaves of ljin. square become 4in. square. 
These leaves are again cut up. At this stage of the process 
the gold is what is called dentist’s gold. The 640 pieces 
into which the 160 had been beaten are now in another bag 
placed between leaves of gold-beater’s skin, and again 
beaten. When they come ont of this tool the leaves 
are equal to 10240 pieces of the same size as the 
original 160. The leaves will now be so thin as to be 
perfectly transparent. They are now taken out of the 
tool and cut into leaves 3ĝin. square, in which state 
they are pnt into the books. These books have the 
leaves rubbed with red ochre to prevent adhesion. 
Withont great care in the use of the tools, which vary 
according to the state of the weather, the process af 
gold-beating could not be carried on except at great 
loss. In fact, the gold-beater's skill lies mainly in the 
proper selection of the Jmaterial to place between the 
shee 3 gold, when about to hammered.— 


(11848.]—-Conio Seotions.—Let the accompany- 
ing figure represent a cone, then a section parallel to 
the base prodaces a circle, aa C D; a section parallel to 
the axis A B produces a triangle. A section at an 
angle to the base forms an ellipse, as E. A section 
parallel to the slope of the cone, as G H, forme a 
parabola, and a section on J K, cutting the side at an 
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angle less than the parabola, forms a hyperbola. Some 
sections of the cone are considered in elementary 
geometry, for a plane meets a cone in a point, or in a 
single straight line, or in two intersecting straight 
lines, or in a circle. But the curves which are 


peculiarly conic sections are the ellipse, the parabola, 
anà the hyperbola. —P. W. H. J. 


lever marked A must be placed to come to the proper 
position for the foot. It must also be centred so as to 


This bag is next beaten with a | get the desired length ef stroke. The fulerum marked 


B should be screwed down to the floor, or be fixed 
firmly to the case.—PNEUMaTIC LEVER. 


11856.) — Military Examination.—Both pure 
and applied mathematics are required, but the paper is 
not a very stiff one, except for the Royal Engineers and 
Artillery. In modern languages either French or Ger- 
man ; I believe it is not imperative to pass in both, bet 
cer tainly in one of them. It is necessary to serve as s 
sub-lieatenant for at least twelve months with one of 
the Queen's regiments, and then to pass a military 
examination, before being eligible for a subaltern’s’ 
commitsion.—ARTILLERY CAPTAIN. 


[118860]. — Magnetic Machine.—I really cannot 
take on myself the construction or device of such an 
apparatus, For generation of oxygen on a large scale, 
the manganite of soda process would probably be much 
cheaper, and for a small scale even the chlorate of 
potass. A magnetio machine for the purpose would 
require steam power to di ive, and be costly.—Sicma. 


[11875.] Spectrum Colours.—There are no pure 
pigments. It is impossible to obtain a pure white by 
the use of the colour top.—H. P. H. 


(11898.}—Tempering Cast Steel Chisels.— 
Bring them down to a blue, then immerse in cold water. 
—W. T. M. D. 


(11898.}—Tempering Cast Steel Chisels.— 
A word of advice as respects making tools out of files. 
Unless all the teeth marks be well ground off before 
hammering the file, any chisel made will be worthless 
as when the teeth are hammered in they form cracks. 
Once more, as to tempering, do not heat during any 
part of the manipulation above blood red. Dip in 
water witb the chil! off, brighten on stone, and dip 
again when blue appears.—A., Liverpool. 


(11900.]—Electro Plating.—One or two Smee 
cells will suit best, and ull farther apparatus would be 
a jar or two of the required sizes. I think Watts’ 
„ Eleotro-Metallurgy,.“ published im Weale’s series, 
about the best small manual. I hope shortly to be 
able to commence my own papers on the subject.— 
SIGMA. 


[11918.J]—Fumes from Gasworks.—These are 
mainly impure gas itself escaping and let off in open- 
ing purifiers, retorts, &c., also from the oxide of iron 
purifying material. They contain, therefore, excess of 
sulphur compounds, and also many hydrocarbons, 
much of which will be washed out in rainy weather 
while traversing a quarter of a mile of air. It would 
be a puzzler to give names to all the ingredients of 
these perfumes,“ but it is the sulphur and ammonia 
compounds which g 6 t! em their principal pungency. 
BIOMA, 


May 24, 1872. 
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(11919.) —Trigonometrical.—The following is the 
solution Thetamu ” requires :— i 
1 oon.2 A + sin.2? 
Bee. 2 4 568. T1 “cont A — ain A 
17 tan 2 A 
= I- tan. A 
2 tan. AT 1 2 tan. A + tan. A 


oa 1 — tan.3 A 7 
2 tan. À (1 — tan. AN 

71 tau. A 1 — tania’ 
2 tan. A 1 — tav. A 


1 — tau. A 1 + tan. A 

= tan. 2 A + tan. (45° — A). 
For A substitute A. Then sec. A = tan. A + tan. 
90 — 2 
Q. E. D.—F. B. 


2 
[11919.] —Trigonometrical.—Required to prove 
that sec. A = tan. A + tan, C — 4 


. 1 * tan. = 
aud side = "A r 
cos. K 1 + sin, À 
2 
cor. A — sin. A 
rin. A 2 2 
cos. A A sin. A 
cos Í + 3 
cos.2 A + sin. 2. 2 sin. A. 0s. A 
sin. A 3 2 
= cos. A cos.2 A xt gin.2 A 
8 2 2 
2 ain. A 1 — ein. A 
~ cos. A cos. A a 
= = sec. A. Q. E. D.—R. G. G. 
ous. A 


(11919.] -Trigonometrical.—W. R. B., W. Busk, 
Coriolanus, W. P. Wedgewood, and J. H. T. have also 
answered this query. 


[11920.] —To " Jack of All Trades.”—I apologise 
for answering this question, but have a fellcw-feeling 
with our snffering friend, and sincerely hope he will get 
better. It is a case of over-taxed brain, and nothing 
but time will cure it, and a proper attention to the 
state of the blood. Plenty of cold water applied to the 
head, and rubbing with coarse towels. Drink a glass of 
cold water the first thing on rising; it is often better 
than an aperient taken the night before. Always walk 
four miles a day in pleasant places, or in pleasant com- 
pany. Either find some new thing to occupy the mind, 
or rout up some old game of youthful experience, such 
as drauglits, &c., with a chatty friend; in short try and 
be young again, and let the troubles alone, it's the best 
way, for they are very wilful, and don’t care a button 
for as. Please return their compliment; get out of 
the doctor’s hands as soon as possible. Never give way 
to extremes, and you will gradually get better. I had 
four years of it, and found the spring and autumn the 
worst times.—FippLER. 


11928. —Microscope.—The later volumes of the 
ExouisH Mscwanic contain several articles oggthe 
choice and use of the microscope, but as A Canadian 
Subscriber” may not be able to procure these volames 
except at great cost, I may, perhaps, be allowed to 
repeat in brief what I have elsewhere said at consider- 
able length. The essentials of microscope in its 
mechanical arrangements are steadiness, freedom from 
com plexity, perfection of workmanship, and consequent 
smoothness of action of the moving portions. The 
optical requirements are clearness of definition, and 
freedom from colour. The powers will vary from 10 or 
20 diameters up to 10,000 diameters with the objective 
used. The 2in., lin., jin., jin., and jin., form a very 
good working series with oculars A B D. The price 
will vary from 25 53. to £40. With the objectives 
named, a good monocular stand and various accesso- 
ries should be obtained for the latter sam. The price 
of a really good and usefal monocular stand only would 
be £10 or £12; the stage having concentric rotation, 
but not mechanical arrangements for moving the 
object. I should not myself advise the purchase of a 
larger stand than this, which, with a series of good 
working objectives (first-class quality), polariscope, &c., 
would cost from £20 to £25, and serve the purchaser 
for the rest of his life. What is known as the Jackson 
Lister stand is the best. It is not an easy task to give 
makers names; to give all would oconpy too much 
space; to give a few is invidious. Every worker has 
his own fancy and leaving towards a particular class 
of instrument, and is favourably disposed towards the 
optician from whom he has parchased it, or from whom 
he has received nosistance in carrying out his orotchets. 
Messrs. Beck, Powell and Lealand, Ross, are of world- 
wide fame; Messra Swift, Crouch, Wheeler, Ladd, are 
well-known firms; bat these by no means represent the 
quarter of our good and trustworthy opticians. My 
old, but very ogly, friend. Beck's Universal,” is the 
one I have chictly used. My " first-class” one is by 
J. E. Winspear, of Hull, an optician whom it is my 
pleasurable duty to mention, on account of his great 
courtesy and assistance in various optical matters. 
Canada might safely trust himself to Mr. Winspear, 
sy any other of our leading optieians. Prices and de- 
criptions of partienlar instruments could only appear | 
„as ax ad:erlisemeat.— H. P. H 


UNANSWERED QUERIES. 


— 
The numbere and titles of queries which remain un- 
anawered for five weeks are inserted in this list, We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 
Since our last J. Roskell has answered 10185. 10814; 
W. H. Hey, 11349; T. W. M. J., 11355, 11420; "H. B. E., 
11895, 11897 ; H. P. H.,“ 11458. 
Wood-Planing Machine, p. 108 
Small Photographs, 106 


Dirty Flannel, 106 

Rolla’s System of Teaching the Pianoforte, 106 
Harmonium Stop, 106 

Silicate of Soda, 106 

Vermestes, 106 

Dry Solder, 106 1 
Dissolving Bones, 106 
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Small Intensity Coil, 108 
Feed Pump, 106 

Electric Signal Bell, 106 
Soap-root, 106 

Po-ca-de Wood, 106 

Electric Light, 106 

The Zither, 106 

Blackberry and Strawberry, 106 
Carrot, 106 

Small Boat, p. 107 
Waterwheel, i07 

Hydraulic Lifts, 107 

Wood Polishing, 107 
Chloride of Nitrogen, 107 
Emery Cloth, 107 

Carbolic Acid for Cages, 107 
Lighthouses, 107 


QUERIES, 


— F— 
111930. — Shape of Pitch Polisher, Figure of 
Speculum, &C.— Will Mr. Purkiss kindly say if, when 
the pitch polisher is used for spherical polishing, he 
uses it with the marginal facets circular, or does he cat 
off the circular portion in order that each facet may be 
square? Likewise, in grinding, does he allow the glass 
disc slightly to exceed the size of the iron tool? I ask 
these questions because I experience some difficulty in 
Gearing the marginal inch of my mirrors, consequently, 
I have re-read his instructions in Vol. X., and find that 
he there recommends, first, to prepare the glass disc, 
then the wooden model of the iron tool, and this model 
is to be exactly the eame size as the glass disc. Now, 
an iron diac cast from this model, would be, when cold, 
somewhat smaller than the model. What I wish to 
know is, does Mr. Purkiss use it so? Again, will Mr. 
Purkiss, “ F. R. A. 8.,“ or any other of “ our” readers well 
versed in such matters as tho following, say what figure 
muet a mirror be that shows ao artificial star with a 
round disc, surrounded with two or three rings in their 
proper order, and then outside of this again, with a ring 
consisting of something like a score of wings of light? 
Is it marginal flatness ?—OPTICAL BRICKLAYER. 


111931. — Hydraulic Indicator.—Will some corre- 
spondent give me information respecting this instru- 
ment, how attached to a press, and what the action ? 
—SEpor (St. Petersburg). 


11932.JI— Organ Bellows,-—I have a small organ of 
seven stops, with two manuals and pedal. Each of the 
manuals has a separate bellows and reservoir, the two 
parts of the organ having been got at different times. 
Will some of our organ building friends tell me if it 
would be advisable to join the two reservoirs by a wind 
trank, and so do away with one of the blowing handles ? 
One bellows is considerably larger than the other. and 
would, I think, easily supply both reservoirs.—W. M. 8. 


[11983..— Botanical Query.—Will any one tell me 
of a book by which I could study botany in the Bengal 
Presidency ?—LINDSAY. 

(11984]—Case for Violoncello, —Will some kind 
reader give me some wrinkles for making a case for a 
violoncello—one strong for travelling, and to contain, 
besides the instrument, all that a player would want, at 
a distance from home? I know how nicely and com- 

letely violin cases are n. ade now, but those for vio- 
oncellos are different. Ido not know howto make or 
arrange the pockets, and to make the most of the space. 
Give some hiuts as to this, the thickness of the wood, 
the best material for lining, how padded, the proper 
place for bows, and such other information as will be 
useful. If a woodcat of the interior could be furnished 
it would be of much value. A paper by a competent 
hand, on cases for musical instruments, wind and string, 
now that amateur musicians are so numerous, would be 
of service to many.— R. E. 

(11985 ]—Lacquer for Brasswork of Electrical 
Machines.—With all the letters on electricity, and on 
the manufactare of plate and other machines, I do not 
think there is any mention of alacquer or varnish for 
the brasswork, such as conductors. I have been making 
one, a large plate machine, but after finishing up the 
brasswork it soon gets dull and unsightly. Would it be 
as good a conductor if covered with a thin coat of 
lacquer ?—G. H. 

(11936.]—Bachhoffner’s Lamp.—Can any of our 
numerous correspondents give particulars respecting 
Bacbhoffner's “Domestic Safety Paraffin Lamp, its 
peculiarities and construction ?—ULTRAMARIN E. 

(11987.]|—Filtering Water.—Having the water 
supply of a mansion derived from the surface drainage 
from a clay soil it is much colcured. Can I by any 
filtering process ‘discharge or precipitate the yellow 
colouring matter? Tho water comes from pond in 
earthenware pipo to cemented tank 10ft. square; thence 
by lin. lead pipe to house, where a small charcoal filter 
in connection with cistern has hardly produced any 
effect on colour.—JANNIFRED. 

(11988}—Carpenter’s Bench and Tool Chest.— 
Will some reader tell me what are the proper adjuncts 
and fittings of a carpenter's bench? Also the best way 
of fitting up a carpenter's or cabinet-maker's chest, so as 
to contain all the tools required for general work and 
go as to ecopomise space as much as possible? believe 
these questions were asked two or three years ago, but 
no replies were forthcomiug -R E, 
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(11989.}—-Panto dh. Wood ving.— Will 
any reader be 1 onadal to tell me how to Take a 
pantograph for copying and reducing drawings? Also 
what books are best and most useful to learn drawin 
as applied to wood engraving? Any hints upon w 
engraving, both as a pastime and profession, would 
oblige— Zoo ANDRA. 


(11940.] — Waterglass as a Preservative of 
Natural History Subjects.—Will some one kindly 
tell me if waterglass can be used as a preservative for 
natural history subjects, and if they have tried it? 
I saw an account in the drt Journal two years ago, 
I think, of a method of applying the waterglass in a 
spray to moths and butterflies. Would there not be 
great waste of the glass by this means? Also, where car 
I get the waterglass, as I know nothing whatever about 
it? An answer will greatly oblige—QG. W. C. H. 


[119411.]— Chemical Experiments.—Would any of 
your chemical students who have successfully performed 
the following experiments, give me the necessary de- 
tails including weights of materials employed. (1) Pre- 
paration of hydrogen by the action of zinc on caustic 
potash. (2) Preparation of ozono by acting on potassio 
permanganate by strong sulphuric acid. (3) Preparation 
of a solution of ammonic molybdate (for testing tho pre- 
sence of phosphoric acid). I have tried various methods 

roposed by varions authors, but have been unsuccess- 
ul.—NıL DesrERANDUM. 
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(11942. — Steam Velocipede.— Having a wish to 
construct a steam velucipede to ca two persons, 
would “Jack of All Trades” or some kind subscriber 
give me the following information? — The length of 
stroke and ditmeter of a pair of oscillating cylinders, 
with size of boiler; also the simplest mode of admit- 
ting and exhausting the steam, whether three or four 
wheels is best, and, if on three wheols, can it be steered 
with the third wheel behind? A sketch would greatly 
oblige—A SUBSCRIBER. 


(11943.]—Worms for Fishing.—I remember that 
once there was given in the ENGLISA MECHANIO a way 
to prepare worms for baiting, but I cannot dud it, in 
spite of hours of carefal searching. Would any kind 
reader repeat it, or tell me where to tind it ?—BAEBAROS. 


(11944.)—Fishing Rod.—Would some one kindly 
tell me how to make a fishing-rod that can be turned 
into a walking-stick, what material to be usod, and 
how to manage the joints? Length about 10ft. to l2ft. 
—BARBAROS. 

[11915.]—Leaky Tap.—Is there any method of stop- 
ping a large brass water tap from leaking, beside grind- 
ing? This process has been tried twice, and cured for 
awhile, but the too frequent repetition of it will lower 
the plug until it becomes useless. What is the best stuff 
to use for grinding taps ?—W. T. M. D. 


(11946.]—Imitation Bronze.—Will any of “our’ 
readers inform me how to make an imitation bronze, the 
same as used by gas- fitting manufacturers? I have 
heard they coat the brasswork with corrosive sublimate 
dissolved io hydrochloric acid. If this is the case, is it 
rush, or how ?—A. R. F. 


(11917.) -Power of Water Wheel.—Requirad, the 
horse-power of an overshot water- wheel, Sft. Gin. in dia- 
meter, and 6ft. wide. The weir to be close to the 
buckets, and its stream to be lin. deep and 6ft. wide. 
Also, what must be the diameter of two pipes to supply 
the weir with that quantity of water ?—N. K. R. 


(11918.)—-A Bad Sleeper.—After sleeping two or 
three hours at night I am woke up by an excessively dry 
mouth and tongue, and an exceedingly bitter taste. 
I eat but very light suppers. Age 56. Can any one tell 
me of a remedy ?- N. K. R 

{11949.] — Doctors’ Commons.—Will any sub- 
acriber kindly inform me tho cheapest and best plan of 
obtaining a copy of my father’s aunt's will without the 
expense of a journey from Scotland to London, or can 
any other than legal gentlemen obtain a copy by a visit 
to Doctors’ Commons? Any advice on this subjoct will 
greatly oblige—Acsriciovs. 


{11950.)—Sewing Machine Difficulty.—A few 
days ago I took to pieces a Defiance” sewiuy-machine 
by Judkins, and, unfortunately, failed tu notice the re- 
lative position of the shuttle to the needle-bar. Will 
“Jack of All Trades.“ or any one able, kindly tell me 
where the shuttle should be when the eye of the needle 
is on a level with the cloth plate? Needle bar and 
shuttle are actuated by separate spindles, and each 
spindla has a smali toothed wheel at one end, both being 
worked by a larger wheel placed between them. It is 
the removal of this large wheel that has occasioned my 
di fficuity.—Lovatt. 

(11951.] — Photography. — Will some practical 
photographer kindly infurm an amateur as to the best 
and most eficient way of washing prints, say a dozen or 
more at a time, size Giin. x 4łin.? I have no water 
laid on in the house, but have a pump handy. Stato 
engin of timo necessary to complete the operation. — 

AMERA. 


(11952.]—Nettle and Ivy Leaves.—Can ary of 
“our” chemical contributors of the ENGLISH MECHANIC 
inform mo what are the chemical and medicinal proper- 
ties of tho common nettle—also of ivy leaves—and 
what porcentage of tannin and potash they contain? 
INQUIRER. 


(11953.)—-Chemistry.—Among your correspondents 
are many able chemists, and among your readers thero 
mast be many who, like myself, acqaired a fow years 
ago, & more or less fair acquaintance with chemistry 
and the old system of notation. Will any one of the 
former do us the favour to give a short explanation of 
the changes that have taken place, so that in reading a. 
chemical paper, all our previous knowledge may not be 
lost? At present I find it very difficult to recognise even 
old familiar friends.—PATERFAMILIAS. 


(11954]—Harmonium Stops.—I am a new sub- 
acriber to your magazine, and beg to put myself among 
the list of inquirers. I have a small harmonium with- 
out any stops, and only one row of vibraturs, und know- 
ing that tho expression stop in larger harmoniums is 
merely a mechanical air, I would like, if any of your 
numerous readers could inform me, how to apply it to 
my small instrument, or any means whereby [ car 
make some variation in the tone, louder or softer at 
will, or if such a thing has been explained in any former 
number, please state which. Also if tremolo stop could 
be nttached to such an instrument.—B SHARP. 
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(11955.|—Traverse Gear for Engines.—Would 
any kind reader nf the MECHANIC 
give me an idea of the newest and most improved style 
of traverse year for beetling engines 7—AN INQUIRER. 


(11956.]—Pi? Making for the Million.—Will any 


of your talented readers suggest a way by which pills 
conld be made in large quantities, the usual methods 
being anything but satisfactory, considering the high 
price of the machines? The confectioners, I understand, 
are able to prodnce small globular sweets, in form re- 
sembling pills, in considerable quantities; therefore, 
Ithink a modification of their process might be what 
I require. Perhaps some of your readers can assist me. 
—AGCETUM. 


(11957.)—-Straightening Band Saws.—Can any of 
“our” practical friends inform me of a good method of 
straightening band saws? In my business, using as 
many as thirty saws in a week, or at least having them 
in use, I find sometimes several twisted, and, therefore, 
useless, unless broken and rebrazed. or sometimes ham. 
mered. Regarding the setting of band sawa, would the 
following be a practical system of setting saws? First 
using an ordinary saw set, and afterwards drawing a 
piece of steel, with a groove cut the width of the set re- 
uired, drawing the same completely round the saw. 

e usual mode of setting saws with the hammer often. 
tigges cracks the saw, thereby causing a breakage.— 
8 EL SMITHER. 


[11958.] Level of Railway Curve.—A locomotive 
engine woighing 10 tona, passes round a curve 560 yards 
radius, at the rate of 40 miles per hour. What should 
be the difference of level between the inner and onter 
rail to prevent accident? Space between rails, 4{t. Jin.— 
PUPIL. 


111959.) —-Vandyke Brown.—Of what is this 


pig- 
ment made, and what 


is the method of preparation? 


RRCIrROCIT v. 
1119860) A Bre wer's Query.—Will tome of your 
chemical friends kindly answer me the following 


question? I ama maltster and brewer, and have my 
brewing copper very clean and bright. I find that in 
boiling with some hops it turns the copper very black at 
the top, and with other hops it does not. I should like 
to know the reason why ?—Brewer. 


111981.]— The Leclanche Cell.—I wish to ask a 
question with regard to this much talked of cell. I have 
had them in use for ringing bells, &c., for mauy months, 
and like them better than any other form of cell I have 
tried for this purpose; when, howover, there has been n 
continuous use of the current for (say) two months, 
I often find the zines and porous pots covered with an 
almost insoluble white 
obliged if “ Sigma.” or some other. brother 
bas had considerable experience, will kindly 
me and others as to the causo of this phenomenon, and 
the nature of the incrusting substance. 


local action or waste of material during the incompletion 
of the circuit of any other form. Will “ Sigma” say if 
he knows of any other equal to the Leclanch¢ in this im- 
portant respect, also whether the zincs are amalgamated 
or not ?—HERCULES. 


(11982.]—Telegraphy in the United States.— 

H yon, or one of your nnmerous correspondents, 
favour me with the names of the principal telegraph 
companies of the United States, and their respective 
head-quarters? Information as to their relative com- 
mercial success will also be esteemed.—MANIPULATOR. 


[11963.]—Brass Springs.—I am constructing a com- 
mutator for a telegraph, in which I require brass 
springs; I find the brass bends without springing back, 
how am I tn get over this ditfloulty? Can the brass be 
tempered like ateel ?—GLATTON. 


(11964.j—To Prevent Paper Sticking to Silk 
after being Printed with Metal Leaf.—Would 
some kind reader tell me what will prevent paper from 
sticking to silk after being printed or stamped with 
metal leaf? In printing or stamping silk for felt hats, 
we are obliged to put pieces of paper under every one, 
and the silk being so fine, the mixture of powdored 
resin and shellac runs through aud makes the paper 
stick fast to the silk, and causes the work to look very 
bad; and if we use stiff paper, when we pull it off it 
breaks the stamp. We have rubbed the paper with 
French chalk, but withont any effect. The mixture 
would not do to be made any wenker. The above is 
done with a hot brass block.—J. B. SHARPLEY. 


111965. — To Blacken Brass.—Could any of vour 
correspondents tell me how to blacken brass like the 
tubes of French opera-glas+e3?—Ixvicrvs. 


11966.]— Dandelion Roots.—Will some of “our” 
frionds kindly inform me when the dandelion root has its 
beat properties, and the proper time to get them np, so 
das to make wine of them? also, which has the advantage 
in its virtues, the flower or root ?—LFICKESTER, 


111967. — Emigration to San Franoisco.—If any 
brother reader can answer the followiug I should be 
most grateful. (1) Can a mechanic do better as regards 
saving money at San Francisco than he can in 
England? (2) Iam aware that the wages are hich, bnt 
J suppose the necessaries of life are 80 too. (3) Would 
it be adviszble to take a good stock of clothing? (4) 
What is its distance from Now York by rail, and how 
long does it take to travel it? (5) How dn passengers 
mina ge, as regards provisions, &¢.? (6) Where can 
I obtain a map and book giving information of towna, 
population, &o., of Californin ? (7) Is San Francisco 
considered healthy? (8) Is there any other town pre- 
fernble to it in the above State? (9) I noticed in a 
stoumship company's circular thia item: Ds not 
taken on avy terms.“ Is this the case with all com- 
panier? (10) What is the rate of income-tax in the 
United States ?—Lipra. 


111964] — Dog with Weak Sight.—I have a yonng 
dog near-sichted ; Lum afraid he will turn blind. Can 
any one tell wo a remedy ?—LiDRA. 


{11989.]~—Cochineal.—Can the cochineal be roared in 
this country ?—Wa, HAMILTON Hey, 


11970.]—Water Regulator —Will rome one give 
me a hint about making the above? Me coil is too 
strong at present for taking shocks, giving 02 of an inch 
spark in air. How long should the vlags tube be to give 


A moderante shock? Any information will oblige— 
G LATTON. 


be kind enough to 


substance, and shill bo greatly process 
vader who | of tin in acid? 
enlighten | paring the iron 
| and dipping in 
According to | complished without beat it would answer much better. 
my experience, the Lelanché cell is the least subject to | As it is for manufacturing purposes, 
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[11971.J~—Caloined Irenstone Will any of “ our” 
kind readers give a deacription of the calcining of iron- 
stone in kilns, and if it ia more profitable to calcine in 
kilns than in the open air ?—Love. 


111972J— Hot Soldering Iron—I want a small 
soldering iron for soldering small articles about the size 
of match-boxes; I have no gas. Can I keep it hot by 
using benzoline oil in any way ?—A COUNTRY TINKEN. 


(11978.] Magnetic Engine—Will any one give me 
information (with sketch) for making a simple electro- 
magnetic machine ?—GLATTON. 


(11974.]—Arsenic in Sulphuric Acid.—Will some 
of our readers inform me in what form arsenic exists in 
sulphuric acid made from pyrites, and what per cent. ? 
Is it not as an arseniate?—Imn DIFFICULTY. 


[11975.)—Silver Plating.—I saw the other day a 
large plaster cast covered with a fine silver surface, 
which I was told was laid on with a brush, as the article 
was too large to operate on in a bath with safety. No 
doubt “Jack of All Trades” or some other of “our” 
eontributors will be able to describe the process for me, 
and confer a favour upon UN IRLANDAIS, 


(11976.1—Curve of Tensions.—It is well known 
that if the base of a right-angled triangle be taken to 
represent the resistance of a telograph line through 
which a current is passing, the altitude to represent the 
tension of the battery end of the wire. then the hypothe. 
nusa will represent the tensions at the different points 
of the wire—that is, supposing the insulation resistance 
to be infinite. Now, it is evident that when the ingula- 
tion resistance Is small, then the line of tensions will no 
Jonger be a straight line, but will dip. I want to know 
the exact nature of this curve, supposing the insulation 
resistance to be perfectiy the same throughout tbe whole 
length of the line. Perhaps some of your talanted elec- 
trical contributors can enlighten me.—O, 


(11977.1--Whistles.—I have turned several ivory and 
other whistles, but find those of smaller bore are often 
louder and a better note than larger. What isthe proper 
proportion of depth to size of bore, and what should he 
the relative sizes of the blow-hole and the escape-hole 
in proportion to the depth and diameter of the boro ? 
There must be some rnle. Is there any limit to size and 
power of a common whistle beyond that of the strength 
of a man’s lungs ?—JANNIFRED. 


(11978.]—Dyeing Mohair Dress.—Will some ona 
more learned than myself inform me if I can dye n 
mohair dress brown colour, the present colour being 
blue, with black stripes ?—BLACKING. 


(11979 —Tinning Iron.—Can any reader tell me the 
by which iron is tinned by dipping in a solution 

I can tin iron in the usual way by pre- 
by immersing in dilute sulphuric acid 
molten tin, but if the other could be ac- 


none but a prac- 

tical recipe would answer—sucb, plainly pnt, would be 

of a help to one who has often helped other readers. 
ULE 


[11980.)—Coal in Worcestershire —A relative of 
mine, owning a large estate in Worcestershire, knowing 
that coal is found im the county, wishes to know whether 
itis likely that coal exists on his estate, and as I have 
been much interested lately in an article on “ Coal-Mca- 
sures and Conl-Supply“ in your paper, I venture to ask 
for further information on the sabject, especially as to 
what strata usually overlie coal-measures, and whetber 
the presence of coal on the estate could be ascertained 
by boring without much expense. The soil on part of 
the estate is very red in colour, but it varies consider- 
ablv. The estate lies about four miles west of the city 
of Worcester.—AN OLD SUBSCRIBER. 

(11081.)—Seience Examination.—Will some of 
“our” science teachers tell me wllen will the result of 
the chemistry examination be known? How long is 
it, generally, after the examination takes place ?—J. R. 

111982.]— Thrush. — Can any one tell me the proper 
food for a tame thrush, also the way to rear young 
ones?—A. C L. 

111988.] —To Gloss Ribbon.— Will some one kindly 
inform me how to gloss and stiffen old silk ribbon that 
has been re-dyed when being ironed, in the same way 
which ribbon dyers do it ?—GLARE. 
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EDITOR of the ENGLISH MrcHANIO, 81, Tavistock-strect, 
Covent Garden, F. O. 


_ The following are the initials, &c., of letters to hand 
ap to Tuesday morning, May 21, and unacknowledged 
elsewhere :— 


J. and A. Pumohrey.— W. J. Nash. — Henry Oanning.— 
J. Belam.— Alex. Ross. —Elridae Fedd.— John Colby. — 
R. C. Munson.— Rev. B. Foster. F. A. Paget.—J. Bir- 
mingham.—J. Bailey and Co.—E. A. Pittis. Joseph 
Wigyina—R. A. Proctor. — Barnes Richards. — Sigma. 
T. Taylar.— B. Thompson. — P. J. Smith and Sons.— 
Silex. —C. A. S.— T. A.— F. N. -M. Pope.— W. A. N.— 
J. C.—Khada Bux. — Shafto Douglas. F. T. - Colnov 
Hatch—H. W. R. — Rook. — Beasley.—Erin.— Joseph 
Roskell.—A Sympathiser.— S. Bottone.— Rev. H. L. 
bortlh n.—Amateur.—U. S.—T. Stockwell.—Kelby.— 
F. Gresham Young.—F. K. Thomas. James Welsh.— 
A Beginner.—J. W. Rickford.—W. A. Bail —F. T.— 
J. R.—J. Cohen.—J. M. Taylor.—Dredalns.—W. Web- 
bank.—Bed of Stone.—R obert Hutton.—W, C. M.— 
R. J.-S. J.—J. Birmingham.—X. Y.—Lector.—M. 0.— 
Theodolite.—E. J. D.—One ina Fix.—R. P. 8.—C. B. 
A Pattern Maker.—Surnno.—W. R. B.—C. G. P.— 
Robert.—Gerard 8mith.—The Rolling Stone.—T. C. H. 
—F. J. Godden.—A Novice—Ixion.—T. L. Watson. 
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—J. and A. Williameon.—Kelecticus—Inquirer.—C. 
Stacey Watson.—C. T.—P. Santalinus.— T. T. Greg.— 
Jannifred.—Jos. Barwick.— C. H. C.—H. C. Key.— 
O. H.—Bobo.—M. N.—T. J. Preaton.—PL—Waterwheel. 
—C. 8.—H. M. 8.—Oarl Pfeiffer—Jobn Kingham, Jun. 
—W. Hargraves.—C. H. W. Bigga—C. Lindley.—T. 
Thomas.—Aleph.—Nil Desperandum.—G. A.— George 
Stunt.—E. MacCarthy.—Jack of All Trades—Baffied. 
A. Z.—Schoolboy.—Artilleryman.—J. K. W.—Philan- 
thropist.—A Dead Shot.—A Subscriber.—Geo. Beal 
G. E. N.—Inquiring Mind.—Leon Jourd'hui.— E. C. 
Woodman.— Elijah E. Dunn. J. M. Rod well. A. W. D. 
8. H. Cash.—Zeta.—J. K. P.—John Hopkins. —A. K. L 
—O. Glaggow.— Cobbler.— Artillery Captalb.—Ignora- 
mus.—A Glasgow Highlander.—J. C. J.— R. B.— pulse. 
E. W. D.—Geo. Fox.—J. B. GilL—Waverley.—J. P. R. 
—A Paper Maker. — Saul Rymea.— Civil Engineer. 
The Harmonious Blacksmith—J. B. Smith. —A Gun- 
smith. 

SNATCHBLOCE says “It will be a great boon to myself 
and others to see the Eneuise Mecuanio printed in 
larger type.” 

InquineR.—First query inserted. A Cornish bushel is 
8 gallons. 

J. J. ALLINCHAM.—Please send us the resulta of your 
experiments. We oan get bushels of illustrated 

atented inventions at the Patent Office, but, alas! 
how few of them are worth anything. 

Linum.—Your letter on the “Creation of Man,” and 
Adam's duties and behaviour in the Garden of Eden, 
would take us a little beyond our depth as indicated 
in our pages. 

Communications which can only appear as advertise- 
ments to hand from J. J. P.. Charlie Brown, Speculator. 

T. Borny.—Consult indices for information on gilding. 

R. Brown.—What do you mean by colouring eggs in the 
sun? 

J. B., G. F. B. R. B., H. A. K., H. J. H., A. C. L., Hard 
as Stone, Ashtonian, Economy, W. B. N., J. Renworthy, 
G. R. S., are referred to indices to back vols. 

A Youxe WorLD-BE BEGINNER.—You can easily get the 
information yon want by writing the publishers. 

Ax OLD Sturscrinren.—The scanty particulars afforded 
render it impossible to tell whom your picture repre- 
sents. Consult a dealer. We doubt its being by Sir 
Joshua Reynolds. 

W. H.—Use a little violet powder. 

A SuFFERER.—Conguit a physician. 

ONE IN A Frx.—You must have looked through your 
indices and prayed that you might not find it. Sea 
p- 546, Vol. XIL, for soldering without fire or cold 
brazing. 

PNEcMATIC LEVER must leave the question of space to 
our discretion, 

J. Morray.—You must search for yourself at the Patent 
Office. You can hardly expect us to find space for the 
descriptions of prior inventions bearing on a certain 
industry, that you may see whether yours is like them. 

8. W. B.—We do not know what you mean; you cannot 
magnetise indiarubber, 

Y. Z.—He can only enter the merchant service, unless 
you wait till he reaches the prescribed standard. 

FLEXIBLE MARBLE.— With reference to onr Useful Note 
on tho subject, in No. 372, Mr. W. J. Hay writes that 
it may interest some of our readers to know that 
specimens of flexible marble can be seen in tho 
Hartley Museum, at Southampton, whioh is open to 
the public daily. 

J. GILBERT.—We do not remember your communica- 
tions, We do not insert all replica that rench us— 
sometimes because we think a query has already re- 
ceived sufficient attention. 

M. R. C. S.—The discussion is closed, 

’OBBY 'Os3.—Please look up our back volumes, and vou 
will find von are rather behind time in endeavouring 
to initiate a discussion on the respective merits of the 
Phantom and Tension bicycles. 

RoLAND.— We fear none of our readers will be able to 
tell you “ what induced Sir Walter Soott” to write the 
Passage yon quote. 

STEIORHT.— See description of Indian pellet bow in this 
numbor. 

TEAchABLE.— Tou must repeat your query, and give 
moro distinctly the dimensions of the gear. We can- 
not un erstand them. 

APPRENT CE.—Order through Triibner and Co., Pater 
noster row; the other queries are advertisements. 

ANXIOUS ‘tine T.—Write to the Secretary of the 
Scionce and Art Department, South Kensington. 

ERITO.— Acceptable. 

Nosinity.—The covers can be had. You may bind 
the advortisements up with other pages if you like. 

S. Sprrea.—We cannot publisu your address so that 
*‘Anglo-America” can write privately. Bend what 
information you have for the beneft of all. 

Wratner.—Buy the back number, if you want the 
information, 

SILVESTER FIRTH.—See reply 11656 in this number. 

ONT IN A FIX In tho case of a person dying intestate, 
leaving a wile and children, one-third of his personal 
property goes to his wife and the rest to his child or 
children, A mother-in-law takes nothing, We wish 
correspondents would adopt less coinmon signatures 
Another writes giving the same num de plume as your- 
gelf, and neither of vou add any place of address or 
anything else whereby we may distingnish you. 

A ScpscrisER.—We do not charge for tho insertion of 
queries, and have devoted vonr stamps to the Lifeboat 
Fund. For information about lumbago, see pp. 30, 


—— ͤ—————————— 


Tre “ BUrL DING News,” No. 906, May 17. Cox ral xs >— 
Assistants and Omhee Manngement; Decorative Art.— Udea 
Neeessary between Artists and Architects: Queensland Tinbes - 
Plumbing—N.; The Exhibit on of the Ro al Academy: J. M : 
Turner, and What heCan Teach: The London Rehvel Board Co tn- 
petition ; An Important Threutenod Strike: The Oxford Arc}}- 
tectural and IIistarleal Society ; On Mohammedan Art: How ney 
Planning Competition: Sanitary Work in the City during 1571 = 
The Completion of . Paul's Cuthegral; architecture at the Res ad 
Aculemy; Architectnral and Anzoastor eal “neiotiea: Bulle 22 
Intelligence: Correspondenee:— The Restoration of Linuin Z 
Cathedral; Picturerqua House Planning; House Planning CW. 
petition.— The Critics Critici-e : Tintern Abbey ; Arebiteets and ce. 

royal Agricultural! Society of England: Roval Institute of Brie ish 
Architeeta; The Old story; Tne Building Trade: Hew Architect x 
are Treated in th: West ; Interromtmurization; Water Supply arg 
Sanitary Matters; Statues, Memorial, F. — Oar Ocea Tar. 
Trade Nows:—Ware: Movewont—Tonders: Illustration: Des 18 72 
for Suburban Villa, with Elevated Section and Planw—By Janno 
McLaren, Price 34., post free kid. Published at $l, Tavis Eck 
street, Coveut-garden, W. C. } 
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AERTIOLES. 


— 
ASTRONOMICAL NOTES FOR JUNE. 


By a FELLOW or THE ROYAL ASTRONOMICAL SOCIETY. 


1 right ascension of the Sun at Greenwich 
mean noon on June 1 is 4h. 38m. 40°85s., 
and his declination 22° 8“ 25:4” north. He will 
consequently be found a little to the south-east 
of the well-known wide double star r Tauri. He 
rises in London on the 1st at 8h. 50m. a.m., and 
sets at 8h. 5m. p.m., while on the 30th his rising 
takes place at 3h. 49m. a.m., and his setting at 
Sh. 18m. p.m. in the same locality. At 3b. 32m. 
_ a.m. on the 2iet his longitude is 90°, or he is 

technically said to enter Cancer, and summer 
commences. As at this instant he attains bis 
greatest northern declination the 21st will be the 
longest day, the sun rising at 8h. 45m. a.m., and 
se‘ting at 8b. 19m. p.m., thus remaining above 
the horizon for 16 hours and 85 minutes. The 
absence of real night is now quite noticeable, 
twilight being perceptible from sunset to sunrise. 
The equation of time is subtractive up to the 13th, 
after which it becomes additive. On the lst, 


on the night of the 21st at 10h. 46m. o Sagittarii 
will disappear at her bright limb, reappearing at 
her dark one at 11h. 57m. During the early 
morning of the 27th, at 3h. 29m., 80 Piscium will 
be bcculted by the bright limb, and reappear from 
behind the dark one at 3h. 52m. Lastly, at 
3h. 9m. a.m. on the 30th, BAC 755 will disappear 
at the Moon’s bright limb, and emerge from 
behind her dark limb at Sh. 52m. also. 

The remarks which we made last month (p. 186) 
with reference to the unfavourable position of 
the planets for observation, apply with even 
increased force to the condition of things obtain- 
ing during June. Mercury is a morning star, 
and rises at the beginning of the month, about 
three-quarters of an hour before the sun (of 
course, in strong twilight), southing and setting 
in full sunshine. Every day, however, finds him 
closer and closer to the Bun, with which he will 
be in superior conjunction at 9h. 46m. on the 
night of the 24th. Mercury will be in conjunc- 
tion with Mars at 4h. 14m. during the early 
morning of the 18th, and with Venus at 5h. 88m. 
in the afternoon of the same day. His conjunc- 
tion wito the Moon at 7h. 21m. a.m. on the 4th 
has been mentioned above. 

Venus is also a morning star, and equally 
badly placed for the observer. Her diameter is 
only about 10”, and she is very nearly round ; so 
that, even if she be caught in the field of the tele- 
scope, she is about as uninteresting an object as 
can well be imagined. She rises, souths, and 
sets in full daylight during the whole of June, 
and is rapidly approaching the San. We have 
referred previously to her conjunction with the 
Moon at 8h. 16m. a.m. on the 5th; and to that 
with Mercury at 5h. 88m. p.m. on the 18th. We 


2m. 26°29s. must be taken from the instant of may add that she will be in conjunction with 


apparent Greenwich noon to give the time which 
a clock ought to show, and this diminishes to 
11-628. on the 18th. At noon on the 14th 0-95s. 
must be added to the time shown by a sundial or 
other meridian instrument to obtain true mean 
time, a quantity which increases to 8m. 22 · 968. 
by the 30th. While on this subject, we may call 
attention to the fact that the 20th and 21st of 
June are excellent days for obtaining a meridian 
line by the method of equal altitudes, for setting 
a sundial, or for any analogous purpose; inas- 
much as the Sun's change in declination at that 
time is practically imperceptible. The semi- 
diameter of the Sun at his transit at Greenwich 
on June 1 is 15' 48-0", and this occupies 1m. 8-438. 
of sidereal time (convertible into mean time by the 
subtraction of 0°19) in passing the meridian. On 
the 30th the Sun's semi-diameter will have 
diminished to 15“ 46:0", but this will take 
Im. 8'798. of sidereal time (or Im. 8:60s. of mean 
time) for its transit. The Suan is now fast 
approaching his spogee. The sidereal time at 
mean noon on June 1 is 4h. 41m. 6°13s., and on 
the 80th 6h. 35m. 26-3ls., the mean time at 
sidcreal noon, or mean time of transit of the final 
point of Aries, being 19h, 15m. 44-028. and 
17h. 21m. 42°568. on those days respectively. 
There will be an annular eclipse of the Sun on 
June 5, after our midnight, but it will be wholly in- 
visible in this part of the world. Spots, facule, and 
other indications of solar activity continue to be 
manifest, though, as we have recently intimated, 
in diminished numbers. 

The Moon will be New at 3h. 23-4m. a.m. on the 
6th ; will enter her first quarter at 7h. 19-2m. a.m. 
on the 14th; be Fall at 6h. 577m. in the morning 
of the 21st; and enter her last quarter at 
Yh. 27·4m. at night on the 27th. She is 24-9 days 
old at Greenwich mean noon on the lst, and, 
pretty evidently, 28-9 days old at the same hour 
on the 5th. Then on the 6th, at that instant, 
her age will be 0-4 day, and so on until the 30th 
when it will obviously be 24:4 days. At 6 a. m. 
on the 16tb, Libration will bring additional 
surface in her south-east quadrant into view, 
while at 1 in the afternoon of the 28th more of 
her south-west surface will be visible from the 
game canse. The Moon will, however, in each 
cese be, of course, below our horizon. She will 
be in conjunction with Mercury at 7h. 21m. a.m. 
on the 4th; with Venus at Zh. 16m. a.m. on the 
th; with Mars at 4h. 46m. in tho afternoon of 
the same day; with Uranus at 5b. 18m. on that 
of the 9th; and with Jupiter a little later at 
6h. 24m. Lastly, she will be in conjunction with 
Saturn 29 minutes after noon on the 22nd. 

The Moon will oocult only three fixed stars this 
month (two of them at very inconvenient hours), 
and approach very close toa fourth. The last- 
mentioned phenomenon will occur first in point of 
time, as at 51 minutes after midnight on June 17 


1955 at 5h. 49m. in the early morning of the 
17th. 

Mars is much too close to the Sun to be 
visible; moreover, his apparent diameter only 
subtends an angle of some 4”. His conjunction 
with the Moon at 4h. 46m. in the afternoon of 
the 5th; with Venus at 5h. 49m. a.m. on the 
17th; and with Mercury at 4h. 14m. a.m. on the 
18th have been before spoken of. 

Jupiter now, owing to the protracted daylight, 
and his steady approach to the west, is visible only 
during a comparatively short period of the early 
night. He rises, of course, in bright sunlight 
during the whole of June, is on the meridian on 
the lst at 3h. 19-4m. in the afternoon, and sets 
about 20 minutes past 11 at night. On the 30th 
be will south at Ih. 49°2m. p.m., and set about 
9b. 42m. He is travelling slowly through Cancer 
this month; and starting on the Ist from a point 
south of u? in that constellation, will, by the 
30th, be found forming an obtuse-angled triangle 
with y and 0. At 6b. 11m. in the afternoon of 
the 5th, he will be in conjunction with Uranus. 
It will, of course, be far too light for the smaller 
planet of the two to be discerned at the instant 
of conjunction with the amount of optical power 
at the command of those for whom these Notes 
are chiefly written; but, as Jupiter and Uranus 
will approach each other within a single minute 
of arc, they may be seen later on in the evening 
in the same field of view, even with a high power. 
At 6h. 24m. p.m. on the 9th, as indicated in a 
previous paragraph, the thin crescent Moon will 
be some 3° (and a few minutes) north of Jupiter. 

The visible phenomena of Jupiter’s satellites 
this month are few indeed. Batellite 1 will be 
occulted at 9h. 31m. on the evening of the Ist. 
If it be not too light on that of the 2nd, the 
egress of satellite 2 at 8h. 40m., and the egress of 
satellite 1 at 9h. 6m., may possibly be perceived. 
The shadow of satellite 1 will pass off at 10h. 2m. ; 
as will that of satellite 2 at 10h. 30m., but Jupiter 
will be very low down at the time of the occur- 
rence of the latter phenomenon. It is barely pos- 
sible that satellite 4 may be seen to reappear from 
occultation at 8h. 12m. in the evening of the 6th; 
and further that the ingress of satellite 2 at 
8h. 32m., and that of satellite 1 at 8h. 46m. p.m. 
on the 9th, may be detected. The shadow of 
satellite 1 will enter on to Jupiter's limb at 
9h. 36m. on the same evening (the 9th), as will 
the shadow of satellite 2 (Jupiter being close to 
the horizon) at 10h. 11m. afterwards. On the 
evening of the 10th satellite 1 will reappear from 
eclipse (under unfavourable circumstances for 
detection) at 9h. 9m. 288. On the next night, the 
llth, it is just possible that the egress of the 
sbadow of satellite 3 may be perceptible at 
10h. 5m.; while the same may be said of the 
egress of the shadow of satellite 1 at Sb. 19m. ; and 
the reappearance of satellite 2 from eclipse at 


she will be almost in contact with u Libre. Then 10h. 14m. 9s. on the 18:h; of the occultation of 


to the south and east of 
an easterly direction through a small are during 
the present month. As we remarked in our May 
notes, his proximity to Jupiter renders all our 
observations with reference to the visibility of 
that planet equally applicable to him. Their con- 
junction at 6b. 11m. in the evening of the 5th; 
and that of Uranus with the Moon at 5h. 18m. 
p.m. on the 9th have been spoken of under their 


proper headings. 


the same satellite (2) at 8h. 43m. ; and the egreas 
of satellite 1 from Jupiter's disc at 9b. 37m. on 


the evening of the 25th. 


Saturn is now above the horizon at a rather 


more convenient time for observation, but is so 
extremely low down that telescopio scrutiny of 
him is almost futile labour. 
about 20 minutes to 11 at night, and is on the 
meridian at a quarter to 3 o'clock the next 
morning. On the night of the 30th he rises at 
Sh. 42m., and souths 48 minutes after midnight. 
He travels during June from east to west, through 
a perfectly barren region in Sagittarius. We 
have already adverted to his conjunction with the 
Moon 29 minutes after noon on the 22nd. 


He rises on the lst 


Uranus continues to occupy & position somewhat 
p? Cancri, and travels in 


Neptune rising in twilight, and southing and 


setting in bright sunlight, is still, for all practical 
purposes, invisible. 


June, from some cause unknown, is a month 


conspicuous for the absence of shooting stars 
from its night skies. 


THE ARRANGEMENT AND PRESERVA- 


TION OF INSECTS. 


WE promised in a recent article (p. 187) to 
give some hints on the arrangement and 


preservation of specimens of the Lepidoptera, 
and presuming that some few of our readers are 
anxious to have everything in readiness for the 


captures they hope to make, if they have not 
already made a goodly number, we proceed to 
give a few instructions which may serve to guide 
the entomological tyro in obtaining a practical 
knowledge, and preserve him from disappointment 
at the outset of his career. Probably the first 
thing which will trouble the would-be collector 
will be the cabinet or case in which he can 

serve and exhibit his trophies, and it is a difficulty 
not easily overcome where funds are limited. 
There are numerous designs for cases and cabi- 
nets, all of which are excellent in their way, and 
serviceable articles for the purpose intended, but 
they are, unfortunately, also rather too costly fer 
the means of many of our readers, while many 
others would not feel justified in spending so 
much money on mere butterflies," as they are 
sometimes contemptuously termed. Nevertheless, 
it is quite possible to make cases at a moderate 
outlay, which, while answering all the purposes 
of the more finished receptacles, with their con- 
tents will still be not unornamental when seen 
in a parlour or drawing-room. It would be well 
for the embryo entomologist to settle at starting 
to what extent he is likely to be successful in 
his efforts at collecting, which will largely de- 
pend, of course, on the time at his disposal and 
the enthusiasm which he throws into the 
work. Where a complete collection of the 
Lepidoptera or Coleoptera of the British Islands 
is aimed at, a cabinet is certainly to be desired, 
as it admits of a more systematic arrangement 
of the specimens, and while keeping them all 
together facilitates reference. Where, however, 
the collector is contented withthe more beautifal 
individuals of the family, or merely seeks to obtain 
specimens found in his immediate neighbourhood, 
a few of the ordinary glass-topped cases will 
answer his purpose, and these may stand on side- 
boards, tables, or shelves, or in any position where 
they can be shaded from the fiercer light of the 
sun. When we state that a good collection of 
the British Lepidoptera would reyuire about 40 
drawers, and that the price charged by the best 
makers for their cabinets (the cheapest, too, in 
the long run) is something like £1 a drawer we 
have furnished a few data to guide vur readers as 
to how far towards a complete collection they are 
prepared to go. There is another plan, however, 
which is preferred by many of our best entomo- 
logists, who aver that it is superior to a cabinet, 
and that is a series of store-boxes made to imitate 
books, kept like them in a book- case. and 
lettered or labelled for easy reference. Under 
this system of arrangement there is, of course, 
no limit to the extent of the collection, save its 
completeness and the amount cf shelf- room 
obtainable. We would not advise any of our 


266 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 375. 


Mar 31, 1872. 


readers, except those who are very skilful 
with tools, to attempt the construction of 
a cabinet, which is a diffionlt piece of work 
to turn out in a satisfactory manner; we may 
mention, however, for the benefit of those 
who may be determined to try, that a very 
suitable size can be easily found from the follow- 


ing dimensions. The number of drawers should | b 


be not less thau 40, 18in. square (i. e., the same 
width and length), and 2in. deep externally. 
They should be made to fit aconrately and be 
interchangeable; and when arranged in two 
columns in a hendsome oave, with labels at the 
sides or on the front of the drawers, will be found 
all that can be required. The ordinary glass 
case, however, is not beyond the skill of the 
average amateur joiner or cabinet-maker, and 
besides being the least expensive, will be found 
to answer the purposes contemplated in these 
artiales. The best wood of which to make 
these or any other receptacles for preserving 
specimens of insects is undoubtedly mahogany, 
either Spanish or Honduras. If this is procured 
from the yard care should be taken to ascertain 
that it is well-seasoned; but the cheapest and 
best way of obtaining suitable material is to 
purchase some second-hand fragments, such as 
the broken flap of a table, often to be picked up 
at the broker's shop or old-material dealer's. 
The size of the cascs will depend on the taste of 
the maker and the positions they are intended to 
occupy, but like the drawers they should not be 
less than 2in. in external depth, and would be 
better 24in., as there shou d be rather more than 
an inch left between the cork and the glass. 
They may be made of the same depth baok and 
front, or constructed so that the glass may slope, 
at the taste of the collector, but if made only 2in. 
in depth the glasses must almost necessarily be 
fitted into frames to lift on and off. The 
easier way, however, is to construct the upper 


edge all round with a rabbet lined at bottom 


and side with chenille or velvet, into which 
the glass is dropped. The glass should be 
perfectly cdlonrless, the kind used for pictures. 
„ flatted sheet,” as it is called, and should have 
a piece of ribbon fixed at one end or edge, by 
which to lift it up, an operation that must always | 
be performed slowly and with care. The bottom | 
of the case is to be entirely covered with a piece | 
of oork of the best quality, about a quarter of an 
inch thiok ; but as it is rather difficult to obtain 
cork of the requisite quality and suitable dimen- | 
sions, two thinner pieces are often glued together, 
or the lining may be filled in in sections of the | 
size of the good material obtainable. Generally 
speaking, for cases of ordinary dimensions, a 
sound bottom can be secured by glueing two pieces, | 
each nearly an eighth of an inch thick, together, | 
for if there is a hole in one it will most likely be 
covered with sound cork in the other. The cork 
bottom being prepared and finished by smoothin 
it with glass paper, is firmly and evenly glued 
into the case, and kept in position by a piece of 
wood and a weight, till the glue is set and dry. 
Tho next operation is papering, i.e., covering the 
bottom, and the sides if desired, with tea 
paper—the technical term for the sort used, but 
any paper possessing an even surface, perfect 
whiteness, and spnnginess of nature, will answer 
the purpose. This should be carefully pasted in 
with thin paste, to which a few drops of carbolio 
acid or a small quentity of corrosive sublimate 
uas been added to prevent mildew, as well as 
alum to insure hardness in drying. The case is 
now complete, with the exception of marking off 
the bottom into spaces, and before this is pro- 
ceeded with, it will be well to obtain the di- 
mensions of the principal specimens from a 
friend's collection or wait till the specimens 
themselves are caught. In the arrangement of a 
collection of Lepidoptera, those of the same 
family should be placed together, being divided 
into genera. A label with capital letters should 
ran across the space so ocoupied above the first 
row, and above the first insect in the row should 
be placed a label with capital letters the initial 
of which is tho largest; and under each species 
its distinguishing name in small letters, e.g., 
VANESSIDE, the name of the family; Vanzssa, 
that of one of the genera; and Antiopa, that of 
a species. Lists of the names are, however, sold 
at the naturslists’ shops, which can be cut up 
and pested in, and of course look neater as a 
rule than when the pen is used. 

Having thus prepared the case, and presumably 
obtained some of the insects whose beauties we 
wish to retain as joys for ever,” the next 

n will be setting, and here we have a 
‘anthods—the saddle or rounded, the 


| bigh, the low, and the flat. 


Neither of these 
plans represent the insect as found in nature, 
and as eaddle-setting is the system generally 
pursued in this country, we shall content our- 
selves with giving a description of its principal 
points, leaving the refinements of manipulation 
adopted by some lepidopterists to be discovered 
y each oollector for himself. For saddle- 
setting, then, cork saddles will be required, of 
the shape shown in plan and section in the 
figure; these are fixed to thin pieces of wood, 
and vary in size from zin. to 5in. in breadth, and 
about a foot in length, depending as regards the 
latter measurement on the dimensions of the set- 
ting-house, where that useful adjunct is employed. 
These pieces, of cork are best obtained from the 
cork-cutter, who can make the groove much cleaner 
and better than an unpractised hand, but if it is 
impossible to obtain his assistance the saddles 
may be made in two pieces, and glued side by 
side to the boards, leaving sufficient widt 

between them to accommodate the body of the 
insect, or a V-shaped groove may be cut out 
with a penknife, bat the cork must be finished off 
by smoothing with glass-paper all over. A 
setting needle and a setting bristle will also be 
required, which are fixed into corks or small 
pieces of wood as handles. The braces employed 
to keep the wings in position are wedge-shaped 
pieces of. stout writing-paper, or card for large 
specimens, and are placed as shown in the 
engraving. The saddles being ready, one of the 
captures is pinned to a saddle of a suitable size 
—that is, rather wider than the insect with 
fully-expanded wings—the pin being inserted at 
the part marked by a dot, with its head slanting 
forwards a little. The legs are then arranged, 
and the wings on one side laid out carefully with 
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the bristle and the seiting needle—the former 
being employed to press the wing down to the 
cork, the latter to lift and guide it into position 
from the under side. This accomplished, the 
fore wing is braced down as shown, and a similar 
course pursued with the hind wing. The other 
side is then treated in a like manner, the antennx 
arranged, and the body raised by placing small 
pieces of wood in the groove when that is too 
deep, or by a brace under the whole length of 
the body. It will be obvious that the minutcst 
directions will be of little avail where skill and 
lightness of hand are wanting, and what we have 
said will be sufficient to guide the uniniliated in 
doing good work where practice can alone give 
proficiency. 

The setting carried out satisfactorily, the 
specimens must be allowed to remain on the 
saddles till perfectly dry, the time thus occupied 
varying with the seasons and the weather. For 
this reason, and from the danger of damage 
specimens run while lying about for weeks, many 
lepidopterists make use of a setting-house, which 
is easily made out of an old box (free from mites, 
though), by putting ventilators of perforated 
zino or wire ganze in the bottom and the lid, aud 
then turning the box on its side, and nailing 
strips of wood on the ends inside to act as ledges on 
which to rest the saddle-boards. These should be 
at least 2in. apart, so as to allow of a free our- 
rent of dry air. 

When the insects are thoroughly dry, which 
will generally be kuown by the stiffness of the 
abdomen, they may be removed to their perma- 
nent resting-places ; and then will begin a 
whole host of troubles—grease, mould, and mites 
being the worst. Grease may be removed by sinking 
the inseots on loaded corks in benzole or turpentine, 
and drying them in powdered French chalk. 


Mould should be prevented by keeping the case | 


away from the damp and allowing a free access 
of dry air around it; but all the specimens should 
have the underside of the abdomen anointed with 
a dilute spirituous solution of phenol, carbolic 
acid, or corrosive sublimate. The strength of the 
solutions may be tested by trying them on black 
paper, on which they should become speedily in- 
visible. Care should be taken that the glass of 
the case fits air-tight, and fresh specimens should 
be kept in a separate and smaller case till evidence 
is afforded that they are free from parasites. 
Various essential oils, camphor, mercury, and 
numerous insecticides are recommended to be 
laced in the case, but phenol properly used will 
e found as satisfactory as anything. 

There is one other little point worth men- 
tioning, and that is when it is found desirable 
to reset an insect, it may be relaxed either in s 
jar containing demp sand or in an ordinary 
flower-pot sunk a few inches in the ground and 
covered with a tile or a piece of slate, and the 
earth drawn over. When sufficiently limp the 
insect should be reset as soon as possible, and 
when dry, as far as Lepidoptera are concerned, 
the parts of the wings where they join the body 
should be slightly touched with a solution of pale 
lec. We have now, however, so far exceeded 
our limite that we have only space to wish all 
intending collectors the sucoeés they may merit: 


THE SCIENCE DEPARTMENT AND 
SCIENTIFIC EDUCATION. 


By C. H. W. Biaas. 


T is unfortunate, perhaps, that our daily snd 
weekly press is mainly employed in criticising 
what is to be, instead of devoting some part of its 
labours to the discussion of what is. No doubt it 
is desirable to educate the publio mind in regard 
to every important Bill before Parlisment. The 
public mind educated, the publio voice approving, 
the measure sooner or later becomes law, and 
then to a great extent passes out of men’s minds. 
Witness the Irish Ohurch question, how much 
peper and time was wasted before the Bill became 
law, yet how little has it been discussed sinoe. 
Witness, again, the New Army Regulations; or, 
better still, the Reform Bill. Differing from any 
of these, and, perhaps, from every other topic of 
public discussion, the Education Bill is not 
relegated to obsourity ; but there is a good reason 
for this, inasmuch as we have not yot sattled our 
system of education. At present waare tryingan 
experiment, a costly one it is true, and thet ia a 
very good reason why we should hope for the 
best. Still, Iam sorry to say, it seems to me to 
be a failure. I am not thinking of the politico- 
religious part of the question, simply because I 
don't believe in it. ‘There is a political question, 
but no religious one. So long as our primary 
schools are uneonnected with the secondary and 
higher schools, so long shall we have to bewail an 
incomplete system of education ; so long as oom- 
pulsion is left to the liberty of the school boards 
so long shall we complain; so long as the school- 
master himself occupies his present position in 
the social soale so long will there be strife and 
bickering. Who on earth would think of 
examining lawyers, or doctors, or architeots, as 
to the attainments of their assistants, by means 
of men who know nothing of law, or physic, or 
building, except just so much as they had picked 
up during a university career? Yet, forsooth, 
schools are examined by men who know literally 
nothing of school work—men who have obtained 
their appointment because of a distinguished 
career at their Alma Mater, or from interest. 
Lawyers have the woolsack before them; doctors 
are honoured by knighthood ; architects, literary 
men, civil engineers, and other professional men 
(if they are at all distinguished) make money, 
become landowners, get into Parliament, ay, 
and even into the House of Lords; hut whoever 
heard of a schoolmaster, no matter how talented, 
how distinguished among his fellows, obtaining 
anything more than a scheol? Further, our 
existing primary schools are literally starved for 
want of funds. Ten times the teaching power is 
required for the schools to be brought up to any 
degree of exeellence, and this teaching power can 
only be had by inoreasing the funds at the dis- 
posal of school managers. Again, what teaching 
power we have is to a great extent lost, because 
so widely diffused. In many towns there 
are a dozen little fiddling schools, where two 
good large ones would amply suffice, and 
then all the first divisions, thrown into two 
divisions, would require but two masters instead 
of twelve; the other masters conld take the other 
divisions. In other words, by amalgamation, a 
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clasg of about forty boys would be obtained of 
about the said attainments, and these a master 
could easily manage, instead of there being a little 
school of forty boys of different attainments, and, 
therefore, in different standards, and thus out 
of one man’s power. But what has all tbis to 
do with the Science Department? More, much 
more, than my readers may at first imagine. 
However, these allusions have been thrown out 
more as hints than as consecutive, hardly-con- 
nected, I might say, arguments. in order that many 
more minds may give attention to the subject. 
Were I to attempt to argue the question fully, I 
should require not a column or two but several 
numbers of the Encuis# MECHANIC. 
Now, the ranks of the working classes, whether 
mechanice or farm labourers, are, for the most 
part, reoruited from the boys of our day-schools. 
The Science Department was instituted for the 
penefit of these working men: for our engineers, 
our builders, our carpenters, our wheelwrights, 
our smiths, our ship-builders, and soon. Whether 
these are benefited or not is another 
question. I know that many people who can and 
who ay cate pay for their sons’ education in 
various ches of science, send their boys to 
the science school, where for from 28. 6d. to 4s. 
they receive certain instruction ; these pupils are 
presented for examination, pass, and the country 
pays the master £1 or £2 per head, as the casc may 
be. These students are sons of foremen,“ 
„ master-men,“ and so on; people who know—who 
realise the value of a technical education, who by 
means of their own technical knowledge have 
raised themselves above the majority of their 
shopmates. They are determined their children 
further improve upon their position, and 
thus constrain them to take advantage of the 
opportunities offered. They know that asa rule 
the lessons given, the lectures delivered, are the 
best that can be obtained; the men who give 
them know their business too well to do their 
work in an unworkmanlike manner. Why do the 
children of the rank and file of our workmen 
neglect to embrace these advantages? Is it be- 
cause they know not the value of them? Is it 
because they are stubborn, clumsy, thickheaded 
clodhoppers? Oh! no. But there must be a 
reason. Whatis that reason? Isit not because 
the know?tedge imparted to them in our petmary 
schools isiaeuificient to allow them to understand, 
or, at least, is such thet they cannot during the 
short course of lessons in the seience class under- 
stand sufficiently well to be able to pass the re- 
quired examination of the department? Surely, 
‘+ To him that hath is given, and to him that hath 
not nothing is offered.“ Take the majority of 
cases : the boy leaves school at eleven or twelvo 
years of age, he can read and write tolerably, 
knows the first four simple and compound roles, 
and probably a little of fractions. What can the 
science master do in one course of lessons? 
What does he do? Just enough for some 70 per 
cent. of his pupils to fail. Now if, on the con- 
trary, there was a sufficient number of masters in 
our elementary schools the rudiments of science 
could easily be taught in these schools, and the 
pupils having received an elementary knowledge 
would when in the workshop see the necessity 
of extending that knowledge; thus our science 
schools would be filled by the very people for 
whom they were intended. Instead of being the 
mere cadres of classes the classes would have 
their full complements. With improved know- 
ledge we get improved workmen, in every sense of 
the word, less publichouseism, more attention to 
home and home comforts, and, above all, an in- 
creased desire to see their children better educated. 
The Science Department must recast its system 
of examination. The papers now set are similar 
to those given to some of the higher forms in our 
large schools. Where the pupils have the best 
masters, the best apparatus, and a grcat deal of 
time for the study of the subject, it may suit 
some people to say these examinations are easy, 
so they are, in one sense, but they are very difti- 
cult for the people for whom they are intended ; 
in fact, jast difficult enough to keep the money 
necessary for the extension of the classes in the 
Government coffers, instead of being utilised by 
ying teachers, or rather, I should say, the 
money votcd by Parliament is most unaccountably 
swallowed up by the department. If a statement 
in the Schoolmaster of May 18 is to be believed, 
no less than £90,000 was required to pay a staff 
of olerks, &e., to carry on the business of the 
department, whilst £20,000 found its way into the 
hands of tho teachers. I wonder how many 
manufacturers spend £5 10s. on clerks to £1 on 
workmen; for this is about the proportion 


required by the science department. 
although not agreeing with all the Saturday 
Iteview says, I can heartily acqniesce in its state- 
ments every now and then relating to this parti- 
cular department. 
paper required some alterution in the work given 
or undertaken by the head of the department. It 
argues, and with some reason, that a man cannot 
well do two things at once—cannct look after the 
science and art of the United Kingdom, and also 
devote attention to the annual international 
bazaars, not to mention other things. 
tation of science masters recently had an inter- 
view with Mr. Forster, and one ground of com- 
plaint was that they did not agree with the 
system of payment by results. 
well that all science masters—and, indeed, all 
moasters—should understand that public opinion 
will not allow public money to be paid away with- 
out in some measure knowing what it goes for. 
If £90 goes to clerks, and £20 to masters, the 
country knows that the masters have passed a 
certain number of pupils, and that the clerks 
have written a certain number of letters, the 
examiners looked over a certain number of papers, 
and so forth. If, on the contrary, £50 is paid to 
masters because a certain number of lessons are 
given, then any one may give the worst lessons, do 
the least work, but get real pay. It can’t be. 
Let us have fair examinations, and be paid fairly 
for our work. Local subscription fees, &e., one 
moiety, Government grant the other moiety. It is 
not about the payment by results that I find fault, 
it is that the examiuations are not adapted for the 
working classes; the examinations are not con- 
ducted properly. The minimum number of lessons 
should consist of at least forty instead of twenty- 
five—that is, they should be given through the 
ordinary school terms—not during the winter 
months only, but throughout the year. It should 
be compulsory upon our elementary sehools to 
teach the elementary branches of science. That 
this is not impossible I know, but the one great 
requisite ‘‘ teaching power must be obtained. A 
boy atten years of age ought to—ay, and under 
able tuition would—be able to read well enough 
to disprns2 with “reading lessons,“ write well 
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plants upon the globe. In other words, there is 
no fossil plant known which is so distinct as to 
deserve being placed in a group of ordina? value 
by itself. Exception might be taken as follows: 
Some botanists place the Calamites in a 
separate family, and call it Calamil«, or Cala- 
mitacem; but do they present characters of such 
extreme markedness or distinction as entitles 
them to be separated into an ordinal group by 
themselves ? Ho (Dr. Cobbold) had looked very 
carefully into the matter, and he thought that 
although they present some features which dis- 
tinguish them from all existing species of 
Equisetaceæ, they merge so imperceptibly into that 
group that they could not fairly be separated 
from them. 

In this respect there is a great contrast between’ 
the palæontolcgy of plants and animals, for of the 
latter 8 or 9—or some say 10—groups of ordinal. 
value have flourished and become extinct. 

The vegetable kingdom may be divided (ac-: 
cording to Lindley) into seven great classes, as: 
follows :— 


1. Thallogens, as alge, fangi, lichens, &c.; 
they are the lowest form of stemless plants, and 
are little better than mere masses of cellülar 
tissue. The oldest representative of this class 
is Oldhamia in Cambrian times. It is one of those 
fossils about which there has been a great deal of 
discussion anda great variety of opinion, some 
placing it in the animal and some in the vegetable 
series. 

2. Acrogens, a low class of plants. with stems 
ofapeculiar structure, flowcrless—as ferns, Mossos, 
Ko. The earliest representative is Psilophyton, a 
gigantic lycopodiaceous plant, described by Dr. 
Dawson. This class was well represented in 
Devonian aud Carboniferous times by ferns, 
calamites, lycopods, &c. 

3. Rhizogens, or rhizanths, a small order, 
comprising the peculiar plants Rafflesla and 
Balanophons. 

4. Endogens, comprising two divisions: (a) those 
with complete flowers, as palms, orchids, lilies, 
&o. ; (b) those with incomplete flowers, as grasses, 
According to Professor 
Tournell, of Sweden, the earliest record of this 


enough to dispense with writing lessons. The | classis Eophyton in Cambrian times, which he, at 
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be given to others, more particularly to science. 
Boys read with avidity the penny-dreadful litera- 
ture, give them something to intereat them, and 
I'll warrant they will read. Their exercises will 
give them snfficient writing. By twelve years of 
age a boy should be able to manipulate fraetions 
and proportion pretty thoroughly, and then his 
scientific education would advance a step, By 
fourteen years of age, or the time I would have 
fixed as the earliest for leaving school, he would 
be an interesting subject to be moulded and formed, 
licked into his true shape by the science master. 
Now all ye English mechanics who read this, give 
a small portion of your time to the thought of 
what is, and what ought to be; don’t be led away 
by the counse!s of anybody; if you are educated 
enough, that will suffice—if not, it is your duty to 
look around you for better means wherewith to 
accomplish the euds you have in view. 


VEGETABLE PALZONTOLOGY. 
[From our Own REPORTER. 


URING his present conrse of Swiney Lectures, 
delivered at the Geological Museum, Dr. 
Cobbold gave a bricf sketch of the science of 
fossil botany, of which we give the following 
abstract :— 

This science has not had that time and atten- 
tion bestowed upon it which it ought to have had, 
the truth being that other departments of 
paleontological science were not attractive. The 
geological record, too, is very fragmentary, as 
compared with that of zoology. A few eminent 
men, however, have worked at the subject and 
given it its present standing. Looking back, 
there are three names which stand out pre- 
eminently in this respect, Lindley, Brongniart, 
and Unger. In later times a number of workers 
have been engaged on this subject, and progress 
is daily being made. Hooker has described the 
subject as one of extreme difficulty, and the con- 
flicting opinions held about various objects confirm 
this statement. 

We may take es a starting point the following 
general proposition:—Throughout the entire 
series of fossiliferous strata which happen to 
contain fossil plauts, there is no evidence of the 
existence of any type of plant life which cannot 
be referred to one or other of existing orders of 


put forward as a monocotyledonous plant. The 
members of that Association, however, were 
divided in opinion as to its vegetable character, 
and the same uncertainty still exists. Mr. 
Carruthers, of the British Museum, believes in it. 
Mr. Etheridge does not. The lecturer said he 
himself had looked carcfully into it, and as far as 
he was able to judge, he coucluted that the 
evidence as to its vegetable character is entirely 
unsatisfactory. 

5. Dictyogens. A small class, containing only 
four ordcrs, and not represented as fossils. As 
examples may be mentioned yams and 
sarsaparillas. 

6. Gymnogens, as pines, firs, yews, and cycads. 
As the name implies, they are naked seeded plants, 
and as a group have played a not inconspicuous 
part in the history of organic life on the globe. 
Their first appearance is in Devonian times, as 
Conifera, and they flourished in enormous numbers 
in the Carboniferous period. 

7. Esogens, floweriug plants having two or 
more seed lobes. This is the highest class of 
vegetable life, and is divided by Lindley into three 
divisions : (a) apetalous (willows); (5) monope- 
talous (laviates); (e) polypetalous (eruciferꝶ, 
rosacer, &.). The enrliest form is Esogeria in 
Jurassic rocks: the first trace of arborescent 
Esogens is derived from the Cretaceous beds. 


In one respect there is a paralicliem between 
the record of animal and of vegetable life, viz., 
that in ascending the geologic series, higher and 
higher forms successively appear, and the highest 
development of cach kingdom was the last to ap- 
pear. Certain of the older rock- give us & more or 
less fair and adequate notion of the extraordinary 
prevalence of plant life, and of the forms of that 
life in ancient periods of the earth's history. They 
show clearly that these forms were of a lower 
type than those which existe. in more recent 
periods, and all discovrics tend to confirm 
the great trath above stated. Withrespect tothe 
group which has pluyed the mest imuvo:tant part 
in ancient times we must say the ferus aud their 
allies—acrogens—were most prominent. 

A sketch of a portion of a Biazilian forest of 
the present day will serve to give some idea of the 
extremely luxuriaut growth of vege! tion in ancient 
times. The large trgo ferus which exist in s 'h 
numbers in that country were more nuw : 


268 


_ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 375. 


May 31, 1872. 


Carboniferous times, and nearly so in Devonian 
times. Nine-tenths of the flora of the Car- 
boniferous period consisted of ferns, equisetums, 
and lycopods. The record which we have is only 
an imperfect record, and when we consider the 
whole mass of coal formed from these ancient 
forests, and containing myriads and myriads of 
these forms, we may, in some measure, realise 
the extraordinary state of things which obtained 
in that period. These productions, which imply a 
warm and moist climate, were not confined to 
tropical regions of the earth. At the present time 
as you go from the tropics towards the poles, the 
ferns dwindle in size from stately trees to mere 
shrub-like plants. There is one exception to this 
—viz., in New Zealand, which is an extra tropical 
country, and there we get tree ferns, but in no 
other part of the world in such a high latitude. 
But the most atriking fact in this connection is 
this, that travellers who have investigated Arctic 
and Antarctic regions have found remains of ferns 
and dicotyledonous trees in latitudes as high as 
Bear Island and Melville Island. This implies 
that there was a time when the condition of our 
planet was such that a tropical, or, at all events, 
a sub-tropical climate, existed as far as 75° N. 
They found ferns and calamites in abundance in 
Carboniferous rocks. Dr. Hooker says the views 
of astronomers on this subject are merely 
technical, they cannot at present explain how it 
could have been that so high a degree of tempera- 
ture should have occurred at such latitudes. 

With regard to the first indication of vegetable 
life it is not positively ascertained. The earliest 
recognised form occurs in Silurian beds, but 
certain geologists carry the series farther back. 
Dr. Dawson and others have found in Laurentian 
rocks, in America, masses of graphite 25ft. in 
thickness. It is believed by every one who has 
chemically examined graphite that it results from 
the disintegration and decomposition of vegetable 
masses. All traces of structure have been lost, 
but the chemical constitution is such as to indicate 
that there must have been in those early times 
vegetable life of some kind or other—most likely 
of lowly organised stemless thallogens. If so we 
have a still further parallelism between the 
animal and vegetable series. 

In Cambrian rocks occurs the disputed Eophyton, 
the vegetable character of which is not yet 
established. 

The Silurian rocks chiefly contain fucoids, and 
these are the first undoubted vegetable remains. 
The following may be taken as type forms; one 
in the Llandovery beds, discovered by Mr. Lees, 
named by the lecturer on that account Leesis. In 
the next set of beds—Wenlock Limestone—occur 
Chondrites, and in the following Ludlow beds 
Actinophyllum ; in the same set of beds and the 
succeeding passage beds are found Spongarium 
and Pachytheca. All the above are fucoids. 

Devonian beds show an advance in structure 
from thallogens to acrogens and gymnogens. 
As type forms we may take Psilepbyton, allied to 
Lycopodium ; Dadoxylon, allied to the Araucarias 
of Australia and adjacent parts; Lepidodendrons, 
allied to ferns ; Calamites, allied to Equisetums ; 
Sigillaria, allied to ferns ; and two fruits, possibly 
of flowering plants, Cardiocarpon cornutum (palm- 
like, monocotyledonous), and Antholites Devonicus 
(perhaps phenogamons, and allied to Liliacem). 

The Araucarias, found in the Devonian and 
Carboniferous rocke in great numbers, are now 
confined to the southern hemisphere. They 
occur in Australia and the adjacent islands 
(Norfolk Island pine), and are large trees, 200ft. 
high and 20ft. in circumference. They existed 
in our country and in Scotland in Carboniferous 
times. The lecturer had seen the trunk of one 
of them, 30ft. long, dug out of a quarry in 
Scotland. The lepidodendrons form a group 
which some botanists think ought to rank ag a 
separate family. They have very marked affinities 
with lycopods, ferns, and coniferm, and may be 
regarded as an osculant, or rather, multiple type 
branching out in these directions. 

In the Carboniferous period nearly all the 
Devonian types were repeated in far greater 
abundance. Besides those were Megaphyton 
magnificum (a tree fern), and Palmacites (mono- 
cotyledons), &c. 

Permian beds contain no sigillaria, but ferns 
and calamites are abundant. Other type forms 
are Walchia (a conifer), and Podocarpon (palm- 


like trees). 
In Triassic rocks ferns and equisetums are 
Perhaps the most typical form 


inferior Oölite), comparable to the screw pines 
(Pandanacem) found in Australia at the present 
day. 

In the Cretaceous period diatoms are found, but 
it is not intended to say that this is the firet time 
of their appearing; they also occur in great 
numbers subsequently in Tertiary times. Also 
Myrtacem and Proteaces (Banksia and Gryphyllia), 
and dicotyledonons trees, representing Bk figs, 
and walnuts. 

In Eocene beds the types may be taken as 
Chara, Comptonia, Nipadites ellipticus, and palms. 
The most interesting are the fossil fruits found 
in Sheppy (Nipadites, palms, &c.). Dr. Hooker 
Bays some of the palm fruits from Sheppy, which 
must have flourished on the banks of a river in 
Eocene times, cannot really be distinguished from 
palms which are living on the borders of the 
Ganges at the present day. 

The Miocene floras ara but feebly represented 
in Britain by the lignites of Mull and Bovey 
Tracey; the Pliocene floras still more feebly ; 
while, as examples of vegetation in the Quater- 
nary period, we have peat bogs and forest beds, 
with dicotyledenous trees in great numbers. 

The above type forms must not be understood 
to be a complete catalogue of the flora of each 
distinct epoch, nor in all cases the most im- 
portant parts fof it, but are merely features 
selected from the various epochs which will 
serve as starting points for further research. 


W. H. 


WIRE-COVERING MACHINE. 


A MACHINE for covering wire with rubber 

or guttapercha, or other insulating material 
for telegraphic and other purposes, has been 
patented in this country by Mr. A. G. De Wolfe, 
of Connecticut, U.S., the principle of which will 
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be understood from our illustration, which repre- 
sents the most important part of the apparatus. 
The principle of the invention consists in forcing 
the insulating material by means of a screw 
into a chamber through which the wire to be 
covered is made to pass at right angles to the 
axis of the screw. In Fig. 1, which is a hori- 
zontal section through the centre of the portion 
containing the essential features of the machine 
A is a cylinder, containing a screw of nearly the 
same diameter as the bore of the cyl{nder. This 
screw is constructed upon a shaft carried in 
suitable bearings, and receives motion from a 
pinion gearing into a toothed wheel fixed on the 
shaft, the end of which works against a thrust- 
pin in order to sustain it against the back-pressure 
produced by the action of the screw on the 
contents of the cylinder. B is a short exten- 
sion piece screwed on to the end of the 
cylinder, and stopped by a screw plug, as 
shown, thus leaving an internal space of about 
2in. between the end of the screw shaft and the 
stopper, which space, when in work, will be filled 
with the insulating material. In this extension 
piece on one side is screwed the die C at right 
angles to the axis of the screw shaft, and on the 
other side a guide piece D is inserted in a similar 
manner so as to be in line with the die. Around 
the extension-piece B, and part of the cylinder A, 
steam is circulated in the annular chambers S for 
the purpose of keeping the rubber or gutta- 
percha at the required consistency. The cylinder 
A is, of course, fixed and mounted ona suitable 
frame, and the shaft being rotated any plastio 
material will be forced by the action of the screw 
into the space left in the extension piece B, and the 
wire being passed through the guide-piece D and 
die C is coated with the insulating material, 
the thickness of the coat being regulated by the 
bore of the die. The rubber, guttapercha, or 
compound ueed for covering the wire, is placed 


still abundant. 


is Pecopteris Whitbyensis, a fern. Pecopteris is 
also found in Carboniferous rocks, 
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Jurassic rocks have as type Podocarya (in the in the cylinder through an aperture near the back 


end of the screw, and is, of course, carried for- 
ward by the action of the thread of the screw: 
a section of the cylinder at this point is shown in 
Fig. 2. Tubing can also, it is said, be made by 
means of this apparatus, when the guide-piece D 
is removed and a suitable die substituted for the 
wire-covering die shown at C. 


FRESH VEGETABLES AND SWEET SALADS. 


TE who value fresh vegetables and sweet 
salads will heve none ed in the garden. 
Neither the one nor the other should be washed, 
says the Gardeners’ Chronicle, until they are = 
about to be cooked or eaten. Even potatoes 
flavour quickly after being washed, so do carrots 
and turnips; while water will speedily become 
tainted in summer in contact with cauliflowers and 
cabbages, and thus destroy their freshness and 
flavour. The case is still worse with salads If 
washed at all, it should be only just before they are 
dressed, and they should be dried and dressed 
immediately. Nothing ruins the flavour of 
vegetables, and renders good saladine uneatable, 
sooner than water hanging about them. If lettuces 
are ee clean, they make the best salad unwashed; 
but if washed the operation should be done quickly, 
and the water instantly shaken out, and the leaves 
dried with a clean cloth. But, alas! how often 
are they cut and washed in the garden in the 
morning, and pitched into water in the scallery 
sink until wanted. Then we are gravely assured 
that our gardeners cannot grow salading like the 
French! But what French “artiste” would be 
mad enough to rinse out his salad juice, and then 
recharge his lettuces and his endives with semi- 
putrid water ? 

The best practice is simply to remove all super- 
fluous earth by scraping or rubbing, and all rough 
tops or leaves by cutting. Enough tender leaves 
may still be left on cauliflowers and brocoli to 
overlap the flowers. Salad should be sent in from 
the garden with most of the outside leaves and 
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main root on. The tender leaves are easily tainted 

and injured by exposure, and if the chief root is cut 
off sharp much of the juice oozes out at the wound. 

Where vegetables and salading have to be bought from 

a town greengrocer the conditions are altogether 

different. Not only washing, but soaking often 

becomes requisite to restore something like pristine 

crispness. 
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THE PREVENTION OF FIREDAMP. 


FEW years since a very ingenious apparatus 
was invented for detecting the presence of 
firedamp in mines. It is known, says the Paris 
correspondent of Engineering, that when two diffe- 
rent gases are inclosed and separated from each 
other 7 a light membrane, an exchange of the gases 
takes place through the diaphragm, and tbe pres- 
sure increases in the space into which the lightest 
gas flows. The inventor, founding his invention on 
this natural principle, known as endosmose, devised 
a box, the sides of which were formed of membrane; 
the air in the box was in communication with a 
mercurial gauge. When a rush of firedamp took 
place in a mine gallery where this apparatus wea 
placed, the gas penetrated the sides of the box, and 
the pressure rose, sending up the mercury, which 
acted on a bell, or other indicator, and gave warn- 
ing of the imminent danger. This invention is 
worthy of notice, but the many practical diff eulties 
that attended its introduction into mines prevented 
its successful application, and now another appa- 
ratus having the same object has been introduced 
by M. Tarquan. This 1 dager consists of a bell 
actuated by clookwork, the striking motien being 
checked by an unevenly balanced arm, the lighter 
end of which is held by a cotton thread impregnated 
with saltpetre. The apparatus is placed th a wire 
gauze cage. 

The firedamp, when it occurs, penetrates with the 
air into this cage, and quickly ignites from contact 
with a lamp that burns therein, and as a necessary 
consequence burns the thread, and sets free the 
bangens rod that checks the bell, which then givee 

o alarm. l 
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COMBINED KNITTING AND SEWING 
MACHINE. 


arranged to enter within the rim of a small wheel 
fixed on the driving-wheel, thereby locking the 
two wheels together, so that the required motion 


HE sewing-machine has now become almost | is imparted to the sewing mechanism, the same 


sine-qué-non in all well-appointed house- 


being stopped by simply sliding the adjustable 


holds, and a steadily-increasing number of | wheel ont of the other wheel. 


machines are manufactured yearly, for the saving 
in the labour of the needlework necessary where 
there is a large family has made a very successful 
appeal to the thrifty housewife, who appreciates 
at its full value the advantages offered by the 
machine over the hand-driven needle. Another 
kind of useful domestic machine is also finding its 
way into public favour— viz., the knitting- 
machine, several descriptions of which we have 
illustrated from time to time. We have now to 
bring before the notice of our readers a method 
of combining a knitting and sewing machine in 
one piece of furniture, so that both can be worked 
simultaneously or either separately. In order to 
accomplish this Mr. A. Pilbeam, who has recently 
patented the oombination, takes a knitting- 
machine of that class which has a single needle 
and a reciprocating comb, euch as that described 
in the Specification of an Invention, No. 2639, 
1869, which is commonly known as the Hinckley ” 
knitting-machine. In this machine the recipro- 
cating comb is arranged to slide to and fro in 
front of the machine, and is operated through a 
rack by a peculiarly constructed switch wheel. 
This wheel carries on its shaft a frictional 
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In the figure, which is a plan of the machine, 
showing the knitter turned up and in gear with 
the driving-wheel, A is the bed or base of the 
sewing mechanism, the table on which it is 
generally mounted being removed; B B are 
the joints or hinges which connect it to 
the bed C of the knitting mechanism. When 
the knitting mechanism is turned up it is sup- 
ported on a board or slab placed over the recess 
which receives it when turned down. F is the 
driving-wheel, fitted loosely on the shaft G of 
sewing machine; H is the clutch whereby the 
wheel is connected to the shaft; when it is de- 
sired to release the wheel, one part of the clutch 
is withdrawn from the other part; I is the fric- 
tional pinion on the shaft of theknitting mechan- 
ism, which is made to gear with the wheel F 
when it is desired to operate the knitter; J is the 
belt wheel or pulley, whereby the machine is 
operated from a suitably-arranged treadle. When 
the sewing mechanism is arranged like that of 
the machine known as the Willcox and Gibbs,” 
and others of the same class having an under 
shaft extending below the cloth plate, the paten- 
tee prefers to provide for throwing the sewing 
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pinion, and thereby receives motion from a grooved 
driving-wheel. The machine is provided with an 
eye-pointed needle, operating with a reciprocatin 
motion across the comb. The frame or bed o 
the knitting mechanism is attached by hinges or 
other suitable connections to the base or bed of 
the sewing-machine, in such a manner that the 
said knitting mechanism can be swung down in front 
of the machine away from the driving-wheel. The 
latter is preferably placed on the shaft of the sewing 
mechanism. There is also a counting or indicating 
wheel which may be removed from its usual 
Position, and placed at one end of the machine, 
so that it shall not interfere with the desired 
adjustment of the parts. In some cases, instead 
of making the entire knitting mechanism adjust- 
able, the driving-wheel may be supported in 
eccentric bearings, which may be turned on their 
axes to move the said wheel into or out of gear 
With the pinion. The sewing mechanism em- 
ployed may be that of any ordinary sewing- 


machine which hasa horizontal shaft for operating 


the needle bar. On the driving-wheel there is 
a smaller wheel to receive a belt or cord 
for operating the machine by a treadle. The 
driving-wheel is fitted to turn loosely on its shaft, 
bat is provided with a olutch or other contrivance, 
Whereby it may be connected to the shaft or 
released therefrom, so that the driving wheel 
may be made to drive the sewing mechanism, or 
may be turned without driving the same as 
desired. Sometimes an adjustable wheel is fitted 
to slide on a key or feather on the shaft, and 
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mechanism into and out of gear by making the 

pinion which drives the under shaft slide into 

n out of gear with the wheal on the driving 
t. 


DRYING BY CHEMICAL ACTION. 


HAT wonderful property, says the Scienti 
American, called by chemists affinity, w 
exists between diferent substances, exerts a force 
so much greater than any which is practicable to 
the resources of mechanics that it may be made 
one of the most effective means known whereby the 
desiccation of substances can accomplish 
Sometimes it may be employed singly. In other 
instances, it may be used in connection with beat 
or mechanical action, or all three may be used 
together. There are few substances that have no 
affinity for water, but there are some which seize 
upon it and hold it with such intense force as 

ost to defy separation. The strongest chemical 
reagents, such as sulphuric acid and the other 
strong acids, the alkaline bases, potassa, soda, lime, 
&c., owe much of their usefulness in the arts to 
their affinity for water. There are few substances 
that have so strong an attraction for water that 
some one of the alkaline bases will not seize upon it 
and hold the whole of it. 
Of course, when water is an essential ingredient 
of a compound, and not an extraneous substance, 
its removal effects decomposition ; and in all such 


is employed, and one of the best illustrations of the 
principles upon which it is based, is that of separa- 
tion, as it is called, in the soap manufacture. The 
fats or oils used for soda soaps are first saponified 
by an excess of the solution of caustic soda, tech- 
nically called “ley.” The soap thus formed contains 
glycerine, excess of water, and soda, which it is de- 
sired to remove. Now, although the soap has a 
strong affinity for water, it could be dried sufficiently 
by the slow and careful application of heat, but to 
do this would require a long time, and, besides being 
very tedious, would be a very expensive process. 
Soda, or chloride of sodium (common salt), has a 
much stronger attraction for water than soap. If 
either of these substances in strong solution should 
be added to the soap in sufficient quantity, and beat 
be applied, the following actions are set up:—The 
soap floats upon a strong solution. ley,“ of soda or 
salt (sometimes both are used). The heat applied 
to the bottom of the kettle drives off a portion of 
the water in the solution, which is replaced by water 
attracted to the salt or soda from the soap; this is 
in turn converted into steam by the heat, and so on, 
the soda or salt taking water constantly from the 
soap, which the heat expels until the soap has been 
ciently freed from water. Meanwhile the soda 
ley has dissolved out all of the glycerine, and the 
wator in departing from the soap has carried with it 
the excess of alkali, adding it to the solution at the 
bottom of the kettle, and so the purified soap floats 
in bard grains or lumps upon the ley. The soap 
being then drained is ready for the subsequent 
operations, which ft it for sale and use. 


This is a fine example of chemical action com- 
bined with heat to eliminate water. Another illus- 
tration is the production of absolute alcohol by 
distilling it in contact with quicklime, the latter 
seizing and holding all the water contained in the 
alcohol, which then passes over and is condensed 
in the receiver. 


Chemists pass gases through quicklime, chloride 
of calcium, calcined potash, or soda, to rid them of 
watery vapour. Polished metallic articles, liable to: 
tarnish through the action of watery vapour, may 
be protected by placing them in a case in which is 
also placed a little quicklime. Whenever the lime 
falls into fine powder, it is an indication that it has 
absorbed all the water it can hold, and that a new 
supply of quicklime is required. 

Very rapid drying without heat can be accom- 
plished by the use of quicklime and a fan blower, 
using the same air over and over, first passing over 
or through the substance to be dried, and then 
over quicklime in lamps. The process can be accele- 
rated greatly by heating the air on its passage from 
the lime to the substance to be dried (the heating 
greatly increasing the absorbing power of the air) 
and keeping the lime cold by means of tubes through 
which cold water passes. By regulating the heat 
properly, very delicate substances may be thoroughly 
desiccated without injary. The writer has applied 
this process in certain operations with great succese. 
Where an operation of this kind is conducted on s 


| large scale, the lime can be renewed over and over 


again by calcination, which drives off the moisture 
(and, perhaps, carbonic acid) it has absorbed. 


The hints thus thrown out may serve as a guide 
to inventors who are devising means for the desic- 
cation of fruits, vegetables, meats, &c., and for the 
concentration of milk, &c. Processes of this kind 
are being extended rapidly at the present time, and 
the preparation of articles of food, in a palatable 
form, and in a condition to keep a long time, is daily 
becoming of greater industrial and commer im- 


TEA DRUNKARDS. 


DE; ARLIDGE, one of the Pottery Inspectors 
in Staffordshire, has put forth a very sensible 
protest, says the Lancet, against a very pernicious 
custom which rarely receives sufficient attention, 
either from the medical profession or the public. 
He says that the women of the working classes 
make tea a principal article of diet instead of an 
occasional beverage; they drink it several times a 
day, and the result is a lamentable amount of sick- 


ed. | ness. This is no doubt the case, and, as Dr. Arlidge 


remarks, a portion of the reforming zeal which 
keeps up such a fierce and bitter agitation against 
intoxicating drinks might advantageously be diverted 
to the repression of this very serious evil of ten- 
tippling among the poorer classes. Tea, in anything 
beyond moderate quantities, is as distinctly a 
narcotic poison as is opium or alcohol. It is capable 
of ruining the digestion, of enfeebling and disorder- 
ing the heart's action, and of generally shattering 
the nerves. And it must be remembered that not 
merely is it a question of narcotic excess, but the 
enormous quantity of hot water which tea-bibbers 
necessarily take is exceedingly prejadicial both to 
digestion and nutrition. In short, without pre- 
tending to place this kind of evil on a level, as to 
general effect, with those caused by alcoholic drinks, 
one may well insist that our teetotal reformers have 


cases, the use of chemicals for drying—as it not only | overlooked, and even to no small extent encouraged, 
removes the superfluous water, but injures what a form of animal indulgence which is as distinctly 


remains—ie, of course, inapplicable. 
most important processes in which 


Une of the s:nsual, extravagant, and pernicious, as any beer- 
chemical drying swilling or gin-drinking in the world. 
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Natural Philosophy for General Readers and 
Young Persons. By E. ArRINSON, Ph. D., 
F. C. 3. Loudon: Longmans. 


9 is an elementary and popuiar Natural 
Philosophy, translated ard edited by Dr. 
Atkinson from Ganot’s elementary work. It has 
its origin in a suggestion frequently made 
to its Editor, that he should compile an 
abridgment from lia larger work, well-known 
by the title of Ganot’s “ Physics,” which 
should be suited for elementary instruction. 
and in which mathematical formulm could be 
dispensed with. Finding that to produce an 
abridgment of the larger bonk wouid be a work 
of difficulty, and, if it was to be anything more 
than a mere collection of extracts, would involve 
the re-writing of the greater part of the matter, 
Dr. Atkinson resolved to translate the book which 
Ganot had written with a similar object, and 
which, we need scarcely say, is as well suited to its 
purpose as the Jarger work. The present volume 
is not a mere copy of the more elaborate one, 
although, as a matter of course, the facts, and in 
many places the phraseology, may be the same. 
Neither is it a strict reproduction of the French 
original, nor a mere rudimentary exposition of 
the subjects with which it deals; for Dr. Atkinson 
has made such alterations and additions as fit the 
work for use as a text-book for the middle and upper 
classes of schools, while sufficient information is 

given to enable the recipient to pass the matricula- 
tion examination at the London University. The 
book is abundantly illustrated with explanatory and 
pictorial cuts, and is really the best work of the 
kind for junior students and drawing-room 
readers. There is a slight error in one of the 
illustrations, which it might be well to correct in 
a second edition. In Fig. 260 the letters v and j 
will hardly convey the idea that they are meant 
to indicate the positions of the green and yellow 
in the spectrnm to those unacquainted with 
French, thongh a mistake could hardly be per- 
petuated when reference is made to the well- 
executed colonred frontispiece which represents 
the solar spectrum with Fauenhofer's lines, and the 
spectra of potassium, sodium, cæsium, and 
rubidium. 


The Sun: Ruler, Fire, Light, and Life of the 
Planetary System. By R A. Proctor, B.A., 
Hon. Sec. R.A.S. Loudon: Longmans. 


We have slready spoken in a favourable manner 
of this book. and need not now occupy much space 
in noticing the second edition, the appearance of 
which we hail with great satisfaction, not alone 
because it a flords some evidence that its author is 
in a pecuniary sense reaping the reward of his in- 
defatigable and painstaking labours, but because 
it is also a proof that the public are inclined to 
pay more attention than was formerly their wont 
to scientific subjects. This edition has been 
thoroughly revised, and contains much new 
matter, suchas an account and an avalysis of the 
obgerva ions made during the eclipse of December, 
1870. Although Mr. Proctor did not wait for 
the observations made during the recent eclipse, 
his chapters on che eireumsolar region are none 
the less complete, thenzh the facts on which they 
are based are Jess striking than the overwhelming 
evidence obtained in December, 1871. Several 
new illnstrations supplied by Mr. Brothers, Pro- 
fessor Yeung, aud others, serve to make the 
volume the completest as well as the most 
popular treatise on the nature and phenomena 
of the sun hitherto published. 


Geometrical Conie Sections. By J. STUART 
Jacksen, M. A. Solid Geometry and Conic 
Sections. By J. M. WILSsOoR, M.A. London: 
Macmillan & Co. 

Turse are two little books whish will be found 

useful and suggestive by students of the subjects 

on which they treat. The first has been written 
with the object of giving the student the benefit 
of the method of projections as applied to the 

Ellipse and Hryprrbola, a method calculated to 

produce a simplifiention in the treatment of those 

curves, aud to make their properties more easily 
understood and remembered. Mr. Jackson points 
out in his prefice that by this method it is a con- 
gidera‘ion of importance that we can see at once 
from the form of the cone the general furm of the 
curves cut from it by a plane in different positions; 
and by turning the plane about a certain line we 
gce how the curves pass from one form into 
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another. — The little work by Mr. Wilson is 
written with the view of introducing into schools 
gome portions of Solid Geometry now very little 
studied in this country. Short appendices on 
Transversals and on Harmonic division are added, 
and the chapters on Conic rections are condensed 
to suit the wants of schoolboys by defining these 
curves as sections of a cone, and immediately 
deducing their fundamental properties, and hy 
taking the ellipse and byperbola together where 
possible. 


A Treatise on the Metallurg of Tron. By H. 
Baverman, F.G.8. Londou: Lockwood & Co. 


Turis is the third edition, revised and enlarged, of 
on account of the production of iron, which is 
tolerably well known, and is generally favourably 
received. It is a concise treatise on the manu- 
facture of iron, giving a short but ample history 
of iron working, the methods of assay, with 
analyses of iron ores, and the various processes 
employed in the prodnction of iron and steel. 
The author has availed himself of the nnmerous 
and valuable works published on the subject in 
Germany and France, as well as the elaborate 
and expensive volumes issued in this country. 
The additions to the present edition have been in- 
troduced in their proper positions, and include a 
notice of the Siemens-Martin steel process and 
the methods proposed by Heaton, E!lerhausen, 
and others; but we miss a description of the 
Danks’ mechanical puddler, although previous 
attempts in this direction are recorded. This 
will be considered a fault in a work which is 
otherwise well suited to convey accurate know- 
ledge on the most imp riant metal industry of 
this country. The book appears to have been in 
the press in the autumn of last year, which would 
probably account for the omission—an omission 
to be regretted, but which by no means invalidates 
the book from being one of the best treatises on 
the subject in a small compass extant. 


Electrical Tables and Formule. By Larormr 
CLARK and ROBERT SABINE. London: E. and 
F. N. Spon. 


Mrssas. Chirk AxD Sunrxe have here brought 
together a mass of informaiian of great value to 
telegraph inspectors and -eperators, which is, 
moreover, we believe, perfeetly reliable. It would 
be impossible within the limits of a short notioe 
to enumerate the various snbjects on which infor- 
mation is given, suffice it to vay that everything 
necessary for designing, working, aml laying out 
telegraph lines, whether land or submarine, 
together with many us. ful tables founded upon 
actual practice, find a place in this book, and 
althongh tke amthors say that in bringing to- 
gether so heterogeneous a mass of materials it was 
found difficult, if not impossible, to follow con- 
sistently any systematic plan of arrangement, the 
volume is none the less valuable on that account, 
while a copious index supplies an ellicient remedy 
for a defect which was unavoidable. Many of the 
first electricians have furnished contributicns, and 
the writings of others have been utilised in 
making the book a perfect vade-mecum for the 
constructors and manipulators of the telegraph. 


Elements of Chemistry: Theoretical and Prac- 
tical. By W. A. MILLER, M.D., &c. Revised by 
HEDET McLeon, F.C. S. Part I. Chemical 
Physics, London: Longmans. 


Tars is the fifth edition of Dr. Miller’s well- 
known Elements of Chemistry,“ which has been 
revised thronghont, but without being altered 
unnecassarily. The rapid progress made by 
recent research in some branches of physical 
science, however, necesritated additions to tha 
text as left by Dr. Miller in the fourth edition 
the most important of these beiug, of course, 
those relating to solar chemistry and the theory 
of atomicity. Noting these facts is all that is 
necessary in recommendirg to students this new 
edition of a work of established reputation. 


Geological Survey of Ohio. Report of Progress 
in 1870. By J. 8. NewsBenny. Columbus, 
Ohio: Nevins and Myers. 

Tus is one of the yearly reports cf those ex- 

hauative surveys carried out in the different States 

of the great Repnblic of America, forming a 

volume of nearly 600 przes, wich several maps 

and geological charts, showing the formation of 
the surface and the positions of the various 
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strata as fonnd in the State of Ohio. These geo- 
logical surveys are prosecnted in America under 
State patronage, and by means of State funds, and 
result, as a rule, in the collection of information 
of importance, directly or indirectly, to every 
citizen of the State; thus the object of the survey 
is, first, a general view of tho relations of agricul- 
tare to geology; a classification of soils according 
to their chemical and physical characters; an 
inquiry into their sonrces of fertility, their adap- 
tability to different systems of agriculture, their 
deterioration, renovation, &.; second, a descrip- 
tion of the natural soils of the State classified by 
districts and properties; an inquiry into the 
sources whence they are derived, their alapte- 
tions, their changes under cultivation, methods 
and materials for the restoration and maintenance 
of their fertility, with an investigation into the 
properties and distribution of such fertilisers as 
are found within the district. Besides all this, 
chomical analyses of the minerals found are made; 
their uses and the best methods of working them 
are pointed out; in fact, this geological survey, 
of which these yearly volumes are bat portions, 
embraces the physical features of the country, its 
climatology, and an account of its productions; 
the natural history of the principal animals in- 
habiting it, and elaborate treatises and catalogues 
of the botany, zoology, and paleontology of the 
region. It must be acknowledged that this is 
good work, work which will not fail to make a 
handsome return in the future for the money 
and time expended on it. 


— a 


Pocket-book of Mechanics and Engineering. By 
Joun W. Nystrom, C.E. Philadelphia: Lippin- 
cott and Co.; London: Tribner. 


Tus is a really valuable pocket-book for the 
mechanic and engineer, containing as it does the 
trst principles of every science with which they 
have to deal, and of others with which they have 
no eomcern in their ccenpation. Thus, it includes 
the prominent ‘facts ef mathematics, with the 
integral and differential calsalus, geometry, land 
surveying, ‘‘ railway meehanio, astronomy, 
acoustics, tlypamics, chemistry, hydrestatics, 
optics, &o. It is replete with useful and reliable 
tables, and bristles with formule. The calcula- 
tions: have all been: made with Nyssrom's Calcula- 
tor, which received the first i at the 
Franklin Institute Exhibition. 1 here is an ample 
supply of explanatory wroodonts ead plates, and 
altogether this is ane of the bast: ‘‘poaket-books ” 
we have ever seen. 


Catalogue of Model Steam-Engines and Cast- 
ings. Londen: John Bateman. 


WE have received from Mr. Bateman a copy of 
his catalogue of model engines and castings, and 
the useful tools which he also supplies. Those of 
our readers who are intent on making model 
engines, steam-hammers, pumps, and sundry 
other machines, will do well to procure a copy. 
The idea of supplying the rough castings of the 
various parts, on which the amateur could exercise 
his ingenuity as fitter and finisher, originated. we 
believe, with Mr. Bateman, and a very good 
idea it is. There are hundreds of amateur 
mechanics who would occupy their spare time in 
a useful and instructive manner, if suitable 
materials for them to work upon were provided. 
The difficulty and cost of obtaining the requisite 
castings, which it is almost impossible the ams- 
teur should make for himself, bas hitherto stool 
in the way of the more universal development at 
latent ingenuity and skill; but this state ol 
things has been put an end to by Mr. Bateman. 
from whom the castings of parts of locomotives. 
engines for model boats, and various otber 
mechanical contrivances, are now to be obtained 
at certainly a moderate expense, and with a very 
little expenditure of time and trouble. Those of 
our juvenile readers, too, who have a little spar: 
time on their hands, cannot occupy it in a mor 
pleasing or profitable manner than in construrt- 
ing a model engine, and a perusal of Mr. Bateman 3 
catalogue will show them how to set about it. 


We have received numerous books which 
wo cannot spare space to notice at present. 
and many others to which we ean only briefs 
refer. Among these is a pamphlet On +è 
Curability of Cancer, by Dr. G. von Bohmi? 
(Wyman and Sons), in which the author essv:i: 
that cancer is cursble by medical treatment with 
out surgical operation. Dr. Schmitt employ 
piaisters and ointments as remedies for cancero 
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tumours, and says he has had fair success. He 
gives an account of the medieaments he employs 
and prints some of the “testimonials ” he has 
received. Of his system we can only say that as 
condurango has been thought worthy of trial at 
several public institutions, the same plan should 
be adopted with Dr. von Schmitt's method—tbat 
is, if he is willing. — Science Lectures (Jobn 
Heywood, Manchester) is a book of 140 pages, 
containing the discourses delivered in the 
Hulme Town Hall, last year, by such men as 
Professors Huxley, Rosene, Odling, and Wilkins, 
and Dr. Carpenter. The lectures appear to 
have been well reported, and the book is 
simply “dirt cheap."—The French Student's 
Pocket Vade-Mccum, by B. E. le Bret (John 
Heywood), is a concise list of verbs, &c., for 
handy reference.—A Bird's-eye View of the Metric 
System, by George Hogg (J. Heywood), is a sheet 
containing tho metric measnres, weights; and 
money, with the British equivalents, but omit- 
ting the metric equivalents for the various English 
weights and messures. — Messrs. Griffin send 
an excellent series of School Board Readers, 
adapted to the requirements of the new code. 
The series comprises two parts of the elementary 
reading book, and books for the six standards, 
containing no distinotive denominational teach- 
ing.” The series has been edited by a former 
Her Majesty's Inspector of Schools; but we 
should think he would hardly award a prize for 
grammar to the boy who said “ The sow is bad 
for the boy did hit him“ (Lesson 15).—The Year- 
book of Facts for 1872 (Lockwood and Co.), is 
similar to the volumes issued in previous years, 
Independently of the fact that the“ cuttings” are 
not always taken from the best sources, a few 
editorial notes would be of great assistance to 
uninitiated readers, numbers of whom may retain 
the impression, for instance, that Mr. Payne's 
magnetic engine is the wonderful discovery which 
the account given on page 143 makes it. 


C..! Vc 


THUNDERBOLTS AND LIGHTNING. 


We are indebted to an American correspondent 
for a copy of the Philadelphia Public Record 
containing an account of a lecture delivered by Pro- 
fessor John Wise, at the Wagner Institute, on 
‘Thunderbolts and lightning.” Tho lecturer com- 
menced by saying that he had no speculative 
theories to subscrve, bat would simply relate the 
facts as observed in his investigations of the phe- 
nomena of lightning, and would then show by these 
facta that the lightning rod too often played the 
part of an incendiary. After reviewing twenty-nine 
cases of lightning stroke that occurred in Phila- 
delphia last sammer, and showing that the greatest 
loss of property took place under the supposed pro- 
tection of the lightning rod, he noted a large num- 
ber of cases that occurred in other places. The 
destruction of the extensive pattern shop of Morris 
and Co., and the Pekin woollen mills of Mana. 
yunk, caused a loss of over 100,000 dollars, and 
both those establishments were defended by light- 
ning rods. Ho stated that small bodies of iron 
when struck by a thunderbolt, will scintillate 
vivil sparks, aud tbus ignito any adjacent inflam- 
mable matter. He also reviewed three cuses of 
lightning stroke as they occurred in Iowa City, 
Terra Haute and Indianapolis, where the light- 
hing was communicated from the rod to the gas- 
pipes in the buildings, set fire to the gas, and then 
pussed out to the gas mains in the street, where, in 
one case, it burst the lead packed joints here and 
there for a distance of 1, 000ft. and in the other two 
it totally burned out the lead packing, leaving 
nothing but a little dross in its place. 


ENGLISH MECHANIC AND W 


ORLD OF SCIENCE.—No. 375. 


271 


| strnck by a thnnderbolt it proves its own in- 
efficiency, since Franklin’s theory was that it would 
prevent thunderbolts, not catch them. That there 
is no reliable evidence of upward strokes of lightning 
and that the recoil of a tuunderbolt upon the rod is 
what leads to that notion. 


a ey a eT 


VOLCANOES AND EARTHQUAKES. 


1 following paper, hy Mr. W. H. Corfield, 

which bears upon a subject of interest at the 
present time, and also upon the discussion which 
has been carried on for the last month in our pages, 
is extracted from Nature :— 


The remerkablo series of volcanic phenomena 
which have lately been exhibited at various parts 
of the earth's surface within so short a period of 
time, gives much matter for consideration, and must 
in due time afford us a rich harvest of facts with 
which to test the numerons theories which have 
been started to account for the occurrence of 
volcanic eruptions and of earthquakes. Even from 
our at present scanty information we have, I think, 
something to learn. 


First in the series, so far as I am aware, was the 
very severe earthquake at Independence, Inyo 
County, California, which took place on Tuesday, 
March 26, commencing at 2 a. m., and lasting till 
7 a.m., during which time “the earth was never for 
a moment perfectly quiet, and every few minutes 
heavy shocks, of a few seconds’ duration, were 
occurring ; in all there were more than fifty very 
heavy shocks.” This place is only fourteen miles 
from the Black Rock, a volcano iu the Sierra Nevada 
mountains, the sides of which are covered with 
lava, and which is supposed to be an extinct volcano.” 
It is stated that during the time the shocks were 
most severe, flashes of light were seen to issue from 
the top of this mountain, and streams of fire ran 
down its sides.” 


The result of this earthquake is summed up in a 
few words as “ the whole country turned topsy- 
turvy“ (Virginia City (Nevada) Enterprise). 

Then a few days afterwards came the terrific 
earthquake in Antioch, which commenced on April 
3, and continued with greater or less severity, “in 
Aleppo, and as far east as Orfa, beyond the 
Euphrates,” for more than a week, becoming very 
severe on April 10; here there appears to have been 
no actual volcanic phenomenon; but it appears from 
the letters of the Rev. W. Brown in the Times, that 
there exists in the immediate neighbourhood a 
mountain, the peculiar conical form of which is 
very suggestive of an ancicnt volcano.” 


The latest African news tells us that “several 
violent shocks of earthquake had occurred at Accra, 
on the Gold Coast, on April 14 and 15, causing con- 
siderable damage to the place.” And as unwonted 
atmospheric disturbances have often been connected 
with volcanic phenomena, it may not be out of 
place to mention here the fearful hurricane which 
wrecked every vessel but one in the Harbour of 
Zanzibar on April 15. 


Aud then on April 24 began the recent eruption 
of Vesuvius, which will be for ever memorable, not 
only on account of its magnitude and grandeur, but 
also, and still most so, by reason of the amazing 
intrepidity of the man, who, from a pure leve of 
science, remained at his post, like the gatekeeper of 
Ponineti, throughout the whole of that terrible time, 
but happily was not, like that heroic soldier, buried 
10 a shower of ashes; the world was spared the 
oss. 


Now, is there any connection between these phe- 
nomena exhibited in so distant parts of the earth’s 
surface? One thing is certain—namely, that within 
the short space of a month all this has occurred, and 
one can hardly help thinking that somehow or other 
these volcanic countries must be connected under- 
ground; it bas long been thought that Etna and 


The lecturer arrived at the following conèlusions Vesuvius are points on n volcanic area which passes 
derived from an examination of many cases during north-west to the Eifel, Auvergne, aud Iceland ; 
the last three years :—That lightning is an necumn- has the neighbourhood of Antioch, with its unenvi- 
lation of force in the cloud. That when the cloud able notoriety for earthquakes, or the West African 
becomes surcharged it explodes with a discharge coast, anything to do with this area? But if 80, 


always toward the earth. That it generally comes 
from the west and south-west. That its main force 
in in its axial line of projection. That it strikes 
buildings indiscriminately as to lightning rod or no 
lightning rod, and that in either case its dynamic 
force appears to be the same. That when it strikes 
s bar of iron, as f spike or clamp, or even a shingle 
nail, it burns the surface and scintillates bright 
sparks, which are capable of igniting adjacent in- 
dlammable material. That a thunderbolt is neutra- 
ised the instant it meets its correlative equivalent 
of metal surface. That when it strikes the light- 
ning rod, that pala only a fractional quantity of 
ts neutralising equfvalent, and the earth or water 
it the rod’s terminal point being but a poor con- 
jactor (four hundred millions of times slower than 
ron), it meets a cul de sac, recoils and heats the rod 
zuffleiently to melt its point and to scintillate sparks 
rom ita surface which set fire to the building. 
Chat in a bouse with a metal roof there is no 
tanger of harm from a thunderbolt, either to persons 
r property. That whenever the lightning rod is 


what ehali we say of the Sierra Nevada? Why should 
its volcanoes be active at the same time? Why 
should the country there be turned topsy-turvy” 
by earthqnakas ? 


While pointing ont these coincidences, we must 
not jump too hastily to conclasions from them; for 
on the one hand wo are told that although the 
Antioch earthquake extended so far east, yet, to 
the north and south, even at a few wiles’ distance, 
nothing whatever was observed; and, on the other 
hand, that the Californian earthquake was of so 
superficial a character that “at Hot Spriogs, while 
severe shocks were felt on the surface. the men in 
the mines, 200ft. deep, felt nothing of them.” Now, 
the evidence goes to show that the latter earth- 
quake was directly connected with the eruption of 
a volcano in the neighbourhood, so that, although 
the origin of the disturbance may be underground, 
possibly at a very cousiderable depth, the shocks 
are at a certain distance quite superficial, and, 
5 are transmitted in certain definite diree- 

ong. 


Taking all these facts together. they would rather 
seem to favour the conclnsions that at any rate a 
great many, if not all, of the volcanic regions of the 
world are connected, and that they are not merely 
parts of the earth’s surface which happen to be 
over isolated subterraneou furnaces, but places 
where access to the exterior is more easy for the 
molten matter which lies undcrneath a great part, 
perhaps all, of the earth's crust. I must not be 
understood to be upholding the (shall I say exploded?) 
theory of tho internal uiuidity of the earth; I merely 
mean to point ont that such coincidences in point 
of time ought to mako one hesitate before rushing 
to the other extreme, and looking upon volcanoes 
as mere local eccentricities. 

But it will be said, if there is any general commo- 
tion under even the volcanic area of Europe, why 
do not the extinct volcanoes of Auvergne break out 
ngain ? Hore is a difficulty which is not at all solved 
by the suggestion that at first occurs to one, that 
as the raising of the country has drained the enor- 
mous lakes, on the borders of which these volcanoes 
stood, there is no longer a supply of water to rouse 
them into action, for aro there not lakes still in the 
Eifel, nay, are not those lovely lakes actually in the 
craters of extinct volcanoes ? 

Again, who has seen the wonderful natural har- 
bour of Messina from the high gronnd above the 
town without believing it to be an extinct submerged: 
crater? If there be still liqnid rock below these 
craters, it may be that they are no longer the pointe 
of least resistanee. And this is the probable expla- 
nation of their inactivity; for it must not be 
imagined that an eruption of ‘tna or of Vesuvius, 
or of any other volcano, nece - :rily means an ejec- 
tion of ashes, lava, &c., from t. - crater, or from any 
crater; not at all, the weakest point in the vicinity 
gives way, and thus we have the numerous cones 
formed which surround every considerable voleano 
for some distance. . 

The mention of Auvergne leads me to make a few 
remarks on the disputed point, as to whether or not 
the volcanoes in that country have been in eruption 
within historic times, especially as I see that a cor- 
respondent (see also let. 4203, p. 254, from the Rev. H. 
C. Key) has come to the conclusion originally drawn 
by “ an eminent bistorian and antiquary, Sir Francis 
Palgrave,” as long ago as 1844, and adopted by 
theological writers ever since, that because a Bishop 
of Vienne established Rogation days on account of 
some alarming terrestrial phenomena which happened 
in his diocese, therefore the volcanoes of Auvergne 
were in action at the time. We have two documents 
which refer to this matter—a letter written by 
Sidonius Apollinaris (who lived in the very centre of 
the Chaine des Puys, and on the border of a lake 
which was actually formed by the damming up of a 
stream by one of the most recent of the lavu- currents) 
to Mamertus, Bishop of Vienne, in which he speaks 
of the earthquakes that had occurred in the neigh- 
bourhood of Vienne; of fire issuing from the earth 
and wild beasts taking refuge in cities; and the Roga- 
tion Homily of Alcimus Avitus, the successor to 
Mamertus, which mentions the same catastrophes. 

Now, in the first place, Vienne is more than 
seventy miles in a direct line from the more recent 
Auvergne volcanoes ; in the next, Sidouius himself 
makes no mention in his writings of any eruptions 
having taken place in his neighbourhvod, although 
he wrote poems describing the beauty of the 
scenery ; and oven Anvergne is not mentioned by 
any ancient writer, except by Cwsar, who en- 
camped there and laid si ge to a city sitnated on 
a table-land, with craters close at hand in almost 
every direction; nor by Pliny, who gives a list of 
all the then known volcanic countries, including 
some very out-of-the-way ones; nor by Strabo, nor 
by any of the poets, as a country whero volcanoes 
were ever kuown to have been in action. 

For these reasons, and because no volcano could 
have burst out near Vienne without leaving some 
traces of its existence, Dr. Daubeny concluded that 
the Bishops of Gaul alladed to earthqunkes; espe- 
cially as “tbe underground thunder, the opening 
of fissures in the ground, the bursting out of ames 
and gaseg, the projection of water and of stones, 
the smell of snulphnr, the alarm evinced by the 
animals of the spot and neighbourhood, the elevation 
or depression of the land, noticed by Sidonius and 
by Avitus in the passares referred to by Sir Francis 
Palgrave, are all reported as concomitants of the 
great earthquakes which have occurred in more 
recent times.” Geologists have since accepted this 
conclusion as the correct one, in opposition to what 
I may call the theological position. 

There was, however, a volcanic region which had 
not been visited by any English geologist, and which 
had not been described—viz., the basin of Mont- 
brison, through which the Loire flows. Of this Mr. 
Scrope says in his work (2ud Ed., p. 28), “a further 
examination of this basin seems very desirable; 
now, as this district lies about half way in a direct 
line between the Puys,” about Clermont Ferrand 
and Vienne, it occurred to Dr. Daubeny that the 
disturbances spoken of as in the neighbourhood of 
Vienne, might have taken place around Montbrison, 
and accordingly. in the autumn of 1866, he visited 
that locality, and I bad the hononr of accompanying 
him on the occasion. We examined cnrefully the 
volcanic hills of the neighbourhood, and could find 
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no trace of recent volcanic eruptions; in his own 
description of this expedition published in the 
Quarterly Journal of Srience for January, 1867, and 
republished in his Miscellanies (Vol. I., p. 74), 
just before bis death, he says :— 


“I am now prepared to say that, without pre- 
tending to have surveyed the entire district, I saw 
enough to convince me that no volcanic disturbance 
which had occurred within tbis area at so late a 
period as that alluded to conid have escaped our 
notice, and that every indication of igneous action 
which presents itself throughout the country bears 
marks of a much greater antiquity. 

“Thus much, at least, I can venture to affirm— 
namely, that neither craters, streams of lava, 
scoriæ, nor even cellular trap, are to be met with 
anywhere within the limits of this district. On the 
contrary, the only igneons rocks which came under 
our observation consisted of a compact basalt, con- 
taining nests of olivine, a material which could only 
have been elaborated by the aid of great pressure, 
and under a different configuration of the surface 
from thet now existing.” 


The Doctor therefore reiterated his statement 
that the lively picture drawn by Sidonius” should 
not be regarded in any other light than as the 
offspring of a lively imagination, dwelling upon 
reports which had reached the author with respect 
to some fearful earthquake which may have occurred 
in the neighbourhood of Vienne.” 


I willconclude by advising those who wish to study 
volcanic phenomena to go to Auvergne: they can do 
so at almost any time of the year, mid-winter, when 
it is far too cold for comfort, being the exception ; 
they will there see results of volcanic action far 
more varied and instructive than at Vesuvius or 
even at Etna, and they will also be able to study 
the effects of denudation on a gigantic scale. Few 
geologists seem to appreciate the fact that within 
24 hours of London is one of the largest, richest, 
and most beautiful of the volcanic countries in 
Europe. 


HINTS ON COLOURING PHOTOGRAPHS. 


HE increasing demand for coloured photographs, 
either as cartes-de-visite, stereoscopic en- 
largements, or slides for the magic lantern, opens 
n suitable field of labour, says Mr. J. Martin, in the 
Photographic News, for the educated of either sex; 
in fact, they are the only fit persons to undertake 
it, as it requires a lightness of touch not generally 
possessed by those accustomed to labour. But 
none can hope to succeed without some degree of 
talent, and who have had a sufficient practice in the 
use of colours to enable them to paint a tolerable 
picture without a copy, not a vile travestie of some 
chromo-lithograph, which is often the only practice 
afforded to school pupils. No particular box of 
colours, however prepared, will bridge over the want 
of experience. 


The greasiness of the surface of albumenised 
paper offers some obstacle to the uninitiated, but 
this is easily overcome by adding a little prepared 
ox-gall to the colours used, or even by passing the 
tongue over the surface. The greatest drawback I 
have found has been the difficulty of obtaining 
purity of tints in the half-shades and reflections of 
the flesh, owing to the muddy-brown colour to 
which the print has been toned, a sort of smudge 
which no transparent colour can remedy. This, 
and the tendency of silver prints to become yellow 
by age, has often caused me to consider whether it 
might not be better, when they are especially pre- 
pared for colouring, to use some other process, 
which would give a more favourable tint for working 
upon. As I believe any variety of tint can be given 
in carbon printing, this, with its permanence, would 
point it out as the most preferable, but would, 
probably, greatly increase the expense of a single 
copy only. 

When oil colours are to be used, two or three 
coatings of weak size, made of gelatine, should be 
given to the print beforehand, and allowed to dry. 
As in water, transparent colours can be used, and 
the effect muchimproved by touching the high lights 
with opaque ones. 


In portraiture, should the painter be sufficiently 
master of his art to paint a good picture in the 
usnal way, he will find it much better to use the 
photograph as a copy than as a substratum. 


Transparencies ou glass must always receive a 
weak coat of varnish before colouring, otherwise 
dabbing in the skies will do injury to the impres- 
sion. 

It shonld be understood that there is a great 
difference between colouring — that is, tinting —a 
photographie print and painting upon one; the 
ormer requires little more than tasty manipulation, 
the latter the skill ef a well-trained artist. 


Retouching negatives also offers suitable employ- 
ment, especinily for female artists, as it requiries 
light and delicate handling. I should think that an 
artist capable of retouching from the life—that is, 
rata peepee om customers — would be con- 
sidered a desideratum in man botograpbi 
establishments, and be liberally remunerated N 


ACTION OF A MAGNET ON THE ELECTRIC 
LIGHT. 


1 following account of the action of a magnet 

on the electric light is contributed by Pro- 
fessor E. J. Houston to the Journal of the Franklin 
Institute :— 


Having occasion recently to set np a large battery 
for experimental illustration of the properties of 
the light of the voltaic arch, I noticed a fact which 
I believe has hitherto escaped observation. The 
battery consisted of about eighty half-gallon cells ; 
fifty-five were Browning’s modification of the nitric 
acid battery of Grove. The negative element con- 
sists of sawed strips of very dense coke, the positive 
element of zinc. so arranged as to nse both surfaces 
of the coke. The remaining cells were of the iron 
battery. When first set up, the arch between the 
carbon electrodes measured fully 2in., while the 
flame frequently reached an equal distance above 
the upper carbon. The quantity ef the current was 
very good, much better, in fact. than the size of 
the plates would have led me to expect. 

The phenomenon to which I would call attention 
is as follows:— Wishing to show the well-known 
experiment of the rotation of the light by a magnet, 
1 approached a compound bar magnet to tbe light, 
holding it with one end pointing directly to the 
arch, in a horizontal plane equidistant between the 
carbon electrodes. When the nearest end of the mag- 
net was 4in. from the electrodes, the light was in- 
stantly extinguished. The regulator of the light which 
was employed is a form recently patented by Browning 
of London. The carbon points are kept at a constant 
distance from each other by the action of a small 
magnet worked by the battery current. Though 
inapplicable to small batteries, for the current I 
emploved it gave alight admirable for its steadiness. 
Thinking that the extingnishing of the light was 
produced by some cause other than the approach 
of the magnet, the experiment was repeatedly tried 
ina number of ways, until it was clearly shown 
that the cause could not be attributed to accident, 
but to the approach of the magnet. Thongh I have 
failed to find any published notice of this phenome- 
non, it seems probable that it may already have heen 
observed, as the conditions of the experiment would 
be almost exactly repreduced whenever the rotation 
of the light of the voltaic arch by the magnet was 
tried. Still, it may be conccived that though the 
necessary conditions for success in this experiment 
have often been nearly reproduced, they have sel- 
dom, if ever, been exactly reprodnced; for it was 
noticed that in no case was the light extinguished, 


THE RECENT ERUPTION OF VESUVIUS. 


[T= following is the substance of a lecture 

delivered at the University, Naples, bv Pro- 
fessor Palmieri, on May the 9th, as reported by the 
Times correspondent :— 


Great interest was excited by it. Several thou- 
sands assembled, and on Professor Palmieri entering 
the hall he was received with a round of applause. 
The terrible conflagration of the 26th of April, said 
the Professor, may be ed as the finale of the 
eruption which began on the 1st of January, 1871, 
and has lasted, with alternations, up to the present 
time. It generally happens that the eruptions, 
which are small and gentle at their commencement, 
terminate with great violence, carrying destruction 
to human dwellings and devastation to the country. 
Among the most fearful eruptions which history 
records was that of 1631. It is related that on that 
occasion 4,000 human beings were killed, and 6,000 
animals, cattle and sheep. Three centuries had 
elapsed since the mountain had given signs of 
activity; grass grew in the very crater, and she 
herds took their flocks there to pasture. Thus 
happened that taken nnexpectedly many were 
swallcwed up in the abyss which was opened; many 
were drowned or buried in the fiery flood, and others 
were destroyed by the pumice and burning stones 
which were vomited out of the summit and from 
other mouths. In strong centrical eruptions—by 
which is to be understood those which come from 
the upper cone of Vesuvius—great fissures are 
usnally produced, which eject matter from as many 
different mouths, the lowest of which are the most 
dangerous. Such was the case with the recent 
eruption ; for on the night of the 26th of April a 
mouth was opened in the Atrio del Cavallo, in the 
long fissure which had been made previously. The 
opening of this mouth formed, as it were, a hill in 
the Atrio del Cavallo resembling a chain of small 
mountains, and from underneath the lava issued 
calmly and rapidly, like a river of fire, while from 
the principal cone was ejected a continuous and 
violent shower of lava, smoke, asbes, and other fiery 
projectiles, which rose to the height of 1,500 metres 
(between 5,000ft. and 6,000ft.), while the mountain 
thundered terribly. Many had gone on that day 
and evening to see the lava, several of whom the 
Professor had endeavoured to dissuade from enter- 
ing the Atrio del Cavallo. Those who arrived later 
and remained until after midnight became the vic- 
tims of their curiosity. Between 2 and 3 o'clock in 
the morning the Atrio opened with a fearfal roar, 
and from the new mouth issued the lava with 


unless the length of the arch was nearly as great great impetuosity, wrapped in a cloud of “ boil- 


as the tension of the electricity admitted; that is, 
unless the electrodes were separated by nearly their 
maximum distance, consistent with the passage of 
the current. Were this condition not observed in 


| 


iog” smoke, ashes, and red-hot stones. Those 
wretched persons who were there were scalded by 
the smoke and wounded by the projectiles ; some 
of them died immediately, others later. Of the 


all cases, the approach of the magnet produced no | others who remained on the farther side no traces 


other effect than the rotation of the lizht, until it 
assumed a position in a vertical plane 90° from a 
similar plane passing through the magnetic axis of 
the bar. Then, again, another necessary condition 
is that both the tension and the qnantity of the 
current be of a strength greater than that of the 
current on which the experiment of rotation is 
generally tried. I have experimented with flames 
when these latter conditions were absent, and 
although the rotation was observed, the extinguish- 
ing of the light was in no instance produced. The 
compound bar magnet employed is formed of three 
bars. held together by brass screws. It is 1ft. long, 
lin. broad, and jin. thick, and is not at all remark- 
able for the strength of its magnetism. 

As to the cause of the phenomenon, I think it 
may be attribnted to the tendency of the flame to 
rotate on the approach of the magnet. This might 
cause the extinguishing of the light in two ways; 
either by the irregularities on the surfaces of the 
carbon electrodes offering greater resistance to the 
passage of the current from some points than from 
others, or by the current being unable to pass 
through the greater distance of the arched path, 
which is always assumed by the light on the ap. 
proach of a magnet. Another assumption, which, 
though perhaps not as simple as those already men- 
tioned, is at least as probable, is that on the approach 
of the magnet, there isa slight increase in the non- 
conducting power of the medium between the eleo- 
trodes, produced by their polarisation, and which, 
thongh always acting, can only manifest itself in a 
striking manner when the distance between the 
electrodes is near & maximum, aud the tension of 
the current is exerted to its utmost in passing 
through the non-conducting medium. This assump- 
tion of the polarisation of the medium between the 
electrodes, and its consequently diminished power 
of conducting the current, seems to be somewhat 
sustained by the fact, that a powerful electro- 
magnet, in the form of a horse shoe, when ap- 
proached, did not extinguish the light, although it 
produced rotation of the current, for we may con- 
ceive that the two poles, acting simultaneously on 
the medium, would neutralise each other's effects. 

I noticed, on several occasions, that the south 
pole of the magnet would not extinguish the light 

until it was approached lin. nearer than the north 
pole, namely, to within 3in. of the electrodes. 
This, however, may have been accidental. 


remained, they having been swallowed up and 

buried by the burning stream. Those tremendous 

disasters may be foreseen and prevented, but a 

good service of guides is necessary; moreover, 

the Observatory should be well arranged, well or- 

ganised, and good employés appointed to remain on 

the mountain during the eruption to give thealarm. 

On the night of the 26th of aon the lava precipi- 

tated itself into the Fosso della Vetrana, and, 

descending on the incline of the mountain over 

former beds of lava, invaded S. Sebastiano, Masse 

di Somma, and Coreola in the Cupa Giorvano, so 

called because, as it is said, that famous painter 

had a villa there. From 1852 to the present time 

the lava has filled up the Fosso della Vetrana to the 

height of 200 metres; if further additions be made 

hereafter, the Observatory must be destroyed, as the 

last lava is only a few metres under its level. The 

lava here has the breadth of a kilometre, and on the 

banks of this river of fire—a remarkable and novel 

phenomenon—small craters have been formed by 

the lava, which thundered like the principal eraber. 

and ejected smoke, ashes, and stones to the height 

of 70 or 80 metres. These observations are of great 

assistunce to science, as they show the course of 
operations in the interior of Vesuvius. I trast, ssid 

the Professor, that the lava will not make me pay 

dear for this good service by invading the Observa- 

tory. The velocity of the lava varies from 180 metres 
a minute to a few millimetres, depending much on 
the condition of the land, being quicker on the 
incline, less so on the plain and where there are 
obstacles. Issuing in a liquid form from the mouths, 
it runs with great velocity, but slackens its pace as it 
advances, cooling gradually, and forming, as it were, 
a skin on the surface. This increases in solidit wv, 
and so the progress of the stream is diminishes. 
When the lava ceased. Vesuvius continued te eject 
ashes and pumice, and still thundered; then the 
roaring ceased, and the rain of ashes decreased in 
quantity. Afterwards came heavy storms, which 
are commonly dangerous, as they are the occasion 
of great floods which, carrying down the ashes and 
pumice which cover the mountain, complete the rnin 
of the lands which have been spared by the lava. 
After the eruption of 1631,the floods were so atrons 
that the damage done by them was not lesa than 
that occasioned by the lava, and the lauds of thos, 
who suffered were exempted from taxes for te: 
years, like those which were damaged by fire. 


May 31, 1872. 
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There are some who think—and the opinion is 
general among the agriculturists of the Vesuvian 
distriot—that the ashes are beneficial to the land as 
manure, but that they in jure and sterilize it if water 
be added. The analysis of these ashes shows that 
a portion is soluble in water, another part not. This 
has the same properties as the contemporaneous 
am, and is a species of silicate which may be usefal 
to the land. After the eruption of 1812 there was 
an extrsordinarily abundant harvest in the Puglias, 
and it was attributed to the ashes of Vesuvius, 
which had been carried there by the wind. The 
ashes soluble in water, however, containing chloric 
acid, sulphuric acid, salmarina, burn land and wither 
vegetation. The beautifal country near Vesnvius 
which had been exposed to the recent conflagration 
is Dow a scene of squalid desolation. The harvest 
of this year is absolutely lost, and of that of next 
year we cannot indulge any cheerful hope. During 
the late eruption a report was spread in the city, 
giving rise to great alarm, that the crater of 
Vesuvius bad become an electric pile, and that 
at a certain hour a strong earthquake wonld 
shake Naples to its foundations. That report 
was exaggerated, but the currents of electricity 
developed in the voloano were very strong. These 

benomena do not accompany all eruptions. In 
is, the latest, the essor observed a large 
quantity ef lightning which flashed in the great 
pile of smoke and ashes which rose from the 
crater. The noise which accompanied this lightning 
varied according to the 1 of its daration. 
When short, the noise was and round, so to 
speak; when it was longer it produced a sound 
which was dry and hissing like that of tearing 
paper. The lightning is generated by the violent 
ejection of smoke and ashes, means of which 
the electric currentis established. The lava is now 
firm ; is spent and yet smokes—not to be wondered 
at after so recent an eruption. We have seen the 
lava of 1858 still smoking in several places. These 
jeta of smoke are called fumaroli.“ These smoke- 
holes are communications between the upper crust 
of the lava which has hardened and the internal 
mass still incandescent. Around these holes are 
formed sublimates of oxide of copper, of chloric 
acid, of sal ammonia, of gia pay &c., which invest 
the lava with forms and colours at times the most 
beautiful. The Professor said he had analysed the 
smoke which rose from the lava, and had discovered 
that it dissolves in salt water. From this he inferred 
that the waters of the sea are disturbed by those 
terrible convulsions, and are mingled with the fire. 
At the conclusion of his lecture, Palmieri said that 
on the evening of the eruption Vesuvius appeared 
to sweat fire through every pore, which by nigbt 
N like so many specks of flame attached to 
back of the dark cone; by day those flames 
were changed into smoke. Palmieri thanked the 
authorities and all others who had manifested so 
lively a aypay for him, wbich had well repaid 
him for the labour and anxiety he had undergone 
for the benefit of science. What I now send ia, says 
the correspondent, of course, only the digest of a lec- 
ture which will, nodoubt, be published. It is, however, 
a faithful report, as I have ben permitted to trans- 
late some notes which were taken on the occasion. 
Many addresses from public bodies have been for- 
warded to Palmieri expressive of admiration, and his 
Majesty has sent him a distinguished decoration— 
the Grand Cross of St. Maurice and Lazarus. 


THE ANTI-MILDEW GRAIN PROTECTOR. 


MECHANICAL method of preventing corn 

and seed in bulk beceming affected with mil- 

dew has recently been shown in London by Messrs. 
Adutt and Co., of Mark-lane. It is an invention by 
Mr. Joannides, and consists of an arrangement of 
perforated and solid tubes, on the principle of the 
siphon, whereby the air is passed through the mass 
of the corn as stored in the hold of a ship, in 
granaries, or in warehouses. It is well known that 
the commercial value of cargoes is frequently re- 
duced by a portion becoming damaged, and then as 
the samples taken from each hold are mixed by the 
brokers for disposal in the markets with a view to 
insure a fair average, the whole cargo thus really 
becomes reduced in price. This and many other 
illustrations which might be given would show that 
the prevention of mildew is not only of high im- 
portance intrinsically, Lut considerable expense 
might be well incurred to avoid the deterioration ef 
large 5 on the voyage. For hay ricks, too, 
a good system of internal ventilation would go a 
long way towards preventing heating or in facili. 
tating drying. The apparatus consists mainly of a 
system of double tubes, one external and perforated 
all over, the other internal and only perforated at 
the end of each branch. The arrangement is as 
follows There is firsta vertical perforated cylinder. 
from which fore and aft and port and starboard 
erforated arms extend in single or in two or more 

lers. The cold air taken in at the bell mouth of 

the vertical tube descends, and finds escape partly 
through its own perforations and partly through 
those ouf the branches, and thus intermingles with 
grain through every interspace. When heated 

or under pressure in closed hold, a portion of 


this air escapes by the internal tubes. and thus a 
constant cireulation is maintained, as may be shown 
in the models by means of smoke. A full-sized 
machine ordered for Wallachia may be now seen at 
Mesers. Rotherall and Bastin’s, Blackfriars. In 
length its tnbes are 32ft., across the ship 19ft., the 
vertical tube being 13ft., or, in otber words, the 
tubes extend nearly across the hold in both direc- 
tions; above the hatches the tubing to the bell- 
mouth will rise some 7ft. For granaries and other 
magazines, where a strong current cannot be in- 
sured ason ship, an Archimedian screw arrange- 
ment has been made for forcing down the air into 
the store amongst the corn. Experience will no 
doubt show other advantages and applications. The 
plan has the merit of simplicity and of working 
without need of any continuons attention. 


OHEMIOAL NOTES. 


— — 


Potash from Maize.— The American Journal 
of Pharmacy gives the results of some researches 
into the chemical constituents of the cobs of Indian 
corn. In a series of analyses it was found that the 
cobs contain on an average, in 1,000 8, 7°62 
parts of carbonate of potash, ur nearly twice as 
much as the best specimens of wood. Statistical 
data are given showing that, taking the average 
production of corn in the United States alone, there 
might be extracted from the ash of the cobs, quan- 
tities of which are used as fuel for steam-boilers, 
no fewer than 51,612 tons of pure carbonate of 
potash, while, moreover, a quantity of chloride of 
potassium may be simultaneously obtained: 100 
parts of the cobs, dried at 100°C., contain on an 
average 1°171 ash, consisting of 0'899 KCl. 0:836 
K,CO;, 0'230 silica, lime, iron, and charcoal, and 
0:105 loss. 


The Formation of GPycogen in the Liver.— 
Some years ago Dahnhardt removed the glycogen 
from numerous livers, and then found that, by the 
action of gently oxidising substances, glycogen 
could be obtained, which, by the action of saliva, 
was again convertible into sugar. In other words, 
he maintained that there was or might be a t- 
mortem formation of glycogen. Dr. Luehsinger 
has lately repeated these experiments in Kühne's 
Laboratory, with a different result. He thinks that 
Dähnhardt did not entirely remove the glycogen 
originally preseut, and that if this were thoroughly 
aaa completely extracted by rapid division of the 
organ after death, and boiling the pulp in successive 
quantities cf water till all opalescence had ceased 
to appear, no further formation of that substance 
would occur. 


Detection of Vitriol in Vinegar.—The follow- 
ing process will, says the American Journal of 
Pharmacy, detect the 500th part of free salphuricacid, 
and is accurate for all practical purposes. An ounce of 
the vinegar to be examined is reduced by evapora- 
tion on a water-bath to about half a drachm, or the 
consistency of a thin extract ; when quite cold, half 
a fluid ounce of strong alcohol is added, and 
thoroughly incorporated; the free sulpburic acid 
will be taken up by the alcohol, to the exclusion of 
any sulphates; the alcoholic solution should stand 
for several hours, and then be filtered; add to the 
filtrate 1 fluid ounce of pure distilled water, and 
evaporate the alcohol off by the application of a 
gentle heat; the remaining liquid is then left for 
several hours, and again filtered; to the filtrate, 
previously acidulated with a few drops of pure 
hydrochloric acid, a solution of chloride of barium | 
is added, which, if sulphuric acid be present, will 
yield a white precipitate. 


A New Method of Obtaining Potassium.— 
Professor Dolbear gives the following as a new 
method by which ke obtained potassium :— White 
stick caustic potash of commerce was dissolved in 
water and then treated with sulphuretted hydrogen 
in the way commonly described for making 
potassium sulphide, K.S. The solution was 
evaporated until it was solid when cool, when the 
yellowish mass was mixed with more than its bulk 
of iron filings and chips, and the whole put into an 
alembic for distillation. Tbe heat of a farnace was 
applied till the alembic was of a bright red heat, and 
the products of distillation were received in common 
coal oil. The product was rather small, as some of 
the potassinm vapour decomposed the heated vessel; 
nevertheless, the potassium showed itself, when the 
oil was poured off and the residuum turned upon 
water, by its characteristic ignition and flame. The 
reaction is simple, and may be thus represented: 
KS + Fe = Fes K.. He says that he has not 
convenience; for experimenting upon this on a scale 
large enough to test its comparative value; it needs 
some special arrangement of protected vessels, as it 
violently attacks common crucibles, porcelain, and 
glass. ‘Che materiuls used for thus obtaining it are 
of the required cheapness, and the iron sulphide 

roduct can again be used to furnish sulphuretted 
hydrogen for another quantity. It is probable that 
sodium can be obtained by an analogous process. 


LETTERS TO THE EDITOR. 


— at 


(We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 
possible.! 

All communications should be addressed te the Editor 
of the ENGLISH MECHANIO, 81, Tavtatock-street, Covent 
Garden, W.O. 

All Cheques and Post Office Orders te be made payable 
to J. PASSMORE EDWARDS. 


“I would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original.“ - Montaigne s Essays. 


%% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 

— => 


GLASS SUN-SCREENS—THEORY OF VISION— 
PAINTING THE SPECTRUM—PURCHASE OF 
A SPECTROSCOPE — AND SECONDARY RE- 
FLECTIONS. 

(4228.}—Di1p Mr. E. L. Berthon (let. 4148, p. 224) 
ever try smoking the fleld-lens of an eyepiece for solar 
observation? It is only a rather rough way of doing 
what he advocates, absorbing light and heat by minute 
solid particles. In theone case they are of carbon, 
in the other of silver; bat the principle is the same. 
It is no novelty. 

I begin to see that E. J. D.” (let: 4161, p. 227), is 
writing, not for his ostensible purpose of obtaining in- 
formation, but in reality for the sake of arguing. 
Commencing on p. 510 of Vol. XIV. (let. 3493) with 
an account of an experiment which, I sincerely believe, 
he had never tried, he requested to know how certain 
alleged effects were produced? Since then he has 
kept up a desultory fire of questions, every one of 
which he might have answered for himself by reference 
to any decent work on optics ; and now, in his last com- 
munication, he makes a variety of vague shots and 
random assertions, and demands an explanation not of 
what really occurs, but of his own imperfect and oon- 
fused ideas of it. What, I should like to know, does 
he imagine to be (so to speak) the dimensions of a ray 
of light ? beeause he talks of one as though it were a 
cylinder of the size of an average walking-stick. Has 
he no means of access to any work dealing with the 
amplitude of the vibrations of the differently coloured 
rays? And can he not thence form some notion of the 
uncountable millions of rays which would be thrown 
off hie hypothetical statne ? As for what he says 
abont mirrors and their action, I confess that his 
argument might be enunciated in poe J ese 
for all that I can make of it. How on earth can 
“ direct parallel rays” proceed from any part of a 
man's body toa mirror? Rays diverge from a point, 
though, of course, the more distant such point is the 
nearer they approach to parallelism. Surely, E. J. D.” 
does not wish me to reproduce the time-honoured 
diagram of the gentleman of easy manners in knee 
breeches and a bag wig, admiring himself in a 
looking-glass ; which has done daty in books of optics 
as an illustration of reflection since a period long 
anterior to that at which any reader of these lines 
entered this world? I really should be ashamed, sir, 
to ask you to engrave it. Besides, “ E. J. D.” can 
easily make a simple sketch for himself. For example, 
if he will draw bis own profile facing a mirror, sur- 
mount his head with a tall conical cap, and from the 
apex of this cap draw lines to represent rays radiating 
in every possible direction, he will find that a certain 
portion of such rays only will reach the mirror. H 
now, at every point of contact of these rays, he will 
erect a perpcndicalar, and make the angle of reflection 
of each ray equal to ite anne of incidence, he will see 
immediately what rays will reach his eye, and will 
hence be able to determine at once in what direction 
the reflected image will appear. Again, his notion— 
or rather Sir David Brewster’s—of “three primary 
colours,” has been long since exploded, Helmholtz, 
Sir John Herschel, and Maxwell, all having shown 
that prismatic yellow and blne can, under no circum- 
stances whatever, bs made to produce green, while a 
mixture of prismatic green and red does produce 
yellow. Moreover, the spectroscope demonstrates 
irrefragably the definite character of the refrangibility 
of the various colours of the spectrum. Who, too, if 
it be not a rude question, has been cramming poor 
“E. J. D.” abant Encke’s Comet, and the settlement 
of “the ridiculous theory of ether existing in space ”? 
and, supposing that it were proved to-morrow that 
Eucke's Comet was retarded by (say) Meroury, how 
could, or would, that affect the theory of the 
lnminiferous ether? The real fact, however, is that 
“E.J. D.” bas all this time (while apparently sitting 
in statu pupillari), been engaged in instructing 
me, aud J, ungratefal wretch that I am, even now 
don't see it. 

Utile Dalei (query 11875, p. 236) may paint the 
spectral colours upon his disc by employing the 
following pigments— he should use the ordinary cake 
(not moist) water-colour paints, and rub them up with 
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water to the consistence of crenam—carmine, Mars 
orange, cadmiam, lemon yellow, emorald green, nltra- 
marine, Prussian blue, and rose madder. Imay add, as 

sgiblv being of some use to yonr correspondent, that 
if he divides the cirenmference of his cardboard circle 
into 860°, violet will fill a sector of 109°, indigo one of 
47°, blue one of 48°, green one of 46°, yellow one of 27°, 
orange one of 27°, and red one of 56°, 

4% W. H. H.“ (query 11906, p. 237) will scarcely get a 
spectroscope of any use to him under five guineas, at 
which price what is called the student’s spectroscope is 
sold. By the aid of soch an instrament, and a Bunsen's 
burner, he will soon learn to identify the spectra of 
many of the metals and motalloids, and to map them ; 
as also to compare them with the dark absorption lines 
in the spectrum of sunlight. I do not think that a 
micro-spectroscope is a good thing to begin with. It 
shows the absorption bands in various vegetable in- 
fusions, in blood and other finila, &c., beautifully; but 
although all this is curious and interesting enongh, it is 
of very limited and special nse, and teaches the student 
very much less asto the great fandamental principles 
which underlie spectram analysis than does the form 
of instrument which I have advised“ W. H. H.“ to 
procure. Having mastered this, he may havea spectro- 
scope fitted either to his microscope or telescope, and 
will be in a condition to employ it to advantage. I 
have mentioned five guineas as the smallest price at 
which an efficient instrument is Procurable, but if my 
querist can afford ten guineas he will get a very 
superior one. Beyond this price, however, I wonld 
certainly counsel him, as a beginner, on no acccunt to 
go. I would, in conclusion, recommend W. H. H.” 
by all means togo to the leading maker. A“ cheap 
and nasty spectroscope is an uncommonly poor 
investment. ; 

Is Mr. Buchanan (let. 4198, p. 251) perfectly certain 
that the sppearance which he attributes to double 
refraction has not its origin in double reflection instead ? 
I mean to a second reflection from the inner surface 
of the window pane. This is a phenomenon of tho 
very commonest occurrence. 


A FELLOW OF THE ROYAL ASTRONOMICAL BOCIETY. 


LONGITUDE — JUPITER'S TEMPERATURE — 
PRONUNCIATION—THE PLANET VULCAN— 
AND DOUBLE STARS. 


4224.1 —Ix its existing form the letter (4148) of 
“L.T. Y.” on p. 224 admits of no answer. All that 
your correspondent says, in offect, is that, by observing 
the transit of a star, or stars, he found his clock to be 
49sec. wrong. Bat then he goes on to add the wholly 
inexplicable assertion that he “fonnd the average cor- 
rection to be 49°23 sec.,” and that he has since ascer- 
tained, from official survey map, the exact correction to 
be 49°87 sec.” The exact correction with reference to 
what ?—the difference of longitude between his obser- 
yatory and his office—the Philadelphia Observatory, or 
where? because not a solitary scrap of information 
does he give with regard to this, the very gist of his 
question. The whole communication is a puzzle: 
because Philadelphia (the High School Observatory) is 
7m. 848. east, or fast, of Washington, the American 
initial Meridian. Nor does the introduction of the 
English Nautical Almanac mend matters, inasmuch as 
Philadelphia is 5 honrs and 38 seconds west, or slow, of 
the Meridian of Greenwich, for which our Britizh 
Ephemeris is compnted. Besides, it is of no earthly 
ute for a man to determine his local time (even with 
the most refined ncenracy), for the purpose of ascer- 
taining his longitude from some other station, unless 
he knows the precise time at snch station at the exact 
instant of his own observation. How any possible 
means can exist of determining correction for lonci- 
tude without the aid of other observers” is a profound 
and awfal mystery to me. 

The question (11883, p. 237) of Mr. Whitaker directed 
my attention to the article in the Cornhill Magazine, 
“A Giant Planet,“ which I have since read throuch , 
with a great deal of interest. After my own expression 
of opinion, repcated more than once in those coluinns, 
as to the enormous extent of Jupiter's atmosphere, my 
querist will readily imagine that I have somewhat enre- 
fully considered everything that has been advanced to 
account for the marked changes which eves moderate 
telescopic power enables us to detect in it. I do not 
think, then, that I am exaggerating when I say that. ti:e 
author of the paper referred to seems to me to have 
propounded the only theory that gives even a plansible 
explanation of the appearances which we witnesa. If 
we assume, as we have every right to do, that the 
members of our own Solar system had a common 
origin, and havecooled down fromastateof incandescent 
gas, then, obrionslr, the largest bodics, and notably 
those surrounded br the densest atmosphores, would 
ret in their heat the longest. I find then no difticulty 
In tl:e conception that Jupiter may, even vet, retain n 
tetuperature such ag that postulate. by the author of 
the essay in the Cornhill. I do not say that this: 
theory will account for all the phenomena recorded, 
because other causes havo probably operated in pro- 
ducing them. If, for example, there be any truth in 
the recently advanced idea that the colouring of 

upiter's equatorial region undergoes a periodical 
change, this certainly would seem to demand something 
more than the mere constant effects of an invariable 
high subjacent temperatare, and of the planet's rapid 
rotation, to explain it; but this would searcely invali- 
date the theory advanced by the Cornhill essayist, if 
we view itas an explanation of the leading phenomena 
exhibited by the Giant Planet“ « The name of the 


writer is not given,” as M ris 
really should troub r. Whitaker remarks, but I 


authorship of suc 


discussing. Personally, I should en lea vour to ascertain, 
in the first place, whether the writer’s assertions were 
mate eovcerning facts; and in the next, whether bis 
inferences from such facts were legitimate ones. Once 
satistied on these points, it would matter nothing to mo 
whether such au es:ay proceeded from the pen of tho 
Astronomer Royal or from that of Orton “the 
Claimant.” 

In answer to the second part of Mr. Whitaker's 
qnery, I may tell him that Sirins is prononnced with 
the first as in sit; and with reference to the third, 
express my belicf that the planct Vulcan has no exis- 
tence. I by no means intend to assert that a planet. 
or planeta, may, and do, not exist between Mercnry and 
the Sun; bnt as to Lescarbanlt's planet, to which the 
name of Vulcan was given and an orbit assigned, it 
reems morally certain that it must have been picked up 
long before this had it been an objective entity. 

I cannot find anv very recent measures of F Boötis 
(asked for in let. 4222, p. 257), althangh I havea strong 
impression that some were made and published not 
long since. The latest that I am cognisnant of, of 
» Coron, are those by Mr. Knott, who gives position 
angle 15°85°, distance 1:003", epoch 1871:54. Why does 
not Dr. Blacklock try — Ures Majoris, of which the 
components are now, as nearly as mav be, 1:05" apart? 
This is a good deal within the theoretical separating 
power of his aperture, but is a very good test notwith- 
standing. 


A FELLOW OF THE ROYAL AsTRONOMICAL SOCIETY. 


MR. GOSSE'S “OMPHALOS.” 

[4225.]—Mr. Gossk (let. 4204, p. 255) invites me to 
anecer his“ Omphalos.” I most distinctly decline to 
do anything of the sort. There is simply nothing in it 
to answer. At the risk of being again acensed of 
u“ gratnitons ungentlemanliness,“ I say, quito de- 
liberately, that I never read such a mass of utter 
rubbish in my life as the book in question; and I assert 
with the ntmost confidence that this opinion will be 
fonnd to be justified by every single review of the work 
which appeared in the scientific journals at the time of 
its publication. I feel, howeyer, that an apology is 
due to Mr. Gosse for my assumption that his perfor. 
manco had passed into the bntterman’s hands; aa it 
would seem to be still camboring the shelves of Mr. 
Van Voorst. Requiercat in pace. 

I protest against the implied notion that an anony- 
mona writer is bound to say smooth things. II there is 
one thing that hate utterlv. it is quackery, be it religious, 
scientite, literary, or political ; and if any man, even 
my nearest and dearest friend, puts forth a mischievous 
or (as in this enso), merely a hopelessly foolish book, 
neither fear nor favour sball prevent me from giving 
an honest opinion of it in the very plaiuest English at 
my command, 

“ Acccpting my postalates,” says Mr. Gosse. Exactly: 
Accept the postniate that5 — B = 19, and see whether 
I will nat deduco results before which“ The Glorious 
Metric System" shall pale aad dwarf into utter in- 
significance. 

And now, lest, as is probable, a verr large proportion 
of yonr readers shonfd wonder what this precious book 
is all ahont, and imagine that there ma really be 
something in it: let us hear its pervading idea, as 
tersely expressed by the great American essavist, Oliver 
Wendell Holmes: —“ Mr. Gosse can believe that a fossil 
skeleton, with the remains of food in its interior, was 
never part of a living creatrre, but was made just as 
we find it—a kind of stnge-proverty, a clever cheat, 
got up br the great Managor of the original Globe 
Theatre.” Tuis is “reconciliation "—with a vengeance ! 

A FELLOW oF THE ROYAL ASTRONOMICAL Society. 


A NEW FORM OF COMBINED VIOLIN, &c. 


[4226.1-—I HAVE before tried to deprecate any appeal 
to me by The Hurmonions Biacksmith ” (let. 4201, 
p. 25N on subjects of which he is a most thorough 
master, but of which I am even as a little child learn- 
ing its alphabet. U I wanted an opinion, or informa- 
tion, recondite or elementary, with regard to any form 
of musical instrument, he ia (merely as a matter of 
course) the first man whose aid I should invoke; and 
here he is claiming mine! Buch an inversion of tho 
proprietics has scarcely occurred since Mr. Tapley was 
moved to evelufin (anent Marlin Chuzzlewit's apology 
to him in Even), The head partner a asking forgive- 
ness of Ca., eh? There must be something wrong in 
the firm when that happens. I must have the books 
inspected and the accounts gone over immediate.” 

Rat, having gnarded myself from any possible impu- 
tation of a claim on my part to speak ex cathedrá, I 
may say that the inge’:ions instrument devised by 
“The Harmonions Blacksmith" seems to possess con- 
siderable capabilities for the performance on it of 
simple melody. It seems ta me, thoneh, that the bridge 
(or whatever anawers to it, for this is nat indicated 
in his sketch) would have to be very much arched, 
aud this would necessitate a pecniinr style of 
bowing. Fingering, too, wonld, I fancy, be a bit of a 
puzzle. These, however, are matiers of detail, aud in 
no sense affect the principle of the instrument. I 
should not anticipate tle dimienlty alleged us a probable 
one by Tie Harmonious Elack-mith's“ friend—viz., 
the want of synchronism in the vibration of the sound- 
boards, tied together as they woul] be; but it is almost 
impossible to reason à priori with referenco to 80 per- 
fectly novel an arrangement, ani “an ounce of prac- 
tico” wonld most peculiarly in this case be worth a 
pound of theory.” 

Shonld “The Harmonions Blacksmith” go to the 
cost of having his curious invention constructed, it will 


le myself exceedingly little as to the be interesting to learn tho result of his first ûddle. 
h a paper as the one we have been A FELLOW oF THE ROYAL ÅSTRONOMICAL SOCIETY. 


May 31, 1872. 


OBSERVATIONS ON “THE HARMONIOUS 
BLACKSMITH’'S* NEW FIDDLE. 


[4227.1—Since reading the interesting letter of our 
musical friend, I feel several inches taller, and in 
return, hope The Harmonious Blacksmith's * shadow 
will never grow less. But I most again draw “om” 
readers“ attention to the great difference in prodneing 
tones by percussion and bowing. I may beat a drum 
more and more, and till it bursts it will sound londer 
and londer ; this applies to all percussion instruments, 
but I cannot bow a string, increasing the pressure 
every time, and produce music; instead of that I 
should have a series of terrible noises or ghrisks. 
Therefore, it seems to me impossible for one string 
(bowed) to move more than one soundboard, made of 
the same wood. Our new fiddle would do if we hada 
string to each soundboard, and I would ask could one 
string be connected with each breast without the ad- 
mission of a soundpost? Ido not mean to go through 
the middle of the serios, but attached by some arrange- 
ment of bridges, bringing them under one bow. It 
may be remembered that I noticed lately the curious 
fact, that if a violin string is bowed directly on its 
side, half the power is gone (to be bowed near the nnt), 
bat still more curious, the tone when played in thia 
mode is revived when the sonndpost is removed, I 
think from this that the soundposts in the new fiddle 
would act as dampers to the tone, because the strings 
would be played on their sides. I say on their sides, 
for having no bridge there would be no distiuction be- 
tween one side or other of the strings. I wish al! 
instrumentaliste, especially violoncello players, to 
notice the hint I gave about sound reflectors for the 
back of fiddles. I tried the tone of a violoncello with 
a piece of mahogany placed against its back, and it 
was increased not a little, bat very much. Of course, 
this is treating the fiddle asa musical box; it sounds 
better on a table than when held in the air. However, 
don't ran away with the idea that a box made of hard 
thick wood would be better ; it wonld act the contrary, 
so would a box of soft wood. Yet I am inelined to 
think that the reflector should not be of uniform 
thickness, but I am ignorant on this point. Twopieces 
of half-inch stnff, however closely placed together. 
make a bad reflector, but in the whole condition of 
lin. is very good. Does not this seem to point to the 
idea of so many atoms or centres being required to 
each tone, these grains together forming columns of 
resonant matter? If the said columns were not 
required, metal soundboards or reflectors would do 
better than wood. The grain of the wood, I need hardly 
say, forms the colamns I allude to. We may now 
understand the reason why the breast of a violin is 
made in two pieces or halves. The bridge has two feet, 
one on each piece, and they act and react on each 
other. Now, if we had more pieces, we should have 
more centres, atoms, and columns for the sound, but 
the bridge would have more fect to connect them, if 
that were possible to manage. I want to enlist the 
sympathies of Mr. Schacht in this matter of violin 
breasts and reflectors (both distinct things), especially 
after reading his observations on soundboard constract- 
tion, on p. 71, let. 2734, Vol. XIV. There is a law hinted 
at and a promise to describe it. May I respectfully ask 
him to favour us with the description, as I think it 
might apply to the present subject? He states, I thick, 
that in a soundboard constructed of narrow lengths of 
hard and soft wood alternately joined tegether, friction 
was caused between the two opposites. How abont 
making the breast of two pieces, one thick, the other 
thin, hard or soft? If this would answer, then we 
might do without the baek, and making another breast, 
so as to bring the different kinds of wood under each 
other, connected by soundposts alternating on each 
sido of the bridge (it will never do to have them 
directly under each other), we should be able to bow the 
top side of the strings, and thus get the full benefit of 
this combination. FIDDLER 


STRANGE AND RARE MUSICAL INSTRUMENTS. 


[4238.] — TuE Harmonious BLacesÊȚırE” (let. 
4137) will find a good description of the corno di bas: 
setto or kramm-horn, in Albrechtsberger's “ Thoroagh- 
Bass and Harmony,” three volumes in one, P. . 
Extract therefrom:— It is distinguished from the 
clarionet by being curved, and reachinga third lower. and 
has the largest compass of all wind instruments 1 
tains four whole ootaves in regular order. The clarione 
is to the corno di bassetto what the hautbor is to the 
English horn, and both may be termed branches of 
same stem. The scale is the same as clarionet, but! 
contains four lower notes. ALEFI. 


[4229.]—Corwo DI BASSEETTO (not de), Basset Horm, 
a species of clarionet, sounding a fifth lower than = 
notatien. Its tabe, which is longer than the clarion 
is bent about the middle, forming an obtuse angle, 4 
bas at the lower end a small metal bell. By tue ae : 
special keys it produces two notes which are want 
in tho clarionet—siz., small C and D (really 2 À 
and G). Its scale ig written in tbe G clef, extend 
from small E to three-lined D (really large a 
to twelined G). Mozart uses it in his 1885 
“ Il Clemenza di Tito; and in the . 
wherein the whole chorus of wood instruments 18 ref 
sented by two basset horns and two bassoons. vert 
tone is soft, elegiac, and rather lugabrious; it 18 15 
rarely used, having given place to the more power, 
clarionet. The Germans call it " kramm-borm, w 
i.e., crooked horn, a corruption of which term, { a 
mons is still used by organ-builders, as the name 
the atop which closely imitates its tone. 2 

Strathburys, Glasgow. W. B. Marsus 
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PRIMITIVE PIANOFORTES, ALIAS DULCIMERS, 
WITH AND WITHOUT STRINGS. 


[4230.]—Ir may be held to be evidence of an ancnl- 
tivated musical taste, but I can’t quite get over my 
affection for one of my early loves, to wit, the dulcimer. 
Doubtless, this is a very primitive sort of pianoforte 
compared with our modern repetition concert grands, 
but, like most old things, which have not become quite 
extinct, and also some which have, it has some elements 
of goodness, for it is capable of yielding sounds whose 
londness and timbre may be varied at the will of a 
skilled player to a much greater extent than those of 
any pianoforte with mannal keys I have had the good 
fortane yet to hear. 

About forty years ago a man, then considerably past 
middle age, used to obtain his rather precarious liveli- 
hood by tinging in the streets and in pnblic-honses, 
especially at old Bagnigge Wells tavern, then ove of 
the fow existing predecessors of the modern music-hall. 
This not very refined vocalist, who, like Mr. Sims 
Reeves, was troubled with a chronic hoarseness, acoom- 
panied bis not remarkably swoet voice on a large 
dulcimer, possibly ancient French ‘ Pantaleone,” 
converted,“ ag my religious friends term it, and 
having wire substitated for its original catgut strings. 
His instrument was far longer than any other dulcimer 
I have scen, being about 7ft. long by, perhaps, 2ft. 6in. 
wide in the middle. In form it was a truncated triangle, 
about half a yard wide, or, perhaps, less at each end, 
and its compass was, if I remember correctly, four and 
a half octaves from F F toC in alt. It was a trichord 
(although it bad not what the piano advertisers term a 
“ trichord action,” whatever that may mean), for 
about two octaves, bichord to about C C. and below that 
note unichord. It had no covered strings, but F F, 
which was abont 6ft, long, was strung with copper 
wire, nearly, if not quite, one-tenth of an inch in 
diameter. This instrament was tuned in the scalo of 
F major, without any semitones not in that key, 80 but 
very little modulation was possible on it. 

The certainly clever, if not very refined, performer 
on this primitive pianoforte, held in his hands two 
triple-headed hammers, whose three heads, each abont 
IIin. long, were covered with leather, differing much 
in thickness and hardness, one pair being extremely 
hard, and used—excepting for the higher treble notes 
—almost exclusively for fortissimo passages; another 
pair, which were of mediam hardness, were those he 
generally employed. The third pair of hammers being, 
like the writer, extremely “ soft,” made the instru- 
ment do what he has been doing for a long time—viz., 
‘sing small ”—i.e., pianissimo. Aa these hammers 
were disposed radially at 120°, and their sticks had 
three flats—I don’t mean E flat major, but three flat 
surfaces, whose. positions correaponded with theire— 
the performer could change his hammers instan- 
taneously by causing their sticks to perfarm one-third 
of n revolution between hie Angers and thumbs, by 
which he held them ; in a word he was able very easily 
to “get down to the flats,“ which was more than the 
Claimant said was possible on or with the French horn. 
I fear he, however familiar with fiata,” was not quite 
up to the Attorney-General or Mr. Hawkins, probably 
eae they are " sharps,” certainly not B or other 


This three headed cerberas—I monn hammer 
enabled the performer to vary the londness and timbre 
of the sounds toa greater extent than any pianist can 
do (for few pianofortes are provided with two sets of 
hammers), even if his inetrament be provided with 
that excellent thing the celeste; consequently, the 
powers of expression of the dnloimer player excoeded 
those of any young lady who has learned (or whose 
trusting parents fondly suppose to have learned) the 

Pihanner.“ From the proportions of its strings I 
need hardly add this was a very powerfal instrument, 
indeed this is a necessity when you have to perform 
in the public streets, and are assisted (?) by acontinuons 
cartwheel accompaniment. It was far louder than 
Any grand piano then made; both ita bridges were fixed 
on its sounding board, which must, I think, have 
caused it to produce louder sounds, at least in the 
bass; besides which, as the performer held his rather 
long-handled hammers in his hands, he was enabled to 
strike ita strings with far greater foroe than any player 
can do who has to perform on an instrament 
provided with a mechanical action, be that action 

‘Der Englisch Mechanick,“ the German action, in- 
vented by Stein, or even Erard's French mechanisck 
(said to be the most powerfal of all, which I greatly 
doubt), Mata’s, alias Hookinson's, action, which I know 
to more poworfol than any other now in use, or 
even my own horizontal grand action, which far sur- 
passes them all in the force with which its hammers 
strike the strings. This very primitive pianoforte, 
alias dulcimer, was, indeed, a very effective instrament 
for accompanying the voice, aud was, in my opinion, 
Superior to small bells for instrame per- 
nce. 

Bome quarter of a century later, when the performer 
an the above instrument must, in the ordinary course 
of Nature, have gone over to the majority,” as the 
French people express the termination of mundane 

e, I became acquainted with an old journeyman 
pianoforte-maker, who was often seen (and heard) in 
the City performing on a very powerful dulcimer, whioh 
he constructed something like one of the modern 
fashionable six-feet grands. It was a trichord instru- 
ment throughout its compass, six octaves from C to C, 

the semitones complete, seventy-three notes, 
exeepting about an octave and a half of bichord- 
covered strings in the bass. Although, perhaps, two feet 
shorter, it was considerably wider than its predecessor 
abore described, and ite sounds yet more powerfal, 
excepting, perhaps, in the lower part of ita bass; at this 
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we need not be very much surprised, when I relate ite 
trichord G's were strung with No. 16, 17, 18, and 22 
wires. Power, in the sense of loudness, was, indeed, 
almost a necessity for accompanying the remarkably 
loud bass voice of its constructor, who, if surpassing 
Stentor had been the chief qualification for that office, 
might, like E. J. Reed, have been Chief Construetor to 
the Navy,“ for his voice rivalled Lablache's in power if 
not in purity and sweetness—sooth to say, there was but 
little ‘‘sweetness or lightness" in it, and the very 
smallest conceivable “ melos” in his melody. Genen- 
Ingies are sometimes rather difficult to trace, but I 
think my “ horsey friends wonld, had they but heard 
him, have bad not the least difficulty in determining 
its parentage, and that, in sporting phraseology, it had 
certainly been got by Mr. Black Smyth's Big Rubber 
out of Mr. Ffrench Roll Baker’s Rough Rasp.” The 
‘Harmonious Blacksmith“ is extremely sorry to add that 
that regard for truth which distinguishes him compels 
him to testify that he often heara many voices, both 
masculine and feminine, which sound to him very 
much as if they were descended from the same dam 
and sire. 

We owe something to the dalcimer, doubtless it was 
the father of the pianoforte, and is a very old friend 
indeed, not to mention that it formed part of the col- 
leotion of musical instruments which belonged to our 
amative and harmonious sovereign, Harry the Eighth, 
who, poor man, must needs have required all the 
musical instruments ho could purchase to preserve him 
in harmony with his many wives. It bas not vet quite 
gone out of use even nntil this very day,” in those con- 
servative—Mr. John Stuart Mill would have written 
„ benighted ’’—localities yclept eountry places. Well 
ean I remember, when a young man (alas! like the 
days when we went gipsring, “a long time sago”) the 
dulcimer was in frequent nse, not only for accompany- 
iog the voice, but even as a solo instrament, of some 
pretensions. It has long been known to the Wise Men 
—also to certaynge and sundrie other not wise—men of 
the Fast, under its criental names, Santir and Sar 
Madal. In Poland and Hungary itis known by the 
names Cymbaly and Cimbalon, but the old olavi- 
cembalo, or keyed cembalo, seems almost certainly to 
have been a virginal, spinett, or harpsichord, whose 
strings were plucked, not struck by hammers. Speci- 
mens of the Oriental santir, also of English and 
Italian duleimers, are in South Kensington Museum, 
some of which have four, or even five, unisonous 
strings to each note, enongh to frighten, if not to 
horrify, a modern pianoforte-maker, who fears to 
employ more than two or three strings at most for one 
note. 

Although I see by an editorial announcement 
that the pianoforte alliance” is likely to be 
carried ont without any assistance of mine in 
what a fellow correspondent termed ‘organising a 
plan“ (most cordially do I wish the said alliance every 
success, and that it may prove to its members “ La 
Belle Alliance”). I fear it has been my misfortune (by 
incidentally mentioning the opinion of the late 
W. F. onthe possible cost of producing good, plain, 
cheap, pianos) tœ cxcite hopes which seem far from 
realisation; for in our present not very far advanced 
state of civilisation, in which property is hold by 
individnals and not in common, if a piano costs £10 to 
make its maker must possess an amoont of self- 
abnegation—or imprudence—not very often to be met 
with in ye British manufacturer of pianofortes, or 
ether commodities, if he were habitually to sell it for 
prime cost. “ Needs must when the thingammy 
drives,“ and, there is no thingummy“ like poverty, 
so he may occasionally be compelled even to do this, 
which enables his Christian brothcr to take advantage 
of his misfortune, and practically illustrate the wise 
precent do as you are dove by,” by buyinga bargain ; 
but sach bargains, although advertised duily, are not 
always to be purchased, aud, I fear—or rather 
hope—the members.of the piano alliance will have 
to pay for their instruments prices which afford 
the maker suficient profit to live on until all 
they, at least, have their tnrns served—after which, 
of course, the maker may go to the thingummy“ if 
he cannot do better. So much for the bargain 
hunters, with whom I have but small sympathy, but as 
many fellow readera resemble the writer in thinking 
they could spend considerably more money to advan- 
tage if they had it, aud, possessing more brains then 
money—in which respect, by the way, they do not 
resemble the writer at all, for he possesses very little 
brains indeed—would be quite willing to purchase a 
piano if they could (but cannot) afford to do so, I would 
suggest that a very tolerable substitute for one—espe- 
cially if only required for accompanying the voice—is 
a really good dulcimer, say such an one as that last 
described. It might be au improvement to extend its 
com pasa to F in the treble, and, where room is not im- 
portant, to make it about 24ft. longer, so that its CCC 
string might be about 6ft. long between its bridges. I 
should also recommend making all its covered strings 
the same length as the longest ancovered ones, which 
would be about those of C C, a bichord note of (say) 
No. 80 steel wire, the first four bichord notes below it 
being covered on No. 28, the eight notes below them, 
anichord, oovered on No. 30. Such a primitive piano 
as this would not cost more than abouta foarth what 
a plain piano stands its maker iu, for like the unsuc- 
cessfal litigant, it has no case.” Ibope, Mr. Editor, 
nove of my fellow renders will not consider it their 
duty to abuse its solicitor.” 

Before I conclude—which by this time the reader 
will probably be quite willing I should do—I may 
remark that strings with a soundboard are not the only 
instrumenta of “mrsick” which can be struck by 
hammers held in the hands, or impelled by some kind 


of“ mechanick.” Bars of wood, glass or met la 
of either of the latter materials, akain: G a 
dered concave (when they become gongs or bells, in 
proportion to the degree of concavity imparted to them), 
or, indeed, almost any sonorous and elastic substance, 
way be substituted for strings, often to great advan- 
tage; but the generic name of all these instruments is 
harmonicon, or harmonica, not dalcimer. According to 
the varions materials employed for producing sounds, 
they suffer a change,“ not invariably into something 
rich and strange,” for often thoy have assumed the 
various forms of the old familiar nigger wooden har- 
monicon which a fellow correspondent lately asserted 
was invented (?) by a German organ builder. So I sup- 
pose it logically follows that Lord Lytton's doubts as 
to the origin of the Teutonic race are now quite solved, 
and the Germans now proved to be veritable niggers, 
which must needs be a very great consolation to the 
French. The modern zylophone is another example. 

(Query: Is this anything else than the claquebois, or 
straw fiddle, of the French ?) the Greek name of which, 
evidently, was not selected by one whose head was also 
ligneous, for it is notorious that a good Greek word 
goes a long way in the musical as well as in the com- 
mercial world. Allied to these are the rock 
harmonicon and other harmonicons of glass and 
metal, of which the Javanese Gender is one of the very 
best, because its sounds are augmented by the re- 
sopance of air chambers. For this instrament the desig- 
nation of dulcimer, in the sense of producer of dulcet 
sounds, would be very appropriate. 

THE Harmonious BLACKSMITH. 


BELL PIANETTE. 


U 

4291. —I BAVE not at present the name of the 
patentee, but I will search and send it as soon as I 
ean. In the meanwhile, ‘Yo Harmonious Black- 
smith,” may find, if he has not done so already, some 
very intoresting descriptions of similar instruments 
in Dr. Brewster's Natural Magic” (Family Library). 

8. BOTTONE. 


PIANO QUATOR, ALIAS TETRACHORDION. 


(4282.]—AxtHoveH not directed to me, I take the 
liberty of answering the query put in letter 4155, p. 
225, as my relations with the inventor, M. Baudet, of 
Paris, and my business transactions with Messrs. H. 
Stead and Co., the purchasers of the patent, enable me 
to speak with confidence. The tetrachordion was first 
exhibited under the name of “Piano Quator at the 
Paris Exhibition, 1867. The English patent was 
bought last year by Messra. H. Stead daring the course 
of the London International Exhibition of 1871. 
Messrs. Stead thinking, doubtless, that a Greek name 
would be more palatable to the English public than 
the French one, changed its title to tetrachordion, witk 
what propriety I shall not attempt to determine. 

8. BOTTONE. 


HIMMER’'S GALVANIC BATTERY. 


[42388.}—TH1s arrangement of cell, described by 
you in No. 869, p. 113, bas had a oarefal testing at my 
hands. You express a desire that any of your readers 
who might experiment upon it should communicate 
the result, Tho following is my experience :—T wo cells 
wera constructed, the details precisely as you gave 
them, and then left undisturbed. In the course of a few 
hours the inner vessel C (in your diagram) beoame two- 
thirds fall of the copper solution—in fact, it rose, as 
expected, to a level with the cork inserted in the flask. 
The current of these two cells, although feeble, was sufi- 
cient to work my electric clock, which it continued to 
do for a few days, but with gradually diminishing 
energy. I now found that although the copper solv» 
tion formed a distinct line in the vessel, a slight 
diffusion took place throughout the whole of the saline 
solution in the outer vessol, giving it a faint blue 
tinge, and, of course, precipitating on the zinc, thus 
wasting that element and diminishing the energy of 
the combination. Iam contident that no arrangement 
could be adopted where an entire separation of the 
fluids could be obtained for any length of time—we know 
that not even porous cells will effect it. The battery, 
therefore, in my hands is a failure. I trust, however, 
that the experienco of other experimenters will be 
given in your pages, and that it may prove more satis- 
factory. GEO. Fox. 


SAFETY LAMP FOR MINERS. 


[4254.] — Ix yonr issue of May 17th, you have given 
a prominent place to an account of Mr. Plimsoll's 
Safety Lamp for Miners, as if it were a novelty. Lest 
he or your readers should suppose that the idea of 
making a lamp to go ont when firedamp enters it is 
new in itself, or its application, I beg to draw your at- 
tention to the fact that the first lamps made by Sir 
Humphry Davy had the same objection () and were 
abandoned by him on account of the inconvenience 
which the extinction of the light causes. Others have 
made lamps on the same principle. I have in my 
poa:ession one of Eloin’s lamps, which is almost identi- 
cal with Mr. Plimsoll's, and which inevitably goes ont 
in an cxplosive mixtore, and for that reason is not used 
or approved of. If the viewer of a mine, in searching 
for tiredamp, had to grope his way inthe dark back to 
a safe place every time he enconntered a small collec- 
tion of gae, in order to re-light his lamp ia safety, bis 
operations would be slow and laborious. The fact that 
an explosion of gas takes place, in any degree, within 
a lamp whose openings are so limited in number and 
extent, raises a doubt as to its safety. See Sir H. Davy's 
remarks and experiments on this point. A. K. J. 
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ENTOMOLOGICAL.—ON EGGS. 


[4235.)—Eao hunting is difficalt from the small. 
ness of the objects; however, many eggs may be 
found if diligently sought for. Both sides of the 
leaves, and also the stems of the food plants of the 
larvee should be looked upon; the bark of trees, when 
tough, is often a favourite place to findeggsor. A few 
kinds lay their eggs on aquatic plants. One great 
tecret in egg hunting is to know the appearance of the 
different kinds of eggs, of which, I fear, only a very 
few are even tolerably well known; and an exami- 
nation of the anal segment of the female often will 
show likely positions for the eggs, according as the 
Ovipositor is long or short. Of course, any unusual 
protuberance on plants should be well looked at. 
Another, perhaps easier, method of procuring eggs is 
that of inducing females to lay in captisity. Some 
kinds lay very easily, whilst others, on the contrary, 
lay with great difficulty, and sometimes need the food 


plant. 

Most of the butterflies require space and the 
presence of the food plant, though I have found some 
(sach as 4. Galatea, C. Pamphilus, and others) lay with- 
out these incentives. Some of the moths require to be 
fed on sugar and water from a small piece of sponge, 
and many of them require suitable surfaces, whilst other 
moths cannot be induced to lay at all. I do not think 
that it is a good plan to put eggs on the food plant 
while being hatched, but they should be placed in the 
sun for a short time daily about the time of hatching. 
Finally, eggs should never be handled more than is 
absolutely necessary, and I recommend all collectors 
to make notes on all eggs they have anything to do 
with. Exro. 


COLLIERY EXPLOSIONS AND THE WEATHER. 

14286.) —Ax ingenious plan for diminishing the risk 
of explosion from increase of fire-damp with diminu- 
tion of atmospheric pressure was suggested many 
years ago, but has never, so far as I know, been fairly 
tried ; some of your readers may, however, be better in- 
formed. The proposal was to diminish the atmospherio 
pressure artificially in the mine when the men and 
their lights are away, so much as to make it unlikely 
thatit would be as much diminished naturally when they 
are present. If this were done at short intervals (ray 
once a day), it would most frequently prevent unex- 
pected evolutions of gas from goafs, or other cavities, 
in excess of the ordinary ventilating power, and thereby 
diminish one of the great risks of mining. Tho mode 
proposed for diminishing the pressure of air in the 
mine was by stopping the downcast shaft, while the 
air is pumped out of the upcast by a ventilating en- 
give or fan. It was expected that rarefaction, equal to 
a fall of an inch or two of the barometer, might be 
got, and as mach of the gas of goafs, &c., forced out 
harmlessly as would be forced out by an equal 
fall of the barometer. I am sorry I cannot call to 
mind the name of the ingenious proposer of this plan. 

P. H. HOLLAND. 


AMERICAN SCIENCE. 

14237. — “ TRAVELLER” (let. 4214. p. 256) may be 
assured I do not ignore all American Scientific 
Authorities,“ nor does he quite truly characterise my 
remarks (p. 228) as "sneering at the testimony of 
Americans.” Science is of no nationality, except that, 
as far as America is concerned, the conditions of life, 
and the turn of the national mind, are unfavourable to 
that devotion to abstract research which constitutes 
science as distinguished from tke practical application 
of the teachings of science. Therefore, of course, I 
should accept the teachings or evidence of an Ameri- 
can scientific man as on a par With those of English, 
German, or French authorities. But it is very different 
with the mere loose gossipry which commonly passes 
for science, and very different when we are considering 
mere extracts from newspapers, or statements made in 
** popular” lectures, 

The fact is, that there are constantly put forth in 
America statements which are utterly fallacious, often 
mere jokes, which pass from paper to paper till they 
assume the form of received traths. One instance is 


that to which I referred—viz., Paine’s electro-motor, A 


which was supported by the most determined asser- 
tions, and published as an established fact, despite of 
the ridicule and opposition of the really scientific men 
of Americs itself. 

Another instance I will give, which touches also upon 
the authority of the “ Year-Book of Facts,” which, 
usefal as it is, being a mere compilation, is not neces- 
sarily to be taken as an authority to be relied on. 
Some years ago (I do not now remember the time, but 
I think over twenty) there was a great American 
scientific discovery which was to supersede the Morse's 
telegraph.” One of those gentlemen who study Nature 
(?) discovered (or said 60) that snails possess a power of 
sympathy closely allied to that claimed by human 
clairvoyants; two snaile thas in sympathy wonld 
answer to each other's motions, though the whole body 
of the earth was interposed. The discoverer made up 
sets ef nests corresponding to the letters and other 
signs needed, anc in the corresponding nests placed 
snails thus en rapport;'’ when the snail in (say) B 
nest, at New York, was touched, the sympathetic snail 

n B box, at London, moved its horns, and thus it was 

easy to transmit messages across the world. N.B.—I 
read the account of this in the“ Year-Book of Facts,” 
given with perfect calmness as one of the discoveries 
of the year, made in America, and quoted from Ameri- 
can papers. No doubt it originated in a joke, one of 
those pecaliarly American jokes. But such jokes are 
the ground of my remark that I shonld require any- 
thing rather out of the way, and given on American 
authority, to be well supported. Bieta, 


ON MANCE'S METHOD OF MEASURING THE 
INTERNAL RESISTANCE OF A VOLTAIC CELL. 


(4238.]—‘*Sicaa,” in bis excellent papers on 
electricity in the ExGLISsH MECHANIC (which, it is to 
be hoped, will be pubiished separately, and, if the 
suggestion may be pardoned, will include the method 
about to be described), did not allude to the mode of 
measuring the internal resistance of a cell, which 
Mr. Mance laid before the Royal Society in January of 
last year; and, as I bave seen no notice of it in your 
columns, I am disposed to think it is not so widely 
known as it deserves to be: since, for simplicity, 
rapidity, accaracy, and elegance it has not, I believe, 
been surpassed. 


Let X (Fig. 1) represent the cell whose internal 
resistance is to be ascertained, G a galvanometer, 
A and B two resistancer, whose ratio is known, R a set 
of resistance coils, and K a key. The connections are 
shown in the figare. The current starting from X will 
suffer a bifurcation : one portion will pass through G 
(deflecting the needle) and R round to X, and the other 
part will go through A, B,and Rto X. When the key 
K is depressed, a portion of the current which has 
passed through A will proceed at once to the cell X, 
without going through B or R. With the arrangement 
as here described, G will be alwaya deflected ; and, 
generally, if we depress the key K, the deflection will 
be altered—with a small or no resistance in R in one 
direction, and with a large résistance in B in the oppo- 
site direction. There is, therefore, a resistance which 
can be used in R, such that on depressing the key K 
the deflection of the galvanometer is unaffected. When 
this is the case, the following condition holds good :— 
Where X, A, B, and R repret ent the several resistances 
of the parts of the apparatus so lettered respectively— 


G 


X:R=A:B 
A 
or X= R. 


(1) 


And, as we know the ratio 5 we shall get at once the 


value of X. For example, suppose B = 100 A, or 
5 100 and that we wish to ascertain the internal 
resistance of (say) a Léclanché cell, and we find that on 
patting in R 654 Ohms, the deflection of G is unaffected 


when we depress the key K. Then X = 100 654 = 6'54 


Ohms, the amount required. 


We see that in this process we are quite independent 
of the resistance of the galvanometer (which, by the 
employment of a shunt, may possess any degree of 
sensibility we please), and of the electro-motive force of 
the cell, and it can be performed in a very few minates. 
There is a corollary from this process, which was 
brought before the Royal Society by Sir William 
Thomeon, at the same time that Mr. Mance’s paper 
was read, and which, I think, may likewise be interesting 
to many of yeur readers. Tranepose X and G in the 
arrangement before described (everything else remain- 
ing the same), which will then become that shown in 
Fig. 2. It is evident that as a portion of the current 
must pass through G, it will be always deflected. Add 
auch a resistance at R that on depressing the kev K, 
the deflection of G remaina unaltered; and let G be 
the internal resistance of the galvanometer. Then— 


G: R= A: B 
A 
acak 
B 
In other worde, we can ascertain the resistance of a 
galvanometer from the deflection of its own needle. 


“UN IRLANDAIS” AND THE DELUGE. 


[4239.]—I¥ it were not that three several querists, 
F. RB. A. S.“ (let 4184, p. 228), M. Paris (let. 4211, p. 255), 
and Un Irlandais” (let. 4212), all independently, it 
would seem, and, besides, the original jocalar propounder 
(let. 4086, p. 196, let. 4193, p. 252), repeat, in apparently 
sober earnest, his amusing question of Where is the 
water gone to?” I should not think of answering it 
seriously. In the whole of this Delage matter, observe, 
I am fighting alone (unless Mr. Gosse or some other 
physicist likes to help me), on behalf, not of any 
ancient document, but solely of Natural Law versus 
Miracles; the constancy or continuity of the known 
parts of the course of nature, against Lyell and 
other miracle-mongere—i.e., resorters every moment 
to the unknown, to purely hypothetical interruptions 
or reversals of what is known. Accordingly, I thought 
it enongh to tell the first questioner that the water of 
the Deluge, whether little or much, ‘obeyed all the 
same laws as yesterday's shower” (p. 226, bottom). It 
is impossible to do more with a man who replies that 
“this is absurd (p. 252, bottom), and according, at 
the top of the same column, invents some unknown law 
whereby water that fell on land would not remain 
thereon long enough to press it? One who can thus 
catch gravity asleep (a problem to which I have been 
taught that even catching tha weasel so was a trifle) is 
as much above physics as the emperor that declared 
himself super grammaticam,” and is truly consistent 
when, having thas got his water off the hills in such 
dcuble-quick time as never even to exert pressure, he 
gets it back again in time, two paragraphs to re- 
peat the great question,” where is it gone to? Who 
ever means to answer him (for I shall not) must at least 
be told first how he gets it back again from the sea, 
to which, just above, he bas sent it all ! 


Now for the sober querists. Their question is, being 
on a glote, with a certain quantity of water, equivalent 
to a layer of fixed bat unknown depth, so little known 
from soundings hitherto that probably no man can say 
whether (in a universal layer) it would be nearer 3 
miles than 4, or mesrer 4 than 2, but es i 
between these limits, they ask what is become of a 
still less known addition believed to have been made 
of this same substance; for I have observed (p. 226, 
col. 1) that while the cometary fall is certain (as I am 
bound to show by many more evidences yet un- 
mentioned) its amount may, for aught I can see, have 
been either several furlongs, or not a quarter of a 
furlong. If the present stock is ouly equivalent to 2 
miles, and the dilavial fall was 6 furlongs, then the 
antediluvian stock was but 11 furlongs. If the present 
is as much as 4 miles, and the addition was but half a 
farlong, then the previous stock was 311. Bat what- 
ever the ratio of the antediluvian stock and the 
addition, whether 2 tol, or 50 to 1, the addition is 
simply gone wherever there ts water—part into the 
querist’s inkstand, and part into his veins, and some 
into the 8 or 10 inches that the atmosphere holds in 
circulation (as it did previously), aod some more, in 
their several proportions, to the Caspian, and Lake 
Tchad, and the ocean. 


Some may need to be reminded, by the way, that for 
long after our fathers’ descent from Ararat, that mounn- 
tain must have been on a coast, the coast of the great 
Central Asian sea, then eovering most of Tartary, which 
took centuries to evaporate down to the low level of its 
now shranken remains, the Caspian Sea and Lake 
Aral, and during all those ages mast have made the 
Asiatic climates far moister than now. If much of the 
Sahara be below sea level, of course that also took a 
long time (but less) to evaporate. 


As my last questioner, “Un Irlandais” (p. 256), 
couples this with two other questions, in ssemingly s 
more decent temper than most, I may here reply to 
him. His second is, “ What proof is there that comets 
are composed of water at all, or that they contain any ?” 
Answer: No proof whatever; and, though none esn 
tell what to-morrow may prove, I do not the least 
anticipate any such proof, because I think it most 
probable there is no water in most of them, or even in 
any. This, at least, has been my belief hitherto. Bat 
the question has no more connection with the Deinge, 
or my theory thereof, that I can see, than the question 
whether floods kil) sea fish (let. 4211), or whether land 
animals have last spread from one handred centres or 
one thousand. Their spreading from a single” one 
(lets. 4049, p. 171, 4184, p. 223) is simply an absurdity, 
and I never heard of another person than F. R. A. S.,“ 
or of any book or serious writing, that assumed sach s 
thing. If he has rightly quoted Professor Owen, it 
would seem such an absurdity has somewhere been 
broached, and it might be interesting to be told where; 
but I have nothing to do with it til “ F. R. A. 8." of 
some one explains what bearing it has on any deluge. 
As for Noah's, according to the professedly contempo- 
rary journal, the oracles predicting it (Gen. vi.) declared 
that every living substance was to be destroyed from of 
(v. 18, marg.) the earth, land, or ground; and sarvivors 
accordingly held (for nobody could have ecen) that 
whatever was on the dry land” died (vii., 2%). In 
other words, every living substance, animal or plant, 
was either drowned or of the ground. Whatever was 
not afloat was to die, and whatever did not die, to be 
afloat; aud doubtless plenty of organisms would be 
both one and the otber; but before F. R. A. S.,“ or 
any one, can add that whatever died also floated, or 
whatever floated also died, he must write a new Bible 
of his own, with which I have no more to do than with 
any of those quoted by Colenso; with that reverend 
divine, for inatance, who (acourding to him) writes that 
the door of Noah’e Ark was in ite bottom story !—or 
any other miracle-mongerer. Old documents, as well 
as new, of any soberness, always presupposed in the 
reader, whether in relating divine er human words, not 
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only thorough inquiry into their language, but also 
some little common sense. 
For the third question, Un Irlandais will content 
himself by asking me to prove to kim that a comet 
could caase the Deluge.” Well, to any one who may 
show that he knows the chief points yet discovered 
(and by discovered, observe, I mean ascertained) re. 
specting comets, the earth, and the properties of fluids 
—at least water and clastic fluids, and their relations to 
heat—if any one decently acquainted with these things 
asks for sach proof I will give it. But as no one so 
acquainted would, I conceive, ask for proof of anything 
so obvious, the moat natural inference is that 
Un Irlandais“ has never cared to learn more of them 
than his letter shows, or than Santalinus,’’ M. Paris, 
or even our joker of p. 252 (against whose diffase chaff 
I must protest, as covering too much paper), who ignores 
(p. 196, col. 1) any difference between undulating strata 
and undulating ground !|—evidently assumes the chalk 
downs, as the last review ground at Lewes, to be plu- 
tonically crampled up, strata and all, into their knolls 
and coombs !—imagines ‘mathematicians can show” 
the earth to have a “ornst some 800 miles thick,“ 
(whereoff earthquakes are continually shaking bits 
without being felt 50 miles off !—a building shaken 
down the other day in Furness peninsular withont 
Manchester knowing of the shock,—and dislocating 
cracks confined to a few miles long, not only ancient 
ones by countless thousands, bat five modern, cracked 
in colonised countries within living memory, none 100 
miles long; and the two in Catch not 10 miles apart, 
thrasting up a wedge of all the strata but 10 miles wide, 
and, mathematicians” are to show, 800 deep! “Un 
Irlandais,” for aught that yet appears, may be of the 
calibre of this chemical joker, who, when challenged 
to prove a comet weighing less than a trillion tons, 
quotes triamphantly one (p. 252, col. 8) whose mass is de- 
elared to be, astronomically speaking, ina ppreciable.“ 
His wisdom takes for granted that, in the said comet's 
place, a trillion tons would be a mass astronomically 
appreciable! “Un Irlandais” may be as profoandly 
ignorant of all the sciences he is meddling with as 
even this joker, and in that case I entirely deny any 
such right as he would seem to claim to tell me I show 
nothing till I have taught kim the facts of astronomy, 
geology, general mechanics, and pneumatics, that he 
has not cared to study, and newspapers do not happen 
to thrust on him. I will teach them, if any fairly 
inquisitive readers desire it, bnt this has not yet ap- 
peared. Fairly inquisitive ones would know the evidences 
that all comets are globes of acriform fluid, much rarer 
even at their centres than our air; in short, atmo- 
spheres without a planet (as our moon seems a planet 
without atmosphere), and simply what our fluids, one 
or more, would be if isolated in space. Our sea, ora 
tenth part of our sea, detached and left alone to 
revolve about the sun, would be merely a comet of 
steam, aud a very large one, but asrare even at tbo 
centre, and of a mass as “ astronomically speaking, 
inappreciable,“ as any of the 300, large or small, on 
record. If Roscoe or Huggins, or any F. R. A. S., ever 
wrote or said (which I do not believe yet), that “ we 
do not know whether there is as much matter in this 
comet (whatever one be meant) as would fill this 
room,” that is logically a fact, perhaps. Possibly weare 
not certain there is more, bat if Roscoe or Huggins 
ever said so be was merely playing the buffoon, as 
much as his quoter (p. 252) He must have known it 
was just as unproved, whether in this comet or any 
other, there was as little matter as a trillion tons,” 
and it is equally unproveable, as yet, whether a tenth 
of a trillion, or a twentieth, ora hundredth of that 
mass, of any aériform fluid (therefore, of any comet) 
would be little enough to fall on the earth without 
deloging her. Any weight approaching the first-named 
would infallibly do so, whether it were of steam or any 
dry uncondensable gas, because, in either case alike, 
the vast equal addition of pressure on highlands and 
seas would so tend toward equalisation of their loads, at 
Arst, as to level them. But with dry air only added, 
this levelling (and therefere inundation) would be far 
more permanent than with steam precipitated as rain, 
the latter making only a short temporary levelling, 
followed by upheavals into still more inequality than 
before, as well described by our joker at end of his 
paragraph (top of col. 8, p. 252), and there is abundant 
evidence of such effects, andall others of a steam comet- 
fall 50 centuries ago, but not of one of gas for at least 
many thousands. I can but conclude by challenging, 
as before, any scientifically informed reader to dispute 
soberly any single position in any line I have yet 
written on the subject (pp. 91, 146, 175, aa ane 
. L. G. 


E. L. d.“ AND HIS PET DELUGE. 


14240. — “E. L. G.” (in let. 4176) has given about 
the most delightful piece of romance I bave seen for 
a leng time; it isa fine specimen of Dr. Tyndall's 
scientific use of the imagination. It puts me in miad 
of a pamphlet I had the pleasure of reading some 
time ago, written by (I think) Dean Cockburn, who, on 
the strength of having walked through the Box 
Tunnel, thought him competent to annihilate and 
utterly smash up the geologists. Does E. L. G.” 
really expect us to swallow all his poetical deecriptions 
with the all-digesting faith he ascribes to the Lyellists ? 
Unfortunately, facts are dead against his theory, 
which has only a comet specially manufactured for the 
occasion from the reccsses of his inner consciousness, 
like the German’s camel, to support it. I will cull a 
few facts which are, to all unprejndiced minde, utterly 
subversive of E. L. G.'s” fancies. For instance, 
the bigh Alpe have a flora very mach resembling (and 
identical in some speciee with) that of the Arctic regions. 
Ii the Alps only arose four or five thousand years ago, 


how did this flora get there? On the other hand, if 
the Alps existed before that time, the hot water and 
steam would have destroyed all these Aretic plants. 
Again, Mr. Wallace bas shown that in passing from one 
island to another in the East Indian Archipelago 
over a deep strait of only fifteen miles in width, he 
leaves one fauna, and arrives at another perfectly dis- 
tinct. If animals were floating about on islands of 
matted timber would they not have become mixed ? 
How does E. L. G.” account for that phenomenon ? 
Then there are the reef-building corals, which 
„E. L. G.” so carefully avoids mentioning; these 
animals, as Mr. Gosse can tell him, cannot live in fresh 
water, nor at a greater depth than thirty fathoms, yet 
Prof. Agassiz, no Lyellist, mind yon, but acataclysmist 
of the deepest die, reports, from personal knowledge, 
that they must have been growing without a break for 
at least thirty thousand years. Let E. L. G.” would 
have us delieve that these animals existed comfortably 
under the pressure of a mile more or less of fresh 
water, to say nothing of the temperature. After all, 
where is the necessity tu do all this violence to nature? 
Neah's flood might easily have been partial, if one 
must have it. How could Shem, when he left his 
untouched journal for the perusal of that accurate 
Hebrew scribe, Samuel, the firat of his race, how 
could he, I repeat, know that the whole earth was under 
water ? P. BANTALINUB. 


SELENOGRAPHICAL.—GASSENDI. 


(4241.]—I senp a sketch of Gassendi to show the 
features a and b as they appeared to me on May 18, at 
9h. 80m., Dublin mean time, omitting several minor 
objects which I saw on the same occasion. Striking 
differences will be observed between M. Gaudibert's 
sketches (lets. 8462 and 4076) and mine in the way they 
represent the above formations—differenoes that doubt- 


less show the effect of different states of illuminatio 
when the several observations were made. 


J. BIRMINGHAM. 


CONCRETE. 


[4242.]—SHorr hours of labour—high wages—trade- 
unions, and the suicidal policy of putting the best 
workman on a level with the worst, are patting the 
ordinary mode of building with stone, brick, or timber 
quite out of the power of those who cannot command 
the enormous rents paid in large towns, and who may 
wish either to construct cottages for the labouring 
classes at a fair return c! profit, or who are compelled 
to erect farm buildings to keep pace with the modern 
improvements in farming. There is one solace, however, 
to those who, like myself, are afflicted with a building 
mania. The complaint brings about its own cure either 
in diminished work or the application of scientific pro- 
cesses almost entirely independent of what is called, or 
rather miscalled, skilled labour. High prices and 
inferior work in the building trade have set the brain 
of the mechanician to work to design apparatus, and 
that of the chemist to discover compounds by which 
the material may be made, and the house constracted 
at one and the same time by labour that does not 
arrogate to itself the term skilled, but whioh is content 
to earn a fair wage in exchange for a fair amount of 
labeur. As far as the mechanic is concerned, there is 
luckily not much scope for ingenuity. The alleged 
inventors of framing, notwithstanding their claims to 
protection under the magic word patent,“ with the 
exception of a larger use of iron in the place of wood, 
have advanced but little beyond the appliances nsed 
by the Moors in Spain 700 years ago, or the 
Lombards in Italy longer. For my part, had I not 
laid out a heavy sam in frames, bolts, and ironwork, I 
should, at all events in walle of a thickness of 1ft. and 
upwards, ase the old plan of wooden putlogs, mortised 
to receive the ends of the uprights kept together at the 
top by a rope, twisted in the same manner as a frame- 
saw is kept tight. The task for the chemist, however, 
is one of infinite difficulty and perpetual cxperiment, 
the successful result of which often depends upon a 
difference so slight as to escape the eye or head of any 
one, save that of the never-wearied chemist. Latterly, 
the attention of the chemist has been drawn to the 


foasibility of doing artificially what has been dono by 
nature on 8 large scale in the formation of stone, by 
means of heat and pressure and a due admixture of silex, 
alamina, lime, and the oxides of iron. Until very lately 
the expense of the cementing medium has been a great 
bar to the substitution of artificial material as a sub- 
stitute for the brick or the stone taken from the earth 
and worked by man for the required purpose. The 
prejudices of architects and builders, and a fear of dis- 
turbing vested interests, have also had their effects in 
preventing the more general application of artificial 
stone. The engineering necessities of the present day 
have necessitated the uses of artificial stone in sub- 
marine constrnctions and other works, where there was 
either a difficulty in procuring stone of snfficient size, 
or a difficulty of placing stones of a large size in proper 
position. These necessities created a demand for 
cement, and this demand in its torn has caused a 
supply of a good article formed from lime, clay, and 
silex, at a cost which puts it within the reach of those 
who feel inclined to construct. To bring cement, how 
ever, into general consumption, it mast be produced at 
a still lower rate than at present. The chemical dis- 
coveries of late years, however, seem to indicate that, 
valuable as the Roman cement invented by Barker, and 
the Portland cement invented in 1824 by Aspdin, of 
Wakefield, are, there are other materials that afford a 
strong, nay, a stronger cement than the carbonate of 
lime burnt with silex and alumina alone. Mr. Ransome, 
by his ingenious process, has formed a atone by means 
of silicate of soda (made by heating flints and soda 
under a pressure of several atmospheres), mixed in 
certain proportions with clean sand, in which he 
can cast the most exquisite mouldings with an 
arriss as sharp and clear as the most skilled of 
masons can form on Bath or Portland stone, and 
then by a still more ingenious process he converts his 
silicate of soda stone into a hard and durable silicate 
of lime by a bath of chleride of lime: the chlorine 
leaving the lime to go to the soda and form common 
salt, and the silex and lime combining and forming 
avery hard stone. Whether this stone is lasting or 
not time alone can prove ; but I believe the stone has 
been exposed to extremes of heat and cold with 
impunity. Curiosity led me about two years to 
send out some of the Ransome’s grindstones to India 
to some works with which I am cennected, and alao to 
buy three or four for home use. One of the latter haa 
been in use incessantly since then, and if it has worn a 
little, at all events it has worn evenly, and completely 
put to the blush the old Neweastle grindstone. It is a 
great favourite with my carpenters, who one and all 
agree that it is the best they ever saw. Again, General 
Scott, R.E. the constractor of the Albert Hall, has in- 
vented a cement which I see advertised in your columm 
as selenitic mortar, in which, as far as I can make out, 
by the application of sulphate of lime with the decar- 
bonised carbonate of lime, he prodaces a cement at a 
very moderate cost; and if the advertised results are 
borne out in actual work, a cement of wonderful powers 
has been made. Onriosity, and your notice of the 
selenitic mortar in a late number of the ExOIISR 
MECHANIC, led mo to call at the wharf in the Belvedere- 
road, Lambeth, where I was shown samples of concrete 
of different sorts, all apparently good. Among the 
rest a piece of conorete was shown to me said to be 
formed of selenitic mortar 1 part, selenitio clay from 
the neighbourhood of Leicester 5 parts, sand and gravel 
40 parts. As far as I could judge, the concrete seemed 
sufficiently good for any thickness of wall. Its value 
will depend upon ite power to resist compression; if 
good in that respect, the uses of this lime at 25s., 
and of the selenitic clay at 16s. per ton, will reduce 
the cost of concrete e with the selenitic mortar as 
compared with Portland cement very materially. I 
appears now that General Scott is converting the sedi- 
ment of town sewage into selenitic mortar. I have 
ordered a truck-load of five tons of selenitic lime; the 
result shall in due course be communicated to you. 

Another most important discovery has been made of 
lato years in the production of an artificial stone of 
surpassing hardness, and capable of a beantifal polish 
by the mixture of caustic magnesia slacked with 
chloride of magnesium. This is an invention of M. 
Sorell, which he communicated to the French Academy 
as far back as 1867. So great are its agglatinative 
powers said to be that one part of the chloride of 
magnesia is sufficient for twenty of agglomerates in 
the shape of sand, gravel, stone, éc. I am afraid, how- 
ever, the cost of the magnesia would make it too 
expensive a cement. The experiments of M. St. Clair 
Deville, however, seem to point out a mode by which 
the magnesia may be availed of ata less cost, and by 
an apparently easy N bieron by the burning the dole- 
mite or magnesian limestone to an extent sufficient to 
decarbonise the carbonate of magnesia entirely, and 
the carbonate of lime only p y. This result was 
commented on in a late number of this journal. 

If Deville'e process can be carried oat on a large 
scale in the factory successfully, we have the means 
within our reach of forming a cement of agglutinative 
powers, vastly superior to the Portland cements, by a 
comparatively easy process, avoiding the construction 
of the expensive drying vats and farnaces neceseary for 
the due admixture and subsequent calcination of the 
clay and lime of the Portland cement. For Deville’s 
process all that seems necessary ie the proper calci- 
nation of the magnesian limestone. This can be done 
effectively at a moderate cost, natare having placed 
the limestone and the coal close together, as the coal- 
fields of England, from Darbam down to Nottingham, 
seem to be skirted on their easten side by the dolo- 
mitic formation. General Pasley, in his experiments 
thirty years ago, tried magnesia and lime for an 
hydraulic cement, and he seems very nearly to have 
hit on Dexille's discovery, bat he did not go far enough. 
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I am not a chemist (would that I were); it strikes me. 
however, that tho result of M. Deville's experiments in 
the calcination of the dolomite is another example of 
the necessity in chemical experiments of examining 
closely the state of things, not only after entire disin- 
tegration has taken place, bnt also during the inter- 
mediary process. After all that has been said br 
Vicat, Pasley, Austin, Totton, and a host of other 
writers, on cements and mortar, on the necessity of 
thoronghly decarbovising the lime, one wonld scarcely 
have expected to find that in the mixtnre of carbonate 
of lime and carbonate of magnesia, the cementing 
powers depended entirely on a partial decarbonisation 
of the lime. The magnesian limestone, which snpplies 
the lime for the greater part of the West Riding of 
Yorkshire, burnt as it isin the neighbourhood of Ponte- 
fract, forms bat an indifferent mortar; burnt, however, 
under the eye of the far-secing chemist, it appears to 
make a superlatively good cement. If this Dolomitic 
cement can be made at a coet exceeding but a little the 
cost of ordinary lime, its use will result in concrete 
monolithic erections throughout the kingdom, and then 
forever farewell to bricks, brickmakers, bricklayers, 
and stonemasons, and all their wicked devices of 
needles in olay, soga-water bottles filled with explo- 
sives, picketing, rattening, and intimidation, which are 
rapidly converting good mechanics into worthless 
workmen, and driving capital nway from the kingdom. 
The applicability of concrete in a monolith to large 
and high buildings, in the shape of warehouses, has 
been shown by the erection of the warehouses in Great 
Gnildford.street, Borough, where Mr. Tall converted all 
the old brickbats, broken bottles, and oyster shells that 
he conld get together into as strong a act of buildings as 
could be contrived. My belief is, provided a cement 
can be formed of strong agglutinative powers, like that 
of M. Sorell or St. Clair Deville, at a lesa ocst than the 
present cost of good Portland cement, that in twenty 
years monolithic concrete buildings will supersede 
bricks and mortar, just as mnch as iron has superseded 
wood in the eonstraction of ships. It is for the 
chemist, however, to discover the means of making a 
good cheap cement, and it is my belief that brains and 
money together would, in following out the track 
pointed out by Deville, find an ample reward in the 
manufacture of dolomitic cement. I trust that this 
letter will elicit some remarks from some of your able 
correspondents on questions of chemistry. 
Knop Bux. 
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HOW WE SEE A DISTANT OBJECT. 


(4248.]—‘' E. J. D.” (letter 4170) saya that I forget 
„that if the black statue were placed in a room hung 
with black, and the sunlight admitted, that the statue 
would be quite distinct in all its details; but E. J. D.” 
forgets to state what the texture of the hangings is to 
be, whether black calico, or black silk, or black cloth. 
Let us suppose it to becloth. No doubt the statue 
would be distinctly visible, for the simple reason 
that the so-called black cloth is not black. E. J. D” 
ia an amatour artist; let him paint a portrait of a friend 
in a black cloth coat, if he has not done so before, and 


What does J. Barwick mean by the remark that re- 
flected light will not penetrate paper or porcelain ? 
This is surely contrary to our every-day experience. I 
write this ina room with anorth aspect; no light enters 
the window bnt reflected light from the clouds and the 
houses opposite but that light shines bright enongh 
throngh paper or a china saucer. BoBo. 


14244.1—Ix Jet. 4160, p. 227, occurred the gross error. 
„Brings light to us from the sun in 192,500 seconds of 
time:“ of courso, it should be, brings it at the speed of 
193 500 miles per second (i. e., according to Herschel) ; 
the wave of light is bnt 4746/7 seconds in trausit from 
the aun at that rate, or, ronndly, eight minutes. And 
in the next sentence oecura, ‘If, however, different 
notes of the spectrom travel like distant notes of sonnd;“ 
“ notes of the spectrum“ should be colours, or tints, or 
waves of the spectrom, for light has waves within 
waves more than any intricate machinery has wheels 
within wheels. Thas set right myself, I go on to 
“E. J. D.;“ he must place his meaning of but if a 
mirrer be placed where the eye was, the rays to it 
canning reflection proceed from the object to the 
mirror in right lines parallel to each other” in more 
lucid langnage if he wants satisfactory elucidation of 
fact. He mnst look, too, at light as radiating by a fluid 
whose pulsations of condensation in front, and rare- 
faction behind, extend (with varying force, it may be) 
all around, except where intervening objects intercept. 
Angles of incidence and reflection are not those by 
which objects are directly seen, but as seen by reflec- 
tion, as from a surface of mercury; so that itis wrong 
to speak of light as passing from objects only in one 
angle. Asto the rays which reach the eyes of the 
spectator of his own reflection on the mirror when he 
looks at the feet, he sees those rays (or receives those 
pulsations) which, shaped and tinted by his shoes and 

' stockings, strike the mercury; and his eyes receive 
corresponding rays from thousands of so arranged 
atoms (say) of the cosmic fluid, as well as do the eyes, 
and every portion of all the objects intercepting (but 
themselves unintercepted) all around. 


The telescope renders distant objects more distinct 
by eoncentrating rays to a focus; parallel, if not diver- 
gent rays atriking the lens are all converged by it to 

enter theeye, and are adjusted to a more snited focus 
than the:mpnided eye could adjast for. The man’s 
eyes bose crystalline lenses are smaller than bis 
neighbanr's sees less of surraunding objects than his 
neighvamndoes, becanso fewer of the illuming ether 
atoma-gen impinge thereon. Not long ago, Lased to 
write move strongly than E. J. D.“ about the ridi- 
| calons theory of ether existing in space”; amd before 
he writes more thus presnmptively, he certainly. as I 
have done, should closely study Tyndall's two orks on 
Heat and -Sound, and then have a sparring match 
with Tyndali's exposition of the theory, instead of with 
the phantems of not over-imaginative brains. If 
E. J. D.” Ands the study of the position and the size 
of the orb in combnstion, whose agitation of the cos- 


he will be surprised to find how great a quantity of mic fluid or ether forms the sightegiving waves, too 


white he has to mix with his black pigment in erder to 
get the correct hue of the oloth, and the reason is not 
far to seek. If we examine the cloth under a micro- 
scope, we find its surface to consist of innumerable 


deep, he may as well drop the sight aabject altogether. 
J. BagwIck. 


little black filaments, each with its own appropriate BRIDGE CONNECTING ENGLAND AND FRANCE 


glittering high light, diapersing small glints of light in 
all directions. No wonder, then, that the statue should 


appear distinct against such a background. The trne | 
test would be to place the statne in a room the walls | 


of which were eqnally as black and polished as the 
statne. “E. J. D.“ then proceeds to say: “In fact, a 
light background would render the statue more in- 
distinct.” Sarely, E. J. D.” does not contend that a 
black statue againet a white wall is not more visible 
than if against a black one. These are very simple 
matters, but it ie absolutely necessary that we shonld 
redace sneh questions to axioms before we can arrive 
at a clear solution of the question How we see n 
distant object.” Itis much more necessary to settle a 
little question such as this than to epecniate on the 
physical constitution of light; deeply interesting as those 
speculations are, they should be eliminated from the pre- 
sent discussion; rays, vibrations, andalations, pulsations 
of ether, &c., are no donbt good working hypotheses, but 
at the same time they are only so many ways of saying 
that we don't exactly kuow what light is; but we do 
ksow some of the invariable laws of its action—e.g., the 
equality of the angles of incidence and reflection, and 
we know that any theory that contravenes or ignores 
that law must be wrong. E:. J. D.“ seams to think 
that the well-known laws of the action of light do not 
adequately account for the fact that an object is dis- 
tinctly visible to numerous spectators in varions posi- 
tions; bat if we considerthat in ordinary daylight light 
pours down upon an object from all directions, the 
infinite reduplcution of reflection in the air itself, 
which is a reflecting medium, and from snrrounding 
objecte, and then oansider that almost every oject we 
eee is either fibrous, or granular, or striated, it is not 
wonderful that reflections of that light (according to 
the law of incidence and reflection) should be found to 
suit the requirements of any number of spectators. The 
polished statae is grannlar in its texture, but, generally 
speaking, the more polished an object is the less visible 
are its details at a distance. The ancients were aware 
of this, and in statnes destined to be placed at great 
heights were in the habit of granulating the sarface 
artificially by pitting it over with a small punch, so as 
to give more angles of reflection. Glass, thongh a good 
reflector of light, is not very visible; but if we grind 
the glass, so as to comminate the reflection, it 
becomes more visible. 


(4245.)—I THANX “A Friend of Progress" (p. 201) 
fer the interest he has taken in experimenting on the 
practicability of my plan of building the bottom piers 
or abutments required in the construction of bridges, 
| where the depth of water has hitherto proved an in- 

snrmountable barrier to their accomplishment, that 
f barrier being now removed. I hava no doubt but that 
he has been fully able to convince himself that my plan 
! of building is not only suitable for deep sea water but 
also for rivers of moderate depth, such as the Severn, 
| Thames, Humber, Tay, and others, where the trade 

and commerce of the country renders it desirablo to 
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THE ALCOHOL QUESTION. 


(4246.]—Waar I complain of in Mr. Barwick's treat- 
ment of this subject (ree lets. 4052, 4216) is not so 
much that ke should take a “leap in the dark“ as that 
he shonld bring forward his crude hypotheses and pit 
them against the well thonght-out theories of scientific 
men. Since writing my previous communication 
(let. 4093) I have read Dr. Richardson's paper, and I 
gend an extract bearing on the point iu dispute in 
order that Mr. Barwick may see the doctor's estimate 
of the theory, against which, but without offering a 
single particle of evidence tending to prove its in- 
correctness, he has brought forward his idea of “ too 
suddenly" carbonised and hydrogeniaed blood pro- 
ducing an acceleration of heart-bents. Dr. Richardson 
says: Recently some new phyniological inquiries have 
served to explain the reason why, under alcobol, the 
heart at first beats an quickly and why the pulses rise. 
At one time it was imagined that the alcohol acted 
immediately upon the heart, stimulating it to increased 
action, and from this idea—false idea, I should say— 
of the primary action of alcohol many erroneous con- 
clusions have been drawn. We have now learned that 
there exist many chemical bodies which act directly 
by producing a paralysis of the organic nervons supply 
of the vossels which constitnte the minnte vascular 
circuit, These minute vessels, when paralysed, offer 
inefficient resistance to the stroke of the heart,“ &. I$ 
will be seen from this that Mr. Barwick has taken up 
with a portion of an old theory which was at one 
time supposed“ to be correct, aud he has spoilt even 
that fragment. It will also be seen that I have itali- 
cised the word first, to draw Mr. Barwick's attention to 
a point I mentioned before, that granting his assump- 
tion of rapid oxidation,“ how are we to account for 
the diminution of temperature as the stages of 
alcoholism progress, for the blood on his bypothesis 
must be more and more carbonised and hydrogenised 


the more alcohol one drinks, and must necessaril 


, have bridges constructed much nearer the sea coast than | 


| formerly, as in all snch rivors where the bottom is 
found to ne free from naked rocks, my plan of bnilding 
on the surface of the water will be found decidedly pre- 
ferable and inexpensive compared with any other plan 
that has as yet been adopted. 


I was soarcely prepared to admit that a vacnnm conld 
be formed with any shroud sunk only to a depth of 4ft. 
Tiv., however compact the beds may have been, as it is 
evident that many particles of the bed would be dis- 
placed and forced aside by the shroud in the act of 
sinking,which, I should imagine, may explain the reason 
why the pump had to be kept in motion three minntes 
before any indication of a vacunm could bo perceived, 
as it would require some time before the action of the 
water could arrange or carry down sutücient deposit to 
fill up the displacements, and nntil this was accom- 
plished no vacnum would be formed, as otherwise the 
water would enter the shroud. I observe by ‘‘A.’s" letter 
(p. 230), that he considors compressed air astho reason, 
but except some obstruction were placed to cut off the 
commonication with the pump, compressed nir conld 
not occnr, as [ bave shown in my former letter (p. 63), 
where I sny ‘and when they (the shrouds) are correctly 
set (or sunk) the pumps should be put in motion, not 
sooner, as the inclosed water under tho timbers B and C 
escapes through the pump valves, keeping them open ao 
long as any sinking takes place.“ I am very well 
pleased with the experiments made by A Friend of 
Progress 3 and if my plans are as eagerly entered into 
by railway companies and others, we may sonn expect 
to see our rivers spanned with what may be termed our 
treble combiued railway bridgea. 

SfoL Tro DOUGLAS. 


require more rapid oxidation“ still? Mr. Bar vio 
now writes, with all gravity I presume: As for 
assuming that alcohol too suddenly carbonises and 
hydrogenises the blood, I did not expect any sotentifie 
person could doubt it.” Ido not know that Lam a 
acientific person, but I beg te inquire of Mr. Barwick, 
first, how he imagines the blood becomes ecarbonised 
and hydrogenised; second, how that effect is accom- 
plished suddenly; and, third, how foo suddenly? I 
wish to know, also, what ‘‘scientific person“ ever 
asserted that the blood was carbonised and hydrogenised 
by the imbibition of alcohol. It appears to me that 
Mr. Barwick should not throw aside so readily the 
oxygen contained in alcohol, for it would at all events 
go a little way towards preventing the necessity for 
“rapid oxidation.” Is it possible, however, for alcohol 
to carbonise and hydrogenise the blood without being 
split up into its censtitneuts? If Mr. Barwick says 
yes, will he kindly say, also, whether it acts upon the 
red corpuscles or upon the sernm, or on both, for at 
least one ‘scientific person” has some little doabt 
upon the point. I think Mr. Barwick will acknow- 
ledge that Dr. Richardson has just one or two claims 
to be considered a “ scientific person,“ and I find him 
saying, When I sat down to write this essay, I noted 
many points of peculiar scientific interest as deserv- 
ing my attention, and amongst these ove specially 
important—the question how alenbol, after it has 
been taken into the organism, is disposed of, whether 
by conversion into a new prodact, by which it ceases 
to be alcohol, or whether by leaving the body as it 
entered it, an unbroken chemical compound.” Thie quas- 
tion he does not answer, because he is merely giving 
an acconnt of the effect of alcohol on the body, but 
I will venture to predict that when he does answer it, 
his theory (if not something more conclusive) will be 
that alcohol leaves the body as C2H¢0, an unbroken 
chemical compound. Mr. Barwick seems especially 
fond of quoting symbols and formnlæ, but may I ask 
him why he speaks of alcohol as boiling at 78°4° C., 
and as composed of C,H;O ? Why, that is alcohol, it 
ia true, but such alcohol as no one ever drank and 
lived to tell the tale! Surely, Mr. Barwick knows that 
the alcohol spoken of by Dr. Richardson is the ordi- 
nary spirit supplicd by the wine merchant and the 
publican (and the grocer), which, when of a strength 
known as proof, fortunately rarely sold and still less 
rarely consumed, contains 50 per cent. of water. Idon't 
think I shall be far wrong, indeed, if I assume thatevery 
100 gallons of commercial “ spirits“ dispensed for 
drinking purposes contains 70 gallons of water; and 
this proportion is often still farther increased by the 
consumer who is a trifle wiser than the confirmed 
dram-drinker. Mr. Barwick will see that the propor- 
tion of carbon (supposing the alcoho) is really split up 
and assists in forming blood) is very different from what 
he puts it, being considerably redaced by the hydrogen 
and oxygen of the water. 

Why Mr. Barwick should have written such s 
rigmarole as that on p. 256 passes my comprehension. 
What musculer metamorphosis by oxidation“ has to 
do with this question directly I do not see; fora man 
may get drank almost without moving a muscle. 
Neither ean I accept the phrase from the scientific 
schoolboy's copy-book—“ All heat, from whatever 
burning source, is but solar heat“ ag an answer tothe 
question. What becomes of alcohol in the system? 
because it appears to me to be a trifle too vague, and 
because also I can conceive that there may be and 
other suns possesaing their own potential fires." 
Mr. Barwick, however, assures me that all the enog 
from it (alcohol) is derived by the conversion of it into 
some portion of tissue.“ This is, unfortanately,, 2 
statement with a double meaning. AU the energy yasay 
mean non’, even as the words are written; but it satso 
means none, because in the opinion of more than py ane 
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‘scientific person alcohol is never converted into 7, even thongh he be a perfect master of the process, 


tissue. 


must be prepared to bestow a considerable amount of 


I would also caution Mr. Barwick against his patience and time on the work. I do not believe it is 
favourite Gatch (no doubt a remarkably ‘ scientific: posible to produce as good a speculum of 8 diameters 
person), bacanse if Mr. Barwick really believes that as of 12. 


the whole 28lb. of blood in his body passes through his 
heart every three minutes he is a most remarkable er- 
ample of a ‘scientific person.” Why, at what rate 
doos he think the blood travele in the capillaries, 
where the atomic clashing or interchange ” is pre- 
vented by obstructive molecules,“ which upset the 
true vital order of atomic recombinations”? Would 
it surprise him to learn that it crawls along very 
slowly, in order that those very ‘atomic recombina- 
tions“ of which he so glibly speaks may ba effected. 
What manner of " scientific person" is he who asserta 
that the qnantity of blood in an average man’s body 
weighs 28lb., and tha! it a// passes through the heart 
in three minutes ? (Don’t tell me Gatch, if you please.) 
What I mean by the beart having no rense is simply 
this: It cannot possibly know that the blood is car- 
bonised, for it has no nervous system: it is ntterly 
devoid of sense and feeling, is incapable of 
experioncing pain; and, when we consider the work it 
performs, on which, too, our very existence depends, we 
must acknowledge the wisdom which so mado it. It is 
a wonderfal piece of mechanism, but physiologically it 
may be likened to a bag of muscle with telegraph wires 
to the battery governing its motions. Therefore, I still 
hold it true that alcohol is not food: it is eliminated or 
excreted as it camo iv, unaltered save that it may be 
robbed of its flavouring essence. Even so small a 
quantity as a spoonful in a pail of water would not be 
split up by the digestive organs. Bat alcohol is 
probably vaporised in the stomach and partially dis- 
persed over the system. We know that it gives off vapour 
or a subtle ether—witness the powerfal odour of ram, 
which has often been detected im the brain cavitios of 
those dying of alcohol-apoplexv when the head has been 
opened—no slight proof that Mr. Barwick's hypothesis 
is utterly untenable ; for if spirits were digested and 
split up, their peculiar odours wonld bo in doubt 
whether to accompany the carbon or the hydrogen, or 
the oxygen which Mr. Barwick has uvaccountably 
lost, althongh he acknowledges that its proportion by 
weight is 8 (CjoHsQx). Mr. Barwick also seems to be 
unaware that althongh the action of the heart is 
accelerated, the quantity of blood propelled into the 
arterics is not thereby necessarily inereased. 


Sac. Rr. 


[4247.] —“' Busy Ber” (let. 4156) wants to know if I 
can furnish any reason for my remark as to alcohol, tea, 
and lemonade, Ican. HzO, water, is common to them 
all; CoH,0 is ethyl alcohol; theine or caffeine, 
CaHio N O2. in the active principle of tea and coffee; 
and CHO is citric acid, which, along with a little 
malic acid, gnm, &0., characterises lemon- juice. The 
grand distinction is the very small quantity of O in 
alcobol, the large quantity in lemonade, the large 
quantity of N in theine or tea, and its total absence in 
alcohol and citric acid. Pure tea has a most soothing 
and invigorating effect on the nerves and brain, is a 
most wholesome stimulant (with sugar and cream), 
siding the latter processes of digestion, and aronsing 
the faculties to renewed activity. Theine contains all 
the organic elements; bat if “ Busy Bee” is hard- 
worked, tired, and hungry, bread and butter and egzs 
will supply elements needed by the brains, and which 
neither theine, cream, nor butter contains. 

As regards alcohol, a little experience in the trade 
and bustle of the world shows that ita imbibers carry 
around them the most offensive atmosphere, which 
might accelerate the growth of timber in tho direct 
rays of the sun, but is certainly very damaging to the 
air of rooms, offices, or shops; alcohol much promotes 
heat, but fires and closeness of houses promote it 
better. 

The large proportion of O in gitric acid, and still 
larger in tartaric acid (C4H-Os), in which by weight we 
have Cu, He. and Ou; whil-t citric acid is Cz, Hs, 
ard O112. renders these acids, I presume, sources of 
oxygen beyond the air at tho lungs, which their 
enlivcning properties indicate, whilst alcoho) after a 
short period of stimulation torpties and stupefies. 

I agree with Busy Bee” that we need a better 
knowledge ef the constituents of all our food sub- 
stances, and I smile at the alacrity displayed about tho 
weights of bread and the measures of barley being 
tested by accredited inspectors, whilst a callous in- 
differcnce is manifested on all sides about the testing 
or ascertaining the precise composition, in its chemical 
formula, of every artielu oT red in our markets for food. 
Socicty is surely in its infancy ; and chemistry in its 
relation to the laws of life nud health lamentably too 
little recognised. If the pcople, instead of bnt striking 
for wages, would cambine to support accredited testors 


Nee: — 


in every town and village through the land, they would 


imp: ess oltimately on society a rezpect and admiration 
which they certainly cannot by agitation about wages, 
which they do not know how to spend most economi- 
enlly. As for distinguishing foods from stimulants 
I cannot, nnlers we say mere stimulants, as certainly a 
few coud cupfals of tea with nice etceteras is at once 
highly stimulating, strengthening, and nutritive. 
J. BARWICK. 


SPECULUM WORKING. 


4248.) —Ix reply to Dr. Biacklock'’s question (let. 
4223), I beg to say that I consider 12 diameters of the 


specalam to be the best for the focal length. Beyond | satisfy it. 
that there is no advantage, either in ease of vision or| such as require very diferent solation. 


The focal length of my own 18in. speculum is 7 
diameters, and itis nota bad one. I am inclined to 
think that the great facility in using so large an in- 
strument which this short focas gives me, counter- 
balances the slight disadvantages. Still, were I to do 
the work again, I would havo worked to 18ft. focus. I 
heartily congratalate Dr. Blacklock upon his success. 

H. C. Ker. 


[4219. (—Ix answer to Optical Bricklayer ” (query 
11930, p. 268) the edge of pitch tool should be circular, 
and its polishing surface precisely the same diameter 
as speculom, but to iusure the edge facets giving the 
same pressure as the rest, I find it better to have the 
iron tool s little larger (as Mr. Key recommends), say 
not less than zin. larger than the mirror, so as to allow 
the pitch the same slope at the edge as in the gntters, 
as it is of great importance that the edge facets 
should exert as much pressure as the central ones. As 
far as my own practice goos, I have worked several 
good mirrors on an iron tool no larger, and in one case 
even smaller than the mirror, but the figuring was very 
troublesome, and led me to prefer a larger tool, which 
admits of greater accuracy with much less trouble. It 
must not be forgotten, however, that whatever may be 
the size of the tool the polishing surface should 
exactly correspond to the sizn of mirror. 

I could not give Optical Bricklayer ” much idea of 
the figure of his mirror unless he states the appearance 
of the enlarged star disc, either within or without the 
focal point, as the focal point itself is of no use what- 
ever as a test. I should imagine the appearance he 
describes indicates hollowness at the edgo of mirror; 
to prove it let him push in the eyepiece, and if the 
wings which surround tho star disc contract the edge 
of mirror is foo hollow, but if the wings expand the 
edge is too flat. W. Purkiss. 


ATMOSPHERIC ELASTIC FORCE.—SUPPORT OF 
SPINNING-TOP.—UPWARD DEFLECTION OF 
BULLET. 


(4250. ]—Tmanks to Philo,” to “A.” and to M. 
Paris for their obliging replies. The attempt to balance 
a top (without rotation) in that position which it 
assumes in spinning being quite fntile, we become 
aware that the upsetting force of gravitation has to be 
enconntered from first to last in order to its support 
while spinning. This upsetting force is thus under- 
stood to be constant in its action, and isclearly defined 
in direction. If certain forces, therefore, are named 
by the replicants as nullifying or overcoming that of 
gravitation, it becomes them (especially if their argu- 
ment is advanced in the form of positive statement) to 
show that the forces to which they attribute the support 
of the top do actin a direction opposite to that of 
gravitation, or that out of the conflict of them a resul- 
tant force is produced opposite in direction to that of 
gravitation, aud in power equal or superior to it. 

Now, supposing that the word“ tendencies,” which 
“A.” and M. Puris oppose to gravitation, can be 
admitted in mathematical demonstration when a 
defined and active force is required, yet the vory 
language in which they describe the action of such 
tendencies or forces forbids the conclusion at which they 
nrrive—viz., that they nullify or overcome gravitation. 
For if (let. 4130) onder their action “ the body has an 
eqnal tendency to fly away in all directions,“ this equality 
of forces or tendencies can only operate to the nallifica- 
tion of each other, and the independent force, gravity, 
is left as free to act as though the others had no exist- 
ence. And if (let. 4181) “ the attraction of cohesion” 
fully explains why a body should rotate rather than 
scatter its component particles in tangential lines, it 
offers no explanation why the axis of such a rotating 
bod; should assume and maintain a certain direction 
when free to take any other. But supposing that these 
“rectilinear tendencies” become rectilinear forces, 
pnlling the top from various points as by multitu- 
dinous lines, so as to hold it in a certain position, they 
must bo all eqnal, or the prepondcrating force of some 
of them would drag the body out of that position of 
repose which a top assumes and maintains while 
spinning with fall power. But if they are all equal 
and opposite, and all in one plane or system of parallel 
planes of revolution, then they neutralise each other, 
and leave no resultant to oppose to the upsetting action 
of gravity. 

Bat let us suppose a top to bo set on its point, and 
from three points in the circumference of anv plane cf 
rotation equidistant from each other threo lines pass 
over three pulieys with equal weights to act on them, 
then the supporting effect of these rectilinear tenden- 
cies will be fairly represented. Then, in what position 
of the axis will the top be supported? Only in that 
wherein its equilibrium is perfect independently of 
those three forces; for the slightest declination of the 
axis from that position would cause one or moro of 
those eqnal rectilinear forces to preponderate over the 
rest, and upset the top. In short, in all such explana- 
tions as thuse afforded by A., or by M. Paris, the 
idea of a perfectly upright position or equilibrium of 
the top seems to have been unwittingly assumed, and 
the subsequent reasoning arranged to satie fg it. Thus 
it is only the maintenance of the position which enters 
into the qnestion, and “equal tendencies" seem to 
But the real nature of the phenomena are 
A top 


facility in figaring. A focus of 9 or 10 diameters gives scarcely ever falls from the hand of the spiuner with 
admirable results with eare; but he who attempts 8 or | its axis in a vertical line. It (I) assumes that position; 


aeee a — — a a o S E e 33 —— n 


(2) maintains it; (8) can recover it again and again if 
disturbed’; (4) it can proléng resistance (more or less 
according to shape) after it haa finally lost the vertical 
position, to the final result of gravitation. ‘ Equal 
tendencies ” utterly failing to account for this conflict 
with gravitation, from first to last, I suggest to your 
readers that however advantageous a vacuam may be 
for the revolation of æ body when the axis ia daly pro- 
vided with bearings, an experiment will go far to prove 
if the support of the spinning-top is not rather 
due to an elastic cushion of compressed air called into 
action by the resistance of the vis inertiw of the atmo- 
sphere to the velocity of the rotation, and by the supe- 
rior density of each lower stratam. Sach a theory 
accounts, I think, for every phase of the phenomena. 
The proof, at any rate, is very simple, afforded by the 
air-pump. By withdrawing the atmospheric support, 
it mnst at once become evident how far that sapport is 
necessary. My three replicants all give specions 
(though, I think, unsound) reasons why it should spin 
better in vacuo; and it would seem, I think, that M. 
Paris's information it is found to do so has come to 
him from a theoretical rather than a practical source. 
I shall be much surprised to hear that a spinning-top 
will stand erect in vacuo for a mement, and I should 
expect that a few strokes of the air-pump would at once 
destroy the stability of its vertical position. In pro- 
portion to the fineness and smoothness of its point, 
the top shows less and leas disposition to travel about. 
It requires only vertical support at that point up to 
the last moment of its struggle with gravitation. We 
seo, therefore, that A.,“ of Liverpool, in hie sketch of 
& very simple form of the gyroscope, is showing us 
only a suspended top. The string remains plumb, I 
think, because the point only requires vertical support. 
In this suspended position the support of an air onsbion 
to tho body of the rotating instrament becomes still 
more probable. i 

A fow more words on the atmospherte theory next 
week in my reply to Philo” on the upward deflection 
of the bullet. I have satisfied myself, by experiment, 
that this upward deflection, more particalarly in the 
case of the smooth-bore, is no imaginary thing. 
Finally, I would suggest, by way of showing that the 
atmospheric theory may prove of practical value, that 
the stable position of the bicycle-rider is due to the 
same elastic force when excited by sufficient velocity of 
motion. J. M. TAYLOR. 


Beer Green Vicarage, Beaconsfield. 


BLECTRICITY—WHAT IS IT? 


[4251.]—Unpber this title, in your last impression» 
Mr. B. Thomson refers, in a desultory manner, to the 
considerations which led some electricians to the crnde 
d priori notion that since sound, heat, and light have 
been shown to be modes of motion, electricity might 
possibly be placed in the same category, and its effects 
explained analogically. He makes, however, no pro- 
gress whatever towards answering the question with 
whioh he sets out; and the petitio prineipii with which 
he commences his second paragraph, and ends the 
present portion of his paper, must appear somewhat 
Indicrous to those who are acquainted with the present 
aspect of this question. He cannot, I think, be aware 
that I claim to have proved, by experiment, as well as 
by reference to verified and accepted principles, first, 
that electricity cannot, in accordance with our present 
knowledge, be regarded as a force“ or as a form of 
motion; and secondly, that in no case can it be shown 
that electricity is converted into heat or work (vide the 
Engineer, Jaly 18, August 14, September 4, 1868, &c.). 

I should, perhaps, have abstained from offering any 
remark upon Mr. Thomson's papers until after their 
conelusion; but I imagino that there is no probability 
of his strengthening his position by a fair considera- 
tion of the question as it stands. 


Deswonp G. FrrzGeratp, M. 8. Tel. Eng. 
6, Loughborough- road, North Brixton. 


MAMERTUS AND FRENCH VOLCANOES, 


[4252 ]—THE statement that the Rogations ” (now 
called the Litany) and Rogation-days originated 
with prayers against the volcanic eruptions in 
Langnedoo during three years (458-460) is quite correct, 
and Mr. Cooper K-y will fiud the two coutemporary 
authentications thereof in (1) tho Epistles of Sidonias 
Apolliuaris, Book VII., Epistle 1 (to Archbishop 
Mamert); and (2) the Homily of Aleimus Avitus 
(successor of Mamert) on the Rogations. Both are in 
Migue's Putrolog ia, tom. 57, p. 563, and tom. 59, p. 289. 
I do not see that these eruptions have any particular 
bearing on avy current geological question, aud they 
did not proceed from the Anvergae craters (as the cor- 
respondent of Nature and Mr. Key in “ours,” p. 254, 
sean to imply), but from som» of those in the two 
more south easterly provinces of Velay and Vivarais, 


as the ashes repeatedly reached the capital of ithe 
Bargundian monarchy, Vienne, then the most ‘m- 
portant place in the country, and Mamert's See. As 


no writings of St. Mamert bimself are extant (anless 
his Litan:), nor of any Gallic contemporary but those 
two, the phenomena stand in the singular position of 
being attested by literally every contemporary author; 
and yet, strange to say, passed into such oblivion that 
no chrovicler of the next age, not even Gregory of 
Tours, mentions them, as Mr. Key feand. It is a most 
instractive cantion, aud geologers would do well to read 
pp. 203, 297, of the late Sir F. Palgrave’se essay 
entitled“ The Conquest and the Conqueror,“ in the 
Quarterly Review of October, 1844. L. G. 
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REVOLVING PUDDLING FURNACES. 


(4258.}—"R. 8.“ (let. 4172) has not succeeded in 
explaining away the facts already adduced in reference 
to Mr. Danks’ claim to the invention of the revolving 
puddling furnace. Mr. Walker's experiments failed 
for the want of a proper chimney for his farnace—this 
was not his fault, but his misfortune; while even with 
the aid of a good chimney Mr. Danks’ farnace 10 
reported to be a “ bad melter.” As a manager of iron 
works and a practical mechanic, I consider Mr. Danks’ 
furnace to be neither more nor less than a combination 
of the inventions of Mesers. Walker and Tooth ; and, 
until Mr. Danks has otherwise proved his claims to 
this invention, “ R. B.“ has no right to put forth his 
humble opinions as to the superiority of Mr. Danks’ 
furnace. An invention lying in the pigeon-holes in 
the Patent Office is not lost, or a thing to be pirated 
with impunity ; neither can a mere improver in any 
sense of the word be considered an original inventor. 
The Danks’ furnace appears to me a second edition of 
the American resping-machine. In 1825, if I mistake 
not the year, an English mechanic invented a reaping- 
machine; it was tested and did its work well. On the 
first pablic trial the machine was smashed to pieces 
and the inventor pelted with stones by an enraged 
mob of farm labourers. This invention lay dormant 
until the Great Exbibition of 1851, when the reaping- 
machine again appeared as a new invention from 
America, and, of course, patented. The trick was 
exposed, and the patent, like the revolving farnace, fell 
to the ground. 

R. S. a * landations of the Iron and Steel Institute 
are rather out of place. It cannot be admitted that 
that scientific body has acted fairly by rnshing with an 
iron - melting - tomperature zeal at Mr. Danke’ furnace 
before the original invention at home had been practi- 
cally tested. Inthe absence of thie fair play on the 
part of this institution the pleasant trips acrosa the 
Atlantic, tbe convivial dinners and speeches, the 
gushing votes of thanks from the lordly lips, the fnll- 
siced portrait cf the noble President, certainly have 
that smack of egotism already described. The old 
proverb informs us that things dear bought and far 
fetched are greatly admired by fantastical ladies; even 
so, apparently, with the Iron and Steel Institute. Had 
the Iron and Steel Institute acted on the motto, Fiat 
justitia, ruat cælam,” justice would have been done to 
Messrs. Walker and Tooth, without injury to Mr. 
Dankr. G. 8. (Civil Engineer). 


A NEW MODE OF CONVERTING MECHANICAL 
FORCE INTO ITS HEAT EQUIVALENT. 
(4254.]—I7r bas struck me that the following ex- 
periment, which, however, I have not tried, would be a 
fitting addition to those for the determination and 
illustration of tbe mechanical equivalent of heat. 
When a disc is made to revolve it may be noticed that 
it offers resistance to being turned in a plane perpen- 
dicular to the plane of its revolution. This is the 
principle of the sustentation of the diso in the gyro- 
scope, of which instrament we heard so much of in the 
ExoLIsH Mecwanro some time back. If I construct 
a machine so that while a heavy disc is made to revolve 
rapidly in one plane its axis is made to revolve in another 
perpendicular to the former, an amount of force will be 
absorbed independent of the friction of its parts. 
Ferom the first principles of natural philosophy I think 
it follows that this force must appear as heat in the 
disc, and the amount could be measured bya ther- 
mometer inserted in the disc. If so, I do not think 
that the convertion of mechanical force into heat force 
is traceable to friction, percussion, compression, elec- 
trical, or chemical action, the usual means for the 
evolution of heat, as the machine can be imagined 
perfectly rigid in its parts, and frictionless without in- 
terfering with its principle. I am also curious to know 
if all dises of equal weight and diameter (the thick- 
ness, of course, being in inverse proportion to specific 
gravity), but of different materials, would offer the 
game resistance, and consequently evolve the same 
amonnt of heat worked at the same velocity. The 
arrangement of the machine is very simple, and if 
any one thinks of trying the experiment I should be 
happy to supply the design. A. R. M. 


HOW TO USE A BOOK WITHOUT HANDS. 

(4255.])—Ir must be very gratifring to yon, Mr. 
Editor, to know that the Exorren MecHanic bas been 
the means of procuring for the unfortnnate mau who 
had lost his hands the neeful and very iugenions instru- 
ment described at p. 224, which “ M. O.” has been 
clever enongh and generous enongh to contrive and 
make for him. It is something like, but an improve- 
ment on, the instrament I saw many years ago for 
turning over music with when the hands are engaged ; 
and it is likely, if “M. O.” wonld make snch for sale, 
that violin and flute players would be glad to purchase 
it, and I for one should be glad to know that its inge- 
nious and kind maker reaped profit as well as the 
praise and thanks he is so justly entitled to. 

o. 


RELIEF FOR CATARRH. 

[4256.]—A rox (Dresden) correspondent says 
that the following has been found very effective in re- 
lieving cold in the head, and not unpleasant:—Fill a 
wide-monthed stoppered bottle with cotton or asbestos, 
saturated with a mixture of pure carbolio acid, 5 parts; 


reotified spirit of wine, 5 parts; strong solution of 


ammonia, 6 parts; water 10 parta. The vaponrs are 
drawn into the nose and mouth frequently, it is raid 
with great advantage: C. 8. 
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ELECTRIC BELLS ANTICIPATED. 


(4257.]—THere is an account of a similar apparatus 
to that referred to in let. 4200, p. 253, as employed by the 
Moors of Grenada, where there was a certain armed 
figure which, on the approach of an enemy to the city, 
turned and pointed its ar in the direction from 
whence he was coming. But, usefol as these figures 
must have been, we have equally well-authenticated 
accounts of far more valuable prodnots of the wisdom 
of our ancestors, of which we have not yet recovered 
any reminiscences, even 80 faint as our electric tele- 
graphs are of these ancient sentinels. For instance, 
our commissariat departments in their endeavours to 
accommodate our troops in the autumn manaavres, 
fall very far behind the possessors of the tents described 
in several old works, which would fold up into a 
pockethandkerchief, and yet extend so as to shelter a 
whole army. Then, again, even our express trains and 
finest ocean steamers are miserable attempts at lecomo- 
tion compared with the lost art of manufacturing 
carpets on which it was only necessary to sit and to be 
at once transported to any part of the earth at plea- 
aure. Those, no doubt, were the good old days, and we 
mere moderns are poor pretenders. SIGMA. 


NEW DOUBLE STARS. 


[4258.] —I BEG to report the followiag double stars 
found with my 6in. Alvan-Clark refractor s few 
evenings since :— 

Corvi = L 23488 . 12h. 26m. 7e., S. 15° 56’: 8, 14: 
260°: 10". This pair is 8m. f 2 Corvi, and about 20 
further south; the northern of two 8 mag. stars, about 
25’ apart. Probably a moderately difficult object. 

Boitrs = L 27106. 14h. 46m. 81s., N. 19° 16’: 8, 
10: 180°: 1”. I would call particular attention to this 
exquisitely beautiful double in the immediate vicinity 
of the well-known pair ¢ Boötis, f that star Im. 6s., 
and declination 28’ less. I have only seen it once, and 
although gn that occasion it was well separated with 
clean, sharply-defined dises, it cannot be a very easy 
pair with a Gin. apertare, except in very good weather. 
It is a little strange, however, that it should have 
escaped observation, when f has been observed and 
measured for so many years. It is certainly a very 
beantifal pair under favourable conditions, and suff- 
ciently difficult with small instruments to make it an 
interesting object. 


3 


1 
N 


The accompanying sketch will enable any one to find 


this without an equatorial mounting, the star marked 


D being the pair in question. The stars marked 1, 2, 
and 3 are respectively Nos. 955, 989, and 1008 (= L 
The double is not 
incloded in that catalogue, but is No. 27106 of Lalande. 
Ie 8 variable? Its magnitude in Lalande is 7, and in 
Weisse 6:7. It is now very plainly visible to the naked 
eye at any time. Argelander, whose “Uranometria 
Nova is almost perfect in this respect, has not given 
it, from which scme change might perhaps be 
inferred. 

Will Mr. Knott give some later measurements than 
those made by Mr. Dawes, of OZ 288, if any have been 
made? A few evenings ago I picked up this pair 
(R.A. 14h. 47m. 193., N 16° 14’), and at frat supposed 
it must be new, as my estimate of the distance was so 
much greater than that of Oz. Looking at it again, 
just before finding the pair given above, I felt certain 
that the pair I had found was identical with OZ 288. 
In Otto Struve's first catalogue it is marked fortasse 
oblonga,” and in the catalogue of 1843 the distarce is 
given as 0'5”. Dawes measured it in 1847, making it 
0'6". Now, its distance is at least twice that. My 
estimate before identifying it was 1:5", and it cannot be 
lees than 14“. It is now a comparatively easy object. 
The new pair given above is apparently half a second 
closer. 

The new pair s. f. 6 Come turns ont to be quite a 
delicate object, and more difficult than I at first 
supposed. 

Chicago, May 6, 1872. 


—— 


IS LIGHT INVISIBLE. 


(4259.]—Sosre time since I saw an experiment 
described to prove the invisibility of light. I should 
like an explanation of the following :—The undalatory 
theory of light assumes that a subtle elastic finid 
porvades and fills infinite space, all fluid, solid, ard 
gaseous bodies, and is called Inminifereus ether, which 


S. W. BURNHAN. 


May 31, 1872. 


ether, in a state of rest, is darkness, and in a state of 
undulatory motion is light. This theory assumes that 
light is not in itself matter, but is a state of matter. 
Supposing, then, I cast my eye upon an object, I do 
not see the object, but the rays of light that are 
reflected from the object. Thus, when I look upon the 
green fields before my house, I do not see the 
fields, but the rays of light that are reflected from the 
fields, and the reason why they appear green is because 
they absorb all the colours of the spectram, excepting 
the yellow and blae, which go to make up the green 
appearance. Here I am in a fix. In the first place, I 
do not see the object; in the sesond, it is asserted I do 
not see the light—what do I see? A simple experiment 
is enough to prove I do not see the object I cast my 
eyes upon. If I walk into a darkened apartment I ase 
nothing. I light the gas and see, or imagine I see, 
everything. I have added nothing but a light, therefore 
it must be the light I see, It may be said that the 
waves of luminiferous ether strike the eye with incon- 
ceivable rapidity and produce the sensation of light. 
Well, be it so, the luminiferous ether then becomes 
visible, and it is light; if not visible in the ocular sense, 
it becomes visible to the touch—the touch npon the 
eye. Joun Horus. 


ATOMICITIES.—ELECTROLYSIS AND MODERN 
CHEMISTRY. 


(4260.]—Howxver simple the facts involved, it is 
not easy to clesr away the muddle and confasion of 
diatomic pbilosophy. Sigma says we cannot 
escape from what are diatomic elements, such as zinc, 
copper, sulphuric acid, &c.; and, therefore, we are 
bound to consider electrolysis as subsisting with a 
linear chain of Ha, Zu. Ga,” Ac. In other words, it is 
a circuit of molecules, and not of atoms. In this great 
assumption the whole secret is involved. 

If a tension of 1 volt. (roughly the force of 1 Daniell 
cell) in a voltaic circuit involves an energy equivalent 
to 4,678 foot pounds per equivalent, and if this action 
is not through “ ehemical equivalents of matter,” but a 
force ‘transmitted through the centres of attraction, 
or of atomicity by which the molecules are constrneted. 
then I hold that this unit of force should be 9,316, and 
not 4,678. But wherefore this dire necessity—this 
thraldom, which “cannot escape” from diatomic or 
doubled atoms ? One paragraph of diatomic evidence 
would be ef more worth than pages of assumptive 
reiteration. 

As to the unfortunate reasons which have led to this 
doubling of many atoms, I would refer to a paper On 
the Atomic Weights” (Chemical News, February 9, 1872). 
Sach great chemists as Berthollet, Bouchardat, and a host 
of others, look with dismay on tbeir distorted alphabet. 
Then, as to the curious facts which have puzzled elec- 
tricians, and led to “imaginary laws of electrolysis,” 
what are the laws referred to I know not; but, if they 
are more imaginary than the atomicity electrolysis of 
“ Sigma,” I do not covet their acquaintance. As to 
the copper difficulty, I do not see that the diatomic 
device affords any enlightenment. ‘‘ Sigma has— 


H Cu — CL 

280. Cl 
No. 1. H 4 Ha =O | C 1 | | i — Cl. 
No. 8. Hs0 | Ca Ch | Coa Ch. 


Now, taking No. 8 on the simplest chain, we have, 
first, a molecule of Hs = 2 vols., connected with half a 
molecule of oxygen = 1 vol.! Secondly, we have a 
weight of copper which is both atom and molecule ia 
one, associated with a molecule of chlorine = 2 vols. 
Thirdly we have a double molecule of copper connected 
with 1 molecule of chlorine; and, to the explaining 
power of all this, I would say—Prodigious ! 

Tho chemical peculiarity involved in what is called 
cupreous chloride, Gul. or CnC], I have pointed ont 
in a paper On Some New Sniphar Salts” (Chemical 
News, Vol. XXI., p. 123) On this occasion I would 
farther illustrate this allotropic peculiarity by a some- 
what similar action in organic chemistry. A new field 
of great interest is opening up in what are called “ con- 
densed molecules.” The compound radieals, which act 
and react like elements, are found capable of conden- 
sation, so that two or three atoms condense into one, 
in which state they are truly single atoms, and volu- 
metrically or chemically (and, might I not say electro- 
lytically ?, they comport themselves as such. They 
combine with one H and form characteristic hydrides, 
or with one O or one Cl and form corresponding acids 
or bases; they replace one H in varied ammonias, 
alcohols, glucosides, &c. 

A clearer conception of this law of action will tend 
to remove certain anomalies in old mineral chemistry, 
as copper, and some other elements certainly share this 
affection. Here, then, ia a problem for some inquiring 
clectrotypist, for he may, in a given time, or with a 
given potential, deposit a double weight of allotropic 
copper ! 

I cannot enlarge here on the chemical evidence in 
this direction, and briefly compare this view with the 
molecular chain of Sigma — 


HO l CaCl l eC. 


Here we have one oxide and two chlorides, all strictly 
analogous, both in type and function. 

“ Eclecticus" is pained at the thought of “ quarel- 
ling with an accomplished chemist, who bids fair to 
rank high where only great ability and attainments 
can succeed, In descending to the level of an outside 
thinker, G. E. Davis is both fair and courteous, and 
commands only high respect and esteem. 


EoLECTICUS. 
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CEMENT FOR AND ATTESTING OF AUGUSTUS LE PLONGEON, M.D., ON THE | „JACK OF ALL TRADES.” 
MEERSCHAUM. COSMIC FLUID. [4266.] Few of your readers have not admired, and 


= : 2 many bave proSted by, the varied and accurate know- 
5 5 e Tan eommic fuld or ether I suppose to edge displayed by this contributor, which he has 


: rotate and revolve in orbit amidat the aërial atoms along | x 

a the greatest weight, and from my own practical | with the great orbs of space. W. Matthien Williams, lay a ara tia ma 8 
5 cement mentioned by " Saal Rr tg F.C.8., in © The Fuel of the San,” published in 1870, andthe effects of it, is not merely to desire bat to do 
is very inferior to a mixture of double gum and plaster | opines all space 13 filled with an atmosphere like the | our best to promote his recovery. It is not possible to 
of Paris, and the mode for testing a meerschaum pipe | one we breathe except in its extreme rarity; that our | form a ae accarate opinion 0 a aieh R iption 
mentioned by A., Liverpool,” is erroneous; rank atmosphere has no limit, but grows rarer and rarer as alone, but“ Jack 1 10 ecah ta lia 3 he 
imitations will float as stated by O., Glasgow,” in | it recedes from its attracting centre until terrestrial | jmperatively needs complete 1 rest, and especial] 
your issue of May 10. The cement mentioned by | gravitation in neutralised by that of some other orb at llet 17015 5 Fe ee Hea reed 
W.R. Donaldson will have my immediate attention, | the point where the attraction from each is equal. | porary 9 1 7 onain] needs that 
tor which T mastthank him. ‘The Germans in town have | Between the orbs A and B, for instanoe, the point © It he be still living in the place where he contracted 
5 of mending meerschanm pipes broken | exists as a centre of equilibriam. his ague, unless indeed it be one which is free from 
in the middle of stem (some of which areas thin as] The point C, where the two atmospheres join, is 3 a great part of the year, and even in that 
tobacce pipes), by inserting a fine fitting bone or | distant dom A and Bin the ratio of their respective | Creo a te g a gront ange of residence would probab 
lead tube, 1 in. in length, to connect the broken part, | weights, thus— case a temporary change of residence would proba ly 
ee 5 3 kirk 7 PR one AC’: CB*:: A: B. 5 et welt patients“ 5 ate that 
information mf your subscribers, the eater given by Now we infer the moon bas no atmosphere of | to be done which is impossible, and that may be the 
Professor Smyth, M.A., of this mineral, in bis course nitrogen, oxygen, &.. like ours, but has the like cosmic | case now. Our good friend may have been so r 

of lectures on “Mineralogy,” to the students of the fluid, which will rotate and revolve with it, and, I ask, to give his knowledge for the help of others as to have 
Royal School of Mines, Jermyn-street, and which are wo, when it passes between Sol and as, toinfer that neglected his own interests, or his severe illness may 
lectures were not published. Meerschaum isa hydrated | the three atmospheres are crushed to that extent | have caused such loss and expense as to place mental 
silicate of magnesiam. Its chemical composition is closer? A solar eclipse in such case displays ita corona | rest and freedom from anxiety, which are essential to 
8 ae 
(Mg,Sis + = H) and its percentage composition is— 
2 


throngh an extraordinarily dense medium. Dr. Plongeon | his recovery, out of his reach, unless some of the many 
asserta the cosmic flaid opposes the orbit motion of | whom he has often and so kindly helped will now join 
the earth; that this front resistance causes diurnal | together to help to save a life so valuable. As I am 
rotation of the earth and its conical movement, occupy- | absolute ignorance of the sufferer’s circamatances, this 
ing 25,868 years; its tide-producing vibration ; and | suggestion of aid possibly needed may appear to be an 
continuous friction throughout its surface, but mainly | impertinent intrusion ; but if the case be as I anggest 
at the equator—a cause of heat at the earth’s surface. | 98 possible, I trust it will not wound our friend's 
Is not such result from interstellar fluid quite an over | delicacy to receive help in the only form in which moat 
estimate? We see because objects rebound ether, but | of us can offer it, and that he will feel under no painfal 
even this without force enough to disturb the equilibrium obligation towards us, who feel oursalves that we are 
of a feather floating in the air; but were the ether simply discharging a just obligatlon, and acting 
equally dense in space, where, I ask, but in falling towards another as we would wish others to act towards 
meteors or abrolites can there be friction? After the | us under similar circamstances. If, Mr. Editor, you 
first impulse to motion each orb in motion creates a think such aid is needed, my guinea is ready; acd if 
vacuum behind it, which is rushed into with an all who have benefited by Jack's“ advice will pay 
impetus to the orb, evidently as acceleratingly effective | for it. he will be freed from all anxiety on that score. 
as anything in front is obstractive. What obstraction It will be only payment of just, though not legally 
is there in front A ine orb that carries along with it enforcible, debts. PHILO. 
everything around it, especially in front of it, in an rrow 
unrosisted orbit? Suppose the earth, by some terrific oe Malia ea mer eg on 
collision, driven off from its atmosphere and orbit by | the health of “Jack of All Trades,” and paggasta that 
suddenly acquiring a speed it could not all at once im- | he ghould, if possible, visit Smedley's Hydropathio 
Establishment, Matlock, for a short time. If,“ says 
Mr. Hayward,. Jack of All Trades is poor, I should 
be happy to forward him £1 to help to pay his expenses, 
if he would accept it.” We may inform our readers 
that our versatile friend Jack is a hardworking man 
with a large family, and from what we know of him we 
believe that he is as ready to help his neighbour as he 
is willing to give the best advice he can to those who 
ask it in our columns. No doubt such a change as 
that suggested by Mr. Hayward would re-establish his 
health. If three othor correspondents would imitate 
the unsolicited example of “ Philo“ and Mr. Hayward, 
making in all £5, the Editor would cheerfully double 
the sum, and we hope “Jack” would not be too inde- 
pendent to accept the present.—Ep.] 


Magnesia. cer . . 28˙8 
N Ot 


100:0 (Nicol). 


Several varieties are known, generally associated 
with hornblendic rocks. It breaks with a fine earthy 
fracture, that is, like fine grained chalk. Its hardness 
is abont 2°, or, in other words, it may be scratched 
with the finger nail. Its specific gravity is 0 8, hence 
it will float in water, and it is from its being picked up 
at times floating on the ses that the Germans call it 
‘foam of the sea,” this being the meaning of the word 
meersohaum: meer, alake or sea; schaum, foam or seum. 
It has a greasy or soapy feel, in common with most 
magnesium minerals. When a fractured surface is 
applied to the tongue it adheres strongly. It is 
brought principally from Asia Minor, Greece, near 
Madrid, and Toledo, Moravia, and Wermeland. Real 
meerachaum pipes are turned and carved from the 
solid mineral, and steeped in wax, inferior articles 
are made from compressed scrapings snd steeped in oil, 
and generally heavier and less perfect than those made 
from the solid mineral. The Turks absolutely 
employ meerschaum as & substitute for soap in wash- 
ing, for it is quite soft and sosp-like when first dug 
from the earth, and it lathers in water and will remove 
grease. 

Reading. ZETA. 


— aD 


CHLOROFORMING BEES TO REMOVE HONEY. 


(4262.)}—Taixxixa it may be useful to many 
readers of “ours,” I subjoina method for the above 
which has been practised several times with success. 
The quantity of chloroform required for an ordinary 
hive is the sixth part of an ounce: a large hive may 


take nearly a quarter of an ounce. Place a table 
posite to, but about four feet distant from, the part to its air, how would tue air, once the earth’s atmo- 


„ On the table spread a thick linen cloth, in | sphere, deport itself? Would not it gravitate to the 
centre place a small shallow or soup plate, which cover nearest powerful enongh orb unless held back by some 
with a piece of wire gauze to prevent the bees coming | centre of equilibriam ? Why do not all the atoms of 
in immediate contact with the chloroform. Now | nitrogen and oxygen and all other fluids descend by 
quickly and cantiously lift the hive from the board on the law of gravity to the surfaces of all their allied 
which it ie standing, sst it down on the top of the table, orbs, but because they vibrate molecularly to the 
keeping the plate in the centre, cover the hive clesely | creation or maintenance of vacuum which buoys them 
up with clothe; in five aud twenty minutes the bees; up ?, In 80 far as rotation causes easterly and westerly 
are not only sound asleep, but not one is left among winds it produces friction and heat, but the enaterly 
the combs, the whole are lylng helpless on the table. wind being mostly northerly, destroys mach more heat 
Now remove what honey you think fit as expeditiously than it imparts. I am quite afraid the doctor is 
as possible, and replace the hive in its old situation, importing into bis theory more imaginary causes than 
and the bees, as they recover, will return to the be can adduce reasons to support. Did any one live 
domicile. A bright, calm, early morning is the best to testify as to the temperature of a cannon-ball on 


time. Be cautious at first, but practice makes perfect. leaving the cannon and its fire? If on splitting we 
H. B. E. find the interior hot aud exterior cool, it seems to have 


— cooled by its are aa enough: I wait to see if 

a some veteran soldier ence do not tilt to dis - 

INCUBATORS.—To “ HATCHER,” AND ALL READERS | com ture some of the over-brave utterances of a 
IT MAY CONCERN. nevertheless clever M.D. 

(4268.]—You are quite right in what you say on In my diagram the outer circles denote extension of 
p. 229. The incubator does absorb the moisture of | the atmospheres within the bounds beyond which they 
the eggs too much; I therefore advised you to damp the would interscct each other; how far, beyond this, 
eggs well. I find it a good plan to float the eggs in| rotation influence extends, of course, is matter for 
Ton 1 10 for 1 H a a day 5 two before | speculation, and to be considered in results, in obser- 

ey are due. e hens, if set in a very dry place, get vations. J. BARWICK. I therefore i 

‘ j procured 10z. of the above, half of which 
a eal Tes. T therefore pelle of ean ont T placed in a pint bottle, on which T poured tolling Bos 
under the nest before I make it up, or a large sod fresh SULPHUR AS A BLEACHING AGENT. * 15 85 1 5 
ent. I know this is contrary to most people's notion [4265.]—I wave looked forward with special interest | since hed Ho trouble 5 it being 19155 hard and 


DRYING PLANTS FOR HERBARIUM. 


(4267.]—Iw my juvenile days, being a great rambler 
amongst the fields and slong a sea-shore margin, I 
collected a large number of plants of various kinds, 
and dried them by means of warm sand and sheets of 
blotting-paper, changing and drying both sand and 
papers very frequently. My press was the sacking- 
bottomed and loose-cushioned old-fashioned sofa (not 
old fashioned in the days I allude to), so that every one 
who visited us, and accepted a seat on the said sofa, 
was so far a contributor, unwittingly, to my Hortus 
Siccus, 1 still possess most of those specimens, almost 
fifty years old, and when I look at them, I can gay, 
with Montgomery, Days of my childhood, a SR 


— 


MARSH MALLOW FOR HARDENING PLASTER 
OF PARIS. 


4268.J— TRR following may prove useful to your cor- 
respondents, on which subject I contributed a short 
article to the British Journal of Dental Science for April. 
Having suffered much inconvenience from the porosity 
of plaster of Paris, avd having tried alam (subsul phate 
of alumina), salt (chloride of sodium), &c., and nding 
no improvement, I remembered that I had somewhere 
read of marsh mallow (Malva: a genus of the Mona- 
delphia polyandris) as a remedy for the above defect ; 


of keeping the hens warm, but it prevents the increase | to Mr. Bottone's papers on the sulphur com ounds, in : 
of vermin, and I get more chicks, I am corroborated the hope that he would attempt sine azpladation of ia oe aia E. Gaanam Yours, S.D. 
hart ae 2 . a * Loo aT the manner in which sulphur acts as a bleaching — 
r's Guide,” and he is a trustworthy authority. agent. Chlorine we, know, acts in this manner, in the 
In the iucnbator I now make a cotton bag, and pat in | presence of water, by uniting with the hydrogen and HOW TO OBTAIN gta a FLOWERS FROM 


a quart of damp warm bran, Gat it down to about an | liberating the ozygen—the true bleaching agent: this 
inch thick, and pat it npon the eggs under the glass; | is intelligible enough. When Roscoe and others, how- [4269.] —Many years ago I was very fond of flowers, 
this gives the required pressure, and in a great measure | ever, go on to tell us that the action of sulphur ie and had the advantage of a fine garden. I was very 
prevents the absorption so detrimental to the welfare | just the opposite of this, that sulphur dioxide bleaches | successful in obtaining double flowering plants of the 
of the chicks iu the eggs. This bran bed will require | by: deoxidation, what are we to infer with regard to| different species of stock gillyflower. The plan I 
renewing abont every third day or so; in this way you the nature of its action? What is the true bleaching | adopted was frequent transplanting the first year, with 
will get good results. If you are timid about it, try it | agent in the case of the sulphur compounds, and how | good rotten compost, generally taken from an old ho t- 
on part only, and see the difference ; with the bed they | does it act? Does it, like oxygen, form insoluble com- bed. As the plants began to prepare for flowering, I 
reqaire no more damping. The floating the eggs the pounds with the vegetable colouring matter present? stripped them of all side shoots, and selecting such 
last day or two certainly assists in freeing the chicks In what sense, again, are the colours said to be merely | as from the appearance of the bads would be likely to 
from the shell or inner lining should they be gammed masked? If Mr. Bottone will kindly come to our assis- produce semi-donble flowers, I first staked and secured 
thereto, which yon cannot ascertsin antil too late. tance in this matter, I—and, I doubt not, other readers them with a string of bass, and then with a sharp 
O. | —will feel greatly obliged to him. A. E. 8. | penknife took off a strip of bark, jin. deep, three- 
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REVOLVING PUDDLING FURNACES. 


4253.) —“ R. S.“ (let, 4172) has not succeeded in 14257 
explaining away the facts already adduced in reference | to th:. 
to Mr. Danks’ claim to the invention of the revolving | Moo: 
puddling furnace. Mr. Walker’s experiments failed | fgn: 
for the want of a proper chimney for his farnace—this | turr 
was not bis fault, but his misfortune; while even with | h. 
the aid of a good chimney Mr. Danks’ furnace is mu 
reported to be a bad melter.” As a manager of iron | aù 
works and a practical mechanio, I consider Mr. Danks’ | ^f 
furnace to be neither more nor less than a combination 
of the inventions of Messrs. Walker and Tooth; and, 
antil Mr. Danks has otherwise proved his claims to 
this invention, R. 8." has no right to put forth his 
humble opinions as to the superiority of Mr. Danks’ 
furnace. An invention lying in the pigeon-holes in 
the Patent Office is not lost, or a thing to be pirate“ 
with impunity; neither can a mere improver in an 
sense of the word be considered an original invento: 
The Danks’ furnace appears to me a second edition 
the American reaping-machine. In 1825, if I mist: 
not the year, an English mechanic invented a ren}: 
machine ; it was tested and did its work well. On 
first public trial the machine was smashed to |: 
and the inventor pelted with stones by an en: 
mob of farm labourers. This invention lay do 
until the Great Exbibition of 1851, when the rr 
machine again appeared as a new inventior 
America, and, of course, patented. The tri. 
exposed, and the patent, like the revolving fur. 
to the ground. 

“R. 8.'s” landations of the Iron and Stee! 
are rather out of place. It cannot be adn: 
that scientific body has acted fairly by rushi’ 
iroh-melting-temperature zeal at Mr. Da: 
before the original invention at home had 
eally tested. In the absence of this fair 
part of this institution the pleasant tri: 
Atlantic, the convivial dinners and 
gushing votes of thanks from the lordly 
sized portrait of the noble President. 
that smack of egotism already descri 
proverb informs ns that things dear 8 
fetched are greatly admired by fantas’ 
80, apparently, with the Iron and Ste. 
the Iron and Steel Institute acted on 
justitia, raat cælam,” justice would ` 
Meesrs. Walker and Tooth, with: 
Danke. G. 8. 


A NEW MODE OF CONVERT 
FORCE INTO ITS HEAT 

(4254. —Ir has struck me 
periment, which, however, I hs 
fitting addition to those for 
illustration of the mechani. 
When a diso is made to revol- 
it offers resistance to being 
dicular to the plane of it 
principle of the sustentati« 
scope, of which instrnmen: 
ExGiisH MECHANIC som oes 
a machine so that while n 
rapidly in one plane its a> 
perpendicular to the for: 
absorbed independent 
From the first princip! 
it follows that this f = 
diso, and the amoun , > 
mometer inserted ir a 
that the conversion | 
is traceable to fric 
trical, or chemica! 
evolution of heat. 
perfectly rigid in 
terfering with its —— 
if all discs of e 
ness, of ceurse, 
gravity), but < 
same resistan: 3 
amount of b. - — 
arrangement = 
any one thir sF 
happy to suy 


HOW " N — 
4255. — 
Editor, t 
the mear 


Perea. ig 


S 
ammonia, 6 parts ; water 10 Parts. dbe Yip ‘ets aut UA es 
baring 5 the nose and mouth frequently, it is eaid | pervades and iills in 
great advantage: M. R. C.S. ' gaseous bodies, and is ca.. 


nm.“ I shonld say yon“ can 
o a pound of flour, and produce 
„r eomponnded of these (num 
compound numbers, of water or 
would be “concrete multiplica- 
he will represent.” Now, 2 is a 
i of two numbers, one and one, 
oid not be far from the mark in 
would be 2 pounds, or 2 pints, of 
-xactness is required—fict experi- 
nit be determined by experiments. 


M. A. 


\ GIANT PLANET. 


«rlicle which appears in the Cornhill 
month (May) ander the above title, 
the exeeption of a few preparatory 
74, pp. 244 and 245 of “ours,” bears 
oming from the pen of Mr. Proctor, 
‘ie Spectator in the leading article of 
n your foot-note, and if so, it will be 
ir to his Essays on Astronomy,” 
ı a compilation of most of his previous 
rent seriala, and, in its present con- 
ell worthy the study of all students in 


‘tor is always so accurate in his quota- 
-ations on which he bases his theories, 
in pointing out an apparent omission 

Where the satellites are regarded as 

{ Jupiter’s laminasity, the writer quotes 

„bservation of Dec. 80 last, of the fourth 
dark transit,” and also Padre Secchi’s 
„f Feb. 8 of the third satellite in dark 
` states “that the comparative darkness of 
ites will have been established; he omits, 


nivo the instances of the first and second 
dark transit,’ as the remark of Padre 
+ narrative that this fact is not a new one 


r satellites,” appears to apply to the imme- 


as to the behaviour of the satellites close to 
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1 
\ 


‘od not to their transit as dark epots across | 


der of dise. 
Jer optical means (a 4°28-in. refractor by 
witness three dark transits” during the 


tion of Jupiter—viz., the fourth satellite on 
q Feb. 18, and the third satellite on March 24 


„e latter case, the satellite not being on the 
ne same time as its shadow (as in Padre 
-baervation of Feb. 8, I had not the means of 


so accurately the comparative darkness of 


I was favoured, through 


| 


' 
' 


i 


but it appeared to be almost as black as its | ; 
rhich came on afterwards. I would again call reply to Mr. Taylor (p. 204) that it is in tho act of 


to the pecniarity I pointed out (No. 863 
hservatian of the 
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REPLIES TO QUERIES. | 


— — 


*.* In their answers, Correspondents are respect - 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering querles put the | 
numbers as well as the titles of the querios to which the 
replios refer. 2. Nocharge is made for iuserting letters. 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6. Letters sent to correspondents. 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. | 


[10478.]—Pork Diet.—I am glad to find some one 
who thinks as I do, and congratulate the Mother” on 
having had the courage to introduce the subject of 
“ Pork Diet ;” for it requires courage to again raise a 
question which has been discussed so often and so 
ably, and generally with the same result—which result 
is not satisfactory to non-pork-eating people. When 
in No. 856 there appeared a query on the same, I hoped 
it would have met with a more general response. 
„Philo alone answered, and not to the point. It 
was disappointing, but what can one say to these older 
and wiser heads?—except, indeed, that wisdom is 
not always with the mighty, nor nnderstanding with 
the strong.” Had Philo“ and the other gentleman 
worn out less carpet in lighting or not lighting electric 
sparks, we might have had some valaable reasoning 
from them. As it is, I hope that some earnest and 
capable mind will take the matter up, and so convince 
some others of the unfitness of the pig for food. 
Rabbits and shell-fish are equally rabbish. They are 
coarse, impure diet, and have a vile and lowering in- 
fluence on the mind. It may be that much of the 
crime and misery among the lower orders originates 
from such a cause as this. I have frequently noted 
the effect of such food on those about me, causing 
irritability and peevishness in both young and middle 
aged, and if there be a deaf grandmother” she will 
be more deaf because more crochetty. If such is the 
influence on refined and educated minds what can it be 


with the untaught but hurtful and debasing ?— 
SARAR, l 


[10640.)—_A Reason Wanted.—I beg to state, in 


p. 608) | breathing out that strength to lift weights is increased, 
transit of satellite 4 on 18th and that I firmly believe breathing ont air from the 
-y last, the satellite showing itself as a dark lungs is not the same thing as 
»rer to the western edge than it did to the add that, very often, I have 


breathing in. I beg to 
found breathing out sir 


„dge of Jupiter after passing on at the com- from the langs greatly help in ascending hills, giving 


sent of transit. 


is no more interesting study with instrnm ents 
‘vient excellence than the observation of the 
x in the tints of the equatorial zone of belts with 
er- varying changes of their form, and the great 
`r of minute oloud-like markings sometimes seen, 
‘ich probably give to Jupiter the mottled appear- 


observed under less favourable conditions. By the 


l 


a compactness and sense of lightness to the body, 
pleasant to experience, as well as helpful in the ascent. 


| Breathing in reduces both the lifting and the ascend. 


„ 


ing power. Such is the fact, and experience of— 
GERARD SMITH, 


(10664. —Angle of Incidence and Reflection. 


—I thank Billiardist“ for the illustrative case he 
has given on p. 204, and his explanation, so far as it goes, | 


Mr. Backingham’s fine 21-in. refractor is men- | is correct, but still it does not account for the fact that 
d in the article as showing these minute clouds, both times the ball shonld take the same course after 


as I have seen that instrument noticed several 

2 in newspapers without stating the maker's name, 
oink it is not generally known that, though the 
ner constructed the equatorial mountings and fit- 
vq, the credit of the optical part (the most essential), 
„nne to Mr. Wray. As many of “our” astrono- 
cal readers may not have seen the quaint account 
‘an observation of Jupiter given in the firat number 

| the Philosophical Transactions, published in Lon- 
on on Munday, March 6, 16645," I now append 
'n extract from the origina):—‘'The ingenious Mr. 
Hook did, some months since, intimate to a friend of 
nia that be had, with an excellent twelve foot telescope, 


serred some days before he then spoke of it (viz., 


on the 9th day of May, 1664, about nine of the clock 
at night), a small spot in the biggest of the three 
Shecurer belts of Jupiter, and that, within two hours 


"the said spots had moved from east to west about 
She length of the diameter of Jupiter,” 


LINEA. 


of Meat.—Professor Artus, of Jena, re- 
ethod of making extract of meat: 


advantage over that of Liebig in 
L gelatine, and fat, which are all 
Mocess, and which would seem, 


o be the only really nutritious 
For this purpose, by a very 
etof the meat is made first 
Ba ont the soluble salts, the 


ine and creatine. The 
Way with cold water, is 
Spin’s digester, and the 
med off the surface, 
Me cold extract. The 
ea down to a proper 
iter, in a vacanm- 


he British Medica! 
of preparing an 
& which neces- 
most valuable 


\ 


— ALA ALAA 


| 


having struck. I am afraid I cannot explain it, but 


shall venture to hint at a probable reason. By the | 


nature of the problem, the red ball having to retarn | 
to its original position at the instant of striking the | 
line joining their centres must be perpendicular to the 
end of the table, and if the balls were perfectly elastic, 
the result in all cases with any angle or velocity would 
be that the striking ball would proceed parallel to the 
end of the table; this is on the supposition that the 


` 


balls are physical points. The elasticity not being 


perfect causes the ball coming from P to take the direc- 
tion A D, 


larly a ball coming from P’ with a velocity A E should 
pass throngh a point G, 2 5 being the same co-efficient 


B 2 being the co-efficient of elasticity, simi- 


of elasticity. But this co-efisient has been proved by 
experiment to be less with increased velocity ; it should, 
a 4 therefore, pass in some 


—8 — Buch direction as A H, in 
| I J Seer place of which it appears 
„ it travels in direction 
| ae a AM. Now, I ventare to 
1 suggest the following as 


e a reason, but should be 
: —— _ glad to have the opinion 
of more competent per- 
sons — viz, when the 
balls strike a whirliug 
motion is imparted to 
them, the ball A rotat- 

pP ing in direction ropre- 
sented by the arrow. The efect of this motion 
rubbing on the table must be to retard the motion of 
the ball on the one side more than the other, acting ás 
a rudder, aud cansing it to describe a curve, such as 
indioated by the dotted line. Now, with a greater 
velocity, and at particular angles of striking, this 
rotary motion is increased, and, consequently, its 
deviating effect. I have no doubt some of your 
correspondents will be able to give a better explana- 
tion.—F. N. 


(10731.]—Fastening Escape- Wheel in Lever 
Watch.—I have not the time nor the desire to enter 


into a war of words wich West Cornwall.“ I will tell 
him, in confidence, I do love soft solder, it ie 30 very 
convenient. Last week I had a first-class lever watch 
to repair. It had three of the teeth and a part of the 
rim broken out of the fusee-wheel. There had been a 
fracture of the brass, done, I presume, when the metal 
was condensed, and unfortusately it was opposite the 
slit of the maintaining power epring. I recommended 
a new wheel, but the question was asked, ‘Can yon not 
repair this one?“ I said, Certainly I can. Now, dove- 
tuiliug alone would not bave done. Hard soldering 
would have softened the metal, therefore I made use of 
a dovetail and the convenient soft solder, and made a 
good job of it, which will stand as long as the wateh 
will last. I will give W. C.“ one of my practical 
wrinkles for soft soldering small jobs, which I have no 
doubt will be useful to many readers of the ENGLISH 
Mercoanxic. Take a common German silver spoon, 
drill a small hole in the middle of bowl. Now take a 
spoonfal of melted metal and run it along any cold 
surface, and you will make small solder wire, about the 
thickness of staff wire; run it into four or six-inch 
lengths. Cata short piece of peg wood, make a hole 
in the end, press in the end of a leugth of solder - wire. 
Now take a piece of mainspring, press into the slit of 
a batswing gas-buener, close down to the bottom on one 
side and a little from the bottom of the other. Turn 
on the gas, and you have a small horizontal fine- 
pointed jet of flame. Now place the peg wood end of 
solder in your month as you would a blow-pipe; pat a 
drop of spirit on to your work. You have both hands at 
liberty: bring the two pieces together you wish to 
solder, and let the tip of flame impinge upon it. By 
this method any amount of work can be done ina 
quick and neat manner. I use it for all kinds of 
common jewellery work. W. C.” says I entirely 
omitted Geneva watches. Why import them into the 
controversy? 8. H. L.“ asked to know how to collet 
an English eseapo-wheel. It could not be a Geneva, 
as the Swiss workmen do not employ collets, but seat 
their wheels on the pinions.—-A TOREKSHIEB PIVOT. 


(11108.) — Tilt Hammer.—aAs Mr. Fennell still 
persists that his drawing of a tilt hammer ie correct, 
I mnst again warn the readers of the ExcLiisH 
Mronanic thatit is an ingenious impossibility, would 
cost five times the price of a proper hammer, and not 
do the duty expected. I have not time now to ge 
more into detail or send a sketch, but will do so if 
wished.—A BARRISTER. 


111120. -A Question of Sight.—To “ B. L. G.“ 
—By “air under special mechanical pressure,” I 
mesn air subjected to pressure beyond that of the open 
air auperincumbent avd around it. As E. L. G.“ 
will not accept mv feeble illastration of a single 
needle reaching from the sun, let him suppose the 
cosmic fluid to be a dense solid (of course he drives 
me to suppose the impossible“) from the sun to the 
earth; then, if without a vacuum between any of ite 
atoms, it would strike the earth when it itself was 
struck at the run, how can he state such to be longer 
than light, which travels at less than 200,000 miles per 
second, whilst the sun is distant more than 95,000,000 
miles. I think I never could be so abatracted as to put 
down 17,000 feet as the speed of light, thongh I may 
have let feet slip in for miles. I regret it, and will 
try to mend.—J. Barwick. 


(11275.)}—Darkening Walnut (U.Q.).—Boil the 
huskes or skins of walnuts when they are black and 
rotten to a jelly and use hot or cold. Will keep any 
length a time, and does not spoil the look of the grain. 


— 


111888. Motive Power for Amateurs I am 
sorry that Zoo Andra” should be annoyed by my 
classing his plan with those fancies—plausibie in them- 
selves—which are the bane of young and enthusiastic 
mechanics. He will find the pendulum idea one of 
those proposals to gain or multiply power which are 
only varieties of the perpetual motion scheme. IH Zoo 
Andra” will refer to page 206 ho will find the plan re- 
commended there is for a single-handed saw—i.e., one 
to enable a man to do the largest amount of work with- 
out assistance, and of course worked by a treadle. I 
have had some experience with circular saws from 4ft. 
diameter to Bin., and although I grant speed is advis- 
able, it is of no use without sufficient power, and the 
plan proposed by me will allow much harder work to be 
done than can be managed by a saw fitted to a lathe in 
the usual manner. A circular saw will cnt very well at 
a slow pace if sufficient power be applied to keep it 
going, and will, in many caces, cut more at a moderate 
than a high speed; the reason of this is that the teeth 
are frequently too close, and do not take proper hold of 
the wood. The teeth of all saws require to be enlarged 


as the speed with which they are driven is increased.— 
A BARBISTER. 


[11386.]—Orystals in Gas Tar.—(To Mn. Bor- 
TONE.)—I have always taken the term artificial alizarine 
to mean the substance prepared from anthraquinone, 
as distinguished from tho natural substanoe extracted 
from madder, and the term is certainly generally used 
in this sense: vide any of the scientific periodicals for 
the last two years. I am acquainted with the enbstanee 
termed naphthazarine by Sohützenberger, but I never 
heard of the term artificial alizarine being applied to 
this body, which, probably, has the same relation to 
naphthaline that alizarine has to anthracene.—ETRYL. 


11402. — Rain-wrater Tanks (U. G.).— Rosso” 
had better constract his tank of galvanised iron, which 
is far preferable to bricks and mortar. I have a large 
tank made of it, and it has answered efficiently. The 
cover can be made on a hinge, or one with handle to 
lift right off. If “Rosso” requires the water clean for 
any special purpose, he had better have the tank in an 
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fourths round the stalk, taking particular care to 


| shutting the left eye and looking down tho right tube, 


leave one-fourth of the circle of bark intact. The, so that both images are seen at the same time; they 


seed from the plants so treated produced nearly all 
double flowers. The principle on which I acted was, 
that the blood or sap of a plant ascends through the 
centre or pith, which may be called the artery; and 
again descenda between the stem and bark, correspond- 
ing to the veins of a living animal. The partial stop- 
page of the descending current was to give the plant 
a sort of apoplexy. By this means the finest denble 
anemones can be produced, and plants beautifully 
striped can be obtained by crossing. Thus select (aay) 
a crimson for the male plant, to be crossed with a 
white (the female). As soon as you can carefully open 
the petals of the white flower, extract all the stamens 
with a small pincers, and immediately eover both 
flowers with a fine muslin bag. Examine frequently 
with a band microscope the stamens of tho red, and 
when they appear ripe, extract them carefully one at a 
time, and removing the bag from the white flower, 
gently rab the pollen dust over the pistils. Then 
cover the impregnated flower again with the bag for 
a few days until all danger of extra impregnation from 
insects is over. 

From an old gardener who was celebrated for his 
stock gillyflowers I obtained the following information: 
His plan was to save seed from the semi-double 
plants only, and to carefally wrap up the seed in brown 
paper, not to be again opened for five years. He 
showed me his collection of seeds, and gave me some 
of white and crimson from packages, which he declared 
had been saved five years. I sowed those seeds, and 
the next year found nearly all the plants produced 
double flowers. E. ; 
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MICROSCOPE. 


[4270.]—As the micreseope trade is stocked with a 
class of instruments which are constructed merely to 
hold together while being sold, a few words on the sub- 
ject may assist others besides A Canadian Subscriber“ 
in making a judieious bargain. First, then, where to 

urchase. If the buyer is disposed to contribute to 

he support of an expensive front shop he will find 
every facility for doing so, but let it be underatood that 
he thus allows the shopkeeper a ruinons percentage 
fer the mere trouble of selling. The majority of thia 
class are mere salesmen, and their whole knowledge 
of microscopy might, as a rule, be condensed into the 
text, Here are the instruments and I want to sell 
them.” In support of this statement I quote Mr. J. F. 
Heather, who, sveaking of microscopes in his well- 
known book, says that many so-called opticians are 
mere sellers of articles, of the qualities of which they 
are totally ignorant.” And I would add that an in- 
strument bearing an eminent name often emanates 
from the band of poor Bill somebody, who lives, works, 
and appears very likely to die, in some garret or 
kitoben, 

In tbe mechanical part nothing is of greater import- 
ance than the focussing rack motion; and, therefore, 
it should be seen that it has a good, even, and 
parallel fitting, without the least shake,“ false 
motion, or nasty grating, produced by the pinion being 
set too deeply into the teeth. Putan object under a 
jin. power on the instrument and watch it (the object) 
as it gradnally comes into focus; if it is seen to move 
about in the field the rack is imperfect, and should be 
rejected. Next, try the fine adjustment with a bigher 

wer, and the same rule applies to both. Notice 

at the “caro” through which the rack bar slides is 
fitted by a separate plate, as many are made to fit by a 
gentle use of the hammer round the top. The pivion 
bearings are often packed up with leather, &c., which, 
on wearing away, leave the instrument as innocent of 
anything like cobbling“ as it is incapable of proper 
adjustment. If the object is in focus at one side and 
indistinct at another, the probable cause is that the 
stage ia notat right angles with the optical axis of the 
instrument, though tke object may be imperfectly 
mounted, so, to make certain, turn it upside down or 
try another, using a high power for this. Take out 
the objective and eyepiece, and looking straight down 
the tube turn the diaphragm round and see tbat the 
apertures are pretty central, as they appear successively 
in the field. See that the motions for mirror, &c., are 
rensor ably tight, and that the whdle is steady, propor- 
tionate, and well-fitted. 

A set of French achromaties containing three powers 
(that is, in all, three pairs of lenses) will do excellently 
for all general purposes of interest, but in the deeper 
studies there are many things which cannot be properly 
seen without the use of first-class objectives, which are 
very expensive. Good test objects are the Navicula 
sigma, a minute shell found in fresh poole, which should 
appearcompletely covered with anumber of longitudinal 
and tranverse lines, and the Postura flambea, or skip- 
tail, a small wingless cellar insect the size of a flea, 
which should appear covered with a number of delicate 

marks like notes of admiration. In choosing a binocular 
look first into the straight tube, and notice the cxact 

osition of the object in the field, and in what parts it 

aches the edge; then see the image in the side tube, 
and it should exactly correspond; should it not touch 
the edge at the same part the error may owe its cause 
to one aperture being larger than the other, so put the 
right side eyepiece into the left body, and vice cersd, 
when, if this fault is still apparent, the prism mast be 
net wrong or the body ata wrong angle. The arrange- 
ment for raising or lowering the draw tubes should 
move smoothly, and both eyepieces at the sametime, as, 
if one is higher than the other, that image will be the 
most magnified and an indistinctness will be the con- 
sequence ; place both eyes over the instrument and 
adjust the tubes to their proper height by shutting the 
right eye and looking down the left tube, and then 


should then appear stereoscopical and sharply defined, 
free from darkness and prismatic or other glare caused 
by the entrance of light between the bodies, the right 
one often being unavoidably lighter than the left, but 
thore sre many who fail to see the binocalar effect. 
Now, if I Lave not exhausted the subject, I nevertheless 
must have exhausted the patience of those who read 
this letter, so conclude by informing “Canada” that 
the price varies from £4 to £400, but a very serviceable 
instrument may be had for about 14 guineas, with threo 
powers, mechanical stage, condensor, frog-plate, 
polariscope, parabola, live box, neutral tint reflector 
(or camera lucida), forceps, and all accessories, but in 
one of the best kind doublo that amount may easily be 
given for the lenses alone. C. G. P. 


NEW () PROOF OF PYTHAGORAS’ THEORY. 


[4271.)—In your number of 10th inst., p. 203, Mr. 
Recordon has exhibited an old arrangement. I refer 
him to “Un Million de Faits” for a generalisation 
proved by Clairaut's brother (query, dating from the 
ancient Greeks) — viz., thus :— On any AABC 
erect any lateral parallelograms, ACDE, BCFG. 
Let DE, G F produced, meet in H. Join HO, produce 
it to cut A B in I, and extend to K. IK = CH. Draw 
AL, BM, parallel and equal to IK, join LM. Then 
shall AK = AE, BK = BF, and parallel AM = 
parallel) AK + parallel BF.” For, Join AH, AK, 
BH, BK. Then a ACH is half A E (same base and 
same parallels); A ACH = A AIK, equal bases on 
same line HK, and same vertex; A AIK is half AK 
(same base and same parallels), whence LI = CD; 
similarly MI = CG. Q.E.D. 

Very Special Case.—DAC = right angle = CBG, 
also DA = AC, GB = BC, AM = square. (Euclid 
47, I.) 

Is it possible that this diagram will illustrate the 
composition of obliqne velocities, forces, moments, &c., 
as Euclid 47, I., does that of rectangular ones ? 


H 


My friend Mr. Perigal many years ago gave a 
mathematico-mechanical proof of Euclid 47, I., aa fol- 
lows :—Oa right 
angle A ACB 
describe lateral 
squares AH, BD, 
ae 15 each 
side, AB in Q, 
E P, O, N; draw 
QT, 08 parallel 
to AC, and NU, 
PQ parallel to BC 
intercepted at R, 
S, T. U respect- 
tivoly. Through 
centre F of AC 
square, draw IL 
parallel to AB, 
and K M perpen- 
. dicalar to A B or 
IL. Then shall the eight four-sided figures IFK H. 
K FLC, LF AM. MFIQ,ANTQ, QU PB, PSOW, 
O U N V, be all equal and similar to each other; and 
RSTU isasquare = CBED. Then A H may be cut 
up and its pieces placed round BD, so as to produco 
A W—proving it to the layman as well as the student 
of mathematics that A B? = Ac? + Be3. 

S. M. DRAcR. : 


RECURRENT VISION, Ac. 


14272. — TRE following fact may help to elucidate 
the recurrent vision“ of Professor Young (see p. 190): 
The image impressed on the retina, after looking ata 
contrast of colour, is reproduced alternately by each 
eye, and is not a continuous impression, as it ordi- 
narily appears to be when the eyes are equal. This 
may be proved by anyone who can combine the two 
views of a stereograph without a stereoscope (by direct- 
ing the axes of the eyes parallel as in looking at a dis- 
tant object, and yet focussing the eyes as for a near 
object). Thus, stick two dises of black paper (about 
balf an inch diameter) on a sheet of white paper, the 
distance between them being equal to the distance 
between the eyes; then, helding the paper about a foot 
from the eyes, so that a line between the discs would 
be exactly parallel to a line between the eyes, com- 
bine the dises as a stereograph, so that the right eye 
looks at the right disc, and sees the Jeft diac rather 
indistinctly, and the left eye sees vice verad. After 
gazing at them thus in a strong light (keeping the 
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eyes steadily fixed on tho centres of the disos) for about 
halfa minute, shut the eyes quickly and wait (some- 
times for a few seconds) until the images appear, mean 
while shading the eyelids and gently pressing them if 
the images do not appear easily, or if they cease for a 
few seconds (a good impression, with re or rub- 
bing, lasts off and on for about a minute), and if the 
trial be saccessfal, there will appear a central strong 
dise image, formed by the right image of the right eye 
and the left image of the left eye overlapping, the 
second images of each eye alternately appearing one 
on each side, one becoming visible when the other dis- 
appears. Each of these transient images lasts about 
two or three seconds, sometimes five or six alternations 
being perceptible, as the images of each eyestrengthen 
and diminish. . 

Now, whether Professor Young's recurrent vision 
reenlts from a shorter period of recarrence of rather a 
different character, affecting both eyes simultaneously, 
or whcther one of his eyes reproduces images far 
more vividly than the other, is uncertain, bat the 
above phenomenon may throw some light on it. 

While on visionary subjects, I may as well mention 
a remedy for the dazzles, with which many of your 
readers may be troubled, as was the late: Sir John 
Herechel; by the dazzles I mean a quivering appear- 
ance of a dark and light, or coloured shade or impres- 
sion of lines moving angularly or serpentinely, which 
commences at the extreme limits of visjen, and gra- 
dually encroaches towards the objects of view, until in 
abont five minutes the whole vision is affected, so that 
it is impossible to see anything distinctly, though the 
forms and positions of objects appear quite unaffected 
by it. A fraction of a grain of eulphate of quinine will 
remove this appearance in about ten minutes, though 
otherwise it will continue for some hours. This is the 
homæœopathic ‘consequence of the fact which was first 
perceived—namely, the production of the dazzles by a 
small quantity of sulphate of quinine, which is an 
effect any of your readers who are curious on the 
matter could donbtless produce, if not already dragged 
with large doses of that medicine. 

W. M. Frurpszes PETRIE. 


COMMUNICATING ROTARY MOTION TO BALL 
FIRED FROM SMOOTH-BORED GUN. 


14278.J—“ PurLus Warp ” (letter 4159, p. 227) may 
perhaps not have heard of the Mackay gun, which was 
tried somo few years ago near mg Pa against a 
target of the Agincourt” pattern, I remember 
rightly. Mr. Mackay used a rifled gun, from which he 
fired cyJindro-conoidal shot, without studs or any other 
contrivance to take the rifling. The shot was rotated 
by the gas escaping alongside the shot, through the 
grooves; hence it was ed the Windage gun.“ I 
remember seeing the target shortly after the expert- 
ments, and the shot seemed to have done good work 
upon it. The system soon afterwards sank into ob- 
lisiov, for what reason I can hardly say, but these 
must have been something wrong somewhere, 

ARTILLERY CAPTAIN. 


CONCRETE MULTIPLICATION. 


(4274.)—I Havm no desire to be hypercritical, and 
onl¢ again object to ‘‘Sigma’s" further explauation of 
“ eoncrete multiplication” (let. 4188, p. 223), becante I 
believe that, being erroneous, it may tend to produce 
confusion of ideas in others. It is worth while on 
some occasions to dispute about words; for nothing 
has occasioned greater oonfliets of opinion than mis- 
understanding the terms involved in the subject in dis- 
pnte. Now, what is the meaning of multiplisation ? 
It has either the simple arithmetical sense of repeti- 
tion a certain number of times (integral or fractional), 
or it has a more general algebraical meaning. 

In the first case, it refers to the arithmetical epera- 
tion npon another namber, abstract or concrete, in 
which case anything foreign to the idea of number 
cannot become introduced. and so there oan arise no 
idea of squareness or solidity. In the second, results 
of a very general character may ensue, bat in neither 
case is it a valid reason against the possibility of any 
operation that it has no meshing. We may, for in- 
stance, in algebraical operations arrive at the result 


Va. This is an impossible, and itself an unintelli- 
gible, quantity, but it does not di:prove the correction 
of the operation of which it is the result. Another 
explauation, then, must be given of the result 
of the so-called ‘multiplication of concrete 
quantities, and I believe the correct one to be that 
which I have already givon, that the nnit is supposed 
to be changed before the multiplication takes place. 
If pounds cannot be multiplied by pounds there is ne 
reason, either d priori or posteriori, why feet can be 
multiplied by feet. To say that “concrete multiplica- 
tion” is an arithmetical dodge is quite beside the 
subject: what is so called is a straightforward and 
simple proceeding when rightly explained. Nor can I 
allow the true explanation” to be that “concrete 
numbers are only susceptible of addition and subtrac- 
tion.” This can only mean, I think, that though we 
cannot multiply a pound by a pound, yet we may in- 
crease a pound by a pound, as if the pound were the 
arithmetical operation, and not the increase or addi- 
tion of it. I need not pursue thie question further. 
bat I can discern no other reason for Sigmas” 
assertion than this supposition. The fact is, that con- 
crete, as well as abstract, quantities are susceptible of 
multiplication and division as well as of addition and 
subtraction. We do not in any case perform the 
operation by means of the concrete quantity, bot with 
respeet to it. 

Lastly, I can see nothing impos üble in Sigma's ” 
Jast example, which, I suppose, is intended for a 
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% reductio ad absurdum.“ I shonld eny “yon” can 
“add a pint of water toa pound of flour, and prodnce 
paste, which a number compounded of these” (nnm. 
bers, I presume, for to compound numbers, of water or 
flour, or even paste, would be “concrete multipliea- 
tion“ with a vengeance) will represent.” Now, 2 isa 
number componuded of two numbers, one and one, 
and I think ve sbould not be far from the mark in 
saying that there would be 2 ponnda, or 2 pints, of 
pasto. If greater exactness is required at experi- 
mentum /—let the unit be determined by experimenta. 


M. A. 


A GIANT PLANET. 


(4275.]—Tne article which appearsin the Cornh'l! 
Magazine for this month (May) ander the above title, 
and given, with the exception of a few preparatory 
sentencesin No. 874, pp. 244 and 215 of“ ours,“ bears 
evident marks of coming from the pen of Mr. Proctor, 
as surmised by the Spectator in he leading article of 
May 4, as stated in your foot-note, and if ao, it will be 
a suitable appendix to his Essays on Astronomy,” 
lately published, a compilation of most of his previous 
papers in different serials, and, in its present con- 
nected form, well worthy the study of all students in 
astronomy. 


As Mr. Proctor is always so accurate in his quota- 
tions of observations on which he bases his theories, 
I feel diffident in pointing out an apparent omission 
in the article. Where the satellites are regarded as 
photometers of Jupiter's luminosity, the writer quctes 
Mr. Lassell's observation of Dec. 80 last. of the fourth 
satellite in dark transit,“ and also Padre Secchi's 
observation of Feb. 3 of the third satellite in ‘ dark 
transit, and states tbat the comparative darkness of 
all four satellites will have been established; he omits, 
however, to give the instances of the first and second 
eatellites in dark transit,” as the remark of Padre 


Seoohi in his narrative that this fact is not a new one 


for the other satellites," appears to apply to the imme- 
diate context as to the behaviour of the satellites close to 
the edge and not to their transit as dark epots across 
the remainder of disc. I was favoured, through 
much smaller optical means (a 4°28-in. refractor by 
Wray), to witness three “dark transits” during the 


late opposition of Jnpiter—viz., the fourth satellite on | 
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capable mind 
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In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on ono side of the paper only, and put draw- 
ines for illustration on separate piecas of paper. 2. Pnt 
titlh:s to queries, and when answering queries pnt the | 
nanmbers as well as the titles of the queries to which the 
rep. ies refer. 3. Nocharge is made foriuserting letters. | 
an ries, or replies. 4. Commercial letters, or queries, or 
roplica, are not inserted. 5. No question asking for 
educational or ascientifio information is answered 
through the post. 6. Letters sent to correspondents, | 
under cover to the Editor, are not forwarded; and tho 
names of correspondents are not given to inquirers. 


[10178.] Pork Diet.—I am glad to find some one 
who thinks as I do, and congratulate the Mother” on | 
baving had the courage to introduce the subject of 
* Pork Diet ;" for it requires conrage to again raise a 
question which has been discussed so often and so 
ably, and generally with the same result which resnit 
is not satisfactory to non-pork-eating people. When 
in No. 356 there appeared a query on the sawe, I hoped 
it would have met with a more general respouse. 
„Philo“ alone answered, and not to the point. It 
was disappointing, but what can one say to these older 
aud wiser heads ?—except, indeed, that wisdom is 
not always with the mighty, nor understanding with 
the strong.” Had Philo” and the other gentleman 
worn out less carpet in lighting or not lighting electric 
sparks, we might have had some valuable reasoning 
from them. As it is, I hope that some earnest anid 
will take the matter up, and so convince 
some others of the unfitness of the pig for food. 
Rabbits aud shell-fish are eqnally rubbish. They are 
coarse, impure diet, and have a vile and loweriug in- 
finence on the mind. It may be that much of tho 


| crime and misery among the lower orders originates 
| from suck a cause as thie. 
| the effect of sneh food on those abont me, causing 


I have frequently noted 


irritability and peevishness in both young and mid‘le 
aged, and if there bea deaf grandmother” she will 
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into a war of words with West Cornwall.” I will tell 
him, in enn'idence, I do love soft aolder, it is so very 
evnvenient, Last week I had a first-class lever watch 
to repair. It had three of the teeth and a part of the 
rim broken ont of the fusee-wheel. There had been a 
fracture of the brass, done, I presume, when the metal 
was condensed, and uufortanately it was opposite the 
slit of the maintainiog power spring. I recommended 
a now wheel, but the question was asked, Can yon not 
repair this one?“ I said, Certainly I can. Now, dove- 
tailiog alone would not have done. Hard soldering 
would Laro softened the metal, therefore I made nse of 
a dovetail aud the convenient soft solter, and made a 
good job of it, which will stand as long as the watch 
will lact. I will give W. C.“ one of my practical 
wrinkles for soft soldering small jobs, which I have no 
doubt will be nseful to many readers of the ENGLISH 
Mucuaxic. Take a common German silver spoon, 
drill a small hole in the middle of bowl. Now take a 
spoonfal of melted metal and run it along any cold 
surface, aud you will make small selder wire, about the 
thickness of staff wire; ran it into fonr or six-inch 
lengths. Cut a short piece of peg wood, make a hole 
in the end, press in the end of a length of solder-wire. 
Now tako a piece of muinspring, press into the slit of 
a batswing gag-bnener, close down to the bottom on one 
side and a little from tho bottom of the other. Turn 
on the gas, and you have a small horizontal fine- 
pointed jet of flame. Now place the peg wood end of 
solder in your montb as you wonld a blow-pipe; pat a 
drop of spirit on to your work. You have both hands at 
liberty: bring the two pieces together you wish to 
solder, and let the tip of flame impinge upon it. By 
this method any amount of work can be done ina 
quick and neat manner. I ase it for all kinds of 
common jewellery work. W. C.” says I entirely 
omitted Geneva watches. Why import them into the 
controversy? “8S. H. L.” asked to know how to collet 
an English escapo-wheel. It could not be a Geneva, 
as the Swiss workmen do not employ collets, but seat 
their wheels on the pinions.—A YoRrKsSHIRE PIVOT. 


(11108.; — Tilt Hammer.—As Mr. Fennell still 
persists that his drawing of a tilt hammer is correct, 
I mnst again warn the readers of the EnoiisH 
Mrenävic that it is an ingenious impossibility, would 


| cost five times the price of a proper hammer, and not 


do tho duty expected. I have not time now to ge 
more into detail or senda sketch, bat will do so if 


Dec. 80 and Feb. 18, aud the third satellite on March 24 
last; in the latter case, the satellite not being on the 
disc at the same time as its shadow (as in Padre 
Secehi's observation of Feb. 8, I had not the means of BARAR 
jadging so accurately the cemparative darkness of | a 

satellite, but it appeared to be almost as black as its! 110640. —A Reason Wanted.—I beg to state, in 
shadow, which came on afterwards. I would again call reply to Mr. Taylor (p. 204) that it is in the act of 
attention to the pecularity I pointed out (No. 863 p. 608) breatbing ont that strength to lift weights is inereased, 
in the observatian of the transit of satellite 4 on 18th and that I firmly believe breathing out air from the 
February last, the satellite showing itself as a dark lungs is not the same thing as breathing in. I beg to 
spot nearer to the western odge than it did to the add that, very often, I have found breathing out air 
eastern edge of Jupiter after passing on at the com- from the lnngs greatly help in ascending bills, giving 


be more deaf because more crochetty. If such is the 
influence on refined and educated minds what can it be 
with the untaught but hurtful and debasing >— 


mencement of transit. 


Thero is no more interesting rtudy with instrnments 
of sufficient excellence than the observation of the 
changes in the tints of the equatorial zone of belts with 
the ever-varying changes of their form, and the great 
number of minute cloud-like markings sometimes seen, 
and which probably give to Jupiter the mottled appear- 


‘ 
i 


a compactness and sense of lightness to the bodr, | 
pleasant to experience, as well as helpful in the ascent. | 
Breathing in reduces both the lifting and the ascend- | 
ing power. Such is the fact, and experience of— 


GERARD SMITH. 


{19664.)—Angle of Incidence and Reflection. 
—I thank Billiardist“ for the illustrative case he 


ance observed under Jess favonrable conditions. By the has given on p. 204, and his explanation, so far ns it roen, | 
way, Mr. Bockingham’s fine 21-in. refractor is men- is correct, but still it does not account for the fact that | 
tioned in the article as showing these minute clouds, | both times the ball should take the same course after 
and aa I have seen that instrument noticed several having struck. I am afraid I cannot explain it, bot 


times in newspapers without stating the maker's name, 


shall venture to hint at a probable reason. By the 


I think it is not generally known that, thongh the | natare of the problem, the red ball having to return 
owner constructed the equatorial mountings and fit- to its original position at the instant of striking the 
tings, the credit of the optical part (the most essential). line joining their centres must be perpendicular to tho | 


is due to Mr. Wray. As many of our“ astrono- 
mical readers may not have seen the quaint account 
of an observation of Jupiter given in the frat namber 
of the Philosophical Transactions, published in Lon- 
don on ‘‘Munday, March 6, 16645,” I now append 
an extract from the original: —“ The ingenious Mr. 
Hook did, some months since, intimate to a friend of 
his that he had, with an exellent twelve foot telescope, 
observed some davs before he then spoke of it (viz., 
on the 9th day of May, 1664, about nine of the clock 
at pight), a small spot in the biggest of the three 
obscurer belts of Jupiter, and that, within two hours 
after, the said spots had moved from east to west about 
half the length of the diameter of Jupiter.“ 

: LINBa. 


HMxtract of Meat.—Professor Artns, of Jena, re- 
commends a new method of making extract of meat: 
which possesses the advantage over that of Liebig in 
retaining the albumon, gelatine, and fat, which are all 
removed by Liebig's process, and which would seem, 
from recent experiments, to be the only really nutritious 
elements of the meat. For this purpose, by a very 
simple apparatus, an extract of the meat is made first 
with cold water; this dissolves ont the soluble salts, the 
albumen, and part of the gelatine and creatine. The 
meat, after extraction in this way with cold water, is 
then boiled for an hour in a Pn pin's digestor, and the 
Liquid pressed out. The fatia skimmed off the surface, 
and this extract is mixed with the cold extract. Tho 
mixed extracts are then evaporated down to a proper 
consistence in a sand-bath, or better, in a vacanm- 
apparatus. This oertainiv, says the Brit a Medical 
Journal, seems a much better way of preparing an 
extract of meat than any of the methods which neces- 
sitate the throwing away of the most valuable 
constituents. 


| 


end of the table, and if the balls were perfectly elastic, ' 
the result in all cases with any angle or velocity would 
be that the striking ball would proceed parallel to the | 
end of the table; this is on the snpposition that the | 
balls are physical points. The elasticity not being 
perfect causes the ball coming from P to take the direc- 


tion A D, 5 being the co-efficient of elasticity, simi- 


larly a ball coming from P’ with a velocity A E should 
pass through a point G, 17 being the same co-efficient 


of elasticity. But this co-efficient has been proved by 
experiment to be less with increased velocity ; it should, 
therefore, pass in some 
such direction as A H, in 
place of which it appears 
it travels in direction 
AM. Now, I venture to 
, : suggest the following as 
15 a a reason, but should be 
24 glad to have the opinion 
of more competent per- 
Bons — viz., when the 
balls strike a whirling 
motion is impartod to 
them, the ball A rotat- 

p ing in direction repre- 
sonted by the arrow. The effect of this motion 
rubbing on the table must be to retard the motion of 
the ball on the one side more than tho other, acting as 
a rudder, aud cansing it to describe a curve, such as 
indicated by the dotted line. Now, with a greater 
Velocity, and at particular angles of striking, this 
rotary motion is increased, and, consequently, its 
deviating effect. I have no doubt somo of your 
correspondents will be able to give a better explana- 
tion.—F. N. 


(10731.]—Fastening Escape- Wheel in Lever 
Watch.—I have not the time nor the desire to enter 


— 


4. 


al 
woe 
r 


EN a E 


wished.—A BARRISTER. 


11120.)}—A Question of Sight.—To “ B. L. G.“ 
—By air under special mechanical pressure,“ I 
mean air snbjected to pressure beyond that of the open 
air anperincumbent and around it. As E. L. G.“ 
will not accept my feeble illustration of a single 
needle reaching from the sun, let him suppose the 
cosmic fluid to be a dense solid (of course he drives 
me to auppose the impossible“) from the zun to the 
earth; then, if without a vacuum between any of its 
atomas, it would strike the earth when it itself was 
atruck at the run, how oan he state such to be longer 
than light, which travels at less than 200,000 miles per 
second, whilst the sun is distant more than 95,000, 000 
miles. I think I never could be so abstracted as to pat 
down 17,000 feet as the speed of light, thongh I may 
have let feet slip in for miles. I regret it, and will 
try to mend.—J. BaRWIOK. 


[11275.]—Darkening Walnut (J0.Q.).—Boil the 
husks or skins of wainnts when they are black and 
rotten toa jelly and use hot or cold. Will keep any 
length of time, and does not spoil the look of the grain. 
—F. J.G. 


(11333.{—Motive Power for Amateurs —I am 
sorry that Zoo Andra” should be annoyed by my 
classing his plan with those fancies—plansibie in them- 
selves—which are the bane of young and enthusiastic 
mechanics. Ho will find the pendulum idea one of 
those proposals to gain or multiply power which are 
only varieties of the perpetual motion scheme. II. Zoo 
Andra” will refer to page 206 he will find the plan re- 
commended there is for a single-handed saw—i.e., one 
to enablo a man to do the largest amount of work with- 
out assistance, and of course worked by a treadle, I 
have had some experience with circular saws from 4ft. 
diameter to Bin., and althongh I grant speed is advis- 
able, it is of no use withont sufficient power, and the 
plan proposed by me will allow much harder work to be 
done than can be manazed by a saw fitted toa lathe in 
the usual manner. A circular saw will cnt very well at 
a slow pace if suffictent power be applied to keep it 
going, and will, in many caces, cut more at a moderate 
than a high speed; the reason of this is that the teeth 
are frequently too close, and do not take proper hold of 
the wood. The teeth of all saws require to be enlarged 
as the speed with which they are driven is increased.— 
A BARRISTER. 


(11386.]—Crystals in Gas Tar.—(To Mn. Bor- 
TONE.)—I have always taken the term artificial alizarine 
to mean the substance prepared frum anthraquinone, 
as distinzaished from tho natural substance extracted 
from madder, and the term is certainly generally used 
in thia sense: ride any of the scientific periodicals for 
the last two years. Tam acquainted with the substance 
termed naphthazarine by Schützenberger, but I never 
heard of tbe term artificial alizarine being applied to 
this body, which, probably, has the same relation to 
naphthaline that alizarine has to anthracene.—ETHYL. 


(11452.]—Rain-water Tanks (U. G.).— Rosso“ 
had better constract his tank of galvanised iron, which 
is far preferable to bricks and mortar. I have a large 
tank made of it, and it has answered officierftly. The 
cover cau be made on a hinge, or one with handle to 
lift right off. If “Rosso” requires the water clean for 
any special purpose, he had better have the tank in an 
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open place; to catch vater from roof, have it made 
lip level with shoot. The water can bo drawn off 
with a tap or bucket; I havea tap for mine, which 
avoids the necessity of getting to the top with a bucket. 
I know of no method to clean ont, except drawing all 
the water off. Perhaps some correspondent of “ours” 
can give a plan for the edification of “Rosso,” myself, 
and other subscribers.—H. B. E. 


11572.) —Compressing Water.—To the qnes- 
tion asked by Mr. West vood—viz., how it is when 
the pressure is pumped up and allowed to remain on 
for a quarter of an hour that the indicator never 
alters—I offer the following suggestions :—Mr. West- 
wood answers his own question thus: That proves to 
me that the water is compressed.” Now, I think, it is a 
proof that the water is not compressed, but is driven out 
of the cylinder, either through the joints or into or 
through the pores of the steel. It would require an 
enormous pressure, no doubt, to drive water into the 
ring of steel forming the sides of the cylinder, Sin. 
thick, but there seems to be a very great pressure in 
use. Deduct the weeping acknowledged from one 
gallon (277 cubic inches), and suppose the remainder 

ven into the pores of the cylinder sides—into, that is, 
something like 60,000 cubio inches of steel, or (say) one 
cubic inch of water into 200 cubic inches of metal, 
and the gallon of water is disposed of. Iam sup- 
posing the conditions first stated to be perfectly accurate, 
viz., that the head and foot of the ram are perfectly 
immovable at the moment when the extra gallon of 
water begins to enter the cylinder. Otherwise there 
is nothing in the question, because it only requires a 
motien of Jess than jin. in the ram to dispose of the 
whole gallon of water. To the extent to which water 
is compressible it probably is so because of the air it 
contains, and in that case would probably be equally 
as elastic as compressible; and, if so, the pressure indi- 
cator would necessarily rise, while the fact is atated to 
be that the indicator remains stationary. For this 
reason, I think, some other means of disposing of the 
extra gallon of water than by compressing the cylinder 
full to the extent of abonta 220th part of its bulk 
must be songht. Water is supposed to be slightly com- 
pressible, but nothing like to this extent. A few trials 
with this machine, and very accurate records of the 
proceedings and result, would bo of general interest.— 


111572.)—Compressing Water.—One million 
parts of water are reduced by 51 parta for each atmo- 
sphere of pressure—abont 15lb. on the square inch. 
This is Colladon and Sturm's results, which Regnault, 
however, considers a trifle too high. Thus, suppose 
the hydraulic press to hold one million half-pints when 
the ram is driven up so as to jnst touch the head-block, 
we know that it is possible to pump in more water, 
and this amount will be in reund numbers 50 half. piuts 
for each *15lb. per square inch” of additional 
pressure. Regnault calculates the diminntion in the 
bulk of water under the pressure of each additional 
atmosphere to be forty-seven millionths. The com- 
preasibility of water is greater st low than at high 
temperatures.—Saun RYMEA. 


(11589.]—Dry Steam.— According to Henri St. 
Claire Deville, steam gets dissociated into its elements 
at the temperature of 250° Centigrade, and not until 
it has reached that degree of heat. Now, it is not 
likely that, this being the case, steam has been split 
into its elements; but, being superheated, its molecules 
occupy a larger area, and being most tennons, give up 
more readily their oxygen in presence of red charcoal, 
and, consequently, the hydrogen thus liberated burns 
also. That this is the probable influence of sn perheated 
steam may be concluded from a series of experiments 
made by Pref. Frankland, if I am not mistaken, and 
which prove that a candle, on burning at the top of a 
mountain, gives less smoke than at the bottom of a 
mine, although (and especially because) the air is more 
tenuous at the top of a mountain than in a plain and 
at the bottom of a mine.—F. T. 


(11615.] —Teeth.—Tincture of iron will not cause 
the teeth to become loose. I sheuld not recommend 
your correspondent to use alum (subsulphate of alumina 
and potash), as it contains sulphuric acid, which has a 
very injurious action on the teeth. There are many 
lotions recommended for restoring the attachment of 
the periosteum, but they are not to be much relied 
on. Have you been, or are you, suffering from salivary 

us? If so, that would account for the loogeness 
of your teeth, as this is constantly gravitating from 
the salts of whioh the saliva is composed, and collect- 
ing about the necks (cervix) of the teeth, when it 
causes inflammation, and consequent recision of the 
gam. The only efficient remedy for this is to undergo 
the operation of having your teeth scaled, and then 
using astringent lotions, such as tincture of myrrh, or 
the following preparation :—Mastic (in powder) 2dr. ; 
balsam of Peru, idr.; gam, 2drs. or grs.; oranga 
flower water, 6 fl.oz. ; tincture of myrrh, 2 fl. dr.—F. 
GH Youna, S. D., Bristol. 


111632.]—Dobility.—Any one who discovers, or has 
discovered, two most noble medicines ” which effect the 
cure of all disease, and refuses to make them known, 
must not complain if he is looked upon as a quack. I 
do notsay that he is not entitled to reap a pecuniery 
reward for his discovery, but there is a difference between 
inventing a new method of making steel and discovering 
„ means of curing the diseases which afflict mankind. 
BauL RyY NEA. 


11687. — Sp eeding Machinery.—Suppose that 
a pulley of 18in. in circumference is on the driving 
shaft. If we require (say) three revolutions of the 


driven shaft, ita pulley should be = = Gin, in circum- 


ference. If great accuracy was required, the thick- 
ness of the belt might require consideration, as a 
pound of water raised 1° Fahr., represents, theoreti- 


cally, 772 foot-poands.—PHILANTHROPIST. 


(11697.] — American Lathe Chuck. — The 
Warwick or scroll chuck is extremely usefal, also the 
twist drills, as they will cat rapidly to any depth in 
As sold, however, they are ground with 
too much cnt, which causes them sometimes to run in 
and stop, especially just as they are through the work. 
I shonld not now like to be without a set, as when 
properly ground they are by far the best drills I ever 


solid metal. 


came across. Rook. 


111711. —-Time at our Antipodes.—Tbis is a 


most interesting question, and is not yet disposed of. 
notwithstanding all that has appeared on the subject 
in your very valuable journal, so that I for one re- 
joice that yon have allowed the discussion to be con- 
tinned a little longer. Many communications addressed 
to yon have not helped us a bit to solve the problem, 
but have rather tended to “darken counsel by worda 
without knowledge.” Amongst the latest of these I 
am sorry to have to reckon Mr. Birt's diagrams and 
explanation, which I have made three attempts to 
understand witbout success. One of the best letters is 
the one preceding this, by T. 8.” If some of our 
„masters in Israel,“ to whom we look for help, will 
kindly answer the letter of T. 8.“ in as lucid a 
manner as it is written in, your readers will be greatly 
indebted to them. I have pondered this matter for 
years, and hail with joy the discussion of it. Will any 
of onr savants kindly answer me this question ? One of 
the Feejee Islands (Vana) is exactly on the meridian 
opposite that of Greenwich, or 180°. On this island 
there are English missionaries. As I write it is 
exactly 12 o’clnck by Greenwich mean time at mid- 
night between Friday the 17th and Saturday the 18th 
of May. Consequently, at Vuna it is exactly 12 o’olock 
at noon. Is it with those Englishmen 12 o'clock at 
noon on Friday the 17th or Satarday the 18th? Which 
do they call it ?—Kug sy. 


(11711.)—Time at Our Antipodes.—I have 
every reason to speak with respect of Mr. Birt, bat 
this will not prevent me saying that he is evidentl} 
lost in a fog on this subject. In his Jetter which 
appears in this week's (May 24th) ENGLISH MECHANIC, 
he positively saya that T. S.“ is wrong in assuming 
that a message telegraphed from London at noon on 
Tuesday, May 7, would reach New Orleans at 6 a.m. 
on the same day, but that it will not reach that place 
till 6 o'clock on Wednesday, eighteen hours after its 
despatch. That is to say, that when it is 12 at 
noon at London on Tuesday, May 7, it is 6a.m. Wed- 
nesday, May 8. Now, every tyro knows that the sun 
(in appearance and in effect) moves round the earth 
from east to west, passing over 16° in one hour. New 
York is abont 75° to the west of London; therefore 
the sun reaches London five hours before it reaches 
New York; so that whon it is twelve at noon in 
London it is 7 a.m. of the same day in New York. We 
verify this calculation every morning by reading the 
telegraphic messages from New York which are found 
on our breakfast tables. New Orleans is 15° west of 
New York. and, therefore, when it is 7 am. at 
New York, it is 6 a.m. at New Orleans. We are sure 
about the time of New Yerk from the scores of mes- 
sages which are flashed from New York to London, 
and from London to New York every day. Now, if Mr. 
Birt's theory be correct, when it is 7 o'clock a.m. 
of Tuesday, May 7. at New York, it is 6 a.m. of Wed- 
nesday, May 8, at New Orleans, which isa reductio ad 
absurdum. Further, if Mr. Birt’s theory be correct, 
then it would happen that the news from New Orleans, 
New York, and other cities of the United States which 
appears in the morning newspapers of a Wednesday 
would be, not the news of the previous Tuesday, bat of 
the following Thursday, or, at all events, of the latter 
part of the same day. Every newspaper reader knows 
this is not so. It is said that the manager of a theatre 
in New York, one evening before the performance 
commenced, addressed his audience thus: Ladies 
and gentlemen, I am sorry to inform you that the 
—— Theatre, Paris, was burnt down this evening, at 
12 o'clock.” Buch a feat might be accomplished 
in New York in speaking of Paris, but cannot he done 
in Paris or London in relating New York news.—KELBY. 


111715. — Testing Acetic Acid.—Correcriox.— 
I omitted when describing the mode of testing for free 
sulphuric acid, at p. 284, to state that after decom- 
posing the gurfeited sulphate of barytes by heating it, 
mixed with charcoal, by a blowpipe flame, that the 
sulphide formed must be decomposed by hydrochloric 
or other strong acid, when sulphuretted hydrogen will 
be formed. Of course, the carbonate of lead used must 
itself be quite free from sulphate, of which common 
white lead often contains a little.—PRILo. 


(11731.)—Hair Wash.—It seems to me that a 
superabundance of scurf in any head—except in a 
diseased condition of the scalp—is simply, to use plain 
English, a case of dirt. Scarf is a natural healthy con- 
dition of the bead. It is the continuous moulting of the 
scurf skin which occurs all over the body, but becomes 
entangled in the hair in flakes. Now all washes and 
messes that have not as their base a liberal supply of 
soap and water, are but aids to its formation. Would 
any bath - loving Englichman or woman consider such a 
concoction as any one of those recommended to 
“ Exeelsior,” a cleanly substitute for bis or her daily 
ablation? Fancy taking a bit of flannel soaked in 
glycerine, honey, borax, camphor, or quicklime, and 
with it anointing one's face, body, arms, and legs, aud 
then saying, ‘I’m clean!” The absurdity is at once 
apparent. Why, then, treat the head to sach disease- 


producing agencies? Has it not the samo number of 
pores per square inch to be purified as other members 
of the body? In all these patent and home-manafac- 
tured washes the modus operandi and results are az 
follows: The wash ia poured on flannel or sponge and 
briskly rabbed into the roots of the hair until the scart 
is dissolved and tho skin looks white; then the head is 
considered clean, whereas it merely melts the grease. 
scarf, and dirt into the hair, where it dries to form a 
trap for fresh scurfand dirt. As for the tooth-comb, it 
is a capital instrument of tortare for such undue irrita- 
tion of the skin as will produce a seriously diseased con- 
dition. I know many ladies object to washing their 
hair on account of its length and the time taken in 
drying; but is that an excuse for such a state of un- 
healtby hidden dirt as must exist after the use of these 
washes? No matter what length the hair may be, 
where it is regularly cleansed, five minntes for washing 
and abont fifteen for drying with warm towels is ample. 
The use of soap and water, with a little ammonia to aid 
in dissolving the grease, r brushing of the rkin 
of the head with a moderately hard brush, and just 
enough pomatum to sapply needed oil, will speedily 
remove unsightly scarf, except in the case of genuive 

55 disorder, whon a doctor should be consulted.— M. 

OPE. 


(11753.] -Meerschaum Pipe.—"' F. G. C.” cannot 
remove the black colour produced by a solution of 
caustic, for it is not only impregnated in the wax, but 
burnt in by smoking. The only plan is to have the 
bowl rewaxcd, at any pipe- makers in town, which will 
cost abont 2s. It is the thin coating of wax on all pipes 
that holds the colouring matter, and when warm from 
smoking is very susceptible of any liquid matter, and 
even the perspiration of the hand.— Zeta, Reading. 


(11756.) — Power of Water Wheel.—Many 
thanks to Mr. Gillaird and “ B. A.” for taking notice of 
my queries respecting the power of water-wheel. I now 
send the particnlars they required concerning it. There 
is at the bottom of the reservoir a conical plug Sin. in 
diameter, tapering down to 7in., raised by a screw to re- 
regulate the tiowof water; the distauce from this to the 
top of water-wheel is 110 yards, and diameter of the pipe 
din. inside; the fall from bottom of reservoir to the 
top of the wheel 6ft., and from the month of the pipe to 
the bottom ef wheel-pit 14ft. 9in. The wheel is an over- 
shot, and 14ft. in diameter; the width of the iron rim 
is 10in., and ljin. thick, made of six segments on eaeh 
side. The wheel has 48 buckets, each will hold 5 
gallons of water, the circamference is 44ft. 2in., and 
makes 6 turns in a minute in thrashing corn; the shaft 
is of iron 5{t. long, and rests on brass bearing; the 
diameter of the bearing bin., and weight of shaft 10 cwt. 
Buckets and arms are made of wood.—WaTER: WHEEL. 


[11762.] —To take Honey from Bees by Using 
Chloroform.—If it is of any use to W. T. B.,“ I 
will give him an accoont of an experiment I made with 
chloroform in the antumn of 1869. I selected three 
strong stocks, in common straw hives, weighing abont 
30lb. cach. Before dusk I loosened the hives from the 
stoula with a long knife, that I might lift them off 
quickly. After they were quiet, I placed a stool close 
behind the hives, on which I atood a common earthen 
pan large enough to admit the hive about two inches, 
and tapering to the bottom. In the bottom of this I 
placed a small bedroom candlestick, with the candle 
holder filled with cotton wool. On this I poured one- 
third of an ounce phial of chloroform, placed the hive 
over, and threw a wet cloth over the whole. In five 
minutes, after tapping the hives a few times, most of 
the bees wero in the pan below. I then took about half 
the comb out, emptied the bees back into the hive, and 
placed it on the stool again, and repeated the opera- 
tion with the other two. In neither hive were the bees 
quite stupefied, but could only craw). All the stocks 
lived through the winter, but did not do very well the 
next swarming season. The honey was a much better 
cotour and taste than sometimes it is when taken with 
the brimstone matches. It was a rather troublesome 
affair, and I thought it rather expensive, as, to the best 
of my recollection, they (the three stocks) did no 
farther good. I have not tried the experiment since. 
In the summer of 70 I wrote a few letters to “ ours” 
on Bee Management,” and asked that some of my 
brother bee-keepers would tell me if any of them had 
made a trial of chloroform, but was only answered with 
a half-ridicnlous half-sarcastic letter from “ Recneps” 
and though a constant reader have not since troubled 
“ ours” with any of my experience, &c.—BERKS8S LATE 
Oxon FARMER. 


111782.) —To Take Honey from Bees by 
Using Chloroform. — The quantity of chluroform 
required for an ordinary sized hive is the sixth part óf 
an ounce; à very large hive may take nearly a quarter 
of an ounce, Set down a table opposito to, and about 
Alt. distant from the hive; on the table spread a thick 
linen cloth, in the centre of the table place a small 
shallow plate, which cover with a piece of wire gauze, 
to prevent the bees coming in immediate contact with 
the chloroform. Now, quickly and cautiously lift the 
hive from the floor-board on which it is standing, set 
iton the table, keeping the plate in the centre; cover 
the hive closely with cloths, and in twenty minutes or 
so the bees will be sound asleep. You can now remove 
the honey you require, replace the hive, and the bees, 
as they recover, will return home.—J. W, RICHFORD. 


[11789.)—Effect of Temperature on Ale—I 
have noticed the same effect on ale brewed at home 
with soft, and almost chemically pure, water, so that 
hard water bas, probably, little to do with the pheno- 
menon. Most likely, water at low temperatures has 
less capacity for holding extraneous matter in solation, 
and hence turbidity may arise in wine and vegetable 
decoctions, as well as in ale. There seems to be no 
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remedy but keeping the ale in a cellar of suitable tem- 
perature, and, indeed, if W. A. N.“ could discover 3 
method of brewing ale which would keep its qualities 
and ap ce under all temperatures, cellars might 
speedily go ont of fashion.—J. Cosy. 


[11789.]—Effect of Temperature on Ale.— 
I am obliged to Augustus Avame for his answer. 
Does he mean me to understand that by the use of 
Beane’s patent material such a thing as my ale going 
cloudy from cold will be entirely prevented ? If the 
nature of the water is not the cause, how is it that a 
glass of bright ale drawn from a caak will, upon being 
exposed to cold, go cloudy and go bright again when 
brought into a warm atmosphere? and how does he 
account for the fact of the cold not having the same 
effect on other ales, mine being the only ale that I 
know of that is affected by cold in the manner men- 
tioned? Of course, there may be plenty of other 
brewers labouring under this difficulty as well as my- 
self, as in winter time it is a great drawback to 
my success in brewing. Will Augustus Avame suy 
if he knows an instance of this difficulty having been 
got over, either by the use of Beane's material, or any 
other means? IfI had to use this material would 
there be no insoluble matter in the casks, as I can 
scarcely imagine that to be the case ?—W. A. N. 


(11799.]—Botany of CornwallL—yYonur corre- 
spondent will finda catalogue of the mosses and 
lichens of Devon and Cornwall, by Messrs. E. M. 
Holmes and F. Brent, in Vol. III., of the Annual 
Reporte of the Plymouth Institution and Devon and 
Cornwall Natural History Society (Plymonth: Keys 
and Son). The best book with plates for naming 
flowering plants is Sowerby's English Botany,” now 
publishing iu parts, but this is a very expensive work. 
Hooker's ‘‘ Student's Flora (Macmillan) is an excel- 
lent book for naming flowering plants, but has no 
plates.—H. F. P. 


(11800. — Cool Air in Hot Climates.— The 
danger of breathing unwholeaome air, from which Mr. 
Bottone suffered by sleeping in a cellar when residing 
in Italy (see p. 285), will not be incurred if the cooled 
air be drawn from dry wells dug in the subsoil, below 
that which is charged with organic matter. There is 
a strong and very natural dread in many places—espe- 
cially in those where the difference between day and 
night temperature is great, and the formation of dew 
therefore considerable—againat admitting the night air 
into-dwellings, and it is very common to attribute the 
injury often sustained to the coldness of the air, whioh 
is really caused by the mist, or rather by the organic 
matter, perhaps by the living organisms contained in 
the mist. That this is so is shown by the fact that 
those who sleep ata level above the mist suffer less 
than those who sleep near the ground level, and that 
even such a slight obstacle to the entrance of mist asa 
muslin blind is a ognsiderable though incomplete pro- 
tection against the effects of night air, which, it is evi- 
dent, can scarcely affect either its temperature or its 
composition, except by intercepting floating particles, 
whether solid or liquid. It is highly probable, though 
not, I think, proved, that if malarions air were filtered 
through charcoal it might be breathed with impunity, 
and it is certain that danger from it would be much 
diminished.—PxILo. 


(11810.)—Oolds in the Head, &c.—If X. Y.” 
will pay attention to the following I think he will find 
relief :—Procure a A ipa’ of rough bath-gloves and rub 
the skin all over the body every morning until a 
burning sensation is produced; then rub briskly witha 
dry towel; if convenient, a cold sponge bath every 
morning with above would be better. Keep the bowels 
laxative (with a little castor oil), if necessary, and 
abstain from all stimulating liquors. This I have 
tried, and now enjoy perfect relief from ». me com- 
plaint, which was constantly annoyirg ine. Asa rule, 
I found drugs only gave me temporary relief.— 
A SyMPATHISER. 


(11810.)—Colds in the Head, &c.—" X. Y.” if 
not no w a daily batber, has a grand career and cure 
before him !—viz., the simple adoption of means to 
rouse the skin to healthy action ; and this can be done 
only by a daily washing. In my younger years I was 
a victim to colds in the head; eyes, ears, and throat 
being continually affected, off and on, and worse in 
enmmer than in winter. At length, when I was about 
twenty years of age, my kind doctor lent me Coombe's 
„Physiology.“ with the ramark that it would not suit 
him to lend it to all his patients to read. By his advice 
I then began the daily sponge, using a long and 
rather coarse sheet as an enveloper from cold air, a 
small diaper towel to rub dry under said sheet; and 
now, after forty scare’ trial, I am more than ever thank- 
ful that I was so persuaded; and attribute a large por- 
tion of prolonged life to this regular daily cleansing of 
the skin, winter and summer alike, at home or abroad, 
from top to toe—not requiring to spend more than 
from five to seven minutes every morning at it; but I 
should not know how to dress without sponging,” and 
often am surprised at the muddy state of the water 
when the sponge has been well aqueezed in it to get out 
the scales of skin dirt.“ Already I have made 
ecores of convorts, and hope to have added to them 
many of our“ intelligent readers.—Onxzk WHO 

PREACHES AND PRACTISES. 


(11814J—-Lathe Queries.—I have unfortunately 
mislaid my copy of the ExciisH MECHANIG of the 
10th of May; but from what I recollect of the query 
under this number (11914), A., Liverpool,” while 
taking the answer out of my month, bas forgotten 
what the question was. My impression is that another 
and, if possible, simpler way of fitting a double- bear - 
ipg mandril than Whitworth’s from the drawing ap. 
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pears to be was the thing asked for. A., Liverpool,” 
has given the ordinary way of making a single collared 
lathe, not intended to be fitted up for self-acting 
sliding at all. The cone of the rear end of the man- 
dril is commonly reversed, and the steel fixed collar 
also reversed, the movable collar being then bored 
through and ground ont truly cylindrical, and fitted on 
a plain part of the mandril with a thin key to insure 
its turning at the same time, and with a nut fitted be- 
hind it to adjust it for tightness and wear. It is, per- 
haps, a little easier to make a mandril this way, as 
only one collar has to be welded on the mandril in- 
stead of two; but it involves an extra piece—viz., the 
adjustable cone, which must be made in the most 
accurate manner to fit very tight on the mandril, 
although, to be sure, I have seen ove on a new lathe 
that would fall off ef its own accord when the mandril 
was held perpendicularly. I have a very good head on 
my Jathe with a homogeneous iron (mild steel) mandril, 
not hardened, ranning in Babbet’s metal bearings, 
which were cast on the mandril in paper moulds with 
wooden bottoms, and tarned on the mandril itself to 
fit the holes in the head-stock, into which they were 
afterwards forced by sorew pressure, assisted by a big 
mallet, and the collars were afterwards eased a little 
inside by scraping with a penknife. It won't do to let 
these white metal bearings get dry. The mandril 
above-mentioned is fitted as described with reversed 
cones.—J. K. P. 


[11816.] —Fixing Balance Wheel on Verge.— 
In reply to S. H. L.,“ choose a verge the proper 
length, cut the pallet-leaves the right width; now put 
on to the pallet next the collet a screw ferrule. Pre- 
pare a bow in the following manner: — Take a piece of 
whalebone eight or ten inches in length, scrape it with 
a sharp knife until, when holding by one end, you can 
bend it by blowing atit. Now make a bow of it witha 
fine horsehair ; put your verge into the tnros, and run 
it backwards and forwards with the bow; bring the 
tool up to the work only when drawing the bow towards 
you. This requires a large amount of practice (it is 
an easy matter to write down here to do a thing, but 
the skill to do it only comes by practice). Turn down 
the collet till the bair-spring collet jnst fits tight on to 
it. Now turn down the seat for the balance, turn the 
bottom of seat flat, not hollow, else, when riveting on, 
the edge gives way, and your balance will not be true. 
Drive on the balance, and mark where it will want 
turning down; leavo just enongh to rivet (you can 
leave the top hollow, it is better to rivet when left so). 
Take pivot calipers and get size of bottom pivot of old 
verge, ran down new pivot, right size, cut off proper 
length, ronnd up and polish. The same with thecollet 
pivot, except that yon must turn up true before using 
pivot file. Now rivet on balance and finish up top— 
you will find ita mach more difficult job than turning 
a collet on ‘scape staff. Take off ferrule, put it into 
the turns, and see if the balance is really a balance ; 
if it is it mnst not be left so (not in verge watches). 
When the balance is putin and in a stato of rest, the 
point next the follower of crown wheel must be left a 
little the heaviest, as all verge watches lose a certain 
amount of the cross of the balance when the figure 12 
is downwards, and therefore gain time. I have no faith 
in the isochronous properties of the hair-spring when 
applied to recoil escapements like the verge. I have 
always improved the time-keeping, without exception, 
of old verge watches I have so treated.—A YORKSHIRE 
Prvor. 


11825. — Testing Bleaching Powder.—I 
would have answered this query sooner, but I have 
been very busy with the manufacture of this article. 
The method proposed by onr mutual friend, Mr. 8. 
Bottone, would, I fear, be found rather expensive for 
general use, not to speak of the length of time required 
for each estimation. The following (Gay Lussao’s) 
method will, I think, be found very satisfactory. It is 
based upon the circumstance that the contact ef chlo- 
rine with arsenious acid, in presence of water, gives rise 
to the formation of arsenic acid and HC!:—AsO; + 
201 + 2HO = AsO; + 2HCl 1 eq. of 4803 = 99, re- 
quires accordingly 2 eq. of Cl = 71 for its conversion 
into AsOs. Consequently, the amount of a solution of 
chlorine required to convert a definite quantity of AsO; 
into AcOs, indicates at once the amount of chlorine 
present in that solution. To prepare the AsOs solu- 
tion, dissolve 99grs. arsenious acid in 4,000grs. mers. 
water. This strength will be found most suitable. 
Snppose you work upon 50grs. of the powder, and con- 
vert 1000grs. mars. of the AsO; solution into AsOs; then, 
as 4000: 71::1000 : 17°75gra. Cl in 50grs. of the 
powder. 17°75 x 23 = 85:5 per cent. Ci in the sample 
of chloride of lime. The powder must be triturated in 
a mortar with water, and the point of saturation will 
be known when the liquor ceases to give a purple 
colour with starch paper. I will be happy to give fur- 
ther particulars if this is not sufliciently clear.— 
AUGHRIM. 


(11825.)—Testing Bleaching Powder.—The 
plan of acting on the powder with dilute sulphuric 
acid, and conducting the gases evolved iuto a solation 
of silver nitrate, as recommended by Mr. Bottone, is 
open to several objections, and is more calculated to 
mislead any who may try it, than sid them. In the 
first place, Mr. Bottone in his directions says, the 
quantity of nitrate of silver must be eqnal to the 
amount of chloride of lime to be tested.“ Now, say 
we start with 100 grains of each; many samples of 
bleaching powder contain 35 per cent. of available 
chlorine, so that if all the chlorine wero driven over it 
would require nearly 108 grains of pure silver, or 172 
grains of nitrate, even to fix the chlorine; secondly, 
chlorine does not act upon silver nitrate şu aa to pro- 
duce caly silver chloride and nitric acid, bet it also 
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produces silver hypochlorite (Balard), a soluble, bat 
very unstable, salt, which is soon resolved into a mix- 
ture of chlaride and chlorate. The formation of silver 
chlorate would cause a loss, it being a soluble salt; 
thirdly, some of the chlorine would remain dissolved in 
the liquid in the vessel A, and there is no provision 
shown in the sketch for its final and total expulsion. 
In lieu of this process I should recommend the well- 
known and n method introduoed by 
Penot, which consists in adding to a definite quantity 
of a solution of the bleaching powder an alkaline solua- 
tion of sodium arsenite till a point is reached when a 
drop of the mixture ceases to form blue spots when 
placed on paper imbued with a mixture of potassiam 
iodide and starch. The mode of operating is as 
follows :—1. Dissolve 99 grains of pure arsenious acid 
with 350 grains of pure crystallised sodium carbonate 
in 6,000 to 7,000 grains of water with the aid of heat, 
allow to cool to the temperature of the air, and then 
make up the solution to exactly 10,000 grains measure 
with water; 1,000 grains measure of this solution 
represent 7°1 grains of free chlorine. 2. Take 50 grains 
good starch, and 4,000 grains water, raise slowly to 
pane aar add 15 grains each of potassium iodide and 
orystallised sodinm carbonate. Soak strips of good 
filter-paper with this and dry them. Keep them well 
secured from the air ina bottle. 8. Take 100 grains 
of the bleaching powder and rub it up in a mortar to a 
perfectly smooth paste; with water pour the liquid 
into a 10,000 grain flask, rinse the mortar well out 
several times with fresh water, and make up the whole 
to 10,000 grains. Agitate the whole well, and remove 
1,000 grains of the turbid liquor by means of a pipette 
toa beaker. Arrange a number of small pieces of the 
starch paper on a plate, and from a 1,000 grain 
burette add carefally the arsenic liquor till.a drop of 
the mixture just ceases to cause any coloured spot; the 
point can easily be hit to one drop. Suppose in an 
experiment 450 grains meaaure of the arsenic solution 
are consumed, then as 1,000 grains of the liquor are 
equal to 7°1 grains of chlorine, 450 grains are equal to 
8:195 grains—that is, 10 ins of the bleaching 
powder contain 8°195 grains of available chlorine, or 
31:95 per cent. If the arsenious acid and sodium car- 
bonate are quite pure the standard solution will keep a 
long time unaltered. I believe this te be the only mode 
of proceeding which enables us to discriminate between 
the calciam Eypochlorite and calcium chlorate ; of this 
last salt, bleaching powder often contains several per 
cents., which in the ordinary way of testing, would 
indicate as chlorine, though really this salt is of no 
use practically in bleaching. EHT. 


11826. —Tinning and Soldering.—In my re- 
marks on this subject, p. 261, tin, &., has been 
substituted for the word zinc.“ -W. T. M. D 


11840. —Whooping Cough.— The remedy re- 
commended by T. C. H.“ is also strongly recom- 
mended in Australia.—Manus. 


11840. —-Whooping Cough.—The remedy for 
this complaint very much in use in Berkshire, and 
found effectual in many casos, is as follows: In a half 
pint of bost vinegar put a new-laid egg (shell and all) 
at night, and leave it until dissolved the follewing day, 
when beat it up well and strain. Dose, a teaspoonfal 
three times a day.—ZeETa, Reading. 


(11840.]—Whooping Cough. — Try Roche's 
enbrocation, to be used externally by rubbing in the 
chest every evening at bedtime. It oan be bought of 
any druggist for a trifle, or may be made by mixing 
olive oil 20z., oil of amber 10z., and oil of cloves 1 
drachm.—H. B. E. i 


(11841.]—Human Relics.—Yes—it is too trae! 
In the Etruscan vase room of the British Maseum, in 
the bottom compartment of a cheap glass case, with no 
external mark to call attention to it, or to distinguish 
the relics from the old pots and pans surrounding 
them, lie the well-preserved mortal remains of “ Myke- 
rinus the Holy,” the pyramid builder, the cotemporary 
of Abraham. Even with the help of a catalogue you 
will not readily find it out. While mushroom monarchs 
of yesterday are thonght worthy of glorious shrines, 
the British nation thinks this treatment good enongh 
for the remains of a mighty monarch of the days whon 
the earth was young, who has left his stamp on its 
face in the shape of a monument of exquisite taste, 
which Time seems powerless to destroy. His sarco- 
phagus lies at the bottom of the Bay of Biscay, and it 
would be better for our credit if the body lay there 
also, decently buried within it. The object of the 
museum authorities appears to be to overcome tho 
monarch's aversion to return to dust. Dust thou 
art and unto dust shalt thou return,” should be placed 
as a motto over the compartment. They seem to have 
abont as much respect for the king as the historian of 
the khaliphs had, who records abont the opening of the 
sarcophagus, "that they found in it nothing but the 
rotten carcase of an infidel," which, accordingly, they 
turned ont an to the floor and left there. Would it be 
too much to expect that the remains should be at least 
removed to the Egyptian room and placed in an air-. 
tight glass case, and that some pains should bo taken 
to preservo them from the rapid destruction which 
exposure to the air must be bringing about? It would, 
I suppose, be too much to expect that anything in 
the way of harmonious anrronndings should be added 
thereto, such as our neighbeurs would indulge in if 
they had it in the Louvre. The late Baron Bansen 
made some sharp remarka, in hts “History of Egypt, 


about our treatment of these remains, whioh should 
long since have shamed tba authorities of the museum 
into some-action about them: bnt it takes a deal af: 
kicking to, move gs Britons.—-T. C. K. 
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[11841.]— The Oldest Human Relics.—On what 
ground does Mr. Matthews (p. 286) regard tbe skeleton 
of Pharoah Mykerinus as the oldest human relic? 
Has he never heard or read of the Neanderthal and 
Engis skulls? If not, Bir John Labbock’s admirable 
work, “ Prehistoric Times,” will enable him te 
correct his ideas on this most important subject.— 
A FBLLOW or THE ROYAL ASTRONOMICAL Society. 


(11847.}—Curry.— The recipes for true Indian 
curry are numerous, and vary much in proportion of 
ingredients. The total quantity of powder in each of 
the following recipes being nearly equal, the relative 
proportion of the different colouring, heating, and 
flavouring ingredients, will at once be seen. Dr. 
Kitchner complains that the proportion of cayenne is 
generally so large that a proper quantity of the powder 
cannot be used to obtain the benefit of the other 
ingredients; and the late editor of the Pharmaceutical 
Journal jastly complains that many recipes contain too 
large a proportion of turmeric. All the ingredients 
should be of fine quality, and recently ground. No. 1, 
I think, will be found very nice. 


12434567189 {10/11/12 
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eais 9 899914 6 78 
Cortand'r seed 9 22110 | 9 [16 12 16 13012 

5 600% 3 — 1 3 3 — 4 —_—|-I— 
Cayenne 2} 1| 14 33] 14| 2 211 1 
Black pepper. 6 233204 1}| 5| 4 
Allspice e ee 3 —|— 25 
Olovea. .. 1 — 1 1 ——— 1 — E 
Cinnamon 2——(—(— 1 —— 1—— 2 
Ginger .o. 1 |j—j/—j-| 3 | 3 |—|— 1y/—| 4 
Mace. . 1 |-—|—|-|—|— 4 3 pa 
Fenugreek . — —|—|—|—| 2 311 3— 
Camin........ a= —|1/—|3]2 — 3) 1 
Cardamoms...| 2 — 14) 1} —] —|— | —J— 2. 


—BIASLET. 


111857. — Gelatine Moulds for Plaster Orna- 
ments. — A mixture of good glue, not too stiff, 
with fine brown sugar, will give flexible moulds.—S. 
BOTTONE. 


(11861.]}—Glove Cleaning.—Pat the hand in the 
glove, and while on the stretch, carefully rub with a fine 
piece of old fiannel dipped in benzole. One night's 
exposure to the atmosphere will ria them of all smell. 
— 24. I. PRESTON. 


(11862.]—Charcoal.—The produce in charcoal is 
apparently at first sight very variable. The experiments 
undertaken by Junker, at the instigation of Berthier, 
at the smelting works at Plauen, are of all others the 
most trust vorthy. The woods burned were all 32 years 
old. Dry oak, peeled 2 years, yielded 25°7 per cent. 
charcoal, and 84 per cent. half charred wood ; unpeeled, 
yielded 24 per cent. charcoal, ‘8 per cent. half charred 
wood; green oak, 22 per cent. charcoal, 38 per cent. 
half charred wood; green oak with lops, branches, &c., 
yielded 18:5 per cent. charcoal, 4 per cent. half charred 
wood. The wood was charred in heaps of 21ft. 
` diameter. The commercial products that can be ob- 
tained are tar and pyrolignevus acid. The sale of these is 
very much dependent upon the natare of the country 
in which you are, and is often exceedingly small, and 
yet various methods have been tried, though not always 
with success, for collecting them. The retort furnace 
admits of all the produce being completely collected, 
an advantage which is only counterbalanced by the 
necessity of employing small quantities of wood at 
once; for it is clear that the bad conducting power of 
wood and charcoal must offer an insarmonntable ob- 
stacle to the penetration of heat from withont, into the 
interior of a larger furnace, and that ite fall action 
cannot there be exerted. This kind of furnace is ex- 
ceedingly appropriate for the production of tar, when 
charcoal is not the chief product required, but when the 
chief product required is tar. According to Stolze, the 
amount of tar in oak is from 10 to 20 per cent. When 
the retort begins to be at a red heat, the first gases 
which appear are combustible. At some furnaces thero 
is a small fire kindled with twigs under the retort until it 
is at a red heat (it need not be upon a grate), and then 
the gases are lighted and turned into the furnace, which 
they will now entirely support without any stoking for 
about 16 hours. The gases are now to be turned off, 
and the retorts drawn. This is the most economical 
manner of disposing of the combustible gases. I don't 
think that the other gases arising from the contamina- 
5 05 oe p charcoal could be profitably disposed of.— 


[11862.] —Oharooal.—“ Prentice would get about 
81 owt. of charcoal from a ton of oak tops dried in the 
air by burning them in a retort ; and Scat. by the pro- 
cess of pit burning. The gases evolved during the 
distillation in the retort are condensed. Pyroxilic spirit, 
and pyroligneous acid are produced, used by calico- 
printers and others.— WoopMAN. 


[11864.]—Rabbit Disease.—I once had a rabbit 
affected in the same way as that of James King’s, and 
I completely cared it by rubbing flowers of sulphur on 
ite skin every morning, and it had no return of the 
complaint again.—J. W. RicHrorp. 


[11864.}—Rabbit Disease.—Let your rabbits 
have as much fresh air and as good food as possible. 
Aub into the bald patches every day a little of the 
diluted nitrate of mercury ointment; if this fails try 
the tar ointment.—T. I. PRESTON. 


[11867.)—Separating Tar from Wool.—Pare 
benzole will easily remove tar or pitch from wool. It 
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will also remove paint, if it has not remained too long 
on wool.—F. T. 


[11867.] — Scparating Tar from Wool. — 
Washing with benzine, tarps, or coal-tar naphtha will 
effect this.—S. BOTTONE. 


(11868.)}—Ash Timber.—Ash timber felled in 
winter is beat when cut into planks for seasoning as 
soon as felled; bat I would advise Ash” to let his 
timber stay with the bark on until next autumn, and 
then cut it up, as if done now, and hot weather 
sets in, it would crack and warp. I should advise him 
to put his timber in a shed, as it would keep it a better 
colour. Good ash timber is worth about a shilling a 
foot oube when withia ten miles of a manufacturing 
town. When sold by the inch it is quoted at, say, 2d. 
par in. for 8in. plank—that is, 6d. per superficial ft. It 
is sometimes sold by the lineal yard of gin. wide—thus, 
9 superficial ft. equal 4 lineal yards.— Woopman. 


(11869.])—Zine v. Coal.—Coal can unite with a 
greater quantity of oxygen during the process of com- 
bustion than zinc does, and, therefore, gives out more 
heat, the amount of heat given ont being in the 

roportion of the quantity of oxygen combined with. 
Tertract the following from Recent Improvements 
in the Steam Engine,” by Bourne, p. 5:— In the 
animal economy a given quantity of carbon produces 
its equivalent of power with far less waste than iu the 
best steam-engine, although the temperature is not 
great; and the same result takes place in a voltaic 
battery—the electricity generated by which may be 
made to work an engine with far less loss than its equiva- 
lent quantity of heat. It does not, however, appear to 
be in the least probable that electro-magnetic engines 
will be brought into use to supersede steam-engines, 
unless some means should be discovered of obtainin 
the electricity from coal instead of zinc ... A poun 
of coal consumed in an engine will produce more than 
twice the power produced in a galvanic battery by a 
pound of zinc, and the cost of the coal will also be 
very much less.” In the best steam-engines only 
about one-tenth of the value of heat is obtained as 
power.— PHILANTHROPIST. 


[11872.]—Carbonic Acid Gas and the Atmo- 
sphere.—The pressure of the air is 14°75 (say 151b. 
ontheinch. It varies at different places at different 
times, as we see from the fluctuations of the barometer. 
Calculate the weight of the atmosphere by finding the 
number of square inches on the earth’s surface, and 
maltiplying this by 15, 8,000 miles is the diameter of 
the earth approximately. (8,000)3 x 8.1416 = area of 
earth in square miles (sav) 200,000,000. There are 63,860 
inches in a mile, or (63,860) inches in a square mile. 
In round numbers 4,000,000,000 square inches. 
200,000,000 
400,000,000 


80,000,000,000,000,000 pounds is the weight of the 
atmosphere, or about 85,600,000,000,000 tons. I am 
not sure of the proportion of carbonic acid in the air 
in its normal state—perhaps, one partin 10,000; if so 
divide by 10,000. If the carbonic acid were increased 
tenfold or less, animal life would suffer seriously.— 
PHILANTHROPIST. 


111875. Spectrum Colours.—It is almost im- 
possible to get a pure white with our known pigments, 
the nearest approach being a light gray. Divide your 
disc into 4 equal parts, colour two divisions with the 
best Prussian blue, one with carmine, and one with 
gamboge yellow.—S. BOTTONE. 


(11876. —Hydraulic Press.—I could send you a 
drawing, or a calcalation ; I cannot go much into the 
workmanship. The great difficulty, which was to 

? prevent the water escap- 
ing past the piston, was 
obviated by Mandsley, 
ma who used a leather collar 

W mi] secured round the upper 
wali thd Vill part of the piston, so that 

the greater the pressure 

ni] of the water the more 
Mid Closely the leather collar 

"iii OF flap was pressed 

against the insido of the 

cylinder. Of course, the piston ig made to fit very 
accurately. I gave a sketch showing the piston too 
small to indicate the action of the collar.—PHILAnN- 


aT 11 T 


. THROPIST. 


(11876.)—Hydraulic Press.—I inclose sectional 
drawings of the press. The size that I have calcu- 
lated for is, I think, about the smallest size that can 
be made, and yet show its effects practically. This 
press can be used for experimenting upon the crashing 
strain of wood and metal, and if well got up, will 
form an appropriate and ornamental machine to 
receive prizes at the local industrial exhibitions. The 
barrel of the ram would bear a pressure of three tons 
per square inch, and the pillars will bear about the 
same amount of tensional strain, if made of the 
dimensions specified. I have introduced a novel 
feature in the hydraulic press, which extends its range 
of action to nearly double of what it would otherwise 
be. This is more important in small machines than 
in large ones, as it is difficult to make gerewa of 
relative size for large ones, and easy for small ones. 
The modification consists in the screw B, F. gs. 1 and 2. 
If “ Ricardo” prefers otherwise, he can dispense with 
the screw, and uee my other dimensions. Now for the 
specification. The ram to be made of a piece of solid 
brass rod, turned to lin. diameter, and about 33zin. 
long; it must be turned truly parallel, and polished as 
bright as possible, as by so doing it will save much 
friction. Thickness of barrel to be jin., no less, and 
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if possible, thicker; it is to be made of gan metal, or 
very fine brass. It would be best to make a complete 
casting of the bottom of the ram with the top and body 
with a wide ledge or flange at the bottom, as shown in 
drawing; this flange to be in. thick, and 8jin. diameter. 
This mast then be turned on the exterior, and bored jast 
where the stuffing-box gland has to ge in. The stuffing- 
box gland had best be a casting 2}in. diameter ab the 
top, or greatest diameter, and turned to ltin. atiis 
other exterior diameter, and jin. deep, as at J, inthe 
drawings. It must now be put into its place and 
drilled with the five holes for bolts. The bolta are to 
be made of one-eighth or three-sixteenths iron wire, 
at least 1łiu. long. The bolts having been put into 
their places, the gland and the ram barrel are to be 
bored together; this will be beat done by a workman. 
The cross plates S and N are to be gin. or gin. $ 
iron, finished off bright with semicirenlar holes 

or drilled in them so as to be able to slide smoothly. 
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The plate at the top to be of oast or wrought iron, 
preferably the former, to be five-eighths or eleven-six- 
teenths of an inch thick, tapering to jin. at the edges. 
Itis to be 4}in. square. The columns are to be eom» 
posed of rod iron, encircled by brass pipe, as shown at 
C and D, where C is the pipe, and Dtherod. The rods 
are to be Sin. long over all; they are to be jin. dia- 
meter, with round heads of jin. thick, and Jin. dia- 
meter; they are to have screws and nuts at the other 
end, to be very carefully made, as the whole atrength 
of the machine depends upon their perfection—those 
with bad screws should be rejected; the nute to be 
uexagonal, jin. thick, and lin. diameter. All these 
„olumns to be carefally turned to fit the brass pi 

They are to be placed Bg in. distance from each $ 
Che screw B would be best chased with a coarse chas- 
ing tool with a square thread, and, if possible, it 
should be made of steel, if not of wrought iron. The 
jcrew should be jin. diameter, if of wrought iron, and 
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about zin. diameter if of steel (not hardened, as it 
diminishes its tensile strength, and it will last long 
enough withont). The small wheel at the top is to be 
cast of brass, without arms, but one solid piece, 1}in. 
diameter. It might be milled at the edge, and if so, 
would do withont handle; the handle to be of rod 
copper, fin. thick, and jin. high, turned to some orna- 
mental pattern. The fonndation plate to be zin. 
thick, and 5in. diameter, to be turned out of a piece of 
boiler plate, and polished; this is to be let into a 
square mahogany plinth, 64in. or Tin. square, and lin. 
thick. The cross plate N can be soldered to the top 
of the ram R, as there will be no strain tending to 
separate them. The directions for making a force- 
penp were given some weeks back, and by altering the 
imensions, the same plan of construction could be 
used in this case. The plunger can be made ont of a 
piece of brass wire, screwed into a little brass block for 
the pump lever to work in. The pump plate is to be 
made of a piece of plate brass, Jin. thick, 3in. high, 
and Ain. wide, sawn out to shape, shown as Y in the 
drawings, The pump can be screwed, or if screws are 
not obtainable, hard soldered to the pump plate. The 
pump lever is to be made ont of a piece of brass or 
iron wire, zin. thick, and 2}in. long, having three 
holes, ene gin. from one end, and the others at żin., 
lin., respectively distant from it. There is also a 
short connecting rod between plunger and lever; this 
is to be made of two sides of brass plate, seldered 
ether in the middle, the holes drilled at the ends, 
the ends bent apart, so as to allow the top of 
pl and the lever to slip between and be pinned 
on; it is then to be finished off bright. For the stuff- 
ing boxes, I would not advise Ricardo“ to use 
leather, but well-greased hemp strands.—P. W. H. J. 


11876. —Hydraulio Press.—It is almost im- 
possible to give “Ricardo” any information, as his 
question is in such general terms. If he will give 
some idea of the size he wishes to make his model 
* and what amount of actual work he wishes it to 

o, I will try and help him.—Rook. 


(11877.|—Slide Valve Question.—The slide 
valve is moved by a small piston, the steam for actuat- 
ing which is admitted alternately at each side by 
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means of spindle valves in the covers of the main 
cylinder, and which are opened by the piston jnst be- 
fore it reaches the end of each stroke. I send a 
longitudinal section showing internal passages.— Rook. 


11878. —Photography.—“ Camera” will find a 
soft lead pencil applied to the varnished surface of the 
ive as convenient as anything for retouching. 
The parts so treated will not require varnishing again ; 
but my advice is that he shonld try and get his 
pictures as perfect as possible by photography alone, 
and not trust to retouching, as only bad negatives are 
at all improved by it. The canse of the difficulty 
mentioned in the second query is over-exposnre, the 
light being so much more intense out of doors than in. 
—D2DALUS. 


[11878.]—Photography.—Itisa sign of bad manage- 
ment if a negative requires touching.” Try to make 
perfect negatives; withont this you will never be a 
snecessful photographer. The reason why your outdoor 
pictures flash out” is because they are “over 
exposed.” In the open air expose only one-tenth of 
what you do under glacs.—S. BOTTONE. 


(11878.]—Photography.—Your landscapes flash 
into view the moment the developer is applied because 
you have probably not taken into due consideration 
that landscape negatives require considerably less ex- 
— than pictures taken indoors. Indeed, under 
avourable circumstances, landscapes require little 
more (if any) than instantaneous exposure.—QUERCUS, 


[11878.]—Photography.—I presume Camera 
means spots and pin-holes in his negatives; if so, they 
should be stopped with Indian ink, applied with a 
small brush, The negative will not require varnishing 
again. For outdoor work he should nse a weak develop- 
ing solution, and be sure not to over-develop or he will 
fog his picture. As soon as he gan see the detail in the 
shadows when looking through the negative he should 
0 — the developer and clear (fix) the picture.— 
O. . . 


111883.) — Sustaining Power of Cast Iron 
Column.—The column may be, practically considered, 
as one of 7jin. diameter, At all events our error will 
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be on the safe side, and I don't see that such a small 
difference in the top and bottom diameters conld 
create much difference in the result. Hurst gives in bis 
tables, the safe load = one-tenth breaking weight. 
gives for that diameter of column, the safe load to 
164˙8 tons, but there is a correction to be used when 
the length of the column is less than 80 diameters. 
Let S be the strength for lopg columns given in the 
table; and C = 49 times the sectional area of the 
metal in inches. Then strength for long columns = 


Then substituting 8 = 1648 and C = 


1648 x 2164°76 
1648 + 1 (2164°76) 


108 + 3C 
49 x (73)? x 7854 = 2164°76. .°. 
= 273 tons abont.—P. W. H. J. 


[11884.]—Power of Water Wheel.—As “R. 8.“ 
has not told me the number of buckets, I shall use Fair- 
bairn's rule for finding them. Let D be the diameter 
of the wheel in feet, and N the number of buckets. 
Then for wheels of from 25{t, te 40ft. diameter, N = 
D x 28 = 254 x 23 = abont 56, and the circumfer- 
ence of the wheel = 80˙Ift., therefore the buckets are 


i 80:1 801 
at a distance of 5 880 12 = 17}in. nearly. 


Then suppose that each bucket contains upon an 
average 8 cubic feet, then the number of cubic feet 
consumed by the wheel = 56 x 8 = 448 per revolution. 
pa the proper velocity of periphery I find by tables 
o be for that head of water = 6ft. per second, or 6 x 
60ft. per minute = 360ft., and the circumference of 
the wheel = 80˙1ft. .. the number of revolutions per 


minute = 201 or nearly 4} revolutions. .-. quantity 


of water consumed per minute = 448 x 4} cubic feet. 
Then let P = effective horse-power, Q = quantity of 
water in cubic feet per min., and } = head of water in 
feet. Then P = 00113 Qh in high breast wheels. 
Then substitating Q = (448 x 5), and n = 19ft. .. 
H.-P. = 00113 x 448 x 4} x 19 = 4328352, so that 
the wheel would work about 40 horse-power economi- 
cally.—P. W. H. J. 


_ (11884.] — Power of Water Wheel.—Had " R. S., 
given the depth of shrouds to the water-wheel name 
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any practical millwright might have answered his query. 
Water-wheels are usually formed so as to work at full 
power with the buckets three-fourths full. The horse- 
power of the water to be applied in this case will be 
cubic feet per minute x fall in feet K 
aa a ea ee H.-P.—S. J. 
[11884.;—Power of Water-Wheel.—The data 
is insufficient ; you do not say how much water passes 
over to the wheel per minute, nor how much water a 
bucket holds. The buckets should be large enough 
not to be completely filled, as in that case a deal of 
water is lost by running out of them before the. level 
of the tail race is reached.—PHILANTHROPIST. 


(11885.])—Power of Boiler.—lIf the tank were 
jacketed in wood or some other non-conducting mate- 
rial less heat would be required.—PHILANTHROPIST. 


[11886.)—-A Thick Soled Shoe.—If “ Wee Pet” 
intends making a sewed shoe, the best way is to put 
on a thick welt made thin inside; fill up with a piece 
of cork afterwards ; sow on sole, on top of which peg 
a clump sole, this will give him about fin. sole. Unless 
“Wee Pet“ has made a sewed boot before, I would 
say, Don't try.“ —COBBLER. 


11887. Hair Dye.— Let me advise Gray Beard“ 
to sedulously avoid nitrate of silver as a dye; it is in- 
jurious to both hair and skin; he will find the solution 
of the terchloride of gold more useful and more effi- 
cient; the latter produces a light brown colour. Bat 
if he will use the silver dye here is a formula :— 
Nitrate of silver, 40gs.; glycerine, łoz.; rain water, 
20 fl. oz. Mix, and preserve in a blue-glass stoppered 
bottle.—T. I. Preston. 


[11889.] —-Hedgehog.— The hedgehog will require 
little looking after. A box withsome shavings, placed 
in a cool place, where it can use it at pleasnre, and a 
saucer of milk occasionally, is all it requires. It will 
crack beetles like nuts, also destroy spiders and mice, 
but beware how you leave eggs in its way, for they 
will assuredly vanish. It soon becomes tame enough 
to be handled and have its cheeks stroked. One I had 
took up its abode in the cellar, and was sometimes in- 
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visible for days, though it was always on right duty, as 
it entirely freed the house from beetles. I see 
“G. W. 0. H.” and Emily“ recommend cucumber 
rind and phere paste. The former will do well 
enough where beetles can be counted by the dozen; 
but, from experience, I can say it is useless against 
such brigades of the varments ” as sometimes swarm 
into our kitchens. As for the latter, surely no one 
8 children or live pets would venture to use it.— 
OPE. 


11889. — Hedgehog.—I hope Mr. Pope will not 
think it presumptuous of mein answering F. S.,“ but 
I have had a hedgehog for the same purpose, and I 
thought F. S.” would be glad of all the information 
he could get. He will find it a most amusing pet, and 
it will get very tame in a few days. They are very fond 
of warmth; mine used to get under the kitchen grate 
in the cold winter evenings, and occasionally sleep with 
my dog (who is a curly one) to the no small annoyance 
of Tiny. They will cat meat raw or cooked (which 
must be cut small), as they like a change of diet, and 
are very fond of milk, but will drink water. They will 
1 i a bed of hay to sleep in during the day. I used 
to keep mine in a cage till night, and then let it out to 
devour those London pests, and they will not refuse a 
few crickets.—J. W. Ricurorp. 


(11891.]—-Contents of Cistern.— We can regard 
the cistern as half a cylinder. The first step will be to 
find the number of cubic feet in the cistern. Let D be 
the breadth at the top of the cistern, and L the length. 
If the contents of a cylinder, having a diameter of D be 
found, then one-half of that will be the contents of 
cistern. The contents of cylinder are D2 x 7854 x L 


cubic feet, and then Da x “7664 x L number of cubic 
feet in cistorn, and as there are 6°2355 gallons in one 


cubic foot, . the number of gallons in the cistern is 
Da x 7854 xL x 6°2355._» W. H. J. 


2 
[11891.J— Contents of Cistern.—Multiply the 
area of the base in square feet by the depth of water in 


feet and this product by 6-23 for the contents of the 


cistern in gallons.—S., J. 


[11898.] Tempering Cast Steel Chisels.—The 
easiest way to harden and temper steel chisels is to heat 
the chisel to a bright red about half-way up, and then 
cool it about an inch up, which will harden it; now you 
want to let it down to the required temper ; you must 
now rub the cooled part with a piece of brick or rongh 
stone till bright. The brightened part will now change 


| eolorr, beginning at a light straw till it gets to a purple. 
| The best colour for “Inquirer” is between the two; cool 


it when the required colour comes.—R. WRLBANE. 


(11899.]—Etching on Glass.—“ Un Irlandais ” 
can buy the hydrofluoric acid much cheaper and 
stronger than he can make it, but if he would like to 


| try, here is the process:—Heat some calcic finoride 
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(CaF) with twice its weight of sulphuric acid (SO :Hog) 
in a leaden retort, and pass tie gas evolved through a 
U-shaped lead tube, surrounded by a freezing mixture, 
a volatile and colourless liquid is obtained. To etch on 


| glass, heat some white wax or beeswax in a beaker, 


and apply it to glass, to be etched with a feather or 
small brush; now, very gently warm the glass over a 
Bunsen or a gas jet, and well float the wax until it lays 
even, pouring off any excess; after cooling, take a 
needle and write on any design, and flow on the acid ; 
the result will be that the glass is etched where not 
protected by the wax.—LicTor. 


(11900.] — Electro-Plating.—With Sigma's 
permission, I beg to inform “ Un Irlandais ” that he 
will get all the information he requires from a chea 
manual, published by Virtue and Co. I believe it is 
called Electro-Metallurgy Practically Treated,” by 
Alex. Watt. It is one of the well-known Weale’s 
series.— QUERCUS. 


(11901.)—Grip Chuck—To “F. G. T.”—You 
only want one tap to make your left-handed jaw with; 
dies are of little or uo use for such a job, as the screws 
ought to match perfectly, and you cannot make sure 
of getting them to do so when marked ont with dies ; 
they should be donein a scrowing lathe. From the 
way in which you speak of Whitworth’s “ set of four 
right-handed” taps, I guess yon are rather a young 
hand. I don't approve of the right and left-hand screw 
grip chucks for general purposes. They are usefal in 
manufacturing where you havea great number of 
things from the same pattern to do, but for jobbing 
give me a four jaw chuck.—J. K. P. 


[11902.] —-Chlorine.— The gas evolved from hypo- 
chlorite of lime is undonbtedly very injurious, and if 
long continned would produce serious consequences to 
the mucons lining of the throat, month, and langs. 
The irritation would set up a low form of inflammatory 
action.— T. I. PRESTON. 


[11902.}—Chlorine.—The gas evolved from the 
substance commonly called chloride of lime, or bleach- 
ing powder, is not chlorine, but hypochlorous anhy- 
dride, which is removed from the above compound by 
the carbonic anhydride present in the air of the room. 
That gas, as well as chlorine, becomes injurious when 
it is in a moderate quantity. The quantity of bleach- 
ing-powder put in a room onght never to exceed two or 
three ounces, especially at night, as there is not suffi- 
cient ventilation. Great precautions must be taken as 
to chlorine, or hypochlorous anhydride, as they exer- 
cise a most suffocating and offensive action on the 
lungs.—F. T. 

(11902.] —Chlorine.—I speak from five years’ daily 
or rather postarnal, experience. Chlorine, in molera 
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tion, is net injurious in a sleeping- room; on the con- 
trary, I have found very great benefit from it.—8. 
BOTTONE. 


01908.) —Quinine.—Sometimes adulterated with 
the salicine, and phloridzine group of alkaloids; some- 
times with the less active cinchona alkaloids.—8. 
BOTTONE. 


111908.) — Quinine. — When the adalteration is 
white sngar, it is detected by the solation of the sus- 
pected salt in as much potassic carbonate as will satn- 
rate the anlphuric acid. If sugar be present it will 
then be detected by the taste. If the adalteration he 
starch, a portion of the suspected salt will remain 
insolnble in cold water; and if the mi:ture be heated 
to 170° Fahr., then cooled, and tincture of iodine 
added, the starch will be made evident by the blne 
colour. Boracic acid is detected by dissolving the salt 
In alcohol and setting fire to the solution; if boracic 
acid be present, tho flame will be green. It is more 
difficult to detect the snipbate of lime, which is manu- 
factured in acicular crystals, expressly for the purpose 
of adulterating the sulphate of quinine. It may, 
however, be detected by exposing the suspected 
salt to a red heat; the sulphate of quinine is 
decomposed, but the sulphate of lime merely loses 
its water of crystallisation, and when mixed with 
water, it rapidly absorbs the fluid, and will 
solidify in afew seconds. If the adulteration be an 
anhydrous sulphate of lime, it will remain insoluble in 
water while the sulphate of qninine dissolves. 10 
grains of sulphate of quinine, with 10 drops of dilnted 
sulphuric acid, and doz. of water, form a perfect golu- 
tion, from which ammonia throws down a white pre- 
cipitate. This redissolves on agitating the whole with 
joz. of pure ether, without the production of any 
crystalline matter floating on the lower of the two 
strata, into which the agitated fluid separates on rest; 
this indicates the absence of quinidine and cinchonine. 
It is doubtful if qninine can of itself eause saliva- 
tion; a condition, known as cinchonism, has been met 
with, the chief symptoms of which are intense head- 
ache, accompanied by running at the eyes and nose. 
As it is not an uncommon procedure to commence a 
course of quinine by taking purgatives, the salivation 
might have been produced by calomel. Amorphous 
quinis may be produced by dissolving the disulphate 
of quinine in dilute sulphuric acid, and evaporating 
to ose.—T. I. PRESTON. 


111911. I—Lathe Head Mandril.—In answer to 
“ Anglo-America,” I don't see how snch bearings as he 
sketches would be applicable to an eccentric chuck, and 
I think they wonld be much more troublesome to fit 
than the ordinary ones to a lathe mandril, and, there- 
fore, less likely to be well done.—J. K. P. 


(11912.] —Chemical.—For the purpose of initiating 
the student into the changes brought abont by modern 
theories, I can recommend Hoffman's “ Introduction 
to Modern Chemistry,” 1851; anc Odling’s “Mannal of 
Chemistry.“ —8. Botton. 


111912. —Ohemical.— Fowne's Chemistry,” pub- 
lished by Churchill.— T. I. Preston. 


111929. —Chemical.—Nothing.—S. BOTTONE. 


111951.) Photography .—Procure a small keg or 
cask, stand it on end, insert a small tap at lower ex- 
tremity. Place your cask in some convenient modo, 
ao that the waste water may run down some sink, 
Fill your cask with water, place your prints in a dish 
jnat below the tap. Now turn un the water in a fine 
stream, not exceeding the thickness of a straw. The 
superflaous water will flow over the sides of the dish, 
while the prints will remain in it. From six to ten 
hours will be required to remove entirely the hypo- 
sulphite.—S. BOTTONE. 


(11961.1—The Leclanche Oell.—I believe that 
the crystals which form on the porous cell and on the 
zine aro @ donble chloride of zinc and ammonium. 
They are easily removed by soaking in warm water, 
and their production may be prevented by using only 
n half saturated solution instead of a saturated one, 
as usually directed. For such purposes as bell-ringing 
Ido not think there is any cell to compare with the 
manganese, of which the Leclanché is the most 
readily obtained form. Tho zine need not be amalga- 
mated, but the force is somewhat higher with amalga- 
mated zinc.—SIGMA. 


(11963.]—Brass Springs.—Brass can be tem- 
pered by hammering. Take a stout brass wire, place 
it on a smooth steel anvil, beat it to the reqnired thin- 
ness with a round-faced hammer. and you will get it 
as “ springy” as you please.—S. BOTTONE. 


(11965.)—To Blacken Brass —Pass over the 
anrface to be blackened with a sponge dipped in a 
dilate solution of bichloride of platinain.—S. BOTTONE. 


[11965.}—Dandelion Roots.—Is in perfection 
now. Cannot recommend the wine for medicinal pur- 
poses. The extract, or even the simplo decoction, is 
preferable. Flowers much used by drnegists to make 
oxtraet. Capital tonic, bitter and aperient. especially 
recommended in cases of torpidity of the liver.— 
S. BOTTONE. 


Carbonic Acid in Charcoal.— Dr. H. vobl, of 
Cologne, eupposes he has proved that the carbonic 
ncid obtained by heating charcoal is not derived from 
tre charcoal itself, but is carbonic acid occluded by 
t iat substance, being derived from the atmosphere. He 
e@tates that charcoal freed from carbonic acid, aud 
made to absorb oxygen, does not show a trace of the 
former gas, even when heated to 680° Fahr. 


— — a — — 
2 — 


UNANSWERED QUERIES, 
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The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Rince our last 
„H. B. E.,“ 11452. 


Photographing Engravings, p. 131 
Dinas Firebrick, p. 182 

The Organ Built. To J. D.,“ 182 
Screw Cutting, 132 

Opaline Photographs, 132 

Stuffing and Preserving Animals, 182 
Deaf Dog. 132 

Compendious Perpetual Calendar, 182 
Tudibi Gum, 132 

Davis's Refrigerator Car, 182 
Cormona Wood, 132 

Romsey Observatory, 18 

Estate Agency, 192 

Annealing Steel, 182 

Tasmania, 182 

Black Varnish for Microscopio Objects, p. 183 
Colouring Walls, 188 


“F. J. G.“ has answered 11375; 


QUERIES. 


— — 


11984.) —Tea Testing. —Being anxious to test my 
daily manufacture of tea—in cup or infusion, ior 
strength, flavour, pungency, and briskness: as to good 
quality; and sourvess, mustiness, and flattishness, when 
of bad quality, throughout the season—bnt not knowing 
how to set about it, would any of your readers put me 
in the way of doing 80, as to requisite chemionls (if any) 
and instruments for the testa, 1 with detailed 
information as to operations for the different qualities ? 
Is there no instrument, or cannot ono ba introduced for 
testing tea in strength, in the same manner as they tell 
spirits ? If go. where is it to be had, at what price, and is 
it efficient? If not, could any one suggest a suitable in- 
atrument? We generally test by tasting as the brokers 
do, but it is not at all times satisfactory; for one’s 
stomach may be ont of order, or may be, sickness may 
prevent one. or one’s mouth may be out by having 
attended a dinner party, &c., the previous night.—Anon. 


11985.] Machine to Cut Leaves.—I wish to cut 
240lb. of green leaves daily (from 3in. to 8in. in length) 
as chaff is cut. Can any one suggest a simple and suit- 
able machine, to be worked by a couple nf boys (one 
feeding the machine, and the other working it)? A de- 
tailed illustrated explanation will oblige—Anon. 


[11986.]—-Chemical Properties of Tea Leaves. 
—What properties are there: in tea leaves, to give the 
manufactured tea therefrom strength, briskness, pun- 
gency, and flavour? How do the chemical actions 
take place to secure the above qualities ?—Awnon, 


111987.J— Draft Holes in Fireplaces.—Of what 
use are draft holes in flreplaces, and why? Prevlous to 
my arrival here some fifty fireplaces wore erected for 
drying the green tea leaves, but without draft holes. 
I wish to know whether this bas any effect on the fires, 
and what effeet? and why would draft holes in them 
remedy them in any way? I forgot to say over each of 
these fireplaces there are five trays for drving the leaf 
in, and a sixth for catching the tea dust, to prevent it 
from falling iuto the fire.—ANon. 


11988. —Dyeing and Fixing.—Wishing to dve 
with Jndson’'s dyes, can any one inform me what are the 
several mordants for fixing the different colouss sold. 
and how the operation for the different colours is to be 
carried on ?—ANON. 


[11989.]—Extract of Tea.—How can I make the 
extract of tea, so as to be nsed in the same manner and 
proportion as the essence of coffee? Explanatory 
n of instruments and operation will oblige 

NON. 


[11990.]—Ice Making.—It is 97° thermometer in the 
shade, water lukewarm. Can any one suggest a com- 
pact, portable, and cheap machine, for making from one 
totwo pounds of transparent or other ice at a time? 
The materials to make it with I should like to be pro- 
curable in India, and of that description as to be used 
over and over again without much loss of them. The 
machine to be capable of cooling a couple of bottles of 
liquor when ice is not being made; and the machine to 
be as amall as possible. An invention of a machine was 
advertised in the Lancet of February 6, 1864, procurable 
fora few shillings, by which transparent ice could be 
made, and supplied by Brown Bros., of 43, Craubourn- 
street, W. O., London. An explanatory and detailed 
illustration of this machine will greatly oblige —-Axox. 


{11991.)—Focal Length of Lenses.—What is 
mennt by the focal length (as 44in. or Sin.) or focus of a 
lens in camera or teloscope? How is it ascertained, 
and why is it necessary to know it ?—ANON. 


11190. Edwards’ Graphogenic Apparatus. 
—An illustrated explanation of this apparatus in detail, 
with the working of it, will oblize—Anon. 


[11993] — Photographic Process.— Is any one 
acquainted with a process of a dry nature (as dry plates) 
which is as good orat all approximate to the wet col- 
lodion processes, in certainty, perfection of detail, and 
rapidity of action? Tho process, if possible, must adinit 
of any number of plates being prepared at one time, 
keep for weoks and months (the longor the better), not 
needing to be developed for days after exposure. The 
plates must bear carriage for the use of a tourist, and, 
if practicable, prepared on mica instead of glass, 80 as to 
involve as littla weight as possible. Information on the 
preparation of platos, exposure, development, with 
chemicals, £c., necessary, and operations of working, will 
greatly oblige. I want it for one of Murray and Henth's 
ere photographic apparatuses for moving objects. 
on AKON 


(11994.)-—-Instrument for Measuring and Re- 


cording the Amount of Light for Photographic 
Purposes.—Is there any portable and cheap instru- 


ment invented for the purpose of recording the 
differences of light (sun) on different occasiong or days, 
which conid be temporarily fitted to a camera and taken 
off and on in a moment, so as toaid photographers 
(amateurs) for a certainty, as to the time requisite for 
exposuro of the plates? Of course it must be procurable, 
with information ng to the differences of light, when 
using lenses of diffvrent sizos and qualities, and size of 
opening used.—ANoN. 


[11995.)—Patent Rights.—Somewhere about ten 
or twelve years since, I made a machine (which is still 
in nse), and I have noticed that recently a patent has 
been granted for one similar to another firm. Can you 
or any of your correspondents kindly inform me 
whether this patent affects me in any way ?—MATTREW 
CoucHMaN. 


[11996.)}— Deafness Arising from Cold.—Will 
any of our“ readers kindly inform me of some effectual 


remedy ?—R. C. Y. 

11997.) Warming Greenhouses with Gas.— 
“ Houblon” will greatly oblige by giving a drawing and 
fuller description of his apparently excellent plan for 
the abovo, mentioned in reply 8735, p. 44. Sept. 29, 1871, 


and say if it stood the test of inter. H. B. R. 


e 5 is meant by dry 
solder ?—W. T. 


(11999. 1 -wm any one give a description of 
the interior of the American chucks, as advertised in 
the Eno.tisn Mecuanic?—wW. A. M. 


(12000.]—Insects in Tables and Chairs.—How 
can I stop these? They are, I presume, what is com- 
monly known as wood lice; the holes nre numerous and 
about as large as pinholes. I should he glad of a recipe 
for arresting furtber 8 


112001. Hair Turning White. To Au. D REE“ 
—Will “Auld Reekie” eels 11811. p. 261) say whetberI am 
to put the cantharides to the glycerine and lemon es well 
as oil and Jime-water or not? Also I should like “ Auld 
-Reekie’s" advice or opinion upon the following: My 
hair turned white, also one eyebrow, at the age of 
sixteen, present age twenty, is there any cure? If not, 
{s the above recipe the best I can use to prevent its ex- 
tending or turning all my hair white?!—J. A A. 

(12002.)—Zine for Aquarium.—Will ay of your 
correspondents kindly inform me if an aquarium partly 
constructed of zinc be detrimental to fresh water fish, 
or the best means of constructing an aquariam?—A 
Tres YEARS’ SUBSCRIBER. 


12003. — Keeping Dust from Turret Clocks.— 
A valuable turret clock is being erected in a position 
where there will always be a good deal of dust: a glass 
case has, therefore, been ordered for it, which is to be 
müde as duat-tigbt as possible. There seems to be some 
danger (when a case is nearly air-tight) of moisture con- 
densing on tue works of the clock in damp weather. 
(See “Clock and Watchmaking,” Weale’s series, p. 215, 
5th edition.) Of course this mast be prevented from 
happening in some way or otber. Would it answer to 
put a jar half fall of strong sulphuric acid into the case? 
Or would a jar full of pieces of calcium chloride be 
better? Could not the jar full of the ss me pieces be 
used for a long time if it is heated in an oven occasion- 
ally, to drive off the moisture which the chloride has 
collected? Sulphuric acid gives off no corrosive fumes 
at ordinary temperatures, is calcium chloride equally 
harmless ?—E. G. LODER, Trinity College, Cambridge. 


[12004.] Nitrate of Soda.—Can any correspondent 
inform me concerning nitrate of soda, wheuce dees it 
come, and is the supply likely to be permanent? When 
genuine what is there in it which causes such extra- 
ordinary effects on the wheat plant ?—A FARMER. 


(12005. —Fleming’s Locking Corks.—What is 
the principle of Fleming’s locking corks ?—PH!LAx- 
THROPIST. 


[12006.] — Liquor Oils. — Wonld some of your 
numerous readers who understand chemistry well (and 
they are many), confer a favour on me, by giving, 
throogh your valuable journal. the process of manu - 
facture of the different liquor oils, or essences, that are 
used by brandy, gin, rum, cider, and wine makers, with 
the different articles used? also, the whole process of 
maunfacture? If ome one would confer this favour, 
and the editor not consider too much spaee occupied, 
they would very much oblige—R. R. 


[12007.] —Purification of Iron.—Can any of your 
renders inform me whether a stream of superbeated 
steam with atmospheric air has ever been used in the 
paddling of iron, with a view to separating the sulpbur 
nud phosphorus-—as sulphuretted and phosphoret ted 
hydrogen - and would some of your readers practicallr 
and chemically acquainted with the subject, give me 
their opinions on the matter ?— Wu. U. BUEL. 


(12008.}—Cork Cutting.—I should feel obliced if 
some kind reader would furnish information thronch 
the Mecuanic regarding tho best vork-cutting machisce, 
and price of same. Also whether it can be worked bv a 
person unncquainted with cork-catting, apd if the corks 
so cut are quite as good as those cut by hand.—Conrrex. 


(12709. — Photographic Lens.--Will some photo- 
graphic friend kindly inform me whether it is possible 
to take n picture bv the calotype process, with a siucle 
double-convex lens? If so, what would be the right size 
and focus for pictures 4łin. x 8}in. ?—A BEGINNER. 


112010. — Bee Management.—I am sure we ali 
appreciate Mr. Abbott's letters on bee management. 
I have, like him, heen obliged to have recourse to feeding. 
having noticed several dead larvw at the mouths of the 
hives, which were strong and would have swarmed ere 
this, but f rtue wet and cold weather. But I would 
ask Mr. Abbott to explain what ho means by Some 
fitful hours of sunshine made them believe in the 
almanack.” By them he means the bees, I suppose. and 
again, “they hava exhausted their store of bauer 
through faith in tho infernnl almanack.” Now. I have 
kept bees several years, and have never heard that bees 
have anything to do with almanacks, nor can I find any 
by searching in the hive. The Rev. J. G. Wood, in his 
excellent work on bees, savs: Would ono could look at 
a few of the bee blue-books.” Now, by this letter, it 
wonld seem that there are such things as books uscd, 
and faith pnt in by the bees. Iam sure the Rev. J.G 
Wood would like (and so should I) to see an almanacs 
that the bees have read and have such faith in, even 
though it was an infernal onc.—CoLNEY HArch. 
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112011.) — Magic Lantern Effecte.—Can any enr- 
respondent inform me how to make a slide to exhibit 
falling snow in the dissolving view lantern ?—likewise 
moonlight effect ?—Drawpe T. REHCTELF. 


[12012] — Water Power.—" Ignoramus” would be 
pleased to learn what actual power he could procure 
from a Sip. run of water (through a Sin. pipe) constant? 
and ahnt would be best medium of power, water- wheel 
or turbine, and cost of each, and how made? Fall 6ft. 
at least.—IGNoRAMUS. 


(12013.)—The First Watch and Clock Made.— 
As it happens to be my lot to make a living by watches 
and clocks, I have been anxious for years past to get 
some information regarding when, and by whom, the 
first watches and clocks were made; also on their im- 
„ up to the present time. Will any reader 

dly inform me through the ExLIsH MxCRHAMIC if 
such is in print ?—A GLasuow HIORLAN DRB. 


112014.) —Organ.— To“ J. D.“ — Will“ J. D.“ or some 
other correspondent kindly answer this quostion. The 
pipes of the organ are placed, are they not, upon long 

ores connected with the bellows, with a small pallet to 
each pipe, iuside the box. How are these pallets 
connected tothe trackers coming from the keys? If 

ou bore a hole through the bottom of the “box,” 

fancy you will lose a large quantity of wivd, fer you 
could never get them air-tight, and yet be able to move 
easily enough.—E. C. 


[12015.]—The Gyro’ Pigeon —Can any of your 
readers inform me if the gyro pigeon, described on 
p 222 of the MecHaNIO, No. 373, can be made to describe 
ts flight, right, left, or straicht forward, by any arrange- 
ment of the apparatus? What is the price? Can the 
shot marks be readily effaced after one good hit, so as 
to show clearly the result of the next shot? and how far 
does the pizeon fly before reaching the ground? As 
I want a little practice before August 12, I shall be 
greatly obliged for a little information.—A Dean Sor. 


(12016.)—Cutting Cardboard Mounts.—Will any 
correspondent tell me how the white Bristol board used 
for putting over water-colour drawings, &c.,iscut? The 
cut is sa clean, and the bevel usually so true, that it 
looks as if it were done by machinery. Is this work 
done by a machine or by hand? What tool is used, 
how is the board kept steady, and on what is it placed 
for cutting ?—J. K. W. 


1120 17.]— Electro Iron.—Can any of your readers 
tell me how to deposit electro-iron? I do not mean the 
steel facing of copper, bat a fair deposit of reguline iron. 
I have specimens of electro iron from Russia (by Jacobi's 
patent) but can not find any one in England who will do 
the work. I have myself deposited a thin film of bright 
fron, but it then turned to mud.—BaFrFLep. 

112018.]— Star Distances.—Will Mr. Proctor or 
“ F, R. A. 8.“ kindly inform me what are the distances of 
stare, from the Ist tothe 12th magnitude, inclusive ?— 

ORSET. 


(12019.] -Damp Walls.—A wash is frequently used 
to prevent damp walla, consisting of a solution of soap, 
allowed to dry, and followed up by a solution of alum in 
water. Sometimes soap, linseed oil, and alam, are 
mixed and applied at once, and the efficacy of both pro- 
cesses ia, I believe, well attested. Will Sigma“ or Mr. 
Bottone kindly tell the chemistry of this?—A. O. G. 


(12020.}—Tireing Cart Wheels.—Could any one 
oblige by informing me the way to tire a dished cart 
wheel? Say a wheel Sft. Sin. high, Iz in. dfshed, how 
much should the bar be hollow on the edge, to come the 
game dish or bevel as the wheel? Any information will 
oblige.—U. V. W. 


(12021.]}—Turning.—What is the best kind of chuck 
to be used for turning down castings of model engines? 
—GLATTON. 

(12022.)—Forest and Rainfall.—It is asserted 
that the destruction of forests causes a diminution in 
the rainfall. Where can the best information on this 
subject be found ?—EL{ Hirst. 


(12023.|—Dissolving Bone.—Will any of “our” 
readers kindly inform me by what moans I can dissolve 
bone, so as to mould it to any shape required ?—A. S. A. 


(12024.]—-Photographic.—Will some reader kindly 
tell me how to get out of thie fix? I have a jin. plate 
portrait camera and lens which is quite licht- proof, but 
when I tuke a portrait I focus the face, and I find it nico 
and sharp, but all round—hair, neck, bands, &c., are very 
doll. I photographed a large placard the other day, and 
the lette:s in the centre of it wero plain, but those above 
apd below and each side of the centre are almost in- 
visible. Are the glasses of the lens in wrong, as they 
have been taken ont to be cleaned? If wrong, bow 
phon they be put in, or what else can cause it ?—Tom 
IN A Fix, 


(12025.]—Chiding Stone.—I have a print represent- 
ing a large boulder lying on a large square slab of stone, 
with the name “Chiding Stone” under. Can any ono 
tell me where it is ?—J. K. P. 


(12026.]|—Greenheart Timber.—At a sale of sur- 
plus stores at one of the Governament dockyards, I pur- 
cbased a considerable quantity of greenheart plank. 
Not knowing what to do with it, and being utterly 
ignorant of its specialties, I laid it down fora granary 
floor, scrowing, not nailing it down. Happening tu take 
a strip sawn from the edge to get the planks straight and 
square, l was much struck with ita wonderful elasticity, 
almost equal to whalobone. I hada rod of lin. square pre- 
pared; this I supported on trestles 2ít. Sin. apart, and 
weighted with bricks in the centre. To my surprise 
this lin squaro rod took no less than 443lb. to break it. 
Under this load it gradually gave way, breaking up in 
long fibres almost like bemp in a rops yarn. 1 tried 
witb other woods of equal size, and unser similur con- 
ditions. Among the rest the heart of pitch pine: this 
broke short (without warning) under a weight of 523th. 
My object in writing this is to get from “Jack of All 
Trades or some otber of peer knowledge-imparting 
contributors, some account of this wood and its 
Specialties. What is its action uader the influence of 


the sun? Is it fit for outdoor work, in the shine of 


field-gates, &c., or for indoor work? Would it do for 


cattle-t:cding troughs, or purposes where it is alter- 


nately exposed to rain, sun, or moisture? It is rather 
expensive au: king it for rough purposes, as it will : of 
stand nails: splitting ap so readily. Perhaps at the 
aame time d might get a similar anawer as to the 


specialties of Santa Maria timber, of which I boucht 
one or two luts, and which I have been using up for 
door and window cills, and also with advantage for 
cart shafts. Any kind friend among your contributors 
who will give information on the above will greatly 
oblige—Kaopa Box. 


(12027 ]—Albert Durer’s Engravings —Will any 
one give some information on the distinguishing marks 
of original etchings by Albert Dürer? Where oan un- 
doubted originals be seen? Is the water-mark of the 
paper any guide? Ihave three; one, “The Anointing 
of the Body,” has for the water-mark of the paper 
“A. M.” Another, apparently a subject from the 
Apocalypse, is marked, as well as I can make ont, 
é 2 Rlaw.“ Tho third bears the water-mark Vienne.“ 
—. APPA, 


(12028.]—Dimensions of Balloon.—Can any cor- 
respondent give me the dimensions for a balloon to 
carry 120lb. 7 it would be inflated with pure hydrugen. 
Also I should be much obliged for the names and price 
of any gond books on the construction of balloons.—TRHR 
RoLLING STONE 

(12029.} —Object Glass.— Why are some object- 
glasses balsamed? Is it to correct defects or merely to 
hold the lenses in placa? Do balsamed glasses per- 
form as well as those not balsaamed ? Would observing 
the sun disturb the balsam, thereby spoiling the view? 


112030. —Sun Screen.—lIf Rev. E. L. Berthon (letter 
4087, p. 150) will oblige by stating the way to deposit the 
silver on the fleld-giasa of telescope and proportions of 
cheraicalg required, I shall esteem it a favour.—C. B. 


(12031.|—Hot Peas.—The hot-pea hawkers have a 
mode of cooking their peas that makes them very 
savoury, soft, and swollen, as big as, if not bigger than, 
when full grown, unplucked from the stalk. If any 
brother reader could and would describe how they are 
done, he would greatly oblige—Poor TEETH. 


{12082.]— Fishing Nets.—Can any one give the par- 
ticulars of process used by the French fishermen for 
tanning or barking their nets, thereby rendering it un- 
necessary to dry them occasionally, or re-bark so often 
as the fishermen of this country do? Cutch catechu 
and Gambier are the ingredients used here, but they do 
not seem to answer the purpose, as the nets require re- 
barking and drying often, whereas the French can be 
fished with for months without either.—ERIx. 

(12038.)—Waterproof Pishing Socks.—Can any 
fellow reader tell me how I can make a cheap pair of 
waterproof socks ? I have thought of indiarubber solu- 
tion laid on canvas, bat I am afraid it would be ton 
sticky. Any information on the above subject will 
oblige. —WaADER. 


(12034.)}—Ordnance Map of London and En- 
virons.—The altitudes are given in feet above the np- 
proximate mean water at Liverpool. Can any cf your 
readers inform me What difference there is between 
mean water at Liverpool and high water at London- 
bridge ?—Rook. 


(12085..—The University of Turin.— Will our 
kind friend Mr. Bottone give a little information as to 
the University of Tarin? Whether Englishmen can be 
educated free, and any A sha suitable to a young 
R who desires to go there to learn the languages, &c. 
—SILEX. 

(12036.]—Engine.—Would any of your correspon- 
dents favour me with an answer to the following? 
What would be considered the proper dimensions of a 
boiler for a small horizontal engino lin. bore, 2in. 
stroke? and what would be the power of an engine of 
the above sized cvlinder, and length of stroke ?—F. 
GRAHAN Youna, 8.D. 


(12037.) — Mining Query.— What is fire-setting, and 
how is it applied ?—Wa. MoCULLOCH. 


112038] -Atmospheric Electricity and Mag- 
netism.—Will Sigma,“ or some other kind reader, 
state how the amount of atmospheric electricity can be 
registered, what apparatus ig required, aud can it be 
procured ata moderate cost? Also, how is terrestrial 
magnetism observed? Can instruments fir testing 
intensity be purchased of ordinary scientific instrument 
makers ?— R. C. 


(12039. —The Pressure of the Wind—Perhaps 
some of your correspondents might inform me if any 
experiments or observations have been made from 
which the following point may be determined. Supposo 
two polished plates, a foot square each to be placed, 
the one vertically, at right angles tothe direction of the 
wind, and the other horizontally on the surface of the 
ground. Suppose the pressure of the wind, urzing tho 
vertical plate forward, to be equalto one pound, what 
isthe amount of pressure exerted on the horizontal 
plate tending to move it forward along the ground, the 
wind, of course, being assumed to act only onthe upper 
surince of the plate, and not on its edges? The particles 
of the air strike the surface of the horizontal plate 
obliquely, consequently the prossure of the wind is 
exerted obliquely inthe plate. Conccive the pressure 
decomposed into two components, the one vertical to 
the surface of the plate, andthe other horizontal. Tho 
queation to be determined is, what is the amount of 
the horizontal component ?—James ELLIS. 


[12040.]—Navigation.— Will some practical reader 
aay the mate of a ship—kindly tell ma the best books to 
read, and the easiest way of picking up sufficient know- 
ledge of this science to interest one, and tu fill up sume 
of the weary hours on board ship? Although, not a sailor 
by profession, I have, in common with many otlers, 
often regretted my ignorance during the many lony 
voyages I have made ?—A. B. C. 


(12041J]—Burnishers for Brass-work. — Will 
“Jack of All Trades,” or any other of our readers, kindly 
inform me what kind of burnishors brass finishers use 
for burnishing their brasswork, cither before or after it 
has been lacquered ?—J. W. Carn. 


(12042.]—Boiler.—I have a 1 horse-power tubular 
hoiler, and will be glad if some of your kind correspon- 
dents will assist mo In answering two questions. 1. I: 
has two pipes inside from the bottom, each side mectiug 
in junction, or T pieco to a thin casinj close up and 
under steam dome. I want to know the use of them. 
2. Tho boiler plates are three-sixtoenths of an inch in 
thickness in sides, one-eighth of an inch in back, and 
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copper riveted. I want to know at what pressure I may 
work it with safety.—SrTeaw. 


(12043.]—Poultry Breeding.—Could any of “onr” 
readers inform me if there aro any places in England 
where they breed poultry on a large acale for the par- 
pose of profit? and if so, would they kindly say where, 
and any other information thoy could give me, as I want 
to inspect one, to enable me to commence operations 
myself ?—C. H. C. 


(12044.]}—Rosin Grease.—Can any of your readers 
tell me how rosin grease is made, the materials used, 
quantity of each, and the process of manufacture? 
INQUIRER. 


(12045.]--Analysis.—Will G. E. Davis, or 8. Bottone, 
or any other chemical reader, assist mo in the following 
mitts di I have a substance which I ‘was told con- 
sisted of beeswax and sulphur, but I want to know the 
exact percentage. I was told by a Professor of Chemistry 
that beeswax could be dissolved in ether and alcohol, 
and that the sulphur would be left behind; but on trial 
I had no residue. I next tried dissolving in bisulphide 
of carbon, and then allowing to evaporate; but no 
crystals of sulphur were left. I think that the substance 
has been melted together, and then ground toa fine 
powder. I am very anxious to be able to get at its pro- 
portions. I may say it is used in the construction of 
telograph cables.—LIicror. 


(12016.]—Endorsing Ink.—Will some reader of 
“ours ” oblige me with a receipt for endorsing ink for 
brass stamps? Tho desiderata are that it shall dry 
1 on the paper, but not dry on the ink pad. 


12047.] - Radius of Sector.—Will E. L. G.,“ 
% V. B.,“ “J. K. P.,“ or some other kind person show me, 
as simply as possible, how to find the length of radius 
of a sector (like figure in query 11166, p. 650, Vol. XIV.) 
when the measurement is given as ohords; also, when 
given as ourves ?—T. E. G. 

[12048.]}—Trip to Ireland.—I intend, during July, 
spending a week in and about Dublin. I shall go from 
Liverpool direct to Dublin and pisces about Wicklow, 
Bray, and Parsonstown. I weuld like a reliable guide- 
book. I would also be glad of a good map, geological 
preferred.—A WANDERER. 

(12049.)—Aerated Water Machines.—Would any 
reader inform me if there is a book on the construction 
and management of the above machines 7?—A Mucnanic. 

12050.) -Socotrine Aloes—Will say of your 
readers inform me why it is this when ground 
varies in colour from a dark rich brown to a light drab? 


(12051.)—Fire Engines — Will “ Philanthropist,” 
who, in No. 870, proffers further information in connec- 


tion with Shand and Mason's steam fire ©, say what 
advantage is obtained from an air vessel being fitted 
to the suction side of the pumps in these 08 ?— 


A. GRAY. 

(12052.)—Rust in Brewing Water.—Will any of 
of your numerous readers inform me how to construct 
a cheap filter to separate rust from water, imparted to 
it in passing through cast-iron pipes? I should require 
to filter about 1,500 gallons (say) in three hours. The 
distance from tank to inlet pipe overhoad is Bit., so I 
could not insert a thicker filtering medium. 
CROMWELL. 

(12053.]—Canaries.—I have a hen canary that is at 
present sitting on rotten eggs. She is constantly 
wheozing and sniffing as if she hada bad cold. Can 
any ono inform me what is the cause of this? May this 
not have ee to do with the rotten eggs? What 
is the cure for this? Ihave also a cock ca similarly 
affected. He is only now beginning to whistle, al- 
though he was a splendid whistler not long aga: I have 
given them egg and maw seed “with a muchness.“ Would 
it do them any harm to be pot out in the open air for 
a few hours daily ?—Brp or STONE. i 

(12054)—The Needle Lock. —Can any kind reader 
give a detailed description of the needle unpickable 
lock?—A STRUGGLING ORGANIST. 

(12055) Works on Pedal Playing.—Can any 
musical reader give the names of sume of the best 
ou on pedal playing for the organ?—A STRUGGLING 

RGANIST. ' 
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Water of the Deep Sea.—An apparatus for 
obtaining water from the depths of the ocean has been 
invented in Germany. An open vessel of suitable form 
and size is lowered by means of a rope, and when the 
desired depth has been reached an electrical current is 
transmitted through a wire that accompanies the lower- 
ing rope, and this current, inducing activity in an 
electro- magnet attached to the apparatus, releases 
powerful springs, which act upon stop-cocks, thas 
inclosivg the water at any degree of depth. Some useful 
experiments in the determination of the carbonic acid 
in sea-water have been made through the agenoy of 
this apparatas. 


Raphael’s Cartoons.—With a view to preserve 
accurate copies of the cartoons of Raphael, the Lords 
of the Committee of Council on Edacation, acting 
through a committee, propose to select nine artists to 
make preliminary studies of given parte of three of 
the cartoons. Artists will first be required to complete 
an accurate copy either in water-colours, tempera, or oil, 
of a photograph, full size, of a head selected from the 
Beautiful Gate. Theso will be sent in to the Secretary 
of the Science and Art Dopartment by the 3lst of 
July, 1872. From the candidates so competing, nine 
may be selected to make accurate colonred copies from 
the cartoons themselves of portions set out by the 
committee asa final test. 
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ANSWERS TO CORRESPONDENTS.: 


— — 


„%% A communications should be addressed to the 
EDITOR of the ENGLISH MECHANIO, 81, Tavistock-street, 
Covent Garden, F. 0. 


The following are the initials, &., of letters to hand 
up to Tuesday morning, May 28, and unacknowledged 
elsewhere :— 

T. T. Greg.—Stephen Reay.—J. P.—Arthur Monckton.— 
G. A. W.—J. A. R.—Guillaume.—James Best.—The 
Harmonious Blacksmith.—H. Franklin Parsons.—P. 
Santalinus.—Well-wisher.—James Gillingham.—John 
Wilkina.—S. Deacon and Co.—Jahez Francis.—Win. 
Bowles.— Robt. W. Armstrong.—F. R. A. 8.—Amatenr. 
Fitzgerald Kenny.—W. J. P.—Plumbago.—B. C,— 
Mechanic's Wife.— A Subscriber.—_One in Need.— 
A. A. A.—A Silversmith.—Rev. H. C. Key.—Monte 
Cristo.—R. O. Berry.—Emily Jane.—R. A. B.—Philo.— 
T. A. A—Maugb.—M. Paris.—S. M. Drach.—Joln 
Parsons. — Caloric.— J. H. Schucht.—G. C.—J. W. 
Fennell.—F. J. M. Evana—X. Y. Z.—Cymro Glan.— 
John.—H. W. J.—W. R—“Sir Roger.“ — Louisa. 
Hautboy.—J. Barwick.—M. T. —An Engine Driver.— 
A., Liverpool.—Lovatt.— T. Smith.—Thos. Fletcher. 
Ashley Dakin.—J. Jeffcock.—J. E. Anderton.— H. W. 
Cartes.—J. Sheldon.— E. W. Braithwaite.—N. Jocelyn. 
—wW. H. Neal.— Rev. C. R. Holmes.— W. H. Skelton.— 
W. M.—Gwastad.—M. Carter.— Points and Cross ways. 
oe. — M. A. Simmonds.—Outaide Labourer.— Bed of 
Stone. — Beacon Lough. — RO Jo.— H. B.—G. E. L.— 
G. J. C.—T. A.— George Richardson.—Joseph Arrow- 
smith.—E. W. 8.—En Avant.—Hope.—J. H. L.— P. H. 
Holland. — Separator. —P. H. D.— J. T. Onkley.— E. N. 
Piers,—T. L.— B. F.—Sarah Lewis. Jacques.—Erick.— 
J. W. Abbott. 


J. Banwicx.—The errors in your letter on the alcohol 
question are your own. e cannot spare the space 
yow require to correct them. 


B. THompson.— Yours on Electricity” next week. 
Minzrva.—Consult the Times advertisement sheet. 

J. W. Harwanp.—Forwarded to Jack of All Trades.“ 
E. L. G.—Your “ More Proofs of the Deluge” next week, 
A. BULL.—Bee “ Philo’s ” letter on Jack of All Trades.” 


W. D. L. writing from Wigan, says: “It is now Monday 
noon and I have not got Friday's paper. Please 
‘attend to it.“ We have nothing to atte: bo in sach 
a matter. The ENG ISH Mecaanic is inv.riably pub- 
lished at ten o'clock on Thursday mornings, and if 
not deliverad to subscribers in time, the fault is not 
ours. 


CHARLES RocCHE.— Tours on “ Debility” next week. 


Ax OLD ReapEB—lIf an old reader you are a negligent 
or forgetful one, or you would have known and re- 
membered that vour questions appertaining to chucks 
have been answered in various ways. 


E. B., J. WILLIAMS, AND Exsrwonn.—Qaeries too trivial. 


E. L. D., J. Jupsox, and E. D.—The controversy on 
“ How we see a Distant Object” is closed. 


G. PN MO ren. — We have no desire to withdraw our 
assertion in reference to “ perpetual motion and per- 
petual fools,” neither can we consent to a rediscussion 
of the subject, or any aspect of it, in our pages. You 
say you have “been working at the problem for thir- 
teen years.” We are sorry to hear it, as your time has 
deen wasted. You cannot get more out of your 
“model machine” than you put into it, if you try till 
doomsday. We don't know Mr. Dirck’s address. 


F. J. GoppEn.—See reply by “ Berks late Oxon Farmer,” 
on removing bees. 


WypRoLocist.—Can't you send something more sub- 
stantial and definite on the question. 


J. W. BopwELu.—Try to write on thicker paper and in a 
plainer hand, and we should probably insert. 


W. C.M.—See Sigma's letter this week. The one 
paragraph we have given from the hand-book must 
suffice. 


Isra, A Pattern Maker, A. Z., Schoolboy, R. B., R. J.. 
J. C., F. Stockwell, and Inquirer, are referred to 
indices to back vols. 


ARTILLERYMAN.—Vory often it is the case, but if yon 
58 85 anything really good, make the department listen 
you. 


E. E. Donx.—Your request could not be complied with, 
except by a great and useless sacrifice of our space. 


Porsx.—Ask your medical man, if you must imagine 
yourself ill. 


DzypaLus.—For information on mounting N 
objects in damar, see pp. 188, 843, and 380, Vol. XIII. 


E. L. G. AND THE Porr.—Mr. J. Birmingham writes :— 
“I sae E. L. G? has transferred bis wrath from 
Lyell to tbe Pope. It is all very well to laugh at his 
theories and the literary style in which he tries to set 
them forth, but I put it to you asa gentleman whether 
you onght to publish his insults toa large class of 
your readers and contributors, and to the vast majority 
of civilised and Christian men.” Perhaps E. L. G.“ 
will take the hint. 


W. C. M.— You have only zent part of the description of 
the watch-key. We hardly think its insertion would 
be worth the space it would ocoupy. 


J. Drxonw.—Please do not send us one or two more com- 
munications” unless you treat the question more 
scientifioally that inthe present instance, for which we 
cannot find space. 


J. D.—It is impossible to make out the impression of the 
ouin sent. 


TRoUSLESOMEB.—None. 


A. M.—Incubators have been frequently treated of in 
our columns, see, for instance, pp. 517, 566, 600. €83, 
671, of our last volume, XIV., and a few replics iu 
recent back numbers. 


and recording the flow of liquids or floids. 
1392 F.J. Hamel, Avenue road, Regent's Park, for improvements 


for grinding cards, 
1403 W. R. Lake, Southeampton-buildings, for improvements in 
npparatua for producing compression upon metallic articles, A 


for joining and securing ropes and for other like purposes. A com- 
munication. 
1426 W. Glover, St. James'-rord, Old Kent road. and H. Ryka, 


THE INVENTOR. 


— — 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING MAY 21, 1872. 


1285 O. Schulze, Finebury-cirens, for new and improved modes 
of using cork. A communication. 

1886 T. Morris, Carlton-chambers, Regent-street, for improve- 
ments Mm domestic hydraulics. 

187 J. Clark, Belmont-terrace, North Kensington, for improve- 
ments in railway brakes. 

13% L. Engel, Mumford-court, Cheapside, for attaching ther- 
ar morera to the handles of umbrellas, parasols, sticks, whips, and 
ans, 

1329 W.J. Perkins. Baker street. Portman-squere, fora new or 
improved portable pneumatic apparatus or bracket for supporting 
music or books, and for any analogous use. 


facture of coal, coke, and other similar baskets or ° skios.” 


1391 F, G. Fleury. Morrick-square, Southwark, and A. Tylore 
Newgate-street, City, for improvements in apparatus for measuring 


| 1890 T. A. Ashton, Sheffield, for an improvement in tbe manu- 


in machinery for the compression or consolidation of blocks of 
{nel or other material. 

1333 I. Brown, Edinburgh, for improvements in utilising the 
anbatance or material known as the green sand of the lias forma- 
tion, such as thut found in coprolite beds. 

1394 F. L. H. Dauchell, Horwich, Lancashire, for an improvod 
filtering medinm, 

1295 A. Slater, Liverpeol, for improvements in printing from 
photography. 

1°93 H. Turner, Sheffield, for improvements in the application 
of wire to building and other purposes. 

1397 B. Looker, Kingaton-upon-Thames, for improvements in 
hollow ventilating bricks or slabs, and in arrangoments to be used 
for ventilating horticultural and other structures. 

1398 E. Watteen, Middlesbro'-on Tees, or improvements in 
machinery or apparatus for driving holes or drift-ways in rocks. A 
communication, 

13 E. Brook, Haddersfleld, for improved machinery for 
facilitating the applicution of labels to bobbins and other articles. 

14°0 H. D. Plimsoll, Gordon-square, Middlesex, for improvements 
in miners’ anfety lampa. 

201 W. Loy nnd J. Pinker, Tiverpool, for an improved packing 
for steam and other motive- power engines. 

1402 g. P. Longman and E. C. Alderman, Islington, for register- 
ing the ix ue of tickets in public conveyances and elsewhere. 

1498 H. H. Mawhinney, Massachusetts, for new and useful 
improvements in eyeltting machines. A eommunlcat ion. 

1404 J. Arnold, West Smithfield, for improvements in enemas’’ 
or injectiou apparatus. 

1405 J. Howard and E. T. Bous field. Bedfordshire, for improve. 
monts in the construction of ploughs and other tilling imple- 
ments, 

1406 A. Wilbaux, Paris, for improvements in the manufacture 

of paper hungings, and printing on stuffs er other similar matoriauls. 

1107 Q. Newsome, Rochdale, for improvements in emery rollers 


comueanication. 

1499 J. H. Johnson, Lincoln's Inn-fields, for improvements in 
the treatment or ores, more particularly iron ore, for the manufac- 
ture of east fron, wrought fron, and steel therefrom, and in the 
appuratus to be employed therein. A communication. 

1410 J. H. Johnson. Lincoln's Inn-fields, for improvements in 
the mannfacture of artificial manure. A commanication. 

1411 F. Trotman, Zoological Gardens, Regent's Park, for im- 
provements in reflecting apparatus or flittings for use in lighting 
up theatres and other buildings. 

1412 M. H. Larmuth, Salford, and F. Norton, Mancheator, for 
improvements in standards or supports for telegraph wires. 

1413 S. Swain, Bradford, for improvements in gas fittings. 

1414 W. Boss. Glasgow. for improvements in water. closets. 

1415 B. French, Rochester, U.S., for improvements in lubrica- 
ting compounds. 

1416 S. Crabtree, T. Crabtree, and J. Crabtree, Manchester. for 
Poe in apparatus for singeing or firing cotton or other 

abrics. 

1417 J. H. Johnson. Lincoln's Inn-fletds, for improvements jn 
traion engines or road steamers, and other vehicles. A communi- 
cation. 

1418 W. R. Lake, Southampton-buildings, for improvements in 
mules for spinning. A communication. 

1419 J. C. Browne, The Cedars, Hampton-wick, for improvements 
in the construction and in the form of vessels and boats. 

1420 K. H. Cornish, Market street, Mayfair, for improvements in 
apparatus ueed for the manufacture of gas, applicable also to that 
employed for the distillation of paraffin and other volatile fluids. 

1421 J. Robey, Manchester, for a new or improved filtering 
medium, suitable also as a disinfectant and deodoriser. 

1442 G.T. Bousfield, Loughborough Park, Brixton, fora new and 
useful improvement in apparatus for puddling and melting iron. A 
communication. 

1423 P. Jensen, Chancery-Jane, for improvements in the con. 
etruction of coke ovens, in the utilisation of the waste heat thcre- 
from. und in apparatus connected therewith. A communication. 

1424 W. F. Flenson, Cavendish-street, and H. Poole, Princes- 
street, Cuvendish- square, for an improved manufacture of certain 
textile fabrics. 

1425 W. R. Lake, Southampton-baoildings, for an improved clamp 


BanksiJe, Southwark, for improvements in governors for motive- 
power engines. 

147 H. B. Fox, Oxton, Cheshire, for improvements in Jugs for 
filtering and cooling liquids. 

1428 K. Highton, M.A. Putney, for improvements in electric 
telexraphs. 

1429 J. G. Briggs, Gracechurch-atreet, City, for Improvements in 
the manufacture of stereotypes, and in apparatus for use therein. 

1430 E. Grinerd, jun., Bernard-atreet, Russell-square, for an 
improvement in portmanteaus, 

1431 A. Dereguancourt, Lansdowne-road, Hackney, for an im- 
proved method of manufacturing “cutters” for cutting ont 
leather, cardb ard, paper, textile fabrics, metal, and other materials, 
npplicable also to the munufacture of spades, shovels, picks, 
hoes, pitehfarka, and similar articles, and also to the manufacture 
of handles for such tools. 

1432 J. Sutherland, Glasgow, for improvements in furnaces for 
puddling and re-henting fron. 

1433 J G. Hughes, Sunderland, for improvements in propelling 
steam chips. 

1424 J. Carter and J. E. Carter, Halifax, Yorkshire, for an im- 
proved means or appemtus for moulding and casting lead, siphon- 
pipes, or stench traps, or other bont pipes or tubes. 

1435 J. Sheeld, Glasgow, for improvements in farnaces for 
melting glass. 

1136 T. Maynard, Dawley, Middlesex, for improvements in tho 
manufacture of bricks and io the kilns employed thervfor. 

1487 J. V. P. Lagrange, Paris, for improvements in the treat- 
went of saccharine juices and syrups. 

1434 F. P. Preston, J. T. Prestige, E. J. Preaten, and W. A. 
Prestig», High-street, Deptford, fur improvements in apparatus for 
regulating the supply of water to water-closets and other places. 

1420 A. Ray, Guilford, for tho inatantanecus tranamissicn of 
lec signals by the employment of two cunents. A (em · 
woani-ation. 


1440 Sir F. Blackwood, Marlborough Club, Pall Mall, for improve- 
ments in signal lanterns. 

1441 A. Stewart, J. Stewart, and J. Wotherspoon, Coatbridge, 
Lanarkshire, for improvements in stem boilers. 

1442 W. Gossage, Widnes, Lancashire, for im rrevements ia the 
manufacture of certain alkaline carbonates for the purpose of 
obtaining carbonic-acid gas therefrom. 

1443 G. Davey, New Cavendish-stroet, Portland-place, for im- 

rovements in the manufacture or artificial oc Imitation ivory, 

ne, horn, coral, malachite, and tortoise shell, applicable algo to 
the production of a variety of substitutes for ornamental and 
decorative objects. 

1444 J. Oldroyd, M. Olyroyd, jnn., ond E. Johnson, Dewebury. 
Yurkshire, for a new or imuroved textile fabric, and tho means or 
method of producing the same, 

1445 J. Hall, Chancery - une, for improvements in window-eaeh 
asteners. 

1446 G. J. Cross, New Crosa, and A. Macgillwray, Camberwell, 
for improvements in means and in apparatus or appliances for 
clearing or cleaning tramway rnila and the groves therein. 

1447 J. A. Dosgoffe, Paris, for improvements in the construction 
of telegraph posts and in tho apparatas in connection therewith. 

1448 E. Lofts, Cambridge, for a new or improved apparatus or 
arrangement for washing and rinsing bottles, 

1449 Q.B. Lewis and W. M. Ward, East Baston, U.S., for im- 
provement in machinery for the manufacture of flabing and other 
nets. 

1420 J. J. Kern, Oxford-street, for an improved combined cot 
and carriage or perambulator. 

1451 J. O. Ellis, Piccadilly, for a cenvertible day and night rall- 
way carriage. 

1482 W. R. Lake, Southampton-bulldings, for improvements in 
pneumatic signal telegraph apparatus, chiefly designed for use in 
ateim ships. A communication. 

1453 T. A. Edison, Newark, U.S., for improvements in printing 
telegraphs. 

1464 T. Sheehan, Dankirk, U.S., for an Improved process for 
ateelifying iron. 

1455 D. Johnson, Wrexham, Denbighshire, for an improved 
process and apparatus for washing, drying, decolorising and 
decdorising wheat and other gruin or seed. 

1456 W. Ulark, Chancery-lane, for extracting the whole (or neari 
the whole) of the anthracene contained in coal tar, and the pitch 
accraing therefrom, without either carbonising or decomposing the 
pitch. A commanication. 

1457 W. Morris. Deptford, for an improved mode or methed of 
ane means for establishing a communication with water or gas 

ns. 

1163 W. R. Lake, Sonthampton-bulldings, for an improved 
vehicle for painting. A commnnication. 

1459 W. R. Lake, Sonthampton-buildicgs, for improvements in 
pianofortes. A communication, 

1440 E. H. C. Menckton, Fineshade, Waneford, for improve- 
ments in the construction and arrangement of furnaces suited for 
smelting and fusing every description of ores and metals and giess, 
for heating gas and other retorts, and for other usefal purposes, 
and in the means and appliances necessary thereto. 

1461 W. d. Fearnley, Eardley-crescent, West Brompton, fer 
improvements in apparatus for making illuminating gas, heating 
apartments or chambers, and other purposes. 

1462 J. H. Weibel, Geneva, Switzerland, for improvements in 
apparatus for warming railway carriages. 

1463 I. Liebich, Chnrch-street, Camberwell-green, for an ap- 
paratus adapted to pianofortes fer the purpose of varying the tones 
produced in playiag. 

1464 L. A. E. MacKinnon, Great St. Helens, London, for im- 
provements in means or apparatus for use in extinguishing fire by 
the aid of carbanic acid gas. 

1445 B.T. Nownham, Bath, for improvements in carriages and 
parts connected there wh. 

1436 E. G. Brewer, Chancery lane, for improvements in the 
manufacture of steel, steely fron, aud homogeneous metal. A com- 
munication. 

1487 A. Jaynor, Clapbam-road, and M. Low, Lee, for improve- 
ments in steam boilers and furnaces for conzuming amoke and 
gases. 

1458 J. Spratt, Camberwell, for a new or improved food for eate. 


1109 G. Bedson, Manchester, for improvaments im puddling 
furnaces. 

1470 J. H. Johnson, Lincoln's Inn-fielis, for improvements in 
the manufactare of shoes, and in machinery and apparatus con- 
nected therewith. A communication, 


1471 W. A. Hubbard, Ramsgate, for an improved level. 


1472 C.G. Wilson, C.E., Royal Exchange-builidings, Clty, for 
im groved ordure road cleaner. ATI TENA 

1473 ©. H. Siemens, Great George-street, Westminster, for fm- 

rovementa in the supports, fastenings, and joints of underground 
olograph wires. 

1474 P. Jensen, Chancery- laue, for improvements in the con- 
rtructton of bridge piers, wharves, docks, and other hydraulie 
structures, and in apparatus therefor. A communication. 

1475 R. Allan, Glasgow, tor improvements in reflectors for gas 
acd other lights. A COm'LU 1010D. 

1476 R. C. Menzies, Vull-.:i 10, Scotland, and A. E. Davies, 
Worcester, for improvements 1: the manufacture of palp for 
paper - making. 

14177 A. Fryer, Manchester, for improvements in the treatment of 
cane sugar, and in machinery or apparatus to be employed in con- 
nection therewith. 

1478 H. A. Bonneville, Piccadilly, for improvements in the pro- 
duction of motive power, and in the apparatus connected therewith. 
4 communication. 

1179 H. A. Bonneville, Piccadilly, for improvements in the eon - 
struction of two-wheeled vehicles for the conveyance of passengers 
or goods on common roads. A communication. 

1480 W.E. Gedge, Wellington-street, Strand, for an improved 
vertical hammer. A communication, 

1481 A. v. de Mignot and J. Ganter, Bordeanx, France, for an 
improved generator of expanded poar intcuded to replace steam 
generators, and applicable to all kinds of engines. 

1492 C. M. Lloyd. South Lambeth. for new or combined machine 
for sawing, moulding, planing, tenonlng, aud cutting out vario 
forms of wood. 

1483 C. Anderson, Bradford, for an improved apparatus for 
indicating the time or perind at which passenger tramway care or 
** busses” are duo at various stages, or the route from starting 
point to terminus, and vice vorsa, and for indicating the clearing 
of pillar letter-boxes. 

1%4 J. Waddington and W. Garside, Halifax, for en impeored 
Rrute-bar, 

1485 8. Russell, Bayewater, for improvements in means and 
oe for stoppering bottles containing acrated and other 

quids. 

1486 W. Ashcroft, Wolverhampton, for improvements in presses 
and in“ bale ties“ relating thereto. 

a J. Goodfellow, Blackburn, for improvements in metallic 
piatons, 

1468 O. Richardson, Gracechurch-atreet, City, for improvements 
in looms for weaving. 

1489 J. Imray, Southampton.bnitdings, for improvements fn 
means of transit across rivers, estuaries, and other waters, and 
appuritus therefor, A communication. 

1100 J. W Whinyates, Liverpool, for impravaments in pro- 
pelling and steering abips and other vessels, and in machinery or 
avparatus therefor. 

1491 W. Laidlaw and T. Falrxrleve. Golaghiels, N.B., for im- 
provements in carding and earding machinery. 

1492 T. Christy, jan., ond A. Bobrownicki, Fenchurch - atrent 
City. for Improvements in tho treatwent of ammoniaval liquora of 
gesworks, in order to wbtnin valuable producta theretft n. 
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ARTIOLES. 


— — 
MR. PROC TOR'S ESSAYS ON ASTRONOMY.” 


ME: PROCTOR is a puzzle to us. Scarcely 
are the sheets of one of his books dry from 
the press than he is again before us with another. 
Uno avulso non deficit alter. Each of his works 
appears contemporaneously with the announce- 
ment of its successor, and the cry is still, they 
come. Our difficulty would be decreased did 
our author exhibit any signs of having over- 
written himself, or of being guilty of mere book- 
making; but, assuredly, none such are apparent, 
each essay in the volume now under review 
bearing marks of the same careful study and 
deliberate preparation which have characterised 
sll his former productions. Emphatically it may 
be affirmed of Mr. Proctor that his utterances are 
those of a man who has something to say, and 
not merely of one who has to say something. For, 
after all, the chief charm and merit of his writing 
lies in the evidence which it contains of earnest 
and otiginal thought on the subjects which he 
discusses; it being as refreshing as it is novel, in 
these days of compiled scientific ‘‘ Handbooks,” 
“ Manuals,” &c., to find a writer to whom paste 
is as an occult compounds, and scissors as unknown 
as they were to our progenitors in the Flint Age. 
The ostensible object of the author of the 
volame now before us is to collect in it those 
essays to which he has had most frequently to refer 
in his Sun,“ "Other Worlds,” &c.; but it 
would be doing him an injustice to suffer it to be 
imagined that the present work is of interest only 
to the readers of his previons ones. Viewed 
merely as an independent contribution to astro- 
nomy, there are very few pages in it from which 
the student will not derive both pleasure and 
instruction ; and, collected, as its contents are, 
from widely diverse sources, much in it must 
necessarily be perfeotly new to any reader. The 


— 


we would invite the especial attention of astro- 
nomical amateurs to the remarks and protest 
made on pp. 43 and 44. It would be well if these 
could be reprinted on a large card and hung up 
in every telesoope-room in the kingdom. Notably 
would we recommend the Observing Astronomical 
Society to reproduce them in a pamphlet form, 
and circulate them among its members. Real 
service might, in that way, be done to science. 
The fourth essay is on Mars; one of the sub- 
jects which Mr. Proctor has made peculiarly his 
own. This gives a maes of detail as to the physical 
structure of the planet’s surface ; and the means 
adopted by the author to determine, with very re- 
fined accuracy, his precise rotation period. In 
connection with this essay we would point to the 
diagram of the orbits of the Earth and Mars, in 
the plate facing p. 51, as an example of the 


thoroughness of all Mr. Proctor's work. If there 
be one thing rather than another which is executed 


in a perfuactory manner in popular works on 
astronomy, it is the drawing of diagrams; a 
series of concentric circles, with the most abso- 
lutely hap-hazard proportion subsisting between 
their radii, mostly doing duty for delineations of 
the various planetary orbits. The particular 
diagram of which we are now speaking presents 
an extraordinary contrast to this slipshod kind 
of work, being most carefully and elaborately 
drawn to scale; and, the nodes being marked and 
the inclination of the orbit of Mars to the ecliptic 
given, we would suggest to the student that it 
would be a profitable exercise to obtain a couple of 
sheets of cardboerd and reproduce the plate under 
discussion in, as it were, a solid form. He would 
hence gain a more vivid idea of the relations sub- 
sisting between us and our neighbour in space 
than he could derive from almost any amount of 
reading. 

The three succeeding essays relate to the planet 
Saturn. With reference to these, it will be sufti- 
cient to note that they are by the author of 
“Saturn and its System;“ the frontispiece of 
which grand monograph, by the way, decorates 
the present work also. 

The next four papers, on the November 
shooting stars, and on meteors generally, will be 
read now with considerable interest in connection 
with Schiaparelli’s extraordinary discovery (for 
which the Royal Astronomical Society granted 
him its gold medal in February last) of the corre- 
lation of these marvellous luminous streams and 


advantage of obtaining many valuable contribu- ! Comets. 


tions to the proceedings of the Royal Astro- h 


nomical Society—otherwise practically inacces- 
sible to him—is one which many a young astro- 
nomer, especially, will appreciate. 

The first three essays have reference to the 
life and work of that great astronomical philo- 
sopher who bas but recently passed from among 
us, Sir John Herschel; and it is not uninteresting 
to us to note, in passing (implying, as we conceive 
it does, a tacit compliment), that the one with 
which the book opens is the éloge which first 
appeared in our own columns (ENdLIsM MECHANIC, 
Vol. XIII., p. 195). On the whole, we may regard 


these three essays as conveying a very fair notion: 


of Sir John Herschel’s distinctive intellectual 
peculiarities, and of the kind and nature of the 
work which he did so bravely and honestly. More 
merely flattering notices of his labours may have 
appeared, but certainly no more impartial one 
has yet been given to the public. But, in saying 
this, we must not be held to subscribe wholly and 
unreservedly to all Mr. Proctor’s dicta; for, to 
take a simple (even if it may appear a trivial) 
instance from pp. 36 and 37, it does seem to us 
somewhat “hypercritical” on our author's part 


From meteors to the zodiacal light, and 
ence to the solar corona, the transition is natural, 
and these subjects are treated in the sequence 
indicated. How thoroughly Mr. Proctor crushes 
the hypothesis of the terrestrial origin of the 
corona, the reader must go to his book itself to 
learn ; and it must, we think, be a source of some 
gratification to him to have found how absolutely 
and entirely the recent Indian eclipse observations 
settled the question of the character of this 
stupendous solar appendage, and justified the 
views which he advanced, on theoretical grounds, 
so, relatively, long ago. Surely this power of 
vaticination is the glory, as it is the crucial test, 
of true science; the future is opened to him who 
will read it aright, and the prophet and the 
philosopher are one 

„The Sun’s Journey through Space deals 
with a problem which has successively engaged 


the attention of Sir William Herschel, Otto 


Strnve, and the present Astronomer Royal; of 
which, however, all that can be fairly said is that 
that existence and direction of, such motion is de- 
monstrated. Coloured Suns has reference to 
those exquisitely tinted gems which spangle our 


to object to the very harmless pieces of pleasantry night sky; and News from Sirius” toa subject 


which he there quotes. Granting, which we do 
at once, that they would have been wholly ont of 
place in formal papers, intended to be read before 
any of the learned societies, we really must take 
exception to the assumption that trivialities must, 
ex necessitate, be excladed from popular exposi- 
tion; since we believe that, to a certain order of 
minds, these homely illustrations bring concep- 
tions with an amount of force and vividness that 
no merely rigid enunciation of facts ever succeeds 
in doing. That Dulce est desipere in loco” is 
as true now as it was when Horaee wrote it, 
1900 years ago; and it is a little hard upon the 
man of science to deprive him of an instrument 
which is wielded with effect in the Senate, at the 
Bar, and even in the Pnipit. Before dismissing 
the particular papers which we are now discussing, 


* Kasayy on Astronomy. By R1‘nanp A. Pnoc ron, B.A. 
Camb. (Honorary Sucretary of the Royal Astronomical 
Society). London: Lopgmanr, Green, and Co., 1872 


which was treated in a popular form in our 
eleventh volume (p. 861) by one of our own 
correspondents. 

The succeeding essay on Equal-surface Pro- 
jections of the Globe,” is but a quasi-astronomical 
one; but it appears as a necessary introduction to 
its successors, which contain the author's specula- 
tions on the physical structure of the sidereal 
heaven. Every word of these will repay perusal. 
There are, further, three appendices, two having 
reference to subjects discussed in the main body 
of the work, and the third treating of the ap- 
proaching transit of Venus in 1874. Here, again, 
we have some of Mr. Proctor's exquisite and 
admirably accnrate delineations of the aspect of 
our own world, as viewed from the Sun during 
the passage of Venus across his face. 

Regarding the work as a whole, it is impossible 
to speak of it otherwise than in terms of very 
high commendation ; but we here and there come 


it is difficult, unhesitatingly, to subscribe. 


upon statements, or modes of expression, to which 
As 
examples to illustrate this assertion we would refer 
to a foot-note on p. 181, in which the hypothesis 
is advanced that the.earth, as viewed from 
Venus or Mercury, must sometimes look green, 
and sometimes dun or fawn coloured; this 
opinion being founded on the assumption that the 
ocean would appear bluish green, and the land on 
the average of a brownish tint. Now, excluding 
altogether the mass of cloud, which covering as it 
does no inconsiderable portion of the earth's 
visible hemisphere, would refleot a brilliant faintly 
yellowish white light, we would merely observe 
that the larger oceans are of a black-blue tint, 
rather than of a bluish-green one ; and that, con- 
sidering the enormous area of land covered with 
vegetation, it is very improbable that it should 
(save overrelatively minute areas) exhibita brown 
hue. Portions of the earth’s surface, like the 
African deserts, would no doubt look buff or dun 
coloured, assuming the superincumbent atmo- 
sphere to be free from cloud ; but it surely cannot 
have escaped our author’s recollection, that during 
the very eclipse (the one of 1870) with reference 
to which he calls in his conjectural terrestrial tints 
to account for an observed greenness of the 
Moon’s dark body, a very large proportion of the 
visible hemisphere was covered with cloud, and 
that to an extent which was very nearly rendering 
all observation nugatory. Certainly the African 
continent seems to have been shrouded in an im- 
penetrable pall. Mutatis mutandis, the same 
observations would apply to the eclipse of 1860; 
since, if we have reason to expect any continent 
to look green, as viewed from external space, it 
would be that of America, with its virgin forests 
and millions of acres of prairie and savannab. 
Yet we are told that during the eclipse of 1860 
the Moon “presented a brown hue,” she then 
being mainly illuminated by earth-shine from 
America. Again, on p. 280, we find a reference 
to Midler's theory of the orbital motion of our 
system round Alcyone, a motion which we con- 
ceived had long been held to have had its only 
warrant in that astronomer’s imagination. And 
further, in the essay on A Novel Way of Study- 
ing the Stars,” on pp. 308 and 309, we find our 
author using the words higher and “lower,” 
as applied to star magnitudes, in a way which we 
think open to question. In ordinary parlance we 
should call 2a low number, and 520,000 a high 
one. Why, then, a star of the first magnitude 
should be spoken of as of high magnitude, and 
one of the tenth as of a low magnitude, is not, at first 
sight very apparent. Even admitting that reasons 
may be advanced in justification of this nomen- 
clature, we cannot but regard it as decidedly 
perplexing to the student. 

Five misprints, and as far as our somewhat 
careful examination has extended, five only, dis- 
figure the present volume. The first is on p. 72, 
where line of light appears for line of sight. 
The next on p. 89, where the compositor has 
spoken of examining Saturn with a powerful 
microscope ; l' the third, on p. 91, where Handi- 
book” stands for Handbook ; and the fourth isin a 
foot-note on p. 185, where superior conjunction 
is printed for inferior conjunction. The blackness 
of Venus’s disc in contrast with the surrounding 
sky during her superior conjunction, would, we 
are tempted to think, astonish observers very 
much indeed. The last we have noted is on 
p. 256, where the northern horizon is called the 
“ southern horizon.” 

We can only, in conclusion, express a hope that 
our rapid survey of the leading features of this, 
Mr. Proctor’s latest work, and our curt summary 
of its contents, will induce the earnest astronomi- 
cal student to go direct to its pages for trastworthy 
information concerning the most recent results 
of cosmical investigation. From them he may 
learn, in a popular and most attractive form, what 
has been accomplished towards the solution of 
some of the very grandest problems which the 
human intellect has ever attacked. 

We have reproduced on another page one of 
the essays, as a sample of the interesting contents 
of the book. 


TELESCOPIC WORK FOR MOONLIGHT 
EVENINGS. * 
By W. R. Birr, F. R A. B., F. M. S. 
THE GREAT STIRSALIS CLEFT. 
Tr etudy of lunar clefts ir increasing in 
interest, and, embracing as it does, a c!» 


of objects that differ so exceedingly from 
broader features of the moon’s surface, too! 
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attention cannot be bestowed upon it. A cleft 
may be described as a narrow channel running 
through every variety of surface, sometimes 
penetrating and dividing mountsin ranges or 
cutting down cliffs aud headlands, at others 
traversing plains or existing in the interiors of 
craters, having tunnelled beneath the surronnding 
wall er pierced it to its foundation with a deep 
ravine. The appearance of such an object as 
viewed with a powerful telescope is not easily 
forgotten, the sharp linear character which it ex- 
hibits among the snrrounding diverse forms 
rivets the attention and creates a desire to know 
what purpose so singular a feature snbserves in 
the lunar economy. Often commencing and ter- 
minating with a small craterlet, clefts have been 
supposed in some way to connect distant openings. 
Our business, however, is not with conjecture, but 
with facts. 

In No. 811, March 10, 1871, p. 577, wə pre- 
sented to onr readers an account of a system of 
ramifying clefts which appeared to originate in 
the Crater Trieenecker. We have now the pleasure 
to notice a single cleft situated in a region of a 
diferent character to that in the neighbourhood 
of Triesnecker ; it is known as the Great Sirsalis 
Ci-ft. The enrliest notice of this cleft which 
we have been able to find is of the date 1824, by 
Lohrmann, who gives on his map, constructed 
from ohservations made in 1822 to 1836, a cleft 
commencing at the parallel of 20° S., passirg 
northward partly through the crater 204, and 
thence to a small crater (No. 7 on the sketch 
accompanying this article), on the S.W. of the 
double crater 205 (Sirsalis). With the exception 
of an interruption by the crater 204 the cleft is 
continuous on Lohrmann’s map. In the year 
1332, October 8, Beer and Midler observed and | 
figared in their map the southern part of the cleft 
of a curved form not figured by Lohrmann, which 
they treated asa separate cleft, designating it 
Fichstadt y. It is No. 64 in their catalogue. 
On October 26, 1833, they detected a portion of 
the northern part, terminating near Sirsalis, 
which they termed Ciiigere. It is No. 49 in 
their catalogue. It is likely the instrument 
which Midler was then using was inadequate to 
show the intermediate portion figured by Lohr- 
mann. In 1866 Julius Schmidt published his 
„Rillen auf dem Mond,“ in which he refers to 
Lohrmann’s notice of 1824, and Midler’s of 
October, 1832; but he does not mention No. 64 
Eichstadt y, except as the strong southerly 
curved y, having, as he says, seen the whole in 
1850 and 1851. The length he gives is 45 
German miles, or 207 English miles. 

We are in possession of three unpublished series 
of observations of the (rreat Sirsalis Cleft. One 
by Messrs. Knott and Birt, made with Mr. Knott’s 
Alvan Clark refractor of 7:3 inches aperture, on 
October 2 and 3, 1865. One by M. Gandibort, 
with his silvered glass reflector of about Rin. 
aperture, on Nov. 6, 1870; and one by Mr. Knobel, 
with bis Sin. epeculum, on May 21, 1872. As 
the study of this cl:ft is interesting on more 
accounts than one, and it can be well observed 
from thirteen to fourteen days of the moon's 
age, wo shall give the observations principally as 
recorded by the sevcral observers, illustrated by 
a drawing, in which each object specially referred 
to is nnmbered; the scale is that of Beer and 
Miviler’s large map, tho positions of the larger 
obiects being taken from it. 

The cleft is desiznated in the symbolic nomen: 
clature III C œ, III Ce, and IIIC V, according 
to the areas in which its portions are situated. 
On October 2, 1865, it was observed to take its 
rise from the N.W. rim of the crater III C e! (No. 
1 in the drawing), the rim of which it cut through. 
On Lohrmanu’s map it is seen as extending 
S. S. E. from the S.E. rim of No. 1, a portion of it 
being fignred as on the S.E. door of this crater; 
according to Lohrmann it is interrupted by the 
S. E. rim. Beer and Midler do not figure No. 1 as 
a crater, but as two nearly parallel mountain 
ranges with an oblique range betw:en them on 
the north and nearly open on the south, and they 
bring the cleft through the S.E. rim across the 
oor to the W. rim, which is not disturbed. In 
M. Gaudibert's sketch of November 6, 1870, the 
cleft is shown as given by Lohrmann, the rim 
interrupting it, and it is described as passing 
under the wall. In Mr. Knobel's drawing of 
diay 21, 1872, itis shown and described as cutting 
clean through the walls and floor of the crater. 
This is a point of no ordinary iuterest. Lohr- 
mann and Gaudibert agree in its not cutting 
through the B.E. rim, Beer and Mudler and 
Kuobel in the rim being separated by it. As re- 
gards the N.W. rim, Luhrmann and Mudler show 


it entire. Knott and Birtand Knobel speak of it 
as separated by the cleft, and Knobel alone shows 
both rims separated. In the earlier observations 
the rim appeared to be unaffected by the cleft, 
but in 1865, 1870, and 1872 it appeared as cut 
through. This sequence does not, however, 
characterise the S.E. rim at the epoch of Lohr- 
mann, 1824, and in 1870 the rim was seen entire, 
but separated at the time of Beer and Midler, 
and also in May, 1872. The alternation of the 
two appearances precludes the idea of the rim 
having existed in two different states, and it 
would be an interesting matter for inquiry as to 
whether Libration will account for these appear- 
ances, but the small number of observations will 
not allow of a solution. No. 1 has cwo craterlets 
on the S. W., they are both in Lohrinann and in 
Beer and Midler. Mr. Knobel’s N.W. crater is 
double, M. Gandibert gives neither of them. 
From the crater No. 1 the cleft was traced on 
October 2, 1865, through a depressed portion of 
the moon’s surface, III C #, cutting a headland 
ILI C (No. 2 in drawing), which projected into 
the depression. In cutting through the headland 
the cleft grazed the east side of a somewhat 
conspicuous but small crater III C e! (No. 3 on 
drawing). The depression, headland, and crater 
are shown by Lohrmann, but not by Beer and 
Midler, and the crater is shown by Gandibert and 
Knobel exactly as described above. The course 
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of the cleft was noticed in 1565 to be west of a crater 
III C (No. 4 in drawing) marked a by Beer and 
Madler: it is in a line with Criizer ond Fontana. 
On May 21, 1872, Mr. Knobel found a small 
craterlet on the cleft opposite to No. 4. From a 
point a little north of this craterl.t Mr. Knobel 
observed a delicate offshoot from the main cleft 
towards No. 4. Returning to the observations of 
1865 the cleft was seen to pass through a cliff 
III C £, which is shown by Lohrinann, with the 
cleft to the east of it; Beer and Mädler also show 
the oli North of the cliff the appearance of 
the cleft was exceedingly distinct, as it crossed 
nn elevated platean, III C to the west of a 
cratorlct, III C e> (No. 5 on the drawing), where 
it is terminated on Beer and Mi uer’s map. This 
craterlet is given by Lohrmann, who gives another 
close to and west of the cleft, which is given by 
Beer and Mä ller, the E. craterlet beiug omitted by 
them. The W. craterlet was not geen by Gaudibert 
and Knobel in 1870 and 1872. From the point at 
which Beer and Miidler mark its termination its 
continuation was observed in 1865 along the 
N.W. slope of the plateau. III C , to near the 
south edge of the craterlet, III CI (f of Beer and 
Midler, and No. 6 on the drawing) where it 
disappeared. It reappeared at the north-western 


nated at the crater III C m (No. 8 on the 
drawing). 

The craters Nos. 6 and 7 aro shown by 
Lohrmann, and given by Gaudibert and Knobel, 
and in connection with them we have a repetition 
of the phenomena presented in the case of No. 1. 
Lohrmann, in 1824, showed the cleft as terni- 
nating at No. 7. Knott and Birt, in 1865, speak 
of its disappearance at No. 6, and reappearance 
at the north-western side of No. 7. Gaudibert, 
in 1870, delineated and describing it as crossing 
No. 7, and in Kuobel's drawing of May 21, 1872, 
it is shown as interrupted by the east side of 
No. 7; indeed, its appearance is much as described 
by Knott and Birt. A carefal determination of 
the cirenmstances of Libration, under whieh these 
different aprearanecs are presented will go far to 
make us acquainted with hypsometrical and other 
relations. 

On the 3rd of October, 1865, some further obser- 
vations on this cleft were made by Messrs. Knott 
and Birt, the portion south-east of the crater 
No. 1, and designated III Cri, was seen to run 
along the foot of the cliff III C-“, the cliff form- 
ing the west side of the cleft which then crossed 
the crater No. 1, its course being diverted by the 
crater III C e! on the south-western part of the 
floor. It does not appear that cither M. Gaudibert 
or Mr. Knobel saw this crater on the floor of 
No. 1 at the evochs of the later observations, It 
is desirable to include in the study of the clefts 
the search for craterlets on the lines of fracture, 
if such they be, and also to ascertain if in any 
instance a cleft really partakes of the nature of a 
tunnel. 


BEDDING-OUDT. 


f Beer time for planting out the flowers which it 

is now the fashion to employ for ornament- 
ing our gardens during the summer and autumn 
months having arrived, it may be as well if we say 
a few words on the subject, for many of our readers 
are amateur gardeners, and the present plan of 
‘““bedding-ont,” as it is called, is so much the 
rege that one of our daily contemporaries hes 
actually devoted a column to the important 
question. Time was when our gardens, while pre- 
senting just as pleasing an appearance in summer 
as they now do, were not the blank deserted 
patches of black mould which is their chronic 
state under the fashionable régime during the 
most cheerless part of the year. Then we had 
flowers of some sort nearly all the year round, 
and, at least our parierres looked green, and 
gladdened the eye with vegetation if they did not 
exhibit the exuberant rejuvenescence of the 
genial and growing spring. Now all this is altered, 
and our public and private gardens are bare of 
bloom from October to May. It is true that our 
changeable climate is the cause in a great mea- 
sure of this state of things, for the inclement 
springs of the last fow years have done much to 
retard the ‘‘ bedding-out’” time even under the 
present system. But this shortening of onr flower 
season is not entirely due to the treacherous 
weather of May, wbich was formerly the chief 
plauting-ont month; bat is in a great measure 
occasioned by the vicious system of coddling" 
in vogue with gardeners, amateur and profes- 
tional, Geraniums, calceolarias, verbenas, and 
heliotropes are now forced along at such a pace 
that slight frosts in Mav, and even in Jane, affect 
their weak frames aud unconsolidated tissues 
to an extent that a month of warm weather 
almost fails to repair. Instead of strong, healthy. 
autumn-struck cuttings, the market is glutte.t 
with cheap plants that a few months pre- 
viously were merely shoots on the parect 
stem; and the consequence is that a cold, wet 
spring makes such wretched objects of them 
that the purchaser ia disappointed, while no 
credit and, ultimately, no guin accrue to the 
producer. The present system is the most er- 
pensive style of gardening that can be adopt. 
and if the result is worth the candle it is worta 
while to insure obtaining it after the eandle is 
burnt. The Daily News essays to prove that 
English gardeners are not masters of their pro- 
fession, aud that a considerable reduction in th: 
first cost might be effected by the plan of pro- 
pagating bedding-out stuff it recommends. ‘‘ Ask 
an ordinnry English gardener,” says our con- 
temporary. to turn you out at the end of every 
May (say) three thousand plants, and he will be sare 
to ask yon where is your greenhouse. Failine 


border of the crater, III C (I of Beer and | that, in his eyes, absolutely indispensable appen- 
Madler, and No. 7 on the drawing) descended, | dage, he will -not be ashamed to own himself 


the slope was continued on the south-west of a| absolutely powerless to meet your wishes. 


19 


ridge of mountains, III C «4 and finally termi- vsin will you point to three or four large stout 
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frames, solid at the sides and well-glazed, and 
inform him that he has at his disposal any amount 
of rotted leaves and stable manure. He will tell 
you that he can do nothing with them. They are 
cucumber frames in his eyes, and nothing more. 
Yet no better appliances, nine times ont of ten, 
are at the command of the gardeners who deco- 
rate the beautiful villas that surround Paris with 
floral beauty from May till November, as they 
can testify who saw them deserted, but in all 
their beauty, when the Germans invested the 
great capital. If an Englishman wishes to 
attain the samo resulta by the same small means, 
be must either become his own gardener, or he 
must break his'gardener’s will to his own. Given 
such a framo as we have spoken of, and four or 
five hundred of the hardier gcraniums—such as 
Tom Thumb, Tom Thumb's Master, Lady Con- 
stance Grosvenor, and the Duchess of Sutherland 
—may with care be carried through the coldest 
and, even what is far more trying, the wettest 
winter. What are termed the foliaged pelargo- 
niums, such as Mrs. Pollock, Bijou, and Star of 
Spring, will not, it is true, or but rarely, endure 


ELECTRICITY: WHAT IS IT ?—II. 
By B. Taoxmpson. 


LECTRICITY a MODIFICATION oF THE 
Motion or Heat.—In the second part of 

this communication it is my object to try and 
show that the motion which I think has been 
proved to constitute a current of electricity is 
only a modification of that of heat. Let us follow 
out the experiment touched on in the lattcr part 
of the former paper. When the ourrent of elec- 
tricity is increased, of course more electricity 
passes in a given time, but if no more matter be 
given for the electricity to be conducted by, the 
rapidity of polarisation must be increased, which, 
if it be motion, will show itself, as we have found 
it does, by increase of heat. ‘Increasing the 
current still more we obtain farther evidence of 
the increase of motion, for if the radiation from 
the wire be submitted to the action of a prism 
(of rock salt, because of the absorbing power of 
glass), we get no visible spectrum, but heat 
is found toexist greatest where it would had there 
been a visible spectrnm—viz., just beyond where 
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this simple treatment; but if the bright and 
flowering geraniums are preserved, the cxquisite | therefore the heat, is still further increased. The 
charm and variety that are given by foliaged | fact of the spectrum becoming visible and extcnd- 
plants can be still more easily obtained by other ing is very significant, for it shows that more 
means. Abundance of white is a sine-qud-non rapid vibrations have been compelled by the 
in the bedding - out style of gardening ; and white | increased current, and it may be increased until 


jae red becomes visible, when the current, and | 


the aid of eo much as a pane of glass. Cerastium 
Tomentosum, with its beautifal silver-gray leaves, 
is as hardy as common grase, and can be propa- 
gated by division either in the late antumn or 
the early spring. It is to be seen in almost every 
cottage garden, only there it is allowed to flower, 
as it must not be when intended to serve the 

of which we are speaking. Another most 

and lovely white plant is the Cineraria 
Maritéma, which has only to be sown under a 
south wall, from seed, in September, to be left 
out all the winter, and to be potted in spring, 
to make a famous show by the end of May. 
After white in importance comes blue; and the 
beat, indeed the only good blue, unfortunately, 
the Lobelia, can be grown by any one who can 
make a hotbed of stable-manure in February. 
By ite side, in the same manner, may be raiscd 
the Oxalis, that lovely bronze-coloured clover ; 
the tall Perilla ; and last, but anything but least. 
the Pyrethrum, or Golden Feather. Only, in all 
these instances, care has to supply the place of 
extravagant outlay; whereas extravagant outlay 
is just the one thing that delights the English 
gardener most.” 

Now, as a matter of fact, a greenhouse will cost 
no more to construct than the requisite frames to 
preserve and propagate an equal number of plants ; 
while it is immeasurably more convenient for the 
gardener, requiring leas labour and time for the 
due performance of the various attentions neces- 
sary for the health and welfare of his patients. 


Besides, frames with their fermenting masses of 


This similarity in nature between heat and 
electricity which we are discussing affords a 
ready explanation of the fact that a good con- 
ductor of heat is also a good conductor of elec- 
tricity, and a good insulator of electricity a good 
insulator of heat: the same substance which 
stops the motion of heat stops that of electricity. 

The phenomena of electrolysis, too, have an 
important bearing on this part of the subject, 
| inasmuch as they present tangible evidence of the 
changes electricity works in compound bodies : so 
we will now consider them. 

We know that no other forces, save heat and 
electricity, can effect the decomposition of any 
compound by apparently destroying the affinities 
of its elements for each other; we likewise know 
that electricity will decompose substances that 
' defy any other means of analysis; and that elec- 
| tricity is convertible into the most intense arti- 
ficial heat and light known. Can we fail to seo 
| the siguificance of this fact, which distinctly 
points to their similarity of nature ? Even the 
simple evidence of their being convertible into 
each other is sufficient to show that they have a 
common origin, and beyond this we find they act 
in the same way, and have a connection go close 
that it is impossible to produce the one without 
the other. 

Heat destroys the affinities between the consti- 
tuents of compound bodies, or at least suspends 
them, by removing the atoms beyond the sphere 
j of each other’s attraction; and taking any 


by the phenomenon of fluorescence. 


may be secured to an unlimited extent without ' the spectrum includes the actinic rays only shown 


leaves and stable manure can be made to yield a | example we may, the heat required to decompose 
more profitable return from early vegetables than a compound body is exactly the same in amount. 
“ bedding-out” stuff would give—doing this, more- | that was given off in its composition. Forexample, 
over, while the latter is in winter quarters,“ and take the gases, oxygen, (O) and hydrogen (H); 
then coming in handy for the hardening-off' | like all gases, they contain a large amount of 
process. latent beat. When they combine to form water 

So much for the expense of the system. There OH,, the greater part of this is given off, because 
is another side to the question as to the advan- the latent heat of water, and indeed all liquids 
tage of the present arrangement of flowering and and solids. is considerably lower than that of a 


brilliant foliaged plants. The gorgeous masses of 
colour are, no doubt, pleasing when get out in a har- 
monious manner, but they require to be surrounded 
with large masses of gteen, as much to exhibit their 
full beanty as to relieve the eye, which is apt to be 
dazzled by the glaring lines of yellow and scarlet 
—the heat, in fact, of the painted carpet” pro- 
duced by “solid planting.” For this reason the 
“ polid’’ style is utterly unsuited to small gardens 
where grass is conspicuous by its absence; and the 
plants should therefore be so placed that they 
may develop their foliage and permit the 
earth to be seen between them. Independently 
of all this, the aspect of the subject which we are 
most inclined to look at is left ont in the cold 
the individuality of the plants is utterly destroyed, 


gaseous body; but it will be seen at once that to 
again pass into the gaseous state, the oxygen (0) 
and hydrogen (He) must be supplied with the snme 
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| 200° C. is given out in the combination of oxyern 
and hydrogen, and forms water, and therefore thut 
a motion corresponding to this heat must be sup- 


plied by the electric current when it effects the 
decomposition of water, and this supposition is 
perfectly consistent with fact, for a very powerin} 
current is required to decompose water alone; and 
the heat developed in a bad condnotor, such as 
water is, increases enormonsly with the augmen- 
tation of battery power. Here, then, I think, we 
can approach nearer to the theory I am tryiue to 
explain than we have hitherto done; for, besides 
baving the conditions necessary to produce the 
required heat for the decomposition of OH, 
(water)—a powerfal current and poor conductor, 
itself a proof almost of tho agency by which the 
water is decomposed—we can (retaining the same 
arrangement of decomposing cell) apply herr 
direct, instead of the electric current, with exactiy 
the same result. Thus, if the platinum electrodes 
of the voltamcter or decomposing cell be heated 
by the oxy-bydrogen flame, the water is decom- 
posed the same as with a battery; showing, again, 
how intimuiely connected the two modes of 
motion, of heat and electricity, are. 

The influence of pressure in the decomposing 
cell nlso tends to confirm this theory, for, if an 
electrolyte in a decomposing cell be submitted to 
pressure, the decomposition is entirely suspended. 
The expansion consequent upon increased tem- 
perature and ultimate decomposition being 
prevented, the current manifeste itself as heat, 
instead of being rendered latent; observing 
exactly analogous laws to those of heat in rela- 
tion to constant pressure and constant volume. 

Following the above course of reasoning, I 
think we shall be able to comprehend more clearly 
what occurs in a decomposing cell or ordinary 
voltaic battery. The first effect of the voltaic 
current is to polarise the molecules of the electro- 
lyte, which, I think we have proved, is accompa- 
nied by a motion of them; this motion repregents, 
or is virtually, a certain amount of heat; indeed, 
a great part is manifest to us as heat; and if the 
rapidity of vibration is sufficient, the beat is sup- 
plicd requisite for the constituents of the com- 
pound to exist separately ; of course, this amourt 
varies with the compound beivg decomposed. 
In the case of water, as we have before shown, 
the heat required is very great. When, however, 
a small qnantity of sulphuric acid (SO,HO.) 
is added, the water is decomposed readily by two 
or three batteries, on account of a secoadary 
action. O being liberated at one pole and H, at 
the other, the SO, (sulphuric nubydride) ecm- 
bines with another molecule of H.O (water) to 
form again SO,HO, or H,SO,, and so the action 
is continued. 

I have taken all along water as the example 
to work with, but any other compound will answer 
just as well, and the same rearoning apply to it; 
for instance, take CuSO, (sulphate of copper), 
where we have a compound in which the base Cn 
(copper) gives out very little heat in combining 
with H,SO; (sulphuric acid): indeed, it daes not 
combine very powerfully et all, but is easily dis- 
placed by other metals; in tbis example of weak 
affinity we might reasonably suppose that a weak 
current would effect their decomposition ; such is 
the case, CuSO, is even decomposed by one cell 
of a battery. 

Going a step further to the voltaic cell itself. I 
think it is very generally admitted now by scien- 
tific men, that ehemical affinity“ is identical 
with ‘eleotrical attraction ;" indeed, modern 
chemistry divides the elements into chloreus and 


amount of beat that they gave up when forming! basvions, or + and —; and it will be admitted 


water, and with less than this amount they will 
not be decomposed, ercept when electricity is 
employed ; that the electricity has given them a 
different force to that which they possessed before 
cannot be admitted, for they will yield just the 
same heat on again forming water as in the first 
case. 

Again, if a current of electrivity which pro- 
duces the greatest heat and light k.own to us can 
aiso decompose substances which no other agent 
will touch, and that this decompoeition can only 
be effeoted by an amount of heat being supplied 
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that nil bodies vary in their susceptibility to 
electrical action; or, if wo may use the term, in 
their effinity for it. Friction is the readi-st 
method of developing it, and when developed in 
this way is called statical electricity. 

The theory to account for this which nods 
most general acceptance is, that tho devblop- 
ment of electricity is the result of the separation 
and renewalof contact between dissimilar bodice, 
and electricity is distributed amoncst them in 
quantities proportional to their stinity for it 
(or may we not say to their power in rendering 


and the mental pleasure which might be derived | to the molecules sufiivicnt for their constituents: it Jateut 2). Now, let the erity of clase for it be 
from a study of their physiology and life-history | to exist in an uncombined state — so far as we nre | represented by 4, and the affinity of a rubber of 


is lost in the mere sensnal gratification of har- able to discover—would it not be a remarkable 


moniously arranged colours. The principal valne 
of a garden to our readers consists in the facility 
which it affords for the study of vegetable physiology 


thing if electricity suspended the affinities of an 
electrolyte by other means than that of heat (or 
motion) which it can supply of such great 


and the refining influence which a contemplationof | intensity? 


the works of Nature must always exercise upon 
the mind. How this may best be carried on“, with 
the farther advantage of having flowers all ihe year 
round, we sball probably explain at some future time. 


I believe I am right in stating that when the 
temperature of water is raised to about 200° C. 
it is decomposed ; this being the case, we may 
with reason conolude that virtually a beat of 


silk by 6. making together 10. When these boues 
are bronght together, this rvative ef nity may be 
supposed to be charged, the electricity Deluge 
nearly equally distributed over the two bodies: 
the affinity of the glngs, then, in this ease, woall 
be increased from 4 to 5, the uMnuitv, of the 
rubber decreased from, C to 4, the totil, 10, re- 
maining the same; when we separate the rabier 
from the glass, or break the oontaot, the origin: 
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affinities, 4 and 6, are restored, whilst the new | amount of force or heat is lost proportional to the 
distribution, 5 and 5, remains; the quantity of, work done; but if the machine is not working, 
electricity in the glass, therefore, bas been the force or heat is found to be distributed over 
8 10 1, and hence is positively electrified | all the parts of it. 

and the rubber negatively. Tole conch : 

The same kind of reasoning must be employed ee 5 
to explain the effect of contact between the dis- 
similar metals in a voltaic battery. It was this 
behaviour, probably, that led so many of the 
earlier electricians to believe that contact alone 
was necessary to generate a current of electricity. 

Now, taking one of the simplest voltaic 
batteries—a plate of amalgamated zinc and a plate 
of copper immersed in dilute salphuric acid—so 
long as the plates remain unconnected no current 
circulates, nor does any decomposition occur, at 
least, very small in amount, if any, due to the 
ordinary affinities of the plates for the elements 
of the compound; but when the two metals, zinc 
and copper, are ‘cannected by a conductor, power- 
ful chemical action ensues, accompanied by a 
current of electricity, which, indeed, it has 
generated. The strength of the current, too, is 
always proportional to the amount of zine dis- 
solved in a given time, and it is one of the im- 
portant points which should be noticed, as will 
be seen afterwards. 

The amalgamated zinc has little power of itself 
to separate the constituents of the liquid in which 
it is immersed, but on receiving additional assist- 
ance from its connection with the copper by the 
new distribution it has its affinity or electrical 
attraction increased sufficiently to overcome the 
existing affinities between the elements of the 
solution in which it is placed, and thereby de- 
compose it. But we have said that the same 
amount of heat or motion is required to decom- 
pose a compound that was given off in its com- 
position ; applying this to the point in question, 
I should say that the affinity of the zino now re- 
presents an amount of heat or force equal to that 
required by the elements of the electrolyte to 
exist in a separate state—i.e., the H, has an 
amount of heat given to it, must have, to enable 
it to take the gaseous state as it does; and so 
must the O, or the O and H, wonld not part 
company. Indeed, any body in passing from the 
solid dr liquid state to the gaseous absorbs large 
quantities of heat. From whence doesthis heat 
come ? Weare obliged to refer it to the new 
affinity obtained by the contact of the two 
dissimilar metals. 

If nowit be admitted that chemical affinity—the 
affinity we have to do with here—is only electrical 
attraction, and thatattraction can only exist where 
there is an excess of electricity, we have a ready 
explanation as to how the decomposition occurs 
when the metals are connected; that is, when the 
new distribution takes place, for it has been shown 
that electricity, if not a form of heat, represents 
in its effects this heat. 

The oxygen, however, liberated in the battery 
we have been speaking about, does not continue 
in the gaseous state, as tho H; liberated at the 
copper plate does, but combines with the ziuc, 
forming oxide of zinc (ZnO), and in doing so, of 
course, gives up again, more or less, the force 
which it absorbed when parting with the hydrogen. 
What is this force? Where does it go? I think 
we cannot fail to see that it is this force which, 
when supplied with suitable conditions to circulate 
through a conductor, is called the electric current, 
though, of course, it must have undergone some 
modification from the true form of heat. If the 
Buitable arrangement is not supplied, no sign of 
electricity is present, but the chemical action 
manifests itself as heat. It must be remembered 
that part of tho current must return to the zinc 
to again render it electro-positive, otherwise all 
action ceases. 

This theory, if I may call it snch, I think we 
shall find applicable to all the phenomena 
observed in a battery, for the strength of a current 
produced by a given expenditure of zinc is always 
proportional to the amount of work it does in 
overcoming the resistance of its conductors, 
and if the current loses strength by the inter- 
position of work its equivalent is always found 
in the work done, whatever that may be, 
whether to induce magnetism in iron, work 
machinery, or circulate through a long conducting 
wire ; just as there is with heat, so is there with 
electricity a true mechanical value. 


Another important thing for us to notice bere 
is, that if there is not sufficient work for the 
battery to do, the surplus force turns directly ivto 
heat, the behaviour being exactly annlogous to that 
observed in machines where heat is the motive 
power. If the machine is made to work, an 
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SMELL. 


HE Moniteur Scientifique contains a paper 
by M. Papillon on this subject, having 
reference to recent discoveries in chemistry and 
physiology. We extract from it the following :— 
The seat of the sense of smell is, as we know, 
in the lining membrane of the nostrils. This 
membrane has a mucous and irregular surface, 
over which spréad a number of nerves, with deli- 
cate terminations. It secretes a lubricating liquid. 
By means of muscles, the apparatus of smell is 
dilated or contracted, like that of sight. 

The mechanics of smell are, simply, the con- 
tact of odorons particles and the olfactory nerve. 
These particles are carried by the air into the 
nostrils. If, on the one hand, the nerve is injured, 
or even compressed; if, on the other, the air is 
prevented from passing into the nostrils, there is 
an absence of smell. The upper part of the 
nostrils is the most sensitive as regards odour. 
The sense of smell varies much in different people. 
Some are entirely without it. Others are quite 
insensible to certain odours: a case similar to 
that of Daltonism, in which some eyes fail to 
perceive certain colours. It is recorded of a 
certain priest that he perceived no odours but 
those of smoke and decayed cabbage, and to 
another person vanilla seemed quite inodorous. 
Blumenbach speaks of an Euglishman who could 
not perceive the fragrance of miguonette. 

Smell is sometimes voluntary, sometimes in- 
voluntary. In the former case, to obtain a lively 
sensation, we close the mouth, and make a long 
inspiration, or a scries of short and jerking ones. 
The muscles contract the orifice of the nostrils, 
and thus increase the intensity of the current of 
air, On the other hand, when we wish not to 
smell, we expire through the nose, so as to drive 
away the odorous air, and inspire by the opened 
mouth. 

Smell and odours are closely connected with 
the phenomena of taste or gustation. Most 
savours perceived by us arise from a combination 
of sensations of smell with those of taste. There 
are, indeed, only four primitive and radical kinds 
of taste —acid, sweet, salt, and bitter. This may 
be shown by experiment. If we close our nostrils 
on tasting any sapid substance, the perceived taste 
will come under one or other of these four heads. 
Thus, when the olfactory membrane is diseased, 
the savour of food is altered. 

How do odorous substances act with reference 
to the matter which separates them froin the 
organ of smell? Prevost, in 1799, showed that if 
an odorous body were put in a saucer full of 
water, the emanations from it agitated the mole- 
cules of the water visibly. These motions, of 
which camphor gives a very good example, have 
been recently studied by M. Liegeois. 

He found that some substances caused move- 
ments of gyration and translation over the water 
surface, similar to those of camphor. Of this 
class are benzoic acid, succinio acid, and orange 
bark. In the case of others, this motion ceases 
very soon, a8 they become encased in an oily 
layer over their surface. 

He thinks these motions are due, not toa dis- 
engagement of gas, causing something like recoil, 
but to the separation and rapid diffusion of the 
odorous particles in the water. The fluid shows 
affinity for these. Similarly, a drop of oil falling 
on water sends ont an intiuite number of very 
small globules, which spread through the liquid, 
while the volume of the drop is not sensibly 
diminished. So with aromatic essences. Though 
insoluble in water, the small odorous particles 
tend to disperse themselves in it. A small quan- 
tity of odorous powder will thus impart perfumo 
to a large body of water. 

It is these same odorous molecules which are 
carried to our nostrils. And the action of water 
is thought by M. Liegeois to assist in the forma- 
tion of them. In the morning, when the grouud 
is moist, and the flowers are covered with 
dew-drops, there is a large cxhaiation of perfume. 
Similarly, after a shower of rain. Iu gustntion 
we have something analogous: the saliva is 
fitted to diffuse the odorant principle; by the 
motion of the tougue in the cavity of the mouth, 
this diftasion is promoted, for the surface of evapo- 
ration is enlarged. Now, in the same way as the 
small particles difuze themselves in water do 
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they diffuse themselves in air, which then becomes 
the vehicle carrying them to our nostrils. 

Some odorous substances have a very great 
diffusibility. Ambergris, newly cast on the shore, 
is smelt a long way off. Bertholin states that 
the odour of rosemary off the Spanish cosst is 
perceptible long before the land comes in sight. 
The degree of division of the particles is in some 
cases marvellous. A grain of musk will perfume 
an apartment fora whole year, without sensibly 
losing weight. Haller mentions having kept for 
forty years some pieces of paper perfumed with a 
grain of ambergris, and at the énd of that time they 
still retained their odour. 

It is to be noted that the odorous particles are 
sent out, and the body emitting them does not act 
as a centre of agitation, giving rise to vibrations. 
It is thus a different case from those of light and 
heat. The odour is the odorous molecule itself ; 
whereas light, as perceived, is not the luminous 
body. 

We cannot tell whether oxygen has some 
chemical influence on the particles; nor what 
kind of action takes place on contact of the 
particle with the nerve, whether a mechanical 
agitation or a chemical decomposition. But 
the distinction of the senses into physical 
(sight, touch, and hearing) and chemical (taste and 
smell) is a just one. In the latter, contact is 
always implied. 

An able writer has recently tried to prove a 
kind of music in odours. That is, different 
odours, according to him, affect the olfactory 
nerve in various degrees, corresponding to those 
in which sound affects the auditory nerve. Thus 
we may have octaves of odours. He enumerates 
various substances that produce the same impres- 
sion, but in different degrees; e.g., these foar, 
almond, heliotrope, vanilla, and clematis. By 
combination he obtains semi-odours, corre- 
sponding to semitones; e.g., a rose with a 
geranium. He points ont principles of harmony 
in perfumes corresponding to those in colours, 
and thinks it possible to produce a desired per- 
fume from a mixture of others. 

The theory is ingenious and worthy of attention, 
but it is open to grave objections. For the 
harmony in colours and sounds depends on exact 
numerical relations, which may be accurately 
determined; whereas, in the case of smell, the 
criterion is capricious and uncertain, and it is not 
possible to reduce to formula what our sense 
reveals. 

There are many cases of hallucination as re- 
gards smell; united, generally, with insanity on 
other points. Lunatics have been met with who 
constantly complained of a fetid odour ; others 
rejoiced in the most delicious, though imaginary, 
perfumes. M. Lelut tells of a patient in the 
Salpetrière, who was continually troubled with 
the smell of dead bodies, which she thought to 
have been buried in the establishment. 

Capellini mentions the case of a lady who could 
not bear the smell of a rose, and fainted one day 
when a friend came in with one that was artificial 
in her hand. Many other instances could be 
given. It seemsto be well authenticated, that in 
lunatic asylums these delusions as to smell are 
very frequent. 

The intensity and delicacy of the sense of 
smell vary in different individuals and races. In 
some it is wonderfully sensitive. Woodwart tells 
of a woman who predicted storms several hours 
in advance, from the sulphurous odour (due 
to ozone probably) which she perceived in the air. 
A young American who was deaf, dumb, and 
blind, became a good botanist, simply by the 
sense of smell. It is, however, in some of 
the lower animals that we find the sense most 
highly developed: ruminants, pachydermous 
animals, and, above all, carnivorous mammifers. 
Smell is, with some of them, like an eye, which 
sees objects, not only where they are, but where 
they have been. The keen scent of the dog is 
well known. 

Humboldt mentions that when, in bis travels 
in South Amcrica, it was desired toattract condors, 
all they had to do was to slanghter an ox or a 
horse, and in a short time the odour attracted 2 
number of these birds, thongh none were visible 
previousiy. Of birds, waders have the largest 
olfactory nerves, and their sense of smell is 
most highly developed. 

The olfactory organ in reptiles is large. Fishes 
also have an olfactury membrane; and fishermen 
have observed that they are driven away when 
certain odorons substances are thrown into tke 
water. Sharks and other voracious fishes often 
gather from great distances when a carcase is 
thrown into tle sea. Crastaceans are not insen- 
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sible to emanations which come in contact with 
their olfactory fibres. 

Entomologists say that the sense of smell in 
insects is very subtle, but it is difficult to deter- 
mine the seat of it. When meat is exposed in 
the air, flies soon appear in great numbers, 
though none were seen before. The carcases of 
animals left on the ground attract hosts of insects, 
which find nourishment in them, and deposit their 
eggs. This will often happen when the object is 
concealed, so that their search cannot be guided 
by sight. 

The flower of the cuckoo fruit gives forth a 
fetid odour, and a number of flies and other 
insects are often seen moving about on the corolla, 
in search, it is said, of decayed matter, from 
which, they imagine, the odour proceeds. 


SELF-ACTING BLIND ROLLER. 


A SIMPLE fcrm of self-acting blind roller 
has been recently patented by Messrs. J. 
Mannel & Son, which will be readily understood 
from the engraving and the following description. 
The principal feature of the invention consists 
in the application of a friction brake, which pre- 
vents the roller turning except when released by 
the single cord which is found sufficient for 
moving the blind to the different positions re- 
quired. On an ordinary blind roller, between the 
drum or pulley on which the cord is wound and 
the bearing bracket, a washer, consisting of a ring 
of rubber, guttapercha, leather, cork, or any 
substance capable of causing friction, is fixed. 
On the window frame or jamb, at a point above 
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the washer, a lever brake, consisting of a curvilinear 
pendant, is secured by a pin or screw in the frame, 
bracket, or jamb, so as to bear against a portion 
of the circumference of the washer. This friction 
lever may be made of metal or wood or other 
combination of materials, and may be lined 
internally to enable it to exercise speedy friction 
on the washer, by its own gravity and contact 
always tending to cause it to press on the side 
33 of the washer. The pendant lever or 
rake when in position rests with its lower ex- 
tremity (through which the cord is passed (pro- 
jecting forwards from the vertical line drawn 
from the centre of its pivot, and consequently 
the cord from the drum or pulleyis held forward 
at a tangent, as shown in Fig. 3; consequently 
when the cord is pulled by the operator it be- 
comes vertical by tension, ard thus throws back 
_ the projecting under-point and prevents the fric- 
tion brake bearing against the roller washer. The 
cord can then be pulled to raise the blind wholly 
or partly, and immediately the cord is released 
the swinging lever hangs forward and holds the 
roller exactly in the position required. When it 
is desired to lower the blind it is only necessary to 
slightly depress the cord, so as to throw the 
brake out of friction and to let the cord slip 
through the hand till the blind has wholly or 
partly descended, the release of the cord allowing 
the brake to act without the use of any rack or 
spring or other equivalent. Fig. 1 represents an 
elevation of the blind roller; Fig. 2 an end view 
with brake released; and Fig. 3 an end view 
showing the blind at rest, the hand having left 
the cord. In each figure Ais the washer ring 
and B the brake. 
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THE WESTINGHOUSE ATMOSPHERIC 
RAILWAY BRAKE. 


1 railway brake invented by Mr. Westing- 
house, which has during a period of three 
years proved itself to be the best mechanism for 
the purpose in use in the United States, has at 
length been tried by two railway companies in 
this country, witha result very gratifying, though 
not, we imagine, unexpected by its ingenious in- 
ventor. The principle of the brake consists in 
the application of the elastic force of compressed 
air to actuate the ordinary brake blocks, the con- 
trol of which throughout the train is left entirely 
in the hands of the driver. The remarkably 
short distances in which long trains can be stopped 
by its means was made apparent on its introduc- 
tion to the American railways, and the results 
there regularly obtained in practice have been 
reproduced here. In the trials recently made on 
the Caledonian line near Glasgow, with a train 
consisting of twelve carriages and two vans 
drawn by one of the powerful fast four-coupled 
engines belonging to the company, stoppages were 
made in 19 seconds and iu 264 yards on the level, 
when previously going at the speed of 50 miles 
per hour. While travelling at the same speed, 
and running down an incline of 1 in 130, a dead 
stop was come to in 20 seconds and in a space 
of 268 yards; and when running down a gradient 
of 1 in 68 at 60 miles an hour (293 yards a 
second) the train was brought to a standstill 
within 308 yards in 23 seconds. These 
results are amply sufficient to show the value of 
the new (as far as this conntry is concerned) brake, 
even when examined solely in the light of the 
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figures thus obtained, but there is another point 
of view which appears to have been overlooked 
by the chroniclers of the experiments. Under 
the present system, as our readers are aware, the 
driver or the stoker has the immediate control only 
of the brake attached to the tender. In order 
that the other brakes on the train may be applied 
he is obliged to whistle to call the attention of, 
and signal to, the guards, who, it is to be hoped, 
always pay prompt attention to the commands of 
the driver thus conveyed. As many of our 
readers will not require to be told, however, long 
acquaintance with danger renders those callous 
who have to face it ; and although we are inclined 
to be reticent in insinuating that guards do not 
always pay that attention to the whistle of the 
driver they are supposed to do, there cannot be 
the slightest doubt that far too much is left to 
their care; in other words, that the command of 
the train istaken out of the hands of the man best 
capableof governing it, toan extent which should not 
be allowed when a remedy is pointed out. But 
granting that the guards are always on the qui 
vive, with their hands on the brake wheel, ready 
at the first intimation of danger to apply the 
means of stopping the train under their control, 
it must be acknowledged that with trains travelling 
at 50 miles per hour even fractions of a second are 
valuable amounts of time, and it is only too true, 
having been proved in numerous instances, that 
the waste of these fractions of time in whistling 
and in getting the brakes put down, has often 
resulted in accident, or rather has failed to pre- 
vent what would have been, under a better ar- 
ranged system, preventible. With the Westing- 
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of every brake onthe train may be almost simul- 
taneous with the intimation of danger, depending 
solely on the quickness or smartness with which 
the driver puts in operation the means at his 
disposal. Under the present arrangement the 
time occupied in whistling and getting the 
brakes on often means just the difference between 
a collision and its avoidance, for although the 
time thus occupied may seem almost inappre- 
ciable, it is frequently of sufficiently lengthy 
duration to be a trifle too long. 

It is time, however, that we proceeded to de- 
scribe what experience has shown to be the best 
arrangement for stopping trains yet put into 
practice. The most important part of the 
Westinghouse system is tae method of compressing 
the air and storing it up for use when required. 
This isaccomplished by an ingeniously coutrived 
engine and pump secured to the outside of the 
locomotive, between the driving-wheel and the 
trailer; in fact, on one side of the fire-box in a 
similar position to that frequently occupied by 
the Giffard’s injector. The piston of the little 
cylinder and that of the pump are connected 
together by a rod of a somewhat peculiar section, 
obtained by cutting or filing down the ordinary 
circular rod on four sides. The object of this is to 
prevent the turning of the pistons, which, owing 
to the peculiar arrangement of the steam-valve, 
and the absence of guides, &c., would otherwise 
be free to rotate. The arrangements for the 
admission and regulation of the steam to the pump 
engine are of a very ingenions character, and we 
shall probably illustrate them at a future time; - 
suffice it to say, that the steam-valve is contained 
in a cylindrical chamber, and is made to rotate to 
admit and exhaust the steam. This rotatory 
movement is obtained from a very small piston 
actuated by steam, situated on the top of the 
cylinder and working at right angles to its axis. 
The main piston-rod is hollow for more than half 
its length, so as to permit the insertion of a rod 
connected with a valve which admits steam to the 
small piston employed to rotate the valve-rod. 
Thus the motion of the piston-rod actuates this 
valve-rod, and the steam being caused to act upon 
the same piston, the valve is rotated to the re- 
quired positions. The air-pump is double-acting, 
takes its air through a strainer, and also draws 
in a supply of the lubricator at each stroke 
mineral oils being used for the purpose, owing to 
the great heat developed by the forcible compres- 
sion carbonising all other lubricating materials. 
The compressed air is forced from the pump to a 
strong cylindrical receptacle carried under the 
foot-plate of the engine, and it is found in practice 
that the pump is self-governing, working when the 
air chamber is full at just sufficient speed to 
supply the small leakage which unavoidably takes 
place, but when the pressure which thus opposes 
its movements is reduced on applying the concen- 
trated force to the brakes, it immediately spring- 
into rapid action and restores the normal press 
sure. The small engine and pump is capable of a 
speed of 100 double strokes per minute in the 
event of any extraordinary leakage, less than one- 
third of that speed being found amply sufficient, 
however, under ordinary circumstance. The 
reservoir is provided with a small safety-valve, so 
that whatever the pressure of the steam in the 
boiler of the locomotive may be, the pump may be 
allowed to work as fast as it can against the pres- 
sure of the air in the reservoir, generally from 
60lb. to 701b. per sq. in. The compressed air is 
led by a pipe from the reservoir to a three-way 
cock placed conveniently to the hand of the driver, 
which communicates by one pipe with a three-way 
cock situated beneath the foot-plate, and by the 
other pipe with the atmosphere. In connection 
with this second three-way cock are inch iron gas- 
pipes, fixed beneath each carriage one on each 
side, the joints between the carriages being mud: 
with stout specially prepared indiarubber tubing 
and an ingenious coupling, the air-tight fit of 
which is secured by means of the compressed air 
itself. The object of having two sets of pipes is 
partly to insure against mishap to one set of tubes, 
in which case the other would be sufficient for all the 
purposes required, and partly to facilitate 
the connection of the different carriages; for 
the couplings,being provided with male and female 
screws respectively, and all the carriages being 
fitted alike, it is obvious whichever end of the 
carriage it is desired to couple will present the 
pipes in the required position, which could not be 
the case if only one pipe was employed. The 
coupling is fitted with two valves, which, when the 
connection is perfect, are both open and allow of 

of the en of air, but in the 


any of the couplings by 
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acci lent, or if the connection throngh careleasness 
Uns not been made, the valves close the end of 
tlie pipe and prevent the escape of the air. Besides 
this self-acting arrangement tho driver can, by 
means of the three-way cock beneath the foot- 
plate, shut off the compressed air from either or 
both of the pipes. 

The air being thus led throughout the whole 

Jongth of the train is conveyed by branch pipes 
to an air cylinder under each carriage. This 
cylinder contains a piston packed by a cup-leather, 
aud connected with a rod, to the outer end of 
which is attached a conical cup, which receives 
the thrnst rods employed to actuate the brake- 
saft. A small pipe is inserted in the frout cover 
of the cylinder to permit the escape of air when 
tue piston is going forward, and to admit it 
when the piston is going back. Thna the whole 
operation is readily understood. The driver by 
means of the three-way cock placed near his 
right hand admits the compressed air to tho pipes 
aud the cylinders, where it moves the pistons, and 
my means of the thrust-rods and gear forces the 
‘orake-blocks against the wheels with a degree of 
‘pressure entirely under the control of the driver, 
who can thus by a mere turn of the wrist lock 
every wheel in the train, or bring just sufficient 
- friction into play to check the speed and retard a 
train when running down an incline or through 
a station where numerous points and dangerous 
. crossings render 50 miles an hour a hazardous 
-~ Sneed. By another turn of the wrist the compressed 
air which bas done its work is permitted to 
escape into the atmosphere, and spiral springs 
immediately draw away the brake-hlocks and 
pask back the pistons in the air cylinders. The 
existing brakc-gear can be made available for the 
application of compressed air, but where new 
gear has to be provided Mr. Westinghouse prefers 
to adopt an arrangement of swing brake which 
poesesses the valuable properties of equalising 
the pressure on the blocks, however nnequally 
trey may be worn, and of preventing all jar and 
. vihbvation, none being pereeptible, it is said, in 
tae first-class carriage to which it has been 
applied on the Caledonian Railway. 

Mr. Westinghouse has also devised a simple 
system of signalling between passeugersa, gunrds. 
and driver, which depends on the adaption of the 
atmospheric brake, however. It consists in fitting 
each carriage with a small reservoir, whioh is snp- 
plied with compressed air every time the brakes 
are applied. Wires lead from the different com- 
partments to a lever in connection with a valve in 
this reservoir, which lever also works a kind of 
semaphore indicating the part of the carriage 
whenco the signal was made. The valve being 
opened, the air rushes along the pipes and sounds 
whistles near the driver and in the gnards' vans. 
These whistles are also unavoidably blown when 
the brakes are put on, and to prevent the con- 
tinuance of the sound longer than is required. 
a peculiar form of whistle is adopted, consisting 
of a oyliudvical pipe containing a loosely-fitting 

piston, which permits sufficient air to pasa to 
sound the alarm, but which is driven up so as to 
close the outlet as the volume of air increases. 
All the details of the mechanism seem to have 
been well and carefully thought out, as regards 
both the brake and the signalling apparatus, cach 
cf which answers its purpose in an admirable 
manner. When we further consider that the cost 
of application cannot amount to a very great sum, 
that the coupling of the pipes occupies but a few 
feconds, and that the power of the driver over 
Lis train is considerably increased (which means, 
us we take it, increased safety for the passengers), 
we are curious to see what action will be taken 
by railway companies, who have some regard for 
the money they pey away in damages if they 
have no respect for the lives of the public. 


ee 


THE PRODUCTION OF CHLORINE AND 
HYPOCHLORI?7ES. 


A NY improvements in the manufacture of 
ve chlorine must be, as the majority of our 
readers are perfectly well aware, of considerable 
importance to sundry industries of the United 
Kingdom. Wo gave an account of an improved 
process on p. 53 of Vol. XII., and we are now 
enabled to give tho details of the method recently 
patented by M. Tessié du Motay. According to 
that distinguished chemist, the processes hitherto 
employed to produce chlorine continuously by 
meuus of oxygen or of air and hydrochloric acid 
in the presence of certain metallic peroxides or 
dehydrating salts have never given practically 
cable results, because the excess of oxygen or 
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air and nitrogen mixed with the chlorine vener- | caused to react simultanecusly, carbonate of lime 
ated partly prevents the condensation of tbis and chloride of magnesium being produced. This 
chlorine or its combination with the alkalies and | distilied chloride of magnesium regenerates the 


alkaline-earthy bodies intended to produce hypo- 
chlorites suitable for practical use in bleaching. 
The object of M. Tessié du Motay's process is 
while wholly or partially utilising the hydrochloric 
acid employed, to generate pure chlorine in an 
isolated state which can combine without waste 
with the alkaline or alkalino-terrous bodies in the 
form of bleaching chlorides ; and to accomplish 
this the inventor has discovered two methods. 

1. Into a retort heated to a deep red, con- 
taining peroxide of manganese or a mixture of 
peroxide of manganese and lime,a current of 
hydrochloric acid is caused to pass; chlorine and 
steam are produced and disengaged, and there 
remain in the retort non-decomposed peroxide of 
manganese and chloride of manganese, or a mix- 
ture of peroxide of manganese, chloride of màn- 
zanese, and chloride of calcium. The chlorine is 
collected in the water or led away into a chamber 
for the production of dry hypochlorites, Over 
the mixture remaining in the retort a current of 
air or oxygen of the same temperature is caused to 
pass, which, in the presence of peroxide of man- 
ganese decomposes at once the chloride of 
manganese alone or the chlorides of manganese 
and calcium regenerated from the sesquioxide of 
manganese alone into sesqnioxide of manganese 
mixed with lime, and sets at liberty the chlorine 
contained in the chlorides. This chlorine mixed 
with air and azote or oxygen is led into vats con- 
taining a mixture of lime and protoxide of man- 
ganese which has been previously produced by the 
decomposition of chloride of manganese by an 
excess of lime, the soluble chloride of calcium 
produced in this reaction having been previonsly 
run off. In presence of the oxygen of the a and 
of the cbloriue- it produces immediately seequs- 
oxide of manganese and hypochlorite of lime, 
which im reasting upon the sesquioxide prediwees 
finally the hydrate of peroxide of manganese and 
chloride of calcium. The excess of lime rematn- 
ing having no longer to net upon the sesquioxide 
remains in the state of hypochlorite of lime. 
Upon this mixture composed of hydrate of per- 
oxide of manganese, chloride of enlcium, and 
hypochlorite of lime, liquid hydrochloric acid is 
made to rvact in the ordinary manner. Chlorine 
is at once disengaged by the reaction of this acid 
on the ons hand upon tbe hydrate of peroxide 
of manganese and on the other npon tho hypo 
chlorite of lime. This chlorine is lèd into the 
chamber for the production of hypochtorites. 
After this reaction it remains iu the vats of the 
eblorides of manganese and calcium. Upon the 
chlorides of inangauese and calcium an excess of 
lime is again canged to act, which reproduces the 
mixture of protoxide of manganese, chloride of 
calcinm, aud lime already referred to. The 
soluble chloride of calcium is then rnn off, and 
there remains in the insolable state a mixture of 
protoxide of manganese and lime, which will 
serve for other similar operations by repassing 
under the action of chlorine and air to the state of 
hydrate of peroxide of manganese, chloride of 
calcium, and hypochlorite of liquid lime. 

It therefore follows, first, that by the reaction 
of gaseous hydrochloric acid upon air and oxygen 
in retorts heated to redness containing peroxide 
of manganese or a mixture of peroxide of man- 
ganese and lime, a first quantity of pure chlorine 
is produced, which is led away into condensing 
chambers, and for the production of dry hypo- 
chlorites ; secondly, that by the decomposition by 
means of air or oxyzen of the chloride of man- 
ganese alone, or the chlorides of manganese and 
lime contained in the said retorts. gauseous com- 
pounds are produced containing at once oxygen 
and chlorine. Theso compounds in their passage 
across the vats containing the protoxide of man- 
ganese nud liquid hypochlorites of lime prodneepnre 
chlorine by the action of liquid hydrochloric acid, 
the chlorine in its turn being led into the chambers 
for the production of dry hypochlorites. Instead 


of the mixture of protoxide of manganese and 


lime in excess, over which the chlorine mixed witly 
air and oxygen is caused to pass just as it comes 
from the retorts, a milk of lime may be employed, 
which is transformed into hypochlorite of lime. 
This hypochlorite as well as the mixture of 
hydrate of peroxide of manganese and bypo- 
chlorite of lime treated by liquid hydrocblorre 
acid regenerates pure chlorine suitable to be taken 


to the chambers for the production of dry bypo- 


chlorites. 
The chloride of calcium remeining from the 
operation is collected in vessels wherem carbonate 
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hydrochloric avid, which is again employed 
for the production of a fresh quantity of chlorine. 
The magnesia remaining serves again for another 
operation. Thus the reactions which constitute 
the process are shortly as follows:—1, the 
oxides of manganese serving for the production 
of chlorine are ceaselessly regenerated ; 2, 
the hydrochloric acid is utilised completely for 
the production of chlorine; 3, all the chlorine 
generated is in a pure state, and consequently 
suitable for the production of dry hypochlorites. 
2. The second method only differs from the one 
just described in the substitution of magnesia for 
lime, the chlorides of magnesium produced being 
without transformation, aud capable of re-engen- 


; dering bydrochloric acid by simple distillation. 


COLOURED SUNS.* 


F a brilliant star be obserred when near the 
horizon, it will be seen to present the bean- 
tiful phenomenon of coloured scintillation” The 
colours thus exhibited exceed in purity even those 
seen in the solar spectrum or in the rainbow. By 
comparison with them the light which flashes from 
the ruby, the emerald, the sapphire, or the topaz, 
appears dull and almost earthy. There are four or 
five stars which present this phenomenon with 
charming distinctness. The brilliant Vega im the 
constellation Lyra, which rarely sets im our latitede, 
is one of these. At midnight in winter, and earlier 
with the approach of spring, this splendid steel-bine 
star may be seen as it skirts the southern horizon, 
scintilluting with red, and bine, and emerald light. 
Arcturus twinkles yet more brilliantly low down 
towards the north-east in our spring erenings. 
Capella is another notable scintilla illator, seen low 
down towards the north desing the-aummer nights. 
Bub these, though they are the: meet: ant nor- 
thern stars, yet shine with a splendour far inferior 
te that of Sirius, the fameus dov-ster. No one can 
mistake this noble orb as it rises above the southern 
horizon in our winter months. The vivid coloars 
exhibited by Sirius as it scintillates have afforded 
a favourite image to the Homer compares 
the celestial light which gleamed from the shield 
and helmet of Diomed to the raye of “ Sirias, the 
star of autumn,” which “shines with a peculiar 
brilliancy wien laved by ecvants waves; and, to 
pass at once from the fitheraf poetry tevaryrentest 
modern poet, we find in Tannyson's Freese the 
sare image, where he ahnen Arseend tia benthnes, 


that 
As the fiery Sirius alters fine, 
And Bickers into red and emeratd, shone 
Their morions, washed with morning, as they came. 


It is difficult to persuade oneself that these ever- 
changing tints do not really belong to the stars. 
But there is now no donbt that they are caused by 
our own atmosphere. Uneqnally warm, usequally 
densé, and uncaually moist iu ita various strata. 
the air transmits irregularly those coloured rays 
which together produce the light of a star. 
Now one colour prevails over the rest, and now 
another, so that the star appears to change colour, 
But it is only low down: towards the horizon that: 
these changes tako place to their fun extent. In 
the tropics, where the air is more uniform in 
texture, so to speak, the stars do net scintillate 
unless they ere quita elose to the horizon, “a 
circumstance,” says Humboldt, which gives a 
peculiarly calm and serono character to the celestial 
depths in those countrics.” 

Eut the stars are not wanting in real colours, 
cansed by peenliaritics in the quality of the light 
which they emit towards us. In tropicaleountries 
the colours of the stars for a very obvious and 2 
very beantifal phenomenon. The whole heaven 
seems. set with varionsly coloured gems. In our 
Intitudes, none but the brightest stars exhibit 
distinetly marked colours to the nsked eye. Sirius, 
Rogulus, and Spica are white stars; Betelgenz, 
Aldebaran, Arcturus, and Autares are red; Procyon, 
Capella. and the Fole-star are yellow; Castor ex- 
hibits a slightly green tint; while Vega and Altair 
are bluish. Antares, which we have described asa red 
star, presents, when carefally watched, a creanish 
scintillation so peenliar as to have earty attracted the 
notice of astronomers. The green tint of Castor 
had been found to arise from the fact that the star 
is doubte, nnd oue of tha components green. But, 
for a long while. powerful instruments failed to ex- 
bibit a companion to Antares. At length General 
Mitchell, with the creat refractor of the Cincinnati 
Observntory, detccted a minute greer companion to 
this braut red star--the Sirius of red stars, as it 
has been termed. 

But, as we have snid, the stars whieh present 
distinctly marked colours to the naked eye in oar 
latitudes nre few acd far between. It is in the 
telescope that our observers have to seek for a full 
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view of the delicate phenomenon of coloured stars. 
When a survey is made of the heavens with a 
powerfal telescope, peculiarities well worthy of 
careful attention are revealed to the observer. 
We have seen that there are no stars visible to the 
naked eye which are decidedly blue or green. The 
ancients, also, recognised only red and white stars. 
In the telescope, this peculiarity is still observable 
when single stars only are looked at. We meet 
with some telescopic stars, the depth of whose red 
colour is remarkable. There are stars of a ery 
red, of a deep blood-red, and of a full orange colour. 
There is a well-known star entitled the garnet 
star.” And, in fact, every variety of colour, from 
white through yellow and orange to a deep, almost 
dusky red, is met with among the single fixed stars. 
But there is no instance thronzhont the whole 
heavens of a single green, blue, or violet star. 

The case is altered when we come to examine 
those double. triplo, and multiple stars, the obser- 
vation of which is one of the most pleasing employ- 
ments of the amateur telescopist. Amongst these 
systems we meet with all the tints of the rainbow, 
and with many colours which are not seen in the 
rainbow, such as fawn-colonr, lilac, gray, and so 
on. “The attentive observation of the double 
stars,“ writes the celebrated Struve (who detected 
3,000 of these objects) tenches us that, besides 
those that are white, all the colours of the spectrum 
are to be met with.” “Here we have a green star 
with a deep blood-red companion, thero an orange 
primary accompanied by a purple or indigo-blue 
satellite. White is found mixed with light or dark 
red, purple, ruby, or vermilion.” Somctimes a 
tingle system offers at one view many differont 
coleurs. Such is the case with the remarkable 
greup detected by Sir John Herschel within the 
Southern Cross. It is composed of no less than 110 
stars, which, seen in a telescope of sufficient size, 
appear, Herschel tells us. like “a casket of variously 
coloured precions stones.” 

It will be well to examine some of the collocations 
of colour, that we may trace the presence of a law 
of distribution, if such exist. 

We have said that blue stars are not met with 
singly in the heavens. Among double stars they are 
common enough. But they are generally small. 
Wen the larger star or primary is not white, it is 
usually either red or yellow; then the smaller star 
—or satellite, as we may term it- is frequently 
blue or green. But this is so far from being a law 
without exception that the more common case is to 
find both stars similarly tinted. Amongst 596 bright 
“donbles,” Struve found 375 whose components wero 
timilarly coloured, 101 whose components presented 
colours belonging to the same end of the spectrum, 
and only 120 in which the colours were totally 
different. 


The questions may well be asked: Whence do the | The observations required, says Dr. Huggins, ‘‘ are 


stars derive their distinctions of colonr, and by | extremely fatiguing to the eye, and necessarily 
what processes do their colours, change? To these | limited to the stronger lines of each spectrum.” 


questions modern discoveries have supplied answers 
which, if not complute, are well worth listening to. 


It is clear, however, from the above short list of 
examples, that a considerable variety exists in the 


It had long been suspected that the stars are in| physical constitution of the fixed stars. This of 


reality suus. 


It had been shown that their distance | itself affords a suggestive hint respecting the true 


from us must be so enormous as to enable us to, explanation of the variety of colour which we have 
assign to them an intrinsic brilliancy fully equal, in described. And the peculiarity that in the white 
some instances, and in others far superior, to that of | stars the hydrogen lines are singularly strong, while 
onrown sun. Nothing remained but that we should the metallic lines are as singularly weak, is yet more 


have some evidence that the kind of light they to the point. 
emit is similar to that which we receive from the| that time unlike present red stars ? 


Was it at 
Does it not 


Sirius was a red star. 


sun. This evidence lias been supplied, though only | seem more probable that. if there had existed in 


of late years. 


those days a Huggins or a Miller, and the instru- 


We canvot bere enter at length into an account| menta used so suecessfully by theso observers Lad 


of the important discoveries of Kirchhoff and 
Bunsen, which have enabled astronomers to analyse 
the light emitted from the celestial bodies. It will 
be sufficient to remark that in the solar spectrum 
there are observed fine dark lines breaking the cou- 
tinuity of the streak of light, and that these lincs 
have been proved to be due to the presence of the 
vapours of certain elements in the solar atmosphere. 
The proof depends on the exact correspondence of 
numbers of these lines, grouped in a complex 
manner (so as entirely to eliminate the possibility 
of a mere chance accordauce) with the bright lines 
seen in the spectra of light from the vaponrs of 
those elementa. When once Kirchhoff and Bunsen 
had proved the possibility of exhibiting the same 
set of lines either as bright lines on a dark ground 
or as derk lines on a brilliant spectrum. all doubt 
us to their meaning in the solar spectrum disappeared 
at onca. 

It has been found that in tho sun's atmosphere 
there are present the vapours of iron, copper, zine. 
and nickel, besides calcium, magnesium, sodium, and 
other metals. But the vapours of tin, lead, silver, 
and gold do not apnerr to be present in the solor 
atmosphere. Ono of the most remarkable dark 
lines is duc to the presence of hydrogen. 

But it has been found possible to extend these 
rescarches to the fixed stars. Drs. Huggins and 
Miller have done this successfully, and their dis- 
coveries afford a means of assigning very suiicient 
reasons for the colours of the brighter stars. By 
analogy alao we may extend a similar interpreta- 
tion to the colours of stars not bright enough to 
give a spectrum which can be satisfactorily 
examined. 

Let us take first the brilliant Sirias. This star 
belongs to tho southern half of the celes‘ial sphere, 
and although it becomes visible at certain seasons in 
our latitude, it never rises very bigh above the hori- 
zon. In fact, atits highest—that is, when dne south— 
itis only twenty-two degrees above the horizon, or 
less than one-fourth of the way from the horizon to 


Amongst double stars whose components are the point immediately overhead. This peculiarity 


similarly tinted, by far the greater namber are 
white, yellow, or red. But there are some instances 
of double blae stars; and in the southern heavens 
15 ere is a group containing a multitude of stars, a2? 
ue. 
It is impossible, therefore, to suppose that the 


blue colours seen in multiple systems are due to the | and Miller were able to nualyse the star's spectrum, 


mere effect of contrast. In some cases this may 
happen, however; or at any rate the effect of con- 
trust may intensify the colours of each compenent 
of a complementary double.” There is one very 
charming instance of complementary colours in a 
double star which may be separated with a telescope 
of very low power. We refer to the star Altireo on 
the beak of the Swan. Thecomponents of this star 
are orange and blue, the tints being well pronounced. 
It has been found that when one of the components 
is hidden, the other still preserves its colour, thougn 
not quite so distinctly as when both aro seen 
‘together. Another complementary double” is the 
star y Andromedw. The primary is red, the 
smaller ster green. In very powerful telescopes 
theo smaller component is found to be itself double. 
and doubts exist among astronomers whether the 
‘two minute components of the lesser star are beth 
green, or one blue and the other selluw. There is 
another double star very beautiful in a powerful 
telescope. This is the star « Bovtis, ou the Herde- 
man's belt; it is called also Mirach, and, on account 
of its extreme beauty, Pulcherrima. The compo- 
nents are nearly equal—one oranga, the other a 
be spe emerald preon. 
ne of the most startling facts revealed by the 
careful observation of the fixed stars is that their 
-colour is not unchangeable. 

We may begin at ouce with the brightest of the 
fixed stars—Sirius. This star was knowu to the 
ancients as a red star. To its fiery huo way 
doubtless be ascribed the peculiar influence assigned 
to it by ancient astronomers. At present Sirius is 
brilliantly and unmistakeably white. 

We have not such decisive evidence in the case of 
any other noted star. But among telescopic stars, 
‘there have been some very remarkable changes. 
There are two doublo stars, described by the elder 
Herschel as white, which new exhibit golden-yellow 
primaries and greenish satellites. That carefal 
observer, Admire] Smyth, records also that one of 
the components of a donble star in Hercules changed, 
in twelve yeara, from “ yellow, through gray,-cherry- 
red, and egregious red, to yellow again.” 


somewhat interferes with the obscrvation of the 
star by a metho so delicato as that applied by the 
celebrated physicists we have named. On tho other 
hand the exceeding brilliaucy of Sirius makes some 
nmends for the effects of atmospheric disturbances. 
By selecting very favourable opportunities, Huggins 


with the following result :— 

The atmosphere around Sirius contains sodium, 
mariesium, Eydrogen, and probably iron. 

The whole spectram is covered by a very large 
number of faint and fine lines, indicating a corre- 
spouding variety in the substances vapourised in 
tho star's ntmosphere. 

The hydrogen lines are abnormally strong as 
compared with the solar spectrum, all the metallic 
lines being remarkably faint. 

Tnis last circumstance is well worthy of notice, 
since it is a pecniiarily characteristic of white stars 
— so that we begin already to find a hint respect- 


ing the source of colour or of the absence of colour | by such motion, the spectrum bein 


in stars. 
Take next an orange-red star, tle brilliant Betel- 
genx, The spectrum of this star was very care: 


fully analysed by Huggins and Miller. They marked indicate a lower 
down the places of two or three hundred lines. and | be dismissed. For we 
measured tho position of no less then eighty. They | of red stars indicate the 


been invented, it would have been found that Sirius 
did not when a red star—preseut peculiarities new 
observed only in white stars ? 

We recognise, then, the influence of time upon 
the spectram of this cclebrated star, as probably 
tending to render the lines of hydrogen more dis- 
tinct than of yore, and the lines of the metallic 
elements less distinct. But what is the meaning of 
such a change? Suppose a chemist, for exampie, 
observing the spectrum of the flame produced by 
the combustion of a compound body, should notice 
that the lines of some elements slowly increased it., 
distinotness, while the lines of others grew fainter . 
how would he interpret such a phenomenon? If 
we remembered only that the dark lines are dus to- 
the absorptive effect of the vapour they Correspond «. 
to, on light which is trying. so to spenk, te pass 
through the vapour. we might ) 
conclusicn, and nuswer that the extent of avsorp- 
tive vapour is increasing when thie lines are growing 
more distinct, and vire versa. But we must als¢ 
consider that these lines are partly tke cifect of 
contrast. The limelight held before the sun's disc 
appears black, though so dazzling when seen alone. 
It may be, therefore—or rather we ay say it cer- 
tainly is the casc—that those parts of the spectra“ 
streak which seem dark are in reality luminons ; 
or—which is merely another way of saying the same 
thing—that the vapours which absorb light from the 
solar beams, send us light of thoir own. And so 
with stars. Therefore, we have this difficulty to 
contend against—that there ts no power of deter- 
mining whether a change in the intensity of a line. 
or of a set of lines, is due to a variation in the light- 
giving power of the corresponding vapour, or to a 
variation in the quantity of vapour whose absorp- 
tive effects produce the lines. Shs 

But, inasmuch as it resulted from Dr. Hugeins 
examination of a temporary star which appeared 
last year, that the increase of ligut—for it wasonly 
the abnormal brillianey of the star which was really 
temporary—was due to a sudden outburst of in- 
Jamed hydrogen, it seems on the whoie more pro- 
bable that the incandescent vapours of stars buru 
with variable brilliancy, than that they vary in 

unntitative distribution. . 

i As regards the constant colours of different stars, 
we are chabled at any rate to deduce negutive ro- 
ulta, 

° For instance, we may dismiss at once the theory 
started some years ago by the French astronomer 
M. Doppler. He supposed that the colours of a 
star are due to the proper motions cf the at 
acting so as—in effect to lengihen or shorten the 
waves of light proceeding from the star to the earth, 
just as the apparent breadth of sea- waves would be 
greater or less to a swimmer according as he swain 
with or against their course. It is quite clear tnui 
the effects of n motion rapid enough te produce such 
a change would be to sbift the position of the whalo 
spectrum,—and this change would be readily der 
tected by a refercuce to the apectral lines.“ Apart 
from this, the colour of a star would not be changed 
g merely dis- 
placed, not affected in its characteristics of colour. 
(See p. 275.) A 

Another theory—that the orange and red tints 
degree of temperature—must al: o 
have seen that the spectra 
presence of the vapour of 


3 v 90 
found that sodium, magnesium. calcium, iron, aud iron and other metals, and nothing but an exceed 


dismuth are present in the star's atmosphere, but 
the two strong lines which note the presence of 
hydrogen ere wanting. 

Take next the yellow star, Pollux. The observers 
were not able to obtain very satisfactory measures 
of this star; but they established the presence of 
sodium and magnesium in the star's atmosphere; 
and agnin the strong lines of hydrogen were found 
to be missing. 

But we are not entitled to assume that red and 
yellow stars are characterised by the absence of 
hydrogen from their atmospheres. On the contrary, 
the noted red star Aldcbaran, the spectrum of which 
was very carefully analysed by Huggins and Miller, 
was found to exhibit the two lines of hydrogen with 

ect distinctness. This star exhibited a richness 
in the construction of its atmosphere not presented 
by any other. The clements proved to be present 
are sodiam, magnesium, calcium, iron, bismuth, 
tellurium, antimony, and mercury. It must not be 
supposed, in this or any other case, that other 
elements might zot by a sufficiently laborious 


‘arly hich temperature could vapourise these. 

8 clear that the difference of tini is due to 
the different arrangement of the dark lines—in 
other words, to an absolate difference of physical 
constitution. There is a striking difference, re- 
marks Huggins, between the effect on the colour 
of a star of such closely grouped and very dark 
lines in the green and blue part of the spectrum of 
Betelgeux, and of the corresponding part of the 
spectrum of Sirius, in which the dark lines are 
faint, and wholly 1 to produce any 3 

i the blue and green rays. eae 

petra still to consider the peculiarities 
presented by the double stars. We have seen that 


= ay be permitted to notice that this was among the 
earliest publiahed references to the possibility of deter- 
mining motions of recess or approach by the displace- 
ment of the spectral lines. Very shortly ufterwarus, 
Dr. Hugains had succeeded in applying the method, 
which ho had been endeavonring to do for some month 
before. I was, however, daite anawaro of this when 1 
wrote the above lines. I believe, in fact, bis roscar 


scrutiuy be proved to exist in the star's atmosphere. | were carried on altogether privately. . 


* 


readily jup- at a. 
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amongst the components of these there are observed 
some which present a distinct blue colour. It has 
been found possible to analyse some of these with 
the spectroscope. We have spoken of the charming 
double star Albireo. the components of which are 
orange and blae. Both have been analysed—with 
this result, that the spectrum of the orange com- 

onent is remarkable for the great strength of the 
Enes in the green, blue, and violet, while the 
spectrum of the blue component is equally remark- 
able for the great number of groups of fine lines in 
the orange and yellow. 

It would seem, then, that the complementary 
colours observed in certain double stars indicate a 
gart of complementary distribution of elements 
which in our own sun are associated equably and 
intimately. 

And we must note here, in passing, that it is not 
absolutely necessary, as some have supposed, that, 
if there are systems of worlds circulating around 
gnch double suns, there should be any remarkable 
difference in the quality of light distributed to the 
planets, as compared with that which we receive 
from the Sun. Sir John Herschel has spoken of 
“ the charming contrasts and grateful vicissitudes 
—a red or agreen day, for instance, alternating with 
a white one or with darkness, according as one or 
other or both of the stars should be above the 
horizon.” But if the dependent orbs swept in very 
wide circuits about their double sun, they would 
receive white light during nearly the whole of each 

-of their days, since it would only be during a brief 
interval that either sun would be visible alone above 
the horizon. 

Of the deeply coloured stars which are visible with 

the telescope, none have been found sufficiently 
brilliant to admit of exact analysis. 

A peculiarity has been remarked by a distin- 
guished modern observer which is worthy of carefal 
attention. Many of the regularly variable stars, 

- when passing into their phase of minimam bright- 
ness, exhibit a ruddy tinge which is very conspi- 
cuous in instruments of adequate power. It does 


not seem easy to explain this as due to any change | 


in the vaporous constitution of a variable star— 
since it seems difficult to show why such changes 
should occur at regular intervals. Yet this would 
-appear to be more probable than that these changes 
are due, either to the rotation of the star itself and 
the presentation in a cyclic order of the different 
parts of an unequally illaminated globe, or to the 


revolution round the star of an extensive vaporous ! 


mass whose interposition cuts off from us at regular 
intervals a portion of the star's light. 

It is remarkable that a large number of the known 
variable stars are red or orange. There is one not- 
able exception, however, for Algol—the celebrated 
variable in Medusa's head—is‘a white star. 

It is probable that a careful cxamination of the 
stars with any efficient ‘‘colour-tester ” would lead 
to the discovery of many cases of variation in 
colour. Admiral Smyth adopted a chromatic scale 
cf colour—but a test of this sort is not very satis- 
factory. Opaque colours generally vary with time, 

‘go that it is impossible to say that two observers, 
even if they have used the same strip of coloured 
discs, have really made observations fairly compar- 
‘able inter se. And it is farther to be noted that 
there are many persons who find a difficulty and 
‘uncertainty in the comparison of stars, or brilliants, 
with opaque colour-scales. An ingenious student 
‘of science has suggested the use of chemical solu- 
‘tions, which can always be reproduced with cer- 
taiuty ; and he has described a method for forming 
an artificial star in the field of view of a telescope, 
and for gradually varying the colour ef the star 
until it should coincide with that of a fixed star 


whose colour we may desire to determine. The | 


great objection to the plan is its complexity. 
Colovred glasses, through which a small white disc 
within the telescope might be illuminated (just as 
the wires are illuminated in the ordinary transit 
telescope), would serve the same purpose much more 
simply.“ The inquiry is an exceedingly interesting 
one, and Sir John Herschel has expressed the 
opinion that there is no field of labour open to the 
amateur tclescopist which affords a better promise 
of original discoveries than the search for such 
variations as we have described. 


. 


WOOD VENEERS FOR COVERING WALLS. 


T. following particulars of the method of pre- 
paring veneers of wood for use in place of 
paper-bangings, are sent by a correspondent to the 
Gardeners’ Chronicle :— 

Sometime since, Dr. Asa Gray presented to the 
Museum at Kew a series of thin veneers, or rather 
sheets of wood, such as had been introduced into 
America for covering the walls of rooms instead of 
paper. These wood papers, if we may so call them. 
are exhibited amongst the American woods in the 
timber museum (No. 3), and though the specimens 


è This plan was proposed by me in the Quarterly 
Journal of Science, for October 1867, in the Chronicle 
of Astronomy.’ An instrument of some such sort had 
been constructed earlier by Mr. Birt, who called it the 
homochromatoscope. 


there shown are not more than from 2ft. to 3ft. 
long. and 18in. wide, they are, we understand, to be 
had in America in lengths of 10ft. and of the entire 
width of the trunk from which theyaretaken. They 
are of a uniform thickness throughout, and scarcely, 
if at all, thicker than ordinary wall paper. They 
are produced by a kind of gigantic planing-machine, 
the papers being simply huge shavings. In most 
of them the grain runs longitudinally, the trunk of 
the tree being fed against the plane, or the plane 
being worked along the trunk in that direction, but 
by a farther development of this wood machine 
much wider veneers are obtained. A wider blade is, 
of course, necessary, and the trank of the tree being 
cut to the required length, it is made to revolve like 
a cylinder, and by a very even and aniform pressure 
against the edge of the plane, a continuous shaving 
or veneer, of any desired thickness or length, is 
produced by what might be likened to a kind of un- 
rolling of the vegetable tissues. Though these 
wood papers are of comparatively recent introduction 
in America, it appears the patent for their production 
is only a development of a French patent obtained 
so long ago as 1826, by which the patentee covered 
a piano with sheets of ivory so produced. For the 
veneering of small objects, such as telescope tubes, 
sword canes, &c., the wood shavings are usually 
backed with thin papers; the backing or lining is 
applied by meaus of a machine very similar to that 
usually employed for making cardboard, by which 
two sheets, supplied from rollers, after being brought 
into contact with a revolving brush, dipping in 
liquid paste or size, are passed together between 
compressivg rollers, and then taken up on the 
receiving roller. At first the wood sheets were 
used for walls without any lining or backing, but 
before being applied they were thoroughly soaked in 
water to make them pliable; when lined with paper, 
however, they are much stronger, and are used 
exactly as ordinary wall papers by pasting the sheets, 
or if preferred the wall itself. The sheets are so 
thin that the edges can be lapped over each other as 
readily and neatly as actual paper. After being 
properly fixed the walls can be either left untouched, 
rubbed down with oil, or varnished, and in either 
case look well. Amongst the woods cut for this 
purpose, and exhibited at Kew, are bird's-eye inaple 
(Acer saccharinum), red maple (A. rubrum), swamp 
curly maple (A. rubrum), mahogany (Swietenia 
Mahagoni), black walnut (Juglans niyra), button 
wood (Platanus occidentalis), hornbeam (Carpinus 
Americanus), Eo. 


NATURE PRINTS BY PHOTOGRAPHY. 


es are probably but few of our readers who 

have never scen the beautiful pictures pro- 
duced by skilfal manipulators of the ordinary 
nature-printing processes. Probably the best method 
of producing these elegant pictures of leaves, ferns, 
and grasses is the most neglected of anv, although 
it is possibly the most simple of all. We allude to 
the utilisation of photography in this connection, 
and extract some interesting details of the process 
from the Photographic News. 

Our contemporary has more than once called at- 
tention to the very interesting, but singularly 
neglected, branch of photography, the production 
of copies of ferns, leaves, grasses, and other botani- 
cal specimens, by printing direct from the freshly 
gathered plant without the intervention of a nega- 
tive. The production of these “leaf prints,” as our 
American neighbours have styled them, is an occu- 
pation at once simple, elegant, and interesting, and 
mny be adopted either for the purpose of securing 
pretty floral pictures and decorative designs, or for 
the more important purpose of aiding botanical 
studies. Where decorative results only are required 
there is abundant opportunity for the exercise of 
taste in arrauging the leaves, stems, and blossoms 
of various plants in pictorial bouquets in graceful 
wreaths; ferns, and the leaves of various creeping 
plants, such as the ivy, the linaria, various grasses, 
the graceful plumous foliaged milfoil, and a hundred 
other of the most common wild plants growing by 
the hedge side, will yicld endless varicties of effect. 
Where aid to study is the nim, the plan in question 
is not less full of interest and value. One of the 
first objects of the botanical student is to acquire a 
distinctive knowledge of tho appearance of plants 
and their likeness to, or difference from, each other, 
which can only be acquired by constant comparison. 
When the student turns to the dried specimens in 
bis flora, he finds that he has lost mnch of the 
characteristic of the fresh plant. By skilfully using 
the plant, or portions of it at a time, as a negative, 
he can retain many qualities utterly lost in the dried 
plant, however carefully preserved. Where the 
student, besides securing self-prints of the leaves 
and other portions of the plaut admitting such treat- 
ment, will also take the trouble to photograph the 
whole plant, either the size of nature or in some 
definite relation to the size of nature, he will gain 
an enormous advantage in his studies. A set of 
such photographs accompanying his preserved speci- 
mens would give a flora more perfect than any other 
we know. . 

Treating of the subject for decorative purposes, 
Mr. Gaffleld, of Boston, gives the following hints: 


7 


1. The leaves and ferns should not be dried, as 
the dried leaves do not permit the light to delineate 
their beautiful and delicate venation. They should 
be freshly gathered and pressed between the leaves 
of a book, jast encugh to extract the excess of 
moisture, and then used before the delicate veins 
have become dry and 7 to light. The finest 
impressions are those from the fresh leaves and 
erns. 

2. They are not pluced on sensitive paper, but 
fastened by mucilage to a sheet of glass in the form 
of the design required. This glass is then placed in 
a pressure-frame, and used asa negative from which 
to print. The sensitive paper placed upon this 
negative must be Ss pokad to sunlight from ten 
minutes to half an hour, according to the season of 
the year, or the intensity of the chemical rays. The 
pictures can then be toned, fixcd, and mounted like 
other photographic prints. ~ 
3. It is not true “tbat it requires but little skill 
to arrange the leaves and sprigs of fern, and none 
to print them.“ As the chief part of my work has 
been done by other and gentler hands than my own, 
I can, without a charge of immodesty. assure you 
that the work requires great taste and skill, and the 
expenditure of much time, labour, and patience. 
Again, great care is necessary in printing not in 
injure or start off the delicate ferns from the glasa 
After the print is made, a sheet of white letter-paper 
should always be placed over the ferns, and the 
back-board put in position again to protect them 
from injury, and to keep them from drying and 
coming off the glass. 


For the help of those who may desire to adopt 
this method as an aid to botanical studies, we reprint 
n few hints from Professor Hime's excellent work on 
the subject :— 


In gathering leaves for photographic purposes, 
some care should be taken te procure perfect and 
characteristic specimens. The margins should be 
kept as free from overlapping as possible when the 
leaves are placed in the printing frame or pressed. 
Some sre more easily managed if very slightly 
wilted, but generally the sooner they are subjected 
to a slight pressure the better. A portfolio or ordi- 
nary atlas, supplied with sheets of printing-paper, 
should be taken to the woods, in which the most 
delicate one—as the maiden-hair, fine-haired moun- 
tain fern, &c.—can be placed as soon as plucked. 
Many leaves can be printed from without pressing 
or drying—as forest leaves, many ferns, columbine. 
anemone, black currant, &c., but when the pines of 
the leaf may be expressed by the pressure used in 
printing, and stain the sensitive paper, it will be 
necessary to subject them to some pressure between 
the folds of bibulous paper. They should not, 
however, be dried as for an herbariam. 

The ribs and veins in prints made from undried 
leaves appear as sharply-defined dark lines, and the 
whole appearance of the prints is superior to those 
made from dried leaves, in whioh the ribs and veins 
5 represented by comparatively ill-defined white 

es. 
The reason of the difference alluded to lies in the 
fact that the ribs and veins, whilst filled with the 
flnids which they convey, are transparent, and allow 
the light to pass through and make a record of them 
in dark lines. When dry and empty they are opaque, 
185 by preventing the action of light, produce white 
es 


Dried leaves may be made to give prints in all 
respects equal to, and sometimes even superior to. 
those obtained from freshly-gathered ones, by 
soaking them for several hours in water until the 
veins become expanded and filled. They must then 
be pressed between the folds of bibulous paper until 
dry enough superticially to print from. After this 
treatment they will only remain in good photographic 
condition several days, but the operation can be 
repeated asoften as desired. A little glycerine added 
to the water will cause the veins to remain trans- 
init longer, and a little hydrochloric acid will 
acilitate the filling of the veins in some cases. 

When it is desired to print from several leaves 
upon the same piece of paper at the same time, it 
will be found convenient to fasten them to the glass 
by means of dilute gum-water. Immediately after 
being fastened to the glass in this way, they should 
be subjected to the pressure of the clothes-clip as in 
printing from them. In some cases it is best to 
place the leaves—especially dried oncs—between 
folds of writing-paper, and subject them to as great 
a degree of pressure as can be obtained by means of 
an ordinary letter-press, before fastening them on 
the glass. If the leaves are not of the same in- 
tensity, the most intense—those that require the 
longest time to print—may be bleached as much as 
necessary by means of Labarraque's solution, or 
those least intense may be stained light yellow by 
means of turmeric. Small plants with flowers that 
preserve their shape somewhat in pressing—as 
violets—can be photographed entire. 

As all prints taken from the leaves themselves 
must consist of a light image ona dark background, 
Professor Himes suggests that fer many purposes 
an improved effect will be produced by using the 
print first obtained as a negative, first treating it 
with wax to render it transparent. The followiug 
ia the method recommended ;— 
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Melt some pure white wax by placing it in a| paration, he takes magenta crystals. solid caustic 


shallow dish placed in a of boiling water. 
Immerse in the melted wax sheets of blotting-paper. 
As these sheets will absorb much more wax than is 
required, a pile is to be made of (say) half-a-dozen of 
these with half-a-dozen clean sheets of blotting- 
paper, placing alternately waxed paper and clean 

lotting-paper, a few extra sheets of the latter being 
placed at top and bottom. The whole pile is then 
pressed with a flat iron heated to about the tempe- 
rature of boiling water. By this treatment a series 
of uniformly waxed sheets of blotting-paper will be 
obtained. en a print is to be waxed for use as a 
i, er it is placed upon a sheet of blotting-paper, 
and then upon its face is laid a sheet of the waxed 
paper ; this is then covered with two or three sheets 
of blotting-paper, and the whole pressed with the 
hot iron. The negative is thus uniformly waxed, 
and made sufficiently transparent for printing 
‘Purposes. 

Silver prints will, ef course, be found to answer 
every purpose, and carbon prints, in suitable colours, 
still better. Blae and brown prints may be obtained 
as follows :—Prepare— 


Ferridcyanide of potassium (red prus- 
siate of potash) . e 100 grains 
Water . 1 ounce 


Apply the solution with a taft of cotton to a piece 
of Saxe paper pinned te a board. This will give 
paper of a uniform yellow tint. This, on exposure 
to light, becomes blue; the only fixing process ne- 
cessary being copious washing in water until all 
trace of yellownessis removed. A saturated sola- 
tion of bichromate of potash produces brown imaces 
by similar treatment, excess of washing having a 
tendency to decompose the image of brown oxide of 
chromium, and leave a pale green image of sesqui- 
exide of chromium. 
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FLUID MEAT. 


A SOLUBLE preparation, under the above title, 
has been perfected by Mr. Stephen Darby, 
F.C.8., which is likely to become of some economic 
as well as medical importance, says Food, Water, 
aud Air. Mr. Darby recently gave some interesting 
particulars respecting this article to the Food Com- 
mittee of the Society of Arts, from which we glean 
the following: 

“ Flnid meat contains all the constituents of lean 


meat, including fibrine, gelatine, and coagulable | 


albumen. By the process pursued these are all 
brought into a condition in which they are soluble 
in water and are not any longer coagulable on 
heating—in which state they have been designated 
peptones. This change is effected, as in ordinary 
digestion, by means of pepsin and hydrochloric acid. 
Lean meat, finely sliced, is digested with the pepsin 
in water previously acidulated with hydrochloric 
acid, at a temperature of 96° to 100° Fahr., until 
the whole of the fibrine of the meat has disappeared. 
The liquor is then filtered, separating small portions 
of fat, cartilage, or other insoluble matters, and 
neutralised by means of carbonate of soda, and 
finally carefully evaporated to the consistence of a 
soft extract. But this process, whatever care may 
be taken, leaves the fluid meat with a strong bitter 
taste. This bitterness attaches always to meat 
digested with pepsin; and this, in the opinion of 


medical men, would wholly preclude its acceptance | 


and adoption as an article of food. In order to 
remove this bitter taste, and to obviate the objection 
to fluid meats on that ground, I have made many 
experimental researches, and have at length dis- 
covered that the purpose is completely and satis- 
factorily effected by the addition, in a certain part 


of the process, of a small proportion of fresh | 


pancreas. The fluid meat so prepared is entirely 
free from any bitter flavour.” 

Mr. Darby rds these changes as exactly 
analogous to the action of the pepsin and pancreas 
on food in the body. 11b. of soluble extract is ob- 
tained from 201b. of lean meat, and he considers that 
even by using English beef economy is effected in 
certain cases, while, of course, the employment of 
the process in places where meat is much more 
plentifal would be attended with an equivalent 
increase of profit. 


A NEW ANILINE VIOLET. 


M CLAVEL, of Basle, Switzerland, has 
atko pu an account of the preparation of 
a new violet, obtained by heating magenta and 
iodide of ethyl without pressure. He calls it the 
“ night violet,” and obtains it by means of a conden- 
ser connected to the od neti with a glass tube, 
in which the iodide methyl, as fast as it is 
volatilised by the heat, is recondensed and falls 
back as a liquid. Tbe apparatus is a common cast 
iron boiler heated by means of a steam jacket. The 
cover has two openings for two glass tubes in con- 
nection with a worm for condensation. The vapours 
rising out of the boilers pass into the worm, are 
there condensed, and from thence ran as a liquid 
iato the second glass tube which leads back the 
iodide of ethyl in a regular stream. For the pre- 


soda, and iodide of ethyl, with a suitable quantity of 
wood spirit; or the iodide of methyl can be used, 
and alcohol used asa solvent. The magenta and 
the soda are put into the boiler together, and well 
stirred till the mixture becomes uniform. Half of 
the iodide of ethyl is then added, the lid closed, and 
the condenser connected. Heat is now applied for 
six hours. The apparatus is then cooled, the re- 
maining half of the iodide of ethyl added, and heat- 
ing resumed for six hours more. After this time 
the connection between the condenser and the second 
or return glass tube is closed by means of a tap, 
and another tap is opened to allow the condensed 
iodide of etbyl to ran off into a receiver. Heat is 
again applied, and maintained until all the iodide 
of etbyl and wood spirit are distilled over and pre- 
served for use on another occasion. The mass 
which is left behind in the boiler is then taken out, 
and boiled for a considerable time with a strong lye 
of caustic potash. This removes all the iodine in 
the form of iodide of potassium, while the night 
violet,“ is deposited as a cake. This is now in the 
state of an insoluble base. To render it soluble in 
water, it must be combined with an acid. For this 
parpore. the cake is dissolved in dilute sulphuric 
acid. When this has been done, the colour is thrown 
down by neatralising with a solution of soda. It is 
then washed in cold water, dissolved in boiling 
water, and finally reprecipitated by the addition of 
common salt. Unlike the ordinary aniline violets, 
which, when seen by artificiv light, seem of a reddish 
brown colour, this dye retains its beautiful blue 
tone. A variety of shades may be obtained by 
vyne pene proportions of magenta, soda, aud iodide 
of ethyl. 


IMPROVED PATTERN OIL-CAN. 


N improvement in mechanics’ oil-cans recently 
patented in the United States relates to that 

class of oil-cans in which the oil is. ejected by pres- 
sure on a piston or a portion of the can made 
elastic for the purpose. Such cans have hitherto 
possessed but limited durability, inasmuch as the 
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bottom generally became worn ont before the body; 
and as it formed au integral part of the latter, the 
destruction of the bottom caused the loss of the 
whole ; the necessary repair not warranting the ex- 
pense. This is obviated in the improved can by 
making the bottom readily detachable, so that when 
necessary or desirable it can be replaced by another, 
and as several bottoms are sold with the can the 
cost of repair is reduced to the minimum. The can 
is of the usual form, but provided at its base with an 
annular piece of brass or other metal securely 
soldered in place, and farnished with a screw thread 
on its interior surface; at the upper edge of this fixed 
ring or base-piece is an internal flange, a, on which 
a washer of leather or like material is laid; the 
flexible bottom is then placed with its edge on the 
washer just mentioned, and a second washer is laid 
upon the edge of the opposite side of the bottom. 
The aanular nut shown, being provided with a 
screw-thread on its outer surface corresponding to 
that on the ring forming the base, is then screwed 
home, and firmly clamping the edge portions of the 
bottom, together with the washers, tightly tixes the 
bottom in position. The annular nut, is, in practice, 
fitted with internal projections in order that it may 
be easily turned. The bottom has the usual 
swelled or bulging contour, and may be fitted with 
a spring, as shownjin the figure, arranged between 
it and the fixed transverse bar, but this can of 
course be dispensed with when desired, without 
impairing the advantages secured by the essential 
feature of the invention. 


BITUMEN AS A PHOTOGRAPHIC MATERIAL. 
FRENCH photographer, M. D tis, recen 

A exhibited to the Sotste Photogra hique py 
France, specimens of a new photographic agent 
which is aged 85 ed 5 results for photo- 
engraving and photo-lithographic This 
is bitumen of Judæa, which ie aed: for. gonailiniie 
either sheets of paper or mica. In calling attention 
to this new process, M. Despaquis said that the 
paper may be crore ved for an indefinite period, if 
screened from light and protected from the effects 
of moisture. The manipulations necessary to its 
employment are of the most simple character, and 
are confined to placing the paper under a negative 
in the ordinary manner, exposing to light (a very 
long exposure is necessary) and washing subse- 
quently in essence of turpentine. 

The samples of paper are of various kinds. No. 
1 is as transparent as glass, and is covered with a 
sensitive film of bitumen; it serves for the produc- 
tion of transparent 5 and for reproducin 
clichés, which may be put into the frame reverse 
if desired, according as the image is required for 
photo-engraving or carbon printing. 

No. 2 is also transparent, but possesses more the 
appearance of ground glass. It is suitable for 
making transparent prints for stereoscopes, trans- 
5 Co., at a low price. With prints of this 

ind, the stereoscope needs no glass, and is, there- 

fore, very light and portable. This same material 
answers well for the preparation of so-called photo- 
miniatures, which are produced by means of two 
prints superposed, the lower one being vigorously 
coloured ; the tints, when viewed by transparency 
through the upper print, possess very fine grada- 
tions. The upper print is produced npon this No. 
2 paper, which will doubtless be found to answer the 
purpose much better than albumenised silver paper 
rendered transparent by varnish. l 

No. 3 has a matt or opal white surface, formed by 
means of oxide of zinc and starch. It serves very 
well for the production of the second or lower print 
required for the object previously mentioned, and is 
also suitable for the preparation of transparencies. 

All three papers may be attached or mounted 
upon cardboard like ordinary prints. To do this, 
the print is put upon a glass plate and covered with 

| thin card slightly moistened ; the two surfaces are 
then passed tbrough a rolling press, and complete 
adhesion takes place. 

The fourth material, which is likewise sensitised 
by means of bitumen, is, however, capable of more 
important applications. It is prepared special] 
| for the transfer of photographic prints, with all 
| their half tones, to stone or zinc, for working up 
| with fatty inks, and printing upon wood, glass, 
| enamel, painter's canvas paper, &c. 
| In this last named material, a film of gum is placed 
| between the gelatine film and the film of bitumen, 

and as no washing in water is required for developing 
and fixing, it is attached while still wet with essence. 

[f already washed and dried, the print is again 

treated with the essence upon the stone, zinc, weod, 
Ca.; then by the aid of a sheet of thick and moist 
| blotting paper, which is placed upon it and pressed 
| down to chase away air bubbles, the print is allowed 
to dry under a slight pressure, as in carbon print- 
ing. The blotting-paper should somewhat overlap 
| the print. One or two dry sheets of the same kind 
| are placed over the wet paper, and these are then 
covered with a few glass plates. After the lapse of 
a few bours, the dried sheets are removed by means 
of a sponge and water ares to the last sheet of 
| blotting-paper, and the gelatine being softened the 
gum is dissolved ; the blotting-pad is then lifted off, 


carrying with it the gelatine, and leaving the bitu- 
men upon the glass or metal surface. The image is 
thus transported to the block, and nothin 
necessary but to etch the same in the us 
with acid. 

The preparation of bitamen paper is, of course, no 
novelty, but itis the special employment of gelatine 
that is new. This renders the application of water 
unnecessary in development, and the film does not 
cockle or roll in washing; by the addition of starch, 
carbonate of baryta, oxide of zinc, and various 
colours, it is possible to impart to the film any 
degree of transparency desirable. The two prin- 
cipal points of importance are the application of 
bitumen of Judma to a support of gelatine, which, 
not being dissolved in the liquide used as solvents 
for the bitumen, is not modified or changed in any 
way during the process of washing ; and the special 
preparation of the bitumen, whereby it is very ad- 
herent to its basis, and of so solid a nature that it 
will allow of the application of a layer of printer's 
ink by means of a roller. Ac for etching may be 
employed with impunity. 

This is a very important matter for photo-engrav- 
ing or photo-lithographic purposes. Maps and 
drawings have been prepared upon glass by M. 
Despaquis in the manner indicated, and in these 
cases not only is the etching of extraordinary depth, 
but the fineness of detail is perfect, proving beyond 
doubt that the hydrofluoric acid which had been 
employed for etching had in no way attacked the 
film. These same qualities are only to be seen upon 
metal engravings; and although M. Despaquis is 
himself bat an indifferent operator, he has been - 
abled.to obtain these (resnits very easily. 


is then 
manner 
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As to the transparent pictures produced by means 
of this material, they are certuinly very beautiful 
when mounted between two plates of class, forming | 
very charming illuminated designs. ‘The manipula- 
tions are exceedingly simple: there is no sensitising, 
no ſixiug, and no toning, inasmuch as the whole 
operation consists in placing the prepared material 
under a clichc, in exposing to light, and washing it 
in essence of turpentine. 


SOIENTIFIO SOOIETIES. 


— —— 


CHEMICAL SOCIETY. 
The Atomic Theory. 


T a recent meetiug of this Society a paper was 
read by Mr. Atkinson, entitled“ An Examina- 
‘tion of a recent Attack upon the Atomic Theory,” 
having reference to a paper by Dr. Wright On the 
Relations between the Atomic Hypothesis and the 
Condensed Symbolic Expressions of Chemical Frets 
and Changes known as Dissected (structural) 
Formula.“ recently read before the Socicty, aud 
published in the April number of the Philosophical 
Magazine, which led to an animated discussion. 
Mr. Atkinson said that Dr. Wright, notwithstanding 
his having asserted that the atomic theory is un- 
necessary, invariably uses it, arguing that we must 
either accept the atomic theory, in order to revise 
the approximate results obtained in any given 
analysis, or adopt the actual number obtained, in- 
stancing Roscoe's analysis and determination of the 
vapour density of tungsten oxy- chloride and other 
tungsten compounds. Dr. Wright refers to the law 
of multiple proportions as one of the facts of 
chemistry, but experiment docs not lead to numbers 
which are multiples of his combining numbers, that 
is, the law of multiple proportions is not an experi- 
mental fact: thus, the vapour density of ferric 
chloride would lead to the atomic weight 112 for 
iron, and that of aluminium chloride to 55 for 
aluminium. Dr. Wright's analysis of hydrobromate 
of bromocodide would lead him tothe formula 


1 1 15 
Cid „ Hy „ Bri—, No. 2; 
18 7 23 6 ig’ 23 


instead of C,.0,,Br, No. 2, the one he had 
adopted ; instead, however, of accepting the 
numbers obtained by analysis, he rejects them, 
and takes the nearest numbers which yield a for- 
mula containing only integral multiples of atomic 
weights. He also siid that Dr. Wright had not 
attempted to explain the cause of isomerism, which 
can be readily done by the notion of the existence 
of atoms associated in different relative positions. 


Dr. Wright said it was somewhat dificult to 
reply to a large number of objections which he had 
only just heard for the first time. He was afraid 
Mr. Atkinson had failed to understand the object 
of his paper, which wns to distinguish between the 
employment of certain symbols to cxpress certein 
facts, und the adoption of the atomic hy pothesis to ex- 

lain these facts. One of the charges was that of deny- 
ing the atomic theory, and yet of employing that 
theory: the instance adduced being that the approxi. 
mate results obtained by his analysis of bydrobro- 
mate of bromocodide would lead to the formula— 


Cie - ’ Hoo 5 ’ Bri, No. 3. 


He need only say, that taking into account the 
errors of experiment, such as the presence of water, 
&c., the nearest whole numbers which represent 
his results lead to the formula Cie HaiBræ Noz; and 
that in assigning this as the formula, he did so 
quite independently of the atomic theory. With 
regard to his observations that the determinution 
of the vapour density of ferric chloride and alumi- 
niam chloride would lead to the numbers Fe = 112 
and Al = 55 he seems to havo forgotten that the 
speaker bad especially stated that compounds that 
dissociate, or are believed to do so, must be excluded 
in the determination of the combining number of 
the element. It is quite possiblo to express sym- 
b. jcally the difference between isomeric compounds | 
wiihout reference to any theory whatever: the two 
iXsoweric propylic alcohols, for instance, when, 
treated with reagents, give rise to dierent pro- 
ducts, and these AF can be recalled by the employ- 
ment of symbols apart from all theoretical con- 
siderations. Th er could scarcely see what 
great advantage was gained by the discussion cf; 
such a purely theoretical question as the constitu- | 
tion of matter, the important point being to express | 
symbolically the facts with which we are acquaiuted. 
At present sufficient distinction was not made between 
Daltou's proposal to represent the results of bis 
quantitative analyses by symbols, and the theory 
founded on these results—namely, that matter is 
built up of small particles or atoms, and these 
again are united to form molecules. The latter was 
a subject which admitted of much discussion. The 
use of symbols to represent facts quite apart from 
any theory gave us a power similar to that which 
the symbols in algebra gives to the mathematician. 


Mr. J. Newlands remarked that it was very im- 
portant to distinguish between the two proposals of 
Daltun—namely, the law of multiple proportions 
end the theory of the existence of atoms founded 
on it. Dr. Divers gail there was one point he would 
like to refer to, and that was whether in sodium 
chloride, for instance, tbe sodium and the chlorine 
existed as such. On briuping tocetber chlorine and 
sodium, the two united with production of intense 
heat, and formed a compound as diferent from 
either sodium or chlorine as these were froin one 
another. True, we could oblain these elements from 
the compound, but we could not say they exist in it 
as such. We know nothing of the structure of 
coupled substances exept that by certain reactions 
they vield certain products. It is qnite possible, 
therefore, that although wo get out the saine ele- 
ments from two isomeric bodies, these may differ in 
the amount of force they contain. 


Dr. Williamsen sail that although it was a qnes- 
tion of very great difficnity to decide upor facts sa 
remote from our senses as these minnte particles of 
which matter was built up, yet it was no more un- 
rensounble to do so than wiih the enormons 1uasses 
in the remote regions of our planetary system. Ha 
must say that those who consider it simply the part 
of science to record the results of observations, and 
not to endeavour to connect them with one another, 
know not what science is. A theory different from 
the atomic theory would be very valuable by reason 
of its viving us another point of view from which 
we might behold the facts with which we are ac- 
quainted. He would hnil sucha theory with delight. 


Mr. Atkinson saidit would be unnecessary for him 
to reply, as most of this points raised had been 
refuted by subsequent speakers. 


The Chairman, Dr. Debus, was inclined to think 
that the representation of facts hy symbols, without 
connection with some theory, was very like n body 
without a sonl; the human mind could never rest 
satisfied simply with the outside representation of 
things, but would look for the causes which connect 
them. From abont 1898 to 1820, in Germany, the 
dynamical theory advanced by Karl was generally 
employed, aud it is remarkable that no grcat dis- 
coveries were made there, and that no eminent 
chemist existed during thut period; whilst in 
Eugland and in France, where the atomic theory 
was adopted, science advanced rapidly; when, 
however, Germany adopted the atomic theory, 
chemistry at once began to improve. These things 
spoke for themselves. 


USEFUL AND SOIBNTIFIO NOTES. 
— — 


Force and Energy. — BY“ force” in rigid signifl- 
cation is nuderstood the power of producing energy; “ 
by ‘‘enercy,” the pawer of performing work. To give 
an illustration: powder has force, the canncn- ball 
energy; but to peak of the force of the cannon- ball is 
inexact. It may also be remarked that tho words 
„actual“ and“ potential“ arein frequent use to qualify 
the state in whioh energy is met with. By actnal energy 
is meant onere im an active state, energy which is doing 
work. By potential energy, eneray at rest— energy 
capable of doing work, but not doing it. In a beut 


LETTERS TO THE EDITOR. 


— —— 

[We do not hold ourscires responsible for the opinions 
of our correspondents. The Editor respectfully requesta 
that all communications should be drawa up as brie iy as 
possible.) 

All communications should be addressed to the Editor 
of the ENGLISH MECHANIO, 81, Tavistock-street, Covent 
Garden, W.O. 

All Cheques and Post Office Orders te be made payable 
to J. Passmong EDWARDS, 


“I would have every one write what he knows, and as 
moch as he kiows, but no more: and that nat in this 
Dry, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of suche persou or such a fountain, that es to 
other things, knows no more than what everybody dres, 
and yet to keep a clutter with this lite pirtunce of his, 
will undertake to write the whole body of physickr: a 
vice froin whence great inconveniences deriva their 
original.“ Montaigne s Essays, 


%% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, wilt oblige by 
mentioning the number of the Letter, as well ae the page 
on which it appears. 

— e aa 


THE UNDULATORY THEORY OF LIGHT — 
FOCUS OF A LENS — AND CEMENTED 
OBJECT-GLASSES. 

({276.]—Mr. HorRINs (let. 4259, p. 280) bas either 
taken singularly littlo pains to acqnnint himself with 
the undulatory theory of light, or he is indebted to his 
own imngination for what he puts fort: as such. It is 
simply ridiculous, to say nothing of its being untrue, 
thut “the undulatory theory of light assumes 
that what “is called luminiferous ether . ina 
state of rest is darkness, and in a state of undalatory 
motion is light!" The function of the ether is io 
| tranemit vibrations from the source of what we call 
‘light to tbe human retina, which is then itself 
| ket into a state of inconceivably rapid vibration. 
It is this vibration of the retina which affects ws 

as ligt. It is mere nonsense to talk ef the 
medium which transmita it becoming visible.” 

Perhaps a rough illustration may help to show Mr. 

Hopkins the error into which he has fallen. I assamo 

that be is familiar with the fact that the scratch of s 
pin made at one end of a long beam of wood, or felled 
tree, is quite audible to anv one who will pat his ear 
against the other. Evidently, then, what happens ia 
this case is that the vibrations caused by the scratchio> 
of the pin aro transmitted along the flbres of the woo), 
that they set np corresponding vibrations in tha 
tympanum of the ear, and that, in common parlance, 
we thus Azay the sonnd. No writer on aconstics, how- 
ever, that I have ever heard of, has yet attemptel to 
enunciate the theory of this action by saying tuat the 
wood io a state of rest is silence, and in a state of anda- 
latory motion is sound; and yet I fancy that even your 
correspondent mnst admit that this is no cariea ture of 
his own mode of exposition of the undalatory theory o! 
light. 

“ Avon.” puts a query (11991, p. 288) which he might 
have answered from, or fourd answered in, any iour- 
| penny catechism on Optics ;” and I really must crave 
yonr indulgence, sir, for wasting the space necessary 
for a reply to so ridicalons a question. The focal 
length of a lens, then, is the distance from it at which 
| the image of a distant object, like the sun, is formed. 

It “is ascertained“ by holding the gluss up in the s12 


cross-bow there is potential enerzsy—energy in a state | and moving a sheet of cardboard to and fro until B 
of rest, bat ready to become actual or to manifest it- image is perfectly sharp and well-defined upon it. A 
self, when the frigger is pniled. Again, actual energy divided rule will then measure the distance between 


is evolved fram tho snu. by vegetable life thia is made 
potential in the organics compounds formed. In these 
organic compounds the energ is stored up in a latent 
condition; poteutial energy is reeonverted into actuel 


enorgy when they uudergo oxidation during combustion, 


orin their atilisation in the auimal economy, 


Meerschaum. — At the Berlin Geographical 
Society’s Deceruber meeting, M. Ziegler described the 
sources whence the consideratio annual supply of 
meerschaum for meerschanm pipes is derived. Largo 
quantities of this miueral, so highly esteemed by 
smokers, come from Hrubschitz and Oslawan i 
Austrian Moravia, where it is found imbedded between 
thick strala of rerpentine rock. It is also found in 
Spain at Esconcbhe, Vallecas, and Toledo; the best, 
however, comes from Aria Minor. The chicf places are 
the celebrated meersechanm mines from six to eight 
miles sonth-east of Eskischchr, on the river Parsak, 
chief tribntury to tne river Sugarias. They were 
known to Xenophon, aud they are now worked princi- 
pally by Armenian Christians, who sink narrow pits to 
the beds of this mineral, and work tie sides out until 
water or imminent danger drives them away to try 
anotier place, Some meerschauw comes from Brassa, 
aud in 189 over 3,000 boxes of raw material were im- 
ported from Asin Minor at Trieste, worth 845, 000 florins, 
The pipo munnfactnare and curving is principally 
earried on in Vienna and in Ruhla, Duchy of Saxe- 
Coburg. Gotha. The commercial value of meerschanm 
carvings at these placea may be estimated at £100,000 
annually. ILowever, very largo quantities of them are 
not made from genuine bat from artificial material. 
The waste from these carvings is gronnd to very ûne 
powder, and then boiled with linseed oil and alum. 
Woen this mixture has tufheient cobesion, it is cast in 
monlds aud carefully dried aud carved, as if these 
blocks of mineral bad been natural. It is said that 
about oce-Lalf of ull pipes now sold are made from 
artificial meerschaum. 


rr ee ee —— — 


the lens and the card. It ia ‘necessary to know i!” 
(among other trifling reasons) because the exe pieces in 
‘a telescope and the plate-bolder in a photographic 
camera have to be placed in this focus. In this reply 
I have deait wholly with the principal focus of a lens, 
and said nothing about conjavate foci. I. moreover, 
| expressly disclaim any attempt to give a seientiic 
| answer to such a query. 
CC. B.“ (query 12029, p. 289) will find that, as a rule, 
' terrestrial telescopes only, have their object-glase 
| cemented with balsam. I fancy that the makers do 1: 
| to prevent that internal decomposition which will take 
| plece with leuscs exposed to much damp or (especially) 
sulphurous vapour; and I think that they claim a slight 
increase of light from this arrangement. The san 
ought not to melt the balsam, as it transmits hea! 
rays pretty freely. 
A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETT. 


DISTANCES OF THE STARS. 

4277.] —Ix there be one man in England who know; 
more of the sidereal depths than another, indubital; 
that man is Mr. Proctor; bat even he, I am afraid, wil! 
find Dorset (query 12018, p. 289) a trifle too much 
for him. If our querist will tarn to p. 35 of your last 
volume (XIV.) he will find the parallax of nearly every 
star whose distance has yet been determined (there are 
abont a dozen of them) in a letter by the present 
writer. In perusing this list Dorset will be strack 
by the curious fact that the smaller! stars are some of the 
nearest: as, from tho way in which his question is 
framed, he would appear to be under the impression 
that the smaller stars are, the farther they are of- 
Your correspondent must forthwith obtain, read, mark. 
learn, aud inwardly digest Mr. Proctor's last work, tde 
„Essays on Astronomy.“ Its perusal will enlighten 
him most astonishingly as to the structure of the 
gidereal universe. 

A FELLO or TE Roya ÅSTRONOMICAL Socn rr. 


JUNE 7, 1872. 
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PRACTICAL METHODS OF INCREASING THE 
LOUDNESS OF PIANOFORTE TREBLES. 


(4273.]—For the purpose of increasing the loudness 
of tho treble sounds of pianos only the sabjoined means 
seem applicable. 


1. The carrying out of any improvement in the 
soandboard, which is, or may become, known. I fear 
there is but little to be hoped for in this line, when I 
see that very little change or alteration has been made, 
for more than a quarter of a century, in pianoforte 
soundbosrds. 

2. Increasing the foroe with which the hammer strikes 
the strings. This seems much more promising, for it 
is universally admitted that no piano with a weak action 
can yield powerful gounds, however large it may be, or 
however thick its strings are. The force of the blow 
may be increased by two methods. We may make the 
hammors heavier, or we may impel them with greater 
velocity. A hammer donble the weight of another, 
which movos with the same velocity, must strike the 
strings with double the force the lighter hammer can 
strike them; but this (althongk a very great improve- 
ment in the bass) is unsuitable for the treble, because 
itis found to be impracticable to cause a very heavy 
hammer to rebound from the strings quickly enough 
after striking them to prevent it from partially damping 
their vibrations, and thereby (beaides preventing the 
fall power of sound from being developed) prodacing 
what is termed a “blocky” quality of tone. When a 
light hammer is impelled with great velocity, we ob- 
tain a sufficiently powerful blow without indaciog 
“ blockyness,” because it rebounds from the strings 
instantly after striking them; in a word, it don't 
sensibly ‘‘ damp their vibrations, and suffers their full 
power of sound to become developed. Considering that 
there is no practical limit to the force with which a 
comparatively light hammer may be made to strike— 
except inducing objectionable weight of touch, also that 
sufficient force for any practical requirement may be 
obtained long before the touch becomes unpleasantly 
heavy—TI think there can be no doubt that this method 
(which produces sounds of the greatest power and clearest 
quality) ought to be preferred. 

3. Another method, which may be employed in con- 
janotion with the above, is reducing the thiokness of 
the covering of the hammers, or, what is preferable, 
covering them with harder material. Probably, there 
is not much further to be done in this way. I think it 
is already carried out pretty vigh as far as it well can 
be to advantage in ordinary English-made pianos, so 
long as their strings be not increased in thickness and 
length, in which case the hammers may be much 
harder thau any we can employ to strike ordivary 
strings without inducing a disagreeable quality of tone. 
In this respect, many pianos of foreign make differ 
much from those of home production. Instead of, like 
moat of the latter, having thyir hammers too hard, they 
are usually much too soft—at least in the treble—and 
most of them wonld be greatly improved by re- covering 
their treble hammers with thinner and harder felt, or 
even with docskin leather, the tones prodaced by which 
I prefer to any I have yet heard produced by felt- 
covered hammers, but which material requires renewal 
too frequently to be suitable for general use. I may 
remark, however, the weakness of the trebles of foreign- 
made pianos—like the same defect in many of those 
home produced is often caused by defects in the sound- 
board and in the action, as well as by the treble 
hammers being too soft. 


Having thus pretty well exhausted every means 
which seems likely to ba adopted in practice—excepting 
an improvement in the scale, for, I believe, extending 
the soundboard beyond, or, as ia an upright piano, 
abovethe hammer line, as carried out by Godwin, 
Nosworthy, Alfred Worncm, and others—does not 
sensibly augment the londness, however much it may 
improve the timbre or qnality of the treblo sounds of a 
piano, also dismissing Mr. Jenkinson’s plan, on the 
ground that it must be too costly to execute and keep 
im order to be adopted for general use, not to mention 
that it can hardly be tor:ıncd an improvement on the 
ordinary treble (it being, iu trath, constructing two 
treble pianos with one action common to both, and 
placing them in the same case with one tenor and one 
bass piano), I now proceed to state what may be 
effected by altering the scale—i.c., the lengths and 
thickness of tae strings employed to produce sounds of 
given pitches. 

Thalberg once said that, ceatris paribus, the loudness 
ef a pianoforte mast be in proportion to the mass of 
matter we can pat in motion to produce sound ; doubtless, 
this is quite true within the limit ‘to produce sound,” 
alao that in practice that mass is only limited by the 
amount of force our fingers are able to impart to the 
keys of the instrument. Could pianists play on instra- 
ments with “ tuppenny and threepenny touches (see 
my article on harpsichord touches, p. 170, No. 371), 
which tuppenny and threepenny touches became six- 
penny and ninepenny, alias six and nine onnces 
touches when the jacks plucked all the strings, 
simaultancously, they might put a very much greater 
mass of matter into sonorous vibration; but, I suppose, 
our fingers are net so strong as those of our forefathers, 
or even those of little Fanny Burney—the race is said 
to degenverate—so we can effect no useful purpose by 
angmenting tbe mass of the vibrating parts indetinitely. 
Tue force uf a modern pianist's fingers is a limited 
quantity, which fact practically limite the mass they 
can pat into sonorous vibration; and this, combined 
with the mechanical difficalties of executing modern 
niagoforte musie, prevents as from making our piano- 
touches mnch heavier than the threepenny touch for- 
merly emplosed on one harpsichord seek: in other 
words, we are limited to about 3oz.; nay, 2402., or even 
202. touches, are generally preferred to Soz., even in 
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strong-handed Great Britain, and most continental] No. 19 or 20 for middle C, and No. 20, 22, or 23 for tenor 


pianists complain if the weight of touch exoceds 202., 
or 2}0z. at most. N 

This necessity for comparatively light touches also 
partly limits the number and thickness of unisonous 
strings which may be advautageously employed for a 
sinple note. The force of the blow being limited by the 
admissible weight of touch, it is, of course, quite use- 
less to employ a mass of material in the form of 
strings greater than the blow can vibrate properly ; 
conscqnently, even if pienoforte makers were not 
limited, as they practically are, by considerations of 
commercial requirement aud practical convenience, 
from increasing the number of tho strings for one 
note beyond three or four at most—I believe very few 
instruments have so many as foar, even if made in 
France—they would soon arrive at the condition of 
failing to obtain any ivcrease in the loudness of the 
sounds produced, because of tae failure of tho hammer's 
blow to vibrate so many strings properly. 

So long as the number of strings be limited to three, 
there is no danger of being unable to strike them with 
sufficient force, both the actions engraved in No. 868 
being quite able to do this, however long and thick 
we can make the strings. Indeed, long before the 
force of the blow could become too weak, relatively 
to the mass of three strings, the want of tonsile strength 
of their material compels us to limit their length, and 
I fear the quite unavoidable consequent production of 
sounds of very unpleasant quality prevents us from 
very greatly increasing their thickness. Probably, 
wires from two to four sizes larger than those usnally 
employed is quite as great an increase of thickuess as can 
be allowed for treble strings; besides which, it should 
not be forgotten that every incrense of length and 
thickness muet be attcuded by a proportionate iucrease 
of rigidity, which soon more than compensates for 
any advantages increased length and thickness afford 
if the latter be carried ta excess. 

At first sight M. Thulborg’s dictam might supgest 
increasing the snperficial area of the soandboard in 
tho treble, as well as increasing the length and thick- 
ness of the strings, and if ceterie paribus could in 
practice be maintained, it would bo perfectly legitimate 
and probably suecessful, for onr purpose to do this; 
bat, alas! cateris paribus cannot be maintained. 
Thalberg said “maintained in vibration,” which a 
larger soundboard hardly can be if it cannot first be 
put into vibration, and that ia jnst the thing very short 
strings cannot do. It is vory ensy to make yonr treble 
soundbaard larger, ad least bevond the bridyas but 
cui bono, if you cannot even make: it vibvato (much. 
less maintain its vibrations“), ak loast nut ee fiviently 
for those vibrations to generate auslibla seands; I dear 
we never shall be able to canse the neeemarily short 
strings in the treble of a piano ta induce the senopeas 
vibrations of its belly for any distance munh farther 
than double the length of each strisg beyond each side: 
of the bridge which supports them, or above and below 
that bridge in upright instruments; and, as any 
extension of the soundboard bevond tat distance whioh 
the strings can (audibly) vibrate must be quite in- 
capable of increaviog the loudness, however mach it 
may affect the timbre or quality of the sounds pro- 
dnced, we are soon practically estopped from increasing 
the suporficial area of onr Boundboards in the treble 
by the ntter inutility of doing it, consequently for the 
purpose of increasing the loudness of tho treblo soanda 
of pianos we seem to have noother resources than in- 
creasisg the number, the thickness, and the length of 
their strings, and the force with which we impel the 
hammers which strikothem. Practically, as commercial 
considerations prevent auy increase in their namber, 
we are reduced to the three latter methods, 

How to carry out those methods I have given very 
fali—perhaps it micht truly be said very prolix— 
ing.ructions in my articles on pianvforte actions in 
Nos. 338, 339, 867, 368, aud 370, especially in those 
printod in Nos. 363, 369, and 370, illastrated by 
the engravings in No. 363, also iu the illustrated article 
on an improved scale for tho lengths of piano strings 
printed ia No. 372. Regarding tho latter I may. 
en passant, remark that the lengths shown in the ſigure 
are only two-thirds the fuil lengths of the strings from 
C above tho lines to E, 30 semitones, so a workman, 
when makiog his gauges, wil] have to make each note 
exactly half as long ugain (both above and below the 
hamwer line) as it is represented in the fignre, which 
need not be a difliculty to the ‘skilled labourer.” In 
that paper I parposcly omitt dspecifving the thickness 
of the strings, becauce this must, in practise, bo 
determined by the quality of the toue you desire to 
produce, and in this mutter individual tastes differ 
greatly. For the same reason I omitted to rpecify the 
distance from the bridge at which I saenld preier to 
make the hammers strike the strings; for tuis, again, 
ought to be varied according to the thickness of the 
strings (of any given length) employed to produce a 
sound of given pitch; also, perhaps, according to the 
number of unisonons strings strack by one hammer, 
for it is obvious tbe thicker and more in number the 
strings be, the more they must resist the blowa hammer 
of given weight, moviug at a given velocity, can strike. 
That three strings whose total mass is fifty per cent. 
greater than the mass of two strings, must resist the 
same hammer's blow hulf as much again as two strings 
possibly can, is indisputable. Nox, I see no possible 
method of even purtly compcnsating for this increase 
of resistance—so long a3 tho force of tho blow be not 
augmonted—bat can-ing that blow to bo delivered on a 
portion of the string which is less rigid, in other words, 
somewhat farther from th» bridge. 

Probably few persons who manufactare pianofortes 
for salo will be induecd to string them so heavily as I 
prefer doing. I think they would prefer employing 
No. 17 wire for C above the lines, No. 18 for pitch C, 
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C, in which case, supposing the lengths of the strings of 
those notes to remain unaltered, it might be preferable, 
instead of causing the hammers to strike them at the 
same distances from the bridge, as I havo specified 
below, that they should be struck at zin., ljin., 1 in., 
1 in., and 7łin , therefrom. 

For strings of the thickness I prefer using I have 
already stated the distance from the bridge I should 
cause the hammers to strike them, but to save the 
trouble of reference to back nambers—some of them 
rather far back—I again specify the sixes of the wires 
and the striking distances for the G and C'a below the 
longest note in the scale printed in No. 372. Com- 
meucing at tho top note E, I should employ wire of the 
sizes specified below:— 


_ 6 notes of No. 15 6 notes of No. 21 
7 5 16 5 ‘i 22 
8 ji 17 4 ji 28 
8 š 18 8 ii 24 
7 ʻi 19 2 <a 25 
7 ü 20 2 š 28 


Assuming the instrument thus strung to bo triohord 
down to fiddle G, I shonld strike its strings at the 
distances from the bridge specified bolow :— 


C Sin. long, lin. from the bridge. 

(As shown in diagram p. 202, No. 872.) 
G 10¼ in. long, 11/4 in. from the bridge. 
C 15in. long, 2in. from the bridge. 

G 19in. long, 2% in. from the bridge. 

C 26in. long, 52/10 in. from the bridge. 
G 361/sin. long, 6/2 in. from the bridge. 
O 60in. long, Sin. from the bridge. 


Probably, it would be preferable to strike the strings of 
Fg immediately below fiddle G, a trifle nearer the bridge 
than the distance this scale would afford, because that 
note having but two strings, each of which is only one 
size larger than those of tiddle G, might bea trifle defi- 
ciens in firmness if struck so far from the paces by au 
eqnally heavy hammer. Personally, I shoal much 
profer that note to be strang with wire one size larger, 
say with No. 25, instead of No. 24, in which case it 
might be desirable to string the two lowest notes, C and 
C$, with No. 27, also D and DE, with No. 26 wire. 
If this be done, the striking distances for those notes 
may very safely remain unaltered, and, provided the 
hardness of the hammers be carefully regulated—in 
other words, the iustrument's hammers be well“ toned” 
—no offensivo break in the loudness or quality of its 
sounds will be distinguishable where three strings are 
succeeded by two. 

Irather think, Mr. Editor, that on the subject of 
pianofortes I bave pretty nearly written myself out. 
Excepting the article on bracing and soundboard mak- 
ing which you have, and one on the various maothods 
of tuning which have been employed, I don’t think I 
bave much more to say on this subject, so I intend to 
rest, and trust that yourself and my fellow readers will 
be thankful that these long-winded epistles which have 
extended over more than two years have nearly reached 
their terminus. Sooth to say, the subject of piano- 
forte improvement seems to the writer to be well nigh 
exhanstcd. However, should oe! rh 50 85 find a 
difficulty in understanding what [ am but too conscious 
is very per expressed, I can only add I shall 
be most huppy to afford them any assistance in the 
way of explanation—either through the columns of 
“our” journal or privately—which my small brains may 
enable mo to give; also to reply to any questions, 
addressed either specially to myself or generally to my 
fellow readers, which my very limited experience will 
enable mo to answer. A reply to the last of these, 
addressed to me by H. D. W.“ (No. 11766), I have 
already writter and will send soon. 

Tre Harmonious BLACKSMITH. 


eee 


INTERNAL RESISTANCE.—MANCE’S METHOD. 

[4279.J—I mave to thank “Pi,” p. 276, for desoribing 
this process, which I had overlooked, if oven I had seen 
it. The process is good, particularly as it is applicable 
to ether parposes; but for its special purpose it ig 
scarcely sọ simplo and couvenient as the plan with a 
shunt given by Mr. Fitz-Gerald, which I should 
always use myself, if for no other reason than for 
thie, that no calculation is required, and that the 
apparatus, once prepared, a siagle operation is sll 
that is necessary at any aftor time, and the resistance 
of a single cell or battery is read off at once from tho 
resistance instrument. Besides, in single cells it is 
important to have as small resistances as possible in 
the circuit, as the resistance sought must hold pro- 
portions to this, and the closer they approach in 


relative quantity, the greater the accuracy attainable, 
Siem. 
MERRSCHAUM. 


4280. —Ix answer to let. 4261, for meerschaum 
repairs, take a shank bone and make small tubes, 
Bore your pipo out with a twisted drill, and file yoar 
tube a nice ft; make that hot and cover with white 
wax or beeswax that all the oil has been preased out 
of, and, heating the pipe, pass it through. This is the 
best and only way I have found to make a job of 
them, and if the juint is kept clean it will acarcely be 
geen. I have used this method for years. The pipes 
being treated toa bath of wax when mannfactared, 
there is no way of cementing that ever I have found. 


Jack or ALL TRADES. 
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A SIMPLE METHOD OF HEALING WOUNDS. 


{4281.]—I EN, for the benefit of your numerous 
readers, mamy of whom often find some tronble in 
healing wounds from cuts, burns, &c., the following 
simple plan recommended by Dr. James Braithwaite, 
of Leeds, in the current number of the British Medical 
Journal. The plan is especially applicable to ulcers or 
Testere wounds which have failed to heal by first intent 
through the entrance of dirt or some foreign substance. 
Dr. Braithwaite ssys: The application of an aqueous 
sotation of carbolic seid (one hm to eight ounces 
of water) to an ill-conditioned ulcer cleans it from all 
purulent matter, and causes it to assume a healthy 
red ap ce, with each granulation distinctly 
visible. Ifa wound in this state be freely exposed to 
warm dry air for some hours, it becomes glazed and 
dried on the surface. It becomes covered by what is 
practically an impervious transparent membrane, 
closely applied to the surface of the granulations, and 
ex g a certain amount of mechanical pressure 
upon them. In many cases, no matter forme under- 
neath this membrane, and cicatrisation goes on under- 
neath it with great rapidity. In time, the membrane 
assumes the appearance of a thin dry scab, and drops 
off. If matter form under the membrane, it is at onoe 
visible through it; the lotion should then be reapplied, 
and the wound dried by exposure, as before. Imme- 
diately this is done, the inflamed edges of the ulcer 
commence to pale in colour, and in twenty-four to 
thirt;-four hours have nearly the tint of natural skin. 
This treatment is especially of value in the cure of 
ulcers on the leg, as no confinement to bed is neces- 
sary; and what is required in the application of the 
lotion and subsequent drying can be done in the 
evening, aftar the conclusion of the day’s work. 

Disinfectant.—From the same authority I learn 
that Mr. T. L. Phipson, F. C. S., says: The simplest, 
most effective, and most agreeable” method of disin- 
1 houses consists in spreading a little chloride of 
lime along the ledges at the top of every door in the 
house, outside the rooms. This, he says, should be done 
iu the evening, and the next morning the whole atmo- 
sphere of the house will be found to have an odour 
resembling that of the sea. He says, when this odour 
is alightly perceptible it indicates that the disinfectant 
has been used in sufficient quantity. The reason for 
paeng this substance upon the ledges over the doors 

that the chlorine gas given off is a heavy gas, and 
falls to the ground. 

I doubt, however, whether chlorine gas is given off 
unless the chloride of lime is treated with an acid. 
Some of oar chemical contributors will perhaps say. 


L. T. F. 


AMATEUR ORGAN BUILDING. 


[4282.] —WILL you find space for the following ques- 
tions on amateur organ building. First, I want infor- 
mation to enable me to progress with my own organ ; 
and. secondly, Iam anxious to see whether itis not 
possible to make an altogether cheaper instromont 
than many of those advocated in the columns of the 
ExouiisH Mecuaxtc. I am half-way through a largo 
organ—that is to say, for such a class of amateur as 
myself; my ideas being so enlarged by reading of the 

al bases, two rows of keys, swell box, &c., that 
it did not occur to me at the onset that a swell box 
really meant a case, say 6ft. x 3ft., x 4ft. Gin. high, of 
ljin. stuff, or that the mere fact of uniting principal 
as a stop instead of uniting coupler, meant the 
cutting of paper patterns for a week, and about Icwt. 
of metal extra. I agree with Dr. Ussher, now too 
late, that for the majority of amateurs a 4-stopped 
organ is quite enough. If the letter is too long, please 
omit it and insert the queries only. 

Stockboards, or upper board, for an organ of C stops, 


soundboard 6ft. lin. by 2ft. 8in.—I pose to make 
it in three parts, of ljin. pine or deal (mahogany can- 
not be afforded), as by so doing two stops can be placed 


upon each. How can I avoid the boards carling, as if 
braced with cross-wood, screws and glue they will 
erhaps curl? And a shifting brace like a drawing 
d I do not think will act upon a width of lljin. 
Is it better to make it in three parts, with rack to each, 
or to make one board full size of soundboard to take 
all the pipes ? 
Will some of our“ readers send a few hints with a 
view ofcheapening an organ, substituting (say) pine for 
mahogany. What can be the use of specifying lin. or 


ljin. mahogany for a wind-chest, and covering that 


part of the soundboard not covered by the wind-chest 
with parchment? As both are subject to the same 

ressure, provided construction can be carried out, 

conceive that the scantlings could be reduced to the 
strength of the parchment. Provided the middle board 
of the bellows is made strong and firm, say lin. or 
ifn. stuff. the bottom, top board, and frame of jin. stuff, 
why not make the ribs as light as possible, say gin. or 
jin. pine, and covered with paper, or rag and glae, or 
perhaps of millboard, the object being to reduce the 
necessity for fine woodwork and expense? Is not the 
reservoir only au air-tight bag? Iam a worker in 
metals and a draughtsman, bat not a worker in woods, 
and thereby can be conceived the necessity to reduce 
the woodwork as much as possible. 

Having got all the metal pipes to theoretical scale, 
what is the next operation before placing in the organ 
for voicing and tuning, and what are the lengths in 
practice? J. D.“ gives lin. shorter than the scale for 
a stopped wood pipe. If I so understand, this will 
give about Sin. or in. shorter on account of length 
of plug for the 12 basses CC to C. Is it the practice 
to voice and time the octivos, and from these lengths 
to strike a new curve to cnt the rest to? 

DaauceTsMaN, 


ELECTRICITY.—WHAT IS IT? 


[4288.] —Ix reply to Mr. Fitz-Gerald (let. 4251), I think 
he is peculiarly sharp on those who hold opinions con- 
trary to his own with to electricity, for if I remem- 
1 a rimilar letter to the one he referred to ap- 
p in the ExoL ISR MCHANO when “ Sigma” began 
his papers on electricity. I forget (if I ever knew) 
what theory Mr. Fitz-Gerald proposes to replace those 
which he claims to have upset, but if it had been a 
satisfactory one, and generally accepted, I cannot ima- 
gine that I should have been ignorant of it for so long. 

The desnitory nature of the first paper which Mr. 
F. complains of will, I am afraid, be shared by them all, 
though by the others, perhaps, to a less extent than 
the first; indeed, I could see no way out of it without 
increasing their length 5 

Besides being very premature in his comments, I 
think Mr. F. is very much out of place in calling the 
paper ludierous because contrary to his belief; for, in 
spite of his exhaustive investigations, which I have 
never seen and only once before heard of, many emi- 
nent philosophers still regard electricity as a force 
indeed, the things he claims to have proved are directly 
opposed to the belief of some of our first philosophers 
(see Tyndall on Heat,” page 198), so that I certainly 
need not be petitio principii. B. THompsox. 


SOLAR FACULE. 


[4284.] —WIILR observing the sup at 6 p.m., on the 
afternoon of the 27th, I noticed two large and brilliant 
faculm at the south-eastern part of the dise. They 
were then close to the edge, and consequently consi- 
derably foreshortened. The one farthest away from 
the edge was rather the larger of the two, but not so 
intensely brilliant as the second. I was at this time 
observing with a glass of 2§in. aperture, and power of 
80. On changing the latter for one of 200 I was in- 
stantly enabled to see farther details. The upper one 
was composed of three masses, a larger one, and two 
much smaller, which were contained, as it were, by it. 
The second presented somewhat the ap ce of a 
Junar crater, and the interior gave a idea of its 
floor. Both the facule were composed of smal! flakes, 
not unlike the feathers of a bird's wing. There was no 
spot in the immediate neighbourhood, and not one of 
any considerable size within 50,000 miles distance. 
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The pores of the sun were partially visible round 
them, but seemed to be put out by the intensity of the 
light from these faculæ. 

It is worthy of notice that the shape of beth of them 
was decidedly round, and there were no waves running 
sharply out from either, as is usually the case in large 
outbursts. I may mention that on the 26th, I had 
noticed a small patch of light in exactly the position 
these would have occapied had they followed the usual 
rotation. The annexed drawing will probably render 
the explanation clearer. PauL W. WYATT. 


Harpur-place, Bedford, May 80. 


—— 


“THE HARMONIOUS BLACKSMITH'S” FUNNY 
FIRST FIDDLE.—To “ F. R. A. B. 


[4285.)—I sea to assure F. R. A. S.“ that he is 
totally mistaken regarding our relative positions 
I was going to write in the scientific world; but, alas! 
instead of position I have not even the entrée. So far 
from I being head partner soliciting forgiveness, or 
rather advice from the Co., itis he who is certainly, at 
least, one of the heads of our scientific Co.—I mean oo- 
operative for mutual instraction—journal. Hence, it 
is not at all surprising that the umble blacksmith 
desireth to sit at the feet of so scientific a Gamaliel 
as the F. R. A. S.,“ who, although much the Black- 
smith's” junior, was, as the writer well remembers, 
devoted to the pursuit of science at that early period 
of F. R. A. S. * life when it was my misfortune to be 
‘earning my bread "—a thing F. R. A. S.“ never had 
to do—by manufacturing and commercial enterprise, 
which, by the way, seldom sow the ‘ seeds“ of science. 

I fear my rather long article on this fiddle is hardly 
clear; in fact, it can't well be if anything like a bridge 
is deducible. I never had any intention of employing 
a bridge proper, using that word to denote something 
on which strings rest, and which connects them with 
the soundboard. The piece of hard wood, 4jin. x lin., 
which I proposed should be glaed on the under surface 


of the soundboard, can hardly be termed a bridge, for 
it simply reinforces soundboard No. 1, and preveats it 
from becoming split between the holes bored in it for 
the reception of the strings, which I distinctly stated 
were attached to soundboard No. 1 jast like those of a 
harp. Considering that, for facilitating performance, 
the strings cannot be far apart, it follows the holes for 
the strings must be bored pretty near each other, say 
as near or a trifle nearer than the strings of an ordi- 
nary violin are to each other on its bridge; conse- 
quently, if No. 1 soundboard be not reinforced, it would 
almost certainly be split by the temafon of the strings. 

The reason why I prefer placing the strings a trifle 
closer than usual is simply to bring the first string 
more conveniently within reach ; were it not that there 
muat be five instead of three strings behind it, closer 
spacing would be unnecessary. It will be noted that 
the first four strings are the samo length (say 13in.) as 
those of the ordinary violin ; consequently, the stopping 
will be as eary on my fiddle as on “any other man's 
fiddle,” barring that to reach them we must reach over 
the two C strings, by which its compass is extended. 

In regard to the length of the latter to borrow the 
language Punch alleges Mr. Gladstone applied to 
Cerberus—I might have treated them under three 
heads,” more properly in three different ways. I could 
have made tenor C string, say, l4in. long, which is 
about its length in the viola. This would have required 
it to be“ stopped in planes differing from those of 
the violin to the same extent the “ stops” are farther 
=| pt in the tenor than they are in the violin. I might 

so have designed it the same length as the strings of 
a violoncello, thas making the CC string ite usual 
length. Probably, doing this would produce the most. 
powerful seunds of the finest timbre or quality; bat as. 
I didn't hope to rival Dragonetti or Bottesini, Lindley 
or Piatti, nor even to surpass my late friend J. A. 
Turner on the tenor C string, from which I have often 
heard him elicit sounds of great power, rivalling even 
those of the French horn in purity, I, like a trne 
Englishman, chcee a middle course; in a word, like 
all practical politicians, I accepted a compromise, and 
designed both the C strings only 2ft. long, which, 
assuming they be properly loaded so as to induce suffi- 
ciont tension, will, I little doubt, afford sounds quite 
powerful enough for ordinary chamber music per- 
formed in the domiciles of her Majesty's subjects, who 
are oddly termed by Mr. Gladstone the upper middles; 
also in those of who might, quite as appropriately, be 
termed the “grcat middle middle class,” for not many 
of their residences have rooms whose cubic capacity 
exceeds 10,000ft. 

Why the holes in soundboard No.1, which receive 
one end of each string, should be disposed on the 
segment of a circle of unusually small radius I cannot 
conceive. For anything I can see to the contrary, the 
radius of that circle may be quite as long as that of 
which the bridge of an ordinary violin is a segment. 
Provided the finger-board be posited some chat nearer 
to the strings than usual, the radius of the arc might 
even be lengthened, because, so long as there be no 
danger of the bow touching other strings than those 
we desire it to act on, it would seem to be of little prac- 
tical importance how flat the finger-board may be 
made, or how long the radius of the circle, on a portion. 
of which the strings are disposed, may be. This 
appears to be a mere matter of practical convenience, 
and these considerations seem to me to dispose of the 
objection that my funny first fiddle would“ necessitate 
a peculiar style of bowing.” Were that objection well 
founded it would, in my opinion, be a very grave one. 
Although myself one of the “ peculiar people — 
don't mean the religious (?) sect so-called, but merely 
an odd fellow—I yet, being also a rigid Conservative, 
deem al] unnecessary departaros from ordinary prac- 
tice exceedingly unwise. Now, sucha dopartare as 
necessitated the bowing of only one string at a time 
instead of (what we can now accomplish) the bowing of 
two strings together, would, I opine, be extremely 
objectionable, because it would deprive us of one of the 

eatest charms of good 5 wit, the 

uet—although, perhaps, ng a duet rendered by 
one performer a solo seems rather Hybernian nomen- 
clatore. This deprivation would, however, be an 
abomination, which deserves to be accursed with bell, 
book, and candle, or even some yet stronger anathems, 
if such great medicine can (with clerical assistance, 
for priests are the principal manufacturers of curses,. 
shnog 8 often rendered) be preseribed 
an 

Probably, the fingering might, for a time, be “a bit 
of a puzzle.“ Any variation in the lengths of fiddle 
stringe must be “a bit of a puzzle to performers 
accustomed to their ordinary lengths. To render this 

nuzzle as little complex as possible, I avoided design- 

g the one or two thickest strings of the violin portion 
of my fiddle any longer than usual, although y 
tempted to do so by considerations of superior tone. 
Were the G and D stringe made 2ft. long they would 
doubtless yield more powerful sounds of finer quality 
than they can do if limited to 18in. of length, eren 
were they both loaded by wire wrapped round them— 
which, according to my N greatly improves 
both the power and the timbre of the sounds of the D 
string. Had I made them 2ft. long I fear my friend 
“Fid and most of his fellow fiddlers would find their 
performances stopped by the stops on those strings 
becoming so much wider apart than usual and in diffe- 
rent transverse planes to the stops on the A aad E 
strings. It would, indeed, be very inconvenient to 
perform on an instrument which has two different 
scales within the compass of an ordinary violin. Of 
course, the same objection must apply, although with 
much less force, to making the two O atrings longer 
than the G string; but I thought it preferable to 
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encounter this evi. — although it is far from an incon- 
siderable o ie —tuan the, perhaps, unavoidable conse- 
quence of bad tone, which, I fear, must necessarily 
result from the employment of C strings no longer than 
the G string. In this instance, as before, that true 
conservatism Disraeli bas taught myself and the rest 
of the great Conservative party is compromise.” 
THe Harmonious BLACKSMITH. 


SUN SCREENS. 


[4286.]— WII I. A Fellow of the Royal Astronomical 
Society allow me to point ont that his suggestion 
(let. 4228, p. 278) in refereres to smoking instead of 
eilvering the field Jena is not theoretically so perfect: 
indeed, the principle can hardly been said to be the 
same. They are both dependent on the effect of 
„minute solid particles, in the one case of carbon, in 
the other of silver,“ it is true, bat the former act by 
absorption, the latter by reflection. The field lens 
would consequently be much warmed in the first case, 
and hardly at all in the second. With a large E pe 
ture, the heating of the feld lens from this cause might 
be considerable, although the actual focus is formed 
some little distance beyond it. Bat there is another 
consideration—viz., that thongh a sufficient thickness 
of lampblack will undoubtedly absorb all light and 
much beat, yet a considerable portion of the heat is 
transmitted through i:, as much, I think, as 88 per cent. 
fora film of ordinary thickness. ' The carbon particles 

. are not by any means so athermanous as they are 
opaque, and I need not say that transmitted heat is un- 
plessant to the eye of the observer. In the case ofa 
bright silver surface everything, heat as well as light, 
is reflected back and away up the tube again. I hope 
„F. R. A. S.“ will excuse my calling to the attention of 
his readers these to him well-known, thongh possibly 
overlooked, facte. 

By the way, I remember that a short time ago one 
of your correspondents raised an objection to Mr. 
Berthon's plan of silvering the Jens, on the ground that 
the reflected rays would converge and form a hot focus 
on the object side of the 
lens, which right produce 
a disturbance from convec- 
tion currents. Eliminate 
the word hot, and the closing 
clanse dependent thereon, 
and the sente nce is correct; 
the focus is undoubtedly Tey 
formed, but it is not hot. 


See o 
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electric light, the air might “4: 
be actually at a freezing 
temperature, while a piece 
of blackened latinum 
placed in it would be in- 
stantly rendered incandes- 
cent. If a substance does 
not absorb heat, it cannot 
be warmed by any quantity 
passing through it. Pure 
air is almost perfectly 
diathermanons, and conse- 
qvently is quite unaffected 
by tho passage of radiant 
hea‘, however intense. 

A very striking experiment 
in proof, or rather illus- 
tration, of this is the follow- 
ing, devised by Dr. Tyndall. . 
Take an air thermometer with a single large clear thin 
bulb, so sensitive that momentary contact with the 
finger will notably depress the column of liquid (I say 
depress, because in these instruments the bulb is at 
the summit of the stem). Place this in the rays of the 
electric light converged with glass lenses, so that the 
intense focas may be formed in the centre of its bulb. 
Although tho glare is intolerable, not a motion of the 
liquid ensues, the rays pass through the air without 
communicating any warmth to it. As Tyndall ob- 
serves, A person on first seeing this can hardly be- 
lieve his eyes.” Of conrse, if the glass be slightly 
lampblacked, or even if a little tobacco smoke be intro- 
duced into the bulb, a most violent depression of the 
column is instantly produced. BIRIUS, 


Sides pn F 


IS LIGHT INVISIBLE ? 


[4287.J]—Jonx Hopxrns (let. 4259) some time sinoe 
saw an experiment described “ to prove the invisibility 
of light.” I presume it was the beautiful experiment 
shown by Professor Tyndall in his lecture on Atmo- 
spherio Dust; but our correspondent is not satisfied 
with the deduction therefrom that light is invisible, and 
proceeds very neatly to state the dilemma or flx;“ 
but I think he will find that the dilemma arises, as in 
most other cases, from an ambiguous meaning attached 
to one of the terms employed—in this case I think th 
ambiguity is in the word visible. If the visibility o 
light only meant that light proceéding from incandes- 
cent or reflecting bodies in the direct line of vision of 
the spectator excites the optic nerve and produces in 
the brain the sensation of light, then the visibility 
might be admitted. Bat visibility means more than 
this. 

Before light can be pronounced to be visible, it 
must be shown that it can be seen in whatever line it is 
proceeding, even though that line should be vertical or 
at right angles to the line of vision. For instanco, let 
the spectator stand in a square chamber, bis back to 
the wall. In the wall on his right hand is an opening 
admitting the sanlight, which falls upon the wall on 
hie left. He is conscious that the wall on his left is 
illaminated, beeause the light is reflected to his eye, 


and excites the optic nerve accordingly ; but the light 
assing through the chamber from right to left is 
nvisible. He may, perhaps, perceive a faint pathway 
of apparent light; bnt this would be only illaminated 
atmospheric dust. He cannot see the sunbeam, but 
only the gay motea that people the snnbeam.” Now. 
if aspray of water, ora jet of steam, or a clond of 
smoke were passing from right to left, it would be 
visible, and would obscure the view of the wall of the 
chamber immediately in front of the spectator; but 
light in its transit is invisible, and the wall opposite 
is distinotly discerned, which it would not be if the 
light were visible; and it is well for us that light is 
not visible, if it were we might almost as well be blind, 
for we should see nothing else distinctly. I think we 
must conclude that although light is the exciting canse 
of vision, it is in iteelf invisible: BoBo. 


MAGNETO-ELECTRIC MACHINE. 


[4288.]—Ir has been asked from time to time 
through the medium of the ENGLIsH Mechanic how 
a magneto-electric' machine can be constructed: al- 
ont there are many contributors better able than 
myself to answer this question, I venture in a humble 
way to do so. The Figs. 1,2, and 8, will assist me to 
describe its various parts. There are many kinds of 
magneto-eiectrio machines, but the principle is the 
same in them all. Fig. 1 is a representation of one 
most commonly in use; A is a powerful horse-shoe 
magnet; B B are reels which are generally made of 
bexwood, on to which is coiled a quantity of moderately 
fine, insulated wire; in the centre of each reel is placed 
round soft iron, joined to O O, which is also soft 
iron; but as this part of the machine is the most 
diffcult to understand, I will go more iato details 
directly. Dis the armature of the magnet A, made 
of soft iron, which can be moved to regulate the 
current. E represents a grooved wheel for the use of a 
gat band, communicating motion to another grooved 
wheel seen in Fig. 2, E. F is a toothed wheel 
running in another wheel attached to E, to increase 
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its speed; a handle is screwed on the axis of F. G 
represents tho framework made of brass to suit the 
requirements of the machine. I will direct attention 


now to Fig. 2; the secret of these machines depends | p 


materially npon the construction of the spindle which 
carries the reels of wire. Dis a round piece of iron, 
filed flaton two sides at F, but not at the end ond 
F. One part of tbe spindle is electrically insulated 
from the other, which may be done in the following 
manner :—Leta moderately-sized hole be drilled into 
D horizontally, and insert a piece of ivory or vul- 
canite ; a hole is then to be drilled into the ivory to 
admit the thin 1 of the spindle C; care must be 
taken not to drill the hole in the ivory deep enough 
to allow C to touch D. The wire must be wound on 
the reels as follows: Each reel is filled separately, a 
length of wire must be left to come outside of each; 
let the wire in the first ree] be wound on from right to 
left under the reel, and of course left to right 
above, but the second reel in an opposite direction ; 
the two ends from the inside of the reels are soldered 

ether not to touch D, then one of the free ends is 
soldered to D, shown at G; the other end to C at H 
which must not touch D. The reels when fixed in the 
machine are shown in Fig. 1. The C end of the 
spindle rons in a hole in a plate parallel with the 
magnet; the end F comes throngh H, which is a bit of 
box-wood fixed in plate G to insulate F from the other 
part of the machine. This leads me to explain Fig. 8, 
which shows the top and behind of plate G. H isa 
stiff spring screwed to the projection at the top of G, 
and made to bend tothe back, that it may press on 
the spindle at F, Fig. 2, bat the spring mast not 
touch the flat sides. The machine complete is put 
into a suitable box, a binding screw goes throngh one 
end and into I, Fig. 1, another through the other end, 
bnt a spring must be attached to this, and not touch 
the machine except the F end of the spindle D, against 
H, Fig. 1. I think a little attention to the diagrams, 
&c., will give some idea how these machines are con- 
structed, but it must be understood who ever constructs 
one should use judgment at every stage of his progress, 
as success depends upon exactness in every part. 


J. THOMPSON. 


“E, L. G's” COMET. 


14289.J— Havra no case, abuse the plaintiff's 
solicitor.” E. L. G.“ is getting ont of temper, and 
therefore out of judgment, or he would not have written 
the first paragraph of let. 4280, p. 276, in which he 
ignores some of my arguments as though they were 
mere unsupported assertions, as is the case with too 
many of his own. He must remember, bowever, that 
if I replied to one of his extraordinary fallacies, “ This 
is absurd,“ I did not do so as an eg cathedrd condemna- 
tion, but gave the reason why it was absurd, a reason 
to which he bas given no reply. 

So also as to my argument as to the pressures re- 
sniting from the supposed fall of 10ft. per minute of 
water; he actually goes so far as to falsify my argument 
by saying that I invent some unknown law whereby 
water that fell on land would not remain thereon long 
enough to press it.” I did nothing even resembling this, 
bat pointed ont the self-evident fact that if the earth 
is coated with a mere elastic film, which “ E. L. G.” 
asserts would be disturbed by this pressure, then the 
water falling all over the surface would press equally on 
sea and land, and therefore not produce the result 
stated, bnt would produce the opposite as soon as the 
water ran off the land, Nor is it atall reasonable that 
“E. L. G.” should foist his responsibilities upon me 
by asking how I got the water back from the sea. I 
never put it there, I do not believe it ever was there, 
but as E. L. G.” asserts that it was, and in quantity 
sufficient to cover sea and land, it is for him to show 
how the drainage was effected. I see how he means to 
do this; he proposes to lower the sea bed, and so make 
a cavity, and to raise the Andes, Himalayas, Alps, and 
other great ranges, so making spaee for water. But, 
as he tells us he is the defender of natural law versus 
miracles,” he must show where the foroe came from to 


effect this. He bas ht the water in a comet, and 
so arranged things that the whole earth is submerged ; 
it is, therefore, on his showing a mass of fused minerals 


covered with a film of solidified materials, and again 
by a stratum more or less deep of water, of course in 
the form of a spheroid of rotation. Now, what new force 
disturbed this condition of equilibrium, depressing one 
portion and elevating others of the covering film? Ordi- 
nary earthquakes and volcanoes may be accounted for 
by gradual cooling and contraction of the mass, but 
not this sudden and enormous change. 

Again, E. L. G.” permits his wrath to overmaster 
the most ordinary courtesy, when he ventures to say he 
% does not believe“ Roscoe or Haggins made a remark 
I quoted, and the source of which I named, copying 
and giving it as a verbatim extract. The words will 
be found on p. 258 ef the first edition of Roscoe's 
„Spectrum Analysis; nor can I see that, whether 
Roscoe was playing the buffoon or no in making the 
statement, I was doing so in quoting it in reply to the 
ridiculous assertions and baseless assumptions with 
which “ E. L. G.” fills page after page. 

One wonld really suppose that those who object to 
this cometic dogma were a mere ignorant minority ; 
that no one who really knows the chief points yet dis- 
covered respecting comets, the earth, and the propertie 
of fluids,” can possibly require any evidence in support 
of it, for with charming naiveté ‘' E. L. G.“ remarks, 
No one so acquainted would, I conceive, ask for proof 
of anything so obvious.” Butas E. L. G.” also says 
he stands alone, unless Mr. Gosse or some other 
physicist likes to help” him, therefore, it is evident 
that E. L. G.” is alone acquainted with these dis- 
covered Jaws. That is the case; the comet is his own 
discovery, unless he got it as a legacy from Whiston. 

Now, E. L. G.“ commenced this discussion at p. 91, 
with a characteristic threat of demolition to every one 
not inclined to adopt his views, and with a distinct 
romise to “show that every kind of evidence that 
could be fancied on this point exists. There is no 
conflict of evidence; all is harmonious.” I have. just 
measured the space be has taken up—just 11} colamns ; 
and having given us one evidence (as he considers it, 
bat no one else) —xix., the rounded form of hills and 
‘‘aweep vales;" be again tells us there is abundant 
evidence of a steam comet-fall 50 centuries ago, but not 
one of gas, for at least many thousands.” Now, if there 
is any evidence either of the occurrence or the period, 
let us have it, in as few words and as plain a statement 
as “E. L. G.“ peculiarities will permit—but let us 
have nothing else. I protest against e after page 
being filled up with magniloquent p meaning 
nothing. It is almost impossible to discuss the subject 
at all without shocking many people's feelings, and 
possibly injaring some people's faith in matters of first 

mportance, but it is quite impossible to discuss itin the 
absence of a single particle of evidence; and, for my 
own part, these are my last words upon it, at all events 
till some evidence is forthcoming, as I have no wish to 
bave a mere sparring-match with E. L. G.,“ which is 
very much like fighting a cloud. Sioma. 


“E.L. G.” AND THE PROOF OF THE DELUGE. 


[4290.J}—I ton would wish heartily to thank 
“E.L. G.” for his excellent letters on this subject, 
2 I feel my doing so may expose me to our 
“ F, R. A. S. 2“ sneer, and to our friend Sigma’s”” 
scorn. But I am one of those old-fashioned people 
who have not yet been so far educated” as to have come 
to regard the Delage as a “myth,” a “grand old 
legend,” and its recorder, though “learned in all the 
knowledge of the Egyptians,” as no more than “a 
semi-barbarous Hebrew.“ But, then, I am only an 
Irishman, trained in the Irish University of good 
Queen Bess, where the professors, as a rule, do aot 
swallow all Lyell. This may be my misfortune; but, 
be that as it may, I have not given up “the tales of 
my childhood," and though Ido not go with everything 
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„ E L. G.” sars, I think there isa great deal in what 
he has brought forward which no one has as yet proved 
false, ar shown to be less likely than what they would 
tuomselves subatitate. 

“E. L. G.“ is right well able to cope with either 
„% Sigma” or F R. A. §.,” who, I regret to think, 
consider all who differ from their dicta as regards a 
flood 5000 years ago to be playing deliberately into 
the hands of the infidel and scoffer.” I cannot see 
how this need be, and, therefore, I venture to point 
ont one or two weak points in Sigma's answers, as 
it appears to me, and trust he may reconsider what he 
hae written, or found his objections on something else. 

In “Sigma'a” letter (4086, p. 196), he finds objection 
to E. L. G. 2“ illustration of the effect of rain in form- 
ing “‘farrow vales” in the earth, and says that its 
effect on a heap of clay is not at all applicable to the 
form, past or present, of the earth’s surface—for that 
if any thing is certain it is this, that the original 
condition of the earth was not that of a mass of clay, 
mud, or sand,” that "olay, mud, and sand are the pro- 
ducts of the wearipg away of old solid rocks, and are 
again passing into solid rock.” 

Now, from this one would sappoce that “ E. L. G.'s” 
theory was based on tho supposition that at the time of 
the flood which he contends for there wore no rocks, 
that the earth was only a lamp of clay, sand, and 
gravel. Starting, then, with this unfounded supposition, 
which he seems to wish to father on“ E. L. G.,“ he pro- 
ceeds to smash it to bits, and tella us that the effect of 
“E. L. G.'s,” comet on this earth (which he Sigma 
has made for himself) would be to reduce it te a 
true spheroid of rotation covered with water over its 
whole surface.“ 

Now I have read very carefally all that E. L. G.“ 
bas written on this subject, and it seems to me he has 
never once given ground for such an nnfounded aup- 
position to be attributed to him, and has in more 
thanone place stated that it is the “drift gravel,” or 
“ bonider clay ” (let. 4157, p. 226), the then loose earth 
or disintegrated rock, which he believed the Deluge 
had formed and alone could form into ‘‘ sweep vales,” 

A flood could notin a few days or hours smooth 
down a hard jegged rock, and make it into a gentle 
sweep, but it might gather around it and over ita mass 
of mud, sand, and gravel, aud thas form a gentle slope. 
If any one doubts this let him walk along the bank of 
a river where there has lately been a flood, and he will 
seo so many instances of its effects in forming of mud, 
sand, and gravel, sweep vales and sloping hills in 
miniature, that I will venture to say he will not regard 
a fod which once covered the whole earth at the same 
time as a mythical event, but rather as the most 
natural way of explaining the namberless facts he 
cannot shut his eyes to. 

“Sigma” seems to think it a more rational er- 
planation to believe that there were a number of local 
flooda—which to prodace the effects must have been 
greater than any recorded in profane history or in the 
memory or experience of later times, and these great 
local floods constantly happening” (let. 4086, p. 196)— 
than to believe possible the one great flood recorded in 
book which some still regard as divine, and of which 
one flood there is traditional record more or less 
distinct found amongst all nations even the most 
barbarous, and not amongst the merely semi - 
barbarous Hebrews.” 

„ Sigma (let. 4198, p. 252) sars a mass of water 
falling over the whole surface would do the reverse of 
what E. L. G.“ states—i.c., the sinking of the high- 
lands, and rising of the sea beds, or as records call it, 
the breaking up of all the fountains or foundations of 
the abras.” 

Does Sigma forget the little but important fact, 
that the general surface of the land is somewhat 
above tho sea level. and therefore, though the water 
might rnn into the sea, it conld only do so if the 
laud did not sink under the weight of water, which, 
because of the difference of level would first fall on it? 
The question, then, is, would there not have accumu- 
lated on the land and into the hollows a weight of 
water sufficient to entirely overturn the balance before 
a single drop had fallen on the sea. I think there is 
no doubt E. L. G. “'s comet would effect what he 
contends for, and not the reverse. 

Now, does “Sigma” think that he is argning 
honestly for the truth when he says the 10ft. on the 
area of the land would be balanced by the 10ft. per 
minute on the sea”? Is he so poor a mathomatician 
as to think that the water will ran as quickly off an 
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till the land began to sink, the water wonld 
tend to run off; but still it would be retarded sufi- 
ciently to form the elevated lakes I have spoken of. 
Bat further, even lot us euppose that the rain began to 
fall on the sea at the same time as on the land, or ata 
period of time so shortly after as to be inappreeiable; 
and 80 if it wore possible to have 10ft. on sea balancing 
the 10ft. on land, it wonld not bave the effect Sigma 
supposes, for 10ft. on the sea surface would be equal to 
the pressure of a column of water 10ft. high distributed 
equally over all the bottom of the sea, and this it could 
bear without any sinking. Now, in the second minute, 
10ft. more would be added to the pressure on sea’s 
bottom, but it would be eqnally distribnted—it would 
not be 20ft. at one place and 60ft. or 100ft. at another; 
it would be 20ft. plas whatever in the second minute 
might have run down off the land, which wonld not be 
more than a foot over the whole sea, if it would 
be so much. But what state of things would obtain en 
the land at end of the same second minute? In many 
places there would he au increased pressure of many 
hundred times prenter than it had to bear bat a moment 
before, and under this it might begin to yield, and if 
it once began it wonld take some time to stop it and 
set it going in the opposite direction. Sigma may 
know this from his chemical balance—if he puts too 
much in one scale and it begins to descend, a greater 
weight in the opposite scale will not at once make it 
commence to rise again. Thus the land would first 
sink, and could only do sgo by raising the bottom of the 
sea, whose waters wonld rash in on the lands, and 
thus help to flood and sink them. DERF Errac. 


P.S.—I trast “E. L. G.” will give us some more 
proofs. He has many a one who sympathises with 
him in his desire, in this and other matters, to have 
the truth known and acted on. Let him manfully, yet 
humbly, fight, and the victory will not be uncertain, 
though, perhaps, delayed. If he were not so well able 
to hold his own against all comers, more friends would 
speak out. Till help is wanted, it is oftentimes better 
withheld. D. E. 


THE DELUGE. 


[4291.J]—Waitr endeavonring to avoid infringing 
the law laid down for the exclasion of theological dise 
cussions (a law which, however, I much regret, as I long 
to break a lance witb several of your correspondents), 
I wish to address a few words to“ E. L. G.“ on the sub- 
ject of his recent letters on the Deluge. Why does he 
give himself the trouble of trying to explain snoh an 
impossible phenomenon as a universal Deluge, deep 
enough to snbmerge the hills all over the earth, when 
there is at hand a far easier solution of the question ? 
There kad not been time enaqugh since the Creation for 
men to have spread themselves very far from their first 
dwelling place, and, in all probability, their wanderings 
were confined to the Jevel valleys, where the existence 
of themselves and their herds could be maintained 
with little or noexertion; therefore, what is more natural 
than to suppose that the Deluge, which was really 
universal as regards man and his possessions, should 
have been only partial as regards the whole earth? 
Provided that it accomplished the destrnetion of every 
human being, this awful instrument of the Divine 
wrath had done its work, and farther ravage was un- 
necessary. God's wisdom in adapting means to an 
end will not allow us to suppose that in order to 
destroy man. He drowned the whole earth, where man 
had never yet come. We may, therefore, conclude, 
until it is proved to the contrary, that the Deluge was 
uot universal, but partial, and confined to those regions 
inhabited by man. 

Apologisiug for having occupied so much of yonr 
valuable space with these notions of mine, I leave 
“E. L. G.” to explain to us what became of the water 
from his comet, aud when that is satisfactorily done, 
how specimens of all the creatures of the earth could 
have been got into the Ark and preserved from destruc- 
tion. If he cannot do this his theory falls to the 
ground. VERTUMNUS, 


nc SÀ 


MORE PROOFS OF THE DELUGE.—II. 


[4293 ]—“ As lakes and river systems,” says Darwin, 
in his famous work on Natural Selection,” chap. xii., 
“as lakes and river systems are separated from each 
other by barriers of land, it might have been thought 
that fresh-water productions would not have ranged 
widely within the same country; and, as the sea is 


inclined plane, and at the amo time do the work af; apparently a still more formidable barrier, that they 


transporting mud, sand, and gravel, uprooting treos, 
surabs, and everything, and carrving them along n 
winding course, and yet only take the same time as it 


| 


would never have extended to distant conntrics.” 
Certainly that seems, on any Lrellist view of Geology, 
very obvious. Ok the three mansions of terrestrial 


takes to fall through the height of the inclined plane— |! creatures, land, sea, and fresh -wator, the second alone 


d.e., in otber words, does he believe that there would 
be accumulated on the land no more than 10ft. water, 
by tho same time there was 10ft. on the sea? How else 


has free connection round the globe, or over moat of 
its face, having but a few detached ontliers, as the 
Caspian and minor salt lakes. The first, the laud, is 


could the 10ft. on sen balance the 10ft. on land? It! mainly in two masses, but neither exceeding its half, 
would have to balance many times 10ft. on the land. snd the outliers (of which our Britain is only about 


“ Sigma ” has only to look again at his reascning in 


the twelfth largest) vastly more numerous than those 


fetter 4193, ard he will seo he is all wrong, and thnt a of sait water. Bat the fresh-water mansion, widely 
mass of water falling over the whole surface wonld, different in plan from either, is in countless thonsanda 


certainly increase the pressure on the land moro thun 
it would on the sea, and first on the land, 

Let us take E. L. G's” rainfall of 107t. per 
minute; thereare, I imagine, many inland plaina or 


of separate chambers, the largest barely holding a 
fraction of a tithe of it, and all of them as separate 
and permanently inaccessible now to their inhabitants, 
each from each, even when as near as the Thames and 


valleys, call them what you Jiko, and of large extent, Medway, as are the earth and moon. Assuredly, few 
whose level is some tbonsand feet above the sca. Now! things could be plainer than that as long as causes 
the rain which fell on the bighest mountains would, now in action” wero uninterrupted, the mansion most 
run down into these valleys and then form lakes, and ' nniformly stocked must be the sea; next to it the con- 
thus there might be concentrated at one point on the; tinents, and possibly some or many islands to which 
land a pressure many hundred times greater than it bad their land creatures and plants (or eggs and seeds of 
them) might be occasionally carried on driftwood, by | barbarous Hebrews,” that so obviously fits pat iat 


to bear but a minute before, and this misht and 
would in certain places be the case before a 
trop of rain had fallen on tho sea. Of course, 


birds, or even on ice; but that the fresh water, in its 


vallov, must have the diverse, localised and peenliar 
stocks. Now hear Darwin proceed :—" Bat the casa 
is exactly the reverse. (111) Not only have many 
fresh-water species, belonging to quite different classes, 
an enormous range, but allied species prevail in a 
remarkable manner throughout the world. I well 
remember, when first collecting in the fresh watera of 
Brazil, feeling much surprised at the similarity of the 
fresh-water insects, shells, &., and at the dissimilarity 
of the surrounding terrestrial beings, compared with 
those of Britain.” 

„With respect to plants,” he adds, “it has long 
been known what enormons ranges many fresh water 
and even marsh species have, both over continents and 
the most remote oceanic islands. This is strikingly 
shown, as remarked by Alpb. de Candolle, in large 
groups of terrestrial plants, which have only a verv 
few aquatic members; for these latter seem immediately 
to acquire, as if in consequence, a very wide range.” 
That is, in sach a group or family the majority of the 
members, those of dry habitat, with their free run of all 
their continent's uplands and connected frame, these are 
all localized ; bat the feirer branches of the family that 
need marsh or even constant water, and so are locked 
in by bills, each to its particular vale or basin, these 
latter seem immediately to acquire, as if in con- 
sequence (!), a very wide range,” or ‘enormous ranges, 
both over continents and the most remote oceanic 
islands“! 

Nov, surely, if the distribution of living beings” is to 
prove anything at all (as Santalinus“ and your other 
correspondents tell us it must, though I have demolished 
any connection between their facts and their dogma 
about deluges), here is a startling world-wide class of 
facts, according to Darwin and Do Candolle, than 
whom I know of no higher authorities“ on this 
distribution, that must go to prove something! The 
tronble taken by Darwin, as detailed in the rest of that 
chapter, is truly worth reading. Nothing less eonld 
impress on minds lke our F. R. A. S., M. Paris, 
% O34,” &c., the transcendent irreconcileableness of the 
above general facts with his baseless Lvellian dogms 
All these elaborate experimonts with duck's feet, c., 
to prove what? Only barely to maka ont a 
possibility af some occasional transfer of fresh-water 
seeds or eva from ono country to another over sea, or 
over hills (though the latter, iudeed, the commoner 
problem, is not solved at all)—a bare chance of sia 
fresh-watee organisms happening now and tben to 
obtain diffnsions approachiug or distantly imitating 
what ia general to most of the sea and dry land ones. 
This is the utmost tho experiments establish (if zə 
much), when, by Darwin's own acconut, as you see 
above, the thing to be explained is not a difusion of 
some, nay, not evon of all or the generality of freah 
water species, partly, or oven quite as well as mast ses 
or land species; bat a diffasion of them as a peme ru 
rule, wider and over more ‘enormous ranges” than 
the sea and land ones! 

In short, if snch things are evidence at aD, 
while there is absolutely no evidence of all or the 
generality of land having ever, in anv geologio period. 
been canneeted, or even the whole of tha salt waters 
having been so, it is qnite otherwise with the fresh. 
There is just all the evidence tbe nature of the case 
wonld seem to admit of, that the frei waters have been 
eonneeted, and this in qnite the modern geologic period. 
that of the existing (not extiuct) plants and animals 
No shadow of evidonce, indeed, for any of the many 
“ partial deluges ” of“ F. R. A. S., and others—(can 
none of the geologers, by the way, tell ns the limits of 
even the very last? I do not even ask for the last but 
one of these deluges)—no single fact for any one of thee 
uncaused aud, as far as they have shown, sheers 

miraculous deluges, baseless myths of their imawite- 
tions; bnt, on the other hand, all the evidence tha! 
could well be imagined (consistently with known le- 
that once, in recent ages, a layer of fresh water has 
covered both our continents and oceans at once. 


And so, if it be known, as M. Paris tells us, p. 255 
(but it is still unknown to me), that mere freshets ai 
Indian rivers kill “millions of sea fish,” then, probabir, 
their mourner has to mourn the death, at that deing? 
(the sole traceable one), of still more of his marine 
friends; nnless there be reasons (as there may be plert: 
neither known nor knowable) for a vertical accession of 
fresh water killing fewer than a lateral. But whether 
more or fewer, billions or tens, I fail to trace aur 
connection of their deaths with our argument. 


Now, being in this twelfth chapter of Darwin. we 
may as well quote his other grand puzzle, that of th» 
beings on “oceanic islands.” First, he tells us, Tha 
species of all kinds which inhabit oceanic islanda are 
few in number compared with those on equal cont- 
nental areas, Alph. de Candolle admits this for plants, 
aud Wollaston for insects.” Of this he proceeds t 
give very striking examples; all New Zealand, for in- 
stance (equal ia extent and climates to Italy and Sirie 
together), having fewer species than a bit of mœ 
continents of a hundredth its size aud but one uniform 
climate—nay, than a civilised isie as small and uniform 
as Anglesea ! This sercness of species (in either kisg 
dom) on each single pelagic island, and, moreover. 
their separatenras on islands even within sight of eset 
other (which astonishes Lyell ir the case of Madeirs 
and Porto Santo, two very ancient isles, long, lor 
ante-Noachian)—these two facts, especially conple. 
as he says, with great similarity in their fossil i- 
species, are two quite general facts, for which neither 
he nor any of his school have sngvestod the shgzhtec' 
explanation; indeed, have tacitly quite giren it ny 
thongh, of course, there is a theory, that of the “sex: 


both, thatit would be an insult to the commen genses 


myriad isolated systems, each locked up in its own your readers to give its explanation of either. 
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Tho same, of course, applies to the following of 
Darwin's facts—“ Ocennic islands are sometimes defi- 
cicntin animals of certain whole classes. All 
sech differences in number, and the absence of certain 
whole groups of animals and plants on islands are 
generally accounted for“ (i e., said in other books to 
bs so) "br enpposed differences in their physical con- 
ditions; but this explanation is not a little doubtfal. 
With respect to the absence of whole orders of animals 
ou oceanic islands, Bory de St. Vincent long ago re- 
marked that Batrachians (frogs, toads, newts) are never 
found on any of the many islands with which the great 
oceans are stadded. . . . This general nbsence of frogs, 
toads, and newts, on so many oceanic islands ennuot 
be accounted for by their physical conditions. Indeed, 
it seems that islands are peculinriy well titted for these 
animals; for frogs have boen introduced into Madeira, 
the Azores, and Maaritius, and have so multiplied as 
to become a nuisance. . But why, on the theory 
of creation, they should not have been created there, 
it wonld be ¢ciTicalt to explain.” Certainly, I agree 
with the eminent naturalist, very diffienlt inieed ! 


especially as it seems plenty of fossil extinct species The presence of organic matter seems particularly 


of such absent orders did exist even on islands! 
“Mammals,” he proceeds, “offer ancther and a 
similar case, I have carefully searched the oldest 
voyages, and as yet I have not found a single instance 
free from doubt, of a terrestrial mammal (excluding 
domesticated auimals kept by the natives) inhabiting 
an island sitnated above 800 miles from a continent 
or great continental island; and many islands situated 
at a much leas distance are eqnally barren. Yet 
it cannot be said that small islands will not support at 
least small mammals, for they occur in many parts of 
the world on very small islands, when lying close to a 
continent ; and hardly an island can be named on which 
oar smaller quadrupeds have not become naturalised 
and greatly multiplied. Tt cannot be said on the ordi- 
nary view of creation” (what on earth is the ordinary 
view of creation ?—I am at a loss to conjecture) " that 
there has not been time for tho creation of mammals; 
many volcanic islands are sufficiently ancient.“ (1! !) 
What precise antiquity this requires, I cannot find the 
learned creationist to have anywhere told us. Accord- 
ing to Milton, the only other authority at hand, not a 
great period :— 
The grassy olods then calved; then half appear’d 
The tawny liou, pawing to get free 
His hinder paris. 
Bat Darwin proceeds: * Although terrestrial mammals 
do not occur on oceanic islands, arial mammals «do 
occur on almost every island. Why, it may be asked, 
has the creative force produced bats, and no other 
mammals on remote islands? On my view this can 
be easily answered, for no terrestrial mammal can be 
transported across a wide space of sea, but bats can 
fly across.” Certainly, that is a ready explanation on 
one. view, hut I was not aware Darwin's view was the 
ene to yield it. No terrestrial mammal can he 
transported across a wide space of sea”! Bat what 
need, O Darwin, on sour view, to be transported tn 
the island any more than bats? Why not be developed 
there ? Since you say, it cannot be said there has 
not been time,” and ‘many volcanic islands are 
saticiently ancient, as shown by tho stupendons 
degradation which they have suffered, and by their 
tertiary strata.” You explain indeed “easily” (and 
by notkiug “peculiarly Darwinian) the presence of the 
vats, bat not the larger fact, the absence of all the 
other mammals! 

But wo have not exhausted, we have not yet come 
fo the climax of, Darwin’s dilavian proofs. ‘He who 
admita the doctrine of the creation of each separate 
species will have to admit that a sufficient number of 
the best adapted planta and animals have not been 
[later edition, ‘* were not] created on oceanic islands, 
for man bas unintentionally stocked them far more 
fally and perfectly than has Nature” (later edition, 
“than did Nature“). Assuredly! Then yon see, 
Natare, or Creation, or natural] Selection ‘which ever 
of the three terms you prefer), if acting in regard to 
islands, bas been a stupendous blanderer indeed! 
Widely different from what it haa done on continents, 
and in sens, and even the now infinitely separatedbits 
of fresh water, more nnmerons and even smaller 
than islands on the whole! Just observe! In one or 
two ceutaries only, our sbips merely happen, by blind 
chance, to carry into most islands, plants or animals 
so vastly fitter to their physical conditions than the 
native species that have been there, according to 
Darwin's present faith—faith in the Lxellian priest- 
Lood—for thousands of centuries at least, as to starve 
out, crowd out, and exterminate, in a single century, 
these ancient, million- year-settled possessors of the 
soil! Ob, blandering natural process! With all this 
unlimited bank of Time, time, time (as Scrope hath 
it), to draw upon, nataral selection is unable (according 
tothe very prophet thereof), unable in all these million 
aces, either to develop in, or get into these islands, a 
stock half so fitted to them as man unintentionally 
cie., man's ships, by pure chance) happens to introduce 
in one short century 

And this same process observe, infallible, as all 
admit. in stocking regions where it once operates, even 
for a generation or two! A crux indeed for Darwin, 
nander Lycllian bonds, all this insnlar misdistribution ! 
But taken in connection with all else, with the uniform 
a of datan, and waterfalls, and peat-bogs, the 
universal diluviation, the flood-scoured surface, the 
boulder-drift, swept and lodged in every isle and 
every river - vale alike, the iceberg-dropped trains of 
grey Wethers,” and other erratic blocks—what can be 
plainer? Between land and land. no such cause as 
natural selection, no regular or continuing cause, has 
operated at all in the present distribution of life. It 
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AN IMPROVED BEEHIVE. 

[4295.)—Taouca” * Bee-Koeper,” in his interesting 
letter (4187, p. 251) does not expressly say so, no donbt 
oue reason for making the sides of his hive so thick 
and durable is to protect his bees from cold, which is 
advantageous not only to save them from danger, but 
for economy of food. Mr. Pagden, of Alfriston. in his 
clever little book, called £70 a year: How I Made it 
by my Bees,” says at p. 29 that he bas proved hv 
weithing hives containing few and many bees that 
nearly as much honey is consumed in winter by a 
small as by a large number, a fact mentioned by many 
writers, though no one,” he says, has been able 
satisfactorily to explain how this mysterious fact is 
to ba accounted for." 

Thongh it is unsafe to conclude that a general rule 
is established by one experiment, however apparently 
satisfactory, I believe that it is true that many bees 
in a bive do require much less honey in proportion 
to their numbers than few, and that the explanation 
is that when many are together they keep cach other 
warm with less proportionate consumption of food as 
fuel (which honey chiefly ie) when not used up in the 
secretion of wax. It is well known that all animals 
eat less whenever they are less exposed to cold,and bees 
when warm and not needing wax require but little 
heat-produeing food. If this bo the correct explana- 
tion, it follows that hives should be very well protected 
from cold in winter, and fortnnately the same means 
will be effectnal in protecting them from heat in 
summer if sufficient ventilation be provided for, but 
they will at all times need a great deal more air than 


is found, as regards islands, to be mere mis. distribu - 
tion; therefore, the work of nothing regular or long 
continued, but of sheer accident, tho sudden accidents 
of some quick, sharp, sudden catastrophe. ace 


A BATCH FROM MR. BOTTONE. 


14298.) —(4265.)—ScuLpnaur 48 A BLEACHING AGENT. 
—Sulphurous acid and its congeners are powerfnl 
reducing agents, but they require certain favourable 
circumstances to bring their deoxidising powers into 
play. Salphurous auhydride cannot of itself absorb 
oxygen from the air, but in contact with steam ani an 
oxide of nitrogen it does so readily. A strong solation 
of anlphborons acid in water is tolerably permanent, is 
air be excluded, but after the lapse of some weeks part 
of the water is decomposed, hydrogen is set free, and 
sulphuric acid is formed, thus :— 


H:30s + H:0 = HSO. + Ha. 


favoarable to the production of this effect, and in 
many cases the organic matter absorba the hydrogen 
liberated. Cases however occur in which the hydrogen 
is nol absorbed. It by no means follows, however, that 
the result of the deoxidation is insuluble, as “A. E. S.” 
seems to infer. The following eqnations may be 
acceptable, as illustrative of the effect of sulphurous 
acid in several cases :— 


Blue Salphurous Snlphuri Whit 
Indigo. Aeid. Water. a ü Indigo. “E. L. G.“ queerly thinks enough for us—namely, 
„ jnat as much as is breathed, neither more nor less,” 
` i N 8 g ~ | and if they do not get far more, they will soon want 


none at all, neither should we if silly enough to con- 
fine purselves to his allowance. 

I do not know whether the experiment has ever 
been tried, but it is, I think, worth trying, if it would 
not pay to redace the consumption of honey by bees 
in winter, by very gently warming their hives, or the 
air entering them artitcially. It wonld have to be 
done very cautiously, leat warmth should stimulate 
tbem to nnnataral activity. Possibly some of your 
correspondents may know if the experiment has been 
tried, and with what result. I know that hives are 
sometimes warmed to remove damp, bat can hesi be 
used to save food? Pano, 


2CyHsNO + H2SOs + H:0 = HSO + CysH) N20, 


ae Sulphur- Salphuric Leucana- 
Rosaniline. cus Acid. Water. Acid. line. 


pee ee ee — — 
CicHi903 + Hz803 + H:0 = H250, + CayH210: 


Salpharous 3 Snlphnric 
Acid. Acid. 


2C4HaN204 + H2SO3 HSO; + Cs HN. O: 


NEW METHOD oF OBTAINING Porassrux (p. 273).— 
This is by no means a novelty. In 1865, while At 
Novara, I prepared both potazsinm and sodinm by the 
action of iron dlings on tho respective sulphides, The 
mode of operation quoted last week is, however, far 
from being the best. I found that a straight gun- 
barrel, with the nipple plugged, and inclosed in fire- 
clay, is the best retort to be got. This is charged with 
the alkaline sulphide and ircn filings, laid transversely 
in u furnace, while a short U-shaped tube, carrying a 
globule of morcary, and fitted with a cork, is kept in 
readiness. More than three-quarters of the gun- barrel 
must project from the furnace, and be kept cool by 
artificial meanz. When the body of the gun-barrel 
bas attained a cherry red heat, the bent tube and cork | 
is to be inserted into the cold end of the barrol. The | 


Alloxan. Alloxantine. 


REVOLVING PUDDLING FURNACE. 


(4296.)—THE question as to Mr. Danks being the 
original inventor of the revolving puddling furnace will 
from present appearances have to be decided in a court 
of law; but as to who has the credit of perfecting the in- 
vention there is no doubt Mr. Dgnks ia entitled to it. 
A similar manner of puddling was tried years ago at 
Dowlais and failed; since then Mr. Danka informs the 
trade that he has succeeded in what the Dowlais Com- 
pany failed in, which in a great measnre he bas 
done by using a new description of “‘fettling.” This 
has been proved by the commiasion sent ont by tho 
Iron and Steel Institute (of which“ G. S.” seems in- 
clined to speak disparacingty), one of the leaders 
of the commission being from the very place 


heat must now be increased and kept np for about an : f Ea : 
hoar. The glass tube mav now be corked and the gnn- | Where tho , invention was originally tried. If 
barrel allowed to cool, When quite cold the mercnry | Mr. Danka's invention is adopted generally, and 


tube is to be removed, and the potassinm, which will ba! the economical working which is claimed for it 
fonnd condensed at tho cool end of the gan-barrel, | Proved to satisfaetion, then the Steel Institate has 


quickly removed by a bent scraper, and preserved | Performed a service for this country, which, per- 
under naphtha. If the heat be sufficiently high all the baps, “G. S.” may probable in the fatare acknowledge. 


potassium will de expelled from the sulphide. 


| Trevithick invented and patented the first locomotive 
B. BOTTONE. 


made, but George Stephenson mado the locomotive a 
success. 
The remarks of G. S.“ about the new Institute are 
very undeserved ; they are doing a good work, which 
is acknowledged by foreigners of the highest distinction 
in the iron trade, such as M. Schneider and others; 
and as to his remarks about “gushing votes of thanks 
from lordly lips.“ when G. S.“ can benefit mankind 
by writiug such an inaugural address as the late noble- 
President did at the first meeting of the Institute, be 
will be listened to as an authority. G. 8.“ must re- 
member he belongs to an honourable profe:sion, which 
deservedly boasts of an institute in connection with it 
similar to the Iron and Steel Inatitate to the iron trade. 


A MEMBER OF THE IRON AND STEEL ĪXSTITUTE, 


ANALYSES FROM GEORGE E. DAVIS. 


[4294.1—I pane say S. 8., who inserted a query 
in the ExnauisH MecHANIC some time since, muat 
have thought I did not mean to reply, seeing that I 
had let such a long time slip over without taking any | 
apparent notice. I promised to perform the analyses 
when I had snfficient leisure, and now that time haa 
arrived, I hasten to publish the results, so that “ S. B.“ 
may publish the analyses he has received from the 
“leader” already spoken of. 

A miele analysis only has been made, and 
therefore to say how the bases and acids are combined 
would be simply an absurdity. I give them separately; 
bat if “S. S.” particularly requires a qualitative 
annlysis made, I will do so for a consideration, which, 
in the present instance, will be rather high. 

To proceed with the bottle marked No. 1 Liquid,“ I 
found as follows :—. {eid Radicles: Chlorine, phosphorie, 
sulphuric, carbonic. Basyis: Alnminium, sodium, trace 
of iron. Neutral Substances: Water, with a very small 
quantity of a fatty acid. 

The following is the analysis of the liquid contained 
in the bottle marked No. 2 Liquid: —.feid Radicles : 
Chlorine, byposnlphurous, sulphuric, carbonic, phos- 
phorie, silicio. Bes: Aluminium. endium, potassium, 
traces of iron. Neutral Substance: Water. 


The tin canister containing a paste, and labelled 
„Composition Paste for Analysis,“ gave, on examining 
the contents, the following result :—Partly decomposed 
organised substance, sodium humate, with traces of 
copper sulphate. 

Having now given the results of the qnalitative 
examination, I should like to know what my friend 
“W. R.“ has done. I should like him to write me 
personally, especially if “ W. R.” should happen to be 
“R WwW.” GEORGE E. Davis. 


Radcliffe, near Manchester, May 30. 


ENTOMOLOGICAL..MI.)—ON LARVÆ. 


(4297.]—THE apparatus required in collecting larræ 
is a metal larva-box, a large cotton umbrella, a strong 
wire ring-net, a stick, and a box to put food in to 
bring it home. Some collectors prefer chip boxes to 
metal ones, bat they are liable to break in and kill the 
larva. 

Thus equipped, the collector may set out. When 
a suitable locality is reached, he should proceed to 
beat the trees and bushes, holding the umbrella under- 
neath to catch the larve that fall, which may then be 
boxed with some of their food plant. Many larvae will 
contrive to elude observation by being quite still, and 
others, such as that of tho Brimstone Muth, look more 
like pieces of stick than anything else. 

Another method of collecting larvæ is to sweep over 
the herbage with the net, and so obtain many larva 
which could bo foand in no other way. 

Concerning the best time of the year for collecting 
larve, I think all seasons are good, bat early in the 
spring, in February or March, many otherwise 
unobtainable Jarve may be found on grassy banks. 
The next best season is about the end of May or 
beginning of June, when the trees have been in leaf 
some time. Lastly, many hybernativg larve may bo 
found just before the leaves drop off. Jast before > 
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jast after sunset are the best times, though the collector | = side inscribed square = ./2. From E. radins A D| DETERMINING THE SPECIFIO GRAVITY OF 


will meet with zuccess all day long. Some larve are = 3, cut A D in F.. AF =E 


great wood borers, such as Cossus ligniperda (Goat), 
but the eollector may be deceived by the borings of 

tles, when he expects a good lepidopterous larva; 
the different appearance of the holes must, of course, 
be learnt by experience. Other larvm, such as that of 
Catocala nupta (Red Underwing), rest during the day 
on the bark of their food tree (willow), artfully concealed 
from general observation by the similarity in their 
colour to the bark of the tree, and by their filling up 
the bollows in it. 


Lastly, the presence of birds, such as tits and 
creepers, shows that larve—which are their food—are 
close at hand, and this ought to make the collector 
even more active in his search. ' Exro. 


BONES AS MANURE. 


14298. —SouE of your correspondents appearing 
interested in the question of manures, especially 
artificial and dissolved bones, I forward a clipping 
which may be found usefal. 


The complaint of frand in the manufacture of com- 
mercial manures gives rise to many questions concern- 
ing the manufacture of bones into some available form 
by the farmer himself. Bones and coprolites are al- 
most the only reliable sources of supply te replace the 
phosphates ; but bones broken into fragments of not 
more than an ounce in weight each will, under ordi- 
nary circumstances, remain in the soil andecomposed 
for half a century, and consequently bat little benefit 
will be derived from their use. Bones, to be of imme- 
diate value, must be ground fine; but this with raw 
bones is a very difficult process. When subjected to 
the action of high steam they lose all their oil and a 
large portion of the gelatine, thus becoming brittle, and 
easily ground ina common mill. The same end can 
be reached more directly by burning the bones, the 
waste being merely the animal matter contained in 
them. The phosphate of lime is unaffected by either 
steaming or burning. The mineral part of the bones 
thus separated, will be found to consist substantially 
of 45 per cent. of phosphoric acid and 55 of lime. This 
eompound is insoluble in pure water, and but very 
sparingly soluble in raiu water charged with carbonic 
acid. If we take this bone phosphate and add to it 
a little more than half its weight of sulphuric acid 
(commercial oil of vitriol), we shall in a few days pro- 
duce a new compound, in which the sulphuric acid has 
removed two-thirds of the lime from the bones, com- 
bining with it to form gypsum, supplying the place of 
the lime thus removed with water. This is a true 
soluble superphosphate. Its elements are :—Phosphoric 
acid, 60°69; lime (calcium), 28°98; water, 15°88. 

This mass will be found very tenacious, and some- 
what difficult to handle. To remedy this it should be 
mixed, in sufficient quantities to render it dry, with 
some good absorbent, such as dry swamp muck reduced 
to a powder, or with ground charcoal, or even with 
road dust. Lime or ashes should never be used for 
this purpose. 

Several farmers might co-operate in the construc- 
tion of a mill, and thus produce the bone meal which 
they use at prime cost. From this, they can make 
their own superphosphate, and use it either by itself 
er mixed with composted manare. 


But bones may be reduced to a very fine state of 
division by the use of strong wood ashes, and thus, 
presenting a large surface to the solvent action of 
water and carbonic acid in the soil, may be of great 
value in maintaining fertility. The following formula 
has been suggested for using bones with ashes :— 


Pounds. 


Ground bones . . ces 
Strong wood ashes . . . . . . 
Epsom salts . 


Dissolve the soda nitrate and Epsom salts in sufi- 
cient water to thoroughly moisten the ashes and bone 
meal. Mix well, and let it stand ten days, stirring it 
daily. Use some absorbent, such as dry muck - 
verised, to dry the mass and reduce it to powder. 
Kainite may be substituted for the ashes, in whole or 
in part. This amount used on an acre will havea 
marked effect on the crop. 


In some parts a difficulty will be found in obtaining 
the quantity of wood ashes here mentioned, but it 
should be remembered that almost any veyetable refuse 
5 oer 9755 Pe 4 the roa of potatoes and 

6 clippings of hedges and trees bein bly more 
serviceable than the ashes of burnt a a á 


Many persons who have studied the question are 
firmly convinoed that the stimulating manures, such as 
contain ammonia are rarely required, that plants will 
obtain all of tbis that is absolutely necessary from the 
N and the rain which brings it down into 
the soil; and all that the farmer need do is to supply 
phosphoric acid, and the special salts, which an 
analysis of the soil may show to be necessary—e.z., 
potash for potatoes. B. T. R. 


PURE GEOMETRY OF 118 : 855. 


[4299.]—Sixcx in this approximation to eircumfe- 
rence 855 = 153 + 93 + 73, and 118 = 83 + 72, I find 
this permits of a geometric result excluding arith- 


metical divisions, e g., MN =11 PQ = 7 BS, 40. 
On diameter A B of a circle, radius A C = 1, extended 


to B D = BC, erect perpendicular A E G, A E = E G | times. 


FZ — AE2 29 22 
7, A G2 4. 2 = 8, hence G F is cut by perpendicular 
AH in ratio 8: 7 GH: FH =GQ on GF, 
whereou H J = Q H gives O J = 9. 


Next, on HA make HM = HF,GM = ¥V 118 in 
game units: then FK 1 GP = GJ gives GK = 
7306 = 153 + 982; KL 1 GK = FH gives GL 
V86 + 49 = 855; GN 1GL=GM;GP1LN, 
whence NP; PL:: 118 : 865. 


Farther, AH 
AC 


. M falls between A and H. 


L. 


I append some appropriate fractions, devised by my 
late friend, C. J. Willich (Philosophical Magazine, May, 
1868), and resolved by me. Note specially the, cube 


855 i 5 x 71 
ge 64 + 49 + 72 
7 = —” 0000001 — © — 
880 803 : 781 + 18 
227 4414944 
= 227 „ 90000389 cc 
. 88 ＋ 9 1 1 
763 7 100 ＋ 5 
„ 298- 0. 100 + 196 
vo = faz: 00001 = 100 f. 49 + 18 
831 225 + 81 + 25 
8 = — — 9000010 - 
ve 26 2113) 
Vl = 15 _ 0000012 Me! 
z 257 256 + 1 
Bre 457 44l + 16* 
= „ £57 _ 0000000,5 = 4tl+16* 
7 5 567 1. 27 
87 3 29 
logga ae 9.2 
Rp. log. x= fg 000007 = te 
196 15.13 
log. = 195 0000004 15. 13 
Mod. log. = 445 + 400 + 49 
Base h. I. = 2264 f 0000002 16 . 79 
465 16.31 


„Hence (8 — 8) (8 + 4):83::1 — 75 1 + Ves 
nearly. 
I fad number of times every digit of 2 occurs in the 


first six hundred decimals of Mr. Shanka’ value to be 
as follows :— 


To dec...“ 0 1 2 3 4 5 6 7 8 9 


100th ...... 8 8 12 11 10 8 9 8 12 14 
Add 11 12 12 8 12 12 7 4 13 9 
200th ...... 19 20 24 19 22 20 16 12 25 23 
Add 7 10 11 12 15 7 15 7 9 7 
800th ...... 26 30 35 31 37 27 31 19 34 30 
Add ........ 11 13 9 8 10 12 11 i 7 10 9 
400th ...... 87 43 44 39 47 39 42 26 44 39 
Add ........ 6 16 9 12 7 11 5 12 10 10 
500th e.. 43 89 53 651 54 50 47 38 54 61 
Add . 13 4 11 13 10 6 15 8 5 15 
600th ......| 56 63 et 64 Gt 86 er 46 59 66 

Here the same number is repeated as follows :— 

No. 4 repeated 2 times........... 8 

w 6 Dy fg. weeds E 10 

oe 6 0 2 20 12 

27 7 99 7 97 49 

99 8 99 7 97 50 

oe 9 ve 6 99 54 

La] 10 n 6 os 60 

99 11 99 7 L 77 

97 12 oe li 99 182 

„ 18 „ 4 „ 52 

» 14 n 1 „ 14 

97 15 97 4 a9 60 

70 16 97 1 oe 16 

Sam......... 60 600 
For 600th, repeat 1. 1. 1. 7. 6. 6. 5. 6. 11.2. 1. 2.1 

B. M. Draca, 


POROUS SUBSTANCKS. 


(4800.]—Tue plan suggested by Dr. G. E. Morse, 
described at p. 220, appears to be well suited for the 
purpose; but not better, I think, than the old one— 
proposes I believe, by Sir John Leslie—of inclosing 
in the upper part of a glass tube a known weight of 
the substance whose bulk has to be determined, so that 
its specific gravity may be calculated. The tnbe, 
which must be more than 15in. long, is placed in a 
larger tabe filled with mercury till the surface of the 
liquid metal corresponds with a mark on the inner 
tube; the top of this ia then closed air-tight, and the 
tube raised until the mercury in it stands half the 
height at which the barometer is standing at the time ; 
of course, the air in the tube being thus relieved of 
half the compressing force of the atmosphere, expands 
to twice ite original volame. As half of the expanded 
air occupies the of the space above the mark 
which is not occupied by the solid matter, and half the 
space between that mark and the top of the mercury. 
the space oecupied by the mercury, which stands in the 
tube higher than it would do if no solid matter were 
contained in it, is equal to the space occupied by such 
solid matter, less any air or other elastic fluid that 
may be united with it mechanically. This volame 
may be estimated with very small error by weighing 
the mercury, its weight being great in proportion to 
the bulk it occupies. There may, however, be some 
objection to the use of this simple instrnment not 
known to me. PHILO. 


DR. CARPENTER AND PERSPECTIVE. 


[4801.}—THE reason, I think, why a picture does 
not embrace so many degrees vertically as horizon- 
tally is because it represents a scene more or less de- 
fined, viewed by an eye directed to one point. The 
natural shape of a picture is, therefore, an ellipse, of 
which the major is to the minor axis as 8 to 2. 
“B. D. T.” (let. 4190, p. 252), whose previous letter I 
was not so uncourteous as to reply to withont reading, 
will see that our tower need not be made up of parallel 
lines to suit a rectangular representation of the scene. 
“E.L. G.” (let. 4189) gives the better reason, bat as 
he adds that pictures are not always viewed from the 
point of sight, it is unnecessary for me to say more 
than this, that as they are to be the best representa- 
tions possible, under all circumstances we may be 
surer of the real truth by following what must be de- 
picted on the glass plane of projection—namely, con- 
vergency. I do not quite agree about the oorrection 
of the eye, although quite aware that we really see not 
by the eye, but by the brain. A plane of projection 
being an entirely artificial matter is changed by the 
slightest movement of the aye. I bave never seen the 
book referred to by “E. H.” (let. 4191). To him, as to 
“E, L. G.,“ I reply, a picture is not mathematically 
arranged, but is compromise, and is painted for 
effect. Architectaral photographs are simply eos 

ARIS. 


PAINE’'S MAGNETIC ENGINE, &c. 


[4802.]—Ow p. 611 of your last volume Sigma” 
asked in a very pointed way, “ Where's the peck ef 
pepper Peter Piper picked ?“ I have just come across 
a piece of intelligence which will supply him with 
the not unexpected information. According to the New 
York Telegrapher, the“ peck of pepper” cannot be found; 
for it seems the Electro-magnetic-wood-sawing-and- 
driving - men- of- war · across -the - Atlantic- for- nothing 
Company has gone up“; that Peter Piper himself 
has left for the East, where the wise men eame 
from,“ and that the stockholders have experienced an 
electric shock in the shape of a total loss of their 
money —3, O00, O00 dollars. 

In other words, Mr. Paine has failed to do what he 
publicly stated, with much show of offended dignity and 
injared innocence, he had done and could do, and has 
retired from the country to perfect the details of his 
machine in quiet. So far Mr. Paine. What has 
become of Mr. Slater’s engine, of which at one time 
we heard so much from Mr. Highton? The latter 
gentleman appears to have given up attempting to 
perfect its details, as his attention is now devoted to 
telegraphing through uninsulated sub-marine wires, 
which of course wonld be much cheaper than the 
rather costly cablos found necessary in practice. Mr. 
Highton surely owes it to science to make as falla 
report of his failure as he did of the ‘‘facts” by 
which he thought to overthrow the experimonts of Joule. 
I would also ask Dr. Packman how he is progressing 
with his steam-engine, mentioned on p. 258 of 
Vol. XIV., and when the promised description is likely 
to delight the hearts of our readers. 

Sav. Rrmxa. 


SUPPORT OF SPINNING TOP.—UPWARD 
DEFLECTION OF BULLET. 


[48Q3.] —Ir is a misfortune that many men of great 
talent waste their time and ensrgies in attempting to 
prore why some particular effect is prodaced, witheat 

the first place ascertaining what the fact really is. 
Many of us have heard of the glass globe pnzzle, the 
question being. How is it that a live fish added to a 
globe partly filled with water does not increase its 
weight?” The learned of the time entered freely into 
the discussion, which came to an untimely end by a 
cynic requiring the globe to be weighed before and 
after the addition of the fish. Mr. Taylor says he 
“shall be much surprised to hear that a spinning-top 
will stand in vacuo for a moment.“ Woald he be 
very.much surprised to hear that Faraday kept a top 
spinning. in vacuo for one hour and forty minutes? 


JUNE 7, 1872. 


ENGLISH MECHANIO AND WORLD OF SCIENCE.—No. 376. 


307 


Amidst all the plausible tl esries and speculations to 
account for the movemeats of the top and gyroscope, 
nope as vet appear to afford any satisfactory solution 
of the problem. , 
With regard to the ballet rising from the gun, this 
again is a popoler fallacy, of which it is eary to trace 
the origin. When a gun ia fired from the shoulder the 
point of resistance not being in a straight line with 
the force exerted by the ignited powder, but several 
inches below, the muzzle natarally rises. It has been 
well ascertained from the experiments of Whitworth 
and others, that if a gun-barrel be firmly fixed to a 
slide-rest in such a manner that it can only recoil in a 
direction parallel to itself, the bullet will not rise. To 
give a more homely illustration, every one accustomed 
to pistol practice knows that pistols throw very high as 
a rule, but if the hand be turned sideways, the bullets 
will not rise, but the deviation will be horizontal 
instead of vertical. A BARRISTER. 


SPINNING TOP. 


[4804.]—I caxrxor just now lay my hands on the 


number “E. H.” (let. 4191, p. 252) refers to. It 
appears to me, a perfect top in a perfect vacuum, and 
the peg being unaffected by friction, would spin for 
ever, being equally on all sides affected by gravity ; 
let there fe friction, rotation sooner or later stops, 
and the top falls. Let“ E. H.“ — not resorting to any 
dodge d la Columbuse—set up a top on its peg, and tell 
us what, if not gravity, causes it to fall. Let him then 
spin it; the top remains upright because its motion 


eounteracts its tendency to find a position of rest. | 


Perhaps I do not understand “ E. H.” The particles 
are moving in a plane, and cannot get out of that plane 
by themselves; gravitation, however, unequally affects 
them, as the top is not a theoretical top, and at last is 
too strong for the other force. M. Paris. 


(4805.]—I cannot refer to the Mzowanic of 
January, 1870, consequently know not what the old 
fallacy” is, which M. Paris and myself are accused of 
reviving by “E. H.,“ let. 4191, p. 252, but I have a 
strong notion if E. H.“ tries the following experi- 
ment, that be will withdraw his authoritative flat as to 
which is right. Take a weight suspended to a cord; 
let it go, and it falls to the ground from the effect of 
the attraction of gravitation ; pick it up and cause it 
to revolve rapidly and vertically, then let it go as it 
passes the highest or lowest part of its circuit. It will 
not then fall to the ground, but will travel in a tangent 
to the centre of gyration as long as the velocity is main- 
tained, and if the force of gravity” is not overcome 
then write me down an ——. 

As it seems that I have not conveyed my mean- 
ing clearly upon the point to J. M. Taylor, I 
will endeavour to do so thas:—When any body is 
made to revolve, its centre of gravity is not, mathe- 
matically speaking, in a vertical line with the point of 
rotation. Ka a consequence, there is an unequal attrac- 
tion, which is greatest at the lowest side of the circle, 
but is instantly conveyed to the highest part, which 
has the effect of raising the one side and lower- 
ing the other until the attraction of gravitation 
is equal all round; he will plainly see this by using a 
teetotam, as the motion becomes so slow as to canse 
his afr-cushion to fade like the baseless fabric of a 
vision.” He will observe the heavier side dip, but 
being immediately: whisked to the higher side coun- 
teracts the attraction until the velocity becomes too 
slow. Does he compare a bicycle rider who keeps 
erect, although going at merely a foot pace, to a ballet 
from a gun? Barely he is poking fan at us. I would 
like to know particulars as to how he satisfied himself 
that a ball fired horizontally always rises. I don't say 
are it does not, but I havo not seen it proved, althongh 
often 


Liverpool. 
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[4306.]—I GAN assure your correspondent J. M. 
Taylor that I have seen a top spin for one hour 
and ten minutes in vacuo. This was a top made, I be- 
lieve, by Troughton, of black glass, with a steel point 
in a sapphire cup, now at the observatory at Armagh, 
in d, and assuredly it did not wobble. It was 
made as an attempt to afford an artificial horizon at 
sea, which failed. The rising of a top and the 
gradual steadying of its motion depend upon the 
Spherical shape of the so-called point. There is a 
good diagram of the forces, I think, in the Saturday 
Magasine, but I have it not. Let Mr. Taylor spin a seal 
ring on a table with the seal sideways: the seal, or the 
heaviest part of a ring when made symmetrical, bat of 
different materials, will rise to the sammit. Vis. 


CABINET FOR MICROSCOPIC OBJECTS. 


[4307.]—TueE following is a description of a strong, 
light, and commodious cabinet for microscopical 
objects. Let a case be made baving a door back and 
front measuring inside 10in. high, Sin. wide, and 63in. 
trom door to door, and let a vertical partition żin. thick 
divide the case into two compartments; each will be 
10in. high, Sin. wide, and 3jin.deep. At zin. from both 
sides of partition fix a zinc plato of the same dimensions 
as inside of case, perforated as shown in sketch, and 
fin. from each of these a second plate, perforated 
in paper the same manner. Each pair of plates, 
instead of being fixed, may be in one sheet, doubled 
over so as to be in. apart, and soldered at the bottom; 
they could then be drawn in and out if necessary. 

The perforations are to be made thus: Draw jin. 
margin all ronnd each plate, and let the middle space 
thus inclosed be divided into five vertical columns, 


nine-eighths of an inch wide, baving a space bet veen 
each of fin. Each colnmn is to have lines }in. apart, 
ruled from top to bottom, and the space inclosed by 
every other two cut away. 

he mode of arrangement is as follows: The plass 
slides are to be p through the slitsin the front 
plate into the corresponding slits in the back plate. as 
far as the partition allows. This will leave about jin. 
of each slide projecting in front quite sufficient to 
admit of their being eaaily withdrawn. In the space 
between the slides the name of the object may be 
written, or a number may be placed at the side throngh 
which easy reference could made to alist. The 
doors must be glazed with rather thick glass, and made 
to fit nearly close to the slips, to prevent them falling 
ont should the cabinet become tited; or the doors 
might te of wood, padded inside. 
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A cabinet this size would hold five slides horizontally 
and thirty-six vertically, equal to 180in each division, 
equal to 860 in all. Every slide would lie fiat, and be 

rfectly easy of access without disturbing any other. 

ome of the slits might be left farther apart than 
others (for deep cells), having the front apertnre cat 
to correspond with size of cell. These cabinets can, 
of course, be made larger or smaller than the above, 
and as there is not much work in them need not be 
very expensive, nothing like 50s. or 60s.—the price the 
makers charge for a case to hold this number of slides. 
I have said nothing about outside ornamentation, 
which may be left to individual taste. The front plate 
might be electro-gilt, and would then present a hand- 
some appearanoe. . Lovatt. 


HOW THE TONES OF A VIOLIN MAY BE 
INCREASED. 


[4308.)—“ FIDDLE (let. 4197, p. 258) says, I 
thought at first (and do now in part believe) that the 
pressure of the strings on the bridge interfered with 
the vibrations of the breast.” I have made the ex- 
periment, and come to the conclusion that in a good 
violin the up- pressure of the breast is just so much 
more against the strings—say 8 to 7—as the down 
pressure, so that the pressure of the fingers and the 
bow on the strings make it nearly equal. However, 
“ Fiddler" may try the experiment himself by hinging 
a neck of a violin on a piece of wood a, and centreing 
seven or eight pieces together, b representing the 
breast, which mast be centred with one end on the 
neck, and with the other on the piece of wood. Then 
passing a string over the bridge as usual, putting it 
throngh a loop, and fastening it to a weight c, he will 
find that the pressure of the breast is net only more 
against the strings near the middle where the bridge 
is, but also on every centred piece, which he has to 
keep down separately. Besides this, in the violin, after 
the breast and strings are in what I may call proper 
tension, they act as a support against the neck, and 
from this support or breast the neck forms a levcr 
connected with the back of the violin; this lever. is 
palling the back (if arched) straight, or a small por- 
tion towards it, and forces the soundpost against the 
breast also. Whetber the law of vibration was known 
to the first makers of violins, or whether it was found 
out bit by bit, I cannot answer; but the fact is, the 
instrament constructed strictly in accordance with it, 
and if I may say so, just reversed from instruments which 
ring after the action ceases on the strings, for it is 
bound and compressed where ringing instraments must 
be free, except the strings. The only way I can see to 
get a little more tone out of such a small breast (for it 
is less than a square foot, and we cannot make it 
larger) is to construct the breast of pieces of wood (I 
have jast made three pieces; the hard grain is rose- 


wood, beach, and Virginia pine respectively, and bark- 
wood in each of them, representing the soft grain. 
Trying them with the tuning-fork they are certainly 
much louder than Swiss pine), prevent the sound 
arte from “ paulking ont on either side, which they 
o at present, and consequently the wood is rarefied 
sideways. And then not a cut mast be done without 
strictly observing the law of vibration, which includes 
specific gravity, inertia, tension, leverage, and in this 
respect the formalso. I think thie a fitting place to 
say a few words on The Harmonious Black- 
smith' s ingenious invention (let. and diagram 
4201, p. 254). Whatever merits that instrament may 
have when finished after the diagram, it cannot pro- 
duce the tone of a violin, because the strings dere 
on the soundboards and frame tend to rarefy instea 
of compressing the soundboards. 
J. H. Scuvcet. 


REPLIES TO QUERIES, 


— — 


„„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
nambers as well as the titles of the queries to whioh the 
repiiesrefer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6. Letters sent to correspondents, 
under cover to the Editor, are not forwarded; aud the 
nameg of correspondents are not given to inquirers. 


(9440.|—Mathematical Question (U.Q).—This 
is answered in No. 370, with diagram. To find K, the 
simplest construction is to sweep a circle from E as 
centre with ED radius, making the chord EK equal to 
ED the versed sine of arc AE). The demonstration 
makes a good exercise in geometry. —CORRESPONDENT. 


(10478.] — Pork Diet.— While admitting the 
advisability of being extremely carefal in the selection 


| of pork, owing to the ease with which parasitic insects, 


trichineg, ascarides, &., may be introduced into the 
human system by the use of diseased animals, I am 
by no means prepared to go the whole hog” with a 
„Mother“ and Sarah“ in the universal condemna- 
tien of Piggy, Esq. Pork is really extremely well 
adapted to the nourishment of those inhabiting cold 
countries, as the large amount of carbon it supplies is 
a great aid in maintaining animal heat. Poor bunny 
has been very harshly treated, and I am confident from 
exporience without any just cause. As to oysters, 
&c., they are certainly highly nutritive, and it is greatly 
to be regretted that our supply is so limited. The 
annoxed table of the amount per cent. of water, starch, 
fat, ginten, and fibrine, present in beef, pork, rabbit, 
and oysters, may perhaps interest Sarah and Co. :— 


Gelatine, 
Water. Starch & fat. gluten, and 

fibrine. 
Lean beef .. 780 . 80 ...... 290 
Lea u pork. 760. 50 . .. 190 
Fat beef ...... 68.0 . B70 ...... 100 
Fat pork ...... 600 ...... 800 ...... 100 
Rabbit... 880 .... 20 ...... 100 
Oyster. 79°0 .... OO ...... 210 


—8. BOTTONE 


[10664.)} — Angle of Reflection and Inci. 
dence.—Many thanks for “F.N.'s” suggestion, but 
with a true stroke the ball will set rotate on a ver- 
tical axis at the moment of contact, nor during ay 
portion of its courso. If, however, the ball be struc 
a little to the right or left of the centre, this will take 

lace, and the ball will form a parabolic curve after 
mpact. With regari to the ball taking a direction 
parallel to the top cashion, this is at variance to the 
notions I have hitherto imbibed of motion and forces. 
“F, N's” diagram leads me to suppose he is under 
the impression that in each case the red is strack so that 
it retarns from the top cushion at de Eaters If s0 
played,“ strength ” would not be re ; both strokes 
should be played a half ball, and if the harder stroke 
be played from the left-hand side of the table, the red 
returning from the bottom cushion will come to rest 
near the left top corner pocket. If the ball from the 
first position be played with strength, the ball will 
strike the side cushion instead of going into the pocket, 
and if from the second position, with a gentle stroke 
the ball will strike the top cashion.—BILLIARDIST. 


(11196.] —Turning Perpendicular Shaft.—The 
various replies to this query have all omitted the 
fundamental rule to be observed strictly, that is, that 
one shaft may be driven by a belt from another lying 
at all angles with each other from 0° to 90°, provided 
that their centres arein parallel planes, without which 
the belt will not keep on.— SEPARATOR. 


(11886.}—Orystals in Gas Tar.—Let Ethyl“ 
refer to his Schützenberger, and he will find that 
naphthazarine is the artificial alizarine, in contra- 
distinction tothe real alizarine, however obtained.— 
S. BOTTONE. : 


[11428.] —Surgery.—Some years since a servant 
girl in my family ran a needle into her foot, jast 
below the ankle. The doctor could do nothing, 
especially at a venture so close upon a joint. In this 
dilemma the girl was ordered to bed, and a large 
linseed poultice applied. Removing this in a few 
hours, a careful search discovered one-third of the 
needle. In twelve hours a second poultice was applied, 
the result being the recovery of the midale portion. 
A third application, and the remaining third, the 
point, was, after a most patient search, found. Fitted 
together, the needle was entire. Four heaped table- 
spoonfals of meal put into a saucepan with a small 
quantity of heated lard, and mixed well when on the 
fire with cold water, rapidly, and well stirred till quite 
hot all through, makes the best form of ponltioe for 
the purpose, stiff and firm. Months of saffering may 
be spared by remembering the saying,“ A stitch in 
time saves nine.” H. B. 

[11564.] Blackberry and Strawberry (U. d). 


—I have read and re-read this query without being able 
to make ont which of the fruits the first two sentences 


i relate to, or what M. Paris wishes to ask about the 
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blackberry, which he does not name after the above 
heading. I never heard ofits cultivation, though it is 
drougbt to market both in England and France. It 
requires to be very fully ripe before developing its 
peculiar flavour, and seems to be nearly always, when 
gathered at all, gathered too soon. This flavour ex- 
ceeds in richness tbat of its two cognate varieties, the 
red and white raspberry, as much as the black currant 
exceeds the red or white. I know not whether bota- 
nists have in these cases made the black fruit another 
epecies from the red aud white, but its flavour would 
seem to entitle it to that distinction; and there are 
other differences, as the black currant, having a much 
larger “snuf” (or remains of the flower), and the 
blackberry, growing in greater bunches than either of the 
cultivated rubi, and having stouter thorns. J once read 
in a newspaper of some seeds fonnd in the stomach of 
a skeleton in a Wiltshire barrow being sown, and pro- 
ducing the red raspberry! This was supposed to show 
that the red, as well as the black fruit, had been iu- 
digenous in ancient Britain, and bad since become 
extinct. Some botanical reader may perhaps tell us 
where the raspberry is now indigenous, and how we 
obtained it.— E. L. G. 


l11572.]—Compressing Water.— May I venture 
to point out to Saul Rymea that in replying to this 
question (p. 284) a detail bas escaped his memory, 
which, although, of little importance, probably, so far 
as concerns Mr. Westwood’s query, may as well be 
mentioned here. The compression produced by each 
additional pressure of one atmosphere in one million 
parts of water Jrerd from air was found by Colladon 
and Sturm to be 51:8 millionths. This result is almost 
identical with Saul Rymea’s,” as given at p. 284, save 
that the italicised words are omitted in his reply. I 
hope Sanl Rymea” will not deem me guilty of need- 
less and carping criticism in directing attention to the 
lapsus. I merely do 80, because in compressing water 
containing air, the result obtained by Colladon and 
Sturm was 49 5 millionths. The latter resnit approxi- 
mates more nearly to Regnault's 47 millionths. In 
fact, Regnault's result may be taken, I think, as the 
mean compression of water, if we call Colladon and 
Sturm’s 49°5 millionths the maximum, and Oersted's 
46°1 millionths the minimum result.—A. J. v. G. 


(11589.] Dry Steam.—I am afraid “ A., Liverpool,” 
is still rather at fault in his attempt to explain what 
dry steam really is. Every one knows that each incre- 
ment of heat increases the pressure of steam, but action 
and reaction must be reciprocal, and thorefore the 
pressure of the superheated steam must be as great 
towards the boiler as towards the other end of the pipe; 
and, indeed, if the resistance was not greater at the 
boiler end than at the other, the steam would evidently 
rush as readily back into the boiler as into the atmo- 
sphere; the pressure of the steam, therefore, after all the 
additional heat it has required by passing throngh the 
farnace coil, cannot possibly exceed the 3lb. presenre 
in the boiler. Still, this is along wey from accounting 
for what dry steam really is; and, I suspect, if 
chemistry — which “A.“ seems to ignore — cannot 
give a satisfactory explanation, still less can pneu- 
matics.—CaLoric, 


[11589.] —Dry Steam.—JIn my rep! . 284, for 
250° C. read 2600:C.—F. T. ee 


(11689.]—Dry Steam.—This very easy query has 
been singularly ill-treated ; not one reply without some 
ludicrous error! First, A., Liverpool” (p. 157), says 
“ You may place yonr band in high pressure steam,” 
which is absurdly impossible. The only way to touch! 
high pressure steam would be to have yonr hand bound 
to an aperture in a boiler, so as to form a valve confining 
the steam. That which has once left the boiler, be it | 
only a barleycorn from the outlet, is no longer high, ' 
but“ low pressure steam, and the reason it will not 
scald you like the lower pressure steam of a tea-kettle 
is its cooling by sudden expansion. I cannot see 
(with deforenco to “Caloric,” p. 232) how the term 
“dry” steam can ba otherwise applied than as a 
synonym with “ overheated " or“ subsaturated steam 
that which will dry bodies, or take up additional water. 
Atmospheric steam is dry, except in a rain-cloud ; dry 
even in falling rain, and may have ite dryness ex- 
pressed by the number of degrees it has to be cooled 
to reach its “dew point,” or become “ steam of satura- 
tion.” The comet of the Deluge, however low in tem- 
perature, was, I have no doubt, dry steam: and need 
not during its whole fall render the air anywhere a 
wetting air, though a mile of water should fall through 
it as rain in a day or two—of course, the steam that 
“Caloric” says (p. 100) was incondensable by cold, was | 
no longer steam at all, but decomposed, as all steam is 
when passed over iron, zinc, coal, or other combustibles 
at a temperature to kindle timber, - but not decom- 
posed into oxygen and hydrogen,” after “J. L” 
(p. 181). The oxygen remains with the iron or zine, 
or carbon, and in the latter case forming carbonic 
acid, will, by its mixture with tho bydrogen, make it 
uninflammable. This would even be the result of 
passing through tubes of red-hot cast iron, but with 
wrought iron the steam may be made inflammable 
hydrogen, and balloons have becn thus filled. Of 
course, acertain remnant of undecomposed steam 
would also mark its infammability.—E. L. G. 


[11630.] —Compendious Perpetual Calendar 
(U. A.). — The querist should refer to Tue Per- 
petual Cross Calendar,” by C. J. Recordon, B. A. Lon- 
don: Trubner and Co. This little work was noticed 
not long ago in the ExdLIsE MrcHanro, and in the 
introduction to it, the querist will see how he could 
construct such a calendar as be desires, say in metal, 
by rendering the position of certain pieces of the 
ria there described yearly interchangeable.— 


— a 


01632.. —Debility.—I may, perhaps, be permitted 
to make a few remarks with reference to the discussion 
between“ Amateur and Saul Rymea.” The latter 
thinks there is no occasion to defend either allopaths 
or bhomceopaths against the charges of the former. 
Now, as one desirous to learn, I should be very glad if 
“Sanl Rymea” would state what the principles of 
allopathy really are, and what is their rationale. Till 
lately the sheet anchor of the medical profession was 
the lancet, which wae used indiscriminately in diseases 
of every cluss. Take the instance of typhoid fever. 
Here, as far as modern science has been able to ascer- 
tain, the blood is poisoned. Asa remedy allopathy 
dictated the withdrawal of a part of the blood in the 
hope of purifying the remainder. Is not this jast as 
logical as if we, in order to disinfect a river suffering 
from the inflox of sewage, shonid pump ont and throw 
away a few gallons of tbo water, hoping that such « 
step would in some “occult” manner render the resi- 
dne limpid and wholesome? If “Sani Rymea is 
acqnainted with the history of medicine, he mast be 
perfectly aware that what aro oalled ‘feverish symp- 
toms” were deemed especially to indicate copious 
blood-letting. Yet, he ought also to know that those 
very symptome are brought on by loss of blood, as 
every army surgeon who has had experience on the 
battlefield can testify. It may be suid that blood - 
lettivg has now fallen into comparative disuse. 
Granted: thanks to the pressure from without, which 
the Anti-Loncet has contributed to oreate. But has 
the irrationality of the practice ever been formally 
admitted? And what shull we say of a system which 
cau thus repudiate its grand procedure, and yet claim 
the adhesion—I will not say of scientific men—bnut of 
a community not void of common senso? Equally 
prevalent with blocd-letting, aud almost equally 
ruinous, was the sweeping use of drastic purgatives. 
But a short time ago, if au allopathic practitioner was 
called in, one of his first steps was, quite irrespective 
of circumstances, to administer a brisk dose of what 
is still popularly and inclusively called“ medicine,” 
This error, though on the wane, as the diminished 
consumption of Epsom salts can prove, survives still 
in the “theories of quacks,” who appear to treasure 
up what the allopaths have gradually and quietly 
repudiated. But I cannot help reminding Saul 
Rymea” that the allopaths have by their practice 
created that very fuith in Solidway's pills“ which he 
now deplores and wonders at. Saul Rymea” may, 
again, urge that random purgation is now less fre- 
quently employed than it was half a century ago. True, 
nllopathy is gradually changing its nature, thongh not 
its name; its practice, though not its principles, and 
is approaching tho altera tonic sistem. Your corre- 
apondent thinks that nervona debility is certainly not 
the cause of cholera. Will he kindly explain how it is 
that, of three men, living in the samo liouse, and ex- 
posed to the same intiuences during the epidemic of 
cholera, one shall entirely escape the disease, another 
shall take it, but recover, whilst the third shall die? 
Heart-disease seems also to your correspondent some- 
thing inconceivable as u result of nervous debility. Is 
he not aware that it increnses almost pari parsu with 
disease of the brain, and that it is fouud most widely 
prevalent among the very class who are most subject 
to the latter? The fact is that allopathy, at least in 
the days when it was young nud bold, conceived of dis- 
ease as a positive entity—as a something which could 
be drawn ont by blood-letting; driven out by purga- 
tives and sadorifics, or poisoned by “drugs and 
counter drugs.” The only diiliculty was that some- 
times the patient was poisoned instead of the disease. 
There is deep trath in the story of the French phy- 
sician who undertook tho trentment of a desperate 
case of cutaneous disease. Tho ernption gradaally 
vanished under his treatment, but just as the lust 
traco had disappeared the man died. The physician, 
carefally examining the corpse of his patient, re- 
marked with an air of self-comptaconcy, “ Il est pour- 
tant guerri.” This is scarcely n caricature of allopathy. 
I will only add that I shall be very glad to auser, 
through the ENGLISH MECHANIC, any quostions which 
may be put to me on this important subject. CHARLES 
Rooke. 


[11650.] —-Annealing Steel.—It is what are 
called pins~viz., fine hard places—in the steel that 
spoil your cutters. They will sometimes defy a file 
to touch them; you can make your steel beautifully 
soft by putting it into a box made for the purpose, filled 
with dast charcoal, closed nir-tight, heated thoroughly 
through toa red heat, and then allowed to get cold. A 
piece of stout gas-pipe, with one eud welded and the 
other plugged, makes a very good box for a small 
quantity of steel. For large quantities make a char- 
coal fire, heat the steel to a red heat, and let the whole 
get eld together.— KrnLE. 


11658. — Boiler for Small Steamboat.—In 
reference to the above query would P. W. H. J.“ 
please inform me if the boiler and engine, as shown 
ou p. 259, would be powerful enough to drive a boat 
2lít. long by 7ft. beam? And would there be a 
governor required. as I think it would not work without 
one or a fly-wheel,? The engine is stated to be 7in. by 
gin. stroke: am I to understand that 3jin. is the 
diameter of the cylinder and Tin. the length of stroke? 
Are the double eccentrics for reversing gear? If s0, how 
are they joined where the two ends meet? An answer 
to the above will much oblige.— W. H. SHEPHERD. 


(11674.)—Stretched Indiarubber.—I do not 
suppose that any of your readers can give Philan- 
thropist ” the information he requires. It appears to 
me that the power required to stretch the rubber would 
be more than that given out by the rubber in returning 
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(11687.]—Speeding Machinery.—Eruatcom.— 
The last two lines or so of my reply belong to reply 
11869, Zing v. Coal— PHILANTHROPIST. 


(11711.]—Time at our Antipodes.—Is" Kelby" 
anite sure that every particle of fog has cleared away 
from his own mind with regard to this question? He 
telis us that the announcement of the destruction of a 
building in Paria by fire at 12 o’clock can be made in 
New York the same evening, a similar case to the 
publication in London of the eclipse telegrams from 
India on the afternoon of the day on which the event 
occarred. He also tells us that telegraphic messages 
from New York are fonnd on our breakfast tables. 
Surely he does not mean the news of the previons 
evening, in which there would be nothing extraordinary. 
At the time we were acquninted with a message flaahed 
the same morning we should have finished our break- 
fasta long ago. I may still be enveloped in a fog, but 
to me the two statements do not seem to be accordant. 
I may have been in error in assuming the diagram 
No. 1, on p. 284, to represent the simitaneons 
existence of Tnesday all over the world, and even if 
this be so the principle will nevertheless remain, as is 
manifest from the following statement :—A day of 
twenty-four hours — Tuesday, for example — can 
only exist simultaneously over the world for a inge 
moment; previous to this moment seme portion of 
Monday remnins to some of tho inbabitants of the 
earth. At and after this moment a portion of 
Wednesday comes into existence. The Monday ia 
separated from the Wednesday b its being Tucsday in 
every part of the world. After Monday is gathered to 
its predecessors Tuesday is separated from Wednesday 
by a singlo meridian on the bemi: phere turned away 
from the sun. As this meridian approaches the sun, 
more and more of Wednesday comes into existence, 
and less and less of Tuesday remains. When this 
meridian has passed over an arc of 15° one hour of 
Wednesday exists, leaving two:ty-three hocrs of 
Tuesday. The time east of thia particular meridian 
is reckoned as of Tuesday, the time west of it as of 
Wednesday. Will “Kelby” have the kindness to deter- 
mine whichof the 86u meridiaus it is? Perhaps it may 
assist Kelby“ if he can really devote safficient thought 
to the subject, to erll attention to the increase, tal 
establishment, avd decrease of the absolute, as distin- 
guished from the loca) day on the earth. Diagram 
No.1, on p. 234, assuming it to be Taesday over the 
whole world, gives the commencement of the absolnte 
Wednesday on the meridian 270°. Twelve hours after- 
wards the meridian 270° eomer up to the sun, diagram 
3. Daring these twelve hours Wednesday has been 
increasing, but as yet its noon has not occurred. 
Bearing in mind that twenty-four meridiavs mark the 
successive hours, twenty-four noons of Wednesday 
must transpire before the departure of Wednesda? 
from the earth, aud whon the twenty-fourth has passed 
the decreasing portion of Wednesday has still to ran 
out. We have consequently four periods of twelve 
honrs each. When the meridian 270° is turned away 
from the sun it is Tuceday everywaere. Daring the 
first period the twelve morning hours of Wednosday 
occur to places west of the upper solar moridiar, dia- 
gram 3. During the second period twelve noons cerar, 
and Wednesday is established over the whole globe, 
diagram 6. Daring the third period the remaining 
twelve noons transpire, and one half of Wednesda: 
has departed, one half of Thursday having taken its 
place, aud during the last period the afternoon houra 
of Wednesday leave the globe at places east of tbo 
upper solar meridian, and Thursday is fully ests- 
blished. As, according to Kelby,“ Iam in s state of fog 
it is not unlikely that I have imagined the above ĉe- 
scribed diurnal progression, if so, I bey my readers to 
regard it as an instance of the use of the imagination 
in scientific inquiry.—W. R. Bint. 


[11711.]-—Time at our Antipodes.—Some of 
your correspondents appear to have got into a maze 
on this subject, and by diagrams have only made con- 
fasion worse confounded. I sha)! endeavour to enswer 
the very scusible question put by T. S.“ Fortanately, 
there is no great amount of inhabited or inhabitable 
land at onr antipodes, or as “T. S.” justly remarks, 
there would be great confusion, because immediately d- 
the east of the meridian of 180° it is Sanday and to the 
west it is Monday, and any of the small groups o! 
islands situuted in the Pacific on either side of this 
meridian may have Sanday on one island and Betor- 
day on an adjoining one. The only parties at present 
affected by it are travellers by sea, and it is usual for 
all navigators on passing the meridian of 180°, if goin? 
eastward, ray, on a Saturday, to call the nert day als» 
Saturday, thus having two Satnrdaya in the week; dat 
if going to the westward they wonld skip over the 
Sunday, and have only six days in that week. I hope 
anes 3 may throw some light on the subject to 
ac Ai F. 


111711. - Time at our Antipodes.—Replyinc to 
“Kelby” on what he considera a very interoating 
question, I think I can satisfy him, and set the qaestiva 
at rest, having travelled much over the Australian Con- 
tincnt, and also most of the islands in the South 
Pacific, and spent some considerable time at the Fiji 
Island named by him, with whose man-eating kine, 
Thackambau, I am personally acquainted. I teg 
to state that in every island I thus visited they reck-n 
their time in advance of ours, and in no case did I find 
it, or hear of its being reckoned, otherwise—tbhe reason 
being, I presume, that by far the greater majority ct 
Europeans have arrived in those islands from the west- 
ward, and, therefore, have shortened each day in pro- 
portion to the distance travelled due east, autu, 
arriving on the 180° longitnde at any given day at 
twelve noon in England, it will be twelve the previous 
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SEPARATOR. 


(11711.]—Time at our Antipodes.—I have to 
Chack Mr, W. R. Birt fer the trouble he has taken in 
answering my question. and only regret that the knotty 
point is to my mind still unsolved. In his letter (p. 259) 
ne states that I am wrong in supposing that n message 
dispatched fram London at noon on Tuerday, May 7, 
would be dropped at New Orleans at 6 a.m. on the same 
day; and, further on, explains that the difference in 
time reckoned according to the earth's rotation being 
18 hours, the message would really be dropped at New 
Orleans 18 hours in time later than its despatch, or at 
6 am. Wednesday“ morning, not on Tnesday” 
morning. This, reckoning New Orleans to be 270° 
East instead of 90° West, eeems right enongh, but un- 
fortunately totally at variance with daily experience. 
Wo have no direct communication with New Orleans 
by telegraph, but we have with Now York, and as the 
longitudinal difference between these two cities only 
accounts for about one hour diference in time, either 
place would answer my purpose quite as well. But to 
be correct, if the time at New Orleans be 18 hours 
later than our own, the time at New York should be 
19 hours later, but this is not the case. Every afternoon 
abont 4 pm. we receive in London the opening prices 
of the New York markets of that vary day, the markets 
opening there at abont 11 a.m. Now, applying the 
argament of Mr. Birt, that the time at New Orleans is 
18 hours later than our own, and therefore at New York 
19 hours later. Tuesday 4 p.m. in London, ought to be 
eynebronons with Wedneeday 11 am. in New York, not 
Tuesday. Referring to his diagram No. 2 in his former 
letter, p. 234, he says: “If now we take the times for 
diagram No. ?, we have 


80° civil time, Tuesday, Mav 7, 6 p.m. 

270° , „ Wednesday, May 8, 6 a.m.” 
Clear enough as regards the difference of 12 hours, the 
one being tho antipodes of the other, but he also shows 
0° civil time, Tuesday, May 7, 12 noon; 
and as I bave jnst shown that by our telegraphic 
despatches that tha time at 270° (or 90° West) is 6 a. m. 
Taesday,and nt Wednesday, I only find myself landed 
at my origival starting point—viz., that the message 
from London, Tuesday, May 7,12 noon, by the east, 
if dropped at Calentta, would find the time there to bo 
Tuesday 6 p.m. (this is admitted), and that the one by 
the west, if dropped at New Orleans, would find the 
time to be Tuesday 6 n.m., and thus meet at tho 
antipodes the firat at Tuesday midnight, the second at 
Tuesday break of day. That every day must have an 
absolate commencement somewhere on the earth's sur- 
face, I do not donbt, and I can only imagine that every 
country fixes its own time, or adopts that already fixed 
by some otber; but if the two cables could drop a 
message every 15° equivalent toone hourin time, there 
must be somo point at which they would find themselves 
entirely out in their reckoning. I would add, that 
though the Americans reckon their time by the Ob- 
servatory at Washington instead of Greenwich, their 
day from San Francisco to New York is precisely the 
same as onrs, therefore we could not have Tuesday 
12 noon at London and Wednesday 6 a.m. at New 
Orleans at the same moment—T. 8. 


{11718.1—Cheap Water Filter.—The zine and 
lead won'd not improve the water; bnt would not do 
more harm than tho usual zinc-lined cisterns and lead 
pipes.—AQuaARIUS. 

(11721.]—Assayer’s Duties. — Thanks to J. 
Roskell for his kindness in bringing under my notice 
the fact that the method giron by me in reply to 
„G. T. II.“ is not correct. Tho rules given would, 
indeed, be right enouyh if such a thing existed as a 
copper ore standard, bat there is no such thing, the 
so-called standard“ being a sublime hambog.” 
Now, nnfortanately, when G. T. H.'s’ query first 
appeared, I was bnsily ongaged, and could not find time 
to reply, and when I had the time, I found that I had 
misplaced the number containing the query, so that it 
was ont of my power to apply myself to tho solation of 
the example given. Had I done so, I would have ad- 
vised G. T. H.“ to see from the last sales the average 
standa:d of such low produce ores, and then to apply 
tuo roles giver, when ho would have a fair approxima- 
tion to the value of his ore; or he might take the price 
per unit, and from the produce of his ore deduct its 
value. Indeed. I coald show “G. T. H.“ one other 
mode of valuation, and explain at length the valuation 
of tic silver and auriferous orea, were it not for the 
game reason given by J. Roskell—namely, that it would 
be a betrayal of professional contidence. My rule, 
withont t! is explanation, would be certainly ridicalons, 
as even at the prescnt high rate of copper, G. T. H.’s” 
are is only worth abont, at the ontside, EI 128. a ton. 
I need burdly remark bow mnch obliged Jam, there- 
fore, to J. Ruskell fur his kindness in pointing out my 
error, and I deeply regret that one so capable of con- 
tributing to our metallurgical department does not 
oftener figure among our correspondents.—Un IRLAN- 
DAIS. 

(11725.] — Reversing Gear for Oscillating 
Cylinrers —" Erin” will fin. the usual plan em 
ployed in the steamboats on the Thames descrihed by 
„Jack of AH Trades” on page 91, Vol. XIV. No 
better system has yet been devised.— E. M. 


111727.] — Cork-cutting Machine.—" Balma- 
tino will find a description of a machine of tbis kind 
in Spon’s ** Dictionary of Engineering,” page 1082, but 
whether that is the beat, or what is its price, I cannot 
inform him. — E. M. 

11731. — Boot and Shoemaking.—First you 
unt pet patterns. Some leather-sellera will cat you 


surest way is to take an old shoe or boot to pieces. Get 
one the pattern and size you want it, put the pieces in 
water to soften them, open them ont, and Jay them on 


r11891.j—Question in Trigonometry. — The 
following is one solntion of this question, without 
caleniating any anglea: Let A = area of the triangle, 
and 3 = sum of lines drawn from angle to point, P = 


thick paper, aud ent pieces of paper the size of tho! u +v + w 


leather, tack these picces of leather together with 
small stecl tacks, or pasta them with paste (paste made 
with rye flour is best); then close or stitch them 
together, holding them between your knees with 
clamps. Next get the last the size you want yonr 
shoe. Procure some insole leather, soak in water, 
place the last on the smooth side, mark the leather 
round the size of tho last; then cnt the pieces off 
exactly by the mark, place the smooth side on the last, 
tack on with three or four tacks, press it close to the 
last, and while wet trim your insole close to the last all 
round. The shape of your shoe depends on this. 
Trim the rough off the bottom of your insole. Some 
shoemakers make two slight nicks round the insole, one 
about a quarter of an iuch from the edge, the other 
about half an inch. Putting the awl iu at one and 
out at the other of these nicks vou sew more level, 
and the stitches are not so liable to break their hold of 
the loather. Next place the top level and straight on 
the last, get the pliers, and pull tight over the toe; 
drive a tack in the centre of the toe, and one in the 
heel. Shoemakers generally pash some bits of leather 
betwixt the last and the top leather on the instep, 
according to the size of the foot round the instep. 
Next, tack the top all round, then get a piece of top 
leather abont an inch broad that will reach round the 
heel. You then place the heel of the shoo towards 
you, holding it on your knee with a strap, which goes 
under your foot and over the shoe. Sew round the 
heol first, pnt your awl in at the insole, but not too 
deep; sew the narrow piece round the heel, leaving 
enongh to tarn over; this done, take a bit off the edge 
of yonr welt, and sew round your shoe, putting from 
fonr to five stitohes to the inch; keep your welt level 
while sewing. (Get a stick. make it flat at one end, 
work it ronnd your shoe, between the top and the welt; 
trim your welt round level, cut your leather level round 
the heel, tarn the narrow piece of top leather (some 
call it a ran) over, and stitch down with a few stitches. 
Place your shoe on the rongh side of your bottom 
leather, mark round, and cnt off. You might save a 
little leathor by patting vour sole about half-way along 
the heel. Then pnta bit of inferior leather to finish 
up the heel, hammer your bottom soles, fill ap the 
middle with small bits, pnt on your sole, and tack 
down. Next stitch the sole on; place the awl through 
the welt, holding the shoe so that you will 
stitch towards you; place the heel on, prt 
the gwl. between tho top and the narrow piece that 
is turned over and through the Lee) pieces; these being 
rewn on, get the sharp end of your hammer, and ham- 
mer round the edge of the sole and welt while ther 
are wet, this will made the edge better to finish. Trim 
the edges round when dry, being careful not to cut the 
top leather; scrape round and put ink on, let the ink 

dry, put your heel-ball on, and hoat your iron bot | 
enongh to melt the ball, bat not to barn the leather; 

rub up with a bit of old cloth. If Mr. Lonsdale wants | 
to make tho bottom smooth, and put a polish on, he 

must cnt a nick in the bottom sole to let tho stitches 

in; then scrape the bottom, and file it and rub with 

snod-paper (he must do this with the edges, if he wants 

a first-class polisu). He can colour the bottom if he 

thinks proper. He can buy the tools at the leather- 

seller's—a shoemaker's kit contains but few. I will 

answer any questions that ho asks for information on 

shoemaking to the best of mv ability, either on sewing, 

riveting, or pegging.—S. H. L. 

[11756.] - Power of Water-wheel.—It isa pity 
the pipe is so long, as the water loses“ head“ from 
fluid friction. I cannot sav exactly how much, as I! 
have not access to tables. O't. fall in pipes, 14ft. in. 
fall at wheel. Suppose the effective fall to be 19ft., 
and the buckets threo parts full; if filled too full the 
water runs out tov soon; 48 x 5 = 240 gallons, or 
2400lb. of water dolivered to wheel, 2400 x } = 
1800lb. contained with the buckets three parts fall; 
1800 by 6 = 10,800ib. of water delivered to whoel per 
minute, 10,800 x 19 = 205,200 units of work; take 
the modulus as 6 or 3-5the, we get 123,120 units of work 
per minute, or about 3$ horse- power. The overshot 
water-wheel utilises the velocity of the water as well 
as ita fall, bnt the weight of water on the wheel increas- 
ing the pressure on the axis angments the friction.— 
PHILANTHROPIST. 


{11799.]—Botany of Cornwall.—The Christian 
Kuowledge Society publish " The Flowering Plants of 
Grent Britain,” by Anne Pratt, in three vols., which 
are ten shillings each. There is a plain practiral 
account of every flower, and a coloured picture of each 
also. I have used the book for years, and have seldom 
failed to identify a flower with its nid. There are com- 
panion volumes of mosses and ferns.—E. M. P. 


(11801.}—Question in Trignometry.—Finding 
that the answers by “H. H.” and Theodplite ” to | 
this query did not exactiy correspond, I workod it ont 

myself, and fonnd A P = 700:033, B P = 600028. and 

C P = 499927. I also worked it backwarda, using 

% Theodolite's“ 500, 690, and 700, and Numa's 

three angles of 120° each, and found the side A B = 

1126:95, the side AC = 1044:03, and the side BC = 

95447; instead of 1137, 1014, aud 953°9, as given by 

“Noma.” As no two of na agree, will “ Nama” 

kindly aay, in the ENGLisa Mecuanic, which calenla- 

tion he considers nearest the truth? And I shall also 

be obliged to “H. H.“ to say whether his method of 

eonstrncting the diagram is applicable to any triangle. 

Would it do, supposing the angles from the station P 

within the triangle ABC had been 100°, 180, and 

130° ?—TBIANGLE. 
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S=utot w= + (421 5242) 4 2˙84A | 11799 9884 


u= 8 7 B+ — 24 7000864 
3 3 8 
o= B c 2b = 6000301 
8 8 8 
w m= By +b Te 439.9219 
3 33 5 
F. II. 1799-9884 


(11801.)}—Question in Trigonometry. — Your 
correspondent H. H.“ has embellished his reply to 
this query with a more elaborate diagram than is 
usaally employed to illastrate the problem whieh is 
the subject of it, and I wish to be informed, through 
the ENGLISH MECHANIC, whether H. H.'s” directions 
and diagram will apply to all triangles having the sta- 
tion P within them, or whether they will serve for one 
description of triangle only ? Suppose, for instance, 
the station P had been at D, half-way between A and 
P in H. H.'s” diagram, how would the intersection 
of the circles described from the centres of the equi- 
lateral triangles have fixed the position of this point ? 
I shall be glad to be corrected if I am wrong, but it 
appcara to me that H. H.'s” method of finding P 
will serve for such triangles only as have the angles 
subtended by their sides from P = 120 each.— 
THEODOLITE. 


(11811.)—Lime-juice and Glycerine.—Thanks 
to Auld Reekie,“ and will he kindly inform me how 
to prepare the lime-water, and the tincture of can- 
tharides ?—CouNTRY BARBER. 


(11818.}—Aerated Water.—Gazogene too expen- 
sive for my private use; is there anything cheaper that 
would answer same purpose.—CounTay BARBER. 


(11825.J—Testing Bleaching Powder.—The 
mode proposed by Aughrim” and Ethyl” is certainly 
much more aceurate in skilfal hands than the one I 
gave. Will“ Ethyl” kindly inform me where he obtained 
samples of chloride of limo eentaining 35 per cent of 
available chlorine ? This exceeds the theoretic amount 
of available chlorine contained in the cemponad 
Ca oa while in the commercial product I hare 

? 
never fuuxd it to pass 20 per cent.—8. BOTTONR. 


[11896.]—Tinningand Soldering.— W. T. M. D.,“ 
if he refers to my communication, will find that I state 
distinatly that resin is only to be used in soldering 
lead or zinc, that being the flax suitable for those 
metals, or candle grease will do for lead. If he ever 
spent a day in soldering with spirits of salts, he would 
not clean his hands either with * clear water,” or even 
with soap without a deal of trouble. I have to call in 
the aid of washing-powder.—A., Liverpool. 


(11835.)—Arsenioc in Wall Papers.—The plans 
for detecting arsenic, described at p. 263, by F. 
Greenway, and E. B. H.,“ are very good, and unless 
the quantity be extremely small, will auswer. There 
is, however, the possibility of avery small quantity of 
arsenic being carried away in the gus allowed to escape 
to avoid risk of explosion, aud, ifthe whole quantity be 
very small, it may thus escape detection. This is not 
probable, buat possible, and may be avoided by a 
sligut moditication of the apparatus proposed. Instead 
of using a common bottle or test tube, if one be used 
with a little hole at the bottom, and the bottle quite 
immersed in water contained in a larger vessel, the 
bottle may becompletely filled with acidulated water, 
containing also the zinc and the substance saspected 
to contain arsenic in some form. The hydrogen 
generated will displace the water, and being unmixed 
with air, may be burnt without exploding. It is 
convenient to confine the gas as generated by a small 
stop-cock. If there be arsenic in the hydrogen, the 
flame will be more visible than if there be none; it 
will produce alittle smoke, which will condense on glase 
(or on copper wire ganze, which is better) in the form 
of metallic arsenic or of white arsenic, most probably 
some of both. Tomake certain that this is arsenic, it 
should be converted into white arsenic, by hoating it 
in a test tube by a small flame of a spirit lamp, 
dissolving it in a few drops of water, acidulated with 
hydrochloric acid, and testing with salpharctted 
hydrogen, which gives nn intense yellow slightly orange 
precipitate ; also with nitrate of silver and bisulphate 
ol copper, adding with each a very small quantity of 
ammonia, The flrst will giva a bright lemon yellow, 
the last an intense grecu precipitate, both soluble in 
excess of ammonia, precipitated again by acid. Sdme 
prefer to the first process precipitating metallic 
arsenic from an acidulated solution by immersing a 
slip of bright sheet copper, which becomes leaden 
coloured if arsenic be present. The slip of copper is 
tben placed in a test tube, and the arsenic driven off, 
oxidised, and tested as before. I prefer the redaction 
by nascent hydrogen as first proposed by Mr. Marsh, 
but some think the other as good and less troublesome. 
—PuHILo. 


(11839.]—Pliates Chemically Clean.—I have for 
many years taken a deep interest in its chemical 
bearing in photography, and after very many experi- 
ments—Carey Lea's bichromate bath inoluded—have 
found nothing so effective as the well-known Diamond 
Polish,” and the later, but, if possible, more praise- 
deserving, “ Tanicare,” both to be obtained of most 
dealers.—OrREB. 
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[11853.]—Pedal Harmonium.—I thank “ Pneu- f 
matic Lever ” for his kind answer to my query, and 
shall be glad to have his plan for pedals, actions, and 
soundboard. Should like the pedals to slide under in- 
strument; depth of my case 2ft., length (inside) 38in. 
The tubes I require are such as are advertised as being 
in the “Canterbury Model,” by Rudd and Co., in which | 
the vibrators are said to be ranged on vertical tubes 
instead of the horizontal arrangement, thereby giving 
a more organ-like tone.—G. J. C. 


(11887.]—Hair Dye.—The best hair dye that can 


gallic acid (separately). If“ Gray Beard " will adver- 
| tise his address he shall have the benefit of an analysis 
I made some fonr years since of one of the best hair 
dyes extant, and much advertised, as well as sold at a 
high price.—R. M. Hatcu. 


(11891.] Contents ot Cistern.—I think “J. K.” 
| mnst mean the cistern to be like the lester D. placed in 
this way, O, if so, the following rule may do:—To 
three times the square of the eistern's radius, add the 
square of its height, then multiply the sum by the 
height (or depth), and the product by 5236 for 
solid content, which eum, divided by 277278, will give 
the number of imperial gallons.—0. B. 


[118908.}—Tempering Cast. Steel Chisels. — 
If U. V. U.” adopts R. Welbank's plan to harden his 
| chisels, he will bave nine out of ten of them break off 
just about where the surface of the water came. The best 
way te harden chisels of this kind is to get the ene 
part only to a red heat, plunge in water slightly chille 
| till cold, brighten on stone, and bring down to dark 
purple by patting head into the flre,.— KrnLxE. 


111908. —-Quinine.—(1.) Quinine is rarely adulte- 
rated at all, especially the well-known makes. When 
it is, its adulterants are chiefly quinidia and cinchonia, 
(2) which may be detected in the following manner :— 
Take 10 grains, add 10 minims of dilate sulphuric acid, 
and half an ounce of water, which dissolves the sus- 

oted sample perfectly; add ammonia, which throws 

own a white precipitate. This re-dissolves on agi- 
tating the whole with half an ounce of pare ether, 
and if pure, without producing any cry ine matter 
floating on the lower of the two strata into whioh the 
agitated fluid separates on rest. If either of the two 
other salts be present, they become very visible there. 
The upper stratum of fluid, if entirely removed and 
evaporated in the air without heat, must weigh 8:6 
grains, and is pure quinia. Salicine has been known 
| to be used to adulterate quinine, but on account of its 
property of turning red on the addition of strong sul- 
phurio acid, is, I should say, extremely improbable 
| now a days. If soluble organic impurities are sus- 
| pected, the salt will blacken with strong sulphuric 
acid, and when the quinia has been separated by 
| ammonia as described above, these will be found 
by evaporation of the solation. (8.) I do not 
| think it has ever been known to salivate ; such is not 
| its supposed therapentical action. (4.) Amorphous 
| quinine may be prepared by dissolving purified qni- 
noidine in pure sulphuric ether, decanting the etherial 
solution, and evaporating it with a very gentle heat. 
Amorphous quinine remains.—R. M. HATCH. 


111903. —Quinine.—I suppose that the question 
put by William Hamilton Hey refers ta sulphate of 
| gninine, and that what he calls amorphous quinine is 

the alkaloid itself derived from the bark. Sulphate 
of quinine is commonly adulterated by one or more of 
the following substances: Calcium sulphate, boracie 
| acid, mannite, sugar, starch, salicin, stearic acid, and 
cinchona sulphate, or quinidine sulphate. Pare quinine 
sulphate, when iftcinerated, does not produce any 
ashes. When it does, it is a clear indication that it 
it has been adulterated with mineral matters. If 
quinine sulphate is pure, two grammes of this com- 
pound will dissolve in 120 grammes of alcohol without 
leaving any residue. The residue, if there is any, 
consists chiefly of starch, or magnesia, or mineral 
salts. Salicin is easily detected by the deep red 
colouration imparted to the suspected compound by 
| the addition of pure concentrated sulphurio acid. 
Stearic acid is easily detected by dissolving qainine 
sulphate in water acidulatced with some sulphuric acid, 
as stearic acid does not dissolve. In order to detect 
mannite or sugar, dissolve quinine sulphate in 
water Apart ier rhe gente cad ke precipitate 
7 2 x ere nating, | bhy a Slight excess o e solution of baric hydrate. 
the best plan is to spot the parts requiring attention f : 

with aspbalte varnish or Basan black varnish, and Filter carefully the liquor, and pass through it a stream 
after printing, spot the white places in the usual way of carbonic anhydride, and boil for a few minutes, and 
with water-colour and gum, to match the tone of your | Alter again. The solation, when evaporated, will leave 
print. In reply to yonr second query, I should say you | PO residue if the suspected salt Tae freo of sugar or 
over-expose your outdoor pictures, which would fully mannite. As concerns the cinchonine sulphate, the 
account for the symptoms which you describe. Try | ei e a at 5 Sk 

0 7 xperiment.— R. M. 2 

5 Rn ! detected in the following manner: Pat in a test- tube 
1 gramme of the salt, and 12 grammes of other, and 
then 2 grammes of liquor ammonia. If there is any 
cinchonine it will form a perpa at the surface of 
the water, as the quinine will be entirely dissolved in the 
ether which occupies the upper part of the test - tube. 
Quinidine may be detected, as it does not precipitate 
by ammonium oxalate, whilst quinine does. Oxalate of 
quinidine is afterwards removed from the solation by 
adding some liquor ammonia. Does quinine cause 
salivation? This question will be better answered by 
a physician. How is amorphous quinine prepared ? 
Consult any manual on organic chemistry.—F. T. 


[11863.]—Barrow-in-Furness.—I am a joiner, 
and having heard of the place, and being ont of collar, 
I packed myself away there, It was all that J had 
heard as to business— plenty of work on hand and in 
prospect; in fact I got a job before I had been there 
balf an hour. Bat didn’t I wish myself back to 
Manchester, but I had spent my all in going and must 
needs stay and earn enongh to carry me back, and no 
more Barrow for me. I have travelled all over the 
United States and Canada, and have visited nearly 
every town of importance in England, but in all my 
wanderings I never saw such a dismal, straggling, un- 
comfortable looking hole; go where you will the horizon 
is bounded by interminable brick boundary walls, and | 
every here and there furnaces belching forth flame and 
smoke ; it is a veritable Pandemonium,” and a most 
ferocious climate, no lodgings to be had, and wages | 
low. The inhabitants, as a general thing, are the 
lowest of the low, and on pay-night it is next to im- | 
possible to get along the streets for drunken men. Go 
anywhere but Barrow-in-Forness.—ALEPH. 


[11876.]—Hydraulic Press.—I inclose a section 
of hydraulic press. A, the end section of press; B, 
the solid piston or plunger; C, the cylinder; D, the 
cistern or tank; E, the pump; F, the eccentric; G, 
the fly-wheel ; H, the supply pipe; I, the safety valve; 


K, the turning handle; L and M, high and low water 
marks. As there shovld be double actions, I need not 
go into details. Two pumps, two eccentrics, two 
supply pipes, two safety valves. I cannot show them, 
both being the end sections. — JosrrpH WILLIAM 
FENNELL. 

[11877.]})—Slide Valve Question.—Will Rook“ 
give detail of the action of the slide ? also state use of 
small lever seen on top of slide box, where steam 
enters, where exhausts, and what size steam and 
water cylinders would require to be for a fire-engine? | 
boiler being 3ft. high, 18in. diameter, 36 field tubes.— 
Pump. 


[11878.]—Photography.—To retouch negatives, 


[11885.] Power of Boiler.—I don't know of any 
existing rule for the solution of this question, so I have 
invented the following, which I extract from my note- 
book. Let N be the number of cubic feet contained 
in the boiler (plain horizontal cylinder), and z = num- 
ber of square feet of surface exposed to the action of 
the air, and z = the number of square feet contained | 
in the sides and bottom (area of bottom to be divided | 


by 2). Then N (z + 100 — 45 for small boilers and 
J 


Applying it to the case stated, 


by 50 for large ones. 


| 
2 ＋ 2 (4 x 1B) [11904.1— Suitable Spectaoles.—“ A.” has ap- 
er 165 parently arrived at that time of life that he must do 
* 10 l 10 jy | &s the writer does, use the weakest power that answers 
5 165\ .. i , his purpose by day, and if such power is too weak at 
*. N= (90 + — ) — 50 = say 2} cubic feet; . s| night use speetacies of greater power.—B. J. 


[11906.]—Spectroscope.—It is difionlt to say 
which is the better, to have a micro-spectroscope or a 
simple one, because they are both usefal in different 
ways. A very simple one can be adapted to the micro- 
scope or used as a pocket spectroscope for a cost of 
£2 2s.; but a really good instrument that will separate 
the D Hnes cannot be had under £5 6s, to £6 6s.— 


boiler of 12in. diameter, and about 26in. long, will be 
sufficient; but, as it wonld require constant atten- | 
dance, for fear of being short of water, I think that it 
would be better 15in. diameter, and 8ft. long. I think 
that it would be advisable to have a float, to let on the 
water supply besides the ordinary hand-tap, and a 
fusible plug. With these, the smaller boiler could be 
worked with as much safety as the larger one. The R. M. Hato. 

calculation is made for an uncovered sheet-iron tank, [11912.] —Chemical.—I should say you will get 
and if made of stone, slate, &c., the equivalent of z will | all the information you need from the last edition of 

sve to be much diminished.—P. W. H, J. | Fowne's Chemistry ” (Churchill).—R. M. HATCH, 


[11912.] —Chemical.—One fundamental alteration 


be made ia made with a solution of nitrate of silver and | bas been in regarding the atomic weight or oombinmg 


proportion of oxygen as 16 instead of 8; thus, hydrogen 
being 1, water was formerly considered as 1 * 10 or 


HO in symbolical language. It is now indicated 
by symbol H,O, which expresses two parte of 
hydrogen by weight (not atoms) to 16 of oxygen. 
Many of our other formula are changed in conse- 
quence. Roscoe's is a very good elementary chemistry, 
bat I do not know if tt gives much information on the 
atomic theory.— PHILANTHROPIST. 


(11914.] — Expansion Joints in Steam Pipes. 
—I prefer the old fashioned staffing-box and gland 
properly fitted up, and packed with good indiarubber 
rings lapped with apan yarn. I also cast four brackets, 
two on each pipe, a convenient distanee from joint, to 
receive a couple of tle roda for preventing pipes from 
being forced out. If pipes are already cast, fix a couple 
clasps, they will answer the same purpose.—CLEay 

INGERS. 


111914.1I— Expansion Joints in Steam Pipes. 
—The joint used is a staffing-box packed with india- 
rubber core, surrounded with hemp strands. To save 
expense, it would be as well to have an ordinary 
stuffing-box with packing wedged very tightly in it; 
but instead of haying the ordinary stufflag-box gland, 
to have just a round plate with a hole cat in it. This 
a 121 . when there are many required. 


(11915.}—Corn Soreen.—Dell's Complete Wheat- 
cleaner is the best I have ever met with.—H. M. 8. 


(11915. —Gorn Screen.—If A Young Tyke” has 
a barley mill on hbis establishment he will find it answer 
his purpose admirably.—S. J. 


(11920.]—‘* Jack of All Trades“ — This gentle- 
man would seem to be in a queer way, though I have 
no doubt bat that the symptoms are mainly the result 
of debility following his recent illness, and will eventually 
wear away. Bat should he wish to physic himself, let 
him take bromide of potassinm, 5 grains; tincture of 
nux vomica, 8 drops in loz. of water, Chree times a day; 
live as well as he can; have one glass of port wine 
daily; no malt liquors, and relax his studies, especially 
at night, for a time.—T. I. PRESTON. 


(11921.)—Curing Sprats.—I hope this article is 
not to be prepared for general consumption. Hating 
chosen some fine large fish, decapitate, and wash them. 
To one pint of pure olive oil add six bay leaves and 
six cloves, place the vessel containing the mixture oa 
the fire and raise to boiling point. Pack the fish in 
tin cases, pour in sufficient hot oil to cover them, avd 
solder down immediately. Keep for one month before 
using.—T. I. PRESTON. 


[11928.] —Potatoes.—Cutting off the tops neces 
sarily injures the potatoes to a certain extent, but as 
far as my experience goes the remedy, in this case, is 
preferable to the disease. As to the size of potatoes, 
that is a matter of taste, and on my table I always 
like to see fine specimens of everything. The saving 
of labour in digging the crop, in sorting, storing, and 
cooking, as well gs the fine sample for the market, are 
my reasons for preferring size. I have never found 
any hollows in mine, and I cannot say I have aa yet 
discovered that the smallest potatoes are the beat.— 
Inquinine MIND. 


(11924.]—To Millers.—I should advise M. C.“ 
not to have a 4ft. Gin. French stone for grinding wheat 
upon any consideration ; 4ft. stones are the best size 
he can possibly have, they take less driving, are quicker 
dressed, and not go liable to kill“ the flour. All the 
millers that ever I came in contact with like the 4ft. 
stone the best of any.—H. M. 8. 


(11924.)—To Millers.—Where a number of stones 
are employed the 4ft. size is generally preferred, as it 
is more manageable, and does not heat the flour 0 
much in grinding as the other. However, in small 
mills where two or three pairs of stones are at the 
most employed, a little time can be devoted to grinding ; 
the larger size is mostly employed, as more work can 
be performed by it. The speed at which each is 
driven ought to be about the same, the chief difference 
between the two sizes being that the larger requires 
leas face“ than the other.—TxvIoTDALE. 


(11924.]—To Millers.—A Aft. millstone has the 
greatest power, and is much easier driven than a 
Alt. 6in. one. Dressing has a good deal to do with the 
power and speed of a stone. I would recommend 
“M. C.” to have 7in. of face upon the stones, and keep 
the eye slack, as it not only allows the stone to run 
easier, but also makes the flour much shar and 
better. This is on the supposition that M. C.“ is a 
fiour miller.—Bxp or STONE. 


111927. —Ants.—In Spain, I cleared my bedroom, 
sitting-room, and verandah by dropping a few drops of 
tinctare of iodine down a hole in the bedroom, where, 
amongst other f ange they used to come up. I tried 
nearly every other photographic chemical previously. 
I never saw another ant after thisapplication. I think 
it would be worth trying for white ants, or preserving 
timber from them.—R. Y. T. 


(11927.}—Ants.—Has A. N. T.“ tried equirting 
solution of carbolic acid into the tube occupied by his 
namesakes? I think it will either drive tbem out or 
keep them in for good. Boiling water is bad for them 
if it reaches them before it gets cool, which is not 
always easy to manage.—PHILO. 


(11928. Microscopes.—These instruments are 


often advertised acoording to magnifying power; this 
is by no means the sole criterion ; two microscopes of 
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the same power may differ greatly in excellence. in 
other respects, such as field of view, brightness of 
image, achromatism, and clearness of definition, also 
in the steadiness of the mounting and apparatus. The 
old fashioned sort, having a vertical sliding tube, has the 
defect of requiring a somewhat constrained position 
for observation, and the eye, in such a position, 
is not so evenly lubrica with its secretion.— 
PHIL AXTHROPIST. 


[11987.]—Filtering Water.—Ordinary filtration 
bas little aseful effect in eliminating the impalpable 
sedimentary matter in waters derived from clay lands; 
whilst natural subsidence requires several weeks to 
secure clarification. The flood waters of the Nile I 
have filtered through charcoal re with no 
effect, I bottled flood water from a local stream weeke 
ago, nevertheless, complete subsidence is not even yet 
attained. ‘‘Jannifred™ will find that with potable 
water the most useful remedy is precipitation by calcic 
hydrate, being the late Dr. Clark's process, already 
described in these columns under several beads of 
8 amongst others, I believe, the Prevention of 

oiler Incrustation, for which see indices to last two or 
three vols. Cost: a penny or so per thousand gallons 
of water, and time a few hours.—W. R. 


[11938.] —-Carpenter’s Bench and Tool Chest. 
—The saws are buttoned to the top as A; the hinged 
lid of the upper till B is polished mahogany, as 
the fronts of the tills C, and divided in length to re- 
present drawers ; D is a mahogany slide to run from 
front to back. and acte.as a cover to plane box; E E, 
partitioned off for files and gimblets, &.; F F, for 
plough bits and brace bits, to fit in racks; G G, for 
ohisels and gouges in racks ; H H, spokeshaves, levels, 
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squares, &c.; I, hollows and ronnds, for heads; J, 
bench planes, panel planes, &c.; K, partitioned for 
plough, sash flister, and irom planes; L, section of 
end of chest, showing slides for tiles, and cover for 
plane box. I made one like this seventeen years ago, 
and took considerable pains with it, bat I never saw 
one more conveniently laid out for use, and for pre- 
serving my tools. I also made a small chest to go in- 
side the large one, to rest on slide D, which I used for 
a clothes box, and when coming to a halt, I took the 
small box to my lodgings.—B. A. B. 


{11989.]—Pantograph.—I inclose sketch of the 
pantograph ; the whole can be shifted, and adjusted to 


any size by the use of small thambscrews; no farther 
description necessary.—JoszPq WILLIAM FENNELL. 


[11989.}—Pantograph.—Wood Engraving.— 
Engraving op wood, as a pastime, is not worth a rap; 
and as a profession, the only way to learn the art is to 
be with an engraver for five or six years (ta some 
people even six years is not time enough). Engraving 
cannot be learnt from a book, because there are 
hundreds of little things that retine the work that are 
not mentioned, but which you learn by experience. To 
draw on wood, it is best to know something abont 


engraving, or at least what sort of drawings are the 
best to ent. When youare about to draw on the block, 
you must prepare it by spreading a wash of flake white 
on the surface. When this is dry, sketch in the outline. 
and then put on what are technically called the washes 
or tinte (which are composed of Indian ink and water 
in different shades) with a brush. This requires care, 
to avoid rubbing off the ground of white. To do this, 
you must put it on at once, and not go over it again 
till it is perfectly dry. When the washes are on, you 
touch it up with pencil, ink, and white, if requisite. In 
what is called a fac simile drawing, no washes are used, 
and itis all done with pencil or ink.—XYLOGRaPHER. 


(11948.} — Worms for Fishing.—Having only 
lately become a subsoriber to the ExoLisRg MECHANIC, 
I cannot tell you where to find the way given to prepare 
worms for baiting, but I think I can give you a few 
hints on the subject which may prove useful to you and 
others. Your expression “ preparing worms for baiting” 
may have a twofold sense: it may mean either pre- 
paring them for the hook, or for ground bait, and to 
ee, any mistake, I will answer both. Isaac Walton, 

n his Complete Angler,” says that camphor put in 
your bag with your moss and worms gives them a strong 
and so tempting a smell that the fish fare the worse, 
and yon the better for it,“ but I don't believe that. The 
means I use are simple, and, from experience, I can 
recommend them. Procure a large earthen mug (say) 
lft. Gin. deep, and lft. Gin. across; fill it half full of 
moss, well washed, dried in the sun, and damped before 
use; put your worms (maiden-dew worms are the best 
for all fish) on the top of the moss, and let them work 
their way down to the bottom; turn them over every 
day; thus treated, they will scour in about a week. To 
giva them a red, healthy, appearance, I mix bele 
Armenian (a red earth procurable at any chemist's shop) 
amongst the moss. is is, certainly, the best and 
simplest method for preparing worms for the hook. To 
prepare them for ground bait, I make use of three 
different ways, according to the water I fish in, and the 
fish I want to catch. If the stream be rapid and rather 
deep, I procure a ball of clay, about the size of a large 
turnip; I beat it ont until it is a quarter of an inch 
thick, and then roll up the worms in it, not chopped 
up, bat whole. The stream wears away the clay in the 
course of a few hours, and the worms crawl out. If 
the water be asep, but the stream not rapid, I chop up 
the worms in a basin with a pair of scissors, and put 
them into a large paper bag, in which I have already 
placed a stone, heavy enough to sink it to the bottom. 
I tie the month of the bag up, and attach a string to it 
long enough to reach to the bottom. I then lower the 
bag, and, after allowing it to remain in the water long 
enough to make the paper soft, I give the string a 
sudden jerk, which breaks the top off the bag, and the 
worms are washed out. If the water be dead, or 
sluggish, I simply chop them up, and throw them in 
with my band.—PISCATOR. 


(11945.j—Leaky Tap.— When a tap becomes 
leaky in a short time it may be due to dirty water, or 
to ite having been ground with emery, which should 
never be used upon anything which is to move after- 
wards, as it is impossible to get rid of it again as it 
imbeds itself in the work, and continues to cat when 
its action should cease. The plug ought always to be 
re-turned. I find the dust scratched off a good setstone 
the beat to ase.—A., Liverpool. 


(11947.J]—Power of Water-wheel.—It will be 
necessary to know the head and velocity of the water 
before the first part of your query can be answered. 
As regards the second part, two pipes of the diameter 
of 6°77in. will discharge the same quantity of water as 
your weir, the velocities being the same.—ExCELSIOR. 


(11918 J]—A Bad Sleeper.— N. K. R.” no 
doubt is troubled with a slaggish action of the liver. 
I would recommend avery light diet, with a medicine 
I adopt myself. Senna leaves, powdered rhubarb, 
jalap; of each a pennyworth. Ground ginger and 
cream of tartar one teaspoonfal. Boil the senna in 
a pint and a half of water; add the other ingredients, 
and sweeten with syrup of orange or augar ; shake it up 
before taking; three doses for adult.—JosEPH WILLIAM 
FENNELL. 


(11949.]}—Doctora’ Commons.—It is certainly 
not necessary to employ a professional man. Any 
person can procure a copy on payment according to 
the length of it. If Auspicious ” will advertise his 
address in the Mecuayic, I will procure it and send 
it to him.—G. C. 


[11949.] Doctors Commons,—Any person (male | G 


or female) may search for a will, and if found, obtain 
a copy. The applicant shonld know the Christian as 
well as the surname of the deceased, and the year of 
death from whence to begin the search. A shillin 
search stamp mnst be obtained from one of the sta- 
tioners opposite the Probate Office, and applicant, hav- 
ing passed into the office, will, on inquiry, be directed 
how to proceed. The cost of copy will be stated to 
applicant, who will be required to pay an amount on 
account, and the balance when the copy is rendy. 
No money is taken iu the office, all payments being 
in stamps, to be obtained at the stationers.—S. J. M. 


(11950.] — Sewing Machine Difficulty. — 
% Lovatt” must firat set the needle in the bar to its 
proper height, making the set- screw fast; then lower 
the needle to its lowest position, by turning the handle 
in the direction the machine is worked. He will have 
noticed that iu the formation of the stitch, the needle 
after leaving its lowest point, rises from an eighth to 


three-sixteenths of an inch to form the loop; let him. 


so raite the needle, still by turning the wheel or handle 
as before, aud when the loop is well formed, the shuttle 


peint must be just entered in the loop, and about the 
eighth of an inch above the eye of the needle. I for- 
tte mention that he must thrend the needle first. 
adjasting the feed be must notice that the teeth 
rise as the needle rises, but do not move horizontally 
till the needle is quite clear of the cloth, and that as 
the needle descends the teeth descend also. Should 
the above shuttle adjustment not work quite satisfac- 
torily, it may be in consequence of the shuttle being a 
little too late. Lovatt will easily ascertain by trying 
it a little sooner if necessary.—Howns Ko Jo. 


[11950.)—Sewing Machine Diffculty.—lI/ it 
has a rest motion, let the needle descend below the 
shuttle-race and return upon a level with it jast before 
the shuttle start; if it has no rest in the needle-bar, to 
allow the shuttle to enter the loop set it that the shuttle 

ust enters the loop as it comes up.— Jack or ALL 
RADES, 

[11950.] — Sewing Machine Difficulty. — 
„ Lovatt” should adjust his ‘‘ Defiance” sowing- 
machine as follows: — Replace the large wheel, leaving 
the small wheels loose on their shafts. Place a bit of 
staff under the presser and make one stroke (with the 
hand) of the threaded needle. When the needle just 
begins to rise, aud a small loop is made in the thread, 
clamp the small wheel on the needle-bar tight with its 
screw. Then, holding the large wheel tight, move 
round the skaft, actuating the shuttle in its loose pinion 
until the point of the shuttle enters a little way into 
the loop, and pinch the small wheel tight. If a finer 
adjustment should be necessary it may be effected by 
the needle itself; anyhow, it is necessary that the point 
of the shuttle shonld just enter the loop as the needle 
is beginning to rise. The same adjustment holds good 
in all shuttle machines.— GERO. Fox, 


[11951.]—Photography.—If Camera gets a 
tab and puts a false bottom about Sin. from the real 
bottom, and conducts a siphon from underneath the 
false bottom, he will be able to work as follows:—Fill 
the tub with water, put the prints in for ten minutes; 
then draw the water off with the siphon. Repeat the 
operation several times; let ‘them remain in water 
for twenty-four hours. The false bottom must be per- 


forated.—W. BRIGHT. 


(11951.)—Photography.—I was once in the same 
fix as Camera, and this is the way I got out of it. 
I got a piece of 9in. by lin. board and planed smooth, 
and down each side I screwed a number of wood 
buttons (such as used for fastening cupboards), then 
laying on the prints in the same manner as you would 
lay slates on to a house, fastening them at the joints 
by turning the battons. Then I got an old pail, and 
knocking a small hole in the bottom olose to the edge, 
I hung it on to the spont of the pump, then pamped 
until fall, and fixed the board with the prints at an 
angle, so that the water fell an inch or so above the 
top print; it then ran down, and I thus had a running 
stream, which books on photography so strongly re- 
commend. Of course you require to pump ycar pail 
fall again, say three or four times. If I wanted to get 
them washed quickly I used a little warm water at first. 
—LICcTOR. - 


[11958.] Chemistry. — It would far exceed the 
limits of a reasonable reply to give even a short expla- 
nation of the recent changes in this science; and Í do 
not at all wonder that Paterfamilias fails to recog- 
vise his old friends in the complex notation now in 
vogue. If he wishes to go in for what is termed the 
rational notatiou, he cannot do better than read the 
Introduction to the Stndy of Inorganic Chemistry“ 
(price Ss. 6d.), by W. A. Miller, a short review of which 
work he will find at p. 341, Vol. XII.; or he would 
find Roscoe r Lessons on Chemistry” very useful 
(price 48. 6d.). If, however, he wishes to study the 
theory of atomicity, and the constitutional formule 
advocated by Dr. Frankland, he may get the firat 
volume of the Lecture Notes for Chemical Students“ 
(published by J. Van Voorst, Paternoster-row, price 
4s.), and he can follow this up with the Textbook of 
Practical Chemistry,” by W. G. Valentin (price 
10s. 6d.). I may add that I recommend him to obtain 
the last-named works, for they present by far the most 
satisfactory view of chemical science. — BEACON 
Lovor. 


(11954.) —Harmonium Stops.— B Sharp” will 
fiud the information he requires in ENGLISH MECHANIC, 
Nos. 109 and 116. All the stops might be added, but 
the result was compared some time ago in our paper to 
‘‘powdered footmen behind a one-horse chaise. ”— 


e C. 
111954.) —-Harmonium Stops. — B Sharp” can 
introduce the expression stop into his instrument by 
making a small slide or shntter for the opening on the 


8 top of the reservoir bellows, below the soundboard. It 


can be opened and shat by means of a wire attached to 
it, and working throngh a small hole in the side of the 
soundboard, the hole being stuffed- round about with 
chamois leather to prevent escape of wind. The expres- 
sion stop consists simply in shutting off the reservoir 
bellows ; but as it is very troublesome to wind the har- 
monium when using it, I would advise * B Sharp“ to 
try another plan which I tried, and fonnd it to work 
well. Remove the spiral springs below the reservoir 
bellows at the back of the instrament, and see what 
height they rise to when at their freedom. They will, 
perhaps, rise to twelve or fifteon inches. In that case 
there is too little variation in their pressare upon the 
bellows, and yoa will require to get two sofa springs 
that will only rise till about nine inches, and pat thum 
in the place of the ones you took ont. With them there 
will be little pressure when the bellows is nearly slat, 
bat a great deal when it is open the length of the 


312 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 376. 


JUNE 7, 1872. 


safety-valve ; consequently, with any rate of pressure, 


you can get any strength of tone. You eould not intro- 
duce a tremulo stop without constructing a separate 
wind-chest between the soundboard and bellows, which 
is a good deal of trouble.—J. Santa. 


11958.) — Level of Railway Curve. Where 
W = width of gauge in feet, V = velocity in miles per 
hour, and R = radius of curve in feet, the following 


formula will suffice :— W 725 R Substituting the 


values W, V, and R in tke above formula, we have 
412 «c = 8 13 inches, the difference of 
125 „ 1680 21 


level or cant of the rails. Half of the cant should be 
given by raising the outer rail above tho level of the 
centre line, and balf by depressing the inner rail. It 
is not necessary to take into consideration the weight 
of the engine.— W. Amr. 


(11958.] — Level of Railway Curve. — Let 
t Pupil “ strain a line. 23 yards long, holding each 
end against the top flange of the rai), inside of carve, 
then measure in centre from rail to line, and whatever 
curve he has in the chuin, put one-third of the same 
in cant —as we term it—on the curve. Let“ Papil” 
remember that too much “cant” is worse than too 
little. “ Pupil” should be very careful in running his 
„ cant’ into the straight line, and run it far enough, so 
that the engine may enter upon and leave the curve as 
easy as possible, for if the engiue has a tendency to 
leave the rails on a curve, she will almost certainly do 
so on entering upon it, if not properly run ont.” If 
** Pupil” should require more information, I shall be 
glad to oblige him.—Pornrs AND CROSSINGS. 


111958. Level of Railway Curve.—According 
to the formula W IER” elevation of outer rail in 


inches, the letters in the formula expressing as follows: 
W = width of gauge in feet, V = velocity in miles 

hour, R = radius of curve in feet. I find in your 
case the required elevation of outer rail to be 8:6190in. 
— EXCELSIOR. 


(11963. —Brass Springs.—You are using soft 
brass, which is unsuitable for springs, but can be 
hardened only by hammering. In making somo tongues 
for concertinas I fell into this mistake, and they did 
not retain their elasticity. I then procured hard- 
rolled brass; but found eventually that there is a sort 
of gray steel coloured brass, of which English concer- 
tina notes are manufactured, and which would make 
admirable springs if strong enough.—A., Liverpool. 


111964. —To Prevent Paper Sticking to 
Silk after being Printed with Metal Leaf. 
—Rub your paper with a piece of hard curd soap, 
5 you will have what you require.— Jack oF ALL 

RADES. 


(11965.)—-To Blacken Brass.—Warm it over 
clean gas flame or spirit lamp, and plange it while het 
into nitric acid for two or three seconds. Then return 
it to the flame, and heat it till it blackens, brush off 
blisters, and lacquer.—J. F. E. 


[11965.]—To Blacken SBrass.—Brass may be 
stained black by means of a liquid containing two 
of arsenious acid, four parts of hydrochloric 
acid, and one part of sulphuric acid in eighty parts of 
water. Zinc may also be given a fine black colour by 
cleaning the surface with sand and eulphario acid, and 
immersing for an instantin a solution composed of 
four parts of sulphate of nickel and ammonia in forty 
of water, acidulated with one part of sulphuric acid, 
washing and drying. The black coating adheres 
firmly, and takes a bronzecolour under the burnisher. 
~—Hone «xo Io. 


[11966.]~Dandelion Roots.—The best time to 
get the dandelion is from March till September; its 
best properties are in the root.—Joun. 


{11967.]—Emigration to San Francisco.— 
In answer to the inquiries made I can reply as follows: 
—(1) Yes! if he lets mining stocks alone. (2) Living 
is nearly as cheap in San Francisco as in London, and 
abont 50 per cent. cheaper than in New York. (3) 
Take only what is necessary. Thin summer clothing 
is never wanted. Clothing is dearer in San Krancisco 
than in London, but not over 15 per cent. dearer. (4) 
Nearly 3,000 miles. Seven days trip by rail from New 
York, or twenty-two to twenty-five days by ateamer, 
via Panama. (5) Can stop three times each day, long 
enough to get meals at the stations. Some trains have 
dining-room cars attached. Breakfasts cost from 
60 cents. to 75 cents., and dinners from one dollar to one 
dollar fifty cents; that is, 48. to 6s. (6) Trübner and Co., 
Paternoster-row, or information can be had of Bowles 
Bros. and Co., 449, Strand. (7) Very! for persons who 
have not weak Jangs. (8) Asa largo commercial town, 
no! Asan agricaltural or mining centre, yes! (9 and 
10) The American bankers, Bowles Bros. and Co., 449, 
Strand, can probably give you the desired informa- 
tion.—A RETURNED CALIFORNIAN. 


[11968.}—Dog with Weak Sight.—If the dog 
never closes its eyelids to protect its eyes from a sudden 
light, or a cold blast of wind, and if Libra” is in 
the habit of striking it on the head, the dog is suffer- 
in from gutta serena. Let the dog have n new bed, 
wholesome food, but no flesh, a cold bath or swim daily, 
good running exercise, and brush the dog's body well 
with a hair-brash that will reach the skin. Do not 
meddle with its eyes, or give it any opening medicine. 
—MonTE CRISTO. 

(11972.)—Hot Soldering Iron.—An 8-jet cassene 
pee air oat triple burner benzoline has 

a ink, keep a small iron hot enough for light 
jobs. — W. T. M. D. 4 £ ss ch j 
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[11981.)—Science Examination.—A candidate | matic aberrations inseparable from such a lens. To 
informed me to-day that the result wasexpected towards | cover a plate Sjin. by din. the length of focus mast 


the end of Jane.—ExceE.sror. 


(11982.) —Thrush.—I refer A. C. L.” to page 645, 
No. 868 ; the proper food is there stated. Feed the 
birds regularly with moist food, fresh made every day, 
in the shape of elongated pills. Leave some stack on 
edge of cage, and feed over that, to teach them to peck 
for themselves. Keep them clean, dry, and free from 
all draught ; nestlings should be covered at night with 
a cloth over the cage. A goad cage is easily made ont 
of an old tea box with wickers or osiers. As they grow 
up and begin to he able to perch, separate them. 
And when the cocks begin to chirrup, kindly let the 
hens regain their liberty, and oblige—Jor. 


(11988. —Dyeing and Fixing.—I have used 
Judson's dyes for many years, and find that a very 
little starch in the dye-bath fixes the colour. With the 
exception of blue, green, and black, all of the colours 
will dye wool, silk, and feathers, without any other 
preparation than their being first cleansed from dirt 
and grease in soap and water.—OLp HAND. 


(11998.]—Photographic Process. — The fol- 
lowing, perfected by Major Russell, is extremely 
good and reliable :—(1) Bromieed Collodion :—-Pyroxy- 
line, 5 grains; cadmium bromide, 8 grains; alcohol 
(specific gravity: 805), 4 drachms; ether (specific 
gravity 725), 4 drachms. (2) Nitrate Bath :—Distilled 
water, 1 oz.; nitrate of silver, 60 grains; acetic acid, 
1 minim. (8) Preservative Nuid:— Tannin, 12 grains ; 
distilled water, 1 oz.; alcohol, 1 drachm. (4) Alkaline 
Developer :—Aqueous concentrated solution of bicarbo- 
nate of soda, 30 minims; water, 4 drachma; prvro- 
gallic acid, 1-5th grain; alcohol (absolute), 10 minims. 
To be mixed just before using. Having thoroughly 
cleaned the glass or mica plate, coat it with a solution 
of guttapercha in chloroform, two grains to the ounce. 
Dry the plate before the fire. When quite cold coat 
with collodion. Let it set well. Immerse in nitrate 
bath, where it must remain fifteen minutes. Remeve 
from bath, and wash in several waters, until every 
trace of free nitrate is eliminated. Now coat with the 
preservative solution by immersing in a bath contain- 
ing the tannin solution. The plate is to be drained 
and reared upon end to dry. When dry it will keep 
ood several months (away from lightand dust, &c.) 
xpose as for an ordinary wet collodion, To develop. 
Wet the film thoroughly by immersion in a bath of 
pure distilled water. Then pour on the developer and 
develop until all details are well out, but of a faint red 
colour. Now wash away thoroughly the developant, 
and having flooded the plate with an extremely dilate 
solution of acetic acid, the image may bo intensified 
by using the usual wet collodion developer. The pio- 
ture is to be fixed and varnisled as asual.—S. BOTTONE. 


(11994.] — Instrument for Measuring and 
Recording the Amount of Light for Photo- 
graphic Purposes,—I think there is. It depends on 
the rapidity with which sensitive paper is darkened. 
The actinic influence of different days is not always 
in proportion to the amount of light.—Paran.- 
THROPIST. l 


(12000.}—Insects in Tables and Chairs.— 
The simplest and most effectual way to get rid of these 
pests is, first scald the furniture with boiling water, 
pouring it into all the joints and cracks, thon rub over 
with turpentine, and when it is dry, give a coat of 
spirit varnish ; this will effectually cure and prevent them 
coming back. — BRD or STONE. 


12004. —- Nitrate of Soda.—Comes from Chili 
and Pera, The supply appears inexhaustible. Acts, 
probably, by supplying nitrogen.—S. BOTTONE. 


(12005.)— Fleming’s Locking Oorks.—I do not 
know whether the lock“ cork now extensively ex- 
hibited for sale is Fleming's, but this is a description. 
It consists of two picces of box wood preferably, the 
lower and smaller piece being firmly seoured to a pin 
having a screw thread on its 
upper part. Three small india- 
rabber rings are placed between 
the janction of the two parts of 
the “cork.” and a key being 
applied to the square portion 
of the pin or to a square nut at 
the top, the two pieces of bor- 
wood are brought forcibly to- 
gether, consequently expanding 
the rubber rings till they fit the 
bottla neck tightly. The key 
is, of course, removable; the 
square nut on the head of the 
screw is protected from the 
action of all bat a suitable 
sized key by being snnk into 
the top of the “cork.” The 
anne red figure will, I think, 
make all plain. A non-lock- 
ing “cork” on a similar 
principle has been in the 
market for some time. It 
consists of two pieces of wood, 

: with a pin carrying a sorew- 
thread projecting at the top. diarubber rings are 
placed between the two portions of the cork,” and a 
wing nut turned by the finger and thumb causes them 
to expand till they tightly fit the neck of the bottle.— 
Saul. RYMEA. 


112009. — Photographic Lens.—It is possible to 
take a picture (?) with a single bi-convex Jens, but the 
result is not at all catisfactory, in consequence of the 
imdistinctness arising from the spherical and chro- 
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bo about Gin., the diameter 13 in. to 2in., stopped down 
to zin. But A Beginner can get a very t ab- 
mounted achromatic lens, of the abovo.foons, for 
about 5s. Should he not be inclined to speculate that 
sam, let him invest 2s. in a deep meniscus (single lens) 
of the same foous. This will give a pictare free from 
distortion, and by a few (rials to find the exact dit- 
ference betwoenu the visual and actinic foci, will prove 
far superior fo the bi-convex.— S. BOTTONE. 


12012. Water Power.—Area of pipe, 3 9, 
9 x 7854 = 7 square inches. Bubstitating in the 
formula v' = 29 hk, we get o° = 2 x 32 x 6 = SB, 
extracting the square root v = 191 nearly; but from 
the effects of fluid friction and the wull-known pbeno- 
menon of the contracted vein, the practical velocity 
will not be so much (I have no books of reference on 
this subject here), say 10ft. per second, and, besides, I 


do not know the length of the pipe. 10 x = = 6 cable 


feet nearly per second = 860lb. of water abonat per 
second = 21,600Ib. of water per minute falling Oft, = 
129,600 units of work per minute, or about 4 borse- 
power. I may remark here that in ealcalations there 
is little use in aiming at greater accuracy than we have 
in the data presented to us, as the latter circamstasees 
preclude a very accurato solation being obtained, and 
we experience this difficulty in most physical problems. 
— PHILANTHROPIST. 

112012.] — Water Power.—" Ignoramus follows 
in the same course of other of your cor ts 
requiring information on Water Power,” but in the 
absence of specific details of velocity of water and 
length of pipe, I may give him some idea of the power 
he can obtain by adopting cither a water wheel or 
turbine. By adopting an open conduit instead of a 
Sin. pipe, tbe flow of water per minute would be about 
85 cubic deat. 

Consequently, 85 x 62°5 = 53918:51b. 

Hence 58138 x Git. = B1875:0 . c H.-P. 
0:9659 + 60 = ‘579540 H.-P. water wheel. 
0:9659 + °75 = °726425 H.-F. turbine. 


So that, to adopt the best form of water wheel (over - 
shot) would give ont a little over half horse-power, and 
using.a turbine would caly. slightly increase the power; 
but in either case the machine or motor would be of 
such a size as to render it practically useless.—J. 
GILLAIRD. 

12014. —Organ.—“ E. C.“ will find every infor- 
mation already supplied by Adept“ and "J. D.” and 
folly shown ia section of organ supplied by me in the 
last number of Vol. XIV. (Consult indices.)—Jossru 
WILLUM FENNELL. 

(12019.)—Damp Walls.—The process is similar 
to one used for waterproofing cloth, as inthe ‘‘shower- 
proof overcoats.” I have not tested the matter, bat 
have no doubt that the result of the action of the alam 
on the soap, &., is the production of an insoluble soap 
of alumina, which is deposited within the pores, and 
(from the non-adherence of water to it) exerts a sort of 
repellant action upon the water. A similar effect may 
be observed in a wash-hand basin with hard water, 
when a film of lime soap forms on the surfaces.— 
SIGMA 

[12024.} —Photographic. — Your “ fix” d ds 
on one of two causes. Either your lens is radically 
bad, and gives a curved instead of a flat field; or you 


have misplaced the lenses after cleaning. The position 
they ought to occupy is represented in the adjoining 
sketch.—8. BOTTONE. 


112024.]—Photographio.— The objective may be 
faulty, and not capable of covering the proper size 
plate; in that case try a smaller stop. It is possible 
the lenses may be out of place. The front lens of a 
portrait combination is generally compo-ed of a doable 
convex lens and a plano-concave lens oemented 
together, the convex side towards the object. Tre 
back lens is also double, but although held in the same 
bra:s cell, the two glasses are not cemented together. 
The one nearest the front is a meniscus, or concaro- 
convex, the convex side towards the object to be photo- 
graphed; the lens next the camera being a doatle 
convex. I would make a sketch of the position, but it 
is not fair to ask the editor to have sucha thing 
engraved.—A BARRISTER. 

[12035.]—Chiding Stone.— There is one in 
Sqnire Streatfield’s Park, closc behind the village of 
Chiddingstone, Kent.+-W. A. G. 

12026. —Greenheart Timber.—The fact thst 
„Koda Bax” bought a considerable quantity of this 
valnable timber at a surplus sale of Government store: 
would seem to indicate that the majority of the buyers 
at the sale could have had but little knowledge of ite quali- 
ties, for I presume he got it cheap, or he would s ely 
nse it for Aooring even a granary. As some slight is- 
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stalment of the information he requires, I send the 
following particulara :—Greenbeart is one of the" first- 
class woods acknowledged by Lloyd's surveyors as 
excellent for shipbuilding—no indifferent character to 
begin with, but besides thia itis one of the very best 
woodsof which to make fishing-rods. In many of the cele- 
brated Irish fisbing-rods, euch as the Castle Connell 
for salmon, it is the one material used. It is, however, 
peculiarly suited to the mannfactare of“ tops,” being, 
in fact, the only wood which is sufficiently stiff and at the 
zu me time elastic to admit of being used in single 
pieces of small bulk. It may often be seen in light fiy- 
rods, in pieces about 8ft. Jong, tapering off to the 
thickness of a knitting needle. But it is chiefly from 
its power of resisting the attacks of sea-worms that it 
is so valnablo to a maritime nation; for in its natural 
ntate it is proof against both the Terido naralis and the 
Limnoria terebrans, while it is only second to teak in 
resisting the attacks of the white apt. There are, 
J believe, two kinds of greenheart, one being consider- 
ably darker than tbe other; the more abnndant 

variety bavinz the sap-wood of a pale yellow and the 
heart-wood a deep brown. Greenheart comes from 
British Guiana, is the wood of atree known as the 
Si piru in that cocutry, but called Nectandra rodicai by 
Tredgold, and Laurus chlurarylon by Ure in bis 
Dictionary. It is a difficult wood to work, as Khoda 
B ix" hns fannd; secording to Tredgold, the log requires 
tightly binding while being sawn to prevent it splitting 
u» into rplinters. The timber is admirably adapted 
er shipbuilding, for bridge piles, and for facing 
wuarfs. My attention was first drawn to it some years 
a7) by noticing the high character awarded in Lloyd's 
E-ecister to vessels bnilt of greenheart, and I bavo bat 
little doubt that ‘‘Khoda Bux“ has got a bargain, as 
the wood has probably been thoronghly seasoned. I 
do not know, hat I should think it would bea very 
servicenble material for the purposes he mentions. He 
will ko able to supply his friends with the very best 
material for making fishing rods, for although rather 
heavy for butts its extraordinary strength enables a 
sharp taper to he taken from the lower end of the rod. 
The Santa Maria timber, mentioned by Khoda Bux,“ 
I do not know—by that name at least.—Sacri 
RARE. 


12028. — Dimensions of Balloon. — W = 
wright to be raised, including the weight of the balloon 
itself; A = weight of cnbic foot of air—G = weight of 
cubie foot of the gas; D = diametor of the balloon. 


Ve WwW 
5230 (A — G) 
W = 25236 Da (A - G) 
Approximately with hydrogen gas, bnt varying with 
the state of the atmosphere— 


D= Y W 
W = -0392 Ds, 


The baosancy of bydrocen is about 13°38 feet to Lib. 
From Mcicsworth’s “ Pockot- book.“ — WII.LIAM C. 


112081.]}—Hot Peas.—Parched peas, lentils, and 
addy, are articles of general consumption throughout 
Tndis. The mode in which tbey are prepared is as 
tallowa: —A flat thin iron pan, filled with sharp gritty 
clean cand, is put on the fire, forming a sand bath; with 
this the gruin to bo parched is put; when sufliciently 
done, the grain is whisked out bya broom made of 
aplit bamboo, the sand falling to the bottom. Poor 
Teeth,” I have no doubt, can do the samein a large 
frying-pan three parts filled with sand. If he wants 
bis peas or Indian corn soft, he had better soak them 
iv water for six or acven hours previous to cooking. I 
am surprised that parched grain is not more used than 
itia. Itis portable and clean, and with a little salt, 
very tasty. On one occasion parched rice and peas, 
washed down with a little brandy and water, formed 
mv breakfast, dinner, and supper, for nearly a fort- 
night. I was never in better condition in my life at the 
end of my tether.— KHODA Bux. 


(12034.]—Ordnnnce Map of London and En- 
virons.—At a given spot in the Regent's Park, Lon- 
don, the altitudes arc these: — Above mean level of the 
gen at Liverpool, 126ft.; above Thames high water, 
117f1t.; thus tho difference 9ft.—LEVEI. 


112035.) — The University of Turin.—I will 
obtain all information for“ Silex " that I possibly can, 
with regard to the Turin University, and send it in 
next week.—S. BoTrone. 

(1283.}—Atmospherio Electricity and Mag- 
metism —It wonld require a treatise to answer this 
question to advantage. Peltier’s electrometer ia cem- 
monly used for observing atmospheric oluctricity, but 
requires special fittings for the purpose. There are 
alao apparatus made for measuring the intensity of the 
earth's magnetism. Ordinary scientific instrument 
denlers would bo nnlikely to have the instruments in 
stock, but Negretti und Zambra, of Holborn Viadact, 
give special attention to this department. nnd a visit 
there would, probably, give R. C.“ more information 
than Isconld pat in a column or two, particularly as I 
bare not piven any groat attention to this department 
of electricity.—Sic wa. 


(12019.]—Navigation.—Procure Norie’s Epi- 
tome of Navigation.”—A., Liverpool. 


[12019.}—Navigation.—As an ex-mate of ships, 
and, once upm a time, reckoned a good navigator, I 
sbonld recommend “A.B C.“ to study Norie’s‘* Epitome” 
(many of the examples for one edition of which were 
ealcula‘ed by myscif); but as this is an expensive book, 
I may say that I believe there is a mall but useful 
work on the xubject in Weale's Series, which could be 
obtained through any bookseller.— Sid ma. 
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(12041.]—Burnishers for Brass.work.—Eithet 
gond silver steel or agate. Never used after lacquering. 
—JACK OF ALL TRADES. 


112046. —Endoreing Ink—If “F. V. H” will 
see indices he will there find it given by—Jacx or ALL 
TRADES. 


(12047.]—Radius of Sector.—I am free to con- 
fess I do not understand “T. E. G.'s ” question. What 
does he mean by the measurement being given “‘ ans 
chords“ or “as curves”? If he will kindly word his 
question a little more dofinitely, I shall be glad to help 
him if able.—vV. B. 


ſ12051./— Fire Engines.—This appears to be 
self-evident, as fire-engines generally are used with 
flexible hose pipes, unless an air chamber were nsed 
to exhaust from, the hose pipa would be exhausted 
for part of its length and would flatten up, thereby 
ore vane the water from fiowing along it.—A., Liver- 
poo 


UNANSWERED QUERIES, 
— — ; 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the bencfht of their fellow contri- 
butors, 


Rince onr last “ Correspondent” bas answored 9410; 
“E. L. G.,“ 11564; B. A.” 11630. 


11668 
11670 
31673 
11678 
11679 
11682 
11459 
11590 
11693 
11700 


Astronomical, p. 158 

Electrical, 158 

Birth and Death Rates, 158 
Photographic, 158 

Fork and Wedge Valve Motion, 158 
Wheatatone’s Bridge. 158 

Reel for Rotary Sewing Machine, 158 
Anchovy and Bloater Paste, 158 

Tee Chest and Refrigerator, 158 

Ginger Beer Making, p. 159 

Small Yachts, 159 

Para, 159 

Smoking Cap. 159 

Removing Gold from Plated Articles, 159 
Fxtractirg Zine from Plumber's Solder, 159 
Tonghening Cast Metal. 159 
Cork-cutting Machine, 159 


12056.]—Echo.—Can anv of yonr readers suggest a 
remedy for stopping the echo caused by speaking in 3 
large chapel with a high vaulted roof, without any gal- 
leries 7—J. T. OAKLEY. 


(12057.]—Defective Sewing Machine.—I have 
eonstructed n sewing-machine, the exact counterpart of 
a Newton Wilson, but, although apparently perfect in 
every detail, I often find, when workiug it, I eannot 
makea single stitch, owing to the needle throad windin 
{tzelf round the rotating hook, although at other times 
it works satisfactorily. Could any of your able corre- 
spondents inform me of the cause, and remedy for the 
same ?—PLUMBAQO. 

1058] - Bees—Swarm or Brood.—A box hive 
(15in. square) filled with old black comb, out of which 
woodlice, a blackbeetle, a slug, and old dead bees were 
shaken nix weeks ago, was replaced in its outer case, 
and was left on the supposition that it was empty. To- 
day it is occupied by bees in considerable numbers, who 
have proceeded to clear the hive of dead bees, broken 
bits of comb, &c. Room has heen added at the top for 
fresh comh, and feod given. Has a swarm taken up its 
abode in the hive, or has the warm weather hatcbed 
brood from the old comb? Information and advice will 
be gratefully received by—C. R. H. 

(12059. }— Watch Conversion.—Some information 
respecting the cunversian of vertical watches into 
levers wonld be usofnl to many. I have never seen the 
rubject mentioned in the Mrecranic yet. What now 
wheels and parts are required, and their probable price? 
A. A. A. 

ſ12060.]— Glass Blowing. — Would some one kindly 
give particulars of bending glass tubes to avy angle? 
Also how to blow a bulb on a thin glass tube of kin. bore, 
with the use of a spirit-lamp and mouth blow-pipe ?— 
EMILY JANE. 

2061.]—Chemical.—How may chlorate of potash 
and chloride of potassiam bo distinguished in testing ?— 
EMILY JANR. i 

(12063.] -- Induction Coil.— Wonld any brother 
reader give me the following information :—1. Should 
the secondary wire be coiled the contrary way to the 
primary? 2. Should the secondary wire be separated 
by a layer of guttapercha tissue between every coil 
0 


wira ?—J. B. P. 

12068] Tambour Frame. — How can I make a 
common tambour frame ? — T. GREENHALGH. 

12064.] Diameter of Screw. —Wbat must be the 
diameter of a vertical screw about 22ft. long, to act upon 
the rim of en cast-iron ird x cos. wheel, not exceeding 
dent, and divided into 22ft.? Also the size of a float to 
work the screw? The float will be encased in a rec- 
tanenilar cast-iron pipe, perforated and placed against n 
breakwater. l am designing a simple tidal harbour 
signal, intended to show the water in harbour at each 
foot of depth, at flow and ebb.—J. A. ADAMS. 

12065.]— Paint and Varnish for Portable 
Engine Boilers.— Will some subscriber tell me the 
best kind of paint and varnish for engine boilers? 
Colour green. —ENOIXE Dave. 

12006.]—- Washing Baliste.—Crn any of your 
mnmerons readers inform me if there is any eompound 
with which a bluo material (baliste) may be washed 
which will cause it to re‘ain ite cour? Plain hot 
wutor aud soap brings it out.--Gwaitap. 


(12067.] — Portable Force Pump.— Could any 
fellow reader of our ExGuist MECHANIC give me any 
information how I could construct a portable force 
pump suitable for watering a garden, one that could be 
fixed in any place required ?—W. M. 


(13068.]}—Surgical Dentistry.—Will any fellow 
reader kindly give me names and publishers of standard 
works npon above, and profession generally? A really 
thorough good compondium might suit me best for 
reference; with plates preferred.—JoE. 


(13069.|—Trip to Australia.—Would any of your 
many readers of experienced knowledce be good 
enough to say if they thinkatripto Australia and back 
would be beneficial toa person who has suffered from 
congestion of the left lung, but who is now enjoying 
pretty good health, with the exception of a little weik- 
ness if he exerts himself? Also, could they recom- 
mend any commission that would help to defray 
expenses, in the hardware line or agricultural line ?— 
WERT ZN. 


[12070.] — Electric Kite.—Will any ono kindly give 
me particulars as to the materials and construction of 
an electric kite? —Ar DTANNEs. 


112071.) American Drill Chucks.— What is the 
best method for fixing these toa lathe spindle? I have 
one with only a plain socket, and am at a loss how to 
fix it. Would heating it a little, and sbrinking it on a 
carefully turnod spindle do, without risk? Miue carries 
only a gin. bit.—Jok. 


12072.] — Magnetic NMoment.—“ The moment of a 
magnot is the force lodged in one of its poles multiplled 
by the distance between them.” Will“ Sima“ give me 
n little explanation of the above sentence, which is taken 
from Forguson, p. 3. For instance, I want to know what 
nnits of force and distance have to be employed.— 
Beacon Loro. 


[012073] — Scarlet Runners.—Can any of your 
numerous readers inform me what ia the proper treat- 
ment of the roots of scarlet runners, to make them grow 
after the first year ?—T. A. SALTER. 


(12074.]—Hollis Observing Seat.—I am informed 
its range is from bin. to 20in. high, and I should feel 
oblized to hear from any correspondent who may have 
used the seat how it suits inthis respect, as I cannot 
see how any ordinary tripod or equatorial stand oan be 
of any uso on objects below 45° from tho borison with 
the sent even at its greatest elevation, which is only the 
heivht of an ordinary room chair. I understand if the 
maker is required to construct it higher an extra price 
is charged.—ORnookep NECK. 


2075. Fruit Syraps.—How are there. which are 
sold at one shilling per bottle, manufactured ?—CountTRY 


BARBER. 

(12076.J]—Polishing Slate Clocks, &c.—I have 
several slate and marble clocks, which, when new, had 
a very black aud bright appenrance, which time has 
sadly altered. Will some kind reader inform me by 
what means they can be restored to their original 


polish ?—ALFRED HBALD. 


(12077.1— Pyrethrum Parthenium: the Com- 
mon Feverfew.—This plant, which is usually con- 
sidered aa a weed, is said to havo occasionally double 
flowers. I shall be glad if some of “our” readers can 
inform me of the characteristics of these double flowers, 
in what respects they differ from the ordinary discs and 
rays, and how they may be obtained.—W. R. BIRT. 


112078) — Cabbage Planting.—Rhubarb.—Will 
some one tell me what is the best kind of early cabbage 
seed? Also which is the best time for planting ont, so 
as to obtain early cabbages? Is it best to manure the 
ground in the end of the year where thoy have to grow, 
or is it best to defer manuring and planting till the 
spring, and to have good plants for that purpose then ? 
Also, in planting rhubarb. roata, when is the time for 
planting them? Is the endof the year the best time for 
procuring the plants, or not till the spring? Also which 
is the largest and best in cultivation? — GEoucEx 
RICHARDSON. 

12079. —Detonating Crackers.—Will some one 
tell me what the crackers are composed of, which, when 
dropped onthe ground, detonate with a loud noise ?— 


(12030.)— Analysis of Manures and Assaying 
for Certain ietals.—Would any reader be good 
enough to give me the names and addresses of some of 
the most reliable chemists by whom auglyses and assays 
are made at moderato charges ?—X. Y. Z. 

12081. Chemistry Can any kind reader inform 
me of any simple method of detecting arsenic an! 
phosphoric acida, in acid liquors containing various 
metals in solution ?— MOLECULE. 

[12082.J—Turning Tools used for Metals.—Will 
S. Smitber or any other of “our” readers, inform me 
the nnmea of the various kind of turning tools used for 
metals ?—BLACKSMITH. 

(12083. Polishing the Edges of Glass.— Will 
some brother render kindly give me directions for 
polishing the edges of glasses for lockets? I generally 
grind them in with an emery wheel.—TURQUOISE. 

(12084.]—Tools with Swiss Mandril.—Will some 
one kindly give me alittle Idea of the uses of the various 
tools supplied with a Swiss mandril ?—TuRQUOISE. 

(12085.])— Cricket Bats.— Would any reader say 
wiat the cricket bat makers use in staining and polish 
ing bats, and what kind of string they nse for binding 
Small watercord does well, but it comes too expensive. — 
B. C. 

12088.] Velocipedes.— Can any reader toll me how 
to put rubber tires on velocipedes when the wheels are 
iron tired, and which is best, the halí round or tho flat 
rabber ?—Bos C. 

(12087.) —Violin.—How are the sides of the violin 
bent, and set in their proper form? Can any ono tell 
an ancient fiddler ?—Bus C. 

2088.) — Cleaning Jewellery.— Which fs the 
debt e way ot cleaning wold. Whitt it that 
I have seen shop assistants dip the art'cle in, let dry 
and polish with a brush, when it looks equal to new ?— 
W. O. B. 

12089.] Felt Hata.— Some of my felt hats got quita 
white round the bund, just whore the briw join. Can 
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apy one inform me what causes this whiteness, and 
8 will remove it without damaging the felt 7— BRD 
or STONE. 


[12090.)—Strawberries.—M. Paris states, in some 
interesting “ Garden Stuff“ contributed by him, that the 
ground about strawberries can hardly be trampled too 
hard. Does he know this from experience or experi- 
ment, or does he report it on hearsay? I should like to 
know. Also if he is a strawberry fancier. Does he 
know anything of the kinds, Dr. Hogg, Keen's Seedling, 
and Myatt's Hautbois? Is Myatt’s Hautbois a second 
cropper ?—as I got some 1 in the spring of 1871. 
some few plants of which bore fruit, well tasted but 
slow ripening very late in the autumn, but the plante 
neem to have been quite exhausted, in fact, almost 
killed by the exertion. I gave them a dose of liquid 
manure (mixture from watercloset and cow brre) about 
once a week while fruiting, and this may havo stimulated 
them too much.—Denrr Errac, 


{12091.]—Plums.—Why do plums and cherries which 
have set or formed well now begin to fall off, turning 
yellow or getting a red pip on the point before they fall 
off? If it were frost (of which we have had a severe 
touch here), where the trees were in blossom would it 
not have altogether prevented the formation of fruit 
and caused the blossom to fall off or wither up? I know 
it has had this effect on some of my trees in flower at 
same time, therefore, I cannot think this is the cause of 
what I mention. The trees were covered with blossoms, 
and are covered with half formed fruit, which will all 
fall off. I should mention that there is, at the same 
time, on the tree a fair crop of fruit, which will, I trust, 
ripen; but this part (distinguished by size, now as large 
as filberts, while the rest, though still green, do not 
seem to be increasing in size, or only very slowly, and 
are onl as large as barlevcorns) is not a third of the 
fruit which sct properly. The tree is about 25 years old 
and looks quite healthy, but in past years it did not get 
fair play, suckers having been allowed to grow from its 
roots, which, however, I have had carefully pruned off. 
It is well dunged, and in fruit time watered with liquid 
manure.—DERF ERRAC. 


(12092.}—Curl in Peach.—Will some kind horticul- 
tural friend prescribe remedy for curl in peach trees ? 
I have heard it is caused by a fly. Some information 
on its appearance, habits, and mode of life, would be 
very interesting; the best mode of destroying, or pre- 
venting its injurious effects. Mine is a young healthy 
looking (in other respects) Barrington peach, planted in 
good ground, on a carefully prepared station on a 
south wall, in the open air, and carefally attended to, 
yet I shall have only one peach on it. Do“ slaters,“ the 
only name I know for them, eat into the stalks of peach 
blossoms, as many of mine were so destroyed, but by 
what Insect or bird I could never find out?—Drar ERRAO. 


112098. —-Budding or Grafting.—Will some prac- 
tical man tell me why peaches, plums, and cherries, are 
generally budded and not grafted (or have I been rightly 
informed that they are so)? I have got some plam 
stocks on which I intended to graft scions in March next, 
but though I have been very successful in grafting 
apples and pears, I have only succeeded in grafting one 
plum, though most of those that I budded last year have 
done well. Is there more difficulty in grafting plums 
and stone fruit than other kinds, and is this the cause of 
the adoption of the practice of budding? If budding in 
the case of stone fruit is more certain than grafting, 
what should I do with my stocks now? They are good 
strong ones, but, unfortunately, I did not get them till 
rather late, and they have gone back a little. They are 
about 4ft. high, and about jin. diameter at bole. If 
budding is to be adopted, should I cut them down so as 
to get young shoots for budding on in August? Is there 
any good book of practical instructions, on the grafting, 
budding, pruning, and training of hardy fruit trees, and 
not very costly? The name of such would greatly 
oblige—Derrr ERRAC. 


11209. —Preserving Caterpillars.—Will some 
of “our” entomologists kindly tell me how to preserve 
caterpillars to mount in case, with their respective 
mothe and butterflies ?—CHRYSALIS 


(12095.])—Hardening Steel Shafts.—We have an 
order for a number of steel shafts from 4ft. to öft. long, 
Zin. to iin, diamoter, with neck or bearings about a 
foot from the end, 4in. long, 1łin. diameter. Now, the 
difficulty is to harden these in the necks, and there 
only. If I should not be asking too much I should likea 
rongh design of furnace most suitable for heating a 
canker at once, and the best material for hardening.— 

Jo Es. 


[12096] -Copying Music.—A schoolmaster of my 
acquaintance is in the habit of Hthographing the parts 
of music, and giving them to his hoys. Will some one 
sen me to what extent the practice is illegal 7—F. J. 

Hos. 


I12097.] Venetian Blinds. —Being about to make 
some for mv windows, I should be thankful for a hint 
ns to painting the laths. Iam told there is some 
peculiarity in mixing the paint for this purpose. Any 
ether 3 on the subject would be acceptable. 


112098. Dandelion Roots.—I am greatly obliged 
to our friend, S. Bottone, for his information (11966). 
I should esteem it a great favour if he will kindly inform 
me the simplest and best way to obtain the exigacts for 
medicinal purposes, as I am treubled very much with a 
sluggish liver. Is it possible to obtain the virtues out 
of the roct so as to keep it by you in case of need? and 
which is best—a decoction, tonic or aperient, for one 
troubled as I am? His advice will be thankfully re- 
ceived.— LEICESTER. 


(12099.)—To Advanced Chemists.—I have an 
important question to ask of chemists. I have consulted 
numbers of doctors—and some of them of European ro- 
putation—in vain, and I cannot help thinking that 
chemistry will assist me; and I trust that none but 
those well qualified will venture to give advice, as the 
answer ia little less than life or death tome. Tho query 
is this: Is there any liquid or solid, or combination of 
both, capable of being taken internally, that will pro- 
dace the dissolution—i. e., be a solvent for a stone or 
calculus, and of which the following is a chemical 
analysis: Calculus essentially of magnesian character 
with no trace of urio acid ?—Ozren, Brussels. 


— 2.333 eee 


ee — 


(12100. — Venomous Serpents.— To BAUL Rrmea. 
—How does he (4092, p. 198) account for the well-known 
“snake stone” of India, and “snake bean of Africa, 
acting as an antidote, or at least, preventing all dan- 
gerous consequences, as I believe is well authenticated, 
at any rate, I have seen it used and with full effect on 
an unknown snake bite, and on a cobra bite?—CIREBÐB, 
Brussels. 


(12101.}—The Watch.—I should like to see in the 
MECHANIC a lesson on the watch, how to clean and how 
to repalr it, with the name of the tools uaed, so that any 
of the amateurs could refer to it Could “ Yorkshire 
Pivot,“ o:“ West Cornwall,” not do this ?—S. H. L. 


(12102.]—Lightning.—Will some one be kind enough 
to inform me at what rate lightning is supposed to 
travel? Also, whether lightning is or is not the quickest 
traveller ?—FRED. MOORE. 


[12103 ]—Staining Glass.—Could you kindly get 
me informed, through your columns, bow or with what 
colours or acids glass is stained in the brilliant colours 
of deep red, pale red, amber, green, &c., and how, or with 
what, are letters taken out so clearly from the same 
stained glass ?—Gro. PARKER. 


(12104.] Spring Curves.—Will Mr. Proctor or any 
of our mathematical friends kindly inform me on the 
nature of spring (steel) curves when the pressure is at 
the centre? Does the curve vary in its nature as the 
pressure is incrensed ? Is it different for different thick- 
nesses? My reason for asking is that I have had some 
intentions of trying to grind a speculum, and knowing 
that a spring curve is very near a parabola, I thought it 
might be very valuable for roughing out.—T. THORP. 


[12105.)—Equation. — Will some mathematician 
kindly solve mo the following simultaneous equation, 
involving a quadratic? It is taken from Todhunter's 
“ Algebra for Beginners.” 19th equation— 

* T = 28 . ry—y* = 8. 
There are two equations—tho dot divides them.—C. J. B. 


[12108.]—Organ Building.—Can any of your nume- 
roun correspondents on this subject give me auy infor- 
mation, through your columns, on the following? Con- 
sidering the value of space in constructing chamber 
organs, and tbe room pedal (Bourdon) pipes take up, is 
there any practical difficulty in making one of such 
pipes do the work of several by means of velves at diffe- 
rent intervals along the pipes on the principle of those 
on flutes, &o.? Seeing that two pedal notes would 
seldom, if ever, be required to sound at once, no difficalt 
on that score would arise. I think I have said enong 
to espian to any one oonverzant with these matters 
what I mean; if not, I shall be glad to gtve further par- 
ticulars and drawings, but as I am only an amateur, and 
have never tried the experiment, I ask for information. 
I believe it is not an original idea; but I have never 
seen it carried ont, sc I rather fear it cannot be.—O. V. 


(12107.}—Recipe for Greasy Strapping.—I am 
in want of a good recipe for piecing the above kind of 
strapping, so that I shall be able to work up all spare 
ends. Can any of the readers of the ENGLISH MECHANIC 
furnish me with one ?—T. W.J 


[12108] Confusion in the Head.—What does this 
indicate? I seem always to have noises in my head, 
ears, &c.,and am anxious and desponding. It is not a 
moral or philosophioal defect, but muat be a physical 
one. I wake up in the morning very heavy, kad have a 
disinclination to get np. If I stoop the blood seems to 
rush to my head; aga forty-seven. Bitter taste in 
month frequently. The best remedy I can find is to put 
myself ou half rations. If any correspondent has beon 
similarly afflicted, and knows of a remedy, I should 
be glad of a hint. Is it possible that it can arise from 
locality, occupation, &c.? I always fancy I feel more 
“all there” when I go from home. —-AdExNT. 


(ie Ole Locomotive Tubes.—Having to use 
old tubes for various purposes, would “Jack of All 
Trades” or some one else inform me the best mothod 
for“ bending” them without oausiog ea collapse in the 
bend ?—Youna ENGINEER. 


(12110.]—Silver-Plating.—Will some one of our 
correspondents inform me of a simple way of recovering 
the silver from twelve gallons of cyanide of silver 
plating solation, or to improve the same, as it deposits 
the silver of a dark colour inclined to brown ? The silver 
plates or anodes turn of the same colour, and I eannot 
keep them clean. The solution evolvos gas with a very 
weak battery. What is the cause? Also, whet is the 
best way to remove gold from brass plates, without 
acting much on the plates, and to recover the gold? I 
do not want to save the plates, but to remove the gold 
so as to be able to use it again.—ELECTRO. 


(12111.)—Hothouse Boiler.—My vineries are heated 
by a saddle-back boiler, the furnace pit of which fills 
with water froma spring unless pumped twice a day 
for about ten minutes each tima, P shall be glad if any 
of your many iugenious correspondents will inform me 
if there be any other kind of boiler that admits of being 
placed higher? The present saddle-back cannot be 
altered in this respect to work officaciously. A foot and 
a half would bo a great gain to me.—W. F. 


[12112.] — Silvering Mirror for Telescope.—I 
should feel much obliged if the Rev. C. Key would answer 
the following query:—I have just completed a glass 
speculum 104 in. aperture, and 65in. focal length, out of a 
disc of glass an inch and a half thick. On trying it 
upona first magnitude star—for example, Arcturus—with 
the plane mirror silvered, but with the larga mirror nu- 
silvered,in order to test its figure, I see the star quite 
round and small, with two interferences ronnd the disc of 
tho star, but without any rays or appendages. Of course, 
as the larger mirror was unsilvered, I could not, from 
want of light, use a hich power, the power I used being 
about sixty linear. Might I consider my mirror suffi- 
ciently good so that I might proceed to silver it? To 
silver 80 large a mirror is rather an arduous affair, and I 
should not caro to do no, before I was quite satisfied as 
to its figure. Would Mr. Keyalso kindly inform me how 
to make the silver film sufficiently hard to bear a good 
polish? I am tolerably successful ia the process, but 
my films are always too soft.—T. GODFREY. 


(12113.)—Gold Quartz —A specimen of gold quarts 
weighs 806 grains; and its specific gravity ia 3°95. Will 
some one kindly aay what quantity of gold there should 


bo in it, in grains, and aleo give the rule for estimating ? 
—AUGUSTUB, 
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[12114.]—Dye for Cricket-Cap.—I have got a bine 
velvet cricket-cap with white lines down itand lined with 
gold braid, and a silk tassel : and aftor wearing it a little it 
gets quite worn, and loses its colour. Can any one tell 
eos to get it into a clean state without spoiling it. — 


(12115.J}—T'o " Sigma. — About twelve months ago 
this valued correspondent mentioned that he hed anew 
form of battery in view, and that when he had tried it he 
would communicate the result: I think many of us 
would be glad to hear how he is progressing. I, for one. 
am delaying a long-desired change in my form of 
batterv, awaiting the result of Sigma's” experiments. 

G 


(12116. —- Hydrogen Lamp.—Can any one tell me 
why it is that frequently a smart explosion eneues wher 
the platinum has been glowing intensely withent igniting 
the jet? Itia evidently confined to the outside of the 
apparatus.—H. H. G. 


[12117.]—Restoring Colour of Watch-Plate— 
Will some friend give me a hint as to rertoring the 
colour of a watch-plate? I want to bring the gilding 
hack to a rich gold colour: it is now too white, though 
the gilding has not worn eff.—F. E. 


f12118.)—Organ Construction.—Can any reader 
tell me if I cau use a set of harmonium reeds on an 
organ soundboard? I have made a small organ to have 
two stops, but having only one at present, I want to use 
the reeds to carrv down the bass octave. Can this be 
done without cutting the soundboard, and go spoiling it 
fortho other stop? Any information would oblige— 
Hacrpoy. 


[12119.] Pump for Colliery.—Wonld any of your 
scientific readers inform me what would be the cheapest 
and the most economical kind of pump for a colliery to 
fetch nlong the gallerier of the mine about 500 gallons 
of water per day a distance of about 200 yards? I want 
one to work with the least possible motive power, ss the 
quantity of water is small, and my means amall.— ONE 
In NEED. 


[12120 ]—Light.—I have often thought that licht on 
issuing from the sun may be non-Inminonea electricity. 
flowing through em ty space (ether being an imaginary 
substance invented to support the undaletory theor-) 
until it comes in contact with gases such as surroand 
our earth; and in its passage through these gases be in- 
converted into light and heat; the deeper the strata of 
gases, the greater the heat and illumination. For. on 
ascending a high mountain, the higher you ascend (the 
depth of the strata of air decressing), the heat and light 
decreases. The heat certainly does, and I have heard 
that tho light also does; the sky being of a dull leaden 
colour. The electricity might become vibratory through 
contact with different sized atoma of the differen! 
gases. Such a theory might lead to the discovery of the 
size of these atoms by the number of vibrations. Such 
atheory would satisfactorily account for the tails of 
comets. If the comets are in a fluid state, and rotated 
on their axis, they would be greatly flattoned at their 
poles. Electricity in passing through ina polar direction, 
when illuminated by passing through the gas or gases, 
would meet {na point giving the conical tail. If the 
poles were still more flattened, approaching each other 
until the comet assumed a double concave form, the 
rays would diverge, giving the fantail. Would Mr. 
Proctor, or “ F. R. A. S.,“ say if there is a shadow of 
probability in my theory? Querv: Has light been ever 
seen through only a vacuum ?—W. H. 8 

12121.] — Chemical Preparation of Fruit 
Essences.— Could any readers inform me of the 
method of preparing fruit essences from fasel oll or 
potato spirit ?—H. BILLINGS. 


(12122.]—Driving Bands.—Will some person of er- 
perience sav if indiarabber or leather driving bands are 
tho best and most durable for driving steam 
machines ?—J. J. V. 


(12123.J]—Worn Waterproof Bands.—Wil some 
one tell me the best composition to lay on waterproof 
sheets that are much worn, to make them more durable 
and waterproof ?—J. J. 


(12124]—Voice Weakness.—I shall feel thaukfal 
if any brother reader can kindly inform of the best 
remedy for weakness of voice. Sometimes my speaking 
subsides almost to a whieper, which is very detrimental 
to my business duties.—Jacques ERIcx. 

[12125.] — Cover Plates—Can anv correspoudent 
give a practical rule for the length and thickness of cover 
plates io wrought iron rivoted girders ?—Exog.sion. 


. o 


e 


Regelation.—The curions phenomenon of rege- 
lation can be exbibited hy placing a block of ice on a 
netting of fine wire. The ice will be melted br ths 
wire, end passing down through it will become froz an 
into a mass again below the wire. A single wire ean, 
in a similar manner, be drawn slowly through a bloek 
of ire, the ice uniting again behind the wire and 
finally showing no sign of having been cut at all. 


Nitrogen in Plants.—It has long been known 
that the quantity of nitregen contained in cereal crops 
frequently very far surpasses the amount contained in 
the manured earth from which they are grown; and 
the manner in which the additional nitrogen has been 
acqnired is one of the manv puzzles of agricultural 
chemistry. (See p. 400, Vol. XIII.) That it is derived 
from the air there is no question, butin what manner? 
Has it heen absorbed by the plants directly from the 
air, or has it been first withdrawn from the atmasphere 
by some of the constituents of the soil, with which it 
could form compounds capable of being assimilated by 
vegetable structures? According to Lés Mordes, 
M. Deherian seems to have succeeded in demonstrating 
that in the presence of organic matter oxygen combines 
directly with nitrogen, forming a compound analogoas 
to the nlmic or humic acid, produced by neutralising 
an acid with the potassic solution of garden mould. 
Into a perfectly dry tube he introduced oxygen, nitrogen, 
ammonia, and glucose, and on heating the mixtare 
found that a black nitrogenous matter wae formed, 
while at the same time a portion of the nitrogen dir 
appeared from the atmosphere of the tube. 
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HESS. 


— — 
[Edited by J. W. Abbott. ] 


Ix compliance with the desire of many of our sub- 
seribers, we propose to devote a corner of our publica- 
tion to the game of chess. The superiority of this game 
over all others, as an intellectual recreation, has been 
for centuries acknowledged by philosophers and states- 
men, who have praised it not alone for the inexhaustible 
source of amusement which it affords, but for the 
educational advantages to be derived from its practice. 
The popularity which the gamo of chess has attained 
in recent times is proved by the namber of publications 
upon the subject ; but no student of the chess literature 
of the last twenty years can fail to perceive that it is in 
the problem branch of the game rather than in play 
that modern progress in chess is most clearly de- 
monstrated. He would be a bold man who would, 
on a comparison of their published games, pronounce 
Steinitz a better player than Philidor, whilst few 
people acquainted with the subject require to be 
argued into a conviction of the superiority of Healey, 
Bayer, and Loyd over the problem composers of 
Philidor's time. In fact, the case of Problems v. Games 
may be summed ap in the statement that in the 
present day the genius of the composer has elevated 
the art of problem construction far above practical 
play, and that it is in the former that the highest 
manifestations of contemporary skill and subtlety ein 
chess are to be found. It is unnecessary, to enlarge 
upon the attractions which puzzles and problems have 
always had for the human mind. With moat intellectual 
people the mere statement that a thing can be done is 
sufficient to imbue them with a desire to doit, and 
without taking higher grounds, it is just possible that 
the interest which the chess fraternity now evince in 
the construction and solution of problems may be 
attributed to some such feeling, but whatever the 
cause the popularity of the chess problem is beyond 
cavi. We therefore intend to direct attention to 
problems alone, and we introduce the reader to the 
latest production of Frank Healey :— 


Prospuemw I.—By Frank HEALEY. 
Black. 
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White. 
White to play and mate in three moves. 
All communications intended for this department to 


be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough-road, Brixton, 8.W. 


JACK OF ALL TRADES.” 


e. JACK OF ALL TnapEs,“ whose health has been fearfally 
shattered, is about to follow the advice offered by Mr. 
Hayward, as indicated at foot-note of let. 4266, last 
week. He also accepts, with thanks, the present of 
£10 10s, which has been transmitted to him. The fol- 
lowing correspondents immediately responded to the 
appeal made :— 


J. H. Hayward, Tonnage House, 


Carrow, Norwich .. .. «2 ef 10 0 
Philo” | es. se se 1 90 90 
“J.K. P.“ ee ee ee ee se ee 1 0 0 
“Sigma” ee eos ee ee ee ee 1 0 0 
„% Khoda Bux“ ee oe ee ee ee 2 0 0 
„ Cirebꝛꝛꝛꝛꝛ oe os of oœ 2 0 0 
The Editor of « 2 0 0 
J. C. . b e@¢ se ge ee ee 0 10 0 

£10 10 0 


A “Well-Wisber and Friend,” has sent 2s., and 
B. Marsh, Rochdale, has sent 6d. The two last sums 
have been added to the Life-boat Fand. 

It will be seen that the contributions of other 
correspondents rendered it annecessary for the Editor 
to subscribe more than £2, and that the contemplated 

5 . up. oe us hope that “Jack” will 
imself again when he is he will donbt- 
Jess le us know it, ` 


USEFUL AND SOIENTIFIO NOTES. 


Hydraulic Plate-bending Machine. — The 
largest armour-plate bending machine ever manu- 
factured has just been completed by Messrs. Westwood, 
Baillie, and Co., and erected by them at her Majesty's 
Dockyard, Pembroke. The machine has been tested to 
the enormous pressure of 4,000 tons. The large 
cylinder and ram are capable of being moved on the 
bed, so as to apply the pressure at any part between 
the columns to suit the difference in shape of the plates 
required to be bent. This movement is effected by 
means of a small hydraulio cylinder fixed on one end 
of the main bed casting. By an arrangement of screw 
valves the water can be spplied at either end of the 
small hydraulic cylinder, or it can be connected witb 
the large cylinder, and the ram made to lift instan- 
taneously. The machine consists of a massive cast-iron 
block, top and bottom, each weighing upwards of 24 
tone. hese blocks are connected by four large 
columns forged from the best scrap iron. The large 
ram is 40fin. in diameter, and is worked by a set of 
four pumps contained in one cistern, two being of large 
and two of small diameter ; all four work in concert to 
lift the ram up te the plate to be bent, and when about 
600 tons pressure has been attained, the large pumps, 
by their own self-action, throw out of gear, and the 
small pumps continue to work and produce the power 
necessary for bending the armour-plate. The whole 
weight of the machine complete is about 83 tons. 


Royal Cornwall Polytechnic Society, Fal- 
mouth.—The fortieth annual exhibition of this 
society (instituted 1833) will open on Wednesday, 21st 
of August, 1872. Medals and prizes in money will be 
awarded in the following departments :— Mechanics: 
Machinery and models ; mechanical and other scientific 
inventions and improvements; specimens of naval 
architecture; essays and scientific papers, &c. Fine 
Arts :Pictares and drawings by professional artists 
and amateurs, sculpture, architectural drawings and 
models, and specimens of ornamental art. Photo- 
graphy: Photographs by professionals and amateurs, 
Natural History: Essays, local observations, collections 
of specimens, &c. School Productions: Mechanical 
and freehand drawings, specimens of penmanship, &o. 
Plain Needlework, &c., British Lace, and all objects of 
interest connected with science and the fine and 
industrial arts, which may be considered deserving by 
the judges. This exhibition has been established thirty- 
nine years, and affords an excellent opportunity for 
making known the merits of inventions, &c., throughout 
the West of England. Tho exhibition is held in a 
spacious hall, and continues open for eight days. No 
charge is made for space. The society will defray the 
expense of carriage, to and from the exhibition, of 
pictures and drawings by professional artists; and 
photographs by professional photographers. The 
carriage of all other articles must be paid by the ex- 
hibitor; except in special cases, when an exceptional 


E. L. Berthon.—W. T. Whitaker.—H. B. B.—Old Sub. 
—Cape Colovy.—John Hopkins.—J. X. T.—York.—J. L. 
—E. W. S.—Leicester.—Monte Cristo.—Before Noon. 
Letter Writer.—Horos. 

THe Detvucr.—Old King Coal, M. Paris, Derf Errac, 
J. W. Rodwell, E. L. B., Un Irlandais, and Hill and 
Vale have sent us letters on this subject. 

Horos.—Why not, instead of finding fault, have assisted 
to supply deficiencics. Ask for what you want, and 
no doubt, some one will assist you. You can do no 
good by growling at what is done. Let us, at all 
events, part friends. i 

Tox Daws.—You want us to repeat much of what many 
correspondents have from time to time said about 
photography in our pages, which we cannot do. If 
you Fai to them you will get the information you 

6. 

TW. J.—“ S. W. J.“ has asked a similar question. 

AMATEUR ELECTRICIAN is referred to indices and back 
numbers. We cannot repeat our information on the 
construction of galvanic batteries, and you ought not 
to expect us to do 80. 

Crees.—Please answer “Canada” through our pages, 
so that others may bave the benefit as well. 

WELL-To-po.—Tbanks for offer to answer inquirers, but 
jadging from the two answers inclosed, you might do 

etter by asking for information on “ Fire Engines.” 

G. E. L.—You. may insure insertion by soping some- 
thing worth inserting, either in the form of query, 
answer, or letter. 

C. H. W.—The fault rests with the Post-office. 

A SUBSCRIBER (Lymington)—The Planchette was illus- 
trated and desoribed in Vol. X., p. 280. 

J. H. Jongs.—Not inserted because not of use to others. 
You appear to think that the ENGLIsH MECHANIC 
exists exclusively for you, and that, if it does nos 
insert an essentially trade question, it acts unfairly. 
If we inserted it we should have acted unfairly to 
other readers, by appropriating space that belongs to 
them for scientific purposes. 

Henry Jonnson.—Inform querists through our columns. 

Kine CoaL.—One letter inserted. The other. A Uni- 
versal Deluge,” contains no specifio information not 
given before. 

Hong Ko Jo. - Lon can call on employers who want such 
skilled labour as you have to sell, or you may advertise. 

S. SMITHER.—On Ornamental Turning, &. next 
week. 

J. T. Spracvue.—Your first articles on “Electro-metal- 
lurgy ” will appear next week. 

J. T.—The first cheas problem appears this week. 

Un IpLaNpAIs.—Your wish shall be complied with. 

B. H. L., Saturn, W. G. S., Australia, J. Barnard, and 
Steeplehouse.—Your queries and replies are to al 
intents and purposes advertisements. 

Westward Ho!—One part of your query is an advertise- 
ment, and the other part cannot interest any one but 
yourself. 

J. H. G.—Read the last four volumes of the ENGLISH 
MecnHanic. Why not ask for “the whole body of 
physicks ” as Montaigne bas it? 

E. W.—Consalt the series of articles on Plumbing,’ 
now appearing in the Building News. 

E. WHITWELL.—See “ Astronomical Notes for Jane,” in 
last week's ENGLISH MECHANIC, by “F. R A. 8." 

„ W. M. Edwards, and Peter Piper.—Consult indices. 


L 
W. H. SxzLTOx.— The times given in the Nauticat 


Almanac are calculated for Greenwich. 


arrangement may be made. Exhibits should be for-] R. B.—Is not your caution somewhat superfluous? 


warded so as to reach the Polytechnic Hall, Falmouth, 
not later than Tuesday, August 13th, after which no 
space can be guaranteed. Lists of prizesand premiums, 
and all farther information, may be obtained from the 
Secretary. 


THE ENGLISH MECHANIC LIFEBOAT FUND. 


@ubscriptions to be ferwarded to the Editor, at the Office, 31, 
Tavistock-street, Covent- garden, W. d. 


Amount previously acknowledge ee 48985 9 7 
A Well-Wisher, and Friend ae oe 0 2 0 
B. Marsh, Rochdale e. >o oo œ 006 

4385 13 1 

ANSWERS TO CORRESPONDENTS. 


— — 

% Al communications should be’ addressed to the 

EDITOR of the ENGLISH MECHANIO, 81, Tavistock-strest, 
Covent Garden, W.O. 


The following are the initials, &c., of letters to hand 
ap to Tuesday morning, June 4, and unacknowledged 
elsewhere :— 

H. Spink.—V. Buckley.—H. Burridge.—H. Greenwood.— 
Screw-cutter.—G. A. Adams.—E. H. B.—Wanderer.— 
G. J. Lough.—J. W. Hood.—Henry Frances.—James 
Verity.—C. Dening and Co.—W. and H. M. Goulding. 
-Gillett and Bland.—Payne and Son.—H. A. Rawson. 
Frances Blake.—J. D. B.—Evan Davis.—Richard 
Lloyd.— . L. Jones.—Soul and Co. — Western.— J. B.— 
Young Natural Philosopher.— James Beal.—R. A. 
Proctor.—Fire Engine.—J.G. Parry.—Microscopist.— 
John Goundry.—E. Sharp.—Jos. Lambart.—J. M. 
Gorham.—Gilford Mills Reading Society.—Cervas.— 
F. J. T.—Philo.—Sigma.—F. R. A S.—Art Ntudent.— 
M. Reynonds.—J. P. Drake.—F. Paget.—E. M. Peacock, 
. N. Newton.—Chemical.—Saul Rymea.—Jack of 
All Trades.—Trovatore.—E. L. — Spotsman.— H. C. L. 
—H. G. W. Needy.— J. W. Rad well.— Bee. — Pneu - 
matic Lever.—Lictor.—T. A.— A., Liverpool.—A. B. A. 
—Thos. Robinson.—C. H. P.—Alfred Waters.—Tourist. 
—Landsend.—B. N.—E. Anderson.—J. T. Burgess.— 
Comrade.—E. L. G.—W. S. G.—American Subscriber. 
—G. P. Coffin.—Thos. Gulliver.—P. W. D.—Robert 
Johnson.—North-West Yorkshire.—Robert J.—H. W. 
A Sufferer.—Constant Subscriber.—Shafto Douglas. 
—A Would-be Baker.—J. Foster.—Jas. Canliffe.— 
J. David Smith.—Xylographer.—Lanca.—J. Barwick. 
—Great Walker.—H. A. 8.—Tripod.—M. J. Dodworth. 
W. A.—Philanthropist.—Proven.—Zellus.— Mangle.— 

T. Perry.—Optical Brioklayer.—F. E D.—Try Again.— 

W. Allan.—Experimenter.—Chignen.—J. T.—Ben 

Marsh.—Henry Clarke.—W.C. Hughes.—N. G. Robson. 

—Cireb.—G. Waterton, Juv.—Stewart Spires.—Ovo.— 

Assistant Mavager.—Try It.—C. B.— Henry Biake.— 

E. W. James.—F. E.— D. N. E.—Un Irlan Rev. 


When have we allowed the insertion of “Infidel 
attacks on the Truth of N ”? We are 
sorry to notice a half-threat in the latter portion of 
your letter. We think the ENoLisH Mronanto would 
survive your interdict—we are sure all that was 
good and worth preservation in it would, and we are 
not at all concerned for the fate of e else. A 
general and vague accusation against some of our 
most able contributors should have been rg Laity 
by something more than two initiale—two Mitlals 
moreover, which we do not remember to have seen az 
the end of any attempt to help us er our readers. 

AsTRoNoMER.—You need not have wasted our time by 
writing eight pages to tell us that you possess the 
knowledge of the true theory of the deluge, and that 
you mean to publish it somewhere, some eor other. 

E. N. Pears —Your reply is an advertisement. 

T. Surrs.—Consult a medical man. 

T. A. (Birmingham.) Cannot understand your query; 
write again. 

M. A. Simmonps.—You had better bind him apprentice 
to some large shipping firm. 

M. CARTER, Mahogany Tarina Subscriber, R. Gallo- 


way, G. A., Old Tar, and W. are referred to indices 
to back volumes. 

LovisE.—Never mind your hands, but pay more atten- 
tion to your spell 


our local postmaster. 

1 are apparently suffering 

ould consult a physician. 

Communications which can only appear as advertise 
ments to hand from Cymro Glau, X. Y. Z. 

Jno. Parsons.—If yo wish to protect yourself you had 
better not publish the drawings at all till the in- 
vention is patented. 

R. O. Berny.—For soldering without fire. see p. 546, 
Vol. XII. We gave this reference only last week to 


another say aterm who, like yourself, was too 
lazy to consult his indices to back volumes. 


J. H.—Apply to 
A SussconiseR( 
from sycosls, and 


TRR BUILHNGH News,” No. 908, May 81, Corrams:— 
The Era of School Banaag: Furniture in the Intornational 
Exhibition; The Exhibition of tho Royal Academy; Biunt Razors ; 
The Quarterly and Art Action in the Fature; Our Present Know- 
ledge of Building Materials, and How to Improve It; On Indian 
Art; Painted Metallic Hangings for Mural Decoration; London 
Bchool Board Competition ; street Architecture in Glaegow; Royal 
Institate of British Architects ; New Drill Hall for the Queens 
Edinburgh Riflo Brigade; House Planning Competition; The 
Provincial School Boards; Westminster Abbey ; The Introduction 
of the Anglo Italian Style under Inigo Jones and Sir Christopher 
Wren; Archeological; Competitions; Books Received; Builuing 
Intelligence; Land and Building Societies. Correspoudence : Mr. 
Wm. Burges and 4. Paul's Cathedral; House at shortiands, Kent; 
Competitions; From Chicago; Plumbing: House P Com- 
petition ; Ecclesiastical Dilapidatious Act, 1671. Intercommanica- 
tion; Parliamentary Notes; Legal Intelligence; Water Bupply 
and Sanitary Matters; Our Office Table; Chipa; Meetings for the 
Eneulng Week. Trade News: Wages Movement; Tenders. 
Illustrations : Shops and Warehouse, Glasgow; Desiga for Vila ; 
Cox & Sons Exhibits at the International Exhibition.—Price 3d., 
post free, id. Published at 31, Tavistock-astreet, Covent · 
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APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING MAY 28, 1873. 


1698 F.N. Gaspary, Berlin, for a self-working threading machine 
for acting sewing machines. ; 


1839 W. Weldon, The Cedars, Potney, for improvements in the 
manetactnre of soda, potash, hydrochloric acid, and chlorine. . 

1540 H. Kenyon, H. Kenyon, and I. Swindelis, Warrington, 
Lansasbire. for improvements in the manafacture of chlorine end 
sulphuric acid. 


1841 W.H. Dupre, Jersey, for improvements in the censtruction 
of wind guards and other ventilators. 


1842 G. R. Wood, Wishaw, Lanarkshire, for improvements in 
steam boilers and furnaces. 


153 R. A. Browne, Richmond-hill, for an improved uten«il to be 
adapted to saucepans, fish kettles, and such like cooking utensils. 


1544 J. Holmes, Lincoln's Inn-fields, for improvements applic- 
able to coats and waistcoats. 


1545 T.G. Messenger, Loughborough. Leicester, for improve- 
mente in the coupling of pipes and in the fittings thereof, and in 
valves to use in connection therewith and other similar purposes. 


18@ E. G. Brewer, Chaucery-Jane, for a new or improved stock- 
tng or hose. A communication. 


15:7 O. A. C. Eckhold, Green-street, Charing-eross, for improved 
means of and apparatus for producing and applying motive power. 


1548 E. Poulson, Martin- street. Bermondsey, for improvements 
in apparatus for securing the safety of sailing and other boats, 


1849 J. A. Moe. Manchester, for improvements in machinery or 
apparatus for drawing wire. 


1850 J. Worrall, Manchester, for an improved mode of and ap- 
parat us for dyeing cloth. 


1861 J L. Baker and T. N. Cox, Hargrave, Northamptonshire, 
for an bnprovement ia ploughs. W 

135% H. A. Bonneville, Piccadilly, for improvements in machinery 
for treating cotton seeds. A oommuniestion. 


1558 W. R. Lako, Ronuthampton-bultdinge, for improvements in 
rolling bearings for plummer-blocks, axzle-boxes. and other journal 
gsapports. A communication. 


1656 0. Haveraft, Favershsya, for improvements in the mana. 
factare of pebble gunpowder, and in maolrinery for the same. 


1556 W. Lockwood, Sheffield, for improvements in safety valves 
for ateam boilers. 


1856 J. Ricketts, Liverpool, for improvements in stationary and 
other cases constructed with two or more lids or covers. 

1457 8. Cates and W. Swindlehurst, Bedminater, Fristol, fer 
5 in printing upon metallic or other surfaces by 


1558 M. A. Soul, Sonthampton-buildings, far a new or improved 
a of pumping apparatus for compressing atmospheric air or 
other gases. A communication. 


go T. cocky e . for 
aratun for digging and gathering or 
turnips. and other agricultural roots. 


1600 T. Cocks, Goeberton, Lincolnshire, for improved machina 
ot apparatus for planting potatoes. soe 


1661 PF. Holloway, New Cross, for improvements in presses for 
cutting and emboesing various substances. 


1868 J. Fielding, Liverpool, and W. Duckworth, Manahester, for 
improvements applicable to breaks for railway trains. 


1563 W. B. Woodbury, Greenhithe, for improvements in m 
fanterne. A communication. i * 


1544 T. B. De Forest, Southampton - buildings, for an improved 
machine for making pirs. h ai 


es T. B. Do Forest. Sonthampton-baildings, for an improved 
machine for sticking pins in paper. a ai 


1665 P. Michaelis, Great Winchoster-street buildings, City, for 


ao improved meana or apparatus for stoppering bottles. A com- 
munication. ‘ 


1667 P. Michaelis, Great Winchester-street-buildings, City, for 
an internal capsule for bottles. A communication. 


1858 M. M. Harris, Cock*pur-street, Westminster, for improve- 
ments in hubs or naves for the wheels of vehicles. A communica- 


1549 8. Sanderson, Euddersfield, for improved ftre-indicating 
apparatus. 

1570 R. Thomas, Bhepherd's Bush, for an improvement in 
tinting or eclouring spectacle and other lenses. 


1571 T. Brooke, Minerva, U.S., for improvements in the manu- 
facture of steel. 


1672 G. Westinghouse. jun., Sonthampbton-balildings, for im- 
provements in slide valves for steam and other engines. 


1578 J. E. Rogers, Smethwick, Staffordshire, for an fmprevel 
differential «crew motion applicable to pressea, punches, rail 
bendera, shaft straighteners, and other mechanical 
a similar character. 


1574 W. R. Lake. Southampton-baildings, for an improved 
process of manufacturing sheet iron. A communication. 


1596 W. R. Lake, Scuthempton-bnildings, for an improved ap- 
parata tor removing seeds frem raisins and similar fruit. A com- 
cation. 


1776 W. R. Lake, Bouthampton-bofldingse, for improvements in 
couplings for raliway carriazes. A comm aniation: 


1877 A. J. Marray, Albany-road, Camberwell, for improvements 
io the treatment o fewage deposits. 


1878 R. Rownt, Glasgow, for improvements in and connected 
with flexible metallic webs, applicable for earrying materials, or as 
window shutters or otherwise. 


1879 J. Knowles, Wolverhampton, J. O. Mayell, Woolwich, for an 
improved portable cooking apparatus for field or camp use, and an 
improved formation of trench in connection therewith. 


1580 W. Begg, Preston, for an improved feed water heater for 
team boilers. 


1581 P. F. Connelly, Florenco, Italy, for improvemen 
prepeilers. N : ee peer 


1662 J. Maver. Great Portland-street, for 1 
scissors, sheart, and forceps. t, mprovements in 


1523 I. C. Jehnson. Newcast'e npon- 0, for improvements in 
the manufacture of Portland and other an R 


1584 W. R. Lake, Southampton- balldinga, for improvement in 
aaa for propelling shtpe and other vessels. A communica- 
N. 


188 W. R. Lake. Bonthampteon-bufldings, for improvements in 
the manufacture of blockt for paving and other like purposes, and 


in apparatus employed therefor. A communication. 


1886 W. R. Lake. Sonthumpton-bnildings, for improved processes 
and apparat us for the extraction of ofl and the production of flour 
from maize. A communication. 


1687 L. V. Simon, Bordeaux, for au improved system of gun, 
called the “elementary fictitious Chaasspot, tobe used in the 
colleges and lyceuams. 


IN ©, Maratori, Beesborongh-gardene, Pimtico, for an improved 

a kee arto e e , Ter we 
of defensive armour ers, t 

Uning, and covering of ships. , 


1889 J. Imray. Soutbampton-bailSings, for improvements in 


the mapafecture of ' 
commonication. fron and steel, and apparatus therefor. A 


1500 J. L. Boone and R.H San Francisco, U. GB., for im- 
nr vements in the construction of the pormanant beds arae, 
“hich improvements also embraco as artitieial railroad tie or 

rota ue parr or 5 nature, and whieb block can be 


roved machinery 
oct ing potatoes, 


contrivances of 


tel to various 


1601 O. T. Bousfielt, Longhborongh-park, Brixton, for a new and 
improved combination tool for use in mending machinery belts, 
and for other purposes, A communication. 

1692 J. Farqubaraon. Blairgowrie, Perthshire, for improvements 
in dreech- loading firearms, ý 

1508 L. A. da Costa. King-atreet, Cheapside, and T. Lawrie, 

un., Shepherd's Bush, for an tmprovementa in the construction of 
raps, waste-plugs, or gullies. for baths, sinks, drains, and other 
uite ef water or other fiuits. 

1504 W. B. Newton, Chancery-lane, for tmpat in caloric 
engines for obtaining motive power. A communicstion. 

1898 F. Le B. Bedwell, Croydon, for an improved conatrnetion 
of life buoy. 

1606 F. Figatner, Finsbury-square, for improvements in voltaic 
or galvanice batteries. 

1597 A. B. Houghton, Biimingbsm, for sa improved apparatus 
for locking up or securing type or other printing surfaces in frames 
or ehases, and for locking chases on the beds of presses or 
machines. 

1598 E.T. Hughes, Chancery-lane, for improvement ia furnaces 
for paddling, melting, re-heating, cementing, and for heating 
boilers. A oommanication. 

1099 J. Shackleton and J. P. Binns, Halifax, for a machine or 
apparatus for ticing-in” warps. 

16°70 F. J. Cheesbrough, Liverpool. for improvements In 
machinery and apparatus to be used in the process of manufactur - 
ing oil from aeeds. A communtea tion. 

1601 R. Jackson and J. B. Jackeon, Sheffield, for improvements 
in machinery or apparatus for cutting files. 

1602 8, Smith, Helesworth, Saff uk. for improvements in the 
mode of ovening and shutting daors of vehicles and in apparatus 
therefor, which improvements are more particularly applicable to 
comman road carriages. 

1608 R. Mather, Founteinbridge, Edinburgh, for improvements 
in splitting. separating, cleaning, and dreseing fibrous materials, 
more especially rhea or shinn grass, and in machinery for these 
purposes. 

1904 R. Irvine, Leith, N.B., and J. Mackintosh, Buenos Ayres, 
for improvements in the manufaeture of paper stook. 

1006 C. E. Wallis, Albert-stregt, Peckham, for improvements in 
repeating or revolving fire-arms. 

1008 W. Easterbrook. Finsbnry-place Bonth, for improvements 
in the mechanical contrivances and apparetua employed for looktug, 
and more especially for actuating or setting in motion the locking 
and interlocking gear for governing railway points and signals. 

1607 F. Walton and J. Jones, Staines, for an improved machine 

or manufacturing nuts for serew bolts. 


1008 J. H. Selwyn, Gloucesnter-crescent, Hyde Park, for a new 
method of treating refractory ores of silver. 


1609 I. B. Harris, Edinborgh, for improvements in and con- 
nected with moulds for the production of indiarubber valves and 
nuch ilke articles. 


1410 W. H. Davey, Islincton, for an improved machine for 


ironing, cal or smoothing linen and other fabrics. 
PATENTS SEALED. 
Al6R R. Watteen, for improvements in stuffing boxes with 


welallie Sas 

8178 W. E. ge, for a novel fabrio, being clastic velvet, and 
improved machinery er apparatus to be used in its mannfacture. 

8182 J. Johnson, for improvements in the construction of bed- 
Abende, rene e more particularly for invalida. 

$198 J. McCool, for improvements in the means or apparatus 
for stopping holes in ships or other vessels, 

3287 A. Gilbertson, for improvements in the manufacture of tin 
and terne plates, and in mechinery therefor. 

8290 D. Greig and J. Greig, for an improved rotary lithographic 
snd ype pribiing machine. 

A. Pritchard, for improvemente in corks for bottles and 
other vessela, and in apparat us connected therewith. 

8821 A. V. Newton, for an improved mode af preparing for 
spinning flax, hemp, chins grasa, and other vogetable fibres. 

8326 J. R. Wigbam, for improvements tn fog and other «iguala. 

e868 J. H. Harrison, for improvements in hydraulic apparatus 
for raising, bauling, and loweriug weights, ap blealso for other 
winding a c 

8877 P. Schntszenberger and F. de Lalande for improvements ín 
employing certain preparations of indigo in printing and dyeing. 

8497 J. A. Jaques and L. Sterne, for improvements in the mang- 
facture of bags aud pouches. 

3455 W. Anderson, for improvements in domestic apparatus for 
rondering sewage gases in noguous. 

ny 95 U for improvements in metem for measuring water or 
othor finids. 

291 E. Bartbelmes, for improvements in shuttle sewing 
machines. 

301 C. Wood, for improvements in apparatus for cooling blast 
furnace or smelting furnace slag or scoria as it runs from the 
pla and loading the same into waggons or trucks in a solid 
state. 

848 E. Jones, for improvements in the manufacture of cartridge 
cases and in the apparatus to be used in the sald manufacture. 

228010 G. Printz, for improvements in machinery for stamping 
n as. 

511 J. C. Mewbura, for improvements in hackling machines. 

68 Z. Whitham, for improvements in the manufacturing of pile 

for bloom for weldlees tires made of either iron or steel. 

600 J. W. Wood, for a new or improved apparatus or appliance 
for stopping holes in ships, boilers, and other vosrels or objects. 

670 F. G. Underbay, for improvements in apparatus for con- 
trolling the supply of water to dwelling- houses and other dere 

761 8. Doards, for au improved apparatus for heating water for 
warming conservatories and other buildings. 

9 0 H. T. D. Scott, for improvements in the treatment of sewage 
+ water, 

63 W. Benson, for improvements in machinery or apparatus 
for cutting coal. 

n W. A. Lyttle, for improvements in poles for telegraphic and 
other purposes. 

678 P. M. Parsons, for improvements in ordnance and 
carriages nnd projectiles for the same. , 

679 J. Milroy and J. W. Butler, for improvements in the con- 
structior of coffer-dams. 

687 E. A. Cowper, for improvements in regenerative hot-blast 
stoves for heating air, steam, aud other gases. 

MS J. H. Johnson, fer improvement in tnying the permanent 
way of railways and in apparatus employed theroin. 

974 J. Ashbury, for improvements in apparatus for propelling 
and steering vessels for Inland navigation. 

sa J. L. Castelli. for improvements in pyrometers. 

92 W. R. Lake, for an improved subsoil implement ehlefly 
designed for making trenches or ditebos for drainage and other 
purposes. 

8192 J. Hargreaves, for improvoments in trosting dlluto 
chlorine to separate impurities therefrom. 

8194 J. W. Harding. for improvements in the method of regis- 
tering the number of passengers and distance travelied by them in 
tram earn, busses,” cabs, ard other vehicles, and in the apparatus 
or machinery employed therefor. 

9200 E. Gregory, for a new or improved instrament or spperatus 
to be used in oy or improving the condition of ales. 

9201 R. B. Starr. for improvements in omnibuses, and inmmproved 
apparatur in connection therewith, which apparatus is also applic- 
ableto other parposes. 

8210 M. A. Wier. tor improvements in the means of and appli- 
ances for fixing buttons, studs, hooke and eyes, and other fastenings 
in or upon garments, furniture, and other articles. 

8214 E. T. Haghes, for improvements in the mauutaeture of 
peered. 18 and shoes, and in machinery or apparates connected 

ere 

8237 d. Galland, for improvements in the manafacture of 
85 3. B. On idio, for en improved spparatas f 

829 J. D. Gauldie, on ap 8 for regulating the 
spoed of stesm-engines. * 

8231 J. Dunbar, for im>orovements in screwed bushes for the 
bung holes ef caske and in apparatus employed for fixing or with- 
drawing the same. 

258 J. Wood, for improvements u machinery fer polishing yarn 
ov thread. 

3243 W. G. Lankeeter, for impmvements in heating and ven- 
J tileting houses and other buildings ? 

o 


B243 D. Macfarlane, for improvemente in discharging dr 
scattoring powdered enbstanees on plants or trees in orser to 
destroy insects or parasites thereon, and in machinery or apparatu: 
emp!l-yed therfor. 

$257 C. Nigbtingnle, for an improved mouthpiece for protecting 
the wearer againat atmospheric infinences, 

9964 W. R. Lako, for an improved tio or fastening for securing 


RTI A. N. Clark, for improvements in stesam-ongines for obtain 
fng an efficient steam dia on therein 

$299 T. G. F. Dolby, for an improved means for attsching to th» 
person those watch s known as ” Alberta” and “ Victorias.” 

smi H. W. j „Lor a new moveabie stamp, 

105 B. Brown, fôr an improved ventilating stove. 

sca A Dauman, for improvements fn ateam en 

625 W. R. Lake, for improvements in cases or vesge s for packing 
caustic 1 ony salts, and other like materfiais, and in ap- 

tus for form Same. 

571 E. Konigs, for improvements in obtaluing sulphate of roda 
or-ef potash, and h acid er chiorine, 

777 E. Edwards, for improvements in dial plates for calender 


4 O. Westinghouse, j for improvements in na 

. Wer tun., prov: 2 
apparatus for working brakes and communicating signala in rai: 
wav trains. 

969 B. Platt, for improvementd in ring ntine sad 
Yesin or resinous sabstances and obtaining the spirit tharefrom. 
and in s tus employed therein. . 

1019 aoa or 3 in eee 

1081 8. Norris, for an improved paveme 

1683 T. Natting, for improvements in machinery for spianiog 
wool or various other fibrous matters. : 

sess F.J. Fahiman, for improved apparatus for disinfecting and 
collecting feal matters, sewage, and manufacturing reluw. 

py 8. Kogers, for 955 1 couplings for rafilwsy 
carriages, waggons, and other rolling atc i 

5245 L. Forton, for improvements in treating fatty dies. 

9280 J. Taylor, for improvements in stoves or fire-nlacea. 

81 J. J. Knight, for improvements in the mannfsetnre ot 
eaustie soda and carbonatos and bicarbonates of zodi 
and potash, phosphstes of soda and potash, muriatſe acit, aad 
chlorine. 

5283 W. Mann, for improvements in the method of pyurifyins 
gas and in the apparatus emplo for that purpose. 

6345 L. 8. Chichester and G. F. Chichester, foc improvements 12 
the preparation of grain for grinding into flour and in apperatas 
therefor. 

8871 E. O. Vickers, for Improve ments in the preparation of 
cotton pulp to be used as a subvéitute for leather. 

W. Pawson, for e in water-closets. 

46 Earl of Caithness, for improvements in cleaning rattwer 
rolling stock, and in the machinery or apparatus om ployed ar 

120 W. B. Lere for an improved refector for facilitating . a- 
threading of needles. 

11 A. M. Clark, fer improvements in railway carriage exiea sod 
wheels. 

819 M. Bayly. for a new or improved combined mashine {or 

rintiug with or without self-inking apparatus, perforating, suar 

g. eonying, an embossing. 

460 B. Hunt, for improvements in postal cerda and in cores 
therefor. i 

886 A. Moore and A. C. Moore, for improvements in roll aaps fo: 
sbeot-metal roofing. 

682 E. Kenward, f improveraents in plen¢h«. 

a e R. Marsden, foe improvements in stcug-breikicz 
mar e¢, 

em H. Glover, for improvements in local magnetic attraction 
indicators. 

703 A. M. Clark, for improvements in eovering top rolla of eard- 
ing. spinning, and twisting machines. 

by R. H. Patterson, for improvements is the purffication ct 
coal gas. 

837 R. Monteith, for an Impro vod process for presarvinz animal 
and vegetable substances. 

851 J. A. Jaques and J. T. Oakley, for improvements applienble 
to machinery for grinding, sarfeoing, drilling, or otherwise wark- 
ing articles of iron or steel. 

504 G. Littte and T. C. Eastwood, for improvements in 
machinery for prepering and combing wool, cotton, and other 
fibrons materials. 

910 8. Moorhonse and W. J. Kendall, for improvements in toe 
construction of umbrellas and paraso]s. 

931 T. R. Crampton, for improvements in farnaces, 

985 E. Meldrum, for improvements in the pustfeation col 
paraffin olls and paraffin. 

1071 J. Heberlein, for improvements in apparetes for working 
brakes in railway trains. 
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even in these cases is the want in question sup- 
plied. We cannot suppose for a moment that a 
professorship at one of our universities is the 
sitinn which a Herschel or a Huggins would 
esire to occupy, if the want of means or of 
leisure prevented him from devoting his powers 
to original research. Nor is the writing of books 
on science the employment which would be 
selected—except as a pis aller—by one who was 
anxious to investigate the seorets of nature. And 
forthe most part it is only the fortunate few whocan 
even thus to any degree devote themselves to the 
advancement of science. The salaried stations in 
our observatories are eagerly filled; our profes- 
sorial chairs are not for the many; and ninety- 
nine out of a hundred who take to scientific writ- 
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J! will be known to the readers of the ExorIIsR 

Mecaaxıc that Colonel Strange, who has 
long been earnest in urging that science should 
receive extensive Government ajd, has recently 
pointed out the insufficiency of existing national 
observatories. He urges that new observatories 
should be erected for the special purpose of study- 
ing the physics of astronomy. In other words, 
whereas the national observatories at present in 
existence are devoted almost entirely to the de- 
termination of the position and motions (real, or 
apparent) of the celestial bodies, Colonel Strange 
deems it desirable that other observatories should 
be erected for the study of the aspect and changes 
of aspect of the sun, moon, and planets; as also, 
doubtless—though Colonel Strange makes no dis- 
tinct mention of these objects—for the study of 
comets, stars, star-clasters, and nebulæ. 

It appears to me that no real lover of science 
can entertain the slightest question, either as to 
the importance of the general subject which Colonel 
Strange has been forward, if not foremost, in dis- 
cussing, or as to the desirability of the establish- 
ment of such observatories as he has described. 
It cannot be too frequently pointed out that the 

ss of science must be slow, so long as the 
students of science are compelled, as at present, 
to make considerable sacrifices, either of money, 
time, or work. That zeal, indeed, which causes 
them to be willing to make such sacrifices, is of the 
utmost value to the cause of science. But it is 
to be remembered that there are hundreds, as eager 
to serve that cause as those who are now so en- 
ed, who are absolutely prevented from 80 
oing because unable to make the sacrifices 
required of them. Those who possess the requi- 
site wealth, or leisure, or both, may sacrifice of 
that which they possess, and so advance the good 
cause. But what must happen with those not 
equally favoured by fortune, who yet are equally 
anxious to advance the interests of science? What 
must the man do whose possessions are but barely 
equal to his own requirements, or who is com- 
pelled to employ his whole time and his whole 
energy in professional avocations? In the present 
condition of things, he must simply abstain from 
science. He must refuse himself the luxury of 
advancing knowledge. At the utmost he must 
give only his leisure moments to original re- 
searches. 

Now, it will scarcely be denied that there are 
hundreds who are thus circumstanced, and that 
among these hundreds are men as well fitted to 
carry out important processes of research as those 
who, being more fortunately placed, have done 
noble work in interpreting the secrets of nature. 
It cannot but be admitted that a system which 
compels hundreds who might advance science, to 
abstain wholly, or almost wholly, from the study of 
science, must seriously retard the progress of 
scientific discovery. Only in one way can the 
gervices of these lovers of science be secured— 
viz., by making of the study of science a profes- 
sion—in plain words, by paying those who work in 
the cause of science for their time and labour, and 
by providing them with suitable means for carry- 
ing out their researches. At present there is no 
suitable provision for this purpose. A few stu- 
dents of astronomy may Aind a place in our 
Government observatories, though even in their 
case the class of work required is such as few 
students of astronomy can greatly care for. A 
few students of other branches of science, again, 
may find in professorships (pace Mr. Lowe) and 
other like positions, such remunerative employ- 
ment as may in part free them for original re- 
search. Anda few others may find in scientific 
bookwriting, at least the means of obtaining a 
livelihood without wholly abandoning science. 
But these cases are altogether exceptional, nor 


ing with the hope of profitable returns, find the 
expenses of publication greater than the support 
they receive from the public.* 


It is obvious that science must suffer seriously 


when so many, who might do yeoman’s service, 
are debarred from taking part in scientific work. 
Let it be remembered that there is here no 
question of disinterestedness, or the reverse. 
There is, probably, not one student of science in a 
hundred who would not be perfectly willing to do 
scientific work for its own sake and without hope 
of reward if free to do so. 
look solely to the profits to be derived from 
scientific research, and quite another to require 
before entering on such research that the degree 
of support commonly called “ a livelihood” shall 
be insured to the worker. I speak plainly, be- 
cause plain speaking is required. If science is to 
be the pursuit of the many, it must be followed as 
a profession, providing, like other professions for, 
those who enter it and are capable and in- 
dustrious. At present, science holds no such 
position. It is only by making important sacri- 
fices, and by ranning the risk of others much 


But it is one thing to 


more important, that any person not possessing 


considerable means can occupy himself with 
scientific work. 


There can be no question, then, that all who 
desire to see science progress as it should (and as 


it can progress), should give their earnest support 


to any scheme whereby room may be found for 


scientific workers at present lost to the good 


cause. Not in astronomy alone, but in every de- 


partment of science, the great want is systematic 
work and an increase in the number of regular 


workers ; and there is only one way in whieh this 
desideratum can be supplied. We must have 


national observatories, national laboratories, 


national scientific salaried offices of many kinds,— 
and I do not entertain much doubt that before 
long we shall have them. 

It is important, however, to notice, that in this 
matter not merely is it le premier pas qui coùte, 
but that everything will depend on the nature of 
that first atep. Science is strong enough, probably, 
to secure a first move from Government. But if 
the consequences of such first move be unfortu- 
nate, science will lose much more than she will 
gain. Now, it cannot be denied that the first 
move advocated by Colonel Strange is not free 
from a considerable degree of risk. In the first 
place, Colonel Strange has associated with ita 
promise or quasi promise of certain practically 
useful results. This is in itself, I conceive, un- 
fortunate. It cannot be too often insisted upon 
that science is not bound to answer the question 
Cui bono? so repeatedly asked of her. She is, 
on the contrary, bound to assert her true dignity 
by promising nothing. She is high enough—she 
has done enough—to claim to be served for her 
own sake. The good will come; of this we need 
have no fear; but it may not come in the particular 
way anticipated. In any given case it may be 
direct, but it may also be indirect; it may come 
quickly, but it may also be deferred for many 
years. All that can be predicated with confidence 
is that it will reward more than amply the efforts 
through which it has been obtained. 

But the particular good suggested by Col. 
Strange and by Dr. De La Rue, who supported him 
at the recent meeting of the Royal Astronomical 
Society, is scarcely such as can be safely promised 
by astronomers. I venture, for my own part, to 


* It is, doubtless, due to the present unsatisfactory 
position of scientific teaching in this country, that what 
the general reading public would take is not that which 
the student of science would prefer to supply. A volume 
containing the results of a long process of original re- 
search would scarcely have a chance of success As a 
literary venture. No publisher would accept the risk of 
guch a volume. It should be remembered, in fact, that 
the scientific aathor is not free to select his own line or 
style of writing, unless he can publish at his own ex- 
pense. He is bound to consider the opinion of the 
nuhlisher as to what the public is likely to find attrac- 


tive. 
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express my utter want of confidence in the pro- 
bability that the systematic study of the sun 
will throw usefal light on meteorological relations. 
That all weather-changes may be traced to the 
sun's inflnence I admit, or rather, the fact is too 
obvious to require mention. But that man will 
ever be able by studying the spots, the facula, 
the prominences, or the chromatosphere of the 
sun, to interpret the phenomena of the weather, 
appears to me to be an opinion all but demons- 
trably incorrect. We know that the sun's 
varying diurnal course accounts for seasonal 
changes ; yet we know, also, that the seasons are 
not similar in different years, even as respects 
their general features, while the weather of any 
single dey is almost wholly independent of the 
general character due to the season. In one 
region of the earth, again, a season will be excep- 
tionally cold or hot or mild, while in another region 
precisely opposite characteristics will prevail. 
And again, whereas one of a year may be 
(like last winter in.the British Isles) exceptionally 
warm, another part may be (like the late spring) 
exceptionally cold, though the sun, “ the domi- 
nating source of all weather changes.“ presents 
thronghont the year the same general characteris- 
tics. The great eleven-yearly solar spot cycle 
may be supposed, without improbability, to be 
accompanied by some corresponding peculiarities 
of weather or by variations in the total quantity 
of heat received by the earth. Indeed, Mr. 
Baxendell has found evidence in favour of the 
former view, and Professor Piazzi Smyth (followed 
by Mr. Stone) has found evidence in favour of 
the latter. But these peculiarities are all but 
imperceptible, they vary in different places, they 
are not such as to throw light on the wider 
features of meteorological change. Now, the oir- 
cumstances here considered—the sun's varying 
diurnal path and the great oscillatory change 
producing the spot-peried—are altogether the 
most striking features of the sun's relation to- 
wards the earth. If they do not throw useful light 
on meteorological habitudes, surely none of the 
minor features which we may hope to detect by 
prolonged and systematic study of the sun can 
be expected to do so. And even if the direct 
action of the sun were more obviously recogni- 
sable in its general effects, yet, inasmuch as 
even in the length and breadth of England—a 
speck on the earth’s globe—the greatest variety of 
weather is commonly experienced, it is surely 
hopeless to attempt to predict the conditions 
which will prevail in any one country when the solar 
relations exhibit such and sueh a character. Yet, 
short of this, what sort of prediction would be of 
the least use to men? Even if we admit that 
is the slightest prospect of our being able to do 
go much as this, of what earthly use would it be 
to predict that a storm will rage, for instance, on 
such and such a day, if the storm is as likely to 
rage in Russia as in England, or in India as in 
China? 

It seems to me, then, unfortunate that Col. 
Strange's proposal has been acoompanied by antici- 
pations so chimerical. It is still more unfortanate 
that some who have supported it have not hesitated 
to sneer st the work done by meteorologists with 
the Government grant of £10,000 per annum. It 
is certain, in the first place, that whenoesoever the 
means of interpreting meteorological relations 
are to come (if they ever come), we must know 
what those relations actually are. In other 
words, we must have these long arrays of tabulated 
figures—thermometric, barometric, wind-record- 
ing, cloud-recording, and the rest—if we are to 
understand the cause or causes of changes in 
the direction of the wind, in the prevalence of 
cloud, in temperature, barometric pressure, and 
go on. Hitherto very little has come of these 
records, it must be admitted—and, for my own 
part, I entertain a partioularly strong impression 
that very little ever will come of them—but if 
ever the great mysteries of meteorology are solved 
those tabulations will have fulfilled their purpose. 
To cease to make them is to admit that these 
mysteries are inscrutable. 

Moreover, it will scarcely do to approach 
Government with a request for Government 
assistance, on the plea that the Government 
assistance granted to meteorologists has been 
completely thrown away. 

But the chief point to which I would invits 
attention in Col. Strange’s proposal’ is this, that 
he has not indicated with sufficient clearness 
what he would wish Government to do. If a 
rea AS ee 


* I refer throughout to the paper read by Col. Stra: ' 
before the Royal Astronomical Society. If there |. 
been Jess papio utterances on his part, I either 
ignorant of them ot iguore them. 


318 


ENGLISH MECHANIC AND WORLD OF SCI£NCE.—No. 377. 


JONE 14, 1872. 


vague resolution, such as his paper seen to 
promise, were submitted to Governmental eon- 
sideration, Government might, with the best 
intentions, proeeed to action which would by 
no means aceord.with the wishes of true lovers 
of science. The Royal Astronomical Society, the 
acknowledged representative of the astronomy of 
England, knows what sort of man should be 
placed at the head of a great national obser- 
vatory; but Gevernment, not knowing, might 
place there some person without any real 
regard for scienoe, and with none but borrowed 
scientific knowledge. If Col. Strange would so 
bring his proposal before the Astronomioal 
Society, and thus before Government, that none 
but those who were at once zealous astronomers, 
trained observers, sound mathematicians, and skil- 
fal theorisers, were placed in authority im the 
proposed observatories, no true lover of science 
could refuse the proposal his most earnest sup- 
port. Nothing bat good could follow from such 
a course. But if there were the slightest risk 
that an appointment of the sort should fall into 
unworthy hands —and such risk would assuredly 
be involved if vague resolutions were submitted 
to Goveroment—it would be the duty of ali who 
wished well to seience to oppose the resolution to 
the utmost of their power. l 

A point to be most carefully insisted upon is that 
the head of any national observatory such as has 
been proposed should be one who would behave 
in a generous, considerate, and courteous way to 
all who worked under him. 

In conclusion, I must remark, to provent the 
possibility of misapprehensions which might mar 
the effect of what I have been saying, that 
personally I have no interest whatever in Col. 
Strange’s proposal. I wish to see science advance 
as rapidly as possible, and in particular that 
‘astronomy may so advance; and I speak out of 
the interest I thus take in the progress of science. 
in so far as I advooate the proposal for new 
national observatories, it is because I believe such 
Observatories to be very much wanted, and that 
their erection would be followed by important 
advances in as ; m so faras I oppose 
the proposal for their erection, it is because I 
fear lest if the projeet be improperly carried ont, 
it would lead to retrogression instead of advance. 
I cannot recall any inetanoe, for years past, where 
it behoved the true lover of science to be so 
careful as to his action as in the present case. 


AIR AND RAIN.* 


WE have already (p. 289) examined a few of 

the facts brought forward by Dr. Angus 
Smith on the subject which forms the first moiety 
of the title of this article, and have endeavoured 
to point out the conclusions to which they lead. 
We have seen that a very small deficiency in the 
proportion of oxygen in the air we breathe, when 
compared with that which is known to exist in 
notoriously healthy spots is sufficient to eall for a 
rigid sanitary investigation into the causes which 
produce it, not merely because a deficiency of 
oxygen is in itself sure evidence of the insalu- 
brious character of the atmosphere in which it 
ocours, but because there is ample ground for 
believing that this deficiency of the life-giving gas, 
found to be the normal condition of the air, is 
made up by a greater or lesser number of other 
gases, many of which are known to possess 
noxious properties, and which-are also believed 
to be the media that afford sustenance to, and 
assist in the propagation of, the as yet undefined 
poigon-germs of disease. Granting this pre- 
mise a very little consideration will show us that 
the rain must exercise a great influence on the 
number of these germs floating in the air which 
it traverses, and that it is, therefore, as essential 
to make a rigid scientific investigation into the 
peculiarities of the rain of different localities, 
and the numerous foreign substances brought down 
by it, as into the air through which it has fallen. 
We know that after rain the atmosphere contains 
a larger percentage of oxygen than it did pre- 
viously, and there is at the same time a diminua- 
tion of carbonic acid; but although we have not 
been able to discover the cause of this increase 
of oxygen in the facts which chemical climatology 
has as yet presented to view, there can be but 
little doubt that itis mainly brought about by the 
removal of “atmospheric dust and carbonic 
acid and other gases by the mechanical and 
chemical actions of the falling water. The 

alytical examination of the collected rain, in- 
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deed, enables us to form a very good ides of the 
character of the air of the locality in wbich it 
has beon gathered, and taken in connection with 
an examination of tbe air itself en a fine day, 
affords a reliable criterion of what may be termed 
the external salubrity of the place under investi- 
gation. . 

The principal substances found in the rain. 
waters experimented on by Dr. Angus Smith are 
chlorides, sulphates, and ammonia. Amongst 
the most important, as far as quantity is concerned, 
is undoubtedly common salt, the base of which, 
sodium, spectrum analysis has shown to be uni- 
versally present. Common salt is found in abun- 
dance in the rain of the sca-coast, to the extent 
of 1 part in 10,000 parts of rain-water; but it 
cannot be supposed that any noxious property 
exists in this compound. In making analyses of 
the substances found in rain, therefore, allowance 
must be made for the proportion of hydrochloric 
acid duo to the salt found near the sea and in the 
neighbourhood of towns, where it is one of the 
products of cosl-burning; but a distinction is 
easily drawn between the two, from the fact that 
rain-water near the sea is not acid, while that 
taken in towns is invariably so, from the fact of 
its containing sulphur compounds. The com- 
pounds of sulphur, too, are found where there is 
no coal-burning to account for them, and these 
invariably proceed from decaying animal and 
vegetable matters, which give off sulphuretted 
hydrogen and sulphide of ammonium, which, 
happily for us, are speedily oxidised, and split up. 
Ammonia, however, is the compound which affords 
a fair test of the amount of impurity in the at- 
mosphere. When organic substances undergo 
decomposition, says Dr. Smith, the nitrogen goes 
off with hydrogen, forming ammonia, unless 
strong oxidising influences are present. But 
ammonia itsclf is not an infection — a small 
amount, even when constant, may not be hurtfal ; 
but the probability is that this small amount is 
better absent, because its presence indicates ob- 
jectionable or decaying matter, which may send 
out worse substances than ammonia. The results 
obtained by the investigations of Dr. Smith into 
the constituents of the rain taken in various parts 
of Great Britain give the amount of chlorides 
found in London rain-water as 2:6, when oom- 
pared with Valentia as 100; while for sulphuric 
acid, taking Valentia as 100, London bas 750, and 
Glasgow 2,571, a fact which Dr. Smith regards 
as explaining in some degree the great mortality 
of the last-mentioned place, because sulphuric 
acid is not merely a measurer of manufacturing 
induetry, bat also of decomposition, being a part 
of the oxidised sewage of the air. The acidity ” 
of the rain-water is another measure of the im- 
purity of the atmosphere, and in this respect, 
taking the inland country parts of England as 
exhibiting 0, Glasgow figures with the high com- 
parative amount of 109, and Manchester and 
Liverpool with 83, while London has 28. The com- 
parative amounts of combined ammonia are 
shown by Valentia 1, Glasgow 50, with Liverpool 
and Manchester following closely with 30 and 36. 
Inthe most important table of all, that giving 
the comparative amounts of albuminoid ammonia 
i. e., the measure of unpurified air-sewage— 
which includes the germs,” Valentia being taken 
as 1, Glasgow gives nearly 9, while Liverpool (3) 
is less than London (6), and St. Helen’s and Man- 
chester press closely on Glasgow. 

The tables containing the averages of the 
experiments made on the different rain-waters 
are fall of interesting and valuable information, 
bat they mnst be read in their entirety, with a 
clear appreciation of the effect of the prevailing 
wind and other circumstances, before ccrrect 
notions can be gained; for we find that on one 
occasion the amount of hydrochloric acid found 
in rain collected at North Uist was no less than 
34 grains per gallon, while a specimen taken at 
Kelly, Wemyss Bay, yielded only -0852 per 
gallon, a difference which of course can only be 
accounted for by the elevation of the place, the 
direction of the wind, and the time of the year. 
We have said eufficient here to show that an 
analysis of the rain may be made to determine 
approximately the healthiness of a given locality, 
or at least point out the direction which farther 
inquiries should take. For the results of the 
investigations made at the various places wo 
must refer our readers, as before, to the book 
itself: so mauy different localities have furnished 
the materials for the experiments that a tolerably 
accurate prevision of the result of analysis can 
now be made for any spot in the British Isles. 
Dr. Smith supplies several lithographs of charac. 


"| teristic specimens of the crystals found after 


evaporating rain-water—those obtained from New- 
castle-on-Tyne rain exhibiting beautifully-defined 
crystals of Glauber's salts (sulphate of soda). 
These specimens were obtained by boiling down 
200 cubic centimetres to the bulk of about one, 
and allowing one drop of this to evaporate spon- 
taneously on a microscope slide, affording in 
many cases interesting, and in all, valuable, 
objects for the study of the sanitarian chemist 
and microscopist. It is not necessary for the 
would-be investigator into this subject to wait for 
a shower of rain in order to obtain an idea of 
the matters held suspended in, or the gases mixed 
with the air, for it is quite possible to obtain 
exactly similar resaltes by taking the air in a 
bottle containing a little pure water and washing 
it by agitation. This method has been followed 
by Dr. Smith in analysing the air of houses and 
close places; still, he says, that although air- 
washings enable us to examine air where rain 
cannot come, and to a great extent must super- 
sede the examination of rain, the Iatter must 
not be neglected, since we obtain from it a know- 
ledge of the contents of the atmosphere at a time 
when we cannot watch it, and we obtain also tho 
mean of a long period. With these sir-washines 
of specimens of metropolitan air, Dr. Smith 
obtained some curions results, which show how 
necessary it is to take into account the state of 
the weather at the time, for in an sir-washmg 
from Westminster Abbey Yard, taken on a fine 
day, he found albuminoid ammonia in the 
portion of 37 grains per million cubic feet; in one 
taken on the embankment in front of the Houses 
of Parliament 71:8; and in one taken in a field 
two miles beyond Clapham Junction, no fewer 
than 118-4; but the second specimen was obtained 
on a windy day, and the latter during a very 
strong wind. It is, therefore, necessary to take 
the mean of a number of experiments before 
deciding on the amount of impurity in the air of 
any particular spot; but those at present made by 
Dr. Smith, though comparatively few in number, 
are of the first importance in showing the 
difference between the air of some of onr 
health-regorts, and the vitiated stuff which 
a large portion of the community are con- 
demned to breathe daily and hourly. Thus, 
putting the amount of hydrochloric acid found at 
Blackpool (Lancashire coast) as 100; the eom- 
parative amount for London is 320, and on the 
Underground Railway, 974. The amounts of 
sulphuric acid (anhydrous) for the same places 
are Blackpool, 100; London, 352; Undergromd 
Railway, 1,554. The quantities of ammonia and 
albuminoid ammonia are compared with those 
found at Innellanon the Firth of Clyde, which, 
being taken at 100, shows London with 117 and 
108, Glasgow 150 and 221, and the Und 

Railway 138 and 271; so that on these results 
London has but little more albuminoid ammonia 
than Innellan—100: 109; while Glasgow and 
the Underground Railway have atmospheres 
little better as regards their freedom from what 
Dr. Smith calls ‘ potential ammonia” than the 
air obtained over a midden! It is trae thst 
while our author points out thet the albuminoid 
ammonia is the most important of the chemical 
constituents, he cautions us against drawing too 
many conclusions from its presence. ‘ The 
organic matter,“ he says, “is sometimes quite 
sound, and so far from producing disease it may 
help to drive it away. All that we can say is that 
organic nitrogenous matter shows that some 
organisms of a hurtful kind may be present. If 
there is no excess of albuminoid ammonia, the 
hurtful organisms or other matter may be pre- 
sumed to be absent. If there is an excess, it is 
well to avoid such air until we know that it is 
from a source which produces not only that which 
is wholesome but that which continues to be so.” 


With regard to the lowest percentage of car- 
bonic acid deemed positively hurtful, scientite 
men have failed to agree, and even Dr. Smith can 
give but a hesitating opinion, although he thinks 
that the smallest diminution of the oxygen in 
the air breathed affects animal life, if its place is 
supplied by carbonic acid.“ But the question. 
How can the blood be influenced by a dimination 
of oxygen in the atmosphere to the extent of ‘1 
per cent. has met with contradictory answers. 
Liebig says, In a closed space 8ft. long, Oft. 
high, and 8ft. wide, a man cannot breathe twenty- 
four hours without uneasiness.” The danger 
to life is not immediate, however, according to 
Dr. Smith, when the percentage of carbonic acid 
is less than 4 per cent., provided the peraon 
breathing the air so adulterated is healthy; bnt 
the constant lowering of the pulse, even in much 
less impure air, must have a gradual effect on thu 
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vitality.) Dr. Smith considers that a certain 
quantity of oxygen is required to drive out the 
carbonic acid from the blood, and that this 
quantity being deficient leas carbonic acid is given 
out, and itis certain that no danger to life and no 
difficulty of breathing is experienced in situations 
where the air oontains less than the normal 
amount of oxygen, if carbonic acid is also 
almost entirely absent. Dr. Smith gives a good 
rale for ascertaining the amount of carbonic 
acid in the air of houses :—“ Let us keep our 
rooms so that the air does not give a precipitate 
when a 10}0z. bottleful is shaken with half an 
ounce of clear lime-water, a sanitary regulation 
which can easily be carried ont. 

This book also contains valuable information on 
the constituents of smoke, looked at both from the 
sanitarian’s point of view and from the point of 
view of the consumer of large quantities of coal 
for heating purposes. We may at some fature 
time call attention to this sepect ef the smoke 
question, which is still imperfeetly understood, 
and in. connection with which the teachings of 
science are strangely neglected. The influence 
of acids derived from chemical and other works 
upon vegetation also finds a place in this volume, 
which, as we intimated before, is a record of 
work, the full value of which will be recognised at 
a future time. One of our contemporaries regards 
the book as useless because ozone finds no place 
in it; but as Dr. Smith bas not yet been able to 
make the camtemplated experiments on the sub- 
ject we cannes well complain because his begin- 
nings of a chemieal climatology” are not 80 
complete a3 we could wish. 


ON A NEW SYSTEM OF CHEMICAL 
NOMENCLATURE. 


By Srurmo Bortows. 


insturest hen boon ovinesd by several of 


. “gue” coorespoadents with regard to the 
nomenclature employed in medesm chemistry. 


properties, sad its theevetienl relations with other 
bodies, yet is preetios it ie found that nothing is 
so conducive to a 5 of the rela- 
tion which things te ome mother as a 
systemaiie sad naten semenciatere. The 
grouping of plants iste matural erde has had a 
marked. imflaemce in the fasilitatios-of the study 
and the ac AM n eorvect knowledge of 
the sejemce of botany. Thu, foe instance, to the 
botanist, the knowledge thata plant belongs to 
the order named Lege, immediately gives 
him am insight into the probable properties, mode 
of growth, of flowering, e., possessed by that 
plant. Agaim, the mememelature posed by 
Lavoisser, d others, towurds the inning of 
the present eentury, has dons mach towards 
placing chemistry on the sebid basis on which it 
at presemt stands. In fast, fresh nud more acou- 
rate lamowledge of the esustitation of bodies 
necessitated novel and more seowrafe nomen- 
clature; and, as 0 natural esmseqaemes, this more 
accurate nomeselature È to new and 
hitherto unexpected relations. Let us for a 
moment turn baek 100 years. What possible 
relation does the mind become cognisant of on 
hearing the words water and “ muriatic acid” ? 
How different is the case when we use the modern 
scientific names hydrogen oxide” and hydro- 
gen chloride.” We are immediately aware of the 
similarities and dissimiarities of these two bodies, 
and are able, within certain limits, to predict the 
behaviour of the one from a knowledge of that of 
the other. 

But chemistry has taken such vast strides 
within the last forty years that the present 
Lavoisierian nomenclature, superior though it be 
to the old Stahlian, is totally inadequate to furnish 
ns with distinct ideas of the numerous and com- 
plex bodies which organic chemistry is daily 
bringing to light. Let not the student, nor even 
the professed chemist, fora moment suppose that 
this inadequacy is imaginary. Let him call to 
mind the annexed moderately long name, 
and try whether he can, without reference 
to some chemical work, give an idea of the 
composition, properties, &c., of the body named, 
T eTRETHYLPROPYLBUTYLAMYLAMMONIUM HYDRATE. 
In the hope of awakening an interest in this very 
necessary branch of chemical science, I propose 
giving a few extracts froma work published in 
1871, at Bologne, by Professcr Filopanti, of the 
Bolognese University, entitled Alcuni Misteri di 
Chimica popolarmente spiegati, e nuova Nomon- 


clatara.” 


Tho system proposed has received | able brevity. In fact, this word can be pronounced 


favourable notice from the following professors :— | five times more rapidly than the corresponding 
P. Piazza, F. Selmi, D. Santagata, G. Fabbi, and | Arabio numfber, whieh denotes the number of 


G. Carini, and, though novel and strange to the 
eye, contains, undonbtedly, the germs of a very 
perfect system of nomenclature. Having thus 
broached the subject, I shall leave Professor 
Filopanti to speak for himself. 

Atomic Nomenclature. 

The new system of nomenclature, which I pro- 
posa, is based on a principle, as easy of cconcep- 
tion as it is of execution ; and yet able to explain 
all the discoveries of modern chemistry, with even 
greater perspicacity than the French nomencla- 
ture was capable of explaining those which were 
made at the conclusion of last century. The 
principle consists in giving in certain determinate 
cases, an entire ideographic signification to each 
letter of the alphabet; the execution consists in 
the expression by such letters, of the exact chemi- 
cal formula of the body to be named. Four ele- 


ments are present in organic compounds, with 


such great frequency as to almost exclude the 
others; and these four are also among the most 
abundant in minerals. These four elements are 
at present known under the names of hydrogen, 
oxygen, nitrogen, and carbon. In organic che- 
mistry these ocour with greater frequency than 
all the rest put together. Hence, we will repre- 
sent them in the simplest and most convenient 
manner, which (humanly speaking) it is possible 
to find—that is to say, by means of one vowel 
for each of the four, But it is by no means 
indifferent whieh vowel we choose to assign to 
each of these very im t elements; we wish 
that our namesshould sid the stadent, not only to 
remember the composition of the bodies named, 
but also the ressons for their having sach a com- 
position: we wish that such names should also 
enable him to foresee the reactions and transfor- 
mations of whieh the bodies named ase capable. 
For this resson, , the first vowel, will be the 
most appropriate name for #ydroqen, as hydrogen 
is monovalent—that is to say, has only one com- 
bining power. e, the second vowel, „ for s like 
reason, be the most adapted to orygen, oxygen 
being bivalent-—td ext, of two eombining 
powers, For similar ressons, i will stand for 
nitrogen, as BRrogea acts generally as trivalent 
with three combining powers ; while o is tho best 
vowel for carbon, as by its fourth place in the 
alphabet of vowels, it reeals the four combining 
powers, or quadrivalence of carbon. 

All the other elements are to be represented by 
a eombination of fear letters; the first ef which 
is invariably to be u, followed by the two most 
conspfeuoas ceusomante im the common name of 
the element; the ending to be a vowel indicative 
of the valency ef the clomwent. Thus, for example, 
we shall have acra for chlorine ; upss for potas- 
A fer argentum; as these are all mono- 
valent anta: sgle, caleiwm ; upre, cuprum, 
being bivalent; uphri, phorpkotvs; wmyvi, antrum, 
which are trivalent ; uslo, silicon ; upto, platinum; 
these being tetinvulent, &. 

We must ales agree to sesign a numerical value 
to tem eta, which, with the new names of 
the four biogene, f sew tabalated below 


a e i 0 
Hydrogen. Grygen. Nitrogen. Carbon. 
b c d Im n p rv 
1 2 9 4 6 6 7 8 9 0 


The names of compounds are then to be derived 
from an examination of their chemical composi- 
tion; placing the new name of the element first, 
followed by the consonant indicative of the 
quantity of atoms which exist. Should the 
number exceed ten, it is to be formed by binary 
combinations of the numerical consonants. The 
repetition of the same vowel (whieh may be 
allowable, for the purpose of facilitating pronun- 
ciation) does not alter the value of the other 
letters. ¢ is used to express an indefinite number: 
sto mark the hypothetical nature of the body 
named. For instance, splandrafnactit would be 
the name of a hypothetical body, composed of 
96,830,452 atoms of hydrogen, united to an 
imaginary number of atoms of nitrogen. 

I have coined this fantastic word solely with 
the object of rendering more palpable the wonder- 
fal fecundity of this system as well as its remark- 


* In order that the ear may not coufound oertain 
names, it is absolutely necessary tuat these vowels be 
pronounced as in Italian: viz, A = Ab, E = Bb, I = He, 
O = awe, U = who. 

t Oar author calls these fonr biogene, owing to their 
occarrence in animal and vegetable %. 

{ The numerical consenants refer alwaye-tothe-vowels 
with which they form syllables. Thus: splan-drai nac-ti. 
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atoms of hydrogen —viz., ninety-six million, eight 
hundred thousand, four hundred and eighty-two, 
contained in the compound. 

I must here note, however, thut in the names 
of the non-biogenous elements, such a8 upsa, ucle, 
&c., the two consonants retain their ordinary 
alphabetic signification, and do not gequire the 
conventional mumerio value. There is no danger 
of confusion, as these names invariably begin 
with u. 

Let us now come to the application of this 
new system, beginning at the commonest and most 
important of binary 5 water. Water is 
composed, as we know, of two atoms of hydrogen, 
united to one atom of oxygen; therefore, in our 
atomic nomenelature its name will be :— 


Be 6 a. 


I must explain here the use of the accent, 
which before giving an example, I could not well 
do. When the accent is placed on the last 
syllable the body is a solid, when placed on the 
penult it exists as a liquid, and, finally, when 
placed on the antepenult the accent denotes that 
the body exists as a gas. Consequently, we may 
express the four states of water by the four fol- 
lowing words, the position of the syllables being 
quite immaterial :— 


Boca = Water. 
Bracs = Steam 
Bech = Snow. 
Cabs = lee. 


Let ns now stop to consider for a moment 
what the short word béca teaches us, and what it 
calls to mind :—(1) it shows that the body con- 
tains oxygen, e; (2) that it contains hydrogen, 
a; (3) that in every molecule there is only one 
atom of the former, b = 1; (4) and two of the 
latter, c = 2; (5) that it contains no other 
element, there being no other vowel; (6) multi- 
plying the exponents b = lande = 2 by the re- 

tive atomie weights of oxygen = 16, and hydro- 
gen = 1, we learn that oxygen forms exactly eight- 
ninths, and hydrogen one-ninth of the total 
weight of water; (7) that itis a liquid, for tho 
accent is placed on the penult; (8) that the first 
element is bivalent, being represented by the 
second vowel in the alphabet, that the other ele- 
ment is monovalent, as it is represented by the 
first vowel of the alphabet; (10) that water = 
bèca must be one of the simplest and most per- 
fectly saturate (chemically) bodies, for we see 
that the valencies of the two monad atoms of 
hydrogen = c a completely satisfy the two 
valencies of the dyad atom of oxygen be; (11) 
that water must, therefore, be one of the most 
stable and consequently one of the most abundant 
bodies in all the three kingdome of nature. Now 
compare this with the uswal nomenelature, and 
see whether that is able to denote so many things, 
not with four letters only, but even with four of 
its longest words.” j 


Having given this simple example I can pro- 
ceed to enlarge upon certain modes of spelling 
these atomie words, which will enable us to indi- 
cate whether the body in question be acid or 
basic, and whether we view the acidity as de- 
pendent on the hydrogen or the oxygen, we can 
easily point out, not only the fact of its being an 
acid, but also the view we take of the cause of its 
acidity. Let us agree to place the vowel which 
stands for the hypothetical acidifier (be it oryqene, 
or kydrogen a) at the beginning of theatomic name. 
After this let us place the numerical consonant, 
indicating tho number of atoms of this eloment 
whizh the compound contains. Lastly, let us 
repeat the vowel. This repetition does not 
iattnence the numeric value of the element, as 
wo have already explained. It is only used to 
give a distinctive character to the name. We 
ean, therefore, write the following names in two 
distinct modes, each perfectly intelligible, and 
cach illustrative ef different theoretic views. 


1. As hydracids:— 


H. SO, Salphurie acid = Aecabuspéfe. 
HNO, Nitric acid = Ababde. 
HCO; Carbonic acid = Acabode. 
HOT CMorbydrie acid = Ababuera. 
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2. As oxyacids :— 


Sulphuric acid = Efebuspéca. 
Nitric acid = Edebiba. 
Carbonic acid = Edebica. 


In a like manner we can express the basicity of 
a compound by doubling the last vowel, without 
interposing the numeric consonant, thus :— 

NH, Ammonia = Bidaa. 
KHO Potassium hydroxide = Upsababee. 

I shall now run through a few of these atomic 
names, leaving my readers to make observations 
similar to those which I have already made with 
regard to water. Ammonia is an ai* of the 
commonest kind, as water is the commonest aet. 
Each molecule of ammonia is composed of one 
atom of nitrogen, united to three atoms of hydro- 
gen, hence its simplest atomic name will be bida. 
But, as at ordinary pressure it is a gas, and 
possesses an alkaline reaction, we will apply the 
preceding rules, and write and pronounce its 
name as bidaa. 

The simplest and commonest of the ao (hydro- 
carbons) is marsh gas, each molecule of which 
contains one atom of carbon united to four of 
hydrogen ; its name will, therefore, be boafa. We 
immediately perceive this to be a saturate body, 
for the four monad atoms of hydrogen, fa, satisfy 
the quadruple affinity of the single atom of carbon 
bo, which is tetravalent, as the vowel o (the fourth 
in the alphabet) indicates.” 

Professor Filopanti then goes on to give 
numerous other examples, of which I will only 
reproduce a few. The first I shall choose is an 
example of the exactitude with which these 
atomic names indicate the substitutions which take 
place during chemical reactions :—‘ Nitric acid 
being ababide, potassium nitrate is bupsabidè; in 
other words, one atom of hydrogen, aba, has been 
replaced by one atom of potassium, bupsa. The 
accent at the end of the word denotes that the 
resulting compound is solid; while the absence of 
doubled vowels, either at the beginning or end of 
the word, shows that it is neither acid nor 
alkaline. To illustrate the facility with which 
this system lends itself to eases in which isomeric 
bodies are to be named, I give the annexed 
examples of the essential oil series or terebenes :— 


Oil of Turpentine = Balbor. 
„ Lemons = Balabor. 
„ Bergamot = Bordbal. j 
„ Neroli = Borbal. 
„ Lavender = Balabro. 
„ Pepper = Blabro. 
„ Chamomile = Blabor. 
„ Carraway = Ablabor. 


„ Cloves Ablabro, &c. 

That phenomenon of fifteen syllables which 
formed the opening of our subject — viz., 
tetrethylpropylbutylamylammonium hydrate, is 
in our new language bofbibedad; and as four of 
the names composing the fifteen syllables refer to 
the “monatomic alcohol radical series, I pro- 
pose giving the four first terms of six of these series, 
first with their ordinary names, and again with 
their atomic names :— 

1. Methyl, ethyl, propyl, butyl. 

2. Methylene, ethylene, propylene, butylene. 

3. Methyl hydride, ethyl hydride, propyl hy- 
dride, butyl hydride. 

4. Methylic alcohol, ethylic alcohol, propylic 
alcohol, butylic alcohol. 

5. Formic aldehyde, acetic aldehyde, propylic 
aldehyde, butyric aldehyde. 

6. Formic acid, acetic acid, propionic acid, 
butyric acid. 

Now I believe Ishall not be doing any injustice tomy 
friends, the chemists, when I say that nine-tenths 
of them would be very much puzzled to give the 
exact composition (not to speak of their physical 
state) of these twenty-four bodies, now so cele- 
brated and important in modern chemistry. 

Let the reader now refer to the little explana- 
tion I have given of the rules for building up the 
atomic names, and by so doing he will be able (be 
he a chemist or not) to give the exact chemical 
composition, basicity, neutrality, or acidity, liquid, 
solid, or gaseous state, whether hypothetical or 
otherwise, by simply reading the names of these 
bodies, as expressed in the new nomenclature :— 

1. Bodas, gacos, domas, pafos. 
2. Bosaea, fuoco, ddala, naofo. 
. Bòafa, lhovo, ddana, barafo. 
. Bobéfa, becbla, benado, ofbébar. 
. Bobesca, becofa, belàdo, ofbéna. 
. Acabdce, afacoce, aladoc?, anafoed, Wc. 


Sore oa 


* Compound of hydrogen and nitrogen. 
Compound of hydrogen and oxygen. 
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‘Strike me, but hear me,’ said Themistocles. 
‘Laugh, but reflect,’ say I.” 

Those of my readers who would like to follow 
Professor Filopanti, in his new ideas will find a 
fund of information in the pamphlet which I have 
quoted at the beginning of this paper. 


— — 


ROTATING VALVE FOR STEAM-ENGINE. 


* to a promise made in our 

article on the Westinghouse air-brake last 
week, we now illustrate the small engine employed 
for compressing the air, as the plan may be found 
useful for other purposes and under different cir- 
cumstances. One advantage is that the eccentric 
and its rod are dispensed with, as are also the 
fly-wheel and the guides—one rod connecting the 
two pistons in the machine to which it is applied 
at present. It will be seen from the engrayings— 


Fig. 1 being an elevation with part of the cylinder 
removed, and Fig. 2 a vertical section taken through 
the valve-chest—that the valves governing the ad- 
mission and eduction of the steam are of a coni- 
cal form, and are cast in one piece with the 1 8 
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which passes out through a stuffing-box. 
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valve-chamber is cylindrical, and is cast on one 
side of what must be termed the main cylinder 
to distinguish it from the small cylinder at the 
top, which is employed to give motion to the 
valves. This is accomplished by means of a short 
arm attached to the upper end of the valve- 
stem, the short arm carrying a pin which works 
in a transverse slot cut in the head of the piston- 
rod of the supplementary cylinder C. The latter 
is supplied with steam from the main valve-chest, 
the admission and eduction being regulated by a 
rotating conical valve c, actuated by the rod d, 
working in a boring made in the main piston- rod. 
The diameter of this rod, d, is reduced for the 
greater portion of its length, and collars are 
formed at each end which strike against a clip- 
plate secured to the top of the main piston, so that 
as the latter completes its stroke the clip-plate 
strikes the upper collar on the rod d, driving it up 
and rotating the conical valve c, which then admits 
steam to one end of the little cylinder C, and by 
the subsequent movement of the small piston the 
main valve is rotated so as to admit steam to the 
top of the main cylinder, and of course simulta- 
neously placing the bottom valve in the position 


for exhausting. To prevent any noke From the periment made for the purpose, * 
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smaller piston the ports are so placed that a small 
quantity of steam is shut in at the end of each 
stroke, thus forming a cushion. The main valves 
can be adjusted by means of set-Screws, seen in 
the figures, so that while steam-tight they may 
be considered in practice to work without friction. 
The steam is conveyed to the valve-chest by the 
pipe S, and the exhaust goes through the passages 
marked e to the pipe E, which conveys it to the 
chimney of the locomotive. The illustrations will 
make the arrangement clear, and we need only 
say here that the engine and the pump in con- 
nection with it work very smoothly, even when 
driven at the rate of 100 double strokes per 
minute. > 


——— LT 


PROGRESS OF METEOROLOGY, 
HE “Quarterly Journal of the Meteorological 
Society,” just issued, contains two or three 
important papers. One On Large and Small Ane- 
mometers,” by the Rev. Fenwick Stow, is well 
worthy the attention of meteorologists. In this 
paper the author gives the results of a series of 
experiments made at Hawsker with eight cup 
anemometers of different sizes, ranging from cups 
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of 3in. to 9in. diameter, the arms varying from 
4in. to 24in. in length from the cup centres. He 
finds that in the case of every instrument tried 
the results are utterly irreconcileable with Dr. 
Robinson’s dictum, that the centre of each 
travels at one-third of the rate at which the wi 
moves, and that this law is irrespective of the size 
of the cups or the length of the arms, The 
standard anemometer used in these experiments 
was an electrical anemometer, with cups and arms 
similar in size, shape, and construction to those of 
the anemometers recently erected by the Meteoro- 
logical Committee of the Royal Society, and 89 
arranged as to make one contact for every mile of 
wind. The readings were taken by one of 
Breguets’s “‘ Compteurs Electriques.” i 

the indications of the standard to be correct, the 
cups of most of the small instruments were found to 
move through a space scarcely more than one 
fourth of that passed over by the wind. Under 
these circumstances it is important t ascertain 
the mode in which Dr. Robinson deter the 
relation of the motion of the cups to that of the 
wind. It appears that the Doctor's orig} 
is no very | scarce in which he relates the 
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anemometer placed with its axis in a horizontal 
position at the end of along arm was caused to 
revolve by a weight at velocities reading up to, 
but not exceeding, eleven miles an hour, and 
which when afterwards fixed in a vertical position 
was found, by counting itsrevolutions at a velocity 
of the wind of eleven miles an hour only, to 
agree approximately with the large instrument. 
It is somewhat remarkable that the relation of 
the instrumental motion to the motion of the 
wind should forso many years rest upon a single 
experiment, and now that the law obtained by 
this experiment has been proved not to be appli- 
cable to anemometers of all sizes, the author 
considers that the Meteorological Committee of 
the Royal Society and managers of observatories 
should investigate the subject for themselves. At 
first the Rev. F. Stow was disposed to come to the 
conclusion that small anemometers are not more 
valuable for the purposes of meteorological 
science than children’s windmills, but on looking 
at the matter more closely he proposes two sizes— 
viz., Ain. cups on Yin. or 94 in. arms, and in. cups 
on ]2in. arms, and recommends that experiments 
be made to ascertain the true relation existing 
between small and standard instruments. The 
concluding remarks of the paper appear to be so 
valuable that we quote j 
them entire. I cannot 
avoid,“ says the author, 
“expressing the wish 
that opticians would 
consult durability more 
and polish less in the 
construction of instru- 
ments peculiarly ex- 
sed to the weather. 
he weakness of the 
arms and the want of 
solidity in the box are 
sources of mishaps even 
in a moderate gale. Let 
the cups be light, the 
arms both light and 
strong, the axle strong, 
aod turning on a point, 
the bearimgs smooth, 
and contrived so as to 
retain the oil fora long 
time, the wheel work 
simple, the box large, 
and the graduations 
capable of being read 
to the nemrest mile of 
wind from ten yards 
distance. A very simple 
electric comtact-marker 
would be æn invaluable 
addition to most instru- 
ments. ‘The great es- 
sential is proportion, 
the next strength, and 
by attention to other 
details also, very valu- 
able instruments (I do 
not mean high-priced) 
would be turned ont.” 

In a paper by R. H. 
Scott, Esq., On a New 
Form of Cloud,” de- 
scribed in Nature by 
Professor Poëy, we are 
informed that Dr. Clouston and Mr. W. S. 
Jevons had previously observed similar clouds. 
Dr. Clouston made a sketch of the cloud 
on March 5, 1822, the cloud on this occasion being 
immediately followed by a storm, the barometer 
falling 1-2in. or from 29-5in. to 28·3in. within 
9 hours. The principal characteristic of the 
cloud consists of a series of dark cumulus-look- 
ing clouds hanging like festoons of dark drapery 
over a considerable portion of the sky, with the 
lower edges well-defined, as if each festoon or 
„ pock” was filled with something heavy. From 
this circumstance the cloud has been termed the 
“‘ pocky cloud.” 

Speculating on the cause of its formation, 
Dr. Clouston says, this cloud may be 
caused by masses of moist air descending and 
forcing their way through drier and colder air, 
for its form suggests air diffusing itself down- 
wards, just as the form of the cumulus, or the 
steam from the steam-engine, suggests diffusion 
upwards. If this be so, it shows the moist equa- 
torial currents in greater strength than usual, 
and an uncommonly quick mingling of air car- 
rents, differing in temperature and moisture—the 
very conditions of a storm. This cloud ts well 
known and much dreaded by Orkney sailors.” 
Mr. Scott introduces a letter from Dr. Moore, of 


N DD 


Dublin, who considers that two elements are 
required for the production of the phenomena 
characterising the clouds —viz., a rapid condensa- 
tion of vapour and high e/ectrical tension. Mr. 
Scott adds that the contact of two masses of 
air at very different temperatures and in very 
different hygrometrical states is precisely the 
condition that gives rise to the development of 
electrical action in the atmosphere, and to 
thunderstorms, so that a high state of electrical 
tension would accompany the forcible intermix- 
ture of a damp with a dry stratum of air. 


IMPROVED PUNCHING MACHINE. 


HE kapengen in punches recently patented 

by Mr. du Vallon, of Birmingham, consist in 

the combination of two knuckles with a single lever, 
in such a manner that the angle which the lever 
makes in working is diminished, and the ordinary 
strain upon it is avoided, while the side strains to 
which the parts are exposed in ordinary punches 
are obviated. This is accomplished by connecting 
the two knuckles to the upper and under side of 
the lever in such a manner that they are inclined 
obliquely to the pin of the lever when at the begin- 
ning of its stroke, but are brought into a vertical 
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line with it as the end of the stroke is reached, so 
that the thrust is exerted in a direct vertical line 
through the centre of motion. The principal fea- 
tures of this punch will be readily understood from 
the annexed figure, in which L is the lever, having 
its fulcrum at C, slotted so as to give the requisite 
play to accommodate the movements of the lever, 
the other end of which is connected with a screw 
carried by the small frame E pivoted to the lower 
part of the body. F is the upper knuckle turning 
ona pin G, having its bearing in the upper solid 
part of the frame, and connected to the upper side 
of the lever L by means of the ring as shown. Iis 
the lower knuckle, connected to the under side of 
the lever by a similar ring, and to the body or carrier | 
of the punch also by a ring. The action of the 
unch is as follows :—On the lever being brought 
into an inclined position by turning the screw, the 
two inclined knuckles F and I are moved, until at 
the end of the stroke they are brought into a ver- 
tical line with the pin or fulcrum C of the lever, 
thereby carrying down the panch with the force 
applied in a direct vertical line through the centre 
of motion of the lever. Instead of the two rings, 
one elongated ring or link may be used for connect- 
ing the knuckles together and with the lever. The 
knuckles also may be varied in form and size, and 
if required for certain purposes, eitber of the two 
could be lengthened or shortened, or in extreme 
cases reduced to a simple roller, as will be appa- 
rent to our mechanical readers. 


ELECTRO-METALLURGY.-—-I. 
By J. T. Spraaue (“ Sigma“). 
Introduction. 


N the series of articles headed ‘‘ Electricity : its 
Theory, Sources, and Applications,” I have 
examined closely the general principles of the 
science, and described fully all the more important 
instruments for the generation and measurement 
of the electric current. These articles, however, 
are scattered through Volumes X. to XIV., and, 
therefore, are not in possession of many readers ; 
for their convenience, therefore, and also for the 
purpose of treating the general subject now, in 
the point of view of the special application of the 
current to the depositing of metals, I will, as 
required, touch afresh upon such matters as are 
requisite. As many readers will probably be mere 
beginners, I shall arrange these papers also upon 
the system of leading on from step to step, which 
in this application of electricity is possible, 
though quite impossible in the study of the science 
itself, where advanced knowledge is necessary to 
comprehend the simplest fundamental facts. 


Although electro-metallurgy isa purely practical 
art, and its successful practice may be accom- 
plished with a very small modicum of science, 
this is true only of the factory; to learn it from 
books and solitary practice, and in any case to 
learn it intelligently and to pass beyond the 
range of mere “rule of thumb,” it is necessary 
to clearly understand the principles in operation, 
and the terms necessarily employed in explaining 
those principles. Therefore, to avoid the miscon- 
ceptions so commonly due to imperfect acquaint- 
ance with the meaning of terms, I will here give 
a concise explanation of each of those likely to be 
used by myself, or to be met with and misunder- 
stood in other books. That this is necessary will 
be evidenced by the following extract from one of 
the best of existing books on the subject—viz., 
Watt’s “ Electro-Metallurgy :'—* Smee’s battery, 
although far from economical, and somewhat un- 
certain in its action, is still employed by some, 
owing to the great intensity of the current which 
it produces, a quality of but little service to the 
electro-plater when the quantity is deficient.” 
Now, intensity of current is a term in common 
use for “ quantity ;” the special feature of the 
Smee is its production of large quantity against 
small resistance at a minimum cost; its fault is 
that it has a very low intensity, if this term is 
used (as it appears to be here) as meaning tension 
or electro-motive force. 

The following definitions are only intended for 
outlines ; references are given for full information 
to the former series of papers, and, where requisite 
for the present purpose, farther information will 
be given at the proper portion of the papers 
themselves. 

AMALGAMATION.—Zine is protected from waste 
by having its surface coated with mercury. In- 
formation as to use and economy of zine will 
follow. 

Anton.—The electro-negative or chlorous radi- 
cal of the salt or acid decomposed. Oxygen, acid 
radicals as chlorine are anions; see ions. 

Anopr.—The positive electrode or pole of a 
battery; the wire or plate connected to the 
copper or other negative element of the battery ; 
the plate which leads the -+ current into a solu- 
tion to be decomposed, and at which are set free 
the oxygen, acid radicals, and all — ions (anions). 
In electro-metallurgy it is usually formed of the 
metal to be deposited, in which case it is called 
the soluble anode or pole. 

Atom.—The supposed ultimate particle of the 
elements ; there are constant discussions as to the 
actual existence of atoms, but chemical reactions 
can only be satisfactorily explained by means of 
the atomic theory. The old idea was that atoms 
were ultimate particles of matter and indivisible ; 
this is by no means necessary; all we need to 
assume is that matter, as we know it, is arranged 
in the form of these atoms, and that if divided 
the separated parts would no longer have the 
same nature; and, further, that whatever mathe- 
matical teaching may prove as to the possibility 
of subdivision, no such division does or can occur 
under the existing conditions of nature. 

There is still much confusion as to the terms 
atom and equivalent, which were formerly used 
for the same purpose, but modern chemistry 
attaches a distinct idea to the atom, which cor- 
relates it, not only to chemical affinity, but to 
heat and other forces. 

Aromic WricHtT.—The relative weights of the 
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ag 1. In No. 342, Vol. XIV., p. 55, I gare a 
table of the atomic weights and other particulars 
of the elements most important in electricity. 


Battrpy.—A combination of voltaic cells. Tho 
worl is commonly—but erroneously—used for a 
single ee (e.g., Smee's battery), but it strictly 
means two or more cells coupled toge‘her in 
series. For the laws regulating the combination, 
gee Electro-motive Force, Resistance, Current, 
Cell. For fall description of the different forms 
sea Vol. XI., No. 264, General Classitication; 
No. 267, Smee and other Single Liquid Cells; 
No. 269, Daviell's; No. 270, Minotto's and other 
Moditieations of Daniell's; No. 272, Grove's and 
Bunsen’s: isos. 275 and 277, Bichromate of 
Petash ; No. 281. Manganese, Leclanché, Sulphate 
ef Load, and of Mercury. In theeo papers the 
relitive cost of working, &c., was given, and 
further information ss to those cells, useful in 
eleotro-metallurgy, will be given hereafter. 

Bas. — See Radical. 

Bnzak.— See Commutator. 

BRIDGE. — Whentstone’s. An apparatus for 
measuring resistances by balancing the unknown 
R against one known and enpablo of regulation. 
Description, No. 299, Vol. XII., p. 290. 


CATHopE.— The negative pole of a battery; the 
wire or plate connected to the zinc; the plate at 
which, in any decomposition cell, the eations or 
— ions are set free. In electro-metallurgy, the 
object upon which the deposit is to be formed is 
the cathode. 

Cation.—Electro-positive elements and radicals, 
which are set free in electrolysis at the cathode. 
Hydrogen and metals in the order of the electro 
Series are cations ; sce ions. 

CELL.—Esch separate vessel in which a chemi- 
cal action occurs, forming part of the electric 
circuit. Thus there are the active or gencrating 
cells—i.e., those which form the battery, and the 
decomposition cella, and these last may be of two 
classes: (1) Passive, or mere resistances, such 
are those employed in electro-metallurgy where 
the metal is dissolved from the anode, and simply 
transferred to the cathode; (2) where chemical 
force is exerted and absorbed in effecting true 
decomposition, as in the voltameter. 

Cuewre.—Bee Units of Current. 

CHLOROUS.— Pole, a term sometimes used fcr 
the negative pole or cathode. Chlorous radical 
is that radical of a salt or acid which answers to 
chlorine in HC]—that is, it is the acid radical or 
electro-negative element or anion. 

Crrcvir.—The path along which the current 
travels. It may be divided at any part into two 
or more psths. If this happens in the external 
circuit the proportion of the cnrrent which passes 
in each ‘ derived circuit“ will bo in the inverse 
tatio of the several resistances. When in the 
battery the cella are arranged side by side (or 
for quantity —i. e., for small resistance), instead 
of in series, they are such derived circuits, and 
their internal resistances and consequent contri- 
bution to the general current will be governed by 
the same law. See No. 330, Vol. XIIL, p. 423. 
It is of importance in electro-metallurgy to bear 
this law in mind, because when several objects are 
suspended in one depositing vessel, each of them 
formsa “derived circuit,” and the amount of 
deposit on each will depend upon its position and 
distance from the anodea. 
even to the differant parts of the same surface 
when not flat, and these laws explain the causes 
of uneven deposite. 

Codtitvraron.— Break, contact breaker, and 
circuit changer. They are of many forms, 
according to the parpose required; a simple 
Fpring pressing on a point serves for a mero 
break or interrapter of the current, bat the 
arrangement is often complicated when it is 
necessary to provide several diferent circuits for 
the ourrent. 

Coxprerivtrx.— The degree of power to permit 
current to pass; itis the opposite of Resistance,” 
which see. 

Coxpycrong.— Substances which permit elec- 
tricity to pass. It used to be thonght that sub- 
stances were of two distinct classes, conductors 
and insulators; bnt itis now known that it is 
only a question of degree of resistanco. Silver is 
the best conductor, then other pure metala, then 
alloys ; solutions of electrolytes follow, bnt at a 
long interval. Current passes thronch conductors 
in the ritio of their sectional ares, and the inverse 
ratio of their length; see wires. 

_Coxnectrons.—Wires, Le., completing the 
eirenit between different apparatus; they should 


The same applies 


be sufficiently large, and of copper, so as to give 
little resistance. There is often mu h trouble 
caused by the stifness of stout wires, it is, 
therefore, well to form a spiral upon each con- 
nection, so as to give a little elasticity. The best 
connections, however, are made of wire cord, such 
as is made for window sash-line, or by twisting 
up fine copper wire into a cord; lengths suited 
to various purposes shonld be cut, and to the ends 
pieces of No. 12 copper wire, of a conpte of inches 
long, soldered, for insertion in binding screws. 
If these ends are well silvered or gilt mach 
trouble in cleaning will be saved. Annoyance 
from accidental contacts, &a., is aleo avoided by 
covering these conduetora with narrow tape plaited 
on, and soaking with boiled oil. 


Ccraent.—This word is used in many ways. 
The eleetric eurrent means the supposed flow or 
passage of electricity or electrical force in the 
direction from + to — or positive to negative. 
It, therefore, originates at the zine surface in 
contact with the solution, and passes from the 
zinc to the copper or other negative metal in the 
liquid of the battery, but from the negative metal 
to the zinc in the external circuit (see Positive 
and Negative). Current also means, scientifically, 
the measured work done chemically, or what was 
formerly called quantity“ (which see, also 
Intensity of Current). For the laws govorning 
this, see Ohm’s Laws and Units. 

In electro-metallurgy an important consideration 
is the density of the current that is, the relation 
of the actual or total current passing, to the sur- 
face or area of the anode and cathode. This will 
be fully explained hereafter. It is the current or 
quantity alone, and entirely irrespective of the 
force developing the current (i. e., intensity in the 
older books) which affects the amount of work 
done chemically, or which is measured either by 

| the galvanomoter or the voltameter. The electro- 

motive foree or tension (or intensity) is eoncerned 
only in producing the current against the special 
resistance in each case (sce Tension). Current 
was explained, No. 331, Vol. XIII., p. 450. 


Denstrx.—See Current. ‘ 


Evenrs?s. — The ultimate substances into 
which all the bodies we know can be resolved, and 
which, themselves, bave not been resolved into 
any simpler bodies. There are 63 elements known, 
and two or threo more suspected. They are 
assumed to exist in the form of atoms, and farther 
information will be found under that head and 
under equivalents. 


ELRCTnODES.—Faraday's term for the poles 
or plates leading the current into and out of a 
cell. (See Poles, Anode, aud Cathode.) 


ELectroiysts.—The act of decomnosition by an 
electric current. (See example in Hquivalents.) 


ELECTROLTTES.— Bodies capable of being de- 
composed by an electric current. They must 
be composed of (or rather be capatle of bresking 
[ap into) two radicals (sce ions); therefore, sub- 
| stances which contain three or more radicals 
are not electrolytes; they may, however, be 
'deccmposed by sccondary actions. Thus all 
acids aro electrolytes, becanse thoy are com- 
posed of nn acid radical (simple or compound) and 
basio hydrogen, as HCl hydrochloric and II. SO. 
sulphuric acids. Water appears not to be an 
| electrolyte (O), indicating that the two hydro- 
gen atoms are separately combined, and do not 
| form a radical; it is, thercfore, not decomposed 
| when absolutely pure, but when it contains an 
| acid or salt it is decomposed by the “ secondary” 
action of the acid radical; thus, H,SO,H+,0 


} 


sets free the elements of water, the hydrogen 
coming, not from the water but from the acid, 
the chlorous radical of which decomposes water, 
reforming the acid and setting oxygen free. 


ELECTROMETER., — Instrument for measuring 
electro-static charge, but which is inapplicable to 
current electricity. 


ELEcTROMOTIVE Forge.—The tendency to do- 
velop electric tension; in ordinary galvanic batteries 
the electromotive force is set up by the at!rastion 
of zinc for an acid radical; its degree depends 
upon the force and number of such chemical 
atfinities in the circuit, and inasmnch as there are 
also opposing affinities tending to develop clectro- 
motive force in the opposite direction, the actnal 
force depends upon the excess of the total aitinities 
in the direction of the current, over those in the 
opposite direetion. For full disoussion of this 
subject see No. 333, Voi. XIII., p. 504 and 342, 
344, and 316; Vol. XIV., p. 54, 136, and 187. 
Electruinotive force of batteries, see Table E, 


——— 


No. 346, Vol. XIV., p. 187. The unit of electro - 
motive ſorce is the Volt. 


Exposmosr.—The power possessed by liquids 
and gascs of diffasing into each other when sepa- 
rated by a partition or septum of animal 
membrane or unglazed earthenware. Electric 
endosmose is this action, greatly heightened by 
the passage of an electric current, which will 
frequently raise the liquid on one side of the 
partition several inches above the other. The 
laws ascertained by Weidemann are (1) the quantity 
of liquid which flows out in equal times is directly 
proportional to the strength of the current; (2) 
the quantities flowing ont are (all other conditions 
being equal) independent of the size of the 
porous substance; (3) the height to which a 
galvanio current causes a liquid to rise is directly 
proportional to the extent of the porons surface: 
(4) the force with which an electric tension presen! 
on both sides of a porous division, or in a liquid. 
urges the liquid from the positive to the negative 
side of the partition, is equivalent to a pressure 
proportional to that tension. 

The action is very troublesome in batteries, in 
which the liquid in the zine or positive cell is 
transferred to the negative cell. Ordinary endos- 
mose at the same time transfers the liquid of 
the negative celkto the zinc, causing local action, 
as when the copper solution of the Daniell cell 
enters the porous vessel. 


EqguivaLents.—All chemical actions take place 
in a definite ratio, whieh is explained by the 
atomie theory as due to the combination of 1, 2, 
or more atoms of one substance or element, with 
1, 2. of more atoms of others. Each element 
has its own equivalent weight, aw compared with 
hydrogen, as 1. Thero is mueh confusion of 
ideas, due to the change of modern chemistry 
from the old system of stating reactions in 
equivalents to the modern system of stating them 
in atoms. For general purposes the latter is the 
best; for ordinary purposes of electro-metallurcy 
the equivalent system is most convenient, and 
will be used here. The Table A, No. 342, 
Val. XIV., p. 54, gives the equivalents and other 
information, bat, for convenience, I will here give 
a list of the symbols aud equivalents of the sub- 
stanees likely to be mentioned. The relation of 
electricity to these equivalents is such that in a 
chain or circuit composed of any variety of oom- 
pounds of two of these bodies (which are, in fact, 
elements, radicals, and ions) the same current 
would release from combination the relative 
weight set against each substance. The weights 
themselves are relative or abstract, bat through- 
ont these papers they will be taken aas grains,” 
for the purpose of getting a definite electric 
measure of ourrent and work. As example, a 
current from a Smee cell may be taken as passing 
through water (dilate acid, see Electrolyte), sul- 
phate of copper, aud cyanide of silver; in each 
cell it would release an equivalent for an equiva- 
lent of zine dissolved, which is commonly 
expressed by sayivg that in every cell in a 
circuit (battery or decomposition) there is equal, 
i.e., equivalent action. 


— aN, — — — 
ZnS0O. H OH CuSO,Cu AgCrAg 
32 6 48° 1 81 31°75 48 31:75 109: 26° 108 


The upper brackets show the substances as 
arranged before action, the lower oues those 
formed or set free, -+ marks the anodes or dis- 
solving plates, — the cathodes in gach cell. 


Name. Symbol. Equivl. 
Carboon tiaren C „ 365 
Gtine Cl „ bars 
Chromiun n 4 Cr . 26°75 
Gere Cu . 3175 
Gill! vtenswasees Au 197 
Meieogenn ansen H „ 
Iaiinesess a a I . 127° 
fr LL? Fe . 28° 
„%% cteueveresede Pb . 103-5 
Maznesiumn eee eee Mir... 12 
Mang aun ggg Mu 275 
U beans Hg . Loo: 
Niehl Ni 29 •5 
Nitrogen N A 4° 
oo » sides 0 „ V 
Pilati nun ñ Pt . 98-5 
Potassium ....c...ceeeeeees K 39- 
MIM CN E A Ag 108 
Sinn Nu 23- 
ihn?: 8 . les 
F 5 Su 59 
AT ORE r errr rayne Za 32-6 
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Compound Radicals. 

Name. Symbol. Equi 
Ammonia 56 „ „„ „60 6 6 6 „ „60 eseo NH eve 17 · 
Ammonium „ 6 „ „ „%%% 6 „ „ „60 baro NH. ove 18: 
Cyamogen....... e re . 26° 

Cy 
* Sulphuric istic: BO peo AS? 
NTT NOg ... 62° 


SEA SICKNESS. 
1 following extracts from a paper by Dr. F. 
Pollard, in the British Medical Journal, will 
be of more than usual interest at the present time. 
Two opposite theories have been suggested as ex- 


plaining the cause of mal-de-mer—one that it 
arises a depressing effect on the brain pro- 


duced by the motion of the vessel, for which the 
remedy would be lying so as to obtain an increased 
supply of blood to the brain ; the other, supported 
by Sir J. Alderson, that increase of blood in the 
brain is the real cause, an analogy being drawn 
between the blood in its vessels and the mercury of 
a barometer. 

The theory is that, as the ship sinks in the water, 
the barometric tube falls more quickly than the 
mercury that it contains, so that the latter tends to 
a on the upper part of the tube; and it is 
argued that, in like manner, as the body descends, 
the blood falls less quickly than tts containing 
vessels, and so tends to produce pressure on the 
brain, these successive impulses causing the vomit- 
ing. When the rigid tube falls,” says Sir J. Alder- 
son,“ the mercury having its owh inertie, and not 
being attached to, or a part of, the tube, remains 
stationary, at least for a time; thus the tube is 
pushed dowe upon or over the mercury.” Now this 
might, perhaps, happen if the barometer were 
actually pushed down suddenly, because in that 
case the pressure would be applied to the tube, and 
not to the mercury, which would simply fall by its 
own weight. But in the ease of a barometer merely 
allowed to fall, the glass and the Deren begin 
move under the action ef gravity ab preciscly the 
same maent: and eo far froe the 1 
a temdemey to lag behind, its greater ife gravity 
tends to make it fall mess quickly then the tube, 
resuht being that it carries the tube down ata greater 
rate than thet at whieh the latter would fall if 
were empty. At sea, the i 
to tho actiom of ity. 
denay, therefore, for mereery in the barometer 
or the blood in the bedy te cemmense falling later 


tham the tubes whieh ni them. They would 
all in to move at the sameizatent. 
It nevertheless, a fast that the action of the 


waves does cause the mereary im an erdinary baro- 
meter to oscillate whem the ses is 
already shown, the mere falling and rising of 
5 sould me 55 5 
string o e ship waves whi reagh 
weather jerks the up in the tube; and in 
order to redare this to a minimam, certain ingenious 
modifications have been introduced in the construe- 


$ 
mere y would heeeme tiled with the various 
movements of the ship, end on erroneous i i 
that it rose and fell might be acquired. 

Now, theoretically, we might imagine the blood 
as being jerked upward against the brain by succes- 
sive blows of the sea on the ship. But it is obvious 
that merely assuming the recumbent posture wonld 
not prevent this. There would be more probability 
in supposing that the brain itself might be jerked 
against the interior of the skall when the ship was 
violently struck ; thus causing a series of small oon- 
cassions, and adding something to the mental and 
bodily distress. But this will not explain the ocour- 
rence of sea-sickness in ordi cases, when 
the ship rises and falls without violent concussions. 
For this an explanation other than a merely 
mechanical one must be found. 

The most oe theory of sea-sickness is that 
held by Dr. Carpenter, Mr. Bain, and other writers, 
who consider that the mental and bodily prostration 
and the other symptoms arise from the continued 
action on the brain of a certain set of sensations, 
more particularly the sensation of want of support. 
This feeling, arising from the sudden loss of support, 
as when the footing or any prop that we lean upon 
sudde gives way, is one of a most disagreeable 
kind, Shoald the accident have been perilous to 
life, as when the foot slips close to the edge of a 
precipice, or a rope -ora in Alpine climbing, a 
sickening feeling seizes the brain, the whole frame 
ig agitated, and cold „ is felt all over. 

The phenomena of sea-sickness appear to be due 
to the constant repetition of this feeling of loss 
of support, consequent on the pitching and rolling 
of the ship. more particularly the former. Thi 
explains th- fact that the distress is most acute at 
the moment of the descent of the ship; whereas, 
when the part of the vessel in whieh the suffercr 
is placed rises beneath him, a comfortable sense of 
support is felt. Itis well known also that the 
distressing sensations may be to some extant warded 
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off if a downward motion of the body be made at 
the time of the ship's descent, and an upward 
motion when the vessel rises. In this way a kini 
of voluntary character is given to the sinking of 
the body, the nervous system is not taken so much 
unawares, 80 to speak, aud thus the sensation of 
loss of support is less acutely felt. The feeling of 
want of support resides essentially in the museular 
system; but the sensations of other senses con- 
tribate towardsit. Thesight of continually ahifting 
lines and surfaces is an important faster; and on 
board steamer the constant vibration, the noise of 
the machinery, and evil smells of various kinds, are 
other items in the elements of causation. 

That vision has something to do with the prodac- 
tion of sea-sickness is shown by the fact that 
closing the eyes will often keep off the sickness for 
atime; and in illustration of this point, we may 
refer to the general depression, faintuess, and even 
naases, which may be produced im susceptible 
persans by doing too many picture galleries in 
rapid succession, and this not dependent on the 
quality of the pictures themselves. That the vibra- 
tion and noise may add to the general depression is 
shown by the painful effect produced on a person 
not used to it, by going into alarge room of a cotton- 
factory, full of steam-leoms at work. As regards 
smell, I ean testify that going down inte a hot cabin 
and sitting close to a reeking joint of boiled mutten, 
has nearly brought on sea-sickness, only warded off 
by a timely retreat into the upper air. l 

As regards treatment, since see-sickness arises 
from certain impressiona on the senses, the obvious 
indisation is te render these sensations as feeble as 

ible. Application of the mind to am engrossin 

ek will keep it off for a short period; and Dr. 
Chambers relates that his having to bind up a broken 
finger of one of the seamen relieved his own distress 
for the time. But the mind will speedily become 
alive to the sensations which foree themselves on its 
attention. In order to lessen them as much as 
possibly, the patient should preserve the recambent 
postare, as near the centre of the ship as possible ; 


te} he should lis on a thickly padded couch, so as to 


diminish the vibration. Freeh air should be 
admitted in order to remove bad smells. The eyes 
should be shaded, and as much soise as pessible 
shat oat. As regards drags, the most rational 
suggestion is that of Dr. Döring, of Vienna, that a 
full dose of hydrate of chloral should be taken shortly 
before the vessel starts; and even in leng voyages 
the repeated use of this medicine will insure eom- 
fortable nights without thedisagreeable after-effects 
of opium and ehloroform. 


A BONE CAVE IN YORKSHIRE. 

HE seientific exploration of eaves in varions 
parts of Europe is daily beceming more im- 
portant from the light which it throws on ancient 
races of men, and on the animals which are no 
longer to be found in the districts which they onee 
occupied. Each fresh discovery offers fresh proof 
ok the eoemtinaity which exists between geology and 
histery. A cave seems, indeed, the last place to 
find anything bearing on history; but, nevertheless, 
the results of the labours of the Settle Cave Er- 
ploration Committee, carricd on for the last two 
years, are most valuable both geologically and his- 
torically. The Victoria Cave is situated about 
half-way up a line of gray limestone cliils, overlook- 
ing the gray limestone " pavements” and broken 
precipices which extend northwards to IngJeborough, 
and consists of large chambers filled very nearly to 
the roof with accumulations of earth, clay, and 
stones. Thecommittee began their work by cutting 
a trench from the outside of one of the entrances 
through a layer 2ft. thick of angular fragments of 
stone broken away from the cliff above by the 
action of frost, which rested on a dark stratum com- 
posed of fragments of bone mare or less burnt, burnt 
stones which had formed fireplaces, very many 
fragments of pottery, and a few Roman coins. It 
was evident that the cave had been inhabited in 
ancient times, and that the broken bones of the 
animals strewn about were the relics of the food of 
the inhabitants. As the trench passed into the 
entrance the talus of stones disappeared, and the 
black or Roman-Celtio layer, as it may be called, 
covered the floor, passing over its inequalities, and 
lying sometimes underneath enormous masses of 
rock which had fallen from the roof since it was 
accumulated. Besides spindleworts, beads, and 
curious articles of bone, it yielded bronze fibula of 
Roman workmanship, spiral bronze gilt armlets, and 
a portion of the ivory hilt of a Roman sword. Some 
of the ornaments present a style of art which is 
certainly not Roman, being composed of two plates 
of bronze soldered together, and bearing flamboyant 
and spiral patterns of admirable design and execu- 
tion. They certainly belong to the same school as 
that which produced the illaminatiens of one of 


his | the Anglo-Saxon gospels at Stockholm, and the 


gospels of St. Columba preserved in Trinity Col- 
lege, Dublin. The bronze gilt brooches and finger- 
rings, ornamented with enamel in red, blue and 
yellow, and green, were also of non-Roman work- 
manship, although some of the designs bore traces 
of Roman art. Most probably they are the work of 
the Boman Celis; and there is nothing at all 


strange that the Trish art of the sixth or seventh 
centuries should have had some points in common 
with that of the neighbouring kingdom of Strath- 
clyde, which at that time embraced the whole of 
Lancashire and a considerable portion ef Yorkshire, 
since there is clear historical evidepee that Ireland 
in the seventh ahd eighth centuries exerted impor- 
tant influence on the neighbouring countries. The 
broken bones of the animals show that the Celtic 
shorthorn, the goat, horse, and pig, were the prin- 
cipal domestic animals which supplied the food of 
the dwellers in the cave. Bones of fowl implied 
that they kept poultry, while the roebuck, red-deer, 
and grouse, contributed but little te their feasts. 
There can be no doubt that this strange collection 
of objects was formed during the abode of a family 
for some time in the cave, and we have to account 
for the presence of so many articles of luxury in so 
lonely, strange, and uncomfortable a place. The 
personal ornaments, and the delicate Samian ware 
are worthy of the villa of a wealthy Roman, rather 
than of the dwelling of men who lived by choice in 
caves. The few coins which were found explam 
this difftcnlty—some belonging to Trajan, Constans, 
and Constantine, and others being barbarous’ imi- 
tations of Roman coins, which are assigned by 
numismatists to the time when Britain was being 
evacuated by the Roman legions. To say the least, 
there are two extremes between which the date of 
this occupation of the cave must lie—the fifth cen- 
tury, as shown by the barbaric coins, and the first 
quarter of the seventh esntury, when the kingdom 
of Strathclyde was comqwered by the Northumbrian 
Angles. It cannot be later, because of the presence 
of Roman, and the absence of all English cultus. 
So long as the Celts ef Strathclyde, cut off from the 
Roman Empire, heid their ground against the 
Angles, they would eertainly follow as nearly as 
they could the manmer of life handed dowa to them 
by their forefathers, the Roman provincial, and 
they would use Reman coins and rude imitations of 
them for their currency. We can hardly doubt that 
this cave was used by unfortunate dwellers in 
Ribblesdale, who were compelled to fly from their 
homes with some of their cattle and other property, 
and to exchange the luxuries of civilisation fora 
hard struggle for eommon necessaries. In no other 
way can the assseiation af works of art of so high 
an order be acesanted for side by side with the rude 
instruments of savage life; for it cannot be allowed 
that they weve introduced into the cave by robbers, 
because m ether caves in the neighbourhood 
contain articles of the same order. These remains, 
therefore, afford as true and vivid a picture of the 
troublous times of the sixth or seventh centuries 
as the ruing of the Roman villas and cities, which, 
for the most part, have been burnt. In the latter 
case we see the homes of the Rqmano Celts ravaged 
by the invading English, and in the other the holes in 
the rockete which the Romano Celts fled for refuge. 
But there were evidences ef a very much older 
Roman ion than thie. At the entrance below 


a bome fish spear or 
along with chipped Nees ef Sint and brakon bones 


of ox and bear, whieh pera reg maa 

state of civilisation inbah the cave before 
acoumulation of the 
that the débris has f 


quantities at times, the fact thet it 
thick above tne Rosas. Celtio layer, and aft. 
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these more ancient traces of men rested offered a 
serious obstacle to farther examination, since it 
was more than 25ft. in thickness within the cave, 
and contained no remains of men or of animals. 
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shaft, and have obtained evidence 
occupation of the cave, not by men, but by hyscnas. 
The broken bones, coprolites, and teeth of those 
animals show that in aneient times they lived there 
in considerable numbers, and the gnawed bones 
and teeth of the mammoth, bison, reindeer, red- 
deer,the great woolly rhinoceros, and the cave-bear 
belong to the creatures which formed their prey. 
The time when these animals were living in York- 
shire is that which geologists know as Pleisto- 
cene ” or “ Quaternary,” and corresponds with that 
during which Kent's Hole and Kirkdale caves were 
being filled with similar remains. The shaft at 
present has been sunk to a depth of 30ft. from the 
original surface, and the accumulation of earth and 
bones extends to an unknown depth below. We 
very much hope that the committee will be encou- 
raged by these results to continue the exploration, 
and we should certainly advise any one who cares 
for beautiful scenery and feels any interest in such 
investigations as these, to visit the district which 
lies round Settle, and to see the wonderful contents 
left behind by the hywnas, which are being disco- 
vered every day. all Mall (Gazete. 
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CARPET STRETCHER. 


A USEFUL form of carpet stretcher has b2en 

patented in the United States, which, while 
holding the carpet firmly, does not tend to injure 
it. It is very strong, being constructed of iron 
throughout, and is capable of stretching the 
thickest and most unyielding carpet. It will be 
seen, on referring to the figure, that it consis‘s of 
four levers pivoted together; the longer, which 
forms the operating handle, being provided with a 
point at the bottom to take a firm hold of the 
floor. The twolevers marked respectively D, E, 
are furnished with serrated jaws, which are made 
to grasp the carpet at a sufficient distance from 
the edge to secure a firm hold without straining 
the fabric. The jaws being properly placed, and 
the point of the long lever pressed into the floor, 
the handle is pressed in the direction in which it 
is desired to stretch the carpet, when by the 
action of the levers C and D the jaws are brought 
together with a force regulated by the amount of 
pressure applied to the handle. On reversing the 
motion of the long lever, the lever C presses on that 
portion of the lever E signalised by the letter H, 
thus opening the jaws, so that they can be readily 


\ 
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placed in a position to take a new hold“. With 
this implement a very little exertion will enable 
any person to lay the most refractory carpet 
perfectly smooth. 


ANCIENT MUSICAL INSTRUMENTS.“ 


( N the Ist of June the South Kensington Museum 

opened a special exhibition of ancient musical 
instruments. They have been obtained on loan 
from all quarters; money, powerful as it is, could 
not buy the greater part; and every man and 
woman, who loves music, or possesses a mind, should 
study them before the unique oppona runs 
away, and this multitude of gems is dispersed for 


ever. 

Talk of the treasures of the deep! Give me the 
treasures of the country house; for there curiosities 
can always find a corner to live: in London, novel- 
ties jostle them into their graves through mere 
want of space. In a word, private contributors, 
English and foreign, have peopled one of the halls 
of this museum with the spoils of time. Here are 
Egyptien and Indian instruments, Turkish and 
Chinese, very curious; oriental banjos, &c. ; and 

ve all a most amazing specimen of roundabout 


i By CHARLES READE, in the Pall Mall Gazette. 
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resonance—a Jong black wooden tube, over which 
the strings are stretched, and tle tube rests on two 
hollow everlasting pampkins. But the main feature 
is a number of medieval instruments, exquisite in 
form and workmanship, and sometimes encrusted 
with gems, and inlaid with oriental lavishness and 
the skill of a Genoese jeweller. Herein stringed 
instruments alone are full a score of obsolete varie- 
tics, and many specimens of each kind, especially 
of the lute, the archlute, the mandolin, the sweet 
viola d'amore, withits sympathetic wires that lay and 
trembled in unison beneath the gut strings, and 
prolonged the vibration; the viola di Bardone, a 
larger and more complicated instrument, whose sym- 
pathetic wires, twenty-two in number, were placed 
so that they could be struck with the thumb, while 
the fingers played the ee strings; the viola da 
gamba, called by Sir Andrew Aguecheek the “ viol 
de gamboys,” and all the tribe of citterns and 
ghitterns that used to hang in every barber's shop 
for gentlemen to play, when England was famous 
as a musical nation, and that was before the mon- 
strous idea of confining musical education to the 
less musical sex had entered the national head. 
Here, too, are all the instruments the translators of 
our Bible have bravely transplanted to Assyria and 
the night of ages—the sackbut, psaltery, dulcimer, 
&c. ; and here are the children and grandchildren 
of the dulcimer — ~iz. the keyed dulcimer, the 
virginal, the clavichord, the spinet, harpsichord, 
pianoforte. There are nearly two hundred speci- 
mens of the old Cremonese and other Italian violins, 
violas, violons, and basses, and amongst them I see 
a violin that a friend of mine once gave £450 for, and 
a bass that was bought for £800 in Paris. But as this 
is the one branch Jam well versed in, I postpone it for 
the time, my present object being merely to indicate 
the various character of the treasures, and the profit 
that may be reaped. The Marquis of Kildare lends 
an Irish harp with its one row of metal strings, the 
wooden frame black with age, exposure, and, me- 
thinks, alittle peat-smoke. To such aharp Carolan, 
the last great improvising Irish harper, sang his 
traditionary melodies that lived by ear and now are 
dead, alas! One comfort: as the devil escaped 
being put in a pie by shunning Cornwall, so those 
divine melodies—some gay, some sad— have died 
and gone to heaven, and so escaped the defilement 
and degradation of being hashed and smashed into 
quadrilles by Jullien and his followers, and played 
in false time and utter defiance of their dominant 
sentiment. 


There is an older harp, lent by Mr. | 


Dalway, on which is inscribed “Ego sum Rex | 


cithararum.” 
this self-trumpeting harp is in pieces. The epithet 
of “ King of ee ” is better merited by the noble 
instrument of Lady Llanover—a triple-stringed 
Welsh harp, made by the famous John Richards 
about 140 years ago. On such a harp, made by the 
same maker (Richards), blind Parry of Ruabon 
h d his “ravishing tunes a thousand years old 
to the poet Gray, and so fired him with brave 
thoughts that he wrote “The Bard” while the 
music was fresh in his soul. Woe is me! who can 
play this harp nowadays? This one looks bursting 
with music. ‘I would give a few pounds to hear 
‘Sweet Richard’ played on it.” But I ransacked 
Wales five years ago, and not one public harper did 
I find could play the triple harp. Let their greatest 
airs were all composed for it, and are half lost 
without it. 


Then there are Italian spinets, one of which ought 
to interest the ladies; for it has nineteen hundred 
and twenty 1 precious stones outside it, and 
very little music inside. There is Handel's harpsi- 
chord. He had more harpsichords than Cromwell 
skulls. But this time there really isa tidy pedigree 
made ont. There are two much finer double 
harpsichords with stops and swell, one of them 
made by Joseph Kirkman and lent by his descen- 
dants. I heard this harpsichord played by Mr. 
Sullivan and the learned Mr. Engel; and it is a 
great and beautiful instrument, full of sweetness 
and tenderness, yet not deficient in grandeur: and 
sings to the heart. It ought never to have been 
allowed to die. There was room in the world for 
the pianoforte and the harpsichord too; each can 
do things the other cannot. 


It seems at first sight strange and sad that so 
many stringed instruments should have been in- 
vented in modern Europe, and framed with so much 
skill and taste, only to die away, when so poor a 
thing as the guitar survives. They were not killed, 
as some people fancy, by our four-stringed instra- 
ments, for they ran parallel with these for centuries. 
Some of them no doubt deserved to die; the man- 
dolins, and little citterns, for not making noise 
enough in such a world as this, and the lute and 
viola di Bardone for being always out of tune. I 
read that a „ of Handel said, If a 
lutenist lives to eighty he must have been sixty 
years tuning ;” and another, writing to lutenists, 
gave them this warning, You shall do well ever 
when you lay it by to put it into a bed that is con- 
stantly used.” So mankind rose against these 
3 instruments and put them to bed once for 


But I hope that true lovers of music, both male 
and female, will inspect the harpsichord, the viola 


Pride goeth before destruction;“ so 
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d'amore, and the viola da gamba with candid eyes, 
and give them a trial. Put these two last at their 
lowest, they must be superior to the guitar, since 
they have more tone, and arpeggios can be played 
on them with the hand and suddenly the chords 
swept with the bow—a rare musical effect for any 
single instrument to produce. The larger viola of 
the two couldalso be fitted with the sympathetic wire 
strings ; the finger-boards of both could be fretted, 
and I apprehend the bridge of each could be arched 
a little. Ladies could play the viola d'amore grace- 
fully. Indeed, a Mrs. Ottey played the viola da 
gamba publicly in 1720, aud a Miss Ford in 1761; 
teste viro doctissimo Carolo Engel. Meyerbeer 
thought well of the viola d'amore, for he wrote a 
part for it in “Les Huguenots.” The late Prince 
Consort had music of the sixteenth century per- 
formed on various ancient instruments such as are 
now on show. On that occasion a viola da gamba— 
that figures in this very exhibition—was played by 
Mr. Hatton—who, I hope, is alive to play it again— 
and was much admired. The deceased Prince had 
many ideas before his age, and I think your readers 
will appreciate what he did for music in 1845, when 
in 1872 they have examined this noble collection 
with the attention it deserves. 


HARMONIUM REEDS. 


AS improved form of harmonium reed, which is 
claimed to afford great facilities in tuning, 
has been patented by Messrs. Fontainemoreau and 
Co., as agents for a Miss Procopé, of Stockholm. 
As most of our readers are aware, the usual practice 
is tosecure the tongues by screws or rivets to the 
frame, the right pitch being attained by scraping 
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the reed at one or other of its ends. Miss Procopé 
considers that besides the inconvenience inherent in 
this system the reeds in time become so worn as to 
be almost useless, frequently breaking unexpectedly 
and at awkward times. These unpleasant — 
ances and expensive accidents Miss Procopé thin 
will be obviated by the use of her improved reed 
and frame, a plan and section of which is here 
annexed. Fig. 1 shows three reeds in plan, and 
Fig. 2 a section on line A B (Fig. 1). The main 
feature of the invention consists in employing two 
tongues instead of one, arrangements being made 
to allow of the tongues being moved in tuning them, 
so as to increase or diminish the length of the 
vibrating part of the tongue until the proper pitch 
is obtained. The metal strips a, are ordinary vibra- 
ting tongues, held and gnided by a bar or ledge 
c, fixedto the frame b by screws, and passing through 
slots on the underside of the bar c; they are fixed 
by the screws d, each tongue is connected by a bar 7 
to a short tongue , which does not vibrate; and 
the connecting bars are attached to the tongues a 
by screws g, and to the tongues f by solder, rivets, 
or screws; h h are set screws passing through boles 
in a flange i on the frame ö, and through the ends 
of the connecting bars e. `% 


To tune any particular reed it is only necessary 
to loosen the fixing screw d of its tongue, when by 
turning its set screw h, the length of the tongue a2 
may be increased or diminished as required until 
the proper note is obtained, after which the screw d 


is again tightened. In some cases graduated scales 
are adapted to the frames of the reeds to assist in 


regulating the position of the tongues a. 


Such is the inventor's specification, but we have 


no information whether the effects claimed to b 
produced have been really obtained in practice. 


; 


JUNE 14, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 377. 


325 


GAUGE FOR BIT BRACES. 


TT HE gauge for attaching to bit braces, of 

which the annexed figure is an illustration, 
'has been patented in the United States. Itis the 
invention of Mr. C. Whitus, of Philadelphia, and 
may possibly be found suggestive, if not useful, 
to many of our readers. Where a number of holes 
of uniform depth have to be bored, wooden tubes of 
the requisite length are frequently used to slip over 
‘the bit and prevent it entering too far, or to show 
the mechanic when the bit has penetrated to the 
desired depth. It is of course obvious that a 
number of these wooden tubes are required to 
suit various descriptions and dimensions of work ; 
these, however, are dispensed with by the employ- 
ment of this simple contrivance. It consists of 
a sliding gauge shown detached and in position 
-on the bit-stock. This may be made of brass, 
steel, or iron nickel-plated, and can be graduated 
to inches or to any fractions of an inch that may 
be desired. The sliding gauge is attached to the 
side of the stock and held in the required posi- 
tion by means of the thumbscrew and plate A; 
while B is the thumbscrew holding the bit in the 
stock. The sliding gauge has a ring-shaped foot, 
a ENE the boring tool passes as shown, 
and this meeting the surface of the material 
being bored prevents the bit penetrating to a 
greater depth than that to which itis set. The 


sliding gauge must, however, be screwed very 


tightly to the stock, or the action of the tool in 
boring will force it to slip, and so mislead the 
workman. Moreover, this attachment seems to 
us to be a modified ‘re-invention” of a contri- 
vance we have seen in use in England for boring 
a number of holes when of a uniform depth. 


PLATING WITH NICKEL AND PLATINUM. 


ROFESSOR RUDOLPH BOETTGER, the 
well-known discoverer of gun-cotton, has, 
according to the German correspondent of Engineer- 
ing, recently vindicated his priority as the inventor 
of the method of galvanising metals with nickel and 
latinam, processes which are now attributed to 
E. Beequerel and Isaac Adams, though they were 
made public by Professor Bittger, more than thirty 
years ago, in Erdmann's Journal für Praktische 
Chemie, 1843, Vol. III. He had discovered that a 
solution of sulphate of nickel-ammonia, sven under 
the action of a not very powerful current, will 
readily and firmly deposit a bright metallic coating 
upon copper and brass, which within half an hour 
-becomes so thick and coherent that it will prevent 
the action of nitríc acid upon the underlying metal. 
Since then, the process has been extended to 
galvanising iron and steel, and has become highly 
valuable for the protection of those metals against 
rast and atmospheric influences when used in the 
construction of delicate maohinery. The coating of 
metals with platinum is effected by Bittger even 
‘without the aid of a galvanic battery, simply by 


boiling them in a solution of chloride of platinum- 
ammonium with a small excess of free ammonia, 
when a bright metallic coating of platinum is firmly 
united withthe metal, which will protect it against 
oxidation as well as metallic nickel. When a 
galvanic battery is used, the metal is not generally 
so well deposited in one coherent mass, but is apt 
to form minute black crystals; when, however, the 
above solution is kept sufficiently ammoniacal, and 
not too hot, it will also deposit on the negative 
electrode a bright metallic coating. Both processes 
are now much in use with physical instrament 
makers for the protection of brass and copper parts, 
such as wheels in chronometers and other fine in- 
straments, and they were first published at the 
meeting of German naturalists and physicists at 
Mayence in 1812. 


USEFUL CEMENTS. 


A FEW days ago, says the Pritish Journal of 
Photography, we found it necessary to pre- 
pare a glass dish from ordinary pieces of window 
glass, as a vessel of the size and form we wanted 
could not be obtained to purchase. Cutting the 
glass was a very easy matter, but a good junction, 
which would stand a liquid at a temperature of 
about 80° Fahr., was not satisfactorily effected. We 
have tried several cements for this purpose, but 
have found one sold as coagnline ” the best. The 
glass surfaces are best rougtiened, so as to give the 
cement á bite; and then, on applying the warmed 
liquid coaguline, pressing the glass plates together 
and then allowing the whole to stand for some time, 
an excellent joint is obtained. In the same way 
glass and wood, or glassand metal, can be cemented 
together with facility. All these joints, however, 
give way to prolonged treatment with water if it be 
warm; it is, therefore advisable to cover the joint 
with a layer of mastic or shellac varnish, in order 
to be secure against mischance. We have not found 
cold water to affect the cement in ordinary saline 
liquids, but silver slightly acts upon the unprotected 
coaguline. We 5 down the above, as our 
readers may often wish to prepare large glass dishes 
for floating paper, &c., economically and con- 
veniently. Our own results bave been so satisfactory 
with the cement in question that we always keep 
some by us. A cement for glass and earthenware, 
which is much liked by many who use it, is made 
by adding half a pint of vinegar to an equal bulk of 
skimmed milk; the curd thus obtained is mixed 
with the whites of five eggs (well beaten) and suff- 
cient powdered quicklime to form a paste. When 
the objects cemented with this curd cement are 
dry, they resist water and a moderate degree of beat. 


NOVEL BLOWING APPARATUS. 


NOVEL blowing apparatus has, we learn from 
the Adelaide Observer, been erected at 3 
Colonial foundry, constructed on a similar principle 
to the trompe of the Catalan forge, illustrated on 
. 78, Vol. XIII. At present it is only used for 
biowing the ordinary blacksmith’s fire, but even- 
tually it will, no doubt, be used for the smelting- 
furnace. It consists of an empty barrel, or quarter 
cask, stood on end behind the fire, to the centre of 
which a blast-pipe, from 2in. to 3in. in diameter, is 
fixed. On the top of the cask is another pipe, the 
rame size as the biast-pipe, some 6ft. in height, 
with a funnel-shaped top. Just abovo this there is 
a horizontal water-pipe of the ordinary service size, 
with a nozzle, having an aperture of jin. in diameter, 
fixed at right angles—that ie, pointing down the 
pipe leading to the barrel, down which there rushes, 
with censiderable force, a tiny jet of water, which 
causes a rush through the blast. pipe far superior 
both in power and steadiness, it is said, to any that 
can be obtained from the common blacksmith's 
bellows. The waste water, which is very limited in 
quantity, escapes through a pipe attached for the 
purpose to the bottom of the barrel. 


— 


AUTOMATIC GASLIGHTING. 


1 German correspondent of Engineering 

gives an account of the arrangement of auto- 
matic gaslighting apparatus designed by Prof. 
Klinkerfues, the astronomer to the University of 
Göttingen. It seems that the system has been intro- 
duced into the Imperial Parliament House, having 
first been tried on some of the street lamps of 
Gottingen. The great feature of these burners is 
that they are completely self-regulating; the tap 
at the meter or the one which gives entrance to the 
building from the street main has merely to be 
turned on, and immediately all the lamps fitted with 
theso burners assist in the illumination. The 
following is the description given by the correspon- 
dent of our contemporary :— 

„A cylindrical glass vessel, A, with perforated 
bottom. is screwed upon a brass gaspipe, which is pro- 
longed by a lead cylinder, B, the latter being closed at 
the top and covered by au inverted glass cylinder, D, 


with which it communicates through small holes. The | plenishing, nor as to 


glass vessel bears a cover of brass ending in a gas- 
pipe and the burner, E, which communicates with 
the interior of the vessel by means of the bell- 
shaped lead cylinder C, which incloses the lead pipe, 


B, and glass cylinder, D, reaching considerably 
below the latter. If now the vessel is filled with 
any liquid, so that the bell-shaped part of C is per- 
fectly covered, this liquid will stand equally high 
outside and insido of the glass cylinder, D, and 
interrupt the communication between the inlet 
gaspipe and the burner. If, however, the main 
cock be opened, and the pressure of the gas 
allowed freely to play, the gas will enter the glass 
cylinder, D, through the small holes, and press 
upon the liquid inside the latter so much that it 
escapes from under that cylinder, and now, outside 
of it, communicates with the burner. When the 
gas is turned off, and the pressure ceases, the 
liquid will immediately rise again by the action of 
the atmosphere which, through the opening, d, in 
the cover, presses upon the surface of the liquid 
ontside the lead oylinder, O. It will be seen 
that by this arrangement it is easy to admit 
the gas to as many burners as may be desired (7), 
and to shut it off simultaneously by only turn- 
ing the main cock, and by re ting the pres- 
sure. The next thing is to lig t all flames simul- 
taneously, and this is done by electricity, each 
apparatus acting as its own battery. For this pur- 
pose a disc of carbon, b, is fixed upon the bell-shaped 
pert of C, and at some distance apart, and isolated 
y glass, the disc, c, made of zinc, which by the 
insulated condactor, ¢, and a wire, { communicates 
with the top of the burner though a tbin piece of 
platinum wire. The liquid with which the vessel 
is filled consists of a mixture of 18 parts of water, 
4 of sulphuric acid, and 3 of bichromate of potas- 


sium, the vessel containing only such a quan- 
tity, that when the gas is off, the liquid does 
not touch the zinc disc. When, however, the 

is turned on, it presses the liquid downwards inside 
the bell, C, until it rises outside to the level of the 
zinc disc, when the circuit is closed. A galvanic 
current is instantly produced, and passing through 
the thin platinum wire, the latter becomes red hot, 
in consequence of the resistance which it offers to 
the current, and lights the gas, hitherto scoring 
unburnt from the burner, E. This very simple an 
ingenious contrivance answers very well in all 
closed buildings; how it will do for regular street 
lights, and in all (particularly cold) weathers, is 
another question, and can only be learnt by pro- 
longed experience.” 

It is to be regretted that the writer does not 
inform us of the cost of this ingenious apparatus 
when compared with other and more simple methods 
of effecting the same object. The contrivance is 
only applicable where a number of burners are 
required alight at the same time; for, so far as we 
cau discern, there is no means of cutting off the 
gas from a single burner without putting out all 
the lights supplied from the same pipe ortap. This 
being the case, it seems as if the ordinary arrange- 
ment, with the simple addition of a piece of 
platinum wire to each burner, and a galvanic 
battery and a few hundred yards or go of copper 
wire, would answer the purpose equally as well, 
with the further advantage that, the taps being 
retained as usual, and kept open as a rule, it would 
be possible to stop the supply to any single burner 
or any twenty. No information is offered as to the 
frequency with which the solution requires re- 
the consumption of zinc. 
Nevertheless there may be circumstances under 
which the use of this invention of Prof. Klinker- 
fues might be found advantageous, and it is cer- 
tainly ingenious. 
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LETTERS TO THE EDITOR. 
— — 


[We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briesly as 
possidle.)} 


All communications should be addressed te the Editor 
of the ENGLISH MECHANIO, 81, Tavistock-street, Covent 
Garden, W.C. 


All Cheques and Poet Office Orders te be made payable 
to J. Passmornzs EDWARDS. 


“T would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, bat in ell other subjects: For such a person may 
have some particular knowledge and experience of the 
natare of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original. - Montaigne s Essays. 


%% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appeare. 

— 


PROC TOR S ESSAYS ON ASTRONOMY.” 


14809. — As a general rule an author acts unwisely 
in commenting on remarks made in reviews of his 
work. But thero are exceptions to this rule; and I 
think an exception can reasonably be made where, in 
the first place, as in the ENGLIsH MECHANIC, corre- 
spondence is encouraged, and where, in the second, it 
must be obvious, as in the ease of your review of my 
“ Essays on Astronomy,” that the author must be 
greatly gratified by the general tone of the critique. 
Your readcrs will anderstand, then, that if I defend 
certain points to which objection has been taken by 
your reviewer, it is because I think them worthy of 
discussion on their own merite, and not because I 
simply wish to prove myself in the right. 

I may note, but this only in paesing, that my objec- 
tion to Herschel’s “ familiarising” of scienco is based 
on the way in which he familiarised, not on the fact 
that be did so. I objected, not because he gam- 
bolled,“ but because “his gamballing was that of 
Behemoth.” He was not used to gambolling, and 
(me judice) did not do it well. After all, the fault is 
but a spot on the san, and a small spot (a penumbral 
one, as it were). Bat the points I care to discuss are 
the following three :— 

First, as to the able colour of the earth seen 
from Venus. Here I would point ont thet it is only 
because the moon's disc in eelipse, chiefly illuminated 
as it must be by earthshine, does actually appear some- 
times greon and sometimes brown, that I infer 
that earthshine, taken as a whole, is sometimes 
1 und sometimes brownish. Now, I must 

ur altagether to your reviewer's objection based 
on the assumption that a very large proportion of 
the visible hemisphere” (that is, the half of tho earth 
turned towards the moon) * was covered with cloud on 
the occasion of the eclipse of 1870.” Your reviower 
does not sufficiently take into account the fact that the 
part of the earth's disc traversed by the moon's shadow 
was close by the extreme northern rim of the disc, and 
that inferences from its cloudy condition cannot apply 
to the great extent of the disc occupied by the Atlantic, 
South America, equatorial and Southern Africa, and 
the Indian Ocean. Moreover, that part which (as your 
reviewer justly remarks) was much covered with clouds 
was preoisely the part which, being in the moon's 
shadow, supplied least light to our satellite. I may add 
that I had before me, when I wrote, a projection of the 
diso, constructed by myself (see Quarterly Journal of 

Science for October, 1870), with a picture of the moon’s 
shadow upon it, and that my opinion was formed from 
a study of that projection, and with a fall consideration 
of the points mentioned by your reviewer. A similar 
remark applies to the eclipse of 1860. I constracted a 
projection of that eclipse before venturing to express 
an opinion as to the probable colour of tho earth as 
seen from the moon cn that occasion. I do not think 
the existence of extensive cloud masses in the least 
affects the argument. The clouds wonld shine with a 
white lis lt, and would not neutralise, baé simply dilute 
the green, blue, or brown light proceeding from ur- 
clouded regions. I by no means suppose (nor have I 
ever asserted) that the earth would be of a strong green, 
blue, or brown colour, as seen from Venus, at any time, 
even if wholly unclouded. Bat I think that as Mars 
shines with a recognisable ruddy colour, notwithstand- 
ing extensive tracts of indigo or bluish green on his 
surface, besides large whitish tracts, and as the strength 
of this raddy colour is variable independontly of the 
condition of our own atmosphere, the case may be 
somewhat similar with the earth as seen from Venns. 
The oceans being relatively much larger on the earth, 
her colour would vary, I conceive, from the brownish 
hues (much diluted with white glare) due to continents 
to the bluish green hues due to oceans. I fancy tho 
** blue black of the oceans, if diluted with the slightly 
yellowish white of clouds, would give bluish green glare. 
As for the forests of America, I demur to the theory 
that they would be green, nor would the heathy prairies 
so appear; thongh at certain seasons the rolling 
pune and the Llanos of South America would 

greenish if separately discernible from Venas. Bat 
the Gran Chaco” in South America, and the erten- 


sive deserts by the Rocky Monntains in North America, 
would be brownish, and I conceive the general resulting 
coloar for the whole American continent (dilated with 
yellowish white light from elonds) would be dun or fawn 
colour. The supposed greenness of forests is altogether 
mythical. My old drawing-master used to gay, Trees, 
as a whole, may be red, yellow, black, or brown ; almost 
any colour, in fact, except green”—and, with allowance 
for friction,“ this is not far from the truth. I should 
add that the Americas were not the only land regions 
turned towards the sun and moon daring the eclipse 
of 1860. The whole of Africa and large parts of Karope 
and Asia were so tarned. In any case, my views were 
not put forward without careful study of the subject. 
Secondly, as to Madler's theory of the orbital motion 
of our system round Alcyone, it is not qnite the case 
that this theory only had its warrant in that astro- 
nomer's imagination.” Midler based the theory on 
arguments of considerable weight in themselves. 
However, it will scarcely be thonzht that I adopt 
Mädler's theory, since I have been at great pains to 
show that it is erroneous. I presented his reasoning, and 
the objections against it (overwhelming, as I conceive) 
in my lecture at the Royal Institution in May, 1870, and 
I touched on them in a paper read before the Royal 
Society in January of the same year. I quote from this 
paper the following passage: — It ia worthy of notice 
that Miidler, having been led by certaiu considerations 
to examine the neighbourhood of the Pleiades for traces 
of a community of proper motion, founded on the drift 
he actually found in Tauras his well-known theory that 
Alcyone (the lucida of the Pleiades) is the common 
centre around which the eidereal system is moving. 
Bat in reality the community of motion ip Taurus is 
only a single instance, and not the most striking that 
might be pointed out, of a characteristic which may be 
recognised in many regions of the heavens, In Gemini 
and Cancer there is a much more striking drift towards 
the south-east, the drift in Taurus being towards the 
south-west. In the constellation Leo there is also a 
well-marked drift, in this case towards Cancer." 
Thirdly, as to the nomenclature of star-magnitudes. 
This is a matter which ought to bo attended to by 
writers on astronomy, in ordor that a definite rule may 
be adopted. I must say it seems to me that my method is 
the most natural. Let your reviewer ask any ten persons 
at random whether they would understand “a star of 
avery high magnitude,” to mean a very faint or a 
very bright star. I think he will find, as I have done, 


that great brightness is usually inferred. I admit that 


„twenty is a higher number than one,“ bat I 
submit that the first“ is a highor order than the 
“twentieth.” When we speak of any person or thing 
standing high in a list, we imply that the ordinal 
number expressing his or its place is small. The highest 
place is the first, in ordinary parlance; and we only 
associate “highness” with “largeness" of number, 
when we use the number cardinally. The only excep- 
tion I know of (and that a doubtful one), is whore a 
mathematician apesks of equations of a high order, but 
even here number is in question, the high order being 
arrived at by so many “‘ multiplyings,” so to speak, of 
invelved quantity in that term which determines the 
order. 

Of the errata, your reviewer's Handibook’ for 
Handbook.“ should have been ‘‘ Handibook’”’ for 
“ Handy Book.” The printers governed this matter. 
Buchau calls his book Handy Book of Meteorology,” 
and I so wrote it, bat the printers would not have it, 
and I left them to their own devices. 

The other errata are indefensible (I observe that 
one of them is repeated in the cesay you have reprinted, 
where “ southern“ horizon, line 16 of the essay, should 
be northern horizon”) except in so far as the law of 
averages teaches us that in a given number of pages, a 
certain number of errata will always occar. If the 
odds are a hundred to one that no glaring error in a 
given page will escape detection, tho probability is, 
that in a work of over 400 pages, there will be four 
glaring errors. RIcRHABD A. Proctor. 


SPINNING TOPS AND GYROSCOPHS. 


[4310.] —I Au somewhat surprised at A Barrister’s” 
statement (let. 4308, p. 306), that “amidst all the 
plausible theories and speculations to account for the 
movemeuts of tops and gyroscopes, none as vet appear 
to afford any satisfactory selation of the problem.” The 
movements in question are strictly in accordance with 
the results deducible from the mathematical analysis 
of the subject. Tho ditticnlty is in popularly expoand- 
ing the subject; and this diniculty is almost insuperable. 

As to the general features of spinning motion, I 
would remark that for a spinning top to fall in a 
given direction, all tbe moving particles in the 
top, except those in & certain vertical plane through 
the axis of the top, must have their direction of 
motion ebanged. Bat the weight of the top is in- 
suticient to change the direction of the particles’ 
motion in a brief interval, so long as this motion 
is sufliciently rapid; precisely as this weight would be 
insufficient to change the direction of the top's motion 
appreciably in a brief interval, if the top were simply 
flung through the air at a high velocity. The principle 
is tho samo in both cases. But in the case of a top 
flung through the air, the top's weight hns time to act, 
and does eventually sc act as to change the direction 
of flight It ia otherwise with the particles of the 
rotating top. Fora particle which, moving horizontally 
in rotation, should move somewhat downwards if the 
top isto fallin a particniar direction, will a moment 
after be sgo placed that for the top to fall in that direc- 
tion, this particle should move somewhat upwards. 
Hence the steadiness of the top’s motion while the 
rotation is rapid. Ricwarp A. PROCTOR. 


ATMOSPHERIC ELASTIC FOROE, &c. 


(4811.]—Mr. J. M. TAYLOR (letter 4250, p. 279) inti- 
mates that he would be surprised to htar that a top 
bas “stood erect in vacuo.” He means, I presame, 
while spinning. If Mr. Taylor will refer to No. 47., 
p. 852., of the Philosophical Transactions, I think he 
will fnd an account of one that spun for two hours 
and sixteen minutes. Has Mr. Taylor tried the experi- 
ment himself? If mot, would it not be better for him 
to do so before attempting further to maintain so very 
novelatheory? | 

The centrifugal force, or, as it is now the fashion t> 
call it, the centrifugal tendency, causes all rotatir g 
bodies to resist, toa greater or less extent, any force 
acting in such a manner as to shift tke direction of the 
plane of rotation. When a paddle-wheel steamboat 
is lying at anchor in a seaway she rolls to an exten! 
that she never does when the paddies are at work ; and 
the top wobbles when its rotation is ceasing for tac 
same reason—it issuccumbing to the forces of vita- 
tion and of friction, which are trying to pull it down. 
Mr. Taylor doubts whether I ever spun atop ins 
vacuum. I own I never have; but I doubt whether he 
ever spun a top at all, or, at all events, many tops, 
or he would know that a top will spin wish perfect 
steadiness, gyrating certainly, but not rising nor 
falling, at an angle to the horizon of oonsiderab!? 
amount, its inability to raise itself depending upon the 
fineness of the point of the peg. When a top sleeps,“ 
gravity acts equally upon it, and its fall is occasioned 
solely by the friction of the groand and air. When the 
top is inclined, a composition of forees takes place, and 
the effect of gravity is to cause gyration. The reason 
why a top with a blunt point can raise itself ia owing 
to part of the force of friction acting at right angles 
to the axis of rotation. With a fine point, this resolu- 
tion does not take place, and the top is incapable of 
getting up to go to “ sleep; but instead, in ap 
‘‘ orrerifc “ manner, to the delight of that very dis- 
agreeable young person, the too scientific a a aie 

. Paris. 


THE OOMETARY DELUGE. 


14312. —1I sam, p. 808, These are my last words 
upon it,” but Derf Ecrac’s” let. 4290, p. 303, being 
mainly addressed to me, compels a reply, beyond which 
I will not go, because I prefer to expend my time and 
labour upon subjects of some use, and to write abont 
things I know something of. To discuss the progress 
of a kypothetical and impossible event, appears to me 
waste of time; and as is evident from some remarks in 
the Replies to Correspondents” the “odiam theo- 
logicam ” is unavoidable: let ome debate ever 20 
reasonably, one is sure to be charged with ‘‘ infidel 
attacks on the truth of Holy Soriptare,” exactly as 
Galileo was when he argued for the Copernican system. 
Now, will “ Derf Errac,” who asks me if I think I am 
arguing honestly for the truth. tell me if he thinks he 
does so when he attributes to others that which they 
never said? Will he have the goodness to say where 
either “ F. R. A. S.“ or myself say that we consider all 
who differ from our dicta, as regards a flood 5,000 years 
ago, to be playing deliberately into the hands of the 
intidel and scoffer ? This is just an illastration of the 
unfair way in whieh men of science are treated, and 
which generates the much talked of antagonism be- 
tween religion and science. We said that to link to- 
gether religious dogmas and statements of very qucs- 
tionable facts; that to say that anyone who doabts 
whother the world was made in siz days, or whether a 
flood covered the entire globe, or whether the sun and 
moon stood still to give one set of men a little longer 
time in which to murder another set of men; that to 
venture the credit of religious faith in contaet with 
these statements, and to compel every man to choose 
between being am ‘Inddel,” or swallowing bodily all 
these statements that all thie folly is play ing into the 
hands of the infidel and sooffer.“ In fact, is it possible 
to conoeive any better process for compelling ressanioz 
men to reject altogether principles so discredited ” 
This is a very very different thing from what Derf 
Errac” asserts of us. 

I cannot help “Derf Errac’s” understanding 
“E, L. G.“ in a different sense; to me it appears that 
he used the illustration of the action of falling water 
upon a heap of sand or olay as describing the action 
of the flood; and, if so, it was a fair reply that the 
conditions being different altogether, the illustration 
fails; that illustration was that in a heap of sand or 
clay, causes now in operation—that is, rain—would pro- 
duce only deep furrows and steep walls, while a flood. 
as the tide flowing over, would convert them into sweep 
vales ; ergo, it was deduced, sweep vales on the earth 
wero formed by a flood, not by e causes. 

I may incidentally remark that we may cee the earls 
history of the earth in the moon; instead of the mocz 
being, as the author I quoted (p. 196), and others 
suppose, a dead planet merely, it very plainly shows 
that planetary bodies were at one time in a state of 
fasion, that a crast first formed on them, that thst 
crust was pierced by openings through which the {nsed 
contents poured ont aa the crast contracted, and 
that, ultimately, as the masa solidified, its surface 
would be rent by vast ohasms. All this we actually sea 
in the innumerable craters and clefts on the moen, all 
this we see when any body of lava pours from a 
volcano, and ean watoh in progress any day in the 
slag pouring from a blast farnace. In the moen, the 
result remaime because there is ne water and atm - 
sphere to disintegrate the first formations. (Probabls 
the greater mass of the earth retained all the lighta 
materials, gases, and wapouss, around it.) In ths 
earth, when this stage wae reached, the vitrified cra:! 
was exposed to the action of heated gases and vapoar? 
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which, as the temperatare lowered, were enabled to 
react upon it, to change its nature chemically, and to 
break it down mechanically, and when at lest liquide 
conld be formed, the débris thus prodnee would drift 
into the hollows of what was then truly a mere film 
covering a mass freely mobile, because in a highly 
heated state of fusion. In this stage small changes of 
presure would be really capable of disturbing the 
equilibrium of the shell and its contents. In this way 
wo can easily conceive how through gradral very slow 
changes, through many a myriad of ages, the world 
assumed ita present state. „ 

Returning to Derf Errac’s” remarks, it is very 
dificult to argue and analyse exactly as to the pressures 
the supposed falling torrents would produce—there is 
too much of the might be” abont it. According to 
the originator of the notion, few of the now elevated 
lands then existed: it appears that the Andes and 
Himalayas did not (at least so“ E. L. G.“ gays), and 
therefore what can we know as to the supposed spaces 
on which an extra pressure might accumulate? I see 
no sort of reason to imagine that under the supposed 
conditions the fall would be even a second earlier on the 
fand than on the sea, as the whole atmesphere would 
be densely charged with vapour firat; but it is a pure 
assamption, withenė a particle of evidence to support 
it, that such a preasure (if real) could produce any dis- 
torting effect whatever. I referred to the assertions of 
some distinguished mathematicians that the crust of 
the earth must be, from astronomical considerations, 
800 miles thick; I did not say I believed it; on the 
contrary, as a mere matter of present opinion, claiming 
no great weight, even in my own mind, I consider it 
probable the thickness lies between 20 and 40 miles of 
solid matter, resting upon an exceedingly dense and 
aggintinated fused mass; bnt I see no sort of reason 
to conclude that any possible socumnlation of water 
upon any portion of this could appreciably distort it 
—taking into aecount the balancing effect of the water 
fallen on the sea, the hypothesis appears monstrous and 
impr sbable. 

The key to the discussion lies in the point I have 
already stated. One single fact ineonsistent with the 
occurrence of a universal deluge disproves it. Ten 
thousand eircumstances consistent with such an occar- 
rence do not prore it, becanse there may be otber 
explanations. Now, we need no comet to show that 
all the earth has been under water—that is, that every 
portion of its existing surface was formed ander water 
except a few protruding eminences—in fact, all its 
surface has been se under water many times, and for 
prolonged periods, ene part at one time and another 
part at another; there is the explanation of all those 
facts which appear to support the universal flood, and 
which also fits in with those other facts which incon- 
testibly disprove it. 

Before turning from the subject, however, I may as 
well add that when “E. L. G.” has explained what 
became of the water of his comet, he has a still more 
diffcalt problem behind—viz., what became of the 
heat, and how did anything survive it. Comets woald 
seem to be incandescent, and it is very doubtfal if 
water could possibly exist undissociated into its ele- 
ments in cometary conditions; but as we mast assume 
against all evidence (as E. L. G.” admits) that there 
was ona water comet, we need not stick at assuming it 
to have heen cold; give it the temperature of absolate 
zero; it must have been in a highly diffused state, 
filling a vast space; it may have been moving in 
the same direction ag the earth, so we may dis- 
regard the loss of its motion and consequent 
transfer into heat. But the earth’s attraction 
drawing the water to it from space in quantity 
caffi cient to generate a fall of 10ft. per minute, would 
also generate enormous heat, as we see when any sub- 
stance actually comes under these conditions, as with 
meteors ; 80 that itis probable that not only would the 
water itself be uncemfortably hot, bat the air would 
be filled with heated ur. Cold vapour would not 
form cool water after f g (say) 200,000 miles, and 
having that motion suddenly arrested. 

And all this is devised to su t the idea of the 
mere universality of a flood, while its deviser is going 
to prove one of the worst foes of the theological degmas 
attached to that idea, which alone give. substance 
to it; if we are to take the acceunt as literally true, 
Noah’s Ark was provided for the purpose of perpetuating 
life; to suppose that any Jand-living creatures were 
saved except those in the Ark is equally subversive of 
the account as to deny the universality af the flood, 
for if the greater part of the world was replenished by 
creatures saved upen E. L. G.'s” “rafts” (fancy 
anything living on a raft ander a fall of 16ft. per 
minute) the Ark was an entirely unnecessary provision, 
except for the comfort of Noah and his family. I 
move (and earry for myself) ‘the previous question.” 

Braxa. 


P. S.—If any one feels inclined to emile at the 
number of may be's,” and it is probable,” will he 
kindly remember this is “ rote ironical” ? 


THE DELUGE. 


[4318.]—I rences that there are those among 
your readers who consider the case of B. L. G.'s” 
** steam comet versus Lyell and Scrope ” as the case of 
“ religion versus the infidel.” This being so—"* E. L. d. 
having started so dangerous a notion—I conceive that it 
has become his duty to tell us something more abont 
hia comet. Of course, no one can expeet him to tell 
us exactly the natare of the actaal comet; but he 
should be able to describe the nature, size, motion, 
and condition of a b comet which might have 
accomplished what he requires from his steam comet. 
Thas, it rained upon the earth forty days and forty 


nights (Gen. vii, 4 and 12). In this time the earth 
travelled (roughly) some sixty millions of miles on her 
orbit, rotating forty times on her axis. This should 
be considered. Then, again, the waters of the earth 
bad retarned to their normal condition one year and 
ten days after the commencement of the. flood 
(Gen. viii., 14). This allows 335 days for the subsi- 
dence or drying of the water—subsidence, I suppose, 
according to E. L, G.'a ” theory. Then, by the way, 
what was the action of the wind which “ passed over 
the earth ” after the flood? It would be well, also, to 
describe the condition of a suitable comet, as to total 
quantity of steam, maximum pressure at or near 
nucleus, actual quantity of aqueous vapour (per cubic 
mile, say) in the part traversed by the earth ; because, 
if a creed is to be formed containing the words, I 
believe in E. L. G.'s’ steam comet,“ it is as well 
that we should be able to give reasons for the faith that 
is (or that, I suppose, will be) in us. 

I would submit, further, that while there may be 
excellent reasons for believing Darwin, Lyell, Scrope, 
Huxley, Tyndall, and others, who do not take certain 
Scriptural assertions au pied de la lettre, to be mistaken, 
it is certain that these gentlemen are fully persuaded 
of the truth of what they assert; that they have spoken 
with the object of advancing truth, not of injuring any 
man’s faith; and that even by comparison with 
“E, L. G.“ they are not, strictly speaking, idiotic. It 
can serve no good purpose, then, to sneer and be 
scurrilous. Correction, not castigation, is called for if 
Lyell or Serope (for instance) be mistaken. We may 
sympathiso with that courage arising from conviction 
which leads a man to oppose argument to authority; 
but I have never yet heard that abuse or ridicule 
strengthened any cause against those who, right or 
wrong, are certainly in earnest. I conceive, therefore, 
that E. L. G.'s steam comet would not suffer if he 
could eliminate “oh ” and ah and “ assuredly" and 
just observe” and now mark” from his paragraphs, 
and trust rather to “ semicolons and points than 
to ‘notes of admiration and (startled) interrogation.” 
Sydney Smith has told us that “nothing does, for ten 
pages together, but tho indicative mood,“ with whom, 
also, I would remark that I should “ not wish to deprive 
E. L. G.“ of these indulgences altogether, but merely 
to put him upon an allowance, and upon such an 
allowance as will give to these figures of speech the 
advantage of surprise and relief.” 

Asa change from the Deluge, “E.L. G.” might 
exercise his talents in showing us (for example) how the 
destruction of Sodom and Gomorrah was brought about 
by a downfall of the November meteors. I commend 
this in a special manner to his ingenuity. He will see 
that the time of day and other circomstanees of the 
catastrophe agree well with the theory; and as these 


meteors contain much sodium, the transmatation of 


Lot's wife into a pillar of salt (chloride of sodium) be- 
comes pleasingly explicable. It is true Leverrier has 
set the introdactio 
system at the year 126 a.p.; bat that is a detail, —like 


“ Sigma's question as to what may have becomo of 


the water received from E. L. d. s steam comet. 
Richanp A. Procror, 


[4314.]—I am sure many other readers of the 


ENGLISH MECHANIC agree with me in hoping that the 
forty days of this flood are nearly over. With a view 
of pouring oil upon the troubled waters, I cannot refrain 
from expressing a very decided opinion that there was 
no occasion at all for any such disputation. I presume 


that it is only a laudable zeal for the authority of 


inspiration which has led E. L. G.” and a few others 
to believe inthe universality of the Deluge; because 
they concluded the Scripture expressions to be quite 
unmistakeable, consequently, in defiance of the over- 
whelming evidences afforded by both geology and 
astronomy, they have taken up the wildest notions and 
most impossible theories. With tho deepest conviction 
that their diffloulties are imaginary, I put forth the 
two following statements :—(1) That the inspired 
record does not declare the Delage to have been 
universal; (2) that the description of it given in 
Genesis vi. is inconsistent with such a belief. 

The former was the clearly expressed opinion of 
Bishop Stillingfleet before the days of Lyellian 
geology, of Dr. Pye Smith, and many other good men 
who had the profoundest reverence for inspiration. 
Such men pointed out that the right way of reading 
those statements which seemed to declare the uni- 
versality of the Deluge was to oompare the expressions 
used with others of a similar kiud in Scripture, of 
which the contexts or otber passages gave an explana- 
tion—e.g., in Matt. xii., we read that the Queen of 
the South came from the uttermost parts of the earth,” 
when the actual distance was a few hundred miles, but 
notto multiply examples, I would ask whether the 
expression “all the high hills under the whole 
heaven were covered,” proves that the Alps, and 
Andes, and Himalaya ranges were sabmerged any 
more than the expression “there were dwelling in 
Jerusalem Jews, devout men out of every nation under 
heaven,’ saserts that some came from China, others from 
Great Britain, and others from America. I dare say 
it will be replied that, ef course the writer of the Acts 
meant only all the nations where Jews were then 
established. Precisely; and so the writer of Genesis 
meant only the lands where the human race then 
existed. The tract of land between the Caspian and 
Black Seas appears to have been the cradle of the 
human race, and a deluge extending no farther than 
that—the then known world—would fulfil both the 
divine intention of punishment and the language in 
which it is narrated. 

2. I maintain that the account given in Genesis is 
inconsistent with the idea of a universal deluge, and 


n of the November meteors into our 


T 


especially with an extraneous source of the water such 
as the cometic sae d'eau invented by E. L. G.” The 


record does not say that the chief part of the water 


descended from the skies, thongh it did rain during 
forty days, and we must remember that such a down- 
pour as would produce a layer of water six miles thick 
in so short a time would cease to be rain, and become 
a farions cataract that wonld leave no olive leaf for the 
dove to pluck off. But what do the Scriptures assign 
as the sources of the water? They are twofold, men- 
tioned twice in the same order; (1) the fountains of 
the great deep; (2) the windows of heaven, of which 
last the equivalent is certainly rain, nor can there be 
any doubt that the former is the sea or ocean to which 
the priority of causation is ascribed. Thus we find 
Scriptare and geology if harmony, when we regard the 
Noachian Delage as the result of a local subsidence by 
which the barriers of the sen were removed, and the 
“ fountains of the great deep broken up,” 
E. L. B. 


14815. — ITE. L. G.“ (letter 4239, p. 276) bas not ex- 
plored the Upper and Lower Eifel, I strongly recommend 
him to take his wallet and walk about this wonderful dis- 
trict. In the neighbourhood of Gerolstein alone he 
will find enough to upset, in my humble opinion, his 
Whartonlike theory. The Auberg here, a limestone 
rock, sọ exactly resembles s castle that every one who 


has seen my sketch of it has taken it for a ruined 


feudal stronghold, and when I took the sketch I 
actually thought it a castle. Now, E. L. G.” would 
maintain that this shape was produced by a deluge of 
water which rounded the slopes, out of which the rocky 
mass protrudes; yet within a mile we find a large crater 
with beautifully rounded sides. If this crater existed 
before the Deluge, why was it not filled up with the 
debris of the adjacent hills and rooks? it was 
subsequently formed, why ere its sides and its lava 
stream so rounded, except by the same agency that has 
rounded Caesar's camp at Wimbledon, the moats and 
earthwork all over the country—namely, the never- 
ceasing action of gravitation upon the surface? The 
sand-danes but of yesterday are again a case in point. 
Loose sand may at first be piled ap and form ridges with 
sides more or less steep and not endalating, but sand- 
dunes formed a century ago will be rounded. Old chalk 
quarries show just the same thing. M. Paris. 


(4816.]—W§utTH every for E. L. G.'s” in- 
tellectual and polemical powers, I am at a loss to 
understand how he bas, as he says (letter 4292, 

. 804), "demolished any connection between their 
facts and their dogma about the Deluge.” (Who has pro- 
pounded any dogma but E. L. G.” himself?) Now I 
maintain that the facts mentioned by myself (let. 4240) 
and others are pertinent to the question, and any one 
who andertakes to give a theory of a universal flood is 
bound to take them into accoant. In the letter in 
question, E. L. G.“ appears to have got himself on to 
the horns of a dilemma inthis way; fresh-water plants 
and animals die in salt water, salt-water plants and 
animals do the same in fresh water; if the flood covered 
the whole earth eitber one or the other must have 
succambed. Supposing the sea to have been made 
sufficiently fresh to have transported pond life, then 
the corals must have died; if it retained sufficient 
saline material to keep the latter alive, then the former 
conld not have been transported in this way. This 
deluge is certainly most secomodating, for it occasions 
not only the wide distribution of fresh water life, but 
also the fewness and “separateness” of species 
‘on islands even within sight of each other.“ i.e., the 
same cause gives origin to two diametrically opposite 
effects. The quotations in the latter part of the letter 
neither militate against Darwin's theory, nor sup 
that of “ E. L. G.,“ but as we are discussing the Delage 
and not Darwinism I will not go into them. In con- 
olnsion, I would point out that E. L. G.“ has as yet 
given no evidence fixing the date of this deluge at 5,000 
years ago, and it seems to me that if he does not make 
haste we shall be overtaken by another comet before 
he has finished. P. SANTALINUS. 


3 


“E, L. G.“ AND HIS COMET. 


4817.1 —I nave read throngh the column and a half 
of words with which “ E. L. G.“ attempts to dispose of 
F. R. A. S., M. Paris, Sigma,“ and myself, if not 
with instruction, certainly with amusement, being 
strongly reminded of the old lawyer's advice to his son 
reduced to practice, Bad case, abuse plaintiff's 
attorney.” As an example of special pleading,” I 
would commend te the attention of the bar the way in 
which ‘‘Sigma's" reply to the remark of E. L. G.“ 
that a deluge would obey the laws of yesterday's 
shower hes been answered. “Sigma” is, however, 
well able to fight his awn battle, aud those who read 
his letters oan take the real meaning out of them, 
though, I very much doubt if they are able to do the 
namo ont of the parenthetical periods of E. L. G.” 
In entering into the Deluge controversy, my only object 
was to obtain the premises from which E. L. G.” 
draws the conclusion that a deluge did occur about 
5,000 years ago, and that that deluge was caused by a 
comet; but this information he appears determined not 
to afford me, for the Wry good reason that indeed I 
mnst be ignorant of all concerning comets, the earth, 
and properties of flaids, or I would have never asked 
for it. Aud this ignorance of mine he infers, mirabile 
dictu, because a lotter of twenty odd lines contains no 
proof of my knowledge of such subjects! If any reader 
will come forward, however, who believes it proved 
from his acquaintance with science that a comet could 
cause the Deluge; E L. G.“ will kindly prove it for 
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him! Considerate E. L. G.“! As in my defective 
knowledge, I am placed on a par with such a writer as 
“ Sigma.” “E. L. G.“ has done me honour over much; 
for if “Sigma” and F. RA. S.“ are ignorant men, 
what a light of science he must be, and how well suited 
to be our instructor in steam comets,” ad hoc genus 
omne. For my part, I shall never aspire to stand on 
the eminence occupied by men of science (?) who have 
adopted for their motto rul n'aura de l'esprit que nous. 
In conclusion, I will once again ask “E. L. G.” to 
prove that a comet could cause the Deluge, and then 
that one did cause it, when, no doubt, the readers of the 
Mercaanic will join with him in the belief that we all 
must have been profoundly ignorant“ to have doubted 
even for a moment its steam comet origin. I hope 
4% KE. L. G.“ will believe me when I declare that if his 
theory be true (which I do not believe), I hope he may 
be able to prove it for the sake of the cause of science ; 
but, I trust, ¢hat he will at once apply himself to the 
task, and waste no more space in what savours only too 
much of struggles for victory, not for truth, otherwise 
the Editor bed better put his veto on the discussion, 
which is fast becoming like Hamlet's reading. Words, 
words, words!“ Un IRLANDAIS. 


P. S.—If E. L. G.“ is not acquainted with the weight 
of a comet, nor cannot even form an ae idea 
on the subject, why does he quarrel with Roscoe's 
ideas as tothe magnitude of one? If Roscoe's asser- 
tion is to be put against “E. L. G.'s,” may we not take 
our choice; forif both parties are ignorant on the 
matter, and Roscoe a “buffoon,” for saying a comet 
might fit in a room, may not “E. L. G.“ be a still 
greater " buffoon,” for saying that one did deluge the 
earth ? 


— 


WHERE IS THE WATER GONE TO? 


[4818.]}—Tuis question of "E. L. G.'s” possesses 
very great interest for me, and I shall be very ‘glad if 
some of our learned friends will tell us where the 
water does go to. I havea theory, but will instantly 
abandon it if it can be shown that it will not hold 
water, my object being to discover either what does hold 
it, or what becomes of it. 

While crnising in the Mediterranean with the British 
fleet, in 1862, we had occasion to touch at Cephalonia, 
and, coming to anchor off Port Argostoli, the Admiral 
gave leave to the watches to go on shore; and, availing 
myself of this privilege, I landed, and proceeded to 
inquire whether there was anything to be seen, and 
upon hearing of a wonderfal well, within half an 
hour’s walk to the northward of Argostoli, I provided 
myself with a guide, and upon arriving at the so-called 
well I found what greatly excited my surprise, for the 
water was rushing throngh a break in the sea-barrier, 
and along a rocky channel, until it finally disappeared 
in a large cavity in a rock, which crossed the channel 
at right angles, and at about 40 yards from the sea, 
and my guide informed me that soit has gone on for 
ages, and without interruption, the tide not disturbing 
the almost uniform level of the sea in this region. He told 
me also that scientific men from various countries have 
visited this well, many of whom have cut inscriptions 
on floating substances, which they have sent into it; 
but, although the waters in the bay and surrounding 
the island have been anxiously watched, and the island 
itself explored, nothing ever sent into the well has 
been known to reappear. 

If there were any geysers in that part of the country, 
it might be concluded that they ejected the water 
received by the so-called well, but there being none, 
the matter is not so easily settled. Is it probable that 
the water may be conveyed into a huge cavern some- 
where near the crater-passage of one of the volcanoes 
of the Mediterranean, and, there being converted into 
steam, is carried off by the passage? 

J. W. RopWELt. 


DOUBLE STARS.—CORRECTION. 


[4319.] There is an error in the place of the new 
double star, f 3 Corvi, mentioned in my last letter. 
This star is Lalande 23536 (not 28488), and its right 
ascension is 2m. 50s. greater, and declination 10’ in 
excess of the latter. The magnitude in Lalande is 
6}, but it seems nearer 7 now. It is brighter, however, 
than L. 23488, which is noted in the same catalogue 
as 8 mag. As stated, the double is the most northerly 
of two stars of the same right ascension, and is easily 
found from 3, which precedes, 5m. 50s. ; 


Chicago. S. W. BURNHAM. 


DR. CARPENTER AND PERSPECTIVE. 


[4820.] —I HAVE been surprised that none who have 
taken part in this controversy have mentioned Cruik- 
shank’s attempt to picture a converging giant. Falling 
into the same mistake as Dr. Carpenter, Cruikshank 
reasoned that a very tall giant should be pictured with 
his “ upper works somewhat reduced, since his head 
(for example) must be farther away than his feet from 
an observer of ordinary size. The effect, of course, 
was a complete failure. The picture of the giant re- 
monstrous in more respects than mere 


I must demur to M. Paris's remark about pictures 
being compromises, understanding that remark to 
apply to perspective. As to cour, shading, and so 
on, there must always be some degree of compromise, 
but the perspective of a picture ought to be mathema- 
tically exact. There is only one point which is con- 
ventional, and that is, that the plane of projection 
shall be regarded as vertical. (This holds, of course, 
even when a picture lies on a table or desk; it is 
understood to be vertical.) This rule renders it mathe- 
matically necessary that all vertical lines shall be 


drawn parallel, no matter where the point of sight 
may be. More generally, all lines parallel to each 
other, and also to the plane of projection, must be 
parallel in the picture. Thus, if an artist is drawing 
a long horizontal row of equal houses, placed in a 
direction square to the line of sight, he must draw the 
roof-lines and basement lines parallel avd horizontal. 
Dr. Carpenter's reasoning would indicate that these 
lines should converge, as well to the right hand as to the 
left, which is, of course, out of the question. 

The fundamental rule in perspective—strictly in 
accordance with the mathematics of the subject—is 
that scale depends on the relative distance of objects 
from the plane of projection. Under ordinary cir- 
cumstances this amounts very nearly to saying that 
scale depends òn the relative distance of objects from 
the eye; but in cases such as that considered by Dr. 
Carpenter there is a difference. 

RICHARD A. PROCTOR. ' 


PNEUMATIC LEVERS FOR ORGANS. 


[4821.]—As there are many, of the subscribers to 
the ENGLISH MegcnHanic who take great interest in 
organs, I venture tosend you sections of two pneu- 
matic levers, thinking that they will be acceptable to 
many readers., The constraction of them presents as 
great acontrast as, I think, can be fonnd in similar 
contrivances. Drawings of these were shown to me by 
a person who had been employed for many years by a 
celebrated German organ builder. 
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The most noticeable, and in fact chief feature, of 
Fig. 1 is the great simplicity and ingenions application 
ef the valve D. This valve is composed of two round 
pieces of wood, each of which is faced with soft leather ; 
one of these pieces (nearest the hinge of the bellows) 
is fixed to the sticker E, the other is loose, so as to 
work easily to and fro on the sticker. These pieces are 
connected at a distance jin. apart by a strip of leather 
(split skin) glued round the circumference of each of 
the pieces; and a light spiral spring is placed between 
them on the sticker. The object of this is that the 
valve may accommodate itself to any little variation in 
the working of the key action. This contrivance forms 
both the supply and escape valve. When the key is 
not pressed down the spring F draws the fixed surface 
of the valve to the hole at Gand prevents the wind 
from entering the bellows, while the hole at H allows 
the wind to escape ont of the bellows, when the key is 
not held down. The sticker E is pureed at the hole 
I. Fig. 2 is an enlarged section of double valve at D. 
Fig. 3 is a very complicated piece of mechanism; its 
absence of simplicity is its chief feature. The doable 
escape valves A are particularly objectionable, as are 
also the two backfalls, the latter take up so much space, 


and are very liable to make the key action noisy. 


Fig. 4 shows escape valves; enlarged section at A, Fig. 

3, the valves in contrary position. Both the sections 

show the levers with the key pressed down. 
PNEUMATIC. LEVER. 


äqZ2jH——é TT 
a 


SOLAR EYEPIECES. 


[4822.] —I HAVE been much interested in reading the 
letters of the Rev. Mr. Berthon and other correspon- 
dents on solar eyepieces; and as the subject is by no 
means yet exhausted, perhaps a few remarks on my 
own experience may not be altogether uninteresting to 
your readers. Your valued correspondent “A Fellow 
of the Royal Astronomical Society” will, I think, 
forgive me for pointing out a remark in his letter 
(4228, p. 273) which surely must be a mistake. In 
comparing smoked field lenses with silvered ones he 
remarks, ‘‘ Absorbing light and heat by minute solid 
particles. In the one case they are of carbon, in the 
other of silver; but the principle is the same.“ With 
smoked lenses the light and heat are undoubtedly 
absorbed, bat with silvered ones the greater part of the 
light and heat must certainly be reflected—a most im- 
portant difference of principle. I formerly used smoked 
field lenses for several years. They defined beantifally ; 
indeed, I doubt if it is possible to surpass, or even to 
equal, the definition of a Huyghenian eyepiece which 
has the front surface of its field lens smoked. Baut 
there are the following serious objections to this form 


of eyepiece :-— 

1. It is by no means easy to obtain a pey leve? 
surface of smoke on the lens, especially if the eyepiece 
is of low power, and the lens consequently large. There 
is also great risk of fracturing the lens in the process 
of smoking. 2. If the most minute particle of smoked 
surface comes off the lens, bright dazzling rays diverge. 
from the point in question over the field of view, and 
the eyepiece is practically useless till a new surface of 
smoke is deposited. This happens incessantly, for the 
intense heat of the solar rays ia the focus of the tele- 
scope usually causes fragments of the smoke to fall 
from the lens within the first half-honr of using. 3. 
The smoked surface being black, nearly the whole of 
the light and heat is absorbed by the field lens, which 
535 becomes intensely hot, and very often 
splits. 

The continual expenditure of field lenses, and conse- 
quent trouble of grinding new ones, and the lenses so 
often requiring to be smoked just when a favourable 
moment for observation occurred, caused me to 
abandon these eyepieces, in spite of their fine defini- 
tion. Inow use Huyghenian eyepieces with coloured 
lenses—the colours of the two lenses so combined as to 
produce a white image. By this arrangement I obtain ` 
a clear white eh of the sun upon a very deep blue 
sky, and the definition is quite satisfactory. This form 
of eyepiece, however, has its objections, In my lowest 
power, the field of which is exactly the size of the sun's 
image in the telescope I use, I have had ne less than 
three field lenses split, owing to the absorption of the 
solar light and heat; bnt no accident of the kind has 
happened to the two higher powers. When a white 
image is produced, the chromatic dispersion of our 
atmosphere produces coloured fringes round the solar 
spots when the sun's altitade is lesa than abont 35 or 
40 degrees. When the sun is in this position, a reddish 

orange fringe is seen along the upper limb of the sun 
| (with inverted image), and a bluish violet one along the 
lower limb, the right and left limbs being free from 
| colour. As the spots are black (or bluish black) on a 

white ground, the position of these fringes is, of course, 
reversed—the orange fringe being produced on the lower 
portion of the spot, and the violet fringe on the upper 
portion. I am convinced that these fringes are much more 
strongly developed in rainy weather, when our atmo- 
sphere is charged with moisture. In such weather, 
when the sun’s altitude is not more than 15 degrees, 
the colours are sometimes so violent as nearly to 
destroy all definition. At first I tried to get rid of the 
colour by tilting the eye-lens in the manner adopted by 
our Astronomer Royal in his correcting eyepiece ; and 
although this improved the definition very much, I 
could not totally get tid of the colour; but I foand 
another way of doing it as follows, without altering the 
eyepiece: If, when the sun's altitude is low, the upper 
or lower limb be brought into the centre of the field, 
the characteristie fringe will be seen. If the eye be 
now gradually lowered, the fringe will be seen to 
become narrower until a point is at length reached 
where the fringe completely disappears, and the limb 
is quite free from colour and sharply defined. By 
carrying the eye lower than the achromatic point, the 
fringe reappears of the complementary colour; where 
the orange was at first it now appears violet, and vies 
versd. In the same manner, all the colouring round 
the solar spots may be quite got rid of. Numerous 
printed observations might be quoted where observers 
have noticed colour round the spots, or round Mercury 
in transit, without apparently knowing what prodaced 
it; but had they looked through the telescope a little 
below the centre of the eye-lens, the colours would 
probably have vanished at once. 


I have not yet tried the silvered lenses recommended 
by the Rev. Mr. Berthon, but from the correspondence 
which has y PEP I infer that nearly the whole of 
the light and heat is reflected. As but little is absorbed, 
the lens cannot become unduly heated, and conse- 
quently cannot split; but I think it probable that 
silvered lenses will ultimately be found to fail, from 
the same canse as the smoked ones—yviz., minute 
particles of silver coming from the lens. 


In No. 800 of the ENGLiisH Mecwanic is an article 
on“ Solar Microscopes,” in which the writer explains 
a method of separating the rays of heat from the 
of light by taking advantage of the smaller 
bility of the heat rays. Could not something be done 
in this direction with solar eyepieces? If the rays of 
heat could be got rid of, the rays of light could be 
easily managed. Ai 
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THE HOWE SEWING MACHINE. 


[4828.])—THE Howe Machine Company, established 
by Elias Howe, jun., original inventor of the sewing- 
machine, make three varieties ; one kind, the A, B, 
and C, being table machines nearly alike, bat differing 
in size; the D, arm cylinder machine; and the E, a 
large cylinder arm machine, all specially adapted 
for boot work; the latter making the nearest approach to 
the hand and boot closing stitch, the holes made by the 
needle being filled well up with the silk or thread. This 
is accomplished by drawing out the needle, the thread 
is then pulled through tho leather, instead of allowing 
the needle to remain in while the thread is passing 


ws, 
be { 


im Hull. Ait 


through. which, of course, must make the hole larger; 
although the best work from the E machine is seldom 
to be met with even in high-priced boots. It is, however, 
Geserving the attention of all whe like the very best work. 
The machine called the “ Howe” has been imitated by 
many makers, with more or less success; the newest 
form is resented in Fig. B, and one of Eliss 
Howe's earliest machines, the A size in detail in Fig. A. 
The figurés indicate the „ parts. 1 is the 
bed, 2 the arm, 15 the outside face plate. Fig. A 
shows the top side of bed 1, shuttle race, and holes, with 
the four screws for fixing the arm 2to bed. Fig. Bshows 
the under side of bed 1, and the position of the workiag 
parts, 179 the main shaft supported by brackets cast 


| 
Ki 


in tbe bed. In the early machines, no allowance was 
made for the wear of the shaft holes; in the new, caps 
are placed on the bearings so as to allow for refacing 
when worn: two screws to each cap keep them tight. 
On the right hand outside the bracket is the driving 
pulley 18, the right hand cam 52 works the needle lever 
48, and 49 ite stad being the centre from which motion 
is communicated to the needle bar 40. The left hand 
cam 74 is the shuttle cam, which gives motion to the 
short arm of the shattle lever 78, which is pivoted 
on ita bolt 79, riveted in the bed, it has a washer and 
pin to keep the shuttle lever in place. Outside the left- 
hand bracket is a collar, 180, set ap to prevent lateral 
play of the shaft. 
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Hows WREII. Fx RD.— This feed mechanism consists 
of 24 separate parts, besides the presser 8 parts; when 
the machine is made to lift the presser at each stitch 
so as work patterns, 12 pieces additional are added, 
making a total of 44 pieces for the complete feed 
mechanism. Instead of 12 pieces for the vibrating 
presser 5 pieces will serve, as shown in Fig. A, 800. The 
face plate 16 is shown with its top screw hole enlarged 
on the inside, and a alot cat to the top; in this is 
placed the standard 300, the face-plate screw 24 passing 
through its hole, keeping all firm together. On the top 
of the standard is pivoted a lever; its carved end is 


driven downward on the descent of the n@dle bar, by the | p 


thread-guide 48 striking on the curved end of the lever, 


its other end then raises the presser-foot 186 placed on 
the presser bar 567 The top end of the presser bar is 
fitted with either a bracket and adjusting screw; or the 
top end formed into a acrew to receive thereon, a nut 
with a flange which the end of the vibrating lever strikes 
and raises. The nat serves the purpose of regulating 
the height of the lifting of the presser-foot at each 
stitch ; a set-screw in the top of the nut prevents un- 
screwing. Any Howe machine may be cheaply and 
simply improved this way; it makes more noise, but 
acta effectively, and can, by unscrewing the nat, be 
disconnected so that the foot is continually on the work. 
This improvement of a vibrating-preeser to the Howe 
Machine was first made in Londons, and made it 


— 
bw 


Fla. 


> 


= 


4 
7 
= 
— 
= 
A 
JA 


more popular in the Exhibition of 1862. The Howe: 
feed must be kept olean, and have the patient 
study of any one determined to master the machine, 
and to prevent the delay and expense of going to a 
mechanico to regulate it. The feed-wheel stud 163 has 
on it a collar ween the feed-wheel and bracket ;. 
the bracket has a vertical slot, and the stad made flat 
to fit it; on its inner end is a washer and nat, which 
by means of a spanner can be set fast, when the 
feed-wheel is placed in the best position for 
stitching, or just above the needle plates. When this is 
done, then the feed-clutch lever 169 may be put in its 
lace (when all is taken to’ pieces to clean, it is 
advisable to put all the parts together, and test 
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them, before fixing in the machine). Now put in 
the two feed elatches 173, and connect their springs 
175, to the feed clateh lever; holes or hooks are 
arranged far the eyes on the ends of spring to connect 
to. Now put on the feed clutch lever washer, its spring, 
and press in while putting the pin through the hole 
in the end of feed wheel stud. Now try if all 
moves very evenly, and ensy, no jerks; test by moving 
a little at a time for a short stitch, and if the feed 
clutches are drawn back by the springs, lively and with 
certainty, if not try oneatatime This part of the 
machine—the feed clutch—wears sooner than other 
parts, and it requires a mechanie to repnir it, or to get 
a new one from the maker. The slotted part in the 
feed clutch must be hard, or it will not grip on tke 
band on the side of the wheel. This band must be 
kept very clean. If oiled in parts only it will make 
short and long stitches. Ou making cortain all is 
right set up the screw of the feed brake 177, until the 
wheel cannot bo polled backwards by the feed motion. 
Get the hand to jndge by practice the strain required; 
for want of this knowledge many workers strain and 
wear out the machine. 

All being right, set the feed cam 183, Fig. B, tewards 
the feed wheel, and the feed rider 175 will be made to 
operate the wheel. Connect the feed clatoh lever spring, 
173, to its hook under the bed, and test it. Now 
advance the feed cone emma 162, by turning its nut, 
184, and all is ready for work. Thefeed cone cam is 
kept in ite place from turming en the main shaft by a 
slot, in which slides a serew along with the cam to 
prevent its twisting. This description applies to the 
new feed. The old feed differs only in the cone cam 
part, 182. Instead of this silent motion the action in 
the old ia by an eccentrie, 182, in Fig. A, tixed on the 
end of the shaft, so as te act on the lower end of the 
feed clutch lever, 169 (on a selid part instead of a hole 
and its rider 175). The upper or short end hasa 
projection whieh can only move the length of the stitch 
as regulated by a screw 184 A, placed under the bed 
in front of the lever. The parts are shown detached 
in Fig. A. The durability of this feed lever is very 
good, if the eccentric is oiled in the old machine. As 
it works well, boot machinists care little abont the noise 
of the feed. Indeed, all well constracted machines, 
however noisy, maintain their place in trade use, over 
others recommended as silent. Noise with plenty of 
good work done is cheerful, but silence with much 
trouble in working, or slow speed and poor oarnings, 
is condemned by employers and employed. 


THE Hows SHUTTLE MecHantisx consists of 18 
parts in the new, Fig. B, and 11 parts in the old, Fig. 
A and E. In the latter the parts are shown detached, 
the shuttle 61 has on its batt end a hook or tail piece; 
between this hook and the butt end the shuttle driver 
is fitted, leaving room for the thiekest thread to pass 
easily between the shuttle, 61, amd the hook driver 
link, 85, Fig. E, whioh, instead of aiding, is simply 
carried direct by the shuttle lewer 78; it bas on its 
lengest end the hole to take the sted of the shuttle 
driver, se that it will swivel sligkQy, and is thus kept 
guided by the shuttle race in a straight direction, while 
the end of the lever 78 makes a curved motion. To 
prevent the driver lifting out, a washer and pin below 
the lever keeps it in place. The shuttle lever worka 
on a stud, 79, as a centre, and is kept up to its place 
by a washer and pin. The stad is riveted into the bed 
of machine. On the short end of shattle lever is a 
hole into which is riveted a steel stud, on which 
revolves the roller, actuated by the groove of the 
shuttle cam 74, adjusted on the main shaft by a screw. 
An inspection of Fig. B will show the parts in working 
position, having the same reference numbers as Fig. 
A pieces. This new shattle driver is more steady and 
durable at its work. It will be seen the hook shuttle 
driver 85, is here replacad by a slide. It bas a stad 
riveted in it to eonnect to the hole of the shuttle driver 
link 82, which has its stud working in the hole on the 
end of shuttle lever 78. The shuttle driver slide is 
fitted into a groove on each side of the shuttle race, 
which makes it travel truly. On its upper side is fixed 
the shuttle driver, and adjusted by two screws so as to 
work and clear the shuttle. Instead of this plan to 
work the hook shuttle, sometimes a shuttle without 
hook is used, and then the shuttle driver is formed to 
embrace the shuttle so as to drive it from both point 
and batt end, as in the Singer or Thomas's machines. 


THe Howe NRBDLR MecHanisé consists of 16 
parts in the new, B, and 9 in the old, including some 
of the thread guides. The detached parts are shown 
in Fig. A, old machine, and all in place in new machine 
Fig. B. The needle-bar 40 is drilled at the lower end 
to hold the needle, which is set fast by its screw 41. On 
the opposite side of the screw a hole is drilled in the 
bar to guide the thread, but in the new machines sepa- 
rate pieces are attached for guiding the thread and 
keeping the oil away from it. On the top of the bar 
there is a hole or short tube to guide the thread, and 
carry it up and down with the bar. About the middle 
of the bar a prejection holds a pin and forms a joint 
for the needle-bar piston 46. The piston end fits into 
the hole in the end of the needle-lever 48. This is a 
very dnrable joint, but it is badly applied, the centre 
pin and strain not being in the centre of the needle- 
bar; itis not only harder to work, but throws tho wear 
to the sides of the bar. The needle-bar works on a 
centre stud 49, and is bent downward, passing through 
the hole in the bed, to the needle cans 62. In the cam 
groove fits a roller revolving on a stad riveted in the 
needle arm. 


Tur Howe Presser Mscuaniam consists on 9 
parta in the old, and 10 inthe new machine, Fig. B; 


bat to lift the presser so as to etitch patterns, or work 


figures or designs, about twelve pieces more are added. 


For toe-eap flowering this is needed. Without this 


lifting the presser or feeder at every stitch made, 
there is a great stiffness in handling the work, yet the 
balk of modern machinos, eapecially for family use, 
are so made, to avoid expense sometimes, but mostly 
because of the impossibility of attaching mechanism 
that will keep in order. For general work there is a 
decided advantage in the presser lifting off the work, 
or better still, as in Thomas’s machine, and its class, 
the feeder itself lifting. In this machine the feeder 
mechanism is certainly complicated, but hra only s 
total of 18 parts, compared with 44 in the Howe. If 
the same work could be done with 4 instead of 44 
pieces, every mechanic wonld prononnee in favonr of 
simplicity, and every machine-worker would fiad far 
less trouble. In practico the repsiring of Thomas's 
machines often require no work to the feed, but the 
Howe seldom escapes without it. The fact is here 
noted in its place, and will in due time be compared 
with othor facta to be brought forward respecting other 
machines, some of them cobbled with leather or wood 
when new to prevent noise, bat ench that a few days 
good work would show the makeshift nature of such 
contrivances. 


Tax Howe TERNSLION consists of two pieces in the 
old plan machine. A plate of steel Fig. A 116 with a 
large hole at the wido end, throngh which the thamb 
stitch screw ia passed to its hole. At the top, on the 
right hand side of the arm, or nearest the arm spool 
pin 5. The spool of thread placed on this pin is passed 
to the tension-plate, ontering a hole in the end, at the 
right hand of the thumb-nut, then passing its side 
enters a series of holes, to make friction according to 
the tension reqnired, the final adjustment being 
regulated by the thumb-screw pressing the tension- 
plate 110, acttng as a spring npon the top of the arm, 
Fig. A., the thread laying between the plate and arm 
is thus pressed with delicacy. It is a good tension, but 
troublesome to thread through so many holes; to avoid 
this, the new thread is tied to the used up, and so 
drawn through all the holes quickly, bat it is a waste, 
especially felt when silk is used. The new tension, 
Fig. C, avoids this ; it consiats of 12 pieces. The stand 
117, back plate 118, tonsion- wheel 119, its edges are 
formed somowhat like saw-teeth being bent alternately 
on opposite sides, which leaves a V apace for the thread 
to lay in. The thumb-nut, 123, regulates the tension 
when screwed by pressing on a washer, which acting 
on pad or cloth washers, one each side of the tension- 
wheel presses thereon to check its turning, and is thua 
graduated to the nature of the work. 


READY FoR Work.—Fig. D represents the upper 
side of the new machine, with the manner of thread- 
ing it ready for work. 190 shows the throat-plate 
screw in one end of a narrow steel-plate, in the other 
end is the needle hole, covering the meedle-sicot in the 
shuttle-race. To suit different sized needles or work, 
there are two throat-plates, and easily changed. By 
sliding out the shuttle-case cover, 192, the shattle can 
be removed or replaced. The needle bap set- screw 
secures the needles, the bar alides up and down be- 
tween a front nnd a back cap-plate, the baek oap-plate 
being adjusted to the arm, so that by turning, and ad- 
justing cam 37, and its screw 28, the needie-bar and 
needle can be moved nearer to or from the shuttle. 

THREAD " Take-up.”"—At 83 ts a coiled spring wire, 
at its upper end scrawed against the eap-plate, its lower 
end having an eyelet. 37 and 38 are gaide pins. From 
the spool, the thread is passed to the tension, Fig. C; 
draw it under its check spring 123, that rests on the top 
of the tension stud 117, carrying the thread back antil it 


good workmanship, especially the modern machine, 
aud the extra number of parts in it would make the 
task a severe trial to put so much work ina machine 
for family sewing. Tigs. B, C, and D, if shown in 
detail, in all its parts, would convey an idea of im- 
mense labonr. It is nsnally supposed that Americans 
aim at simplicity in construction, and economical pro- 
dnetion, but here, as in the Singer machine, we have 
examples to the contrary. Having spent thonsands of 
pounds in factory and apecial tools, auy change would 
involes a great outlay, and no d:abt it has been con- 
sidered better to continue to make the old plan, and udd 
costly improvements, rather than make an entire 
chanve on a new system. 

Without counting shuttle and winder, in the old 
machine, Fig. A and E, there are 80 separate parts, 
aud in the modern machine B, C, D, with vibrating 
presser, 139 parts. If the parts were merely castings 
containing but little work, then this complication would 
be an objection, but as nearly every part is machined, 
and some passed through several machines, the amount 
of labour far exceeds what is necessary fora sewing- 
machine; and on consideration it really is astonishing 
to find euch extravagant samples from the Americans, 
who are usually allowed to be abovo all other makers 
throughont the world in devising and makin: the most 
simple and economical articles, ernecially in light 
domestic machinery. The Wheeler-Wilson machine is 
an exception to this complication, but its power is so 
limited that it esumot be fairly compared with the 
Howe and large Singer machiues, which are so well 
known for doing heavy work. The Howe class machine, 
no doubt, ts doing nine-tenths of all the boots made, 
besides other work; the Binger class is also doing 
beavy work in various mannfactories. The fact of this 
extensive nud constant employment will be sare, in no 
distant time, to cause manufacturers to consider the 

| advisability of adopting machines eimple in constrac- 
| tion, cheaply made, less liable to expensive wear, and 
eqaunlly eTective. 

Some mannfactarers consider three years as the 
duration of a machine, and then replace the old with 
new, to keep up the quality of the werk, and save the 
enormoge cost of rapairs such complication entails. 
When they are able to discover machines may last four 
times longer, and be equally, or more effective, because 
of simplicity and acieatifa construction, then a great 
change will ocear in factory management. By means of 
the Excirsn MECHANTO eonvering throughout the world 
valuable in formation on this subject. and reliable. because 
open to correction if error be advanced or miss tate- 

ments made, the trath may be simply arrived at, while 
| the information obtained by tho peraral of conflicting 
trade circulars is comparatively ageless, secing nearly 
all claim to wend the best machine, and such state- 
ments have influenced many to buy machines that are 
remarkable chiefly for the trouble they give the worker, 
and their money-wasting properties. When sewing- 
‘machines become as common as clocks, and as 
commonly understood, better things for the users will 
| appear; then puffing circulars and big column adver- 
, tisoments will diminish, merit will stand secure, the best 
and cheapest will be sought and obtained, while the 
useless disappear. A PRACTIcAL Man. 


P. SANTALINUS“ AND HIS CORALS. 


[4824.]—“ P. SAxTAL MUS“ may depend on it that it 
takos not much care (letter 4240, p. 277) to avoid 
: mentioning these reef. building corals.” Why should 
J mention them? If there be evidences at what rate 


rests against the check spring 124, then pass the thread any reef is growing, then at what rate it formally grew, 
around the outside of the tension wheel 119, once, or if | at what rate the growth has been accelerated or retarded 
fine twice, then through the thread controller 19, Fig. | at each period for the last 80,000 years (or whatever 
D, and thence into the slot at the top of the needle-bar | age he is going to argue about)—evidences as to what 
40, thence downward under the thread guide pin BB, and kind of interruption a fall of fresh water would cause 
through the take-up eyelet 32, nud back again to the | (they must have rather heavy falls from tropical rains 
right of the lever pin 37, and thence through the guide twice every year)—evidence of the pressure it would 
at the end of needle-bar, and, lastly, the eye of the take to arrest them, of how long their growth has been 
needle. The shuttle placed in position, one turn of unbroken, and a few other points, it may throw some 
the machine will cause the shuttle cotton to be bronght | light on the Delnge, possibly on its amount. But what- 
up through the needle hole, and lay in the position | ever evidence is known must be somewhere produeible 


shown ready for working. 


[The formation of the lock.stitch will be explained 
herearter, when describing a more simple machine, to 
avoid perplexing the reader needlssly.} 


Before leaving the Howe take-ap, it is well to notice 
that it is copied in many machines, but for domestic 
nse it is certainly much too liable to derangement by 
bending, and it will cause ‘slip-stitch’ and other 
troubles. The strain on the thread is regulated by 
setting the screw when the take-up eyelet 32 is placed 
away from the pins 37 and 88, about lin. to 2in. to the 
left. On pulling inte place the spring must be tested 
by the fingers, until experience enables it to be done 
properly, otherwise to meddle with it will cause very 
greattroubdle indeed. The eyelet should be set for the 
mediam thickness of fabric; the travel varies for 
thick and thin. One of the newest improvements is to 
make a self-acting compensation for this by causing a 
pin in the presser bar to act upon the side of the take- 
up, 80 as to presa it forward when the presser bar is 
lifted by the extra thickness of fabric. This is a 
weleome improvement, as it prevents slip-stitch or 
breaking thread. 

A review of the foregoing description cannot fail to 
show the contrast between one of the earliest and one 
of the most modern Howe machines. While Figs. A 
and E illustrate the principal parts in detail, it is ne- 
cessary to observe that all the items, such as screws, 
pins, &0., are not shown, nor the holes in the parts, so 
as to enable any one to make the machine from this de- 
scription. It is nota convenient machine to make, 
too many speci@l tools being required for the purpose, 
aud to be of any service the Howe machine must have 


or reeorded. Why does he not tell us where? That 
wonld surely be a less waste of your paper than asking 
me if I expect him “to believe” this or that. I have 
no doubt he will -believe with a very capaciously 
“ digesting faith’ whatever he likes; but what on 
earth can it matter to any one else what a man 
“believes,” who is capable of believing hills and 
vales rounded off, with their convex and concave 
sweeps of half a mile to a mile radius, hy frost crack- 
ing tne strata (p. 220, letter 4103)? His last lettee 
(p. 277) seems to imply we have somebody who has 
lived upon and watched certain coral reefs long enough 
to “report frem personal knowledge,” how many 
“thousand years they have grown without a break. 
Of course Agassiz never saidanything so absurd. He 
has, probably, discussed evidences about the said length 
of growth, and these would be matter of scientific 
interest, and proper to exvlainina a Mirror o/ Science.” 
Bat if he used the langnage of Santaliuus“ above, that 
is in no sense Science, but Dogma; and the accep- 
tance thereof is Religion. Whatever is taken thas, on 
what some one ‘reports from personal knowledge,” 
whether the personal knowledge be that of Agassiz 
oref Brigham Young, or of Elder Harry, pastor of 
the Peculiar People, is Religion, a totally distinct 
thing from science. 

In the beginning of his letter Santalinus“ appears te 
know thie difference, because in the matter of the Alpine 
and Arctic plants, he imitates scientific method. 
Before any such Alpine facts, however, become snb- 
versive” of auything of mine, he has missing links 
to supply. First it has to be shown that anew Alp, 
now upheaved among lowlands, would remain some 
imo (indeed 50 centuries) without those same pequiiar 
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plants. In the absence of opportanity for experi- 
mental proof of this, I can only suggest the nearest 
analogy at band. Manay plants, he probably knows, 
are peculiar to the sea-side fields, except that they also 
grow around salt springs, natnral or pumped up for 
salt-works. In the heart of Germany aro many ealt- 
mines and works, always with these planta abondast; 
and when a new mine is opened, be it hundreds of miles 
from such plants, no sooner has the brine been at the 
surface one season, than the sen-sido plants appear. 
They are as incapable of growing in other inland 
fields asthe Alpine and Arctic plants in a rich lowland, 
or rather more ao. For Alpine ones conld probably 
thrive in far warmer climates if not crowded out by the 
competition of the many fitter to thoee climates. Well, 
you see, most plants have their seeds nearly micro- 
scopic, to be conveyed everywhere. Arcticand Alpine 
ones especially have them minute, abundant, and 
transportable; and their non-growthina given place 
no more implies the non-arrival of their seed there 
than the absence of sea-side plants in Oxfordshire im- 
plies absence of their seed; or than the (reported) 
existence of bat one plant on London Bridge, a cherry 
stock, proves that no more cherry-stonos than one have 
been thrown there. 

What Mr. Wallace means by "a perfectly distinct 
fauna" in two islande, I cannot toll. In the only ac- 
curate sense I can give the words, namely, that no 
animal shoald be common to them, I doubt if any two 
countries on earth have been proved to have a per- 
fectly distinct fauna.“ Perhaps, the most striking 
fact of this kind is that stated in Johnston's Atlas about 
Borneo and Java, that on the former (the largest 
equatorial island, largest but one or two on earth, and 
absolutely largest wholly intertropical piece of land) no 
snake has yet been found; while Java, its next neigh- 
bonr, has the most ophidian species (both harmless 
and venomous) of any island known! Bat I fail to see 
the bearing of such facts on the Deluge questions. 


— 


ROSCOE’S “HATFUL” OF COMET. 


(4825.]—On referring to Roscoo’s Spectrum 
Analysis,“ second edition, I find, as I suspected (p. 277), 
that the playful (or rather baffoonish) expression quoted 
by Sigma (let. 4193, par. 11) is modified by some- 
thing that would have opened any reader’s eyes to its 
absurdity. Copying one line further woald have done 
80, and accordingly the verbatim extract carefully 
stopped short without this line. We do not know,“ 
wrote Roscoe (p. 292), “ whether there is as much matter 
in this comet [Brorsen's] as would fill this room, 
or as much as would fill one’s Hat; and this amount of 
matter (ie amount 7] is spread over an enormous 
space. The diameter of this comet has been determined 
for me by Mr. Baxendell, who tells me that it is about 
60,700 miles—an immense space over which to spread 
so small an amount of substance.” The rich Hiberniciam 
of this whole extract, when one comes actually to write 
it down, is really too much for me, and leads me to 
apologise for the insinuation that he was only playing 
the buffoon as muck as our Sigma.” I must frankly 

iʒt Sigma of rivalling, or as yet approaching, 
this bit of professional logic. The cream of the fan is 
that instead of a measure of mass,—instead of saying 
““we know not whether there is!’ a ton or a hundred- 
weight, Roscoe pitches upon that sole kind of measure, 
for the cometary matter, which was known. The only 
thing popularly known abont it was, not indeed how 
much matter, but what space it filled,—not how much 
more than a ton, or a billion or a trillion tons (each 
equally probable), bat simply and directly, how much 
more than a hat or a room it voald fill“ I- namelvr. 
according to his computing assistant, 60,7003 spherical 
miles. All that he can say of the matter, densa or rare, 
is that it does fill these 60,7005 x 5236 cubic miles. 
“And this amount of matter” (namely, whatever 
occupies these billions of cubic miles,—we know not 
whether much or little for them) —“ is spread over an 
enormous space”! ‘Mr. Baxendell tells me,“ 
60,7008 spheric miles,—‘‘an immense space over which 
to spread so small an amount of substance"! He had 
just as much gronnd to say, “a very litle space wherein 
to compress sv great an amount of air or vaporous 
substance ”! 

For anght that any astronomer knows, that very 
comet’s “ inappreciable” mass exceeds an equal bulk of 
the very air the Professor was then breathing. In 
Herschel's Familiar Lectares” (p. 132) it will be found 
that only two comets hitherto, Lexell’s and Encke's 
(this is neither of them), have approached near enough 
to planets to have made their masses appreciable had 
they exceeded (according to Mrs. Somerville and Hum- 
bolit in Cosmos) a 5,000th of the earth's mass, 
which latter I fiud in Chambers's “ Descriptive Astro- 
nomy” set down as 6,069 trillion tons. Either of th se te 
comets then, for aught vet known, may contain on- 
trillion tons, and any oN r, as Brorsen's, several tril- 
lions! and still bave their mass inappreciable. 

Bat I need not havo said (p. 277) that possibly the 
buffoonery about the room or hat might be logically 
allowable, that possibly the comet is not known to con- 
tain moro. A heavenly body, though of mass “ inap- 
preciable,” mast, to continue in its orbit, even the few 
days it is observed—mach more to make, like Brorsen's 
eomet, whole observed revolutions—have very many 
times the mass of the same volume of cosmio fluid or 
ether. Now, Sir William Thomson showed in a paper 
in the Liinburyh Philosophical Transactions, 1854 (p. 57), 
% On the Possible Density of the Luminiferous Medium.“ 
that ita density cannot be below a limit he there com- 
pates ; and he says it is aleo worth observing that the 

iniferous medium ia enormously denser than the 
continuation of the terrestrial atmosphere would be in 
interplanetary space, if rarefied according to Boyle's 


law always.” His conclusion is,. A pound of the | pressure does not obtaia until the projectile has tra- 


medium, in the space traversed by the earth, cannot 
occapy more than the balk of a cnbe 1,000 miles in 
side. The earth itself, in moving through it, cannot 
displace less than 250 pounds of matter.” That is not 
weighing the ether by its gracity, observe (since it must 
be non-gravitant) but its inertia density. Well, then, 
the comet, oceapying 60,7008 x 5236 cabio miles, or 
*b236 x 60°78 of the above eubes, you see the very 
cosmic fluid or ether oscupring that space must not be 
under 60°75 x 5286 pounds—that is, close on 224,000 
ponnds, or 100 tons; and the comet's own mass, con- 
stantly overcoming this inertia, aud being not mere 
inertia, but also visibly gravitation downward, could 
not be under a very great many ench hundreds of tons, 
withont being rapidly retarded and brought to a stand- 
still. These, at least, Professor Roscoe has to get into 
his room or hat. ' E. L. G. 


{It is really 8 pity that zo able and so industrious a 
writer as E. L. G.” should so freely utter provocative 
words. Why call “Sigma” a ‘baffoon” or 
‘‘bnffoonish"? We believe Sigma to be an 
earnest and sincere searcher after truth, as much so as 
“E. L. G.“ It is the easiest thing in the world to call 
names and use exusperating language; and the lowest 
porter in Covent-gurden, as we can testify to oar 
sorrow, can beat E. L. G.“ in that line any day. Bat 
it is not 80 easy to peak with propriety and precision. 
Wisdom, as a rule. is moderate, and strength,as a rule. 
is calm. E:. L. G.” has launched a thoory as to the 
canse of the Delugo as recorded in the Old Testament, 
which natnrally evokes spirited criticism, and he must 
not expect that overy one who opposes him is neces- 
sarily a fool, or hostile to him personally. As he gives 
hard blows to others he might fairly expect hard blows 
in return. He seems always ready to strike out from 
the shoulder,” but unprepared for reciprocal ection. 
More than once E. L. G.“ has wisely deprecated 
wasting our spase. Might he not eeonomise fragmenta 
of it, and fragments of correspondenta’ temper as well, 
by a less generous use of inevitably irritating epithets ? 
If he did so his wealth of learning, his courage, his 
enthusiasm, and his ‘‘ devouring activity.“ would com- 
any the admiration of a still larger circle of readers. 
— D.] 


ON THE RIFLING OF GREAT GUNS. 


[4326.]—Nor being a scientific artillerist, I shall be 
greatly obliged if Artillery Captain,” or ‘any other 
man who knows, will correct any errors I may inad- 
vertently have put forth on this subject, the practical 
importance of which—antil all men become Christians 
—seems to justify its ventilation. 

I believe most of our great guns are rifled on the 
American plan, otherwise known as the French or 
Woolwich system of increasing twiat, the advantages 
(?) of which seem to be very problematical, for it is 
open to the objection that the rotation of the projec- 
tile depends on the employment of soft metal studs, 
usually inserted in holes bored in the shell, which must 
necessarily weaken its walis, unless the casting be re- 
inforoed where those holes are drilled. Increasing 
twist is also objectionable; because if the projectile be 
guided by two series of studs, one of which is neces- 
sarily in practice some distance behind the other, they 
cannot both be made to fit the grooves of the rifling, 
simply because the cast-iron shell is a trifle too rigid 
to enable the gunner to twist it while it is being 
rammed home. To enable shells thus guided to be 
introduced und thrust down the chase, the front series 
of studs is usually made considerably smaller than the 
other, so that noarly the whole work of rotatiug the 
projectile is thrown on the hinder series. This pre- 
vents the twist from being increased sufficiently to 
insure the rotation ef shells whose lenzth mach exceeds 
two and a half diameters—in other words, it limits 
the weight of the projectile which can be employed 
for a given calibre. [think this a fatal objection—not to 
mention that drilling holes in shells and fixing stads 
therein must be more costly than casting them on the 
shell itself, which might be done were it not that soft 
metal is a necessity for guiding shells in guns with ir- 
creasing twist. It is not a necessity when tho twist of 
the rifling is uniform. 

I have taken some trouble to learn what the advan- 
tages of the increasing twist are; bat I fear, like the 
Spanish fleet which could not be seen becanse it was 
out of sight, those advantages are quite hidden from 
both intellectual and corporeal vision. ‘Oat of sight, 
ont of mind” was the good old practical rule, especially 
in the case of our friends; but the advantages of 
increasing twist, although to me quite out of sight, 
seem by no means ont of the minds of those who direct 
the construction of our great gans (probably because 
their minds are charactorised by a considerable, not to 
say an “increasing” twist), but however that may be, 
the twist they employ, although increasing, certainly 
is not enough for modern long ranges with greatly 
elongated projectiles. 

Probably the original Yankee notion" we imported 
was that if the grooves had little or no spiral inclina- 
tion near the chamber, putting the shot into motion 
would be less resisted, which is quite true. It is also 
quite true that this is not (when proper powder is used) 
of the slightest practical importance. Were the 
greatest pressure of the gases, into which burnt gun- 
powder ia converted, developed before the shot com- 
menced to move along the chase, it would be no more 
than reasonable to employ some means (not necessarily 
this means) of diminishing the resistance to its motion, 
or what is far preferable, preventing so rapid develop- 
ment of pressure, which is the very thing we do when 
we employ prismatic or pebble powder. Practi- 
cally, nothing of the kind happens; the maximam of 


velled some distance, usually from half to two-thirds 
its own length, so that the very slight increase to its 
forward motion, which results from making the twist 
of the rifling as great at the chamber as it is now made 
at the muzzle, would not dangerously increase the 
strain on the gun, in fact, it would enable us in prao- 
tice somewhat to diminish that strain, for a emaller 
weight of powder would expel the projectile with the 
same velocity it now obtains, because a uniform twist 
does not resist its expnision nearly so much as an in- 
creasing twist does. N.B.—This fact was proved by 
many experimental trials. 

Increasing twist is a common eause of the gun’s de- 
struction. Several of the American “ Parrott” gens 
thus riſled had their muzzles blown off at the siege of 
Charleston, and one Sin. cast-iron gun employed at 
Sebastopol snffered the same rather rapid method of 
shortening its chase, bat it is some comfort to benevo- 
lent Christians (who invarigbly do good to those who 
despitefally use them) that this Whistling Dick,“ as 
oar men designated it, afterwards did very good service 
as a howitzer. 

I have already mentioned that among the evils of 
increasing twist, diminution of range is one, and not 
the least. Burning the same weight, 25lb., of the 
same powder, Mr. Scott's 7in. gun expelled its 1101b. 
shell with a velocity of 59ft. per seeond, greater than 
the Woolwich gun of tho same oalibre did; it would 
consequently havo struck a blow 183 foot tons heavier— 
or what comes to much the same thing, it would have 
sent its shot considerably farther, for cateris paribus 
range depends on the velocity with which the projec- 
tile leaves the muzzle of the gan. 

We are told Sir J. Whitworth has succeeded in cast- 
ing shells which At his new gun with sufficient accuracy 
just as they leave the moald, or rather, I opine, as they 
leave the trimming shop. What man has done man 
.., another man—can do,” 40 as soft studs are net 
a necessity for gans rifled with uniform twist, I pre- 
sume Woolwich ean rival Manchester, and cast shells 
with continuous spiral ribs on their outer surfaces. 
Bach ribs, being part of the ensting, rather strengthen 
than weaken the walls of the shell, and add nothing to 
its eost except the trifling additional weight. Probably, 
however, as the shell, if cast in sand and moalded 
vertically, would have to be withdrawn spirally, 
machine moulding would, as usual, be preferable to 
band labonr, especially for lifting the pattern or model 
out of the sand ; but I suspect in ce metal moulds 
would be generally employed, they may be formed 
in any namber of parts required to enable them to be 
taken away from the casting, even if the latter could 
not be withdrawn from them by having spiral motion 
communicated to it; however, I see no practical diff. 
culty in doing this. 

I suspect it would be difficult in practice to cast con- 
tinuous spiral ribs, even in metal moulds, which would fit 
the grooves of the rifling like planed ribs do, and, as 
planing is costly, and we can do withoat it, I 
think it would be well to cast the ribə with these sur- 
faces, which bear against the grooves somewhat 
hollow. It may be objected that doing this would eon- 
vert the oontinuons ribs into two series of stads; 
doubtless it would, but they might in practice be very 
long studs, indeed, so long that there would be no 
danger of their becoming crushed like soft metal studs 
are whose bearing surfaces are usually too small to 
endare the pressure they are subjected to. In conclasion, 
I beg to inquire if there would be any insuperable prao- 
tical difficulty in converting Woolwich guns into guns 
with uniform twiet, provided the twist be not increased. 
Of course, it could be doneif they were bored out about 
the depth of the grooves larger. If this be done, the 
new bores might have any amount of (sist required 
even for projectiles five or six diameters long; but I fear 
our guns are hardly strong enough to bear this treat- 
ment. They might, however, have new steel tubes 
forced into the old ones after boring them, and their 
calibres thus diminished. 

\ Taus Harmonious BLAcRSArr R. 


BILLIARDS. 


(4827.}—I BEG respectfully to suggest that a few 
articles on the science of billiards (if not written to0 
scientifically) would be acceptable to many of your 
readers. I have recently been trying to purchase a 
book on the subject, but can get nothing between a 
worthless handbook, price 8d. and a thiok 5 pee 
80a. e ° 


AURORA. 


[4828.]—On June 8, 1872, at 11 p.m., a fine aurora, 
exhibiting a pale, delicate, silvery-gray light, was 
observed at Walthamstow. A perfeotly vertical recti- 
lineal, but not very broad, streamer nearly coincided 
with the magnetic meridian. Should any of the 
nnmerons readers of the Exolisn MsgcHANIC have 
observed this aurora apectroscopically and will kindly 
communicate a notice of the lines seen, with a 
measurement of wave length, the observations may be 
of service. 

While announcing this aurora, I may just note that, 
from the researches of Loomis, it appears that the 
number of aurore has a maximum minimum 
about every ten years, and this is confirmed by Donati. 
It is a singular cironmstance that in the period of ten 
years there are two or three oonseentive years during 
which fine anrore are seen in places which are not 
very near to either of the poles of the earth. The 
heights of aurorm vary from 60 to 160 miles. What, 
aaka Donati, exists at these heights ?” 

W. R. BET. 
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TIME MEASURENnS. 
[4329.J—Last month's Argosy contains an excellent 


ORNAMENTAL TURNING.—XII. 
[4881.]—Havine described the mode of turning and 


article on the above subject, and believing that ornamenting small table pillars, I may not be out of 


the article is one that will be of interest to many, if 
not all, of your readers, I give a condensation of it. 
It states that the probable mode for the men living in 
the earliest ages to find the time would no doubt be by 
noticing the mevement of a shadow from a rock, &.; 
but as the world grew, a more minute division was 
essential. Pliny said that twelve years before the war 
with Pyrrhus, a sundial was said to have been erected 


lace if I describe the easiest way to finish off the table 

y making and turning the top. Procure the wood 
required for the top, make good joints with best glue, 
the more joints the better, if good, as that prevents the 
table top from warping or twisting; when the joints 
are quite dry (by the way, do not dry the joints too 
quickly, near a fire is best) plane off the top smooth; 
then veneer with walnut burrs or ordinary walnut-wood 


at the Temple of Quirinus, and this dial served for veneer; when dry yon may turn the monidings; if the 
ninety-nine years, after which one more minutely de- top be twisted, stand it before the fire a short time, 
fined was placed near it. As this would only serve | having previously damped the other side, but if the 
when the sun shone, a water-clock was invented by the | twist cannot be removed by ordirary means, the 


Greeks, and introduced into Rome about 195 B.C. The 
water clock consisted of an earthenware or metal 
vessel perforated with a hole, and filled with water, 
and the water dropped into another vessel marked 
with lines denoting the hours, as the water rose to the 
level of the mark. In the Athenian and Roman 
Courts of Justice the water clock was nsed, the water 
being in three portions, one each for defendant, pro- 
secutor, and judge. The next mention of a sundial was 
that erected by the Emperor Augustus in the Campus 
Martius. In the middle of the third century an 
Alexandrian invented the hour or sand-glass. King 
Alfred the Great measured time by wax tapers, marked 
off and denoting the hour as they burnt from mark to 
mark. The first clock showing the bour on the dial, 
-was supposed to be one sent by Pope Paul as a present 
sto Pepin, King of France. Then oneis mentioned as 
invented by Pacificus, Archdeacon of Genoa, in the 
ninth century, that in ted date, day, and phases of 
the moon as well as the hours. But the most splendid 
amongst the early specimens ef horology was the 
clock presented to Charlemagne by the Caliph Haronn- 
al-Raschid. Its case was of brass, damascened with 
-gold, and it showed the honrs on a dial, and at the end 
of each hour an equal number of iron balls fell on the 
bell, which sounded, and immediately twelve windows 
opened, out of which proceeded the same number of 
horsemen, armed cap-d-pie. After performing various 
-evolutions the figures withdrew, and the windows 
closed. The motive power was water. After remark- 
‘ing that it has never been clearly ascertained where or 
by whom weights were first substituted as motive 
power, the article adds, the invention must have re- 
mained imperfect, as little use was made of clocks in 
the llth and 12th centuries. The first allusion to a 
striking clock is found in the “Usages de i'Ordre des 
Citeaux,” compiled about a.D., 1120. In the eleventh 
year of Edward I., A.D., 1228, the clock-house, near 
Westminster Hall, was furnished with a striking clock. 
In 1286, the first clock was erected in St. Paul's, and in 
1292, one in Canterbury Cathedral. In the reign of 
Edward III. protection was granted to three “‘orlogiers.” 
An impulse was given to clockmakers in the fourteenth 
century, and the art from then made steady progress; 
about this time weights and a fly-wheel began to be 
made for private use. About the end of the fonr- 
teenth century, the spiral spring (a band of fine steel 
rolled in a drum or barrel) was invented. Watches 
would now begin to be made. 
in the sixteenth century set in a ring, and in 1572, 
Parker, Archbishop of Canterbury, bequeathed to his 
brother a walking-stick with a watch in its head. 
Henry VIII. had a watch that only required winding 
up every eight days. Watches were mostly oval in 
shape and of exquisite exterior, and coffins and 
death's-heads were also the forms used. A death’s- 
head watch, 1 originally to Mary Queen of 
Seots, is still extant. In 1540, the fuse- was invented. 
But even in Shakespeare's day pocket dials were much 
used. In the reign of Charles I., a charter of incor- 
tion was granted to English watchmakers, forbid- 
any clocks, watches, or alarums, to be imported 
from any other country. In 1639, Galileo Galilei 
«published his discovery of pendulnms, and the pendu- 
um was then applied to clocks. If Hayghens was not 
the inventor of the pendulum clock, he applied the 
regulator in the most scientific manner. In 164), 
Richard Harris invented a long pendulum clock, and 
this, or a similar one, was put in St. Paul's Church, 
Covent-garden. In 1676, Barlow, a London clock- 
maker, invented the repeating mechanism, by which 
the hour last struck might known by polling a 
string. The anchor escapement was added by Clement 
in 1680. In the eighteenth century further improve- 
ments were made, and Jno. Harrison constructed a 
-chronometer which determined the longitude within 
such limits as to procure for himself the Parliamentary 
reward of £20,000. Other interesting particulars and 
anecdotes are added, which I have omitted for fear 
of encroaching too much on your space. I may add 
N the article is well worth the perusal of all your 
Tea ers. 


Farnworth, near Bolton. FreD. W. BRISCOE. 


TIN BOXES TO HOLD COPPERS. 


[4380.]—I sex that in large grocery establishments 
coppers are counted ont in five shilling bundles and 
tied in brown paper ; this system does not give the re- 
ceiver a sufficient means of checking the amount, as 
it is awkward to preak the paper and count them over 
again, although the initials of the sender placed on 
each bundle may be given as a guarantee. I propose 
that small tin boxes of a cylindrical form, having a 
hinge at the end or along the side, as most convenient, 
and stamped with a maker’s name should be used, each 
-to have 30 divisions; each division should be large 
enough to kold one penny loosely. 


PHILANTHROPIST. 


One watch is mentioned ; 


following process very seldom fails : If the table top is 
20in. in diameter, turn a piece of wood 16in. in 
diameter, as a back board; bore four holes jin. from 
the edge, equal distance apart ; lay the table top upon 
the bench, the back board upon the top as near 
the centre as possible (by the way, a very simple 
means of so doing is to mark the centre of the 
top with the compass point, stick in a bradawl minus 
the handle, carefally lay the back board so that 
the awl is the centre of the hole in the back board); 
then fasten the board to the top with stout screws ; by 
that means a table top can be invariably drawn flat, 
and when the monidings are turned, kept in a fiat 
position by means of the clamp. I-send sketch of two 
descriptions of mouldings suitable for small fancy as 


well as coffee tables. No. 1 is called an ogee and 
thumb moulding; No. 2 isa double moulding adapted 
for carving. By the way, a very simple mode of 
ornamenting such mouldings, where the amateur is not 
up in carving, is to purchase one or two stamp 
punches, and stamp the mouldings; if care be taken 
in the execution of such, a very pretty effect can be 
had. While upon this subject, I may state for the in- 
formation of our readers that veneers can be purchased 
very cheap, and of suitable sizes to snit the amateur; 
if afancy top be required, the pattern can be pur- 
chased entire, such as dranght boards, basket of 
flowers, and in fact, every variety; the veneers are laid 
on paper, andin laying such veneers care must be 
used, not forgetting to lay the veneer the paper side 
upwards, as when dry can be removed easily. The 
veneers for such tops vary from 9s. to 10s. each; in 
laying such veneers use a zinc caul, place the tops 
face to face, the caul in between, fasten secure with 
hand screws, SAMUEL SMITHER. 


GRINDING TURNING TOOLS. 


[4332.]—As amateur turners require their tools 
ground more frequently than their more proficient 
brethren, a few hints may not be ont of place. In the 
first place, ifthe amateur cannot afford two sets of 
tools for hard and soft wood, he must grind even more 
frequently; if at all possible, use a large grindstone 
with a moderate supply of water; if the amateur cannot 
obtain or has not a large stone, an Sin. dry stone can 
be run in the lathe, but at a slow speed; do not use 
water on the stone, but have acan of water at hand, 
and as the tool warms, plunge it in the water; do not 
by any means allow the tool to change colour, 
or you will alter its temper, and very likely 
your own, when using the same, but as good tools are 
by far the cheapest, I advise the water grindstone, 
and as the amateur may not always have help at hand 
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to turn away at the handle, I send sketch of a simple 
way of doing without extra help; the sketch will 
explain the mode to our readers. A grindstone of the 
above description can be purchased, and the frame 
made and fixed for 10s., or those who would rather 
bay than make, can purchase one ready for work for 
£1. For wet grindstenes purchase a bilstone ; if required 
1o work dry as described above, state so on purchasing 
one. SAMUEL SMITHER. 


| HORSE-POWER, 

[4833.]—I Au directed to forward you copies of a 
letter addressed by the Board of Trade to this Institu- 
tion on the subject of nominal horse-power, and of the 

reply thereto, and I am te express a hope that yon may 
be able to find room for these in the colamns of the 
ENGLISH MECHANIC. 

ApRIAN VIZETELLY, Assist. Sec. 


Institution of Naval Architects, 9, Adelphi-terrace. 
London, W.C., June 6, 1872. 


‘[Copy.] 
Board of Trade, Whitehall-gardens, March, 22, 1872. 


Srr,—I am directed by the Board of Trade to inclose 
some copies of a Memorandum on “ Horse-Power " of 
Steam Engines. Representations have been made te 
the Board that the term“ nominal horse-power " con- 
veys no definite meaning. This term occurs in Section 
5 of the Merchant Shipping Act, 1862, of which a copy 

is inclosed. The Board of Trade will be glad to re- 
| 


ceive any observations on the subject with which the 
Conncil of the Naval Architects may be able to favour 
them. If some understanding can be come to on the 
point, a definition of the term might be agreed to which 
will be accepted not only by the manufacturers and 
users of engines, but by the Legislature in the event of 
the term“ nominal horse-power ” being retained when 
the Statute is revised.—I am sir, yonr obedient ser- 
vant, (Signed) THomas Gray. 


The Secretary, Naval Architects, Adelphi. 


Institution of Naval Architects, 9, Adelphi-terrace, 
London, W.C., Jane 4, 1872. 


Sin. In reply to your letter (M) of the 22nd March, 
| in which you ask for certain advice with respect to the 
term nominal horse-power,” I am directed to inform 
yon that the subject has been carefully considered by a 
Committee of the Council of this Institution, with the 
following results:—The committee were unanimously 
of opinion that the nominal horse-power,” as at 
present ordinarily used for commercial purposes, con- 
veys no definite meaning. They were also unanimous 
in considering that the proposals contained in Mr. 
MaeFarlane Gray’s pamphlet could not be recom- 
mended for adoption. The majority of the committee 
were of opinion that no formulm depending n the 
dimensions of any parts of the engines, boilers, or 
furnaces could be relied npon as giving a satisfactory 
measure of the power of an engine, and that even if 
the varieties of engines and boilers now in use could 
be comprised under one general expression for the 
power, the progress of invention would soon vitiate 
any such expression of formula. The entire abandon- 
ment of an old commercial standard, such as “nominal 
horse-power,” however inaccurate, must be a matter of 
considerable inconvenience, and accordingly great 
attention was given by the committee to the question 
whether that standard could not be amended and re- 
tained. Among the many plans considered, not one 
received unanimous or even general approval. That 
which met with least objection was that the indicated 
horse-power, as ascertained on a trial trip, shonld be 
taken either as the nominal horse-power or as a 
basis forit, being divided by a suitable divisor. The 
committee were of opinion that for the purposes of the 
Act, if any standard at all of horse-power is to be used 
with reference to the engineers, it would be better to 
name 400 ‘indicated horse-power,” in place of 100 
“nominal horse-power.” The committee were also 
of opinion that all engineers of coasting and ses- 
going ships should be required to pass some examina- 
tion, and the council think it desirable that this 
opinion should be communicated to the Board of 
Trade.—I have the hononr to be, sir, your obedient 
servant, (Signed) C. W. MERRIFIELD, Hon. Sec. 


The Secretary, the Board of Trade, 
Whitehall-gardens, S.W. 


OUR SUMMER VISITORS.—THE NIGHTINGALE. 


[4834.] —Lrvina in the East Riding, I am told that 
the nightingale is, thongh rather rare, yet not un- 
known, and a clergyman has told me that he has heard 
two abont three miles apart, singing all through the 
spring of 1870 near here, so that ‘‘Avon’s”” statement 
(page 197, let. 4088) would appear to require modifica- 
tion. HEDERA. 


RECURRENT VISION. 


(4335.]—Mr. PETRIE (let. 4272, p. 282), in his 
remarks on Professor Young (see p. 190), overlooks a 
fact that should be noticed. Continuons sight requires 
but eight pulsations per second on the eye. The repe- 
titions of light observed were more faint each time, and 
rarely reached a fourth. Cannot this be accounted for 
by external canses? The Leyden-jar sparks of the 
Holtz machine reached Qin. in length, and the intervals 
between the illaminations were less than 4 second 
each. Could recurrence result from reverberation of 
the cosmic fluid, as echo results from reverberation of 
air? Was there no spherical concavity in any part of 
the room, and was not the Professor in its reflecting 
focus? May not even a flat surface, after a very near 
and ertraordinary electric-shock, reprodace vision in 
the way that sound is reflected from the flat surfaces 
of an empty room ? 

In Professor Young’s experiment, the intervals of 
darkness were less than a } second each, and light 
from the ether-pulse is retained {th of a second, so 
that the real intervals betwoen the recurrent pulsating 
in less than} — 4 th of a second. Does not this 
admit of the supposition of its arising from ether- 
reverberation ? J. Barwick. 
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ENTOMOLOGICAL— (III. —ON LARVX. 


(4886.]—I WILL now proceed to speak of the manage - 
ment of Larva. Firstly, the cage demands our 
attention; very cheap and serviceable cages may be 
made from boxes purchased for almost nothing at the 

r's, and having a piece of perforated zinc sub- 
stituted for the bottom, and a piece of glass in the 
top, the case being stood on end when in use. I shoold 
never give any larvæ n space less than fin. cube to 
live in. Of course the cages can be divided into suitable 
compartments, The food should be pnt in a little 
bottle of water to keep it green, and there should bea 
small box of damp earth in the cage for such larve as 
like to enter it, to turn to pups. Concerning the 
earth, I think leaf mould is as good as any, though 
any soils are recommended by many collectors. Con- 

g food, pieces shonld be gathered from the plants 
on which the larvm were found. However, this is 
sometimes not easily obtained, and I then recommend 
allied genera of the plants, which may be found in 
botanical books, for these aro often usefal. Next may 
be mentioned general favourites; by these I menn 
plants liked by a family of larve. Of these I have 
found sallow and buckthorn generally liked by Gco- 
metre ; lettuce, birch, plum, and others by Noctuc. 
The food should be gathered early inthe morning, 
while it is moist with dew, but wet food should not be 
given to young larvs. 


Many larve are very apt to be lost when new food 
is given them, as they cling to the old food and hide 
themselves in it, so they are overlooked and thrown 
away. Hybernating larve should be left out of doors 
all the winter, and hairy ones should be kept dry, or 
mouldiness will attack them; whilst smooth ones 
should be kept moist during the winter. I must can- 
tion the reader against cannibals, such as C. Trapesina, 
8. Satellitia, and others, which should be kept in cages 
by themselves, or they will devour all others that are 
with them. Some, as the puss and kittens, nibble off 
each other's tails when kept in confinement. The 
larva of Cossus ligniperda should have a piece of a 
branch of ash that is green given him to feed on. 


Larve have many ailments pecaliar to them, of 
which I will mention some. Stings of Ichneumons are 
fatal if the eggs are laid in the larva, for it is sure not 
te come ont, thongh it may go into its pupa state. 
Next, larvæ have a great liking fur committing suicide 
by drowning, and this should be avoided by filling the 
mouth of the bottle in which the food is with cork. 
Thirdly, hairy larve have often been attacked by s 
fangus produced from a damp atmosphere, and when 
this comes I think no remedy can be applied, and the 
larve must die, Larve may be preserved by being 
killed by immersion in spirits of wine, and then have 
the eontents of their body extracted and the case filled 
with wool, Exro. 


A CLEAN PIPE. 


{4837.} —I mava read all the prescriptions for this 
laxury which have appeared in the MECHANIC, but 
have seon none so simple, inexpensive, and effectaal, 
as the following :—Cat up with a pair of sugar-nippers 
common charcoal into bits about the size of a pea; 
place two or three bits—more if a half pipe only be 
wanted—into the bowl, and fill up with tobacco. The 
latter will be found to burn more freely, unacoompanied 
by any wheezing or bubbling sound ; the charcoal, when 
the pipe is finished, will have absorbed all the oil and 
saliva, and the tobacco will be wholly consumed. By 
this proceas, there will be effected a saving of at least 20 
per cent., as there will be no waste in the shape of the 
sodden mass of unconsumed tobacco usually left at the 
bottom of an ordinary pipe. Try Ir. 


SAFETY LAMP FOR MINERS. 


{4388.] —Tux objection to Mr. Plimsoll’s lamp (let. 
4284) that it would be an inconvenience for the light to 
go out when brought in contact with gas, is not a valid 
one. Compared with the less liability to an explosion, 
the inconvenience is but dust in the balance. Davy’s 
lamp may be an excellent one for measuring the 
strength and quantity of an accumulation of gas; but 
its unfitness for the working miner is proved by the 
fact that it is now little used. At the comparative ex- 
periments that were made at the Oaks Colliery, shortly 
after the great explosion, the Davy lamp was declared 
the least safe of the whole tried, except, I believe, the 
“Clany.” The lamp wanted for the anintelligent 
miner is one which is self-extinguishing in an accumu- 
lation or a current of gas, and also in the act of being 
opened. ASSISTANT MANAGER, 


SILVER FILMS FOR SUN-SCREENS. 


(4839.]}—Tuovecs an able and esteemed Fellow of 
our society, the R. A.S., generally writes to excellent 
purpose what he has well considered, I think the ques- 
tion he has addressed to me (letter 4225) is an excep- 
tion to this rule — Nemo mortalium, do. In reply, I beg 
to say that I leave to him the experiment of smoking 
the fleld-lenses of his eye- pieces, as I have too great a 
regard for mine. I must add that I do not advocate” 
absorbing light and heat by silvered glass sun-acreens, 
and that, on the contrary, I aim at their reflection. 
The difference between a coating of lampblack and one 
of the most brilliant silver is about as great as can 
well be imagined, the first being the best absorber and 
the worst reflector of light and heat, the latter their 
worst absorber and best reflector. 


Romsey, Jane 8, 1872. E. L. BERTHON. 


BELL PIANETTE.—To “ THs HaARnMoNious BLACK- 
‘ SMITH.” 


[4340.] —I am now in a position to falfil the promise 
made at p. 275 of the present volame. The name of 
the original patentee of the instrament, of which the 
above is a modification (?), is Charles Clagget. The 
specification is No. 1664, date 4. p. 1788, at J. 4, eighth 
improvement. 8. BOTTONE. 


WIRING GARDEN WALLS. 


(4341.J—Have any of “our” hortionltural or 
gardening readere ever tried the French plan of wiring 
walis and erecting trellises for training fruit trees? 
Some time since I was strongly recommended by 
a friend to try the plan, which has answered very 
succesefully, and which I now submit to our readers. 
I know of no way whereby one may so highly improve 
the garden culturo of the pear as by paying more 
attention to it—as an espalier treo. This isthe opinion 


It | 


of many of the best frnit growers in Britain, who agree 
that there is no finer fruit than that gathored from 
well managed espalier trees. To form the support for 
their espalier fruit trees, the French have adopted the 
system, which will at once be apparent to all readers of 
ours as a cheap, neat, and everlasting method. All 
the fittings are galvanised, No. 14 being the best size 
wire for walls. For straining the wires a galvanised 
raidisseur is used, as in Fig. 2. I may mention the 
intermediate standard and terminal post have self- 
fixing bases, and the wires I have placed Bin. apart, but 
of course the distance can be varied. H. B. E. 


THE PIANO ALLIANCE. 


(4842.]—THoss of your readers who recently ex- 
pressed a desire for cheap pianofortes will find some 
little hope that their wishes are about to be met in a 
couple of specimen instruments on view at the Inter- 
national Exhibition. It is true that intensity and 
compass have been sacrificed to a saving in bulk and 
costliness; but here is a short description, and some of 
your readers may probably pay them a visit, and give 
us the benefit of their inspection. There are two 
instruments, one of fire octaves, the other of four, each 
8ft. bin. high, which severally stand in spaces of 2ft. Sin. 
by 1ft. Sin., and in Sft. Bin. by 1ft. 8in., and to which 
are affixed prices that ought to make one or the other 
admissible to the most modest household and the 
acantiest etudy. Instraments are also spoken of as 
being forthcoming, of the same compass, bat of the 
snape of the spinet. It is claimed for these compara- 
tively diminntive instruments that all the pianoforte 
music best worth playing is within their compass; 
but of this I know nothing, and shall feel glad if any 
of your readers can supply farther information. 

K. T. L. 


DUPLICATION OF THE CUBE, 


[4848.] —In 1863, I fonnd that 3 V4 is nearly equal 
the square root of 0933 + 0:853, or 1:5874—i.e., 
1:25992682; the excess being °00000,526, about 2) 
millionth. Since 1°5874 is 1:26 squared, less -0002, 
take this construction. Bisect a line 8 H successively 
six times, so as to get its 64th part = H A. Hence, if 
SH 1-28, 8 A = 126. Let A V = half diagonal on 
square of A H = chord AF in circle diameter S A; 
the supplementary chord SF = Visis = 3 79 to a 
21 millionth. 


D RACH 


To find the unit of which S A = 1°26, bisect R H 
inC,C A = AR. chord K A = radius = KE Lon 
S K. Drop 4K LE 8, join E R, eed D coral to 
E R. 8D =100toSR = 1°25; for SK: LE::4: 
1:;8K3: KE? K Az chord. S D: SF:: 1:3 2 
numerically approximate. S. M. Dracu. 


JHE PALÆOLITHIC AGE AND PRIMITIVE 
MAN. 


(4944.]}—Tre Palæolithie (or “first satone”) age 
was a period in Which, according to Sir J. Lubbock, 
“man nsed rude implements of stone, which were 
never polished,” and in which he was ignorant of 

ottery, and of metals (See Lubbock's Introduction to 
illson’s Stone Age of Scandinavia.) Will these 
definitions stand the test of recent facts? I think 
not. 

First, it is an undoubted fact that pottery has been 
found in caves which are classed as Palwolithic. Ina 
cave at Pondres in Languedoc, pottery was found ina 
stratum older than that which contained remains of 
Palwolithio mammalia: M. Rochebrune AoT found 
pottery in the Rancogne cavea mixed with the bones of 
the cave-bear, and cave-hyrena; at the cave of Frontal 
M. Dupont fonnd pottery and tbe bones of the carve- 
bear together; in Bavaria a cave has just been opened, 
in which pottery was fonnd mixed with the bones of 
the lion, cave-bear, and byæna; and 80 often did 
Dapont find pottery in the Palmolithic caves of the 
Lesse that he devotes a special section of his work to 
its description. Now, if cave-evidence is worth any- 
thing at all, we have proofs that man made pottery in 
an age when tbe rhinoceros, cave-lion, mammoth, 
and cave-bear existed, and as Sir J. Lubbock himself 
tells us that these animals characterised the Palwolithie 
age, it follows irresistibly that in the Palmolithic age 
man did make pottery, 

Sir J. Lubbock, it appears, admitted in a recent 
address to the Anthropological Society that pottery 
had been fonnd in Paleolithic caves, but he said that 
these were only “exceptions.” This is amusing, for 
Sir John is taking for granted what he ought to prove ; 
these fragments of pottery in the Palmolithic caves 
are exceptions only if his hypothesis is trae, but not 
otherwise, and to assume that man made no pottery 
in the first stone age, and then to call the facts brought 
against that assumption merely exceptions” is to 
beg the whole question in dispute. Secondly, it is 
also a fact that polished stone weapons have been 
found in Palwolithic deposits. In a gravel pit in 
Charente in Western France, a few years back, a frag- 
ment of a polished stone hatchet was found below the 
bones of the elepbant, and tichorhine rhinoceros; in 
the gravels near Monthiers of the same age, a polished 
stone instrument was also found; a hatohet perfectly 
polished was found in the dilavial beds of Loire-et- 
Chère by M. l'Abbé Bargeois ; while in the diluvial 
beds on the shores of the Lake of Soing polished stone 
weapons were found. Not merely have the gravel beds 
yielded these polished tools, but M. Rochebrune has 
found them in the caves at Charente, and he states that 
the polished hatchet found in the gravel beds of Roffit 
was just like the ordinary type of poaae stone 
hatchets, and that these polished tools occur in the 
valley gravels, mixed with the bones of the mammoth 
and rhinoceros. 

Now, Sir J. Lubbock says that polished hatchets “ do 
not occur in the river-drift gravel beds, nor in associa- 
tion with the great extinct mammalia " (Nillson's 
“ Scandinavia,” p. 28), but the instances given above 
show that this statement is now quite incorrect, and as 
these valley gravels in which the polished hatchets are 
found are undoubtedly of Paleolithic age, it followa 
that man made polished weapons at that time. 

But now let us go a step farther, and ask the ques- 
tion On what evidence is the opinion founded that 
Palæolithio man made neither pottery nor polished 
weapons, and that he was ignorant of the metals?” 
We find that it reste on negative evidence alone. We 
bave not found these things in the Palmolithic deposits, 
therefore they did not exist at that time. But every 
geologist knows that Sir C. Lyell and Sir J. Lubbock 
regard negative evidence as nearly valueless, and be- 
lieve in the extreme imperfection of the geological 
record ; how, then, does it happen that when they 
approach the questions of the antiquity and primitive 
condition of man, they suddenly change front and say 
that negative evidence which in palwontology is almost 
valueless, saddenly in connection with primitive 


archwology becomes so very valuable that a whole 
series of ifications can be based on it? The valae 
of negative evidence is thus expressed by one of the 


best known of modern English geologists :—" The 
absence of fossils of a certain kind, assumed because 
such fossils have not yet boen determined, is no proof 
whatever that the animals which would have left them 
did not exist.” Very good; then we ask that in common 
fairness this principle be also applied to primitive 
archeology, and we say in the same words, The 
absence of pottery and of polished tools, assumed 
because such relics have not yet been discovered, is no 

roof whatever that these relics were not made.” If 

ir C. Lyell's principle is good in the Silariar or 
Carboniferous period it is also good in the Palmolithic 
period, and as he hesitates to say that certain races of 
animals did not exist in the Cambrian age because we 
have not found traces of them, so he ought also to 
hesitate to say that pottery and polished axes did not 
"ae in the Palwolithio age because we have not found 

em. 

Carionsly enough, Sir C. Lyell, when he comes to 
answer the question why no bones have been found in 
the Somme gravel-beds, regards negative evidence of no 
value, for he immediately pats forward ingenious 
arguments to account for their absence, and precisely 
in the same manner, instead of assuming no pottery or 
polished tools existed iu the Palswolithio age, he ought, 
In accordance with his principles, to try to explain that 
althongh we have not found these relics yet they were 
in ase at the time. ; 

We have seen that primitive " Palwolithic ” man 
was neither ignorant of polished tools nor of pottery, 
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and this being the case, we find that geology does not 
reveal that man originally was in a state of“ utter 
barbarism.” The fragments of bones from the caves 
refute such a notion, for the Engis skull might have 
belonged to a European of the present day, and the 
Naulette jaw has affinities with the Sclavonians. These 
are the oldest haman remains in Europe that we can 
call into court, and they are emphatio witnesses 
against the theory of utter barbarism.” True it is 
that that theory has other sciences brought in to sup- 
port it, bat whatever may be said in its favour it is clear 
that geology does not support it. As for the arguments 
brought forward in ita favour from modern savages, 
they break down totally under a searching investiga- 
tion, and only afford another instance of how a por- 
derous theory can be built upon a foundation of sand. 
while fresh discoveries only show us how true were tho 
words of a modern philosopher when he describcd 
t the slaying of beautiful theories by ugly facts.“ 


D. G. W. 


ARE CONVENTIONAL TERMS SCIENTIFIC? 


(4315.)—INn Sigma 2“ letter (4193) the follo sing 
ment is used:—As the biblical cosmogony is 
always in perfect secordance, net with late scientific 
discovery, but with the ideas of the people to whom the 
narrative was addressed, therefore, accounts involv- 
ing acientific facts cannot be relied on; this is only 
partially true, as the evident exceptions in accordance 
with “iate scientific discovery (such as the earth being 
stated to be hang upon nothing) will, of course, be 
borne in mind. Now, if “ Sigma’'s” above argument 
be true, I am forced to the conclusion that as modern 
scientific works contain expressions not in aecor dance 
with scientific discovery, they cannot be relicd on; 
Humboldt, for instance, used such terms as The 
Celestial Vault,” “Fixed Stars,“ though we all know 
they have a vast motion of translation, and probably 
of rotation also; he says that the zodiacal light “rises 
in a pyramidal form,” and he mentions as distinctly as 
possible that there is a Milky Way between the Scor- 
pion, the Centaur, and the Southern Cross ;"" are we to 
believe in the scientific accuracy of the description of 
this curious collection? Herschel also writes of the 
t diurnal motion of the stars,“ and defines the day as 
the time between “the departure of the sun from a 
given meridian, and ite next return to the same; he 
also implies a top and bottom to space, for he writes 
of the “ascending and descending nodes.“ 

As we accept all the statements of modern scientific 
books, unless they are professediy such terms as are 
conventional, so we must do with that one most ancient 
book, which stands alone in antiquity by its showing 
a perfect agreement with modern science, excepting, 
of course, certain convertional terms which, like the 
above quoted, were perfectly understood as such. It is 
news to me that the Mosaic accounts ure only con- 
cerning the Jewish family and race, and all the rest 
of the world and its history is ignored; if so, what 
is the tenth chapter of Genesis about, and to whom 
does it refer? If the Deluge only affected a people 
dwelling in “a fertile river district,” as Sigma 
1 supposes, how is it that those people were 

ded on the top of a high mountain? One part of 
the narrative is quite as authoritative as another. I 
have as great a desire aa Sigma vot to get into a 
morass of theological squabbles” in the ENGLISH 
MercHaANIc; but as he has already stated one side of a 
matter, the other side must also have a bearing. 


W. M. FLINDER8S Petr. 


— 


ARTIFICIAL STONE. 


[4846.] —“ Kuopa Bux” (letter 4212, page 277) says 
“an artificial stone has been produced of surpassing 
hardness and capable of a beautiful polish by the mix- 
tare of caustic magnesia slacked with chloride of mag- 
nesium.“ Will“ Khoda Bax” kindly mention whether 
he has personally tested this assertion, which I know 
well appeared in many papers a few years ago? I have 
repeatcdly made the mixture, and uever obtained any- 
thing approaching to stone—at least, nothing more 
like stone than, say, Keene's or Martin's cement is— 
not, in fact, much harder than good plaster of Paris. 
Ransome's artificial stone is more like real stone, 
because the constituents of stone are induced to com- 
bine and form his compound, bat Ransome's method 
produces only surfaces too coarse to take a polish. Hia 
siliceous fluid will not sink into sand, &c., in an im- 
palpable state. Mr. Ransome was working at this 
when I last saw him, and, amongst other experiments, 
had pumped the air out of masses of plaster, &c., and 
then, while in the exhansted receiver, had let in 
his dissolved silica; but the flinty-bhearted fluid still 
refused to enter the pores of fine plaster, or, indeed, 
practically, of any substance whose pores wero not 
as open as coarseish sand, which is, of course, incapable 
when it sets of anything like a polish. Being, therefore, 
unable to find anything so like (ssy) marble as to be 
suitable when set, for statuettes, &c., I shall feel greatly 
obliged by“ Khoda Bux,“ or S. Bottone, or any of our 
chemists, saying whether canstic magnesia and chloride 
of magnesium, or any other mixtures, have been proved 
by themselves to do what M. Sorel claims for his in- 
vention. 

As Khoda Bux“ is interested in concrete, it is well 
worth hia while to see Mr, Nicoll, the shirt manufacturer 
in the Regent-circus, not the Regent-street tailor. When 
working uoder a Government commission, we examined 
his method of bailding thoroughly. and it has some 
excellent featares. Amongst other things he proposed 
to whitewash his insides with Sorel’s mixture, so as 
to obtain that much desired thing for the poorer 
classes—washable walls—bat being, as I have some 
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reason to still fear it is. only a porous cement, it 
absorbed water, and he had te give up that feature in 
his plan for building cottages, &c. 

Time seems to bea sine-qui-non in stone-making. 
Whenever Nature geta a very hard job to do sho takes 
plenty of timo to do it in. Perhaps a sham meerschanm, 
tho constituents of which are the same as a reul one, 
if let alone for a few million years, and pressure, per- 
haps, added, would get real in the end. 

Nor Proven. 


DEFINITION OF CHEMICAL COMPOUNDS. 


[1347.J}—I Have not bad time to analyse the con- 
tents of both bottles sent by S. S.” (query 9457, p. 
46), Vol. XIV.). S. S.“ adverts in one of hia oom- 
munications to his analyst leaving two inorganie com- 
pounds undefined, as also to organie matter being 
present of unknown kind or origin. The fluid I have 
examined must surely be very different from the sub- 
stance originally quoted, for this is simply crudo liquor 
soda, very possibly prepared asa boiler anti-incrusta- 
ting fluid. The amount of organic matter present is 
very small, certainly less than half per cent., and is 
merely dirt that is, matter out of place, and is probably 
derived from the crade materials of which the pre- 
poration is made. I cannot understand why two 
undefined inorganic substances should remain in the 
former analysis, for the mixture is simple enough, pre- 
senting no diticulties to any one engaged in analytical 
operations. I must, however, mention that all the 
alkali in the analytical table is calculated as soda. I 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 377. 


may explain that this includes some potash present in 


unde‘ermined quantity. The second bottle which I 
have not analysed appears to contain a large quantity 
of carbonated alkali, and is probably somewhat 
analogous to the other specimen, but of different 
quality. It should be noticed that my analysis is 
qaantitative, that of Mr. G. E. Davis qualitative. Table 
of results of chemical analysis of a sample of fluid 
marked “ No. 1 Liqaid.“ received fram S. S.,“ a 
correspondent of the Exelnm MECHANIC, &e. :— 


Percentage. 
Water % ͤ 87 50 
Sodic hydra ko 4 752 
od ie chloride 632 
Bodie silic tte . O14 
Sodie sulphalns PW 076 
Iron and alumin ae. 9 q C010 
Carbonic acid, organie matter, an) 0 68 

soda combined with alu mina ») 

100-00 

W. R. 


— 


GOVERNMENT AND AMATEUR SCIENCE. —II. 


[4348.]—-TueE subject of the cultivation of science by 
amateurs is of no ordinary dimensions. To arrive at 
a jast conclusion upon the relation of the amateur to 
the professional astronomer, for example, many cir- 
camstances must be taken into aceount; in both 
departments there are different grades, dependent an 
the one hand upon 1 and on the otber upon 
mental espability. In my first letter I discussed the 
subject of Government patronage as extended to one 
of the most important branches of astronomy, and 
endeavoured to show that to bring that branch to its 
present state of perfection a high order of mind was 
necessary. Now, patronage from the highest source 
extends downwards through every grade of society, and 
we may recognise two directions in which it has 
been manifssted in the greatest degree short of Govern- 
mont aid. We have, for instance, the establishment 
ol endowed observatories maintained by funds be- 
queathed by cultivators of astronomy administered by 
trustees; others have been necessitated by the require- 
ments of commerce and are maintained by municipal 
or other fands; and there are not a few observatories, 
which have been founded by private gentlemen, who 
either themselves oultivate some branch of the science 
or employ observers to carry out their views, but they 
make no provision for carrying on their work. The 
highest class of professional astronomers are those im- 
mediately conneeted with the Government; next to 
them rank the regularly appointed observers of 
endowed and similar observatories ; and, lastly, in the 
game class—i.e., professional astronomers—may be 
reckoned the assistants in private observatories, and 
these classes may to a certain extent afford a measure 
of astronomical calibre. Amateurs, who stand ona 
different footing are, like the various sourees of patron- 
age, found in every grade of society. The private 
gentleman having ample funds at command, and 
posses-ing an astronomical taste, erects an observatory, 
farvishes it according to his means with the best in- 
struments of the day, and employs his leisure in 
observing, and, probably, prosecuting somo special 
object for the advancement of which he employs an 
assistant, or it may be that even with the services of an 
assistant he may not devote the observatory to any 
special branch of inquiry, bnt use it in a desultory 
manner. The artisan, who has bat few leisure hours, 
saves a few pounds of his earnings and purchases a 
telescope, with which he observes the heaveus, com- 
paring his seeings with such records as tho astro- 
nomical literature that he is able to command affords, 
aud which, perhaps, induces him to bestow his atten- 
tion on some particular subject in which he supposes 
there is a deticiency of information. It is to these 
sources of putronage and developments of mental 
power that astronomy is indebted for its progress 
otberwise than from Government aid. 

The mention of astronomical literatare directs atten- 
tion to the greatest of all human helps, either to the 
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professional or amatear astronemer. There are two 
methods by which the results of the labours of astro- 
nomers may be preserved, either by manuscript or 
printed records. There is, doubtless, im one way or 
another a large quantity of manascript records in 
existence; but it is in comparatively few instances that 
such records are permanently preserved. Even in the 
case of an office closely connected with astronomy some 
valuable maunscript calculations were sold for waste 
paper; it is, therefore, of the last importance that the 
results of observations should in some way be promptly 
ptinted. It is by the publication of astronomical 
works formig the staple literature of the science that 
the amateur is helped forward in his inquiries, and the 
more he is acquainted with the labours of his prade- 
cessors and contemporaries the less likely ia he to 
tread on ground already occupied. 

It was my intention to glance in this letter at the 
progress of three departmenta of astronomy which 
have been specially eultivatod by amatears—namely, 
variable stars, binary stars, and solar physics, but the 
above remarks on the relation of amateur to profes- 
sional astronomy have left but little space for the pur- 
pose. As regards binary stars, I may briefly remark 
that it is not so much the history of the subject as a 
notice of its departments which at the present time 
would, I apprehend, be of the greatest use to amateurs. 
These departments consist (1) of measurements, (2) of 
catalogues, and (3) of computations of orbits, and 
exercise three classes of mind. In his report to the 
Board of Visitors, the Astronomer Royal, alluding to a 
possible extension of the objeets embraced by 
observatory, spoke of the exclusion of dou 
measurements. He bad previously said that 
vations whicb can be made at any convenient 
which do not require telescopes of the largest 
which do not imply constant expense, eugirt to be 
to private observers.” It is, therefore, probable 
the farther progress of our knowledge relative te 
double stars will be left entirely to the efforts of 
amateurs. Now, what do we require to insure steady 


catalogues of double stara at various epochs broaght 
down to a eomparatively late date, and we have 
scattered here and there in works not so readily acces- 
sible as our popular literature, the compstatians ef the 
orbits of certain binary systems. Taking the present 
moment as our standpoint our literature ceatuins the 
records of what has been done. For the fatare we need 
early publication of measures, the issue of revised eata- 
lozues at stated intervals of a eortain number ef 
years; a tabalar view of the elements of binary ozbite, 
and a synepeis of existing records in the form of aè 
table of references te the various wecks in whieh thay 
occur. On the menna of meeting theee wants, I may 
probably speak in a fature letter; as regards the first 
there is no difficulty. W. R. Birt. 


OUR COAL STORES AND THE ATMOSPHERE. 


(4319.)—Tuere has lately been much inquiry as to 
the period when our coal- mines will be exhausted, or 
the time when our carboniferous store will have dis- 
appeared. Bat I bave never seen the question asked 
or answered where is it all going to, and can the atme- 
phere contain it without being reduced to a poisonous 
mass. 

Now, when three tons of carbon are burned in the 
atmosphere they unite with eight tons of oxygen and 
produce eleven tons of carbonic acid, or wkat is the 
same, one hundred million tons of carbon will unite 
with two hundred and sixty-six million tens of oxygen, 
and form three hundred and sixty-six million tons of 
carbonic acid, and as England alone is raising to the 
surface one hundred and twelve million tons of coal 
annually, it will be seen that she is converting three 
quarters of a million tons of oxygen into one million 
tons of carbonic acid every day. Alsa, when we take 
it into consideration that carbonio acid gas is more 
than half as heavy again as common air, conseqdently 
ite tendency is to float near the surface of the earth, 
and when we know how small a quantity it takes to 
render the air unfit for respiration—for Dr. Smith has 
shown that when there is two and the one-tenth 
cent. of carbonic acid gas in the atmosphere candies 
give indications{ of going out, and the young lady who 
was breathing in the same air saddenly became pale, 
and had to be assisted out of the chamber in which the 
experiment was made—I think it behoves us to inquire 
how long this process can be continued without affect- 
ing the animal kingdom, especially as other nations 
are following the footsteps of Great Britain, for had 
they been prodacing and consuming zoal at the same 
rate, we would evidently have had to cease working 
coal before the expiration of a century; and before oar 
mining engineers talk about raising all the coal to the 
sarface—that is, thick seams and thin seams, and seams 
at a great depth—ihey must tell us'what they are going 
to do with it. Evidently it will not have to be barned, 
or the animal kingdom will have to perish. 

To illas:rate the above remarks, I will take Great 
Britain and its atmosphere, whose weight is aboat 
three and a qnarter billion tons. Now wo have one 
hundred and forty million tons of obtainable coal, 
which, wien barned in the atmosphere, will give half 
a billion tons of carbonic acid, a sufficient quantity to 
render ten atmospheres like Great Britain anft for 
respiration. 

I am aware that vegetation is ever active in decom- 
posing this gas, but the earbon extracted from the 
atmosphere in this way is sent back to it again by the 
animal kingdom in the form of carbonic acid gas, and 
as the population of the earth increases, all those large 
and ancient forests which exist will have to be broken 
up and caltirated, consequently their large store of 
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carbon will be redueed to carbonio aeid gas, and ulti - 
mately find ite way to the atmosphere. In concluding, 
I may remark that the time when we shall have to cease 
working coal for the above reason may be far distant, 
but it will sorely come long before we have consnmed 
gud an amazing quantity of coal as is imbedded 
in the bowels of the earth, WILLIIXA ThOursON. 


BOOT AND SHOE MAKING. 


4350.) - Au OVNHO your correspondents, do any under- 
stand the philosophy of beot and shoe making? It 
strikes me forcibly (telegraphed up from my big toe) 
that the science of fitting is very far bebind the nge. 
Some really practical articles on thia snbject woald be 
of much greater utility (which Lenoir detives as that 
which hes the power of producing pleasure, or prevent- 
ing pain) to many readers than theories on the Deluge. 
Unfortunately, I am only Jack of some trudes, and 
these don't include shcemaking, else, wanting “the 
thing done, I would do it myself,“ but my poor feet 
have compelled me to give some thonght to the subject, 
and I fancy I bave made the following discoveries :— 
Boots and shoes are generally made according to a 
fashionable, but faulty pattern—or in other words, the 
form of a last, instead of that of the feet on which they 
are to be worn. Now, I happen to bave an extra long 
big toe, which refases (without giving great pain) 
to be twisted over ite neighbours, though shoemakers 
have labonred to produce this distortion, and last- 
makers have abetted them. The joint has been some- 
what swollen by this brutal treatment, and can now 
stand very little pressure. The instep at one part 
measures less than ut big toe joint, and the hollow of 
the foot at the inside stands an inch clear above a level 
surface on which the foot may be placed. I have 
never been able to find a ready made pair of boots or 
shoes that I could wear, and when shoemakers make 
them according to tho ordinary system, to measnre, I 
cannot even get my foet into their place. I have had 
lasts made twice, and even that is no remedy, as the 
last maker purenes the same course with the shoe- 
maker. Now, I think the form of the foot must be 
considered as well as the measure. Two persona may 
have feet of same length and width, and requiro very 
differently shaped boots to fit comfortably, yet shoe- 
makers would make them on the samo laste. It is 
elear that to do the thing perfectly, every ono shonld 
have his own lasts, but then, where will you get com- 
petent lastmakers? My big toe lies straight forward, 
and has raised the boot at the point on that side, but 
the lasts I have lately got are pared off to n thin edge 
on both sides, and have only height for point of big 
toe in the very contre, whore that member cannot pos- 
fibly utilise it. Can any one advance the science, and 

help sufferers in the feet, and among the rest, 

InisH MEOHANIO? 


PIANOFORTE BRACING AND BELLIINGd.—I. 


{4351.]—Ts subjoined article was written scveral 
weeks ago, but postponed for more interesting matter. 

There can be no doubt the method “T. C. L” 
(let. 3772) proposes for making the backs of cottage 
pianos stronger, would be effective in preventing them 
from becoming arched, because almost the same 
method, and other methods identical in principle with 
it, have long been successfully employed. Somewhere 
about sixty years ago the late Mr. J. 


effected the very same result by subjecting the backs of | from centre to centre. 


ordinary grand pianos and of cottage pianos braced 
ala Koblman are, both of which arrangements require 
the bracing to be tied or strutted, or both), must be so 
much heavier than Erard's as the additional material 
necessitates, Of course, it is theoretically possible to 
design and constract bracing partly above and partly 
below the strings whose weivht—excenpting the weight 
of the tie-bolta—shall not exceed Erard's, but it would 
be rather dithonilt, in practice, to apply it. 

When the bracing is oniy on one side (say, under the 
strings), the tendency of their tension to arch it 
increases in proportion as they are placed farther from 
it—unless, indeed, the braces bo tied to the kay-bottom 
on Mott's system, when, practically speaking, they 
cannot become arched, so their distance from the 
strings becomes of no importance, Henca, it is Jesi- 
rable to place the strings of ordinary cottage pianos 
as near their bracing as possibio. Their strings ure too 
often from lin., to 2in. from their bracings; but when 
the soundboard is net arched more than ia needful, 
and the down bearing of the strings not excessive, by 
making the bridge only fin. thick the strings may be 
kopt within abont lgin. of the bracings; closer they 
cannot well be, as any one may satisfy himself by 
making a sectional full-sized dra xing of the parts. Of 
course, when the bracing is disposed above and below 
the strings, it cannot be of any practical importance 
how far the ono set of bracings is from tho other, for 
their power to resist the tension af the strings will be 
equally great whatever distance they may be from the 
latter, and it becomes a mere matter of praotieal con- 
venience how far they shall be placed apart. 

“T. C. L.“ also asks for my experience in sounding- 
board making. Alas! it is nearly nil, at loast, very 
limited, althongh I have some rather peculiar notions 
thereanent. If, however, my practical experience has 
been but small, I have long been a persevering 
industrions inquirer and a careful observer of others’ 
doings in this matter; but I may remark that practical] 
pianoforte makera are usually remarkably reticent on 
bellying, and some other bronches of their art. 
Whether they know much or little, may bo a fair 
question, but certainly they are very unwilling to 
communicate kuowledze. 

I have observed the thicknesses of pianoforte sound- 
boards differ considerably, and that really good instru- 
ments are cou:tracted in which they vary mnch, not 
only in thickness, but also in superficial aron, aud in 
the section of and number oftheir bars. In ordinary 
cottage pianos the number of belly bars seems often to 
be snbordinated to and determined by tho number cf 
bracings in the back and the distance the latter are 
apart. When fewin number, say five, two belly-bars 
are often found between each, which makes their 
total number ten or twelve; in my opinion, this is none 
too many in the treble, but needless for the bass. 
When the number of wooden bracings became in- 
creased to seven, eight, or nino—I have seen nine in 
some modern backs—the spaces between each became 
so much diminished that thereis not room for more 
than one belly bar between each. In pianos with 
seven bracings, I have, however, occasionally seen two 
belly bars, between each of the bracinga nearest the 
treble end, those bracings being piaced somewhat 
farther from tho lining and farther apart to allow room 
for two bars between it and them, which I conaider an 
improvement. This enabled ten to be used, which I 
think quite numerous enough. 

If desiguing a soundboard, I should prefer placing 


J. Hawkins | the fonr shortest belly-bars only 4in. or 44in. apart 


This would necossitate the 


his iron braces to compression by means of tension introduction of one additional brace into the back 
rods which effeotually resisted the tendeney of the! fignred on p. 613 (No. 862) —in other words, placing 


tensile force of the strings to arch them. Yet later, 
others have done similar things, especially Messrs. W. 
Rolfe and Sons, in 1851. Mr. Hattersley (1845), pro- 
duced the same result by trussing the wooden bracings 
just as other wooden beams are trnased by metal rods, 
but all these contrivances are more costly than that of 
Mr. Mott, in which the bracings are tied tothe key 
frame, as shown in Fig. 2, p. 618, Vol. XIV., in which 
all tbe tie bolts reqnired for one piano woald not cost 
more than about half-a-crown. I think, however, that 
excepting this plan, it would puzzle any engineer or 
anoforte maker to trugs his bracings even on 
tterslev’sa system—one of the least costly—or to 


five braces in the same space four oceupy in that flgure 
at the treble or right-hand side. It is obvious the more 
numerous the belly-bars the more nearly uniform the 
rigidity of the eonudbaard must be. I think this is a 
matter of some importauce, especially in the treble, 
for avoiding inequalities of loudness in tho sounds of 
adjacent notes; aud I am not singular in this opinion, 
for the late W. T. constructed a back the six treble 
bracings of which were made of only Qin. stuff, which, 
when planed, became abont lfin. thick. These wore 
placed 24in. apart from centre to centre, leaving spaces 
fin. wide between them, in each of which was a belly- 
bar made of jin. stuff (tapered sideways so that it could 


increase their power to resist flexnre by counter tension | not touch the bracings), the section of which, before its 
rods, a lu Hawkine, or to back them up with angle or | sides were tapered, was lin. x sin. It was also tapered 
T iron (in the manner the late Thos. Rolfe did abont pretty regularly from its deepest part beneath the 
1854), or with flat iron, aa T. C. L.“ proposes, for so | bridge to three-sixteenths of an inch in thickness 


little cost as that of a few additional wooden bracivgs 
which stand the maker in only about eighteenpence 
each. Sach contrivances are perfectly legitimate 
for strengthening the backs of old pianos, although 
personally I prefer front iron bracings on Kohl- 
man's plan, when they are found to be eitber too 
weak for their present strings, or when if is desired to 
atring them heavier (in most of sach instruments, 
no great improvement can be expected unless both this 
and increasing the lengths of their stringa of given 
pitch be effected), but they can hardly be termed 
legitimate methods of making new strong backs, when 
cheaper and simpler methods are in common use. 

The besotting sin of most of these contrivances—and 
they share this reproach with additional wooden 
bracing—is that they exaggerate a too common exist- 
ing defect—viz., excessive weight, for cottage pianos are 
now, as usnally constreeted, moch too heavy to be 
baudled conveniently. (ceteris paribus, the lightest 
bracing will be that which isin the same plane with 
the stringe—or at least that bracing parte of whose 
material rises above and deacends below that plane 
jast like that employed by Messrs. Erards for upright 
instroments. Any piano with its bracing cntirely above 
or below its strings, or in two series (one above and the 
ether below them, which is jast what the bracings of 


where it entered the rebates. The design was mine, 
and its executant had not much faith in it until the 
strings were put on and he was able to hammer” 
them, after which he acknowledged it was the most 
powerfal treble he had ever constructed. Certainly it 
was fine, althonyh the scale was comparatively a short 
one: pitch C, bichord, being ovly 12in. long, No. 17; 
its octave 6tin., three unisons, No. 16; and the top A 
Qin. long, of No. 14 wire. Had tbe scale been that 
figured in No. 372, its power would have been increased 
at least 50 per cent. 

Besides its normal function of affording a firm sup- 
port for the strings, the bridge acts as a transverse 
bar, not only connecting the strings witb the sound- 
board, bnt also with all ita belly-bars, thus distributing 
the downward pressure of the strings (technically 
termed the down bearings) pretty eqnully over a con- 
siderable area. The more massive the bridge ba made 
cutrris paribus the better must it do this, which is 
probabiy the reason we see the bridges of modara 
grand pianos so mach thicker aud wider than those of 
older iustraments. It would seem, however, that 
every augmentation of the masa of the bridge must, 
like increasing the stiffoess of the belly-bars, obstruct 
the communication of the impulses of the vibrating 
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5 that the latter is only caused to vibrate by the 
ormer. 

The ordinary practical method of proceeding is to 
glue the bridge on the soundboard before the belly- 
bars nre attached toit. As it is then quite flat, this 
grently facilitates making the joint, and is the least 
costly way of proceeding, but I am far from believing 
it to be the best way, because, considering the bridge ia 
a rigid oblique transverse bar, it must resist—in pro- 
partion to its rigidity—any forco which is applied to 
the belly to arch it. This is usually effected by muk- 
ing the under faces of each bellvy-bar a regment of a 
circular arc—it is much preferable to make it elliptical 
—and the belly bara, when glued to the soundboard, 
aro forced down on its back by wooden spring bars 
(technically termed “go bars“), many g» bars being 
sprung on each belly-bar, so that the convex surfaces 
of the latter aro compelled to become parallel to the 
flat aurface of the soundboard. Thus all the arching 
the latter obtains being caused by the reaction of the 
carved belly-bars when, after the glue bas become dry, 
they are relieved from the pressure of tha “go bars.” 
So lorg aa we are content to have our soandboards 
segments of circles, thia plan would answer admirably 
if the bridge were not gloed to the soundboard, 
although it won't serve for soundboards whose 
surfaces aro longitudinal segments of 6llipses, by far 
the best form. They require a belly- board hollowed 
out or blocked up, so as to become a oounterpart— 
allowing for the thickness of the wood of which the 
belly is made—of the elliptieally formed belly-bars, 
provided always the bridge be not attached before the 
belly-bars, because tho thin soundboard, whose grain is 
at a right angle with the direction of those bara 
assumes their form readily, bat it don’t do this when 
the bridgo bas previously been glued on it. On tho 
contrary, instead of becoming a circular or elliptical 
are, it becomes distorted; in workshop phraseology, 
“it winds like ronst pork,” and we can hardly expeot 
distorted ronndboards to vibrate as freely as those do 
which are either flat or of some regular geometric 
figure (say) circular or elliptical, which latter has the 
advantage of enabling the soundboard to be mado 
suthaiently convex in the treble without making it an- 
necessarily convex beneath middle C, and thereby 
necossitating the pleciug of the strings further from 
the bracing than is desirable in ordinary cottage 
pianos, all the bracings of which are usnally behind 
their soundboards, and therefore unavoidably more 
distant from their strings than could be wished. 

I think I hoar ve practical man exclaim “ All very 
fine, Mr. Harmonious Blacksmith,’ but if you arch 
your belly before the bridge is glued on, how are you 
to make a sound joint between the bridge 
and the belly.” Well, I must acknowledge it is 
more difficnit to do this after than before, and rather 
more costly, but certainly no impossibility, for it has 
been done more than once. It was done by the late 
W. T. in my experimental grand, who made the 
bridge in four pieces (lengths), connected by long ver- 
tical-searfed joints duly dowelled. He fitted each 
length separately to the convex surface of the belly, 
and glued them on it successively, commencing at the 
treble. To insure the total absence of any possible 
strain which might distort this sounding-board (the 
reader will understand that in this sense [ prefer being 
“ a total abatainer,”) it was fitted into the case of the 
instrament and fixed by screws, just as it was to be 
Axed ultimately, before the bridge was fitted to it, and 
the latter was even glued in its place before the sound- 
board was taken ont. No “go-bars ” were used, indeed 
they were not required, for he inserted several screws 
through the soundboard into the bridge, which oifec- 
tnally clamped that and the bridge together. Of 
course, both were made pretty hot before gineing, and 
the (thin) glue used was not allowed to become cold 
before the screws where driven home, and a better 
joint I never saw mada. I will conclade this subject 
next week. Tas Harmonious BLacksMITH. 


BEE MANAGEMENT. 


14352.1— “ CoLxey Harca " (let. 12010, p. 288) doos 
not scem to understand my figurative allasions to the 
almanack and the weather in a ato letter on this sub- 
ject, and I am equally in the dark as to what he is 
driving at; but considering the strong local associa- 
tions of both Colney Hatch and Hanwell, it is not at 
all surprising that ove cannot understand the other. 

Qaibbliug at my figure of speech will not alter facts, 
and it must be patent to every ono that “time is out of 
joint” as regards the oxperience of men aud the in- 
stinet of bees. Bees, and men too, have a right to 
expect more favonrable weather in this month of Jane, 
and I adhero to the sense of my former letter, that 
with bees ns with men, instinct and experience are 
both at fault. What I chietly wish to impress on bee- 
keepers ia the fact that at this time of year a spell of 
weather Jike the present means ruin to the bees if they 
are not assisted. Prophesying after all is over, and 
telling people what they ought to have done, is rather 
like inearing after a fire, and is about as satisfactory. 

If a farmer had a herd of cattle or a flock of sheep 
in a field, be it over so large, and drought and heat 
made growth impossible, would he not be thought an 
arrant fool, and criminally cruel, if by neglecting to 
sapply his flock or herd with the means of existence 
from other sources, he allowed them to die of starva- 
tion ? 

Bees, however, may be penned in their hives by the 
weather like a lot af piga in a stye, or sheep or cattle 
in a barren teld, yet inthe name of common sense 
why have not bees as much right to assistance as the 
animals aforesaid? The law holds it criminal to 


strings to the soundboard, aud we onght to bear in | starve either of the latter; bat millions of poor bees 
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are annually starved to death withont a thought of the 
cruelty inflicted, or the great waste of wealth to the 
country at large. In England, the crop of honey in 
summer, like the crop of ice in winter, depends en- 
tirely upon the weather, yet from want of thought and 
care, the greater parts of beth crops are allowed to 
waste themselves, while thonsands of pounds are er- 
ended annually in importing similar articles from 
oreign countries, or else John Ball manufactures them 
at home for himself. 


Hanwell, Jane 8. C. N. ABBOTT. 


USEFUL AND SOIENTIFIO NOTES. 


— 


The Fire weed. — The epilobium, or fireweed, a 
species of cotton plant, springs up spontaneously on 
evergreen lande that have been burnt over. Hundreds 
of acres of this plant are to be seen in the north woods 
of New York. It is perennial, grows to the height of 
4ft. to 6ft., the stem being }in. in diameter, and some 
2ft. from the top, putting out adozen to twenty branches, 
each bearing from fifteen to twenty pode, that, in 
August. open and display a white fibre like that in the 
boll of the cotton plant. The seeds are very smal! and 
numerous. but do not require ginning to separate them 
from the fibre. Theplants grow close together on poor 
or rich soil, and in any climate from 40° north to the 
Arctic Circle. Ite southern limit of growth is the 
northern limit of cotton, and is very similar to cotton. 
Mr. Miller, of Utica, made candle and lamp wicks of it, 
and ropes that proved as strong as cotton ropes of the 
same size. Carded and spun, it made excellent yarn, 
from which a stocking was knit. Its fibre makes the 
finest of paper, being almost equal to silk for this 
purpose. 

Preserving Cucumbers.—A Russian correspon- 
dent of the Revue Hortticole thas describes a method of 
preserving cucumbers :—The cucumbers are washed, 
placed in a barrel in layers with herbs such as fennel, 
37 tarragon, onions and rose leaves intermixed. 

ometimes allspice or long pepper is added. When 
the barrel is nearly fall, a solution of salt (IIb. to 123 
litres of boiliug water) is poured when cold into the 
barre] throngh a small hole in the top, which is after- 
wards tightly corked. Tho barrels are kept in a cellar 
or in a house, and when required for use the cucumbers 
are sliced and sent to table. Sometimes a little 
Vinegar is ased in addition tothe salt. 


Sea Water at Home.—A scheme for supplying 
North Shields with salt water is being rapidly com- 
pleted. The reservoir at the north-west end of the 
town is about finished, and two-thirds of the pipes 
bave been laid. It is anticipated that, besides pro- 
viding themselves with water for dushing the sewers 
and cleaning the streets, and likewise supplying the 
publio baths, the corporation will be able to connect 
many private residences with thie novel scheme. 


Hydro-Electric Telegraphy.—According to Les 
Mondes, M. Ferdinand Tourmasi is the inventor of a 
new method of telegraphing through tubes fall of 
water, which he is at present exhibiting at Paris. 
The tube is of copper 1-16th of an inch in diameter. 
The experiment is made with a length 8,280ft., and 
the inventor hopes to obtain, first a speed of transmis- 
sion of at least 600 signals a minute, even through a 
length of 1,000 miles; second, a simultaneous exchauge 
of correspondence by the same tube—that is, to signal 
both ways at once; third, the facility for priuting 
despatches; and fourth, a very small cost of construc- 
tion. The thread of water is in communication at each 
end with two pistons of the same diameter. One of 
these pistons is slightly pressed, and the motion is im- 
mediately transmitted to the other piston. The tube 
and its pistons are in connection with sn electro- 
magnetic apparatus to facillitate the transmission and 
the reception of messages. 


Boiled Rice —" Ixion” says :—It ie an interesting 
and important physiological law that the same food, 
if mashed, will not nourish, whereas, if cooked firm, 
it will nourish adequately. The Irishman eats his 
potato with a bone” in it, while the Scotchman likes 
his brose gritty. It isa perfect stady to see an Irish - 
woman boil a potato. She does it with skill intai- 
tive. I have often watched her as I have watched the 
West African cooking his rice, the grains ef which roll 
over, just like the Irishwoman's potatoes. Dame 
Natare, too, cooks baby's breast-milk with a bone in 
it, which ignorant mothers and nurses esteem a mis- 
take. And nowastorice. Immersion in boiling water, 
loose or in a cloth, for thirty minutes, cooks it per- 
fectly and beautifully. It may take a minute more or 
lens according to the state of the barometer and 
quality of the water. 


New Green Pigment.—A new green has been 
discovered, which is said to be brilliant enough to re- 
place the poisonous colour produced by arsenio. It is 
composed of twenty parts of oxide of zinc and one of 
snlphate of cobalt, mixed into a paste with water, and 
exposed to a red heat. 


To Preserve Pegged Boots and Shoes.—I{ 
pegged boots are occasionally dressed with petroleum 
between the soles and upper leather, they will not rip. 
If the soles of boots and shoes are dressed with 
petrolenm they will resist wet and wear well. The 
pegs, it is said, are not affected by dryness after being 
well saturated with the liquid. 


The progress of all real science is towards compres- 
gion and condensation, and its whole aim to supersede 
tho endless detail of individual cases by the announce- 
ment of easily remembered and readily applicable laws, 
—Sir J. Herschel. 
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REPLIES TO QUERIES. 
— — 


„In their answers, Correspondents are respect - 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on ond side of the paper only, and put draw- 
Ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. V. Letters sent to correspondents, 
under oover to the Editor, are not forwarded; and the 
namos of correspondents are not given to inquirers. 


(11120.}—A Question of Sight.—Steel need not 
be a dense solid.” It is sometimes a dense but per- 
fectly mobile fluid, und the rate ef propagation of 
impulses depends, not on the solidity or flaidity, bat 
only on elasticity, which may be eqaal (for aught that 
is known) in solid or fluid steel, as it is nearly in ice 
and water. Mr. Barwick did not call the velocity of 
light in any medium 17,000ft. per second, that I am 
aware; but he copied this as the velocity of sound 
(and therefore of any kind of impulse) in steel—that 
is probably near the mark, and if so, it follows that if 
the “cosmic fluid were replaced by steel (probably 
either fluid or solid steel), then any impulse from the 
sun (call it light or what you will) would take 2} yeara 
to reach us, instead of 8} minutes. Mr. Barwick is 
wandering utterly out of his depth, and becoming a 
second “T. A.,“ or if possible, worse.—E. L. G.— 
(This controversy must end here.—Ep.] 


(11416.]—Cross-bow (U.Q.).—Make a bow as 
described at p. 180, reply 11471, then get ont a stock 
of deal, resembling in every respect a single barrel gun- 
stock except that the groove must not be so deep, bat 
longer—i.c., a few inches longer than your arrows, 
which must be double-feathered. The brass trigger 
resembles a roughly formed 7, riveted to work freely 
through the stock, and held in its place by a strong 
spring. The bow is fixed horizontally at the end of 
the groove. The string is polled back over the trigger, 
the arrow lying in the groove.—HEDERA, 


(11457.] — Motive Power for Amateurs. — 
Our friend, A Barrister,” is in error if he sapposes 
that I, for one, can produce motive power from a fly- 
wheel (tbat is to say, in the light he took my explana- 
tion). A circalar or rotatory motion is required for a 
certain purpose, say to drive circular saw. Steam is 
not obtainable! Consequently, what ia next best ? Most 
decidedly not the lever—i. e., pendalum. I stated in 
reply to query 11457 that I would prodace more power 
from a fiy-wheel than Zoo Andra ” can with his lever 
—i. e., pendnium—that is to say, for the same person 
to exert his strength in turning a fly-wheel as will swing 
the pendulum. Now, it is a well known fact that the larger 
the fly-wheel of an engine (in reason), so much the better 
the working of the same—for instance, a two horse- 
power steam-engine, nominal, in good working order, 
with ordinary boiler room, and limited to a pressure 
of (say) 40lb. to the square inch; the power derived 
from the said engiue used for the parpose of driving a 
small saw bench, the workman cannot get sufficiont 
power. What is the cheapest and best mode of 
remedying the same? I can, from experience, say 
a larger fiy-wheel on the ergine will allow more work 
to be done from the same—that is to say, M the fiy- 
wheel is of the ordinary size. On the other hand, a 
quicker and equally good plan woald be, if allowed, to 
raise the pressure of steam from 40lb. to 60lb. per 
square inch, as it is far cheaper to drive at a high 
pressure than a low. A Barrister ” says the best plan 
to fit a manual saw bench is to fix a fly-wheel on the 
saw spindle. I am afraid A Barrister's experience 
with saw benches is, well for him, brief. In the firat 
place sufficient apeed could not be obtained. The plan 
I have foand answer when steam, or, in fact, any other 
than own labour could be obtained, was to fix a fy- 
wheel on a crank under a table made for the purpose; 
above the fiy-wheel a saw spindle running in two 
centres, with a wood pulley tixcd on the spindle; a 
leather band (lin. wide), from pulley to fly-wheel, and 
a treadle same as on an ordinary lathe; bat, as I have 
in previous numbers of the Mecuanic stated, sawing 
without steam power is very hard work.—BAMUEL 
SMITHER. 


(11529.]—Dermestes (U.Q.).—As no other corre- 
spondent has come forward to give the required infer- 
mation concerning this beetle, I have ventured to 
acquaint “ Redivivas” with the little I kuow of it. 
In the first place he has given the wrong name, by 
which means it escaped my notice fora time. The 
name of the beetle referred to is, Dermestes lardarius, 
not ‘* Vermestes"’ as given dy Redivivas.” The 
D. lardarius belongs to the family vf Necrophagous 
beetles, six genera of which have been found in 
Great Britain. They are easily distinguished by their 
black heads and abdomen, anda rather broad gray 
band across the back, with three black spots ou each 
wing case. The larvm are known by their long slender 
body, which is divided into thirteen segments, and 
thickly covered with reddish brown hairs of a bristle- 
like shape. They very carefully conceal themselves 
from sight in the object they are engaged in devouring, 
and their presence is only made known by their cast-off 
skins, which they shed several times daring their larval 
state. They are particularly partial to the preserved 
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therefore they prove very destruotive to collections of 
natural history, where they gain access to them. 
Bacon and hams form a favonrite diet of these destrue- 
tive insects, which invariably attack them for the skin’s 
sake, aud having by natare a ravenous appetite often 
extend their depredations to the flesh. As Reditivus“ 
reqnires them for preparing skeletons of small animals. 
I must confesa my doubt as to whether they will attack 
freshly killed specimens, as their food generally con- 
sists of preserved natural history subjects —Hexry 
BLAKE. 


11531.) —-Water Wheel.—I certainly understood 
“P. W. H. J.“ (p. 156) to mean a rotary water engine, 
not a tarbine wheel, but in his subsequent letter 
(p. 258) he says a rotary water engine is usually called 
a turbine, distinguished by the name of the inventor. 
This may be the practice of our friends in Massachn- 
setts, where it is said they can produce tarbines which 
give out 185 per cent. of the gross power produced by 
the fall. Unfortunately for us in this country we find 
it as impossible to create power as it isto create matter. 
For this reason no class of motive power engines can 
ever be made or expected to give ont the same amount 
of power as that due to the driving body, whether it be 
water or steam. The rotary water engine, of all others, 
may be said to give the greatest power, the recipro- 
cating steam-engine the least. At best it never 
exceeds 9 or 10 per cent. of what is due to the power of 
the water vapourised, and in many instances not even 
8 per cent. of useful effect is obtained. This is certainly 
to be regretted, as the expense or economising of fual 
is a matter of considerable importance to the employers 
of the steam-engine, and I fear so long as the recipro- 
cating principal is continued so long will it remain a 
prodigious destroyer of power. If my rotary engine 
can in anywise tend to suggest improvements in the 
reciprocating steam-eogine I am quite willing to place 
it at the service of “P. W. H. J.” or any other respect- 
able person, on condition that satisfactory secarity can 
be given for its safety, and if it dues not beat any 
other class of motors by 6 per cent. (Schmid's water 
pressure engine incladed) P. W. EL J.” or any other 
party accepting this challenge shall receive my engine, 
dynamometer and all appliances cennected therewith, 
as a reward for his or their trouble—D. 8. (Any 
one accepting the challenge must advertise his address 
so that we may communicate direct.—Ep.) 


(11554.]—Pedestrian Tour.—May I ask “ Philo. 
whether his cauvas shoes (mentioned at p. 232) wil 
stand a walk throngh long wet grasa, or a ford across a 
stream? “Philo” seema to speak ns though he used 
linen shirta, bat flannel shirts are infinitely preferable ; 
with them a cold in the head is not a necessary conse- 
quence of a five minates’ halt.—HE DERA. 


(11572..}—Compressing Water.— A. J. v. G.'s” 
correction is not by any means ‘“‘ carping criticism.” I 
cannot find any notice of the stat» of the water in either 
Ganot, Miller's Elements,“ or Deschanel's Natural 
Philosophy.“ The latter work says, The true 
compressibility of water, according to recent experi- 
ments conducted ander the direction of M. Jamia by 
MM. Amaury and Descamps ia, at the temperatare of 
16° C., 0000457 per atmosphere.” Nothing is said 
about the water being free from air. It seems singular, 
too, that the compressibility of water free from air 
should be greater thau when air is present in that 
liquid, 51°83 as against 49°5 millionths. I cannot agree 
with C. 8.’s" notion of where the water goes to” 
(p. 284); for ifthe water can enter the pores of the 
cylinder sides, I see nothing to prevent it coming oat 
at the other side, and under these circamstances it woald 
be impossible to keep up the pressure all night without 
touching the pumps, an event of daily occarrence in 
any large printing-office where books are tarned ont.— 
SUL. RYMEA. 


(11625.]—Deaf Dog (0.Q).—I know no certain 
cure, bat this query being unanswered, I will give a 
suggestion. Let one or two drops of Dellar's essence 
for deafness (obtained at any chemist's), fall into each 
ear once a day. I have tried it porsonally with geoi 
results. It is painless.—MonrTe CRISTO. 


(11632.]—Debility.—As I said before, on page 207, 
there is no occasion for an insignificant individual 
like “ Saul Rymea” to defend allopaths against the 
charges of either “ Amateur’ or Charles Rooke. 
The “principles of allopathy“ are, or, rather, the main 
principle is, to assist Nature in her endeavours to 
throw off disease and its effects; whether the beet 
means for effecting that parpose are adopted and pat 
into force I do not know, but I do know that the 
practitioners of this system of medicine think they 
are right and are quite willing to listen to any better 
method that may be pointed out to them, on the si quid 
novisti,“ &c., principle. Mr. Rooke says that till late!y” 
the lancet was the sheet anchor of the medical pro- 
foasion, and I suppose the drastic purgatives“ were 
the trusty cable. He also puts the question, What 
shall we say of a system which can thas repudiats 
its grand procedare, and yet claim the adhesion of a 
community not void of common sense?” Well, * tilt 
lately.“ we used to travel by coaches, and employ special 
messengers with relays of horses on business of 
importance; but what would a community not 
void of common sense think of the individuals who 
adopted the same means nowadays? What would a 
community not void of common sense” think of s 
aystem of medicine which elung to the lancet and 
drastic purgatives in spite of the progress of the last 
half-century? Mr. Rooke asks me to explain how it 
is that of three men subject to the same influences one 
takes cholera and dies, another takes it and recovers, 
and the third escapes scot-free. Well, old-fashioned 


skin of any animal that happens to fall in their way, people have ap on this point which the Peco- 
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liar People“ carry ont on the rest and be thankful" 
principle; but I prefer to leave this aspect of the 
question to the Deluge“ correspondents. The theology 
of one scientific subject is quite enough at a time for 
the readers of the Exciiso MECHANIO, 80 I reply that 
the two men who were attacked with cholera were more 
susceptible to the poison than the one who was not 
attacked, and the man who died had not sufficient 
strength of constitution to enable him to throw off ita 
effecta. I never said that heart disease was incon- 
ceivable as a result of nervons debility,” but what I did 
venture to ridicule was the preposterous notion that 
nervous debility was the cause of diseases of cha- 
racters so opposite as typhoid, eczema, rheumatism, and 
heart disease, and ali other ailments. Surely, no one 
who understands the subject will assert that nervous 
debility is found as a normal condition in the healthy 
man. Nervous debility is, in fact, an effect—not a 
cause; and the causes which give rise to such an 
effect may, of course, render the human system sus- 
ceptible to the poison-germs of disease. But what 
does Mr. Rooke mean by nervous debility” ? What 
does the author of the Anti-Lancet intend to imply by 
that term? Probably, Ais nervous debility is some- 
thing as extraordinary as those two most noble 
medicines" which cure every disease under the sun, 
and enable every one to live to the “allotted span” 
at least. It is my misfortune never to have seen or 
read the Anti-Lancet, and I am afraid, after what I 
have heard, that I am not likely to read it unless it be 
on some very unlikely occasion, when I have nothing 

to do—and ean't slerp. Nen amo te, Sabidi, neo 
possum dicere quare: hoo tantum possum dicere: non 
amo te.” ( do not like thee, Dr. Fell; the reason why I 
cannot tell; but this I know right well—I do not like 
thee, Dr. Fell.“) It is very easy to sneer at medical 
men and their art (not science, mind), but these very 
sneerers are often the first to seek the aid of the doctor; 
if left to the tender mercies of the quacks, how long 
before they would be improved off the face of the 
earth! If Mr. Rooke seeks to make capital by call- 
ing up the forgotten errors of medicine, I think he will 
find himself mistaken ; if he, or the author of the Anti. 
Lancet, knows of any means of curing the ills which flesh 
is popularly said to be heir to, in the name of Humanity 
let him make them public. I do not believe in panaceas, 
neither ean I conceive such a thing sible as that 
the Designer of the human economy left his work in 
so unfinished a state that man fonnd it necessary to 
“mend it.” Iam not above learning anything that 
is worth knowing, but I hate quackery, while I pity its 
dupes.— SAVL RYMEA. 


(11632.] —Debility.—Ignatia amara (St. Ignatius’ 
Bean) will care nervous debility and various painfal 
and irritable conditions of the brain and nervous 
system. Hooper, in his “ Medical Dictionary,” page 
638, fifth edition, says that in the Phillipine Islands 
the ignatia is used in all diseases.“ Chambers, in his 
* Cyclopedia,” folio edition, 4 vols., published in 1799, 
says, '‘ The ignatia is much celebrated for its medical 
virtues, being recommended in vertigoes, lethargies, 
epilepsies, asthmas, quartian agues, and worms.” Hac, 
in his Travels throngh Tartary, Thibet, and China,” 
a work published in 2 vols., at the office of the Illus- 
strated Library, 227, Strand, says, in Vol. 1, page 158, 
That the ignatia is called Kon-Kono; that if taken 
inwardly, it modifies the heat of the blood and extin- 
guishes all inflammations. It is an excellent specific for 
all sorts of wounds and contusions, and enjoying a high 
character in the Chinese Materia Medica.” The plant is 
common in the West Indies and the Phillipine Islands, 
and may be procured of the herbalists, Covent Garden 
Market. The extract is prepared by pulverising the bean 
and subjeeting the powder to the action of alcohol for 10 
or 12 days, observing to shake it occasionally; at the 
expiration of this 15 it should be filtered through 
blotting-paper, and the filtered liquor put into a basin 

over boiling water. In a few hours the spirit will 
ave evaporated, and the extract will be found at the 
bottom of the basin ready for use. The proportion of the 
extract and the bodies necessary to bring it into the 
form of pills, are as follows: —Alcoholie extract of the 
ignatia amara, 80 grains; powdered gum arabic, 10 
Make into 40 pills, and take one an hour after 
breakfast, and one an hour before supper, or at least 
an hour before retiring to rest. Half a pill night and 
morning will be found sufficient for very young, very 
aged, or very delicate persons. The pills may be easily 
cut if laid on a damp cloth for a short time to soften 
them, or they may be made of the half grain size at 
the time of preparing them.—E. PARKER. 


(11652.]—Tasmania (U.Q.).—There is a small 
pamphlet entitled “Practical Hints to Emigrants to 
Tasmania,” by H. M. Hall, Esq., clerk to the House of 
Assembly. Apply for it to Charles 8. Bailey, Esq., 
Secretary to the Emigrants’ and Colonists’ Aid Cor- 
poration, 84, Lombard-street, London.—HR DER. 


(11711.J—Time at our Antipodes.—I cannot 
conceive what elucidation this very simple, not to say 
puerile, question, can need. Surely, the slightest con- 
sideration would show any one that there can be no 
meridian nor sppt where the same sunrise is reckoned 
the beginning of Sanday and of Monday. Which, then, 
shall it be? A ship arriving from Europe westward 
would find it Sunday, when one arriving eastward, 
having passed through another night, calla it Monday. 
The pane of the day, then, can only depend on whether 
the firet European settlers or missionaries arrived at 
the island rid Cape Horn or vid the Cape of Good Hope. 
Of course there are islands about the mid Pacific that 
were first approached each way, and so, though very 
pear together, bave to call the same day Sunday in one 
island and Monday in the next. This is unavoidable, 


and there might be a sinueus line marked from Behring’s 
Strait to the south pole (of course, crossing no land) as 
the line where “the day begins.” But in all proba- 
bility, islands discovered from the east and from the 
wost are so mixed up that Monday may begin in some 
before Sanday begins in others,and the line would 
have to be accompanied by detached bits of each, like 
the bits of English counties “situate in” another 
county, as gazetteers say. I believe all our fartheat 
colonies name their days as if reached round the old 
Cape,“ therefore begin and end every date before us; 
and so, if you gethere by Suez or Cape Town you find no 
change of time; but if you go by the Horn or Panama, 
and arrive on the ship's “lest of January” or what 
0 bo will have to callthe next day the same.— 


I11711.J—Time at our Antipodes.—Althongh 
the fog has not yet cleared away from some of us, 
there are others who see the thing so clearly as to satisfy 
“Kelby,” and set the question at rest. Seperator” 
quotes the reckoning, at the Fiji Islands as being in 
advance of ours, and that when it ie noon in England 
it is twelve the previous night at Fiji—t. e., the Tues- 
day, for example, is ending, and the Wednesday he- 
ginning. 80 far we have a starting point from which 
to reckon our absolute day. Tuesday, twelve o'clock 
at night at Fiji, is Wednesday, 6 a.m., at New Orleans, 
noon at London, and 6 p.m. at Caloutta. T. B.“ 
clearly shows the reckonings at London and New York 
to be of the same day by the dispatch and arrival of 
telegrams at 11 a.m. and 4 p.m. respectively at Now 
York and London, and reasons that New Orleans being 
one hour west of New York the time there is 6 a.m. of 
Tuesday, at which his telegram would be dropped, and 
he finds himself landed at his original starting point— 
viz., the arrival of the message dispatched from Lon- 
don at noon, at the Antipodes at both Tuesday midnight 
and Tnesday break of day, meaning, of course, the 
ending and beginning of the same day, Tucsday, and 
this is his perplexity. I am sorely afraid that by in- 
trodacing another diagram I shall not only make 
„ confasion worse confounded,” as F. N.” has it; but 
accumulate confusion upon confusion until at last the 
whole sabject will be such a mass of confasion that the 
trath of this knotty question will disappear, and there 
will be no anravelling it; nevertheless, I mast claim 
your indalgence, Mr. Editor, and ask for the admission 
of the accompanying diagram. T. S.” does not 
doubt that every day has an absolute commencement 
somewhere on the earth's surface, and imagines that 
every country fixes its own time. That the absolute 
day is independent of arbitrary settlement is, I think, 
obvious. Time is not as we choose to reckon it, other- 
wise I might not have erroneously assumed 270° as the 
meridian at which the day commences, and which “T. S.“ 
finds does not fit nor will 180°, that of our Antipodes, 
fully meet the question. The diagram, which is 
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arranged to show the latter half of Tuesday, the whole 
of Wednesday (the thick horizontal lines), and the first 
half of Thursday, isto be read from right to left, and 
from bottom to top. The commencement on the right 
of each partial dark line signifies the midnight between 
Tuesday and Wednesday. The thick diagonal line 
0 — 0 shows the progression of Wednesday's noon fiom 
181° to 181° in the reverse order of the longitudes—i. e., 
from east to west, and the upper terminations of the 
dark lines represent midnight between Wednesday and 
Thursday. Now, applying this diagram, in the first 
place, to the perplexity of “ T. S.,“ we have the middle 
line 12 — 12 right across the diagram, signifying that 
all over the world it is Wednesday and nothing else. 
For clearness of expression we may regard the 
meridian 1° east as that of London., from whence the 
message is dispatched (in this case Wednesday instead 
of Tuesday); the 12 on the right hand ander 181° is 
midnight, between Tuesday aud Wednesday, the time 
of the reception of the message. The meridian 6 hours 
to the east is 271° corresponding to New Orleans, 
whereit is 6a.m, Weinsaday moruing, noon occurring 
at London, and 6 p.m. at Calontta. The line terminates 
at 12 on the left, also under 181°. Now to find the 
true valao of the second 12 under the same meridian 
we must tako these facts into consideration. All the 
meridians east of 1°, the central vertical line of the 


diagram, have afternoon hours, therefore thoir natural 
termination is 12 at night of Wednesday, or the com- 
mencement of Thursday. All the meridians west of 
1° have morning hoars, the natural commencement of 
which is the moment after 12 at night on Tuesday. It 
would appear from this that on the meridian of 181° 
both Wednesday and Thursday were commencing at 
the same instant, bnt it is actually not so, as there is 
really the 24 hours of Wednesday between them on the 
earth's surface, the absolute Taesday just expiring, and 
the absolate Thursday commencing. These 24 honrs, 
however, begin and end on the same meridian, 
consequently, the intermediate hours between be- 
ginning and ending apparently disappear at that 
meridian, and the reckoning from the eastern 
meridian 181° to the one immediately west of it, 190°, 
asses suddenly from Tuesday to Wednesday, explain- 
ng the facts mentioned by F. N.“ of a ship going 
to the westward skipping over a day, and a ship 
sailing towards the east gaining one. This leads me 
to the consideration of the second difficulty of T. S.“ 
—viz., the occarrence of 7 a.m. 5 hours west of a meri- 
dian, at which it is noon of a given day, and 6 a.m. of 
the succeeding day, at a meridian still farther west, 
which Kelby” styles a reductio ad absurdum. In applying 
the diagram to this case, instead of the noon meridian 
being 1°, it is 271°, the lowest 18 — 18 line represents 
6 a.m. at 181°, the dot on this line over 271° signifying 
noon at Taesday at New Orleans. Now, it is midnight 
at Calcntta between Tuesday and Wednesday at this 
moment, and 6 a.m. Wednesday at 181°. There being 
six hours of Wednesday and eighteen hours of Tues- 
day in existence, the diagram shows that 7 a.m. of 
Tuesday falls on meridian 196°, or one hour east of 
181°; a similar case to that sapposed between New 
Orleans and New York, and may be thus expressed 


164° West longitude, 7 a.m. Tuesday,. 
179˙ „ 6 a.m. Wednesday. 


Perhaps “Kelby” can show that this also is a reductio ad 
absurdum, and if 80, perhaps he can atill farther show 
how the change from Tuesday to Wednesday can be 
effected without it. As the greatest portion of the 
meridian 181° is on the ocean, no inconvenience of any 
moment can arise from the circumstance that a sudden 
change of reckoning from Tuesday to Wednesday, for 
example, accompanies it as it approaches to and recedes 
from the sun. Let us take the earliest noon of 
Wednesday, which occurs, according to the diagram, in 
longitude 181- at the time when it is 1 p.m. of Tuesday, 
in Jongitude 196° or 164° west. If in my last commu- 
nication, Jane 7 (p. 808) the meridian 181° be snbsti- 
tuted for 270°, and diagram No. 2 (p. 284) for No. 1; 
the lowest line 12 — 12 representing the establishment 
of Taesday over the whole world in the present dia- 
gram—will correspond to diagram No. 2 (p. 234), and 
the whole of the present diagram will illustrate my 
last communication.—W. R. BIRT. 

(This controversy has exhausted all the apace wo 
can spare for it.—Ep.] 

111781.] — Hair Wash. — I don't know why 
“Excelsior” fails, becanse I know that borax and 
camphor is a very good thing, as I have often used it. 
The camphor does not dissolve except in very small 
proportions in water, and if the lumps are big enough 
may be used to fresh water and borax over and over 
again. But why use any wash? Impurities from the 
body are secreted on the scalp as on other parts of the 
body, and there is nothing a person can use cheaper, 
or more effectual, than soap and water, a brush, and a 
smali quantity of ammonia.—E. T. 8. 


(11743.}—Humea Elegans.—This is generally 
considered a sut-tropical plant, but is easily raised from 
seed with a little heat. Tt may be planted out in May. 
Any good compost will do—rotted turfs, stable manure, 
and sand. It will not grow so well in snch a season as 
the present as it would if we had a little summer ` 
warmth.—K. T. L. 0 

[11756.JI— Water Wheel.—I promised in a former 
issue to supply the required information, provided your 
correspondent would give some more explicit data; 
however, I must crave his patience, being still in want 
of one of the most essential pointsa—ie., the velocity 
per second, which I omitted in my former query, not 
being wishfal to encroach upon your space by merely 
assuming velocitier, as I see two of your correspondents 
do. If your correspondent “ Water Wheel“ will kindly 
farnish the velocity, I will reply to his query.— 
J. GILLAIRD. 


(11760.] —Soldering Jewellery.—If ‘Now Pivot” 
will fase together 3 parts gold, 2 parts silver, 14 
copper, then add } part zinc, he will have a solder 
that will flow at a dall red heat, suitable for gold 
brooches, guards, &o.— H. B. B. 


I11772.]— Black Lacquer. — Brunswick black, 
recipes for which have recently appeared. — K. T. L. 

I11781.I—Lathe.— In section 2, read “beading 
tool” for “ treading tool.“ —SauuEL SMITHER, 


(11809.}—Cool Air in Hot Olimates.—I am sur. 
prised that if the new and excellent sun-screen "(reply 
11845), is so easily mada by silvering small glasses, no 
sheets of sheet plate“ glass are so treated for ase either 
in tropical windows (with a partly translucent film), or 
(quite opaque and reflective) for covering the boards of 
jalousies, and even roofing. A conservatory-like strne- 
tare wholly so glazed would certainly be the cooles: 
possible place in sunshine. The silver film, I woul 
suggest, might be fixed on the glass by a coating of 
E earthenware glaze, fused upon it in an oven. — 


(11813.] — Oatcake Making and Baking 
Machine.—There is a machine for that pnrpose, 
made and invosted, I believe, at Shipley in Yorkshire. 
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I am well acquainted with a baker who purchased one, | line figured is the sewing of rann and box or welt. The 


but he soon gave it up, as he could do it far quicker by 
hand. If I remember right the cost of the machine 
was about £25.—A WOULD-BE BAKER. 


(11872.] — Carbonic Acid Gas and the 
Atmosphere.—The proportion of carbonic acid is 
nearly four times as much as “ Philanthropist” 
guessed — more exactly, threeand-a-third times as 
much in the open country and from four to five 
times as much in towns. In Dr. Angus Smith's 
‘ Air and Rain,” the smallest proportion stated as ob- 
served is ‘08 per oant.—i. e., three parts by measure 
in 10,000, the mean of a large number of co 
places in Scotland, is ‘0336 per cent. ; and that of speci- 
mens in London is ‘04804 per t. As carbonic acid 
is heavier than air, the weight of that in the atmosphere 
may be assumed to be about 5 parts.in 10,000, or one in 
2,000. As to the increase that might be borne without 
injury to animal life, but little is accurately known. 
When the enormous proportien of 88 per cent., or 
90 times that of pure air is mixed, animals die quickly, 
not, as some suppose, from direct deficieney of oxygen, 
but from the presence of carbonic acid, for if that be 
absorbed by lime or otherwise, air still more deficient 
in oxygen may be breathed with impunity. Close 
rooms es contain air with twice or three times, 
55555 much as ten times, the natural propor- 
tian of earbonic acid, which, if prodaced, as it usually 
is, by respiration and combustion, renders it dreadfally 
oppressive; but air containing a similar proportion af 
pure carbonic acid, produced when making soda water, 
is neither unpleasant, nor, I believe, injurious. Cer- 
tainly, the unpleasantness, and, probably, the injurions- 
noss of ordinary close rooms is caused, not by the ear- 
bonic acid, but by other products of respiration, nor 
are those products themselves injurious in moderate 
quantity until they have undergone some change, for, 
as M. R. C. B.“ a short time since reminded us, we 
are constantly drawing back into our lungs some of the 
air whieh has just left them, but remained in the wind- 
pipe or other air passages, while the lungs themselves 
must be always filled with air containing a very large 
proportion, probably ten per cent. of carbonic acid, 
together with moisture and pnimonary excretion. It is 
evident, therefore, that itis not cither carbonic acid 
or pulmonary exeretion which is, per se, injurious, for 
they are always present. There mast be either a con- 
nal 5 PT ee chang 10 

onary u, W a e in 

air to render it injarious; and if it be removed 
before it has undergone such change, we shall not 
suffer from it, as all experience proves, —PHILO. 


[11875.)—8pectrum Colours.—The impossibility 
of making a coloured spinner appear white in the pre- 
sence of a real white (equally illuminated) is absolute, 
arising from the nature of light, and need not imply 
any imperfection in the paints, as H. P. H.” fancies 
(p. 262). But Utile Dalei” will find it possible, after 
a few well noted trials, and with care and thought, to 
make sectors of either twa, kree, seven, cr any inter- 
mediate namber of eolours, cembine by rotation into 
so clear a gray thai the contrast of a black border 
and middle make it (in the absence of white) pass 
for a very tolerable white in the aunshine, He should 
repeat the series (whether two or seven) four or six 
times, that is, complete it in each quadrant or sextant 
of his dise. The fellowing pairs are nearly comple- 
mentary, or will produse white, the latter of each pair 
exceeding the former one in depth, and also oe 
possibly as three to one in space, or less, as by 
trial :—Pale chrome yellow and smalt; orange chrome 
and cobalt blue; vermilion and bluish verditer, or 
ver (equal); emerald green and magenta, or 
barnt carmine. Of course, what each pair will do 
separately, any two or more of such pairs will do 
together.—E. L. G. 


[11886.)—A Thick Soled Shoe.—These soles are 
of cork, and to build them is considered a crack job, 
and those crack hands who do them are fow and far 
between. Years ago maay elderly ladies had corks 
made for winter wear, and your humble servant has 
had s ronnd sum for building them. II Wee Pet” 
cau work to or understand a sketoh, I send him one 
The upper is the same as the ordinary one, the inner 
sole rounded upon the last, but the chamfer is more 
upright than for welts. The box for cork isa rann of 
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tight rainge leather, prepared the same way with 
chamfer as the ordinary walt, but is net sewn on the 
same as ordinary welts, but vertical, or at right angles 
with the sole (see B, Fig. 2, which is a section). The 
rann proper is a piece of good kipp or calf, tough, 
and not too tight. This is laid down n the u 

and sewn between the box and upper. The bor piece 
should be long enough to pare to shape and thickness 
required. After the cork is fitted in with good resin 
paste, draw the rann over and lace it, and stitch the 
sole to the rann edge (see arrows, Fig. 1). The dotted 


$ 


hee) is best filled up with light wood; a picce of willow 


is best. The outer sole is stitched on to the edge of the 
a): 


rann with a round awl, not what is useally termed 
round aw) or sewing awl, which is oval, but a 

round needle awl, such as is used or was used for wood 
heel work for staff ranne in olden times. Description: 


8, outer sole; C, cork; L, last; U, upper; R, raan; B, | i 


box. The same letters show same parts. MI is a brass 

piate to shield the cork and shoe, and forms a bridge, 

Ke, put ander tho sole and top piece.—Jack oF ALL 
RADES. 


(11887.) — Hair Dye.— Woald T. I. Preston 
(p. 287) oblige me by giving the formula for the 


terchloride of gold hair dye, and the directions for | Or 


‘using it ?—ANOTHER GRAT BEARD. 
[11897.]—Fastening Fret Saw.—"G. W. C. H.” 


must make a movable joint between the end of the ash 
spring and his saw catch. I send sketch; the joint 


is at A, the lower part must work on a bearing; by 
that means a vertical motien can be obtained.— 
SAMUEL SMITHER. 


111901. — Grip Chuck.—Why does not F. G. T.“ 
make the screw in the lathe? I have a chuck I made, 
which is worked by one, and will take im from: 3in. to 
Zin. The screw is somewhere about the size af the 


sketch, and I found no diffleufty in making it with the 
common screw bool. A A tho serew right ‘and left 
handed, B works in a brass bearer, C bevelled off for 
the handle to turn.—E. T. 8. 


[11982.}—Organ Bellows.—Arrange the bellows’ 
action so that the feeders of both bellows shall be 
worked by one handle. If the bellows have the same 
pressure of wind, it would be a good plan to connect 
them with a wind tronk also; if the pressures are 
different, don't use the trunk.—PNEUMATIO LEVER. 


11048.) — A Bad Sleeper. — The disagreeable 
symptoms of which N. K. R.” complaing may be 
alleviated by his leaving off the use of alcohol, mp- 
osing him to be a drinker of spirits ; by smoking 
ess, if he indulges in the weed; or, in any case, by 
placing a reisin in his month when he goes to bed, and 
by keeping it there all night. A raisin kept in the 
mouth during severe walking or climbing is a well- 
known prevention of thirst.—T ry Ir, 


[11950.)—Sewing Machine Difficulty.—Tho 
needle-bar goes down, then rises again a little way to 
form the loop for point of shuttle to pass through, 
then gocs down again to enlarge the loop while the 
shattle is passing through ; when the needle is at the 
lowest point the second time the shuttle should be 
rather more than half past the needle. If the upper 
thread catches the shuttle when the needle-bar comes 
op 45 Sgain the stitch ; move it a cog forward.— 


(11965.] —Dandelion Roots.—April and May are 
the most popular months with the old Yorkshire dames. 
They use the large roots only, slicing them and boiling 
them down well. The liquor is said to be a tonic, and 
good for the liver complaint. —HERDARI. 


[11991.]—Focal Length of Lenses.—The focal 
length of a lens for parallel rays:—LetACBbe a 
lens, E A, DC, L B, rays falling upon it, these con- 
verge nearly to a point 
at F, C F is the fooal 
length, or if the thick- 
ness of the lens is to 
B be 5 I F is 
the focal length. One very aimple way termining 
itis to use the lens asa burning glass and observe 
the distance of the object which produces the best 
effect, or elso use it in a telossope tube with one eye 
lens of known focal length. When the best definition 
is obtained the distance between the lenses is measured, 
if the eye-lens be concave, as in an opera glass, its 
focal length added to this distance will give the foeal 
length of the object glass. If the eye-glaas be a 
convex one, showing an inverted image, subtract its 
focal length from the distance between the lenses. As 
applied to photography, ceteris paribus, a lens of short 
focus acta more quickly but does not give so good a 
definition, except in the part foeussed for, the centre 
of the field.—PHrILanTHROPIST. 


(11998.) Photographic Process.—There is no 


Anon.“ wishes, 1 will (with 
Editor) send particnlara of a dry-plate which 
gives very good results indeed, with one to two minutes 
expose ; good light; single stereo. lens three-sixteenths 


aperture.—J. Davro Burrs. 


(11995.)—-Patent Rightsa—The result of any 


arr patenting a machine similar to another, which 
een in use previously, is that the second patent is 


invalid and worthles,—A., Liverpool. 


For noch 
remedy if the means adepted by Me. W. 
ing the world-famous carvings of 


sublimate (chloride of mercury) in water. The original 
tint of the wood, being. impaired dy this, was reatosed 
aoid infusion 


after-verniah of resin, disselved in spirits, restored 
them to their original beanty—seund, I believe, to this 
day. All English woods are liable te attacks of worm— 
English walnut, oak, 


(12001. — Nitrate of Soda is met with in A 
and in various parts of India, but the most rem 

deposit occars in Pern, in a tract of conntry about 

-five miles from the ecast, where no rain falls, and 

even wind is hardly known, with scarcely a trace of 


several leagues. 
contain more than 7 


9 
uses, &. Sol. 


take a pioture by a single bi-convex lens; but it will 
require a pretty amall stop in front, and ao will be 


Ain. will only coat 
view lens te take pictures Biin. x only 

about 56. A Beginner” will alao. find the collodion 
process much easier to manage than the calotype.— 
OccastonaL Peoro. 


[12012.)— Water-Power.—Better than assuming 
a deprecatory title, sueh as ‘‘Ignoramus,” would be a 
osreful attention to, and a plain and fall deseription of 


answers, asoording to their opinions, least they 
would have data apon which to give them.. B. 


112014. —Organ.— ff E C.. will look baek at 
“our” MN OA, of January 26, 1872, om p. 488, he 
will find both drawing and explanation of what be 
requires.— YORK. 

(12020.)—-Tireing Oart-Wheels.—In aurwer 10 
“U. V. W.,“ if the wheel is merely dished—that is, if 
the tops of the felloes are upright with the wheel, the 
tire will not require bevelling; but if the falloes are 
bevelled to make the tire wear even, shut the tire up a 
little smaller than the front or smallest edge of wheel 
to draw it up tight when on, then hammer 
towards one edge of tire to bevel it to fit the largest 
edge of wheel, which may be tried by running both 
tire and wheel with the traveller, with whieh I suppose 
you are acquainted. For wheel 8ft. Sin. high, tire 2jin. 
5 fin. smaller than the wheal in circamference. 

or wheel 4ft, 10in. high, same size tire, say Ijin. 
smaller. The size varies, the thicker and the 
tire the smaller in proportion it should be, as it will 
expand more in heating.—A. B. 

[12021.]—Turning.—All you require is a metal 
chuck with a piece of hard wood driven in, te chuck up 
cylinder to bore, which is easily done ás follows: Whee 


chucked up, tarn the mouth ectly true, take a 
piece of hard wood turned size of bore, and 
tapered off, run a oat with tenon saw aoross the 


diameter, and insert a piece of sheet stecl, say part of 
the busk of a pair of stays, or crinoline steel will do 


brass cylinder, as thus:—A isaateel cutter with square 
z above wood B ut end, and 


02022] —Forest and Rainfell.—tI em not aware 
that it has been asserted that “the destraction of 


JUNE 14, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 377. 339 
— —— a — — ——— — 


forests causes a diminution of the rainfall” if we 
anderstand by that the rainfall over a considerable 
length of time, but it has been noticed on the European 
continent (and I believe first in France) that the effect 
of clearing the forests has been to cause the total 
amount of rain to flow off the ground more unequally 
during short lengths of time, therefore causing floods 
ai some times and drought at others; and it was after 
an excessive flood which swept away a railway viaduct 
and part of an embankment that, an far as I know, 
attention was first drawn to this question. At present 
Ican orly echo the question put— Where can the 
bost information on this subject be found?“ -O. 8. 


(12034.]—Photographic.—It is likely that the 
glasses are all right, bat a smaller atop is wanted to 
give sharpness all over the plate. This is how the 
glasses of a portrait lens are placed:—The front pair 
are cemented together and are placed with the convex 
side towards the sitter. The back pair are separated 


by a ring, the concave glass with its convex side next 


the front lens and the donble-convex glass with its 


most convex side towards the conoave glass.— 


OCCASIONAL PHOTO. z 
(12024.)—Photographic.—Let One in a Fir” 
insert a suitable stop in front of his lens. I think his 
difüculty will be then overcome. 
necessitate a longer exposare.—J. Davin Surru. 


(12026.]—Greenheart Timber.—Greenheart is 
used for wine laths—that is to say, a great quantity is 


It All, of course 


account of the thickness of its edges. And then the 
questioner, in the latter part of his question, assumes 
that the wind acts obliquely to the surface of the plate. 
But this is a form of “ begging the question.” If the 


plate in the first instance is to be supposed to be at 


right angles to the direction of the wind acting hori- 
zontally, then there is no oblique acticn at all. The 
action of the wind blowing horizontally upon a flat 


and horizontal surface, tending to move it, is that of 
friction only. In order to determine what the force of 


friction would be we must know the velocity, and this 
is not stated. It is left to any answerer to guess, or 
assume, what velocity would correspond to a pressure 
of 11b. per square foot. Let the inquirer tell as what 
is the velocity of a wind that will exert a pressure of 


11b. per square foot, on a surface placed at right angles 


to ita direction, and then one may be able, by reason 


of mechanical laws, to say with what farce arch a 


wind would tend to move a plate horizontally.—C. B. 


[12089.])—The Pressure of the Wind.—A late 
number of the Mechanics’ Magazine contains a series of 
An inclined plane having 
an inclination to the horizon of 15°, experienced an 
upward pressure of about four times as much as the 
horizontal resistance. We might have expected such 


experiments on this aubject. 


results from the theory of the resolution of forces. 
When 6=15°, cosine # is abont four times as great as 
sine 4, 
zontal direction, but at a slight angle downwards.— 
PHILANTHROPIST. 


I do net think that the wind blows in a hori- 


cut for such purposes; the exact way of using I cannot 
tell. The size the laths are cut is one inch by one 
half inch; any length over 4ft. Greenbeart is also 
used for gan carriages, and I have had portions of old 
ships made of such. I do not know if it has any 
special use apart from what I have stated, with the 
exception of a few fancy goods requiring hard woods— 


(12041. —Burnishers for Brasswork, either for 
use in the lathe, or at the vice by hand, are nothing 
more than pieces of steel hardened, polished, and 
coloured on an emery top, and of the shape suitable 
for the description of work. Brass is lacquered after 
it is burnished to prevent its tarnishing —W. ALLAN. 


of cold in the previous winter. If a swarm has taken 
possession “C. R. H.“ will observe the workers 
bringing home loads of pollen on their legs in fine 
weather, when wo get any, and the bees will remain in 
his hire all night, but if they are robbers they will 
bring nothing to the hive at all, and except a few be- 
nighted or bennmbed bees nene will be left in the hive 
after dark. It was enlpable carelessness, at least, on 
the part of “ C. R. H.“ to leave a hive in which bees 
bave perished, and which might contain the germs of 
disease, to be preyed upon by a neizhbour's bees; but 
it“ C. R. H.“ placed it on its stand to become, as it 
were, a trap to catch a neighbour’s swarm, the action 
was simply dishorest.—C. N. AusottT, Hanwell, W. 


12061.) —Chemical.—Chlorate of potassium is 
ensily distinguished from chloride of potassiam, as the 
former does not form a precipitate with nitrate of silver, 
whilst the latter produces a white curdy precipitate, 
which turns blae in the daylight, and is entirely soluble 
in liquor ammoni.— F. T. 


112061. — Chemical. — In answer to “ Emily 
Jane,” chlorate of potash (or, more correctly, of 
potassinm) when melted in a test-tube evolves 
oxygen, and a match dropped into the hot liquid 
deflazrates vividly. With concentrated sulphuric 
acid tho solid salt gives a deep yellow explosive gas, 
possessing bleaching properties, while the obloride 
evolves hydrochloric acid gas, reddening litmus paper 
and soluble in water. The solution of a chlorate gives 
no precipitate with nitrate of silver, but a chloride 
produces white, curdy, silver chloride, insoluble in 
nitric acid, and gradually darkening in the light. 
Consequently, if the chlorate contain chloride, which 
is often the case, a precipitate will be produced on 
addition of silver nitrate. To detect small qnantities 
of chlorate in solution, and in tho absence of chloride, 
acidify with dilate sulphurio acid, and make blue with 


euch as office rulers, dranghts, &c. I should expect it 
Santa 


would stand any amount of sun and weather. 
Maria timber, as regards the cabinet brade, was a 
fsilare. I have cut a great quantity of it. It very much 
resembles mahogany, but it differs from mahogany when 


being made up. It very soon splits—for instance, chair 
legs turned out of Santa Maria, when being mortised, split 
sooner than deal. It also contains a kind of grit that 


dulls tha tools and notches them. I should not advise 


it myself for cart shafts or eart panels, or any kind of 
work likely to receive rough usage, unless of any 
Most of the woods purchased at the sales at the 
dockvards are the remains or refuse of ship building 


bolk. 
and manufactories of gen carriages. I bave attended 
many eales at Woolwich a 

much greenheart or Santa Maria. The wood princi- 


pally consista of teak, mahogany, birch, beech, elm, 


aud at intervals greenheart, African oak, English oak, 
American oak, fir, and deals.—SamvkEL SMITHER. 


112027. — Albert Durers Engravings.—The 
distinguishing marks on Durer's etchings are his 
monegram, his softness, aod his touch. A number of 
his plates cam be seen at the British Maseum.— 


AYLOGRAPHER. 
(12029.] Object Glassa.—The layer of air between 


two lenses will always cause a lose of more light by 
of baleam would, the 


latter having nearly as refractive a density as glass, 


reflection than a similar layer 
and at the surface dividing equally refractive media, 


there is no reflection at all. But some object glasses 


have the two surfaces that meet of very different radii, 


and then the inclosed lens of air is necessary, and 


balsam would not supply its place.—E. L. G. 
12081.) — Hot Peas.—Let the peas stand in cold 


water all night. Afterwards place them in a pan of 


water, just allowing the water to cover them, add a 
good-sized ham bone. It must have ham on, of course. 
Place the pan upon the fire, and as the water boils add 
salt and pepper. After a time the whole will become 


soft. After whioh nothing remains bat to eat them 


with a little vinegar. Numbers of hawkers prepare 
this way. I often indulge in them myself, with 

sundry misgivings as to the quality of the meat em- 

ployed, which is often mere elink.—JoHN HOPKINS. 


(12034. —Ordnance Map of London and 
Environs.—Trinity high-water mark at London. 
bridge is 12:48ft. above approximate mean water at 
Liverpool.—H. C. L. 


(120385.] — University of Turin. — Unless 
“ Silex” intended to enrol himself as a candidate for 
one of the Government examinations, no special 
inquiry would be made as to his nationality, and no 
fees are expected. As, however, a five years’ residence 
in the kingdom gives a foreigner the right of citizen- 
ship, no fear need be entertained of rejection on the 
roands of nationality, bat a small fee, amounting I 
lieve to about 100f. annum—£i—is required of 
those who intend enrolling themselves as candidates for 
examination. Learn Italian and French tolerably 
before going, as otherwise you vill lose much time; 
take Bulwer's advice and avoid Eaglishmen abroad; 
attend the really excellent classes in German, French, 
Spanish, Latin, Greok, besides Chemistry, Botany, 
Physiology, &e., and you cannot fail of coming home a 
better and wiser man. But avoid all gambling, be it 
billiards or cards, for the Italians are crack players at 
the former, and rather too strong for an Englishman 
at the latter. Above all, do not let the deligbtful soft- 
ness of the climate superinduce a like softness in your 
Parpore.—§, BOTTONE. 


(12089.;—The Pressure of the Wind.— This 
question is put in a wrong form. The intention is, I 
wili assume, to ask what effect the wind of a given 
force, acting at right angles to a plane surface one foot 
eqnare, would have in moving it horizontally, suppos- 
ing it to be laid flat and horizontal, and taking no 


nd Deptford, and never saw 


[12045.]—Analysis.—In order to determine the 
relative quantities of sulphur and beeswax in the 
mixture which your correspondent “‘Lictor” wishes to 
analyse, the only accurate method will be to convert 
the salphar into sulphurie acid, and then into sulphate 
of barium, and from that to calenlate the amount of 
sulphur present. In order to effect this, weigh ont 
(say) 100 grains of the mixture and add pure nitric acid, 
then warm and add gradually portions of chlorate of 
potash. So soon as the sulphur is oxidised add hydro- 
chloric acid and evaporate almost to dryness, and then 
filter. To the filter add a quantity of water, and then 
a solation of chloride of barium and boil; allow to 
stand till almost cold, then pour the clear liquid upon 
a filter (the amonnt of ash which is left on burning 
being estimated); add a fresh quantity of water, and 
repeat the operation several times; and, lastly, pour 
the precipitate upon the filter, dry, and ignite upon a 
A or porcelain dish; allow to cool, then add a 
ew drops of sulphuric acid, and heat gradually; then 
weigh. From the following data the amount of sulphur 
may be calculated. 233 parts of sulphate of barium 
= $2 parts of salphaur.—ANpDREW F. HARGREAVES. 


[12047.] Radius of Sector.—If it be a sector 
that is, if the two ents would meet at the common 
centre of the curves—their radii are in the same ratio 
as their lengths, or the lengths of their chords. 
“T. E. G.,“ therefore, has only to work the“ rule of 
three sum :—As the difference of the two chords (or 
of the two curves) is to the onter chord (or outer curve, 
as the case may be), so is the difference of the tw 
radii te the outer radias.— E. L. G. 


(12048.]—Trip to Ireland.—Black’s or Brad- 
shaw's Guides to Ireland, and tourists handbooks. I 
forget the exact titles.—-PHILANTHROPIST. 


[12050.)— Secetrine Aloes. — Any intensely- 
coloured, bnt transparent (or non-opaqne) body, neces- 
sarily, by the laws of optics, appears of deep colour in 
the mass, bnt a very palo shade when ground small. 
Thus, you may grind the deepest blue glass used orna- 
mentally (or any mock gem, or real either) into a 
nearly white powder. The blue glass ground to make 
even the palest smalt blue is in the mass merely jet 


solution of indigo. Then add gradually a solution of 
sulpburous acid or sodinm sulphite. In the presence 
of a chlorate chlorine will be liberated, which will 
discolorise the indigo; excess of sulphite will pre- 
vent the reaction. If a chloride be present in a liquid 
together with a chlorate, they are best detected as 
followa:—Add nitrate of silver to the solution, and 
filter from the precipitated chloride. To a solution 
of sodiam sulphito add nitrate of silver till a 
permanent precipitate is produced, then add dilute 
nitric acid till clear. Mix the solution with the filtrate 
from the chloride of silver, when a fresh precipitate 
of chloride of silver will be prodoced if chlorate is 
present. The precipitation is immediate and complete 
on heating, bet only occurs slowly in the cold. If 
sulphate of silver and sulphuric acid are employed 
instead of nitrate and nitric acid the test is still more 
perfect, and the presence of nitrate may readily be 
detected, if desired, in the filtrate from the second 
precipitate of silver chloride.—ALrraep H. ALLEN. 


12061.) —Chemical.—In reply to Emily Jane 
(p. 813) potassium chloride may be distingaished from 
the chlorate by precipitating it with nitrate of silver, 
which will leave the chlorate in solution.—J. RoskELL. 


{12062.)—Induction Coil.—1. It is indifferent 
which way you lay the secondary wire; but it is usual 
to coil it in the same direction as the primary. 2. 
Yea, when you have laid one coil from end to end 
varnish it, when dry cover it with a layer of gntta- 
percha, and then proceed to Jay on another coil. Fall 
illustrations have been given in back numbers.—8. 
BOTTONE. 


(12072. —Magnetic Moment.—The quotation 
which Beacon Lough“ wishes explained is one which 
presupposes that the reader understands tho technical 
mathematical term“ moment,” and of the readers of 
Ferguson probably not one in a thousand does this. 
The moment of any agency is its relative power in 
some especial application; the moment of a magnet 
is its power to retarn to its position of N. and 8. 
after disturbance, or rather the force required to 
deflect it from that position; this depends on 


black. Dry gamboge will illustrate the same fact, 
being slightly trapsparent, but with the singular pro- 
perty of turning opaque when wetted.— E. L. G. 


(12055.] — Works on Pedal Playing. — The 


most useful studies out for the pedals are those by W. 
T. Best, Esq., Organist, Albert Hall, Kensington, and 
St. George's Hall, Liverpool. Novello and Co. Price 
12s. II A Straggling Organist” wishes to master the 
pedals, get the book, learn the first study before the 
second, attend to the directions given, and by tho time 
he gets to the last study, he will find no difficulty in any 
pedal obligato he may meet in organ music.— York. 


(12055.)—Works on Pedal Playing.—I don’t 
think yon could bave a better book for instraetions on 
playing the pedals than George Cooper's Introduction 
to the Organ for tho Use of Students.” Price 6s. 
Rinck's are also very good. Cooper's may, perhaps, be 
out of print, as I have had mine about ten years.— 
W. H. SKELTON. 


(12056. —Echo.—A curtain of thick woollen cloth, 
hung from the point, and fastened to the sides of the 
roof, will stop the echo complained of. J. T. O.“ 
must find out by experiment the depth required, as, of 
course, that will depend upon the height of the build- 
ing, &¢.—SACRISTAN. 


(12058.]}—-Bees.—_Swarm or Brood.—lIt is just 
possible that aswarm of bees has taken possession of 
the hive, bat the great probability is that the hive con- 
tained a quantity of honey which some neighbouring 
becs have been plundering, hence the busy appcar- 
ance. It would be absurd to suppo:e the heat of the 
sun in June could revive the boes that have perished 


the actnal intensity of the magnetism, and also on 
the length of the magnet—i.c., the leverage exerted by 
its energy supposed to be concentrated in its polea (not 
its ends). As this is comparative any units may be 
used ; bat the absolute units are the only ones desirable 
to em ploy.— SIGMA. 


112073. — Scarlet Runners. — Scarcely worth 
while, even if possible, these beans being so peculiarly 
subject to thermomotrical changes.— HENRY NEWMAN. 


[12078.] — Cabbage Planting. — Rhubarb. — 
I would advise George Richardson to obtain seed of the 
Early Dwarf York, as one of the best early cubbages. 
It bis garden is in an exposed situation, and in the 
North of England, I say do not plant cabbage in 
wintor, as they very rarely grow to any size. Dig in 
manure in autumn, and let the ground lie in a rough 
state all winter, and merely turn the top soil over when 
ho puts in his plants. When he is digging in the 
manure he may trench it to the depth of 18in. As to 
rhubarb, it ought to be planted in autumn and watered 
freely with soapsuds.—BED or STONE. 


[12079.}—Detonating Crackers.—A small pieco 
of fulminate of silver is mixed up with small pieces of 
gannister. When thrown upon the ground the friction 
upon the fulminate causes the explosion.—ELkCTRIC. 


(12080.)— Analysis of Manures and Assay- 
ing for Certain Metals.—This is a commercial 
quer, and crept in by mistake. X. Y. Z.“ mnst ask 
for his information through an advertisement, and he 
will get replies.— Ep. 

12081. — Chemistry. — In answer to Molecule,“ 
forthe detection of phosphoric and arsenic acids, make a 
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solution of ammonium molybdate in water, or boil 
molybdic acid with ammonia. Add this solution to 
moderately strong nitric acid, taking care that the 
nitric acid is in excess; filter if necessary. This solu- 
tion when added in plenty to any acid liquid contain- 
ing a phosphate or arseniate produces a yellow 
precipitate, which is promoted by stirring with a 
glass rod, the precipitate having a tendency to become 
deposited in streaks on the sides of the vessel where- 
ever the rod has touched. Moderate heating much 
promotes the precipitation. If much hydrochloric 
acid is present in the solution to be tested, it is best to 
evaporate toa small balk with some nitric acid before 
applying the test. Silica, when present, shonld be 
separated by evaporation to dryness and re-solation in 
nitric acid. The test is very delicate and reliable 
when carefally performed, and is especially adapted for 
detecting small quantities. To ascertain whether the 
yellow precipitate is due to arsenic or to phosphoric 
acid, filter off the liquid and wash the precipitate with 
a little cold water; then pour ammonia on it, in which 
it will dissolve. To this liquid add a clear mixture of 
chloride of ammonium, ammonia, and sulphate of 
wa ‘resium,and stir well with a glass rod. Streaks will 
be produced on the sides of the tube. Decant the fluid 
into another tube. Wash the streaks well with distilled 
water, and then pour in some nitrate of silver (free 
from acid). The streaks will become brown if arsenic 
acid is present, but yellow if produced by phosphate. 
If both be present together, gradual addition of weak 
acetic acid will dissolve the yellow first, and the brown 
colour will become better developed. If farther 
confirmation be required, the liquid decanted from the 
streaks may be filtered, the precipitate washed with 
cold water, and dissolved by pouring dilate hydrochloric 
acid over it. Add sulphite of sodiam to the solution, 
boil well, and treat with sulphuretted hydrogen, when 
any arsenic will be thrown down asa yellow precipi- 
tate, while phosphate will remain in solation. Arsenic 
and phosphoric acids present the closest resemblance, 
and the above reactions are the only ones by which 
they can be distinguished, and in the method described 
they are employed in the best manner. By following 
the directions carefully, Molecule“ may insure suac- 
cess. tif the molybdate solution and magnesia 
mixture are kept; ready prepared, the process is not a 
long one. At any rate, it is the shortest there is for 
the given conditions—namely, acid liquors containing 
various metals in solution. If Molecule meets with 
any difficulty from the presence of antimony or tin, I 
can help him out of it.—ALrrep H. ALLEN. 


[12081.] — Chemistry. — Arsenie will be distin- 
guished most often by the red yellow precipitate it 
forms with sulphuretted hydrogen, the red pre- 
cipitate it forms with nitrate of silver, and still 
better by the ring it produces in the Marsh apparatus. 
For the research of phosphoric acid try the action of 
magnesium sulphate, which produces a white crys- 
talline precipitate soluble in acids; that of nitrate of 
silver which forms a yellow precipitate, soluble in 
ammonia and diluted nitric acid ; and that of molyb- 
date of ammonium. which produces ina solution of 
phosphate acidalated with nitric acid a yellow precipi- 
tate, which appears sometimes immediately, some- 
times after a modorate heat has been applied to the 
test tubes.—F. T. 


(12086.] —Velocipeđes.—Guttapercha cement will 
answer Bob C.’s" purpose. He can get it where 
shoemaker's materials are sold, and the shopkeeper 
will tell him how te use it. Half-round rubber is mach 
better than flat. This cement will last for hundreds of 
miles, and when it gives ont can be renewed in a few 
minates.— BAORTS TAN. 


112088.] — Cleaning Jewellery. — Probably 
jeweller's rouge.—ELECTRIC. 


112089. Felt Hats.—Perspiration, or grease, or 
both, soaks through. Dissolve some ammonia in warm 
water, and wash the hats with it, using a piece of 
cloth, black or light according to the colour of the hat. 
— SACRISTAN. 


(12091.)] — Preserving Caterpillars.—Kill the 
eaterpillar by immersion in boiling water. Cata small 
slit at the posterior segment, from which you must 
extract the intestines and fatty matter. Fill up with 
cotton wool, which has been previously soaked in an 
alcoholic solution of camphor and mercary bichloride. 
This is about the best means known, but it is very un- 
satisfactory.—S. BoTTONE. 


I120907.] - Venetian Blinds.—Procure some ordi- 
nary paint, and add spirit of turpentine till the paint 
is very thin indeed, then lay it on in the usual way. 
Blind-makers dip the laths into the paint; but unless 
% F. A. R.” bas a great many laths to coloar, I think 
he had better not do that. At least three coats will be 
required; then varnish in the usual way.—SacrisTan. 


[12098.]—Dandelion Roots.—I am not a medical 
man, so that I should not feel justified in recommending 
anything of which I bad not personal experience. With 
regard to Taraxacum, or dandelion, it is usually held to 
be an excellent remedy for the disease mentioned by 
my interlocutor. But I should certainly not advise him 
to make his own extract, as that necessitates the use 
of a vacuum pac. Let him go to some respectable 
manufacturing chemist, such as Morson, Bell, Barton, 
&c., and ask for extract of taraxacam, and he will 
get a much better article than he could possibly pre- 
pare, aba very lew figaro. The process usually adopted 
an its preparation consists in washing the roots, 
crushing them between rollers, expressing the juice 
from the pulp by means of a screw or other press, and 
finally evaporating the juice in a vacanm pan, antil it 
attains the consistency of stif jam.—§. BOTTONE. 


(12099.] —To Advanced Chemists.— Drink large 
quantities of pure milk, after it has become sonr, as 
tho lactic acid which bas been thus prodaced forms 
with magnesia a compoand soluble in water. This 
remedy has very often been applied with success by 
Prof. ee of the Facalty of Medicine in Paris. 


(12100.]—Venomous Serpents.—The “ snake 
stone,“ and every other so-called antidote that could be 
obtained, was tried in India and found useless. It 
should be mentioned, however, that they were tried on 
curses in which there was no doubt the poison had been 
injected. The case which Cireb“ refers to as having 
witnessed was probably one of many in which no 
venom was ejected by the cobra: hence the recovery. 
I believe there is a reward offered for the discovery of 
an antidote, and if ‘‘Cireb” is acquainted with one he 
can claim the money and make himself famous. The 
appalling number of deaths annually occasioned by 
snake bites in India would seem to contradict the 
notion that any snake stone or snake bean is success- 
fally employed as a remedy. Further and complete 
information on what has been done in the matter will 
doubtless be furnished in the monograph of the 
„Indian Thanatophidia,” by Dr. Fayrer, which I see is 
announced to be shortly published.— Saul Rymea. 


(12105.) —-Equation.—Ist.— 12 + ry = 28. 2nd. 
ry— y? =8. From the And, ¢ = wee. Substi- 


tuting this for z in the 1st, “° +5" 4 ½ 48 = 28, 
y 


„. + BY as = , . (% + 8 = 25 7 — y. 


yw 
Squaring. the first part, yi + 6 m + 9 = 25 ½ — y, 
2 ½ 19y = — 9, yi- 1 4 — * — 


2 a 
19 1911 199 9 172 19 17 
8 


get 4 
—. Y? m s = 9,...y = 8. From equation 20d, 82 — 9 


= $, .. 31 m 12, .. z = 4.—SUMMA. 


(12105.] —Equation.—Ist.—z2 + zy = 28. 2nd. 
r y — yt 3. Let z = vy. Then (Ist) v2 y? + 


vy = 28, y (03 +) = 28, 9 = ore Qnd.—v 3 


8. 1 ( - 8.5 2, _F 8. 
v1 11 ＋ v v1 
3 vi + 3e = Br — 28. 3 n — Gv = — 28, vt — 
25 625 625 — 336 289 
— 0 + — m — — mw , „ 
8 36 380 88 
= s or 7. Thenz = 7 or Ty, 5 + = 28, 
5. ) g. and » = 4; or 49 2 + 7 yt = 28, wy = Vi, 
z = 7 V 4.—WILLMOTT HENDERSON. 


(12105. —Equation.—All simultaneous bomo- 
geneous equations can be solved by putting one 
variable equal to a multiple of the other. Lete = yr 
solve with respect tov. If you find such easy equa- 
tions as thie too hard for you get the key to the book. 
—MaTHEMATICIAN. 


[12108.] — Confusion in the Head. — Let 
„% Agent try balf-rations, or at least abstinence from 
meat and beer (especially stout and porter) once a 
week, and get all the fresh air and exercise he can. An 
occasional dose of Epsom salts will do him good.— 
SACRISTAN. 


112109.) —Old Locomotive Tubes.—Plug one 
end, fill with molten lead. When cold, bend as you 
require. Then apply safficient heat to melt out the 
lead.—8. BOTTONR. 


(12110.}—Silver Plating.—If Electro“ will 
place his solution into a large open pan and then add 
sulphuric acid very carefally the silver will be pre- 
cipitated in the form of sulphate of silver. When it is 
settled he may pour off the supernatant liquor, collect 
the sulphate, dry it, and then send to the refiners. 
Perhaps the cause of the silver depositing brown is, if 
a bright solution, an excess of bisulphide of carbon. 
Remove the gold by the porous cell process, when the 
gold will go into your gilding solution. If“ Electro” 
lives in the neighbourhood of Sheffield, I shall be very 
glad to put it to rights for him gratis.—ELEcrric. 


(12115.] — Battery. — The description of my 
arrangement of battery shall be given at an early date 
ia my papers on Electro-metallurgy” now commenced. 
It has given mo great satisfaction.—Sicma. 


(12124.)—Voice Weakness.—Speaking and sing- 
ing loud are good, but you can’t sing to the accompani- 
ment of a “light catarrh.” Is the fault occasional 
or constant: in the larynx er lungs ?—HENRY NEWMAN, 


London Association of Foremen Engineers. 
At the last monthly meeting, on Saturday, Jane the 
let, Mr. J. Irvine, vice-president, in the chair, a paper 
on cast iron was read by Mr. Laird. The main points 
toached upon and considered were tho effects of con- 
traction from cold and expansion from heat, the laws 
which regulate the action and reaction of cast iron 
under the conditions of motion and rest, the bear- 
ing of chemical equivalents on mixtures of metals, and 
the improvements to be effected iu the cooling of molten 
metal as well as the ameliorations of form desirable in 
castings. The paper was discussed by several members, 
and the discussion ultimately allowed to stand over 
until the next meeting, on Satarday, Jaly the 6th. The 
candidates, Mr. W. Daubuey and Mr. W. Ladley, were 
elected members of the asenciation, Mr. Charles 
Leager was pat into nomination, 


UNANSWERED QUERIES. 
Spee 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in thia list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors, 

Since our last Hedera” bas answered 11416, 11652; 
Henry Blake, 11529; “ Monte Christo,” 11625. 


11734 Engine Connter, p. 184 

11735 Gilding on Glass, 181 

11740 Potash Salts, 184 

11743 Painting Iron Bodstead, 184 
11745 Watch Keys, 184 

11746 Coil Construction, 184 

11753 Crucible for Quartz, 184 

11754 Polishing Diamond, 184 

11755 Tempering Charcoal Iron, 184 
11757 Boring for Coal, 184 

11758 English Mechanie Colony, 184 
11759 Oil Painting, 184 

11768 Watchmaking, 18% 

11766 Piano in Canada, 184 

11769 Tricycle, 181 

11771 Varnish, 184 

11773 Cleaning Plain Blue Silk, 184 
11775 Tugboat for River Wve, 184 
11776 Commercial Geography, 184 
11778 Sweeping Machine, p. 185 
11779 Photographic—To “ Iodide,” 185 
11780 Machinery for Cutting Euvelopes, 185 
11782 Band, 185 

11783 Molten Lenses, 185 

11787 Electric Signal Bell, 185 


QUERIES. 


— — 


1121286. — Draconis. — Will “ F. R. A. 8.“ oblige me 
by referring to query No. 11716, which he kindly an- 
swered on p. 171? Then, however, I did not obtain the 
answer I required. I took my idea from the following 
passage, which is from a paper by P. Smyth, on the 
Great Pyramid. Will “F. R. A. 8.” kindly explain it? 
“The writer ascertained also that the entrance passage 
had been pointed at « Draconis when crossing the 
meridian below the pole, at a distanee of 3° 4% there 
from.” But the question which puzzled him was, 
“ which of the two times of the star being that distance 
from the pole, could have been the one intended to be 
typified?” For two such conflicting times there were, 
seeing that the star's closest approach to the pole, and 
within only ten minutes thereof, oocurred near the year 
2800 B. c.; and on that acceunt, both 600 years 
before such date, equally with 600 years after it, the star 
must have reached (though on opposite sides) by ite 
uniform“ precessional displacement, the typical 8° 42 in- 
dicated by the entrance passage.” It is the latter part 
which í wish particularly to have explained —J. X. T. 


[12127.)—Herbs.—Can any one resommend to me s 
good (cheap) work on the medicinal properties of tbe 
common English field herbs ?—HEDERA. 


[12128] - Portable Dark Tent.— Will some of your 
numerous readers favour me with instructions for 
making a portable photographio dark tent, for working 
small plates in? Any hints as to the construction, 
material for covering the person, mode of applying it, 
&c., will greatly oblige - Occasion AL PROro. 


(12129. — Fire Bars. — Will some co dent 
inform me whether cast-iron fire-bars last longer than 
wrought-iron bars, and why the latter are always used 
in locomotives and never in stationary or merine 
boilers? The fusing point of cast iron is, no doubt, less 
than that of wrought iron; but some authorities state 
that east iron resista the wasting action of heat and 
flame up to a certain point better than wrought iros. 
Perhaps the chemical properties of the coal have some- 
thing to do with the duration of the bars, and will 
affect cast iron Jess than wrought. Does Welsh steam 
coal of the best quality require a less air space between 
the bars, or a greater one than wrought iron f—Rozasr 
JOHNBON. 


(12130. —Electricity.—Will some one of your elec- 
trical correspondents be so good as to inform me to 
what extent a current of electricity from a common 
machine is similar to ono from a galvanic battery? 
How far will it produce the same effects? — E. T. S. 


[12131.] —Electricity Applied to Engraving.— 
Has electricity been applied to engraving and copying 
writing? If not, I should like the opinion of oorre 
spondents on a suggestion. Suppose a metallic te, 
thinly coated with wax, to be subjected to the action of 
a galvanic battery (the engraving or writing being pre 
viously drawn with a steel point to remove the wax on 
the parts to appear in the engraving), we should have 
a deposit of copper, &c., in relief, and the plate, when 
taken from the battery aud the wax removed, might be 
printed from as in a wood engraving. — PHILANTHROPIST. 


(12132 ]}—Polariscope.—I have endeavoured to eon - 
struct a polariscope thus:—I have arranged two layers 
of crown glass plates (I6in. each) at an angle of 55° 45 
in two different pill boxes, holes about the size of six- 
pences being cut in lids and bottoms of the boxes, bat 
upon revolving either layer the light at 90° or 370° is bu: 
slightly dimmed I have placed various crystals between 
the analysing and polarising layers, bnt can get no 
colours. I wish, it possible, to do without toarmaline, 
seie lite, or Nichol'a priem’. Should dimness or perfect 
darkness be produced at v0 and 270? by revolving either 
analyser or poleriser? Should the tubes be blackened 
inside? Can brilliant colours be obtained by simple 
briodles of glass, arranged at 56° 45°? If so where do 
I fail? Pray help the—NgeEpyr. 


(12188.]—Hard Water.—The water from the well 
in my house is very hard, and a medical man gives it 
as his opinion that it will cause gravel, if used for 
drinking purposes. Can anything be done to it? Will 
Condy’s fluid be of any use?—J. Pearos. 

[12184 ]}—_Restoring Brass Wire.—I have about a 
ton of brass wire, varying from Nos. 8 to 16 ia thieknoas, 
but which has beeu ex posod to the alr and is now rottea 


June 14, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 377. 


341 


Are there any means to bring it back to its former state 
of quality ?—KEIGHLEY. 

112188. — Chest Expander.—I am in the babit of 
using a chest expander, but I find that after using them 
a short time they generally break at the junction of the 
indiarnbber with the handle. Will “Jack of All Trades” 
or some of “our” mechanical contributors kindly tell 
me how to make one to act by the compression of a 
epring, and to be capable of béing set to suit different 
degrees of strength ?--THomas SOUTHWELL. 


[12188.] -Monkey or Jamaica Nut.—What is this 
nut’s real name? I have planted a fewof them, which 
have now sprung up; they grow very quickly; the nut 
is of a yellow-brown colour, rough, and is like a small 
sausage, lin. long, and slightly squeezed in the centre. 
It generally contains two kernels, which taste like an 
wncooked broad bean and are situate at each end. The 
leaf is lilac-shaped and is made of three petals or 
e Will the plant oatlive an English winter? 

(12187.] — Liquid and Solid. — What are the 
generally received definitiens of the words liquid and 
solid ? a book before me mero is called a solid, 
while in Gauot's Natural Philosophy,” it is ranked 
with the liquids.—C. P, E. 

(12188.]—Chemicals that Absorb Moisture.— 
Will some one give me s list of chemicals that absor 
moisture from the air? Not such as lime, which does 
not thereby become damp, but such as become and 
remain wet from the moisture absorbed.—LXXXVIII. 

I12189.]J— Mechanical Rducation.— Will you or 
any of your readers inform me of a school where they 
give a thorough preton mechanical education ?— 
QUADRANT, Nottingham. 

[12140.}—Chemical.—Can any one tell me if the 
mode of making potassium by Professor Dolbear, and 
described in last week’s Mzucuantc is at all dangerous? 
I have hitherto understood that it is not the cost of the 
materials so much as the danger Inourred in making it 
that is the reason of its being so dear. Also, how would 
it be separated from the coal-oll completely, so as to be 
fit to use ?—J. S. HOYDES. 

12141 — Watchmaking. — Will “A Yorkshire 
Pivot kindly inform me how to put an isochronous 
hairspring toa lever watch? Also, how to put a new 
jewel hole in the ‘scape wheel cock of a Geneva watch ? 
No AMATEUR. 


112142.)—Leaky Tubes.—What is the proper way 
to stop the tubes leaking in « portable engine, firebox 
end. The tubes are very good?—F. G. R. 


[12148.]-Oayenne.—I have to pack occasionally a 
s or two of small packets containing cayenne. 
generally have a cold after it, caused, I believe, by the 
cayenne. Can any of your readers give a plan so that 
I can eseape its disagreeable effects 7 It also causes me 
to sneeze very much.—J. G. 
(12144.)—Timber Houses.—-I shall feel obliged if 
aome of your numerous readers will inform me of the 
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best mode of constructing half-timber framing for out- 
aide WaLa Kiring the best method of keeping the 
waather froin the interior. I propose doing it thus— BrE 
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Mecunaxio the dimensions of 
to drive it with facility? Also best shape, thickness of 
Soppor, whether riveted or brayed, and probable vost ?— 


(12146. ]— How to Procure a Patent.—I have oon- 
structed a new apparatus which I am desirous to protect 
by letters pee bat bave no means to employ a law 
sen Will any of my fellow subscribers to this journal 

dly inform me how I may proceed to obtain a patent 
myself? and they will greatly oblige—G. Y. 

12147.) — Cochineal. — The other day I made a 
fixateur for the hair, after a recipe in Beosley's “ Useful 
Druggista’ Receipt Book,” adding mucilage of trajacanth 
to a solution of oochineal in spirits of wine, scenting 
with otto of roses. Instead of being coloured red as one 
might expect, the resulting compound was of a dirty 
grey colour. What was the cause of this?—D. N. E. 


(12148.}—Boiler Query.—I have a boiler of sheet- 
iron three-sixteenths inch thick, riveted with żin. rivets 
lin. spart, 2ft. Gin. high, 1ft. 10in. diameter, with six 
tubes of lin. internal diameter of iron external fire-box. 
What is the greatest pressure it is safe to work at, and 
what horse-power is it ?—Lanca. 


(12149.)--Fellmongering.—Willany readers inform 
mo how wool is taken of sheepskins by Deins of spirita, 


or recommend a work on “ Fellmongering ?"—Carr 
Cor oxr. 

Lais] — Photography. — Could any subscriber of 

practical experience advise an amateur which would be 
» the best process for him to adopt—viz., the old plan of 
collodion and silver bath or the new collodio-bromide 
process? I should work elther process in the wet state 
and chiefly for portraitare. A hint g two as to the 
advantages and disadvantages of either process and 
short working details, would obllge— Tatrop. 

(12151) — Concrete Engine Beds.—I wish to 
knew if there are any concrete engine beds in use, and 
if so, how do they answer? Are they as substantial an 
firm ag those of ashlar stones? Does the conesrete take 
Jong to set 7—NortTH-Wesr YORXSEIRE 

Hail Dy Raw Cotton. — Would some of 
“our” brother readers kindly inform me the cheapest 
and quickest way te dye raw cotton a good black, if 

o by ealy one immersion if the dye ?—F. E. 


h the columns of the! 
e boiler I should require ; 


(123158.;—Ant Hill Earth.— Could Khoda Bax” 
kindly put me in the way of importing some of the ant- 
hill earth, mentioned a year or so ago by Eos (who for 
some reason seems at present eclipsed), as used by 
native jewellers, &c., as moulds for casting metals into? 
A quart or so would be sufficient. I will give my fellow 
readers the benefit of any success I may obtain by using 
it. In a former letter 1 mentioned 2 brick dust and 
1 plaster as answering for brass, &0., and so it does, bat 
I want something harder and not so friable as this 
mixture heated red hot becomes.—ParoveEn. 

(12154.J—Coloured Printing Inks.—Will “Zoo 
Andra” bo kind enough to mention the name of the 
varnishes used iu mixing the above ?—H. W. 


(12155.)—The Suspended Shilling.—Another 
Reason Wanted.—Like the problem of lifting heavy 
weights without difficulty, the following is an old ex- 
periment, but may, like that, afford food for the in- 
genuity of some of our“ experimentalists, in trying to 
discover the raison d'être. Tie a shilling to one end of 
a piece of thread, and hold the other end between the 
thumb and forefinger of the right band; rest the elbow 
upon the table and throw back the hand so that the 
thread shall pags over the ball of the thumb, and let the 
shilling be suspended in the centre of an empty tambler. 
Premising that the hand of the operator be perfectly 
steady, the shilling will in a few moments become per- 
fectly steady also, and will maintain a state of rest for 
a moment or two, when it will assume the motion of a 
pendulum, increasing in velecity until it strikes against 
the sides of the glass, which it will doa number of times 
equal to that of the hour which is nearest at hand—e. g., 
if the operation be performed at (say) a quarter to 
twelve, it will strike the glass twelve times; if at a 
quarter to one, only once. Its motion will then gradual] 
subside until it akain remains suspended at perfect res 
after Which it will move no more. I have repeatedly 
performed this experiment successfally, and have wit- 
nessed othors do the same. I have also seen others, 
whose bands appeared . steady, utterly fail, the 
shilling persistently refusing oscillate. The former 
pari of the experiment may be explained, I imsgine, by 

be action of the pulse, but how to account for the 
shilling striking the hour is the desideratam.—H. G. W. 


[12156])—Mice Eating Peas.—I have sown both 
peas and beans in my garden twice, but mice or some- 
thing else eat them. Please say what would prevent 
these marauders doing 20.—8A0OR. 

(13167. —Smell of Paint.—Will some one be good 
enough to say what will take away the unpleasant smell 
of new paint ?—Sxraaox. 

(12158)—Packing Rings of Piston.— Would Mr. 
J. O. Molton or any brother reader of “oar” valued 
MECHANIC, tell me how to turn up and fit the Packing 
rings toa piston? Mine is Sjin. diameter; are they 
merely sprung ou for such size ?—M. L. DopsworTH. 


112159.]J— Lime Juice.—Wiil Mr. S. Bottone or some 
chemical friend inform me what lime juice and lemon 
| juice are made of, and how ?—J. R., Leicester. 


(13160. —Sizə of Iron Tool, &O.—Thauks to Mr. 
Purkiss for the kind and satisfactory manner with 
which he has answered my qosan, bat I wish to 
trouble him once more. Will 
what proportion he finds best of iron tool to mirror? 
I may, perhaps, just say I am anxious to arrive at per- 
fection with my mirrors, hence the reason of my trouble- 
ing Mr. Parkiss. I have made some very good mirrors, 
and have one at present with which I can read (under 
favourable ciroumstances) the Inventor's column 180 
yards distant.—OPTICAL BRICKLAYER. 

161.}—Mangle.—Will some kind mechanic help 
7 I wish to make a mangle. I want the sizes of 
timber in the frame, length and width of frame, and 
what sort of wood would stand best. The sort I want 
is one of those that works with a chain.—ManeLe 


1162] — Machine Punches.— Will any reader 
kindly give a short description of any machine punch 
other than the lever, the screw, and that exerting force 
by an arrangement of cog-wheels ?—Trr AGAIN. 


(11163.])—Meerschaum Pipes.—Will “ Zeta” de- 
soribe the process of re-waxing a pipe? Can it be done 
by a non-professional? Also, how can I remove the 
colour from a pipe, which has not coloured nicely ?—W. 


ALLAN. 
(12164]—Temperature of the Planets —In the 
article on“ Jupiter“ in the number for May 24 p. 244, it is 
assumed that an intensely heated planet is “ unfit to be 
the abode of living creatures.” Are there any scientific 
grounds for believing that oar own temperature is the 
only one suited for living beings, or the best one? Does 
the great heat of Mercary, for instance, preclude that 
planet from swarming with creatures as delicately and 
wonderfully adapted to surrounding conditions—of 
which temperature is only cne—as we are ourselves ? — 


TELLUS. 
(12165.]—Cream Cheese.—Will some subscriber 
kindly Inform me how to make a good cream cheese? 
Alan, how to prepare or make rennet for the same 7— 
FLAX DRESSER. 
f12166.}—The Enfield Rifle.—Why is the Enfield 
rifle bored out to 577 of an inch ?—WiLLiaM MILLAR. 
167.}—Dry Soap.—I should be very glad to know, 
benen the Mrchaxic, the ingredients of, and modus 
operandi requisite to produce, the dry soap, such as 
Shaw's, now so much in use.— Ax OLD Weston SUB- 
SCRIBER. 
(12168] — Limelight or MHlectric-light for 
o Lantern.— Pune Committee of a Young Men's 
Christian Association are desirous of obtaining replies 
to the following queries from one of the many readers 
of the Mrowanic who has had practical acquaintance 
with the matters inquired of:—l. The first cost of a 
superior single and double Isntern with limelight, and 
also with electrio light, all necesssry apparatus to be 
included. 2 The cost of working each for each occa- 
sion on which it might be used. 3. Which is the 
cleaner and more easily worked? 4. The advantages 
and disadvantnges of each kind. 5. How many cells 
would be required for the electrio light, and which kind 
of cell the best? 6. To what other uses could the 
electric light be put that the limelight could not? Any 
other information that might seem necessary would be 
thankfolly received. —Hon. BEC. 
3160.)—"“E L. G” and the Yorkshire Wold- 
Combes.—May I ask E. L. G.“ (1) how the Lyellists ” 


account for the Yorkshire wold-combes? (2) How does 
he account for them ?—HEDERa. 


(12170.]—Dyeing.—Can any reader inform me if 
there is an association for the special instraction of 
dvers in the chemistry of dyeing, in any town in the 
United States? If so, where ?—JEUNE TEINTURIER. 


(12171.)—Utilising Chemical Produocts.—Will 
Mr. Bottone, Sigma, or any other competent kind 
friend, inform me of a method to save the following 
valuable products, which I am convinced ought not to be 
thrown away? In electro-plating establishments silver 
is stripped from articles by means of saltpetre in hot 
sulphuric acid, and then precipitated by common salt. 
I am not a chemist, but I suppose when the chloride of 
silver is taken from the solation, there remains nitrate 
of soda and sulphete of potash dilated with about eight 
timestheir volume of water. How can I cry out. 
these salts to pay? I should like to take them out in 
the form of caustic potash and soda if possible. Can it 
be done by means of lime ?—Susscrrmer. 


(12172.]—-Constipation.—As a regular subscriber 
may I ask for advice of yoy numerous and talented 
correspondents for the foll6wing:—I am a dreadful 
sufferer for most obstinate constipation. Perhaps some 
of your correspondenta have received relief from this 
annoyance, and would gladly give their experience for 
the benefit of a eufferer. I have been under eight 
doctors, and they give me no relief—at least only tem- 

{19178.]—Coloured Ink.—I have used Judson's dyes, 
which I find advertised in the Enciiso MxCRHAAIC, to 
make various fancy inks with, yet they all seem to want 
lustre when they become dry on the paper. I would be- 

d if some correspondent would tell me what to add to 

part this required quality.—E. B. F. 

(13174.)—Agriculture.—I am anxious to know how 
to discern between red clover and American cow-grass,. 
and beg to submit the query to the kindness of some of 
“our” agricultural readers. These 8868, 80 seemingly 
alike in appearance, are strangely rent in the effects: 
they produce on cattle fod on them. The cow-grass may 
be eaten with impunity, but the red clover, if eaten to 
excess, generates such quantities of gas in the cow’s 
stomach, that it swells to an immense size, raptares 
and bursts, se that the cow dies apoedily.—E. B. F. 

[(12175.]—Soundboard.—“ The Harmonious Black- 
smith" has told us that the tones of a musical box can. 
be increased in loudness by placing the instrament on a 
sonndboard. Will he kindly say what size, and how 
I am to construct a soundboard suitable for a musical - 
box which is about 2ft. in length by Sin. square and 
would it not be better to take the mechanism out of the 
box, and screw it directly on the board ?—E. B. F. 


112178.]— Hydrogen Flame.—I want to procure a 
good hydrogen flame, and for this purpose I have fre- 
quently put zino with sulpharic acid and water, into a 
bottle fitted with tube, with small bore as directed in 
books; bat I have invariably been rewarded by an ex- 
plosion of the whole affair, and though I have repeatedly 
tried, I have always failed to attain my desire. I wait. 
some time for the alr to escape, but it is no use. Iam 
well acquainted with the theory, but very deficient in 


o be kind enough to say i practice. Perhaps our” practical friends can help me. 


I desire to express my thanks to F. R. A. S.“ for his 
kind answer to my inguiries respecting Japiter.— 
WHITAKER. 
(12177..— Algebra. — In Todhunter’s Algebra,“ 
section 147, the author says that the expression 
a 


(a—b) (a—c) (-a) 
b 


i (d -a) (b—c) (4-6) 
FCC 
(cao) (e- d) (x-¢) 
may be written 
a 
F (a - b) (c- a) (x-3) 
b 


~ (a-b) de) =) 
e 
(ea Ce) -e) 


Will some fellow reader kindly explain how this trans- 
formation is effected, and give the rule ?—W, M. 
[12178.])—French Magazine.—Can any subscriber 
to ours“ give me the title, price, and name of the pub- 
lishers of a French magazine combining solence aud light 
literature, like “Chambers’s Journal”? The “ Revue des 
1 Mondes is too much of a political periodloal.— 


“JACK OF ALL TRADES.” 
Sixck we went to press last week we have received 
from— 


Solicitor as * è £1 1 0 
G. H.G. eee 1 1 0 
Curative aes iss 110 
Manus oie see 1 1 Q 
J. Halden. 158 ies am 1 0 0 
T. Wheatley and Rev. Gerard Smith 015 0 

519 0 


We intended at first to contine the sum to £10, but 
as others have signified their desiro to subscribe, we 
can bave no possible objection. And if two others 
will send us £1 1s. each, we will transmit to “Jack” 
another cheque for £10 10s. Jack“ is at Matlock, and 
has been there a week, and is likely to derive much 
benefit from change of air and scenery, and the cura- 
tive treatment he is undergoing. One reason why we 
willingly fall in with the desire to make the sum £21 
in all, is that Jack hasa large family solely dependent 
upon him for a livelihood. 

After tho £21 are subscribed the list will be finally 
closed. This must not be looked upon as a general 
subscription, but as a sum presented to a kiudhearted, 
industrious, and deserving man, by a few brother 
readers who appreciate and respect him. 
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OHESS. 
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ALL communications intended for this department te 
to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough-road, Brixton, S. W. 


A gathering of chess players will take place at the 
Crystal Palace on July the 18th and 20th, under the 
auspices of the British Chess Association. 


TO CORRESPONDENTS, 
J. K.—You will see that we have availed ourselves of 
your smart little problem. 
R. A. Proctor (Clapham).—We are much obliged for 
the problems, which shall receive our best attention. 


Aznco.—Your problem shall be examined. In the 
mean time have the goodness to forward your name 
and address. 


A. R. Morison (Swansea).—The variation is wrong. If 
(I) K to Q Kt 7; (2) Q to K B 6 will not solve it, 
compare the published solation. 


T. T. D.—Thanks. Next week. 
F. OwdEN (Hoxton), and Wrsear (Dulwich).— Problem 


No. 1 cannot be solved in the way you propose. | 


Coprect solutions to Problem 1 have been received 


| 


—R. G. B.—Cltrus.—W. H. T. -Noturb—B end.— 
J.C.—Joshua B. Rayner.— W. L. Pendered.—Francis 
M. Crichton.— Francis Weatherbof.—R. Walker.— 
John Fielden.—John Hick, M.P.— Assoc. Inst. C. K 
Bisnatus—W, H. Skelton.—Tbe Harmonious Black- 
smith.—A Constant Reader.—A Fireman.—Cyclone.— 
W. Marquand.— R. G.—A Sub.—R. Tervet.— R 8.— 
Amateur.— Jas. Ford— John Hopkins. — R. C. T.— 
A. Tolhausen.— James Hastie.—An Old Subscriber.— 
Nemo.—Charles Watson.—X. Y.—Sheffield.—R. A.— 
A Plain Man.—G. H.— Flax Dresser.—Sheffield Blade. 
— C. J. Recordon. — Andrew Wilkie. — Dane.— An 
American Amateur.—Countryman.—Tom the Tinker 
—W. Allan.—J. W. Fennell.—P. W. Wyatt.—Philo.— A., 
Liverpool.—A Practical Man.— J. Foster.—Manus.— 
H. Hargreaves.—B. R. B.— A. H. Allan.— A. J. V. G.— 
W. L. G.—J. F. E.—8. T. Edward Slaughter. 
C. H. W. B.- W. S. and H. M.— W. Bush. -H. G. M.— 
C. H.~Thetamu.—T. B.- W. R. Hall. 


W. SMITH. — Tour reply is an advertisement. 
W. P.—Conzult our advertisement pages from time to 


time. 


J. WILIIXS.— Thore is some force in your observations. 


but correspondents must be allowed a certain amount 
of latitude. We decidedly question the wisdom of 
striking out every passage that might run against the 
susceptibilities of every reader. If such a policy were 
tesorted to, our letters “to the editor” wonld lose 
much of their piquancy and charm, and become to a 
large extent ‘‘stale, flat, and unprofitable.” Besides, 
no correspondent who has anything worth saying 
wold submit to it, 

W. R.—Not suitable. Try again, and if unsuccessful 
try once more. 


from R. A. Proctor; J. Beresford (Vauxhall); and G. H.— Have done with shams. Try and deal with 


C. D. (Clapham). 


PRORBLE ANT II.— Bx J. KLING. 
Black. 


TS, 
4 
7 
4 
4 
Z 
4. 


Www 


White to play and mate in three moves. 


SOLUTION To PROBLEM I. 


White. Black. 
1. K to Kt 7 1. Kt to Q B 8 or (a) 
2. Q to Q 5 (ch.) 2. Kt. takes Q. 
3 (a)l. P to K. 3. 
2. Q to B 8 (ch.) 2. K moves. 
3. Q mates. 


— a ET) 


THE ENGLISH MECHANIC LIFEBOAT FUND. 


scriptions to be forwarded to the Editor, at the Office, 381, 
N Tavistock-street, Covent- garden, W. O. , 


Amount previously acknowl ee ws 4888 12 1 
F. Weatherh ER ee ee oe ee ee 0 1 0 
Henry Newman .. oe . ee os ! 61 0 
H 0 een 0 ee ee ae ee ge 0 3 0 

4385 18 1 


ANSWERS TO CORRESPONDENTS. 


— —— 


„% Al communications should be addressed to the 
EDITOR of the ENGLISH MRORANIO, 81, Tavistock-street, 
Covent Garden, W.C. 


The following are the initials, &c., of letters to hand 
up to Tuesday morning, June 11, and unacknowledged 
elsewhere :— 


J E. Crowther.—J. B. Ward.— D. H. G.— Capt. D. F 
Allan. — Wm. Cooper.— J. M. Mayfleld.—R. A. Proctor. 
Charles Brewer.— B. C. Hughes. H. B.— Geo. Sant. 
Frank Mason. — H. T. Miles.— Rev. Gerard Smith.— 
E. Colling.—J. C. Lambert. T. A.— Wm. Milroy.— 
John Bailey and Co.— Cunningham and Co.—Dr. T. C. 
Burton.— R. Starkie.— General Thompson.— 8. Hewitt. 

H. Gosse. — Shasloden.— Rev. J. O. Carriok.— 

W. L. Nash.—J. Hewitt.— E. W. Gadsby.— J. H. T.— 

8. H. B.— M. Paris.— E. L. G.— W. F. Potter.—495.— One 

Anxious to Learn. —F. M.— Aroma.— A Newport Lad.— 

En Avant. —H. B. E.— M. H. B.— M. N.—J. Marsden. 

C. A. S.— Constant Reader. E. H.— A. Woolsey Black- 

lock. — M. D.—Lenla.—A Subscriber.—~A. R. Molison.— 

J. U.—Vuleanite.—Another Gray Beard.— . Tausley.— 

J. Tolver Preston.— Canis Manor.—Scrutator.— Kelby. 

—T. H. F.—Cottager.—Trigo.— D. T. L. R— W. Hooper. 

—J. W. Taylor.— Aleph. —Malca.— C. B.—A New Sub- 

scriber.—Gaucho.—W. Rose. —Rat-Tat.—Excelsior.— 

P. France.— W. Bush.— P. H. Holland.— J. T; B.— F. 

Packman, M. D.—E. B. Fennessy.— William. W. 8,— 

Henry Newman. T. S.— W. H.—Young Student.—T. R. 
Rev. T. W. Nichol.—Wondering Willy.—M. Pike.— 
Beacon Lough. Honry Bailey.— Z 00 Andra.— Tripod. 
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realities. 


R. B.—Yonr solution of the Fifteen School Girls” is 


interesting, but we cannot afford more space for a 
consideration of the subject. 


Communications which can only appear as advertise- 


ments to hand from Ovo, G. E. Crick, R. Whitham. 


Yorx.— Write T. R. Willis, who advertises in these ↄnges, 


or some other manafacturer. 


NRIL Down1E.—The advertisement is that of a quack. 


| J. F. WILKINSON.—You must put your first question 


more plainly before we can answer or insert it. For 
your second see indices to back volumes. Your third 
would occupy too much space; try the experiment 
yourself. j 


NavriıLus—By constant and reiterated application, and 


a determination not to be repelled. 


| PHILaNTHROPIST.—We think not. 


F. E. 
F. Parry, J. F., Great Walker, T. Baker, aud Young 


J. Banwick.—Your letter on Scientific Education is 


inadmissible, on account of its theological compari- 
sons. It is, moreover, somewhat incorrect. In the 
matter of scientific education the State “helps those 
who help themselves.” If you and a few of the 
leading inhabitants choose to form a school of science, 
and pat yourselves in communication with South 
Kensington, you will obtain help and increased 
facilities. If none of your townsmen have sufficient 
energy or publio spirit to move in the matter, don't 
blame the Government. Do we understand from one 
part of your letter that you think the public libraries 
of all towns should be entitled, like the four great 
libraries, to demand free copies of every book and 
newspaper published? Wethink not. At present the 
tax is comparatively insignificant, though even now 
it presses with some force on the authors or publishers 
of expensive works, but we protest very strongly 
against any such gratuitous addition to our cireulation 
as you appear to: contemplate. 

D.—We do not know. 


Mechanic are referred to indices to back volumes. 


Jans CUNLUFFYE.—For different reasons we cannot 


undertake the responsibility of answering either of 
our questions. See indlees to back volumes, for 
nformation on imperfect hearing. 


Hokes.— There was no necessity for your second letter. 


If your reqnest were particularly complied with, 
gome one else would be disappointed. Though 
you have taken in the work for so many years, 
you have not sufficiently appreciated its character 
and purpose. Every attempt that has been made 
to supply the mechanic class,” as you call it, 
witb an organ exclusively devoted to mechanics has 
failed; and if we followed your advice, we should 
most likely fail too. The ENGLISH MECHANIC is what 
the mass of its readers make it. It is based on the 

rinciple of mutua! help. As a rule, each subscriber 
Anda in it something he likes and other things he does 
not oare for; and, as a rule, he contributes to its exis- 
tenee, not merely for his own sake, but for the sake 
of others. Though you have taken in fourteen volumes 
of the ENGLISH MrcnAxic, you appear not to exactly 
understand its essence. You are a watch and clock- 
maker, and the Eneiiau MRCHANIC contains week 
after week fragments of useful information on watch- 
making. But there are watchmakers and watchmakers. 
Some are only interested in their craft ; others like to 
know something of other industries and sciences, of the 
laws and constitution of nature, and of the motives 
and movements of man. It is for the latter section 
that the ExeursH MECHANIC exists, and by them it is 
partly sustained. Itis the same with photography, 
with engine-making, with turning, with fiddling, and 
the thousand and one things discussed from time to 
time in our pages. We try to give something for the 
craftsman and more forthe man. Jud:ing from your 
letter, the ENauisH MECHANIC, with its multifarious 
information, its wid3-reaching intentions, and tho true 
freemasonry spirit which exists amongst its readers, 
is not the journal best fitted for you. Weare sorry for 
it. Wo mustdo our work, andthe ExOLIsH MECHANIC 
must endeavour to fulfil its mission notwithstanding. 


E. L. G.—Your long letter on Who Invented Noah's 


Comet” next week, and then we muat close the con- 
troversy, as it is puhsing aside mora demonstrable and 
practical matters. We hava no objection to the 
discussion of the widest reaching theories, but they 
should be treated as sandwiches between meals, and 
not as the menls themselves. 


J. B. SRARPLEY.—Ask for as much information as you 


may want, and give in return as much as convenient. 


WILLIAM HUORHTSA.— We cannot undertake to recommend 


articles that are advortised. The one you inquire 
about is supplied by a respoctable house. 


Prstou.—No. 


mauulacture of sugar aud in apparatus 
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shirt, and other 


G. W. K. L.— Thanks for your information on the Arti- 
Lancet philosophy. To publish your able letter would 
only advertise still further a piece of barefaced 
acter Some people den’t care what is said about 
them as long as they can get talked about. They live 
by notoriety, and y would rather be exposed and 
painten in their true colours than treated with silence. 

e will not even gratify them by your witheriug 
exposure. Whoever will help us to put down shama, 
whether great or small, and to counteract the influence 
of humbug in any direction, has our heartiest thanks. 
We hate, with an inextinguishable hatred, quacke 
of all kinds, and we will take good care that the quac 
who bas been trying, rather adroitly we admit, to 
advertise himself through our query columns shall 
not do so again. Once more, G. W. K. I.,“ our 
thanks. 

G. T.— Tours about Westminster clock has been an. 
gwered. 

QUILIBRIUM.—F or what purpcse. 

. M. Dracn.—Your corrected diagram arrived too late. 
JoserH Ros ET. L. T. C. B., and AnaLrgr.—Query 12089 
was 2 commercial one, and got inserted by mistake. 
PyrruMaric LEVER.— Yours on “Defects in Harmoniums“ 

next week. 

A „ RRkADpER.— See our footnote to E. L. Gs” 
etter, 

. M.—Certalnly not. 


THE INVENTOR. 


— 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING JUNE 4, 1873. 


1611 A.C. Hobbs, St. Martin's-le-Grand, and J. M. Hart, Cheap- 
side, City, for improvements in safes and other depositories for 
property and otber articles of value, and in door for such and other 
places, and in locks or fastenings for the same, part of which im- 
provaments is een to other structures. 

1612 C. A. O. Eekhold. Green-astrest, Letcester-square, for an 
arab ovement of an apparatus for supplying ink on a pen fixed in a 

older, 

1618 H. B. Barlow, Manchester, for improvements in m 
or apparatus for wasbing, dyeing, and otherwise treating fl 
substances and other materials. A communication. 

1614 A. M. Olurk, Chancery-lane, for au improved engraving, 
cutting. and carving machine. A communication, 

1816 8. Duer, Harewood, gquare, Middlesex, for an improred 
malo of and apparatus for liting ships out of the water. 

1416 J. H. Dennis, Liverpos!, for improvements in the treatment 
10 copper precipitate and in the utilisation of impurities contained 

eroin, 

1317 J. Pickap, Tong, Bradford, for improvements in grate bart. 

1416 W. R. Lake. Sonthampton-buildings, for mn rovements in 
the manafactnre of railway rails, und in apparatus employed 
therefor, A communication. 

1619 W. R. Lake, Sonthampton-baildiogs, for tmvrovements in 
the manutacture of railway carriage and locomotive wheels, and In 
apparatus employed therefor. A communication. 

1620 J. Ridadale, Minorles, City, for an improved means ef con- 
centrating licht for signalling purposes, and fn appliances eon: 
nected therewith. 

1691 P. A. Dacros, Bordeaux, France, for improvements in 
tricycles and like carriages, A communication. 

1622 E. Burstow, Horsham, Sasecx, for a Lew or Improved eas 
stop or fastener, 

1623 D. Pidgeon and W. Manwaring, Banbary, for improvements 
in reaping machinea. 

1624 W. Hibell, Balsall Heath, Worcester, for improvements in 
annealing pots. s 
i 16325 H. K. Doria, Liverpool, for improvements in miners’ safety 

amps. 

1636 A. Dawson and HI. T. Dawson, The Cedars, Chiswick, for 
improvements in typographic etching and engraving, sod in 
apparatus employed therein. 

7 J. Gathercole, Loughborough-road, North Brixtoa, for aa 
improved machinery for making bricke, tiles, and articles 55 
sizes and aha pes of plastic, cohesive, aud other and for 


measures of capacity of various sizes and shapes. 

1638 T. Slater, Euston-road, for improvements in apparatas fe 
obtaining „eleetrio light, and in magneto-clectrie — to 
need therewith, which machines are applicable for other parposes. 

1629 H. L. Muller, Birmingham, for improvements mnr 
ments for extractiog or withdrawing nails, spikes, bolts, 
for other liko uses. A communication. 

1630 T. Corbett, Shrewsbury, for improvements in wianowing 
and crain-dreseing machines. fis 

1031 L. A. 7 4 i for improvements in buttons for cals. 

milar purposes. 
1682 C. Martin and H. Martin, Great Winchester-street, CHY, 
for n in 5 = tb, tor re: 

1683 T. ewkes a . J. Freeman, Weymou 
meses 15 the construction of tables to be used for tarda, dining, 
and other purposes. R 

1634 L. G. Lyaons and H. V. Forbes, Gloucester, for rans 
ments in the manuiacture or composition of paints or sabstsn 
for covering or coating various surfaces. tor eon: 

1635 K Long, Liverpool, for an improved cane or book, 15 
taining postage. receipt, and other stamps, and tickets and ls beh. 

36 E. Keirby, Rochdale, fer improvements in machinery 
apparatus for recording low water in steam boilers. of 

1687 C. Moseley, Manchester, for condensing the vapours 


conl-tar naphtha. 
$ for improvements in galvanic 


1688 H. Highton, M.A., Putney, 
batteries. portable 
ese ; c. Whitirg, Tanne for improvements in 
elongating ng and other tables. 
Jaret 10 ideen 155 hines Essex, for improvements 12 
achromatic object glasses for microscopes. 
9 5 „ Paris, for improvements in labels for stufi and 
other similar purposes. . 
1612 R. Faulkner, Kensington, for improvements in the prepan 
tion of N and other prints for oolonring. 
` 1548 J. H. ickson, Harefield, Middlesex. for an fu 
Process of and machinery for treating fibre-ylelding plan 
purpose of obtaining useful fibres therefrom. bolere. 
1644 R. Hanson, Halifax, for improvements in steam Ingrore 
1645 12 N. Porteaus and G. C. Braco, Edinburgh, for 
menta in and applicable to lamps. 
1155 be R. Lake. Boathampton-bul'äinge, for improvements in 
railway Meepers or crogs-ttes, A communication. val 
1647 J. F. Ollard, Lloyd's, City, and H. K. Barrow. part 
Exchange-buildings, City, for a new description of playing 
A communication. of prodee 
1648 T.J. Smith, Fleet. street, for an improved means u % tb 
ing and 1 musical tones, und in sppassas 
rpose. communication. re- 
P84) M. Donbelt. Berners-street, Oxford-stront, for ges 
3 ee preparation of iron ere pa poses where res 
streng necessary. A communication. trough? 
1860 T. Everitt, Norfolk, for improvements in feeding 
or bins for sheep and ether animals. bottles. * 
1681 J. Bolt. Halifax, for an improved stepper for ts in safely 
1652 E. T. Hughes, Chancery-lene, for unprovemen 
valves for steam boilpra. A communication. tallic bale to 
168 oe S. Walker, Liverpool, for an improved me 7 
or buckla. ts 
550 0. pamer, panion, SN otorten 15 improvement i 
machinery for soud or puring skins af hide“. 
its, W. R. Lako, Soathampton-baildiugs, for improvenadt j 
ne for bricks. A commmnicanon, ts 
1468 W. R. Lake. Southem pton-baiidings, for Improve "iiot. 
metallic packing for making steam, air, gas, or water 15 
ecommanication, tion” 
1657 D. Nicoll, At Paul's-ohurch vard, for improved I benden 
applicable to woven and other fabrics for the pur po 
the same unir flammable. 


. in th 
1658 A. V. Newton, Chancery-lane, for improvements 


e 
to de used there:or- : 
communication. 
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REPORT OF THE COMMISSION ON 
SCIENTIFIC EDUCATION. 


1 report of the royal commission appointed 
, to inquire into the arrangements at present 
in force for affording scientific instruction to the 
masses, and for promoting the advancement of 
science, was published some few weeks back, and 
many of our readers will doubtless be interested 
in learning the recommendations of the commis- 
sion as to the improvement of the mesus in vogue 
for achieving these desirable objects. The com- 
mission consisted of the Duke of Devonshire, the 
Marquis of Lansdowne, Sir John Lubbock, 
Professors Huxley, Stokes, and H. J. 8. Smith, 
Dr. Sharpey, Sir J. P. Kay-Shuttleworth, 
and Mr. B. Samueleon, with Mr. Norman 
Lookyer as secretary, names which afford suffi- 
cient guarantee that no points worthy of con- 
sideration have been overlooked. Commencing 
with the state of scientific instruction in training 
colleges and elementary day-schools, the Com. 
missioners, while approving the principle laid 
down by the Revised Code of 1861 that the money 
grants shonld depend to a considerable extent on 
the results shown by individual examination, 
consider that the limitation of such examination 
to the t three r's” has unfortunately narrowed 
the instruction given in elementary schools, and 
curtailed the syllabus of the training colleges, 
producing a very prejudicial effect on the educa- 
tion of the country. They do not underrate in 
any way the necessity for a thorough grounding 
in reading, writing, and arithmetic—subjecta, 
which are, in fact, the very foundation of educa- 
tion, but they consider that the introduction of 
“extra subjects” into the curriculum would in 
no way interfere with the requisite amount of 
drilling in the “rudiments.” With this opinion 
moet of those who are practically acquainted 
with teaching must, we should thiok, agree; for 
as a matter of fact one at least of the three 
elementary subjects can be made to contribute in 
no small degree to the teaching of the rudiments 
of the natural sciences. Suitable books are 
ready to hand, or might soon ba written, the 
language of which, while adapted to the re- 
quirements of the scholars learning reading 
ag reading, is still sufficiently “ technical 
to convey a sound idea of the facts of which 
it treats. The New Code of 1871, there is 
only ioo much reason to fear, will have practi- 
cally but little effect in widening the range of 
education in elementary schools; the grants are 
given almost wholly on the attainment of the 
required proficiency in the “three r’s,” and little 
encouragement is offered to the study of other 
subjects—even history and geography. Under the 
present arrangement, if 75 per cent. of the 
scholars pass in readivg, writing, and arithmetio— 
a result almost invariably attained in fairly good 
schools — the maximum money allowance is 
awarded; and as a matter of fact the existing 
schools did earn last year almost the full grant 
without requiring the assistance of the “extra 
subjects.” „To alter this, in one sense, undesirable 
state of things, the Commissioners do not propose 
to raise the standards in such a manner as to 
reduce the passes below the 75 per cent., because 
they think, and very properly too, that such a 
courge would tend to discourage both masters and 
pupils; but they consider that instruction in the 
preple of natural science can be and ought to 
e made an essential part of the course of instruc- 
tion in every elementary school. They submit 
that the scale of payments may be so arranged as 
to encourage regularity of attendance on the part 
of pupils, to secure a sufficient staff of qualified 
teachers, and, at the same time, to insure the 
successful teaching of the rudiments, while a suffi- 
cient reward is given for proficiency in extra sub- 
jects. This, however, is a mere detail which can 
easily be arranged by the Education Department. 
What we desire more especially to draw attention 
to, is the repeated expression of the opinion of 
e Commissioners that seientificinstraction must 
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form a sine qué non in the curriculum of every 
elementary school. Whatever difficulties may at 
present stand in the way are not insuperable, and 
“ there oan be no good reason why such elementary 
scientific instruction es bas long been given in the 
primary schools of Germany and Switzerland 
should not be bestowed upon English children.” 
Several of the schoo] boards have already deter- 
mined to make elementary physical science and 
social economy essential subjects in all schools 
under their jurisdiction—and the lead once taken 
others must follow. 


The instruction which the Commissioners 
desire to become the rule and not the exception, 
though scientific in substance, would be free from 
needless technicality, and would be almost 
entirely confined to those facta which can be 
brought under the direct observation of the pupils. 
It is, in fact, that kind of instruction which is 
understood by the term object-lessons.” These 
would be so arranged and methodised as to afford 
an intelligent idea of the prominent phenomena 
which lie sround the every-day life of the in- 
habitants of a civilised world; and are the very 


facts which children do not notice, and which | 


have hitherto been beld in slight regard by the 
arbiters of the primary education of the country. 
These “ object-lessons” would not, of course, 
necessitate expensive apparatus or a complete 
mastery of the sciences by the teacher; they are, 
there can be but little doubt, the very best means 
of awakening in the juvenile mind the perceptive 
faculties, and the principles of the sciences thus 
mentally grasped are never afterwards forgotten. 
It is a question, too, which we should like to see 
discussed, whether it would not be advisable to 
„ sacrifice” one of the half holidays, at all events 
in the winter months, to that devouring element,” 
science. We even venture to think that the 
children themselves would answer this question 
in the affirmative ; for the afternoon’s instruction 
which could be provided by an intelligent master 
at an expenditure in the first instance of a few 
pounds, might be made the source of much 
amusement, which would in reality, however, 
only serve to make the knowledge it is desired to 
impart stand out all the clearer and more promi- 
nent. It is true, as the Commissioners say, that 
in order to make the scientific instruction in these 
schools as successful as possible, the teachers 
must not only have acquired the needful amount 
of scientific knowledge, but must also have been 
carefully trained in the special methods of teach- 
ing acience. It is not to be expected that all, or, 
indeed, any of the masters will display the 
skill of a Tyndall or a Huxley, and explain 
the transformation of energy into heat and 
the various branches which spring from that 
scientific tree, by means of a lucifer match 
or a hammer and a nail; but just that amount of 
ability is necessary which can put facts before 
the children in such a manner that they find no 
difficulty in comprehending and appreciating them. 
It is just at this point that the Commissioners are 
compelled to express their fear that the pre- 
sent machinery of the training colleges is inade- 
quate to supply the necessary training to the 
students, and that an extension of the 
curriculum could not be expected to succeed until 
the means of scientific instruction are more com- 
plete, and the students receive a better prepara- 
tion, or remain at the college for a longer period. 
Under these circumstances the Commissioners 
have made the following recommendations, the 
first two of which would appear to depend mainly 
on the speedy carrying-out of the third; for we 
are afraid that by far too many “certificated ” 
teachers are as utterly ignorant of the natural 
sciences as the pupils under their care. 1. We 
recommend, say the Commissioners, that, as re- 
gards the elder children in elementary schools, 
the teaching of such rudiments of physical science 
as we have indicated should receive more substan- 
tial encouragement than is given iu the regula- 
tions of the New Code. 2. As regards the 
younger obildren, that her Majesty's inspectors 
should be directed to satisfy themselves that such 
elementary lessons are given as would prepare 
these children for the more advanced instruction 
to follow. 8. That the mode of instruction of pupil 
teachers; the conditions of admission to the 
training colleges; the duration of the course of 
study, and the syllabus of subjects taught should 
be so modified as to provide for the instruction of 
students in the elements of physical science. 


With regard to the scientific instruction given 
in science classes nnder the Science and Art 
Department, the Commissioners acknowledge 
that the system has given a remarkable impulse” 


to elementary scientific teaching, the increase in 
the decade from 1860 to 1870 being, in the 
number of schools, from 9 to 799, and in the 
number of stndents from 500 to 34,283. This 
remarkable impulse, however much it may be 
a cause of gratification when compared with 1860, 
is still far, very far, below the result it is desirable 
to obtain, for 34,283 spread over the various 
branches of study on the syllabus of the science 
classes shows but a very emall percentage of the 
working population of this country as seeking to 
acquire a knowledge of the great scientific 
principles on which the commercial life of their 
industries and consequently their own well-being, 
so largely depend. There is no doubt, however, 
that with the scientific edacation fairly com- 
menced in the primary schools a large infinx of 
attendants on the science classes will follow; and 
it is fair to assume that thenumber of teachers 
will increase paripassu. The necessity of a more 
thorough system of inspecting science classes 
is strongly enforced by the Commissioners, for 
although they have “derived the impression ! 
that substantial advantages result on the whole 
from the system pursued, yet, from the large 
number of failures which occur and from the 
character of the answers given, it is only too 
apparent that the vicious method of cultivating 
the memory instead of the intelligence is still 
adopted by a large number of science teachors. 
The instraction is derived from books, and the 
information thus acquired is tested and aided by 
the class examinations of the teachers, without 
being illustrated by specimens or experiments, the 
use of apparatus, or the out-door study of nature. 
Not only is apparatus wanting, asa gen eral rule, 
but one of the examiners complains that even so 7 
simple an expedient as the blackboard and chalk is 
avoided in teaching geology; while the Commis- 
sioners affirm that “too often the teachers confine 
theirinstraction to the same routine of book-learning 
and class-questioning with which alone they were 
made familiar in the rudimentary classes in which 
they received their own imperfect elementary know- 
ledge.” With regard to payment by results, the 
commission recommend that higher rates of 
capitation grant should be allowed, according to 
the abilities of the teacher, which would be ascer- 
tained by “further examinations.” Thus the 
student who passes the first examination would 
be recognised as an Elementary Science Teacher, 
and the increased money payment would be 
offered as an “inducement” to prepare for the 
farther examinations to qualify as Second Grade 
and First Grade Science Master. The Commis- 
sioners think it worthy of the consideration of 
the Department whether it would not be pos- 
sible to increase the resources of the science 
classes by greater payments from pupils and by 
local contributions. Some arrangement of this 
kind will become necessary in proportion as prac- 
tical instruction is introduced—and if the instrne- 
tion is valued there ought to be no difficulty on 
this head. The efficiency of the teaching 18 
diminished, according to the Commissioners, on 
one hand by imperfect organisation of the classes 
and the absence of practical instruction, and on 
the other hand by the irregular and unsystematic 
manner in which scholars have taken up the sub- 
jects taught. The recommendations attached by 
the Commissioners to this section of their report 
are of some length and great importance; and 
they cannot fail if carried out in the spirit which 
has suggested them to be the means of dissemi- 
nating the best of all knowledge far more widely 
than it is at present, and of imparting an im- 
mense stimulus to the scientific progress of the 
country. How necessary progress of this kind is 
will be apparent to any one who will inquire 

into the position of scientific inquiry in the 

United Kingdom. In another colamn we repro- 

duce the opinions of Mr. Gore on the subject, 

and corroborative testimony could be found in 

abundance. Even as regards Chemistry, the 

President of the Chemical Society recently 

lamented the fact that the original researches 

laid before that society have fallen almost to zero. 

The cause of this state of things is easily dis- 

covered, for, as Mr. Gora says, there is absolutely 

no provision in this country for the support of 

scientific investigatars, and thus the great source 

of new trades and improvements in manufactures 

remaing undeveloped. Itis too much to expect 

of men whose talents can be turned to account in 

a profitable manner, that they will devote 

themselves with self-sacrificing industry to the 

common wealth. Such instances are rare, and we 

have no right to expect them. But what has been 

done in Germany and Switzerland can surely be 

done in the richest empire in the world. 
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ELECTRICITY: WHAT IS IT 2—III. 
By B. Tnonrsox. 
(Concluded fram p. 294.) 
IHE Mopirication Heat UNDERGOES IN 
ORDER To Arrrar aS Evectricity.—Before 
striking directly atthe most important part of 
this communication, as to what modification the 
motion of heat must undergo in order to appear 
to us as electricity, it will be advisable—indeed, I 
think necessary—to notice two or three peculiari- 
ties in other modes of obtaining current clectricity. 

If we take a common battery, as Smee's, which 
differs very little from the one before described, 
the copper being replaced by platinised silver, we 
notice that there is a rapid decrease in its power 
when working, usnally attributed to the adherence 
of molecules of hydrogen to the silver plate, 
which set up contrary ourrents, and thereby 
hinder the aciion of the primary one; but the 
importance attached to this may be over-rated ; 
there is no donbt as to its being a bindrauce to 
the action, but wero it the only one, washing the 
plates ought to restore the energy of the battery, 
at least with no more decrease than there would 
be were it a constant battery of the same electro- 
motive force, such as Grove's or Bunsen's; 
but the fact is it has lost a considerable amount 
of heat and electric force by the passing off of 
the hydrogen, which cannot be replaced save by 
recharging the battery, and this gives another 
reason—perhaps the principal one why na two 
tuid battery is more constant and powerful than a 
one fluid battery; in the former kind the hydrogen is 
for some time retained and reduced, thus preventing 
the loss of power which would be occasioned by 
its passing off, adding generally to the couducting 
power of the liquid it passes into, and, of course, 
giving up again the force which liberated it. 

Again, let us look at one of the batteries whose 
action it is rather difficult to understand by the 
common theories—Grovo's gas battery. When 
the two platinum plates of a voltameter con- 
taining dilute sulphuric acid are connected with 
a battery the water is decomposed, and H and O 
pass to the two tubes respectively; in these two 
gases, as we have shown, is stored up a large 
amount of force, viz., that which was expended in 
their separation, and which we are bound to admit 
is & modification of the motion of heat, or heat 
itself, for heat would be the result of their re- 
combination.* If now we disconnect the volta- 
meter with the battery, the two gases will, after a 
time, have combined to form water. 
this, however, if we connect the terminals of the 
voltameter, which before led to the battery, a 
second voltameter containing dilute sulphuric 
acid, the water in it will be decomposed the samo 
as in the first one, andnearly the same quantity of 
gas will be liberated ; the first voltameter acting 
on the second the same as the battery did on the 
first. The teaching of this experiment is very im- 
portant, for the oxygen and hydrogen themselves 
give rise to a current of electricity oppposite in 
direction to the one whioh produced them, but this 
clearly is not the result of any dissimilarity of 
metals, for both the terminals are platinum; but 
to a difference in the electrical states of the two 
gases, one being ＋ and the other —. In what- 
ever way we destroy this condition of the gases, 
we produce heat, whether by exploding them, or 
allowing them to combine peacefully in the form 
of an electric current ; of conrse, if work be done 
by the current instead of beat, we shall find its 
equivalent in work. Apparently, then, these two 
gases contain each of them a part of the motion 
of heat, for H and H or O and O alone will pro- 
dace no heat, yet their combination produces 
iatense heat, except when it takes the form of an 
electric current. 

How can we, then, regard the forces of heat and 
electricity as such distinct phenomena? For there 
cannot be an electric current without chemical 
action ; without either an absorption or liberation 
of heat, and without superior afinity ee is elec- 
trical attraction), and this excess of affinity of a 
body for any component of an electrolyte supplios 
the heat or cold—rezal or vertical—to enable the 
constituents to take another form, or exist inde- 
pendently if they do not retain this form; as they 
do not in batteries, part of the force will again be 
given up, and constitute what we call an electric 
ourrent. 

* Faraday discovered that a plate of platinuin, with 
extremely clean surfaces, plunged into a vessel con- 
taining oxygen and hydrogen in tho proportion in which 
they combine to form water, would effect their combi- 
nation, and would itself become red hot, from which it 
apocars that the platinum in attractiog tha two gases 
briugs them within the sphere of ench other's attraction, 


and the particles of water formed are either vaporiged 
by the intense heat or run off, 
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Now, I am about to make a bold hypothesis, 
but one, nevertheless, which, I think, has been 
partly forced upon us by the former part of this 
paper, and which will be enpporied by what 
follows—viz., that a current of electricity is iden- 
tical in the kind of motion with “polarised 
heat,” though they may vary very mnch in the 
rapidity of the motion. I am aware of the great 
drawback to this, presented by the fact that it 
requires a more ponderable substance to conduot 
it than heat docs. The two states, however, are 
quite distinct, and a diathermanous body may, 


sistance to its progress, and the result is two 
currants of electricity flowing in opposite direc- 
tious, which, if they combine, form again heat. I 
think we can scarcely fail to see that, at least in 
the case of thermo-electricity, the current is due 
to the decomposition of heat, the two motions 
appearing to us as ＋ and — electricity; and if 
the reasoning holds for this it must for all, as 
electricity is of the same nature in whatever way 
produced. 

This theory may be thought a peculiar one, 
and I rather expect to be told that were it true 


under certain circumstances, be quite athermanous the experiments on polarised heat would have 
shown some connection before this; bat I do not 


when the heat has been polarised: bnt even a 

vacuum docs not prevent electrical indaction. I say that a current of electricity is one of polar- 
have not the means to experiment on this subject, ised heat, for I believe that the amplitude of 
so am obliged to depend upon reason alone. We vibration has been lessened considerably, and the 
will, ther: fare, consider the points which more length of the wave altered, before heat appesra 
particularly have led to this hypothesis with regard as electricity; the fact of bad or poor condactors 
to a current of electricity. Because heat osn bo, being invariably used where a current of electri- 
polarised the game an light, we mnst regard heat | city of any strength is obtained seems to point to 
as constitn'cd, like light, of two motions at right | this; indeed, some resistance is always necessary, 
angles to each other, and a body which conducts! whatever form of apparatus we use for its pro- 
it must, of course, vibrate in tho same manner. | duction. f 

Electrieity is conducted by u enntinuons polarisa-| No doubt, there are some difficulties to the 
tion of the molecules. aud we have shown that acceptance of this which I have not thought of 
thesa polarisutions must be accompanied by a or have not mentioned, aud I expect there will 
motion of tho molecules in a body transmitting be plenty to point out any very flagrant errors 
it; but whether this motion takes place vertically, | or omiasions. If there are any I shall be very 
horizontally, or in any ather direction, it must, of | ready to acknowledge or answer them. 

course correspoud with ono of the motions of 
heat, and thereby be eqnivalent—as far as the 
kind of motion is concerned—to a polarised ray 
of hent in a conductor. 

The application of this theory will explain 
many things not sati-faectorily expleiued by other 
theories: for instanes, take the case where a 
current of eleotricity is generated by heating the 
junction of two dissimilar metala, or one end of a 
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SMELL. 
(Concluded from p. 295.) 


Hes examined this subject from the 
phyaiologist's point of view. we propose 
now to look at it from those of the naturalist and 
chemist. The three natural kingdoms all supply 
nearly homegencons conductor. Itis easy to see | odours. Among mineral matters, a few solids 
that part of the heat suphlied will be divided or are odorous, and a large number of liquids and 
polarised when the metals sre dissimilar, or in gases, the odours being more or less strong and 
dissimilar states, and offer resistance to motion agrecable, and generally characteristic. They 
in one direction more than another. A perfectly proceed from simple bodies, as chlorine, bromine, 
homogeneoas conductor when hented will give no | iodine; from acids, as hydrochloric acid and 
signs of electricity whatever, but let the homo-, hydrocyanic acid; from carburets of hydrogen, as 
geneity be distnrbed inthe least by bending or | those from petroleum ; from alkaline substances, 
twisting, immediately part of the heat which | as ammoniac. 
circulated before as heat takes tho form of an| Animal odours proceed from hydrocarburetted 
electric current. In the first case, the heat was and hydrosulphuretted gases; from various acids 
transmitted equally in all directions, but in the and salts, from the decomposition of fatty matter, 
second one of the motions constituting n ray of | and from some kinds of matter seoreted in glands, 
heat was retaricd or destroyed, giving riso to as musk and awbergris. 
what we call a current of electricity, but what, In the vegetable kingdom there is a great 
according to this reasonirg, is a trne polarised ray | variety—from odours which are soft and 
of heat. And the greater the heat snpplied the able to those which are most repalsive. Plants 
more powerful the current of clectricity. If the} without odour are rare; many that have no odour 
dissimilarity between the two ends of the con- when fresh give forth, when dried, a very dis- 
ductor be still further increased, by cooling the tinct perfame. The odour of plauts comes from 
opposite end to that where tho heat is applied, certain kinds of matter distributed variously iu 
the current again will be angmented proportion- | their organs. In some it is solid, as balm or 
ally. We find, too, that it is the most crystal- resin; in others liquid, as what we call essenoes or 
line metals, as bismuth and antimony, that! essential oils. Such essences are generally con- 
givo the most powerful currents: really seleniam | centrated in the flower, as, e. g., rose or violet; 
and bismuth most effectually polarise the heat, | but in some cases, as that of Florentine iris, the 
but the proporty which in great part is the causo root only has perfame. In the cedar and sandal, 
of this—viz., the low conducting power of the odorous principle is in the wood; in mint it 
selenium—preveuts its nsefulness. is in the leaf; in the Tonquin bean it isin the 
Faraday found that when a solid unmetallio seed; in cinnamon it isin the bark. Some plants 
body becomes fluid it almost entirely loses its have several odours quite distinct; orange has 
power of conducting heat, but acquires a greatly | three—that of the leaves, giving the essence 
increased capacity for conducting electricity, | called pettt-qrain; that of the flower, furnishing 
again, showing the influence which a change in| neroli, end that of the rind or peel. 
density, or in the state of aggraegation, has on] Nearly all the essences employed in perfamery 
the propagation or conduction of eithor electricity | are of European production. England produces 
or teat. lavender anu peppermint largely. At Nimes, 
The experiment above of producing electricity | attention is given to rosemary, thyme, aspie, and 
by heat may bo exactly reversed, and a current| lavender. Nice makes violet its specialty. 
of electricity be made to produce the heat and j| Cannes extracts the essences of the rose, the 
cold at the respective junctions, where the heat | yellow acacia, the jasmine, and neroli. Sicily 
and cold were applied to produce the enrrent of furnishes citron and orange; Italy, iris and 
olectricity, a change in the point of application of | bergamot. 
the heat and cold and of the direction of the; What is the chemical nature of the odorant 
current exactly reverse the effects; but perhaps | principle in plants? The varieties of it, as 
this theory receives its greatest confirmation in| chemists will tell us, fall under three heads, 
the experiment quoted below. Taking a simple hydrocarbons, aldehydes, and ethers. Hydrocar- 
thermo-electric element of bismuth and antimony, | bons are compounds of carbon and hydrogen, and 
if the cleavage of the bismuth is parallel to tbe | represent the most simple compounds in organic 
face of contact, the current is increased, but if at | chemistry. To explain the two others we all 
right angles, decreased; and just the reverse | know what chemists mean by an alcohol; it is 3 
holds in tho case of antimony. But more impor- definite combination of carbon, hydrogen, and 
tant than this is the fact that the element may | oxygen, and may be considered as resulting from 
bo constructed of all bismuth or all antimony if | the union of a hydrocarbon with the elements of 
the cleavage of the pieces in contact is at right| water. Spirit of wine may be taken as the type, 
angles. The significance of this has, I think, bren | and it takes the formula CHO; that is, its 
completely overlooked, as it reems to point eo dis- | molecule is made up of 2 atoms of carbon, 6 of 
3 a current of tbermo-eleotricity.] hydrogen, and 1 of oxygen. Now, an aldehyde is 
he two motions constituting ordinary heat being simply alcohol dehydroqgenatus—that is, alcohol 
divided between the two conductora, each sete with some of its hydrogen taken away, and an 
takes the direction which offers the least re-iothcr is formed from the combination of ao 
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alcohol with an organic acid. Here, then, we 
have the constitution of nearly all the essential 
oils in plants—carbon and hydrogen, with or with- 
out oxygen—and acoording to the proportions in 
which these occur, we have a hydrocarbon, alde- 
hyde, or ether, This, however, is not al. We 
have now spoken of quantitative differences. 
But it may happen that two substances, entirely 
differing in some properties, have the same chemi- 
cal composition, both qualitative and quantitative. 
Such are isomerous bodies, How, then, do they 
differ? By the arrangement of their molecules. 
Carbon and diamond are identical in their compo- 
sition. Ordinary phosphorus and amorphous phos- 
phorus are one and the same substance. And in 
the odorous principle of plants we have some 
curious cases of isomerism. The oils of terebinth, 
of citron, of bergamot, of juniper, of lavender, of 
pepper, of cloves, are isomers ; they all have the 
same chemical composition. On analysis, all 
give the same substances in the same proportions. 
In each moleeule of the essence there are 10 
atoms of carbon and 16 atoms of hydrogen—ex- 
pressed by the formula C,,H;,. We are thus led 
to see how largely the qualities of bodies depend 
on arrangement and internal motions of small 
component parts, about which we as yet know 
very little. 

But chemists have not been contented with 
merely investigating the nature of the odorous 
principle of plants; they have sought to produce 
it artificially. In many cases they have succeeded, 
producing substances with constituent parts which 
are identical with those of the products obtained 
from the plants. An Italian chemist Piria, working 
in France in 1838, was the first to reproduce a 


natural aromatic principle. He prepared, by cer- 


tain reactions, a salicylic aldehyde, which preved 
the same as the essential oil of meadow sweet, 
the penetrating perfume of which is well known. 
Some years later, in 1843, M. Cahour discovered 
methyl-salicylic ether, and showed that it was 
identical with the essence of Gaultheria procum- 
bens, or winter-green. Wertheim followed with 
further discoveries. The thing caused consider- 
a le sensation. Since then the art has adveneed, 
and chemists can now produce various oils arti- 
ficially, as oil of camphor, of bitter almonds, of 
cumin, of cinnamon, &c., without, thet is, having 
recourse to uny of the plants. 

Besides the substances now referred to, various 


others have been produced of the ether class, in 1 


which a very good imitation af the aroma from 
certain fruits has been effected. Those have been 
largely used by perfumers and eonfectioners. Buch 


artificial oils appeared for the first time at the 


London Exhibition of 1851. One of these was 
pear oil, giving an agreeable. odour of jargonelles, 
and used for bonbons. This was a solution of amy- 
lacetic ether in alcohol. A oil was made by 
dissolving amylvalerio ether in alcohol. The 
most plentiful was that of pineapples, which was 
ordinary butyric cther. oil was used for 
giving to brandy of inferior quality the flavour of 

ac. Various others migkt be mentioned. This 
synthesis of odorous principles is one of the most 
striking triumphs of orgasie chemistry. The 
creative faculty is still at work. M. Berthelot 
has been seeking to reprodues the fatty matters 


of the animal economy. Some progress has been 


made towards the artificial production of sugar ; 
and this will, doubtless, be followed up by an 
effort to work out the synthesis of albuminous 
substances. 

Linnæus brought his powers of analysis and 
classification to bear on the subject of odours. 
He arranged them in seven classes, as follows: 
Aromatic odours, as those of the leaves of laurel ; 


_ fragrant odours, as those of fleur de lis, jasmin, 
Co.; ambrosial odours, as those of amber and 


musk ; alliaceous odours, as those of garlic, Co.; 
. Fetid odours, as those of orach, &o. ; repulsive 
odours, as those of many solanem; and finally, 
, nauseous odours. The terms used are mostly 
familiar in ordinary language; but they have 
quite a relative and conventional value. As 
formerly remarked, we cannot construct a scale 
of odours, as we can a musical scale, We can 
only compare one odour with dnother from its 
. effects on the olfactory membrane. They have 
not such characteristics as can be vigorously 

defined. Any olassification of them must there- 
fore be imperfect. 


Professor James C. Watson, ina letter dated Ann 
“Arbor, April (th. announces to the Editor of the 
Anerrioan Journal af Sciences the discovery of a new 
planet. hitherto unknown, in the constellation Virgo. 

It shines like a star of the oleventh magnitude. 


BRITISH MANUFACTURES AND SCIENTIFIC] | 
SEARCH. 


an article on the future extension of Birming- 
ham industries, recently contributed by Mr. 


1 


Priestly made many experiments on the absorp- 
tion of gases by water, and proposed such liquids as 
beverages, and those apparently trifling experiments 
have since expanded into the large manufsctares of 


George Gore to the Birmiagham 3forning News, he | àérated waters. 


calls attention to the character of thuse industries, 
and in pointing out their origin he takes occasion 
to inculcate the necessity for the encouragement of 
ecientific research if this country is to retain its 
pono pride of place in the manufacturing world. 

r. Gore commenees by noticiug the principal in- 
dustries of Birmingham, tracing the manner of 
their origin, and the method of their development, 
and then points out the necessity—or at least the 
ndvisability—of endeavouring by indefatigable re- 
search to found new manufactures and improve 
old ones. Let us consider, he says, German-silver 
and its manufacture. That substance is an alloy 
of copper, zinc, and nickel; it owes its peculiar 
whiteness or “ silver-like” appearance to the latter 
metal, and cannot be made without it; it is certain, 
therefore, that by whatever means that metal or 
the alloy was discovered, the discovery was the 
origin of the German-silver manufacture, and was 
essential to all manufactures, processes, or appli- 
ances, in which German. silver, nickel, or any of 
its compounds are used, Nickel was discovered by 
Cronstedt during the year 1751. and its compounds 
were chiefly ee is by English and foreign 
chemists. Cronstedt found it as a peculiar metal 
in the mineral called kupfernickel, whilst chemically 
examining the properties of that subetance. The 
general method by which he discovered it was care- 
ful experiment, observation, and study of the pro- 
perties of matter. I believe it is a fact that the 
Chinese and other nations made alloys of nickel 
long before nickel itself wag known to be a separate 
metal; they had found, by ezperiment, that when 
ores of copper and ane were mined with a parti- 
cular kind of mineral and smelted, a white alloy 
was obtained; bué this also proves the general 
statement already made, that the German-silver 
manufacture was originated by means of iment 
and observation. It was by a more skiifel, but 
similar mode of prosedure, that Cronstedt dis- 
covered the metal itealf, and thus laid the basis of 
improvements in the manufacture of its alloys. I 
need not here enlarge upon the multitnde of uses 
to which nickel has already been applied in Bir- 
mingham manufaetures, nor speak of the large 
sume of money which bansſbeen and still are made 
by means of it and its compounds. 

The manafaetures of iren wire and copper wire 
for telegraphs are two other modern trades of great 


magnitude in this town, and were originated in the | P 


following manner :—In 1799, Volta, an Italian phi- 
esopher, was ting, observing, and study- 
ing the electrie properties of metals in liquids, and 
discovered the voltaic battery. In 1815, Professor 
Oersted, of Copenhagen, was experimenting on the 
relation of electric currents to magnets, and ob- 
served that when a magnet was suspended near 
and parallel to a horizontal copper wire, through 
which an electric current was passing, the magnet 
laced iteelf at 


moved N and 
om these two small experi- 


angles to the wire. 


ments, made by putting matter and its forces under 


new conditions, observing and stqdying the results, 
all our telegraphs and the immense menufactures 
of iron and copper gS ar wire have arisen. 
here is a saying that “all great things have 

had small beginnings,” and this is true, not only of 
electric telegraphs, but also of the great trade of 
electro-plating, and of the magneto-electric machine, 
which is now largely nsed instead of the voltaic 
battery. After Volta had made his small and appa- 
rently animportant experiments on the electricity 
produced by metals and liquids, various persons 
tried the effect of that electricity upon metallic 
solutions. Brugnatelli, in 1805, fonnd that two 
silver medals became gilded in a solution of gold by 
passing the electricity through them. Mr. Henry 
Bessemer, in 1834, coated various lead ornaments 
with copper by using a solution of copper in a similar 
manner. And in 1836 Mr. Dela Rue found that 
copies might be taken in copper of engraved copper 
plates by the electro-depositing process. Faraday 
discovered magneto-electricity in the year 1831, by 
rotating a disc of copper between the poles of a 
magnet, and he has statcd that the first successful 
result he obtained was so small that he conld hardly 
detect it. This simple experiment was the origin 
of the magneto-electric machine, and many of those 
machines are now used by Messrs. Elkington for 
depositing copper, silver, and gold, instead of the 
voltaic battery. ; 

Another large manufacture of this district is that 
of phosphorus. The origin of it is due to the man, 
whoever he was, who first isolated that element. 
Histories of chemistry tell us that it was discovered 
by Brandt, a merchant of Hamburg, in 1669; but 
evidence existe that it had been obtained in the 
separate state very many years keſore by the early 
Arabian chemists. Brandt obtained it by distilli 
a mixture of dried residue of urine and char 
His discovery was also made by careful experiments. 
and observation of the properties of matter, and had 
it not been made there would have been no manu- 
factures of phosphorus or p'iosphorus matches in 

district. ; 


7 


by practical men enge 


Persons inexperienced in scientific matters ere 
apt to think that discoveries are generally spc A 
accident. The reverse is, however, the ease ; n 7 
all our great modern discoveries were effected 
men who were constantly making cerefal — 
ments upon the properties of matter and its forces, 
by subjecting them to new and definite conditions. 

early all persons look upon such discoveries as 
fortunate ideas, which, when once found, are quickly 
developed, inetead of which they are in most cases, 
slowly developed results of most difficult mental 
labour. Discoveries in science are oceasionally 
made, not by original scientific investigators, but 
in manufacturing or 
technical employments. The hydro-electric machine 
originated in this way: a man at Newcastle was 
attending to a steam-boiler, and found that he re- 
ceived electric shocks when he touched the boiler. 


This circumstance was investigated by his employer, 
Mr., now Sir William, Armatrong, and led him to 
construct the bydro-eleetric machine, The accumu- 
lation of electricity in submarine eables 
was also first observed at the Gattapercha e 


Worke, London. It was noticed on testing the 
cable by means of a voltaic battery (the cable being 
submerged in water) that discharges of electricity 
flowed from the cable after the battery was removed; 
this circumstance was investigated by Faraday, and 
led to improvements in submarine telegraphy. In 
these instances also the same general method was 
employed—viz., new experiments were made (though 
not intentionally) by putting matter and its forces 
0 new conditions, and new results were ob- 
served. 

Scientific discovery, therefore, by developing new 
facts and laws relating to matter and its forces, 
constitutes not only the basis of new menufactures, 
but largely, also, of the rovements in trades 
made by inventors and practical men; and if diseo- 
veries are not made, the means by whieh improve- 
ments are effected by such men will become 
exhausted. The great value of new acientific know- 
ledge to such men is proved by the fact that when 
new scientific discoveries are published there are 
numerous inventors and pracen men who imme- 
diately endeavour to apply them to useful p ; 
Since the first application of ooal-tar to the pro- 
duction of dyes, every discovery in that branch of 
chemistry bas been closely watched for a similar 


urpose. 

According to all our experience, scientific disco- 
very provides the knowledge n for 
inventions, and practical inventions lead to increase 
of trade. It might easily be shown that in this way 
scientific research has already resulted in the em- 
ployment of whole armies of workmen, and in the 
expenditare and investment of a fabulous amount 
of money in railways, telegraphs, machinery, gas- 
works, chemical works, electro-plating, photography. 
So., in this country; and Birmingham bas received 
a large share of the benefit. 

The future suceess of this town and district is 
dependent upon original scientific research to a 
degree of which persons in general can form bat 
little conception. Hundreds of millions of pounds 
are being expended in covering the earth with tele- 
graphs, and thousands of ons in covering it 
with railways, gasworks, waterworks, &c., and 
Birmingham and its district has its share in supply- 
ing the rails, the wire, and the machinery. In this 
country alone more than 560,000,000 of pounds have 
been already expended upon railways only. Original 
scientific research is the great fountain-head of in- 
dustry, and its capability of developing increased 
trade is practically unlimited: it is at present quite 
in its infancy, and we are only on the very threshold 
of a knowledge of the forces of nature, and of the 
constitution of material substances; and if such 
enormous results are being produced by the begin- 
nings of unaided science, what may be expected 
from its future developments, especially if scientific 
research is assisted in an effectual manner? 

Numerous important subjects of investigation, 
capable of yielding valuable results bearing upon the 
trades of this town, exist in all directions. Re- 
searobes in electricity and in inorganic chemistry. 
particularly the metals and their compounds, would 
probably lead, as they have done before, to the 
establishment of new trades, and to improvements 
in local manufactures, and thus lay the foundation 
of fature commercial prosperity. Discoveries in 
science, however, are best made, not by trying to 
obtain some valuable commercial or technical result 
(that object belongs to an inventor), but by making 
new, reliable, and systematio investigations. By 
investigating the chemical action of electricity upon 
saline ies, Sir Hamphry Davy isolated sodium 
and magesinm, which has led to the recent establish- 
ment in Manchester of the manufactures of those 
metals. By the abstract researches of Hofmann 
and others upon coal-tar, the immensely profitable 
manufacture of the splendid coal-tar dyes was 
originated. 

Scientific discovery is the moat valuable in ils 
ultimate practical results when it is pursued from a 
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love of truth as the ruling motive, and any attempt 
to make it more directly and quickly remunerative, 
by trying to direct it into practical channels, will 
decrease the importance of its results, diminish the 
spirit of inquiry, and sooner or later reduce it to the 
character of invention. The greatest practical 
realities of this age bad their origin, not in inven- 
tion or a search for utilities, but in a search after 
important new truths, entirely irrespective of what 
utilities they might lend to. 

I do not intend by these remarks to imply that any 
new trades or improvements in manufactures have 


ventors and practical men; but that there should 
be a more judicious division of labour, one man to 
discover new truths, another to put them into the 
form of practical inventions, and the practical busi- 
ness man to work them; because it is proved by 
experience that in nearly all cases these different 
kinds of labour require men of widely different 
habits of mind, and that the faculties of discovery, 
invention, and practical manufacture, are very rarely 
united in one man. 

Our large manufacturers and men of business 
have accepted and employed the advantages of 
science in an endless number of ways in their occu- 
pations, and have thereby acquired great wealth; 
but, notwithstanding this, and that the greatest 
trades of this district were originated and improved 
largely by means ef scientific investigation, scarcely 
any of the wealthy manufacturers or landholders of 
the locality, who have derived such great benefits 
from the increase of trades, give the least assistance 
to scientific research ; 
has been attended to by none. The probable expla- 
nation is, original scientific research is a subject 
quite outside the experience and knowledge of per- 
sons in general. It may be objected that such re- 
search is not aided, because it sometimes takes a 
long time to acquire a practical shape and make it 
pay. We do not omit to plant an acorn because 
it requires many years to become an oak; we do not 
neglect to rear a child because he may not live to 
become a man; but we leave scientific discovery to | 
take care of itself. 

Our practice with regard to science is very diffe- | 
rent from the plan carried out in Germany. Witbin 
the last few years great laboratories have been 
erected in Berlin, Leipsic, Aix la Chapelle, Bonn, | 
Carlsruhe, Stuttgardt, Gricfswald, and other places, | 
at the expense of the State, and special provision 
has been made in them for original scientific re- 
search. A glance at the frequently published list of 
scientific investigations made in different countries | 
will show us that the Germans are making a far 
groater namber of discoveries in science than our- | 
selves. If we are to maintain our position as a 
manufacturing nation, we also must adopt spccial 
means to promote scientific research ; for bow cau 
we expect to obtain new arts and manufactures, or 
improvements in old ones, if we do not make new 
discoveries in the properties of matter and its 
forces? I need not multiply instances of the essen- 
tial dependence of our present commercial success 
upon abstract scientific research, but may safely 

m that nearly all our great manufactures bave 
been originated by means of experiment, observa- 
tion, and study of matter and its forces; and that 


the great bulk of the improvements made in manu - | 


factures by practical men could not have been 


effected had not scientific investigators discovered, ! 


and made known in books, the properties of bodies. 
The inference from these conclusions is obvious: by 
adopting similar means, but in a more effectual way, 


we shall obtain similar but more successfal results. | 


REMOVING SCALE IN BOILERS. 


HE Oneida Circular says that the stoker who 
has charge of the boilers employed at its 
printing office hee recently been making a trial of 
“ tannate of soda” for removing the scale which 
accumulates on the inside of the boiler-pipes in 
consequence of using bard water. “After a two 
weeks’ trial in our Root boiler, nearly half a bushel 
of broken-down scale and soft mud was taken ont. 
The action of the tannate is to first loosen the 
scale. At present about 2lIb. a week is used; but 
after the scale is once thoroughly removed, the 
occasional application of a maeh smaller quantity 
will keep the boilers free from any further deposit 
of it. ‘Lhe attendant thinks, if it continues to work 
as well as it now promises, it will make a saving of 
thousands of dollars in a few years in fuel alone, 
besides a saving in the wear and tear of the boilers, 
and relief from the risk of explosions. Tannate of 
soda has been in ase for this purpuse about three 
yearn, and is steadily gaining the confidence of the 


It would have been an advantage if the Oneida 
Circular had said what is meant by tannate of 
soda ;" for, so far as we know, no chemical of that 
name is wade in this country or imported from 
abroad, ncitticr do we know of any formula for pro- 
ducing such a salt. Under these circumstances 
the valne of the information thus made public is 
represented by an infinitesimal quantity. Possibly 
some of our American readers will be able to in- 
form us what it is that is known as “tannate o 
sotda in the States. 


been or can be effected without the labours of in 


that which is the duty of all | 


t 


IMPROVED SNATCHBLOCK. 


ee improved coustruction of snatchblock 

shown in the ennexed figure has been re- 
cently patented by Mr.G. Tangye, of Birmingham, 
who claims for his invention that the action of 
the weight or load automatically looks the 
movable strap or plate, rendering unnecessary the 
split pins or fastenings commonly employed, 
while the rope or chain may be more readily in- 
troduced or withdrawn than in those heretofore 
made. The illustration is a viow of the snatch- 
block when opened for the adjustment of the 
rope or chain thereon. The movable strap A of 
the snatch’lock is connected to the cross-head 
in such a manner that they will swivel together on 
the pin C of the cross-head whioh secures it to 
the strap D on the other side of the block. The 
free end of the movable strap A is formed with 
a hook, slot, or groove which, when the weight 
is on the block, engages with a pin or projection, 
preferably the pin, E, on which the sheave of the 
block revolves. By causing the movable strap 
A and cross-head B to swivel a space is left above 
the sheave, as shown, through which the rope or 
chain may be introduced or withdrawn. The 
hook being attached to the cross-head in the 
usual way bya neck and rivet, the action of the 
weight causes the cross-head and movable strap 
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to swivel and lock the latter sccurely on the pin 
or projection E; and in order to render this 
locking more certain the movable strap is so at- 
tached to the cross-head thut when locked the 
centre line 1—2 of the hook makes an angle with 
the longitudinal centre line 3—4 of the pulley 
block. The action of the weight consequently 
tends to make these lines coincide and the mov- 
able strap engage with the pin or projection E. 


— 


CARRIAGE WHEELS. 


N the durability of the wheels more than on any 
other part of the carriage does the reputation 

of the builder rest. No matter how perfect all other 
parts may be, if the wheels are defective the vehicle 
is condemned. Knowing this, many first-class manu- 
facturersemploy none but the most skilful workmen, 
and have their wheels made under their own super- 
vision, and any defect is detected before the wheels 
are finished. This is rendered necessary, says the 
New York Carriage Journal, from the multiplicity 
of causes that operate to injare the wear of the 
wheels— carelessness in mortising the hubs or in 
fitting the spokes, bad driving, inequality in the 
texture and stiffness of the timber, in spokes or 
felloes, badly seasoned or imperfect hubs, together 
with the injuryinflicted by setting the tire or cutting 
out for the boxes to a greater or less degree 
produce defects that seriously impair the durability 


of the carriage.. These defects are all the results of 
carclessness or ignorance on the part of the work- 
men, but there are other causes that operate against 
the durability of the wheel; the principal one is the 
failure to select those that are of proper proportions. 
Some manufacturers will make all parts of the vehicle 
as light as possible, but select a comparatively 
heavy wheel; others will act the reverse, and make 
the wheel as light as possible. In either case the 
result is injurious. the wheol is too heavy it 
throws all the strain upon the axle, whichis the 
cause of nine-tenths of all the broken axles where 
the break is at the shoulder; if the wheel is too 
light it receives all the strain, and is soon torn to 
pieces. 


There are two classes of wheelea—one class owes 
its strength toits elasticity, the other to its rigidity ; 
in the first class might be o paca all wheels having 
spokes lin. and under, while the other class would 
comprise all heavier sizes. Any light wheel that is 
constructed with too great rigidity around the hub, 
or too great weight at the felloes, has not only the 
element of its destruction in it, but it also proves 
the destruction of the axle upon which it is placed 
unless this is unduly large. Then, too, if the spokes 
are too stiff they throw all the strain on the hub, 
and as a result the spokes are loosened or broken 
at the shoulder. In order to secure strength in 
light wheels it is necessary that the hub should be 
small and the throat of the spoke thin and flat, and 
as near the shoulder of the tenon as possible; the 
felloes and tire should 
be proportionately light. 
If a set of wheels are 
to car 250l b., car- 
riage and rider incladed, 
a hab 3in. to 3fin. in 
diameter, three-quar- 
ters of an inch spokes, 
three-quarters of an 
inch felloe, and three- 
quarters of an inch by 
one-eighth of an inch 
steel tire is ample. If 
a set is needed for a 
top buggy that will ac- 
com modate two persons, 
the total weight to be 
carried being abonat 
500lb., the wheels should 
be made with a hab 
3hin. to zin. in dis- 
meter, seven-eighths of 
an inch spoke, seven- 
eighths of an inch fal- 
loe, and seven-eighths 
by three-sixteenths steel 
tire, the axle being 
seven-eighths of an inch 
steel. If the roads are 
rough the wheels should 
bo strengthened by add- 
ing one-sixteenth of an 
inch to the spokes, aud 
one-eighth of an inch 
to the diameter of the 
hub, but nothing above 
this unless the axle 
be increased in size. 
Wheels are in sone 
instances made lighter 
thau those first mer- 
tioned, but when below 
that point there is 
danger of their lacking 
in power to produce a 
recoil if they become 
badly strained. A great 
mistake in making light wheels is in using 
too large hubs, under the mistaken idea that the 
hab, of necessity, is the point where thero is the 
greatest amount of strain; for this reason a heavy 
hub will be selected, and light spokes, felloes, Ce- 
be used, giving to the wheel additional weight and 
bad proportions, besides removing the point of 
elasticity too far from the centre, aud thus increas- 
ing the rigidity and endangering the axle. The 
principal aim of inventors has been to secure great 
strength at the hub; for this purpose metal, and 
metal and wood combined, have been introduced ; 
in some cases they have met with success, but this 
can be attributed as much to the manner in which 
the wheels are put together as in the advantages 
claimed in the patent. Heavy wheels with a wood 
and metal hub have proved valuable, and are taking 
the place of the large wood bub, but with light 
wheels the success has been less decided, and where | 
it was most meritorious in preserving the wheel it 
was most injurious to the axles. 

The trouble with wheel makers is that we have 
too many inveutors and too few mechanics; but, 
after all the inventions bave been sifted to the care 
and the best points combined, for ligut wheels there 
is nothing better than a good elin hub, clear young 
hickory spokes, and fine, elose-grained hickory 
felloes, provided these are put together in a work: 
manlike manner. One of the latest inventions iz 
the wheel line is the mortising of the hub with tw 
sizes of mortise for the same spoke ; the first morti 
which is about one-third the depth of the whotaf: 
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mortised in nearly, if not quite, the full size of the 
spoke at the lower end; below this the thin mortise 
is made, the latter, however, being narrower than 
the fermer: and, strange as it may seem, it is 
claimed for this method of mortising that the hab 
is not cut away so much in its centre, and a very 
small and light hub may be made to be very strong, 
also, that the wheel is more elastic than the old 
style of wheel, and therefore less liable to break 
axles ;” more than this, the spoke is strong just 
where it needs strength, namely, at the shoulder, 
and the hub is strong just where it requires most 
strength—at the middle.” We confess ourselves to 
be at a loss to understand how the strength of a 
hub is increased by cutting it away to almost nothing 
at its extreme outside circumference, or how 
bedding a wide tenon into the hub in this manner 
increases its elasticity. According to our reckoning, 
a Siin. hub, made up with a spoke that has a half- 
inch face and a five-sixteenth tenon would have 
about 7in. of solid timber on the outside circum- 
ference, while the spokes would run together at the 
outside of a box of suitable size to receive a three- 
quarter of an inch axle, while with this improved 
plan there would be less than 3in. of uncut space, 
and by no manner of measuring can we discover 
where the extra amount of timber is located; but as 
a scientific paper gives the following endorsement, 


ingredient in wheaten flour, and to which it owes 
nearly all its flesh forming properties.” 

“Lard is not unfrequently adulterated with 
potato flour or the cheaper kinds of errowroot, 
which is stirred into it when in a liquid state, and 
which gives to it when cooled an uppearance of 
increased whiteness aud purity.” . 

“I fear it will in time bo discovered that many 
small shopkeepers, in their desire to compete in 
point of cheapness with the large co-operative 
stores, are resorting to a system of adulteration 
which in the end cannot fail to become an evil that 
will require stringent laws to repress." 


SUBMARINE STRUCTURES. 


OF the various methods hitherto adopted for 
forming structures under water, the most 
common is that which consists in surrounding the 
place of work with a dry inclosure called a coffer 
dam, formed by driving rows of piles into the 
ground, and filling the spaces between them with 
clay puddle, gravel, and sand. 
Another system is that in which iron tubes. 
open at the bottom, are sunk into the water. They 
are then exhausted of air, and the material at 


IMPROVED SCROLL-SAW. 


A improved scroll-sawing machine, patented 

by Mr. J. Moseley, of Syracuse, New York, 
seems to be highly thought of by American 
mechanics, and has received several prize medals 
at the State fairs and exhibitions where it has 
been shown. Simplicity in construction and con- 
venience in operation are its chief recommenda- 
tions. It can be run, it is said, at a speed of from 
800 te 1,200 “revolutions” per minute, and is 
equally serviceable in cutting heavy work as in 
ri the lightest veneer or the most delicate 
fret. The following desoription and illustration 
will, however, enable our readers to form their own 
opinions of its capabilities :— 

The saw passes through the table in the usual 
manner, and has its upper end attached to a suit- 
able slide working in the adjustable guide, A, and 
its lower end attached to the sliding cross-head, 
B, fitted to guides underneath the table. The 
vertical movement of the cross-head, and conse- 
quently of the saw, is received from the pitman, C, 
connected with the wheel, D, the shaft of which 
also carries a fest anda loose pulley. The slide 
at the upper extremity of the saw is connected to 


the bottom, if soft, rises into them, while they, on 
| the other hand, sink down into it. The material 
is then taken out and concrete substituted. 


we presnme they have n way of increasing strength 
by cutting it away. The principle of construction 
is sound, and we have no doubt an excellent wheel 
may be made in this way.” If any of our friends A third method is that which was adopted in 
have an idea of trying this improved manner of | making the Thames Tunnel. A sufficient thick- 
mortising hubs let them make a diagram of a hub, | ness of earth is left between the place of work 
ent off at the face of the spokes, laying off all the and the bottom of the river to support, during 
tenons full size, both nee ta old oy thei pian, | construction, the body of water above. M. Fran- 
and we think they will be slow to cu eir hub = g a 8 i 
away one-third e fie than is necessary, in order to | 0s Durand proposes a new mode of making pas- 
secure à sages under water, which will not involve more 
greater strength. . n : : 
There is another weak point in the fitting up of | expense than tunnelling in terra firma, and offering 
further advantages, which will best appear on 


the wheels that impairs their strength; we refer er uppe ) 
to setting boxes. There are many good machines ' description. He would apply the principle in | 
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in use, but they all cut away the ends of the spokes various ways, as for making a passage between 
on the same line as the bore of the hub, and when | the banks of a river, for laying the foundation of 
the box is forced in the spokes bear heavy upon the piers, breakwaters, &c. The principle of the 
metal. The constant hammering that the spokes invention consists in enveloping the structure 
are subject to renders it necessary that they should | which is in course, of formation with a clot} 
temp upon the wood of the kub on account of its | texture impermeable to water. An iron shield of = 


elasticity, whereas, if resting on the box, which is | * A h 
unyielding, it soon jars in the mortise and become sufficient weight to remain at the bottom of the 


loose. The right method is to cut away the ends of | Water, notwithstanding the air inclosed, supports 
the spokes at least one-sixteenth of an inch below | this cloth, forming a work chamber, whose sec- 
the bore in the hub; a little more than this would | tion is a little larger than that of the tunnel being | 
do noharm, as it will need but one or two resettings | made. The shield is represented in the drawing 
of the tire to force them down as close to the metal | at d. This shield is crossed in its central part 
as is consistent with the safety of the wheel. by metallic bars, on which are placed such weights 
as are necessary to the stability of the apparatus, 
and in such a way that its centre of gravity is 
between the wheels of the carriage C, which sus- 
R. WHITMORE, the Medical Officer of Health | tains it, and by means of which its advance is 
for Marylebone, writes :— regulated. Lastly a pipe g rises to the surface, 
‘ Whilst the question of a pure and constant | and is supported by a buoy, thus ventilating the 
water supply is engaging public attention, some work chamber. This pipe is surrounded by the 
little consideration might also be advantageously | cloth e, which has to be paid out, so to speak. 
given to the quality of our food supply. For some Suppose, now, a subway is to be formed under 
time past certain articles of food, principally those some river, and that the approach has been pr 
in daily consumption by the poorer classes, have | A tn tl f ih e 
been brought under my notice, which on examina- Bard 10 6! Üwmũu | AY 
dredged an even channel for the tunnel, gently 


tion I have found to be deficient in those nutritive 408. 
Properties, which, when genuine, they are found to inclining on either side, the shield is placed at 
possess. I may refer more particularly to milk, the point of entrance into the water, and the 
read, and lard. With regard to milk, ithas been | extremity of the sack into which the shield is 
@ practice of late years amongst many dairymen to | thrust fixed behind it, the rest of the sack being 
supply milk of a ‘superior quality’ for the use of | in front of the shield. The construction is then | 
2 DN and to charge un inereased price for proceeded with, and the apparatus is gradually may be quickly and convenientiy released from 
this me Rn ps mik oan ony. saamas aki 1 to = 3 8 the ring of its fastenings. Means are also provided for 
- , ST fe OR E masonry being always within the cloth envelope | readily raising the guide, A, out of the way under 
intended for nursery use is not genuine, and that and metallic shield. The carriage is moved on | like MAINOS. j Í ? 


it is not I have in many instances been enabled b . m Oni At the base of the machine, and 
analysis to prove. With regard to bread, the rails fixed on that part of the bottom which is in convenient proximity to the foot of the 


principal adulterative article used in making it is | already constructed. The advance is effected by| operator, are pedals, so connected by appropriate 
the potato, which, although not injurious to health, means of hydraulic pressure. The above appa-| mechanism with the fast and the loose pulley that 
is so far objectionable that it contains none of the | ratus can, with advantage, be adapted for one or the other of the said pedals may be used“ 
vegetable fibrine which constitutes an important | tunnelling in terra firma, | shift the belt and to actiate the brake, accord’ 
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|a strap, G, attached at its upper end to a Wheel, I, 
| on one extremity of the shaft of which is acam, 
c. From a point on the periphery of this cam 
extends a strap, d, to the free end of a vertically 
arranged wooden spring, J, the elastic action of 
which tends to rotate the shaft of the cam and 
wheel, in such wise as to exert a tension on the 
strap, G, thereby straining the saw. The wheel, 
I, is made adjustable upon its shaft by simple 
devices, so that the strap may be adjusted either 
to different lengths of saw, or to exert any 
required tension or strain upon the same. The 
upper slide and the cross-head below are fitted so 
that the ends of the saw are gripped between 
clamping surfaces without the aid of pins, and 
devices actuated by a short lever, F, are so 
arranged that, when required in the exigencies 
of the work in hand, the upper end of the saw 
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as the Delt may be arranged to run in one bears witness of the truth of my assertion. The 
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Let me then recapitulate, and sam up in a few 


direction or another in stopping and starting the 
machine. The upper part of the machize is 
secured to the roof by tie-rods in the usual 
manner, and the table and driving-shaft is 
mounted on a cast-iron frame, the whole 
apparatus weighing less than 4001b. 
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‘ON BARTHQUAKES AND VOLCANOES.” 
By Avousrus Le PLoxdROx, M.D. 
(Continued from p. 221.) 


8.—How the Earthquakes are Produced. 

13 us take it for granted that, owing to the 

living activities of the earth, a considerable 
quantity of these necessary chemical elements have 
collected, and that the waters of the sea having 
percolated and saturated them, à very 
chemical action has taken place and evolved a con- 
siderable amount of caloric. 
the incandescenee, particularly if the point where 
the chemical action is taking place happens to be 
in contact with the voltaic arch formed by the 
electro-magnetic current passing between the sun 
as positive element and the earth as negative. 
This is precisely what has occurred on the 13th of 
Angust, 1868, in the southern provinces of Peru, and 
three days later in the northern of Ecuador. It isa 
fact worthy to be noted, that the great and destruc- 
tive earthquakes have always taken place at the 
time of some eclipse of the sun or moon. The 
moment a single atom becomes incandescent, irra- 
diation takes place, and tho surrounding atoms 
soon attain the same degree of heat as the first, the 
inciting causes being incessantly at work. From 
this focus of irradiation, caloric will extend from 
one molecule to another; and it will not bo long 
before a large subterranean furnace will be in 
existence. What will then happen? It is perfectly 
obvious that the water existing in the neighbour- 
hood will be converted into steam, and this con- 
stantly overheated into gases, which by their 
enormous dilatation will exert a tremendous pressure 
against the wall of their place of condnement. 

Everybody is now acquainted with the force of ex- 
pansion of gases. In their action on the superficial 
strata we shall find bbe explanation of earthquakes. 
These gases must find an issue. They press 
against the crust above im a perpendicular direction. 
This crast happens to be sufliciently resistant, 
composed of homogeneous materials that render it 
elastic—upheavals then take place, like those 
observed from the remotest antiquity to our times. 
All these upheavals are always preceded by earth- 
quakes, with emissions of sulphurons vapours and 
sulpburetted hydrogen gus, smoke, &c. 

If the erust is not sufficiently resistant, a new 
crater is epened, a voleano is formed. These are 
the boils on our mother earth's body, that having 
ejected all the matter contained in them, subside 
and even disappear. We have an example of this 

hevomenon a few miles from Granada (Nicaragua) 
in the volcano of Musalla, which hes completely 

vanished gineo the eonquest by the Spaniards, and 
the place where it stood is now a level plain covered 
with burned and bleekened stones. Let us suppose 
that the superstrata sre homogeneous, and so 
resistant as to withstand the enormous pressure of 
the immensely dilated gases. Then the soil will be 
convulsed, tremendously shaken; aud the mighty 
works of men destroyed, levelled to the ground. 

As deep as man has penetrated in the superficial 
strata of the planet, he has fonnd thin honsy- 
combed; traversed in all directions by moats, 
conduits, caverns, and hollows, which contain largo 
deposits of water, forming lakes and pools, origi- 
nating subterranean currents, streams, anid rivers. 
These moats, conduits, caverns, &.. &e., aro 
separated by walls more or less thick. These walls in 
the vicinity of the furnace, being less resistaut than 
the crust above, give way under the pressure of the 
gases; an issue is opened for their escape. They 
5 themselves into it with incommensurahle 

; hence the rumbling noise—the thunder-like 
explosions which always accompauy earthquakes 
and precede them by a few seconds, giving warning 
of their coming. By the falling of the walls of the 
caverns aud moats, the props of auperstrata being 
destroyed, these cave in; hence the abasements of 
the surface, the rendinzs, the disappearance of 
some strenms, the appearance of others—the 
ebangen that take place in the configuration of the 
countries where the catastrophe has occurred. The 

„in their onward rush, meet other openings; 
part precipitates into them. Soon they expand 
on a larger field; their forces, not being any longer 
eoncentrated, grow less and less as they find more 
avenues through which to escape; aud as they are 
farther from the centre of their generation, that is 
to say, from the furnace. Many of these furnaces, 
no doubt, exist that having communications with 
active volcanoes are not perceived on the surface; 
or bavoa vent in the shape of geysers, hot spriurs, 
mud volcanora, &c., Ke. The hot well discovered 
at Lacrosse, Wis, in the month of Febrnary, 18!5, 
when sone men were boring an artesian well, 
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From Van Nostrand’s Mage: 'ne. 
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This will soon reach 


| upward pressure against the ceiling ef the conduits 
accounts for the waters in the wells overflowing, 
and for the changes of their level. The sulpburons 
nature of the gases accounts for the fetility 
observed in subterrancan waters, in caves and 
cellars. 
Different and very distinct motions of the soil 
have been noticed during oarthqunkes. They are 
easily accounted for. The most common is known 
under the namoof undulating motion. It may be ex- 
plained in this wise. The walls and ceilings of the 
subterranean cavities are rugged and uneven, 
resembling somewhat the waves of the ocean during 
a galo, with moro or less deep indentations; they 
are not composed of the same and homogencons 
materials. In places they are more resistant than 
in others: and when gases come from a long dis- 
tanco, and somewhat disperse, they do not exert 
their power with so much force on the ceilings. 
They consequently give rise to a motion similar to 
i that felt on board of a vessel at sea, and called for 
this reason undulating motion. 
There is a second motion called sussultaria, 
eruptive. This has beeu observed many times, and 
always accompanied by great citustrophes. Such 
motion, foreshadowed by sulphurous vapours, 
occurred during the montis of February aud March, 
1783, in the plains of Calabria and Mesina, when the 
tops of granite hills were clearly seen to jump up; 
the stone foundations of houses, even the pavement 
in the streets, were so lifted up as to be found 
turned upside down. The city of Riobamba was 
destroyed by one of these eruptive motions in the 
year 1747, and the bodies of some of the inhabi- 
tants thrown on the top of a hill 100ft. high. 
Palmeri and Seachi, in their report on the earth- 
quake of Molfi, which o-cnrred the 4th of August, 
1851, expressly say that columns were broken at 
the base without losing their perpendicular posi- 
tion; that chimneys were heaved up into the air, 
falling again in their natural placo. The city of 
Mendoza was destroyed in 1361 by a motion of that 
kind. The ceilings of the furnace, being homo- 
gencous and resistant, will not swell or upheave, 
but sustain the shock occasioned by the puff of the 
gases inceasantly arising. dilated from the focus of 
heat, in the same manner as the steam escaping at 
intervals through the ‘escape pipe. The perpendi- 
cular shock is repercussed to the anrface, in the 
same manner as if you give a sherp blow under a 
table; the table, to be sure. will resist, bat the 
objects on it will be thrown up into the sin. 
Thy third motion (oto rorlicoso) is rotary œ 
circular. Many doubt its existenor; but Í see 
nothing that can be opposed to it. We read in tbo 
papers an account of the earthquake that was felt 
in the year 1868 in San Francisco, California, and a 
motion of that kind is said to have been observed 
in the lower part of the city. After the earthquake 
that occurred in Valparsiso in 1522, three palm- 
trees, placed at a short distance from each other, 
were found intertwined, and so have remained over 
since. It is also reported that after the earthquake 
of 1783. in Calabria, two a nae obelisks placed in 
front of the Convent of S. Stephauo del Bosco, 
were found turned round on their pedestals. Many 
other cases, similar to those, are reported, proving 
the existence of the rotary motion. 
But bow is such motion to be explained? In two 
diferent manners. Have you ever notico how a 
rotary motion can be imparted to a sinall metallic 
wheel, supported on a stsel or iron axle, on which 
it can revoive freely, merely by rubbing vigorously 
with a rouch file one end of the axle? If so, you 
have seen it turn of itself. as it were, in the same 
direction as the file is drawn. 
Why would not also a powerful stream of gases, 
rubbing against the rugged ceilings of the conduits, 
produce a strong electro-magnetic current, that 
| wonld impart a rotary motion to the objects on the 
surface, in accordance with the laws that govern 
carrents of induction. ? 
Again, this rotary motion may be explained in 
this wise. When two currents of air, coming from 
opposite directions. meet each other, they give rise 
toa whirlwind. If these currents are very strong, 
l a hurricane or tornado is the re-ult. Well, there is 
no reason why the same plenoienon, which takes 
| place above fround, should not also occur under 
ground, when two diferent current of gases, coming 
from opposite directions, meet in the interterrestrial 
passages and cavities. Nature works in the same 
manner in all its manifestations when the conditions 
are equal. Similar causes produce like effects ; then 
two carrents of gases meeting under ground will 
produce a tornado: and a rotary motion will be 
imparted to all objects within its boundaries. 
I have reviewed in a very cursory manner all the 
! effects produced by the convalsions of the earth, 
and, by the synthetic method of reasoning, tried to 
arrive at the understanding of their causes. I have 
not advanced an opinion which is not founded on 
facts acknowledged by cci-nee, on events recorded 
in history. I do not propose any theory, but merely 
rive in these few lines the result of my own ob:erva- 

tions and investigations. If tucy satu fy your mind, 
as they do mine, then I am happy, for I have 
attained the object I tad iu view when I took 
the pen. 


4 


words my 
7.—Conclusions.. 
1. There is no central fire. It is unphilosophical, 
unscientific to uphold the opposite dootrine—for it 
merely rests on speculations, unsupported by facts 


and science. It must, therefore, be di by 
all scientific minds. 
2. The heat of the earth has its souree: ist. In 


the friction occasioned by its rapid motion threnzh 
the cosmic matter that tills all space. 2nd. In the 
rays of the sun, that, however cold in themselves. 
carry light that, setting in motion the molecules of 
the atmosphere, generates heat, which is communi- 
cated to the earth. 3rd. In the constant chemical 
decompositions that nre incessantly going on in its 
great interior laboratories. 4th. In the oxidation 
of the metallic substances that compose the sup-r- 
ficial strata of the planet. All these phenomena ar: 
produced by the agency of electro-magnetism, winch 
seems to be the life-sustainer of the whole creation. 
3. The volcanoes are not the safety valves or 
vents of a central fire, which does not exist; bat 
are merely local accidents produced by a conglomera. 
tion of materials, salphur being one of the principal, 
that, being soaked by salted waters, enter into 
chemical decomposition, under the agency of electro- 
magnetism, and that the volcanoes are to the 
surface of the earth what boils are to the surface of 
the human body, which disappear as soon as the 
matter accumulated is expelled. 
4. That the sun’s immense reservoir of electro- 
magnetism, and the other celestial bodies, which are 
likewise reservoirs of the same agent, increases the 
action of the electro-magnetic currents that traverse 
the earth, according to their respective positions 
with regard to this, and hasten the effect of the 
chemical operations, if a point of the voltaic arch 
formed hy them comes in direet contact with the 
place they are going on on a large scalo. 
5. That earthqaakes and volcanoes stand in 
intimate relations, have a common erigin, and will 
ever occur in those places where large ch-mical 
action is taking place. That, inasmuch as chemical 
action is alive in every part of the earth, earthquakes 
may be felt on any point of its surface. 
6. That the origin of earthquakes may be found 
in the expansion of gases generated by the various 
causes enu merated, particularly chemical decomp si- 
| tions. These gases, being prodigionsly dilated, press 

heavily against the wall and ceilings of the cavitics 
in which they are confined, and in trying to tind an 
| issao through which te escape, predace the domi: i 


! 7. Thet when a voleamic action is going on is th: 
substrata of the surface of the earth, and earthqaak’s 
are impending, the phenomenon is foreshadowed by 
many precursory signs f 

8. That among these forerunners the folowi::? 
are the most evident: Ist. Salpburous vapoars 
arising from the ground in the visinity of the fecu: | 
of the chemical action. 2nd. Strange and myaterions 
noises, produced by the activity of the gases. 3rd. 
Alterations of the mineral waters, occasioned by th* 
percolation of the gases through the poroueness of 
the superficial strata, and affecting its chemicd 

omo 4th. Turbidity of the fresh waters in 

wells—phenomenon produced by the same cans. 
5th. Changes in the level of the waters in well 
| caused by imperceptible uphenves and depressions 
of the superficial strata, affecting the sources or 
| subterranean streams which feed them. 6th. Emana- 
| tions of carbonic acid or sulphuretted hydrogen zas. 
erceived in cellars, caves, wells, excavations, ‘th. 
lectro-magnetio disturbances in the atmospher:. 
suddenly taking place and withont any apparer! 
causes, manifested by the loss of power of magnet: 

10. That the opinion of Pliny the Elder com 
mends itself to the serious consideration of all mes 
of science: that the evil consequences of earthqaak~ 
might in some measure be arrested by boring des“ 
artesian wells in the countries subject to vert“ 
quakes, for those wells would act as vents throacs 
which the gases might escape, and their raging som 
partly quelled. 

A few years ago, four deep wells were discovered 
one at each corner of the cathedral in Lima K 
had been destroyed by the earthquake that laid tos! 
city to the ground in 1637. The church was reba i: 
and these wells hored to act as protectors of t> 
monument. They have well fulfilled their duty. fv 
the edifice has withstood all the different shou 
that since that epoch have visited the capital 
Peru, aud destroyed many of its strongest structar“ 


(To be continued.) 
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CARBOLIC ACID FOR PRESERVING HIDE 
T: dificnlty hithe to experienced by tarr” 
in keeping raw hides during hot weather 
according to the Shoe and Leather Reporter. 1:3 
to be wholly obviated by the ase of carbolic # 
It has been known forseveral years that the pre- 
vative properties of carbolic acid, when nd 
decaring substances of any kind, were of ther 
particular eiticacy. This fact was very point 
brought out by the experiments of the New ì 
Board of Health, two or three years since, wit" 
was found that nothing else would more effect 
1 
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stop the decay of vegetable or animal substances 
than an application of carbolic acid. No matter to 
what state the decomposition had proceeded, an 
application of carbolic acid instantly checked its 
further progrees, and rendered absolutely impossible 
any farther decay. 

Proceeding on the knowledge thus obtained, ex- 

riments were made at one of the large tanneries 
in Pennsylvania, as to the effect which carbolic 
acid might have on the colour and grain of leather, 
when the hide was thus treated. It was found that 
the decomposition or decay of the hide (without 
making any difference as to what extent it had pro- 
ceeded) were instautly stopped by the application 
of carbolic acid, and that the colour and grain were 
in no way impaired. 
thus far made, it would appear that both are some- 
what improved and whitened by the use of the 
acid, but this matter has not yet been snflicieutly 
tested to warrant the conclusion that either the 
grain or colonr will be in any way improved, if, 
indeed, it is at all affected by this new agent. 


PROTECTING SHEET IRON FROM RUST. 


A N improved method of protecting iron from 
injury and deterioration has been intro- 
duced by Mr. B. Morrison, of Philadelphia, whose 
invention consists in deoxidising the scale oxide 
. adherent to sheet iron, and amalgamating, blending, 
or intimately uniting with it any of the softer and 
more fusible metals, so as to render such scale 
oxide more flexible, soft, adherent, and less liable to 
rust, and the sheet iron also more perfectly an- 
nealed and flexible. It is essential that the sheets 
be made of the best charcoal bloom iron, and that 
the scale oxide thereon be even, or of uniform thick- 
ness and unbroken; and in order to produce such 
a scale oxide, it is recommended that the usual 
rough and imperfect scale be removed—by means of 
a weak acid, in the usual manner practised in 
— g iron, and that the sheets be then passed 
etween a pair of smooth pressnre rolls, and finally 
subjected to a sufficient heat to produce thereon a 
new and uniform scale of oxide. 

Having prepared saturated or strong aqneous 
solutions (say) of sulphate of zinc, chloride of zinc, 
chloride of tin, acetate of zinc, acetate of lead, and 
of any other readily fusible metal that will amalga- 
mate, unite, or combine with the deoxidised 
scale on the iron at a strong or bright red heat 
ander the hydrogen or carburetted hydrogen gas, 
immerse the ised sheets either in one or a 
mixture of two or more of the said solutions for five 
or ten minutes, or apply the same by rubbing it on 
by means of a sponge or rough brush; let the excess 
of solution drain off, and the remainder crystallise 
or dry upon the surface of the sheets. Now place 
them in a box in the heated chamber of a furnace; 
then introduce tbe hydrogen gas, and slowly heat 
up toa scarcely visible red, maintaining the said 
low heat for (say) half an hour, more or less, to 
allow a perfect reduction of the oxide of the applied 
solution; after which the heat should be increased 
toa bright red, or heat a few degrees above that 
which may be required to fuse the now reduced 
softer metal and cause the same to amalgamate, 
blend, or unite with the deoxidised and, conse- 
euently, soft and porous scale on the sheet iron. 

To obtain brightness of surface when desired, it is 
proposed to pass the sheets severally between and 
in contact with a pair of cylindrical rapidly rotating 
bristle brushes; and, if afterwards intended to be 
pat up in packs for storage or shipment, the sheets 
may, as a further protection against dampness, be 
dipped into any suitable hydrocarbon oil, and then 
the superfluous portion drained or wiped off. The 

solution of the sulphate or of the acetate of zinc 
forms, with the deoxidised scale on the iron, an 
excellent coating. About three parts of the solution 
of chloride of zinc, mixed with two parts of the 
wolation of chloride of tin, make, with the deoxidised 
scale on the iron, au excellent flexible coating of a 
whiter colour. Three parts of the solution of the | 
acetate of zinc, mixed with two parts of the solu- | 
tion of the acetate of lead and one part of solution 
of the chloride of tin, make, with the deoxidis¢d | 
on the iron, a very suitable coating for sheet | 
ou intended to be used in the construction of 
yves, stove pipes, coal hods, &c. ; but as the pre- 
minant metal in the coating is the deoxidised 
ale oxide of iron, the number and proportions of 
piations of whatever metals are intended to be 
pplied thereto may be increased and varied as the 
toating desired may require. | 
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NEW CASK-STAND. 


E annexed illustrations of Dubbin’s „patent 
| self-raising and self-setting cask-stand for 
peer and other purposes are almost sufficiently 
wplavatory in themselves to enable our readers 
understand the construction and appreciate 
je advantages. The principal feature of the 
vention consists in the adaptation of a lever 
ot uated by a powerful indiarubber ring, so situated 
to cause an almostimperceptible elevation of one 


end of the cask as the weight gradually decreases 


In fact, from the ex periments |’ 


throngh the contents being withdrawn. The 
lever, it will be seen, is pivoted in the centre of the 
horizontal bars forming the stool or support; its 
front end being connected by a strong ring, or 
band, of indiarubber and a rod held between the 
two front legs. It is evident that asthe cask 


becomes lighter the rubber ring is enabled to 
contract and so tilt the cask, which is then sup- 
ported in the required position by a ratchet-bar, as 
shown in the figure, thus relieving the rubber 
band from the strain produced by the weight of 
the barrel. The gradual nature of the motion 
thus imparted to the cask obviates the annoyance 
experienced with other contrivances for effecting 
a similar purpose, as the sediment is not disturbed 
and the waste is consequently reduced to a 
minimum. The absence of iron inthe moving 
parts also avoids the inconveniences of rusty 
springs and screws, very natural results in ihe 
ordinary stands when placed in damp cellars. 


HEATING BY GAS. 
SELF-ACTING apparatus for heating by 
means of gas has been patented by Messrs. 

Goldsmith and Dilkes, and the arrangement will 
doubtless be found serviceable for many different 


iif 


purposes. The invention is adapted to the heating 
of sad irons or the melting of metals, and consists 
in principle of a combination of levers and springs 


so arranged that when the substance to be melted | 


or the article to be heated is removed from the frame 
supporting it over the burners, the gas is lowered 
and waste prevented. 


| A rectangular or other shaped chamber is formed 


of sheet iron mounted upon a cast-iron bottom or 
stand, and is either covered or not by a hinged lid 
having a slot or slots made therein. It is also fur- 
nished with holes either at the upper or lower part 
thereoffor theentranceof air. Withinthechamber, 
and fitted to the upper part of it, is a cast-iron 
trough with an opening io the bottom; beneath 
the opening are fixed burners on Bunsen’s principle, 
presenting a continuous or nearly continuous li 
of flame, the gas being admitted at the bottom of 
the burner from a pipe which extends to the outside 
of the chamber, where it is fitted with a valve. A 
lever which has its fulcrum within the chamber is 
so arranged that one end projects above the o 


8 > 
in the bottom of the cast-iron trough, while the 


other passes through a slot in the side of the chamber, 
aud communicates with the valve. A spring is 
fastened near one end of the lever, which bas the 
| effect of keeping the valve in such a position as to 
admit bat a very small quantity of gas to pass to 
the burner, but upon the introduction within the 
trough of tbe iron to be heated, or the melting pot 
containing the metal or other material to be melted, 
the weight will depress one end of the lever and 
cause the other end to rise and open the valve, so 
as to allow of sufficient gas passing tothe burner to 
produce the requisite heat. On the removal of the 
sad iron or melting pot the spring will cause the 
valve to resume its former position, so that only 
suflicient gas will pass to just keep a light burning. 
It will be seen, therefore, that when the apparatus 1s 
not in active operation the consumption of gas is 
reduced to a minimum, but its full power is exerted 
the moment the material to be heated is brought 
within its action. 
It is obvious that the shape of the apparatus may 
be variously modified. For the purpose of melting 
it may by preference bo made round, aud in this 
case the vessel containing the metal or other 
material may be made to press upon an upright 
spindle communicating with the valve without the 
intervention of any lever, as shown in the annexed 
figure, which will give a good idea of the principle, 
and suggest modifications to fit it for various pur- 
poses. in the drawing. which is a vertical section, 
a cylinder of wrought or cast iron or other suitable 
material is mounted upon a stand, in the top of 
which a piece of pipe forming the burner is firmly 
secured. Suspended from the top of the cylinder is 
| the trough or pan P, into which the glue-pot or 
melting crucible is placed with its bottom pressing 
on the upright spindle T, which is forced np 
by a spring coiled in the interior of the tube S ; B is 
tue barner where the mixture of gas and air is lit, 
G the supply-pipe, and L is a nut used to regulate 
| the quantity of gas supplied. When the melting-pot 
is placed in the trough, T is depressed, and the valve 
in S is opened to its full extent, so as to permit the 
passage of the gas to the burner B; when the pot 
is removed from the trough, the spring forces up 
the rod I, and only sufficient gas to just keep the 
flame burning passes through. There is, of course, 
nothing novel or original in the idea, but the 
arrangement may be found useful in many ways. 


MIOROSOCOPIOAL NOTES. 
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Pattern Lead Cells.—Mr. T. Chatters White, 


the Secretary of the Quekett Club, says that he 
has been in the habit of using cells made of a thin 
kind of lead known as “ pattern lead,” employed by 
dentists for taking patterns for their gold plates. 
It is found to answer the purpose very well; the 
slide may be made almost red hot without melting 
the cells, and the cells are very easily stuck on 
with marine glue. For shallow cells a simple ring 
| 5 ir size rate Samas, put on thi ty 
allowed to get auswers the purpose ex > 
‘and if Bastian's cement is used instead, the 
| cell can easily be built up higher by adding layers 
| 


upon those which have become dry. Another way 
is to use zinc cells, which stand any amount of heat; 
acid, however, affects these, but vulcanite cells 
resist acids. In making cellsfor mounting in fluid, 
Mr. White says, it will be found of great 8 
to set up some standard size, and keep to it, as 
enables the worker in a short time to estimate 
| correctly the exact amount of fluid required for 
| lilling—a matter of some importance. 


| Staining Tissues.—Dr. Durnvforth writes as 
| follows on this subject in the Lens, a new micro- 
scopical journal published at Chicago: It is desi- 
| rable to stain sections of all soft tissues, whether 
| from healthy or diseased specimens. First, because 
it enablés us more accurately to distinguish germi- 
nal or nuclear matter from formed material or tissue 
proper, by their differences in receptivity of colour ; 
and secondly, because it brings into relief all con- 
stituents of soft tissue, and, therefore, renders their 
study easier and more satisfactory. The staining 
material which aids me most, and therefore suits me 
hest, is the alkaline solution of carmine made after 
Bales's formula. The sections should be placed in 
the carminę solution as sooh as they are made, and 
they should be madd as bon as possible. No posi- 
tive rules can be laid down asto the precise time 
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required for the completion of the staining process. 
It will vary, within certain limits, according to tbe 
character of the tissue and alkalinity of the solu- 
tion. In revard to this latter point, I may properly 
say that th» carmine solution should neither be 
neutral nor intensely alkaline: in the former case, 
all portions of the tissue will probably be stained 
alike: in-the latter case, much of the younger or 
softer portion of the formed material surrounding 
the germinal matter will be destroyed by the excess 
of alkali. I generally permit my own sections to 
remain in carmine for three or four hours. Having 
completed the staining process, the sections should 
next be immersed in a mixture composed of Price's 
or Sarg’s glycerine and distilled water, 4 drachms 
of each, and 20 drops of acetic acid. This answers 
the double purpose of rendering the so-called nuclei 
(germinal matter, bioplast) sharp and clear, and of 
commencing the process of impregnating with 
strong glycerine; it will also remove the super- 
fluous carmine. After being soakedin the glycerine 
and water mixture for from twelve to twenty-four 
hours they should be transferred to the following 
mixture: pure and strongest glycerine, 10z.; pure 
acetic acid, 5 drops. They should be allowed to 
remain in this mixtare until they are fully satu- 
rated therewith, which will take from two days to 
as many weeks.“ 


Carmine Staining Solution.—The following is 
the formula for preparing Dr. Beale’s well-known 
carmine solution: Ten grains of carmine in small 
fragments are placed in a test-tube, and half a 
druchm of strong liquor ammonia added with agita- 
tion and the heat of aspirit-lamp. Thecarmine soon 
dissolves, and the liquid, after boiling a few seconds, 
is allowed to cool. After the lapse of an hour, 
much of the excess of ammonia will have escaped. 
The solution is then mixed with 20z. of distilled 
water, 20z. of glycerine, 40z. of alcohol. The mix- 


stand for some time, the perfectly clear super- 
natant fluid can be poured off and kept for use. 


Paraffin Oil Lamps. —Mr. John A Perry, of 
Liverpool, suggests in Scitencc-Gossip the addition of 
camphor to increase the illuminating power of 
paraffin oil and improve the quality of the light; 
this is a well-known fact, but here is Mr. Perry’s 
recipe for those who have never heard of it. “I 
do not think it is generally known to microscopists 
that the addition of a little gum camphor to the 
paraffin oil in the microscope lamps burning that 
Huid is a very great improvement. About fifteen 
grains of camphor, put into an ordinary-sized lamp, 
about one hour before using, will cause the lamp to 
give afar more intense and brilliantly white light 
than the paraffin oil alone would give.“ 


The “Germ” Theory.—At a recent meeting of 
the microscopical section of the Liverpool Medical 
Institution, Dr. Braidwood exhibited specimens of 
a very fine white powder. deposited on the inner 
surface of the glass of a locket inclosing hair from a 
child who hai died a year previously from malig- 
nant scarlet fever. After the child's death, a lock 
of hair not disinfected was placed below a well- 
fitting glass cover in the locket, and a lock which 
had been disinfected with Condy's fluid was placed 
outside the glass cover but inside the lid of the 
locket. On the locket being opened a year later a 
fine white powder was seen on the inner surface of 
tho glass, next to the non-disinfected lock of bair. 
When examined with a one-twelfth inch lens, this 
deposit was found to consist of very minute spberi- 
cal granules (like the microzymes in vaccine lymph), 
79 1 of sharply- defined, ucicular, erystalline- like 

odies. 


— — — 


The Flavour of Butter.— The German Agricul- 
turist says that a great portion of the fine flavour of 
freeh butter is destroyed by the usual mode of washing, 
and he recommends a thorough kueadiug for the re- 
moval of the buttermilk, and a subsequent pressing in 
a linen cloth. Butter thus prepared is pre-eminent for 
its KWweotness of taste and flavour, qualities which are 
retained for a long time. To improve manufactured 
butter, we are advised by the same authority te work 
it thoroughly with fresh cold milk, aud then to wash 
it in clear water; and it is said that even old and 
rancid butter may be rendered palatable by washing it 
in water to which a few drops of a solution of chloride 
of lime have been added. . 


Nitrogen in Plants.—M. Deherain (in Comptes 
Rendus) advances a somewhat novel theory of the re- 
duction of atmospheric nitrogen to an available form 
for the support of plant life. He endeavours to prove 
that the free nitrogen of the atmosphere is brought 
iuto combination during the oxidation of organic 
matter in the soil. To demonstrate this, he dissolves 
glucose in a dilute solution of ammonia in water, 
placed in a large fiask filled with a mixture of equal 
parts of nitrogen and oxygen. Having closed the 
task, he heats the mixture gently for 100 hours, at the 
end of which time the whole of the oxygen has dis- 
appeared, and 5˙9 per cent. of nitrogen has been taken 
up. The same process with humic acid and potash 
ehows a lors of 7'2 of nitrogen. If these results are 
confirmed by subsequent experiments, they will 
throw light on the hitherto obscure subject of the 
production of nitric acid. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 
possible.) 


All communications should be addressed to the Editor 
of the ENGLISH MECHANIC, 81, Tavistock-street, Covent 
Garden, W.C. 


All Cheques and Post Office Orders te be made payable 
to J. PassMORE EDWARDS. 


uI would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more thau what everybody daes, 
and yet to keepa clutter with thif little pittance of his, 
will undertake to write the whole body of physicks: a? 
vice from whence great inconveniences derive their 
original. Montaigne t Essays. 


% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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WHO INVENTED NOAH'S COMET. 


[4853.]—“ P. Sax TAL Ixus,“ “ Sigma,“ and others. 
insist on taxing me with the crime of evolving a pat“ 
comet for Noah, as if the dullest intellect for these two 
centuries, ever since the relations of planetary and 
cometary motion were ascertained, could ever miss 80 
obvious a lesson! A legacy from Whiston,” forsooth ! 
(p. 303, let. 4289) as if, when Nature thrusts before 


f | the noses of you and your children sundry times per 
ture being passed through a filter or allowed to 


generation one of these “u mythical” manufactures 
(let. 4240) waves before you such an ensign, as much as 
to say, “There, men! Such things are. Your 
world ia tenant at will among such evictions as that, 
with no lease; you have never had one hour's lease ;" 
it needed the man whom Newton chose as suc- 
ceasor to make the historical application of this! As 
if it had ever been worth while, before more than ebil- 
dren, to suggest how such a discovery established for 
ever the naturalness of the Noachian Story, the cer- 
tainty of Nature's containing abundant means for any 
such catastrophe, at any moment; her redundantly 
zuperfluous displays thereof, and reiterations before 
each and every of you, again and again, that such 
catastrophes are, must have been, and must be, as 
long as she is Nature! 

I bave only this week alighted upon, probably, the 
first written statement of such a commonplace, and, 
of course (as I micht have anticipated by only abont 
one and a half Sicma-fals ” of thought), by the firat 
computer of a comet's returo, a bigger than Whiston, 
though not, like him, successor tc Ne ston's chair bv | 
Newton’s desire. It is in the Phil. Trans., Vol. 83 
(1724), and entitled: Some Considerations about the 
Cause of the Universal Deluge, laid before the Royal 
Society on the 13th of December, 1694, by Dr. Edmond | 
Halley, R.S.S.” In copying the following chief parts, I 
keep the capitals to sabstantives, that our neo-English 
ought, less than auy other Teutonic language, to have 
dropped, if meaning to be understood. 

“The acconnt we have of the universal Delage 
is nowhere so expresa as in the Holy Soriptnres; 
aud the exact Circumstances, as to point of Tims, 
do show that some Records had been kept thereof 
more particalarly thau is wont in those things 
derived from remote Tradition, wherein the hia- 
torical Minutiae are lost by length of Time. But 
the aame seem much too imperfect to be the Result of 
a fall Revelation from the Author of this dread ful Ere- 
cution upon Mankind, who would hava spoke more | 
amply as to the Manner thereof, had He thought fit to 
Iny open the Secrets of Natare to the succocding Race 
of Men; and I doubt not but to all that consider tha 
7th chapter of Genesis impartially, it will pass for the 
Remains of a much fuller Account of the Flood, left by 
the Patriarchs to their Posterity, and derived from the 
revelation of Noah and his Sons. This we may, 
however, be fully assured of, that such a Deluge bas 
been; and by the many Signs of marine Bodies fonnd 
far from and above the Sea, tis evident, that those Parts 
have once or more been under Water; or either that 
the Sea has risen to them, or they have been raised from 
the Sea; to explicate either of which is a Matter of no 
small Difflenlty, nor does the sacred Scripture afford 
any Lizht thoreto. . . What is meant by the 
Fountains of the Abysse being broken np, and the 
opening of the Windows of Heaven, seems not 80 easy 
to be understood, but is intended to indicate the 
Modus of the Deluge, which was, according to the 
Mosaic Philosophy, from the letting in of the Waters 
ahove the Firmament, mentioned Genesis i, 7, by the 
Windowe of Heaven, und the rising up out of the Ground 
of the Waters under the Earth, spoken of in the Second 
Commandment“— (rather, in the human comment 
thereon, these comments being different in the Zrodus 
edition, and that of Deuteronomy) ... "ao that we 
may reasonably conclode, that by one of those Er- 
pressions is meant an extraordinary Fall of Waters 
from the Heavens, rot as Rain,” (With much 
defe-ence to Halley, I mnst quote, Yet seven days and 
I will canse it to rain upon the earth!) ‘ but in one 
great Body (i): as if the Firmament snppoaed by Moses 
to sustain a Svpra-nérial Sea, had been, broken in.” 

Tue astronomer here lets the mislatinised word 
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Firmament impose on bim the vulgar error that the 
prophot regarded this Rakia (Expanse) as something 
solid, whereas the fowls were to fly in the open Rakia 
of heaven.“ ].. . But the Almighty, general y making 
use of Natural Means to bring about Hi. Will, L thought 
it not amiss to give this Honourable Society an Account of 
some Thoughts that occurred to me on this Sabject, 
wherein, if I err, I shall find myself in very good 
Company. 

“In No. 190 of these Transactions, I have proposed 
the casual Choc of a Comet, or other transient Body, as 
an Expedient to change instantly the Poles and diarnal 
Rotation of the Globe; . . but at that Time I did not 
consiãer the great Agitation such a Choc must 
necessarily occasion in the Sea, sufficient to answer for 
ull those strange Appearances of heaping va+t Quantities 
of Earth and high Cliffs upon Beds of Shella, which 
once were the Bottom of the Sea, and raising 
up Mountains where none were before, mixing 
the Elements into such a Heap as the poets 
describe the old Chaos, for such a Choc impelling 
the solid Parts, would occasion the Waters, and all 
fluid Substances that were unconfined, as the Sea is, 
with one Impetus to ran violently towards that Part of 
the Globe where the Blow was received ; and that with 
Force sufficient to rake with it the whole Bottom of the 
Ocean, aud to carry it upon the Land; heaping ap into 
mountains those earthy Parts it had borne away with 
itin those Places where the opposite Waves balance 
each other, miscens Ima Suminis, which may account for 
those Jong continued Ridges of Mountains. And again, 
the receil of this Heap of Waters would return towards 
the opposite Parts of the Earth, with a lesser Inpef us 
than the first, and so reciprucating many Times, would 
at last come to settle in such a Manner as we now ob- 
serve in the Structure of the superficial Parts of the 
Globe. In this case it will be much more difficult to 
show how Nou and the Animals should be preserved, 
than that all things in which was the Breath of Life, 
should hereby bo destroyed. Such a Choc 
may have occasioued that vast Depression of the Caspian 
Sea, and other great Lakes in the World; and tis not 
unlikely but that extreme Cold felt iu the North-West of 
America about Hudson's Bay, may be occasioned by 
those Parts of the World having once been much more 
northerly, or nearer the Pole, than now they are; 
whereby there are immense Quantities of Ice yet un- 
thawed in those Parts. . . If this Speculation seem 
worthy to be cnitivated, I shall not be wanting farther 
to insist on the Consequences thereof, and to show how 
it may render a probable Account of the strange Cats- 
strophe we may be sure has at least once happened to 
the Earth.” 

Some further thoughts upon the same sabject, de- 
livered on the 19th of the same month, dy the 
same.—'' I have been advised since the last Day, by a 
Person whose Jadgment I have great Reason to respect 
(Newton (?)] that what I then adrauced ought rather 
to be understood of those changea which might have 
happen'd to the Earth, in Times before the Creation, 
and which might possibly have reduc'd s “ormer World 
to a Chaos, out of whose Rains the present might be 
formed, than of the Deluge whereby Mankind was in 1 
Manner extinguished . . . sthat being mach more 
gradually brought to pass” [but surely Halley here 
forgets that the Day that Noë entered into the Ark 
(Luke xvii., 26), they knew not till the Flood came 
and fook them all away (Matt. xxiv., 39) —“ and with 
some Circumstances that this Hypothesis cannot admit 
of” (Yes, Halley, certainly, without aChoc, and with Rava, 
and“ the same Day al the Fountains of the great Abyss,“ 
i e., all Volcanoes, broken up and the Cataracte of 
Heaven opened") * which abler Pens, perhaps, may 
acoount fur’ [or he should rather have said later 
knowledge. What I have advanoed I desire 
may be taken for no more than the Contemplation 
of the Effects of such a Choc as might possibly 
and not improbably, have befallen this Lump of Earth 
and Water in times whereof we have no manner of 
Tradition, as being before the first Production of Men, 
and therefore not knowable but by Revelation, or elso 
a posteriori by Induction from a convenient Namber o! 
Experiments or Observations, argaing such an Agitstior 
once, or oftenor, to have befallen the Materials of this 
Globe.” [Aber, of course, for a generation past 
Elie De Beaumont has abandantly proved, how 
much often T and irregularly as to time, and 
g:nerally to the whole planet at onoe.) And. 
perhaps” (adds Halley), in due Periode of Time. 
such a Catastrophe may not be unnecessary for 
the well-being of the future World; to bary deep froa 
the Sarface those Parta which by length of Time sr 
indurated into Stony Substances, and become anapt fo: 
Vegetable Production, e. „ This may. 
perhaps, be thought hard, to destroy the whole Race 
for the Benefit of those that aro to succeed ; But it wo 
consider Death simply, and how that the Life of each 
Individual is bat of a very small Duration, it will be 
found that as to those that are to die, it is indifferent 
whether they die in a Pestilence ont of 100,000 p` 
annum, or ordinarily out of 25,000 in this great City, 
the Pestilence only appearing terrible to those that 
survive to contemplate the Danger they have escaped. 
Besides, as Seneca has it, 

Vita est avidus quisquis, non vult 

Mundo secum pereunte mori 
N.B.—Tho foregoing papers having been read befon 
the Society thirty years since, were then deposited d7 
their Author in their Archiver, and not published, be 
being sensible that he might have adventured a'* - 
crepidum: and apprehensive least by some ungaaerde 
Expression he might incar the Censure of the Sacrei 
Order. [“ Sacred” with a great S, observe, not s 
mere „ sacred Scripture.“]! Nor had they now tex 
printed, but at the Desire of a late Committee of tè- 
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Bociety, who were pleased to think them not unworthy 

the Press. Here the Reader is desired to observe that 

Mc. William Wbiston's book, entituled, ‘A New 

“Theory of the Earth,’ was not pablisbed till about a 
ear after the date hereof, and was not presented 
efore Jane 24th, 1696, to the Royal Society.” 

Of course, the possibility now of any such “choc” 
as the father of cometic science here imagined remains 
just as certain as when he wrote. No discovery has 
altered the possibility that any one of the comots of 
infinity (more numerous, as Kepler said, than fishes in 
the sea, and more various in quality) may have plaue- 
tary density and solidity to do all that Halley or 
Whiston thought of. The only modification on their 
reasoning brought abont by the modern discovery that 
the masses of this century's comets have been in- 
appreciable, that is to say, none has yet been appreci- 
able—two (and only two) having been observed in 
positions where any mass orer a trillion tons or there- 
abouts world have been appreciable, so that these tiwo 
were not denser than air, and hence, not improbably, 
the majority may contain no matter more dence than 
niriform—tbe sole result is to dispose of Halley's 
difficulty abont how animala’ lives could be preserved ; 
since a comet might (if resembling most of the present 
century's) be wholly vaporons, and therefore fall with 
no" Choc.” Bo his chief difficulty is long ago disposed 
of. Ishould not say, however, the only modification, 
because there have come, besides this; (lst), the well- 
known properties of steam, the commonest er most 
sbandant of all vapours, establishing, for every tyro, 
the certainty that a comet composed of this, the only 
material that can possibly, as Geology shows, have fallen 
in historic times on such a scale, must occasion exactly 
the kind of diluvial rain (or ‘* cataracts of heaven“) 
that Genesis describes; and (2ndly) the geological oer- 
tainty of the mere filmy flotation of the terrestrial 
skin, on the molten abyas within, sensitive to the 
least variations of external pressure, and therefore 
certain to be remoulded by such equable additional 
load, and set moving toward a fresh equilibrium, 
exactly the other effect of the two in which Genesis 
makes the catastrophe consist; the sume day all the 
fountaine ‘of the great abyss,’’—(epithet nowhere else 
foand, observe, and term nowhere applied to the sea) 
—being broken up.” For this latter certainty, I 
need only, in answer to Sigma,” refer to Hersobel's 
last work, Familiar Lectures on Scientific Subjects, p. 11; 
and to the hurticane lists showing that there are 
districts, as the Wndward and the Virgin Islands, 
where the barometer has never sunk 2 inches below its 
normal height (which it has scores of times since their 
discovery) without an instant plutonic disturbance. The 
St. Thomas case is merely the latest of some hundred 
on record. There is a third modern principle, or cir- 
cumstance indeed, I might name as having similar re- 
sult on Halley's reasoniug—viz., to confirm it—I mean 
the establiahed certainty that Darwinism— Natural Selec- 
f‘ion—in all matters, without some such interruption, 
won't do. Tou see his last remark, about an occasional 
catastrophe being not unnecessary for tho well-being of 
the future World.“ is become pretty considerably 
clearer and less disputable. Darwinism would not 
have peopled a world (as now) with Noachides. 
Natural selection would have abolished Noah's family, 
or any such sort. Instead of any of us, the earth of 
these present ages, if retaining any hnman kind at all, 
would have contained only the breed of the Ncphilim 
(Gen. vi. 4), on the improbable supposition that they 
had not long ago devoured each other, and left it to the 
less violent mammoths and cave-bears. And so, again, 
what manner of planet, think you, would natural 
selection, or the present social forces, uninterrupted 
by the nert comet tbat is on ita way, make of this in 
another century, or two, or five? A globe worthy of, 
or likely to be tolerated in, the universe of God, think 
you? trow not. E. L. G. 


MR PROCTOR AND NOAH’S COMET. 


(4354.)—Mr. Proctor's demands (letter 4313, page 
327) are readily satisâable, but before telling more, I 
must first beg flatly to repudiate any such duty” as 
he attempts, in italics, to fasten upon me. I have 
made no ease of religion versus the infidel,” have 
never used the word “infidel,” have attacked nobody's 
religion; and though “ Sigma" complains, in letter 
after letter (p. 303, 326), that the subject cannot be 
touched without shocking many people's feelings,” 
and being charged with infidel attacks on the truth 
of Holy Scripture," I, the only writer whose columns 
he measures and grumbles at, have not been yet 
charged with shocking or attacking any one’s faith, 
and only wish any render so aggrieved, be he Chris- 
tian, Jew, Mabometan, Bhuddist, pure Deist,” or 
Bradlaughite, would point out whére I have offended 
his tenets, that I may make amends. My object has 
been confined entirely to matters of fact, physics and 
geology; and these, necessarily involving reference 
occasionally to professedly historic documents, where 
they strikingly agree with the indications of Nature, 
the only ones I have quoted happened to be the best 
known of any in this coantry; thoughI might and 
should refer, if allowed to pursue thosubject, to Hindoo 
and other legends very little known bere. But how on 
earth was a man to guess it would be such mortal 
offence to hint a probability that something you go on 
solemnly telling your God in your temples (at every 
baptism of a child, for instance) may possibly be true? 
Anywhere else, I believe, offence would be given by 
just the contrary suggestion, to worshippers, that they 
told their God something false instead of something 
truas! And then, what can the reality or unreality of 
such a secular fact have to do with religion? To hear 
F. R. A. 8.,“ who called up the subject by his chal- 
leugo (p. Gl, middle), it would seem that so extreme is 
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his dread of any influence from the semi-barbarous 
Hebrews,” he would actuallv seem to fear that if a 
man only admitted they had preserved us a single 
chapter of true bistory, he wonld forthwith be boand 
to swallow Heaven knows what mystica! dogmas—the 
ten commandments, perhaps, or Trinity, or Papal 
supremacy at the very least! Why, save the mark, 
F. R. A. S.,“ does admitting the naturalness of an 
event in an old history invelve accepting the religion 
or ethics of its writers? May not the Hebrews’ Flood 
story, if Nature happen to confirm it, be granted to be 
troe, and their theology and commandments be rubbish 
all the same? And where have I implied I took them 
for anything but rubbish? Keeping, as I have, 
to a physical matter alone, apart from all men’s 
faiths, and having started no dangerous notion,” 
it is no affair of mine what notions are started, 
or whose religion the facta of Nature adduced may square 
or not square with. Especially am I discharged from 
any such imaginary “duly” as Mr. Proctor italicises, 
when the editor has stopped the subject (p. 842), having 
obliged himself to do so by breaking his own rale 
against theology, and opening the floodgates to such 
abyssmal fountains as that of “Vertumnus (let. 4291), 
of more theosophic wrangle, worthy of Milton's Pande- 
monium. Matters of fact, it seems, are to be decided 
by what God's wisdom in adapting means to an end- 
will allow, or “not allow” " Vertumnus” to suppose! 
Probably it would not allow, us to suppose” a sun 
as ruler, light, and life of a system, made to dispense 
momently twelve million times the utmost heat and 
light that the whole system can receive. So Mr. 
Proctor had better look to his astronomy, or rather, 
all current astronomy must give way to Hampden’s, if 
indeed his dimensions for the sun be not exorbitant. 
And after all, how can Scripture be attacked, if, as 
all these Christians are eagerly assuring us, any words 
thereof may mean anything whatever? Thus, accord- 
ing to " Vertumnus,” the command, Make thee an 
atk of squared timber. . 300 cubits long, 60 
cubits wide, and 30 onbits high, . « and pitch it 
within and withont,” &c., may have meant, nay must 
have meant (or God was not so wise as Vertumnus“), 
Go and migrate with thy family and cattle to the 
district of Auvergne in Ganl, till the flood is over 
wherewith I am about to drown all the rest of thy 
race.” If texts are thus adjustable to any meaning, 
what theories or discoveries can possibly hurt your 
Book ? As it may have any meaning, surely it may 
mean the very thing the " infidel” is saying; or that 
the theory requires; or the thing discovered in Nature; 


for weeks longer, with thunderous downpours (though 
only local) of both water and mud. And thus, how- 
ever small the comet, and few the hours required for 
theoretical collapse, the stormfall, necessarily pro- 
longed by these causes, might well last six werks, and, 
indeed, must in any case till the enbsiding of general 
eruption, or the flery “ fountains of the great nbysa” 
began to be stayed (and io other than the Hh:brew 
accounts, the action of fire is as prominent as 
as that of water). And note that the exact number of 
days these storms might endure, persons to be saved in 
an ark would need to be pre-informed of, though of 
nothing else. There was no need for their knowing 
how long they should be afloat, nor how long impri- 
soned, but of these 40 days they must be told. For as, 
from the moment that, wrapped in instant midnight 
darkness (a fact preserved in Hindoo accounts, though 
not in the Bible) their hatch-door slammed down, and 
‘the Lord shat them in.“ it was one unchanging csta- 
ract for many hours, or possibly days, as if a return 
to chaos and primeval night, what could be done or 
thought of, or how suicidal despair be averted, but by 
an oracle having limited the very number of days that 
were to include all tha violence their drifting vessel 
would meet, and the very «uy they were to expect a 
normal state of calm and sun re-established ? And 
such seems ts have been the impression made by that 
joyfal and exact falfilment, that I believe we shall 
find an account extant of not merely the years, but 
the days reckoned from the end of those 40, to the era 
of the Persian King Yesdegird, 16th June, A. D. 632. 
(Hales's Chronology, I. 197. The years are Nabonas- 
sarean.) 

But now, cen Mr. Proctor fairly infer that the day 
Noah is eaid to have left the Ark (which he errs in 
making 875 from the Delnge, it was 865, the exact 
anniversary) this day marked in any special way the 
return of sea and earth “to their normal condition“? 
What does he mean by normal condition,” or a 
“return” to what precise quantities of land and water? 
What were the antediluvian quantities? Where are 
they stated? All I find stated is that Armenia had 
become habitable for eight persons and their cattle. 
The vast adjoining lowlands of Taran (as I said, p. 
230) mnst have continued a sea for yet some centuries ; 
and so the establishment of the present conditions was 
gradual. Bata normal condition, so far as to be pro- 
ductive and sustaining animal life, sch a condition 
the story implies land (and, for aught we know, much 
and many lands) to have recovered even before the 
40 days’ storms were over. I say it implies this, be- 


or might even, in somo cases, bear, as I have ventured | cause how else could those beasts live whom a Divine 


to suggest, the grammatical meaning! 

As for the comet's elements,“ then, I will give 
Mr. Proctor the most probable, so far as data seem to 
exist :— 

T = Jalian Period, 1612 87 2 °06 (i. e., in November, 
8102 B.C.). 

w = 68° * 10°) From equinox of that date. 

N = 58° 2 10°) (128° 2 10° from equinox of 1872.) 

t = very few degrees. 

q = between 0:99 and 1-0. 

e = 0°68 to 0.7. 

a = 3'1 to 8'3, motion direct. 


At the fatal day the sun was entering or approaching 
Aquarius (thenceforth so figured), the moon Virgo, and 
the comet Taurns, where it had seemed 5 
but growing in size for seven successive evenings. It 
was tailed, and flsblike in form, and the spectators 
estimated the length of tail (ultimately), according to 
tho only acconnt I know of, at a million Hindoo leagues. 
They, our fathers, regarded it as an appearance of their 
deity— Vishnu ”—God the Saviour; and though 
never seen again after these seven nights, nor bettor 
represented to them than by their figure of Capricorn, 
they continued to believe that the divine Fish, having 
bound their vessel to his mighty horn, guided and 
protected it through the dark and raging Delage. 

Now the mass, I consider, may have been anything 
between a hundredth of a trillion and half a trillion 
tons. What volume, and therefore diameter of globe, 
thia might at any moment occupy as steam, according 
to the temperature, its various coats would acquire in 
onr sunshine, may some day be calcalable, when 
Reguault's or Rankine’s measures of the laws of 
vapour density are carried further. It might, for 
aught that appoars, be as little as 100,000 miles in 
diameter, or 400, 000, or even as large as the comet's 
head of 1811, for though it would in that case fall 
partly on the moon as well as the earth, the smali por- 
tion taken by our satellite would doubtless disappoar 
into the pores of her cindery crust. In the first of 
these three cases, the time occupied by the steam's 
falling, so as to be permanently attached to us, would 
be about 12 hours, in the second, eight times as long, 
or four days and nights, and in the last, perhaps teu. 
Bat whatever the time theoretically needed for this 
mere gravitational collapse, Mr. Proctor will bear in 
miud the actual fall took much longer, for two reasons : 
—First, the drops or rain-balls entering the air, say 
50 miles high, witha speed of between 80,000 and 
85,000 feet per secoud (according to the comet's 
diameter), and having to lose by friction in the upper 
atmosphere all but u 800th or 500th perhaps of this 
velocity, the heat thua evolved re-evaporated most of 
their bulk, so as to let them reach the ground or sea 
reduced both in weight aud velocity to something like 
the moderate size and impact of ordinary raindrops, 
though many thousand times more abundant. Secondly, 
as tradition states (witb all probability in ita favour) 
that all the fountaine of the great abyss "—i.c., all 
volcanoes became in eruption at ouce, a vast deal of 
such water as did reach the gronud condensed felt on 
incandescent lava, to bo violently revaporised aguin and 
again, rendering most of the lower atmosphere chaotic 
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oracle ig recorded to have mentioned, and not man (for 
how could Noah or his sons know of their existence?) 
in Gen. ix. 107 This difference between oracles and 
mere statements of the writer (which are only sacred 
with a little “‘a’’) none of the critics seem to note 
at all. Thus it is quite true, as remarked by 
“E, L. B.,“ È; 827, that Bhom twice mentions in 
his journal, the "breaking up” or earthquake and 
eruptions along with, and even before, the cataracts 
of heaven,” as if quite simultaneous to his mind, or 
rather the wnexrpected phenomenon impressing him 
the most of the two. But does E. L. B.“ consider 
God or Shem the more likely to have given philosophi- 
cal precedence to cause before effect? Where does he 
find the alleged oracies naming his No. 1, the foun- 
tains of the deep?” Nowhere! The only thing pre- 
dicted isthe rain! Again, who said that all the high 
hills under the whole sky were covered, and by 16 
cubits, the draught of the ark; and who that every 
living substance was to be destroyed off the face of 
the earth? There may have been (withont falsifying 
a word) summits never submerged; but certainly not 
an olive leaf left, to be placked (he seems to imply) 
either 8 or 11 months afterwards! Some expounders, 
as Professor Birks, make it 11. What leaves does 
“E. L. B.“ find, without a Deluge, te hang on a tree 
from November, and be worth a dove’s plucking next 
autumn ? 

Of course, the fall of steam evolved much heat 
(which, please to observe, was not first considered by 
„Sigma,“ but by me, p. 280). But the same causes 
that prolonged the time of its fall, spread over far more 
time yet, and even prevented in great measure the 
penetration of this heat down to the sea-level. It was 
the upper strata of air that wore warmed, and ex- 
panded far above their normal height, and whatever 
they did not radiate into apace would be very alowly 
condacted downward. This, doubtless, was connected 
with the physical side of what is described as God 
causing a wind to pass over the earth,“ though this 
breath or spirit is plainly more a epiritaal than physi- 
cal statement, like the parallel in Gen. i. At all events, 
there remained even after radiation of much heat, and 
melting of all the ico—which was more abundant than 
now—such a change of climates as must have precluded 
much of winter, except at the poles, for some years. 
The five months that our fathers were afloat were 
what would normally have been the coldest in this 
hemisphere; and the seven following hot ones they 
were imprisoned aground and being hoisted above the 
clouds. As our Japhetio Aryan fathers wrote, the same 
Almighty Saviour, who had appeared as the Shining 
Fish, now made himself a rooting Boar, to upheave the 
land and all its burden ont of water, on the point of 
one of his mighty tusks (i.c., the Great and Little 
Ararat). The waters, says the Hebrew, were going 
and returning till the tenth month“. c., the land up- 
heaving and upheaving, by fits and starts, or as our 
Japhetic brethren learn it, the fire-gods perseveringly 
churned the sea with a mountain, down whose sides the 
streams of life afterwards flowed. 

When five lanations had elapsed from the cata- 
strophe, which five, owing to the earth passing her 
perihelion, were long ones, and only five new moons 
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like Magal 

Pacific to drift clear of all sight of lands, and 
to a late rising region, suddenly grounded on the 
upheaving peak, on the day Jews would now 


reckon 17th of Abib or Nisan. That is tho first 


day their recorda daled, observe for anything good, the 
17th of Nisan. When no land had been seen for 40 
full days, on the 4lst Noah sent fortA the raven and 
dove. He would not have needed any such experi- 
ments 40 days after other laud, Little Ararat, was 
visible, as Professor Birk imagines. The story plainly 
here reverts to 40 days from the grounding. The dove 
returning the same evening (which it would not if otber 
bills were emerged only ten miles off) was kept seven 
complete days, and sent and bronght the olive - leaf the 
49th day, aa we should call it (but Jews the 50th), from 
the gronnding—i.e., from the 17th of Nisan. No land 
was visible then, nor became so to Noah, not even 
Little Ararat, till the Ist of his tenth month—ie., the 
new moon of our Jaly or August. He then began to 
unroof the ark and first saw how much was dry aronnd 
him, because, till then, from his lantern or clearstory 
(mistranslated window,” a sense the’ word nowhere 
bears), he could only see the distance, no foreground, it 
being hidden by the ark’s projection. His birth-month, 
Tier, passed; and the next came, and the apparent 
(Umar) anniversary of the Deluge, and still he had to 
wait fora vision. At length, ten days later, came the 
command (revealing, perhaps, the true solar length of 
sear, for he may not have been astrouomical or one of 
the antedilavian learned), and on the 865th day be 
went forth and built his altar, which, like the ark 
itself (Argo), and the divine horned sea-monater (Capri- 
corn), aud the divine Bow of promise (that only we 
westerns have enlarged into Sagittarius), and other 
things then memorable, our father Japhet has taught 
us to figure in the stars. E. L. G. 
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THE HEAT GENERATED BY METROBS. 


(4855.]—Tus observations of Professor Le Conte, of 
the University of California, on the heat generated by 
meteoric stones in traversing the atmosphere, may be 
of interest to many of your readers, in view of a recent 
disoussion on cometfalls being the cause of deluges. 
It is well known, says Professor Le Conte, that the ob- 
sercations of Glaisher, Petit, Daabrée, and others, 
establish the fact that meteoric stones enter our atmo- 
sphere with velocities which are traly planetary. For 
example, the moteorite of Orgueil moved with a velocity 
of at least 12°48 miles per second, while in other cases 
velocities have been observed which could not have 
been leas than from 15 to 80, er even 40 miles per 
second. The enormous resistance encountered by 
auch bodies in „„ air speedily extinguishes 
this high velocity, so that they retain. bat a compara- 
tively moderate velocity on reaching the surface of the 


earth. 

According tothe ‘dynamical theory of heat,” this 
loas of energy is replaced by a corresponding augmen- 
tation of heat, and the method of finding the theoretical 
amoust of this increase is given by Professor Le Conte 
in mathematical language. To obtain a correct esti- 
mate, it is necessary, of course, to know the velocity of 
the meteor when entering the atmosphere, and also 
when it has approached near to the earth's surface, as 
woll as the specific heat of the stone in relation to water. 
An estimate safficiontly near for most purposes is ob- 
tained by Professor Le Conte, by taking the velocity 
on entering the earth’s atmosphere at about 80 kilo- 
metres a second, or a rate nearly equal to the orbitual 
velocity of the earth. This he assnmes as reduced to 
600 metres per second when near the earth’s surface, 
and the specific heat is certainly not ander estimated” 


by patting it equal to 0°22. On these assumptions the 


Professor finds that the imorense of temperature 
amoants to 492,184 centigrade degrees. 

Of course, says Professor Le Conte, by far the larger 

on of the heat generated by the loss of energy of 
moving stone would be imparted to the sir along 
ite trajectory; but assuming that only the hundredth 
art of it is retained by the stone, it would be more 
Ran eufficient to account for the phenomena of fusion 
and detonation which frequently accompany the transit 
of such bodies through our atmosphere. 
wing the case of 55 . clear that their 
velocities woald be more y extinguished by 
the resistance of the air than is the case with large 
masses. In the small mass the transformation of 
energy into boat being accomplished in a shorter time, 
a greater amount of the evolved heat would be retained 
by the stone than in the large mass whose velocity is 
more gradually oheoked by the resisting medium. 
Hence, when the smaller masses plange into the 
upper atmosphere, the matter may be volatilised or 
utterly diseipated by the intensity of the suddenly- 
evolved heat. In this minutely-divided condition the 
material of the stones would float about in the natmo- 
sphere, and ultimately reach the surface of the earth in 
the form of meteoric dust. 

It ia well known that the observations of Benzenberg, 
Quetelet, Herrick, Newton, and others, assign to the 
so-called falling stars velocities equal to, if not 
surpassing, the velosities of meteoric stones. Accord- 
ing to the foregoing su on, these may be nothing 
more than small meteoric stones which are volatilised in 
the upper regions of the atmosphere long before reach- 
ing the surface of the earth. Thus, the phenomena of 
the occasional fall of meteoric stones and the almost 
incessant appearance of the falling stars which nightly 
furrow the celestial vault, may be correlated with the 
principle of transformation of energy. At all events, 
all the laminous, thermic, and detonating phenomena 
attending the fall of snch bodies seem to be fully 


Egypt, finally settled between and in contigui 
Egypt, Assyria, and Phoenicia, partaking of the civilisa- 
tion and science of all three, and superior to all in 
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visible in {50 days, then the ark which had been cansed, 


accounted for by the enormous amount of heat thus 
haen’s vessel at the firat crossing of the 


generated by their passage through the atmospbere. | 
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EXISTING EVIDENCE OF THE DELUGE. 


[4856.] —Ir seems to be forgotten by some of “our” 
correspondeots that the idea of the Deluge is no “pot” 
or “fancy” of “E. L. G.” or any one else, bata 
matter of ancient history and world-wide tradition, 
supported, moreover, by much existing evidence. “P. 
Santalinas “ undertook (letter 1240, p. 277) “ to call a 
fow facts utterly subversive of E. L. G.’s’ fancies” 
—that is, be it observed, subversive of all history 
written and nnwritten ; but these facts on examination 

uestions, capable of being 
eserve, by other questions. 
Now, as to existing evidences of the Deluge. It appears 
from the tertimonies addused by Lyell and others, and 
atill more plainly from the reports of cave explora- 
tions in Er glan |, that there was a race of men roughly 
caloulated as existing from about 7,000 to abont 5,000 
years ago, savages, as we would call them, somo of them 
probably cannibals (the earth was filled with violence, 
says the ancient record), living partly at least in caves, 
struggling for existence with wild beasts, bat getting 
the better of these by aid of stone and bone weapons; 
which race of men about 5,000 years ago became 
extinct, so as to skow no trace of connection between 
them and the later races who gradually come down to 
historic times. Their bones, their instruments, and all 
memorials of them perished from view, buried several 
feet deep under the débris accumulated over them by 


turn ont to be mainly 
easily answered, as they 


the action of rain, frost, and air; many centuries 


passed by, in Britain as much as 8,000 years, before 
another race of men of superior civilisation came and 
lived in the same caves, all unconscious of their prede- 
oessors buried beneath them. This is the tale plainly 
told by the caves of Settle, in Yorkshire, of which an 
The excavations in Kent's 
Cavern, in the Rhone valley, and elséwbere, lead to the 
same conclusion; they show the extinction of a race 
of savage men about 5,000 years ago, and the lapse of 
many centuries obliterating all traces of them before a 
new race prior to European history, but EE AATE ee 

evi · 


account is given on p. 823. 


it, arrived to people the same regions. And Lyell’ 


dences, apart from mere conjectures, seem to prove for 
these primitive men an antiquity of no more than 
between 7,000 and 8.000 years. All this agrees with 
the chronology of Moses rightly understood. I say 
rightly understood, for it is too generally forgotten or 


unknown that tho chronology of the existing Hebrew 


scriptares, which our English version follows, differs 
on, 
I mean the Septuagint or Greek version, made about 
300 years before the Christian era, which exhibits what 


very much from that of the oldest existing translati 


the al Hebrew scriptures were at that date. 


Josephus also, in the first century of our era, recog- 
nises aa the correct Biblical chronology, the only one 
known to him, that of the Septuagint: According to 
it, the oldest, and in all likelihood the correct version, 
made before the Hebrew text was tampered with, the 
date of the creation of man is given at about 7,400 
years, and that of the Delage about 5,000 years from 
the present time. 

Thie, Mr. Editor, I have endeavoured to set before 
your readors as no theological question such as should 
have no place in a jonrnal of science, but as a simple 
matter of science, of ancient history and modern 
observation, the one confirming the otber in all ossen- 
tial respects. 


J. M. G. BRookwoop. 


“THE SEMI-BARBAROUS HEBREWS.” 
[4867.J]—"' F. R. A. B.“ has fallen into an error in 


stating that we have our acoourt of the Deluge 
from ‘‘semi-barbaroas Hebrews.” The history con- 
taining that account was written by Moses, who, 
according to the narrative, which is confirmed by much 
internal evidence in his writings, 
Hebrew origin, an Egyptian prince by education, 
learned in all the wisdom of the Egyptians, and 
mighty in words and in deeds. He was vastly saperior 


was, thoagh of 


to the mass of the Hebrew people, whose leader and 


lawgiver be became, bat who never quite understood 
him or heartily submitted to his teaching. 


Whetber the Hebrews themselves can be properly 


styled semi-barbarous is doubtful, if we compere them 


with the other nations of their time. Born in 
Mesopotamia, nursed in southern Syria, educated in 
ty to 


their theology and code of morals, they must have had 
advantages at least egual to the most advanced nations 
of that age. It is also to be observed that the Hebrew 
records did not always stand alone as they do now; 
they were corroborated in their accounte of the early 
history of mankind, as Josephus frequently reminds 
his readers, by the most ancient historians of other 
nations, as Egypt, Phaaicia, Assyria, and Greece, whose 
writings then extant are now lost. 

Perhaps P. Santalinus in his last lettor (4240, 
p. 277) means only to talk nonsense in jest when he 
pas of “Shem leaving his untouched journal to 

t acourate Hebrew scribe Samuel, the first of bis 
race.” There is no record or evidence that Shem left 
an untouched journal, whatever that muy be; and 
Samuel was in no respect the first of his race. 

Alphabetical writing does not appear to have been 
known to mankind till about 1500 n.c., that is the 
age of Moses. But if P. Santalinns ” disbelieves, as 
he seems to ignore the existence of Moses, what reason 
has he to believe in the existence of Samuel, or of any 
one else in particular ? J. M. G. Brooxwoop, 


Jone 21, 1872. 


SUNDRIES. 


[4858.J—Axras! for all the old superstitions, the 
nymphs and dryads no longer bannt the fountain and 
the wood; their progeny, the fairies, have vanished 
from the glens; the pale ghost never now revisits the 
glimpses of the moon, or pointe with ontetretehed arm 
and melancholy countenance to the spot at which ita 
mortal coil was rudely ahuffled off. And here am I 
about to shatter another old legend. H. G. W.“ 
(query 12186) wants to know why a shilling suspended 
from a thread, and hung within a tumbler, strikes the 
hour. I Will tell him. 


Hang any moderately light weight in this way, and, 
fixing your eyes avd attention upen it, wish ib to do 
anything possible (to swing, for instanee, in one direo- 
tion, y or strongly), it will do co; desire it to atop 
and te ewing in another direction, or iu a i „ it 
will instantly do so; put it inside a tumbler and wish it 
to strike the time, again it will obey, provided you know 
the time you; or if you prefer, it will ring a funereal 
knell. Now place your hand against some fixed sub- 
stance and try to repeat these experiments; this time 
you will fail. The whole mystery lies in the fact that 
when you will or expect apy motion, you onoonscioualy 
prodace that motion—instead of fixing attention on 
the object, fix it on your band and goard against its 
moving, and you may hold your sbilling till you want 
your supper before it will tell you the lime. 


Will Mr. Rodwell (let. 4818, p. 828), who has actually 
seon the spot at Argostoli where the sea water flows 
into a cavern, tax his memory as to a few details ? 
Can he say (accurately) the Aifference of level between 
the sea surface and that of the surface of the water of 
the well or cavern, whether the flow is continuous or 
intermittent, and what is at that spot the actaal rise of 
tide (I know it is small), aud whether boats can 
approach the exact spot at all times, or are stopped by 
anything like a reef at some little distance? Also, 
whether there is anything like a race or atrong current 
between that and neighbouring islands ? 


Does not Mr. Petrie (let. 4845, p. 384, soe that the 
expressions he quotes from Hemboldt are pure osilo- 
qvialisms, more expressions ia accordanes with the 
apparent facts and the common modes of spesek, that 
they therefore are of exactly the same natare as the 
scriptural statements referred to, and are in uo sense 
scientific descriptions of facts. Mr. Proctor, in the 
paper comesensing the nember, uses just such a loose 
colloqa‘alism when he speaks of the “ sun's varying 
diurnal course.” Therefore, we are not to holieve in 
the strict scientific aconrasy” of such phrases. But 
what has this to do with the matter, or how does the 
fact that modern scientifie men drop into eomeonly 
received expressions (kaowing them to be incorrect) 
show that ancient similar expressions are to be taken 
as meaning and giving actaal facts literally ? 


Brom. 


CORK LOCK. 


[4859.]—I KOTICED in last week's a look cork. Iè 
remiss me of the way iu which the Americans fasten 
all their pop and ginger-beer corks, and which, in my 

| humble opinion, ia a decided improvement 
to fastening the cork with string as the 
trade does in Manchester. A isa atost 
wire hinged in è loop B at each side 
under the neck of the bottle, seid loop 
being formed of small wire having ¢@o or 
three turns round the neck. It is mach 
easier and safer to open, and saves etring 
and time to the manufacturer of thoee 

A 


„ SIGMA” AS A “SEARCHER AFTER TRUTH” 


(4860.]—Tne Enrror, blaming me, at page 881. for 
the term *'buffoonish,” which I had chosen for its 
mildness, as applied to Sigma’s” geological reason- 
ings, declares his belief that “ Sigma ” is “ an earnest 
and sincere searcher after truth,“ a position that I de 
| not believe I have ever yet denied, though Def 

Errac” has incurred Sigma's” wrath by doing 2, 
as appears from the latter's first paragraph (letter 
4312, p. 826). I have two reasons, then, for eming if 
a duty to join Derf Errac” in raising this question— 
firat, because it does personally concern all readers of 
„ Sigma’s” letters to come to some decision whether 
Perf Errac ” or the Editor has had the better reason 
for their estimates; and secondly, because it esems I 
must be rated ss striking out from the shoulder,’ 
whetber doing so or not, and may, therefore, as well 
deserve the rating. The following are grounds, I rob- 
mit, for maintaining that “ Sigma's” chief o w 
this Deluge mated has not poet comer’ p 9 x 
and I am equally prepared prove of o oor- 
respondents than “ Sigma,” bat that his chief abi ast is 

the overthrow, anyhow, by sound or unsound mean, 
as they may come to hand, of assumed mischievous 
error, namely, the error (as he holds) that the Hebrey 
early records are historical or trustworthy. He has 

1 in references to these most reve and most 

hated of books, and most bedlobbered with the alimy 
praise, grand old legenda,” “ grandest poem,” ., of 
those most hating them, on every possible occasion when 


— 
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there was not the slightest call for them. [have written 
most of the columns he has been at the pains “ to 
measure" about geology, withont naming or referring 
to the Bible; bat what single paragraph thereon bas 
“ Sigma written without? Safely, whether I quoted 
texta or not, my pi tmary and chief anbject has been phy- 
sical: geology, While Sigma's" has been the 


June 21, 1872. ENGLISH MECHANIO AND WORLD OF SCIENCE.—No. 378. 


the book that le at least twice endeavours to impress 
on his readers (letters 4193, 4812, pp. 252, 826) of 
the world being made and stocked in a civil week of 
time, and of the son and moon standing still to enable 
the Israelites to complete a slaughter that the ious 
verses (11) say was never completed by tiem, bat by hail. 
The Bible is dragged in aa gratuitously, and these two 
supposed points thereof led out to be barped upon 
exactly as by Voltaire or Bradlaugh. Now, with all 
deference to the Editor, I must fiatly deny that 
any ‘sincere searcher after truth” any kind, 
would (even if the Bible were the direct sabject of 
discussion) single ont these two pop ar, or rather 
grandmothers’, errors about it, and thrust them forth 
as facts. A “sincere” truth seeker in these days would 
at least know that the Hebrew pentateushist never 
dreamed of a creation in six haman days, aud was never 
supposed by edacated eacients to have written of such 
a thing, even as long ago as Augastine in Christendom, 
et as Berosus and the oldest extant Gentiles influenced 
dy the Hebrew cosmogony. (Neither are Psalms xo., 
civ., or many Biblical s consistent with it.) Nor 
would any one whose chief end was truth be either 
ignorant enough, or count on such ignorance in others, 
as to quote the sun and moon “standing still” as a 
thing anywhere mentioned in possibly genuine Serip- 
tare. Joshua's miracle (for it was a miracle, as much 
as if Mra. Guppy came through the ceiling) consisted 
in silencing for ever the Gibeonite religion, which he 
and his people had unawares bound themselves not to 
destroy by violence (ix. 19), like the other worships of 
the country, by ealling on God, and saying to their 
oracular San-idol and Moon- idol, Sun in Gideon, be 
ellent, and thou Moon of the Vale of Ajalon.” His 
words, as preserved in Hebrew, have not a syllable 
about the aun” or standing still, far leas in the midst 
of heaven; and the two following verses (18, 14) of 
superstitions legend contradictory to all the reat of the 
s are from no sacred book, as their inserter tells you, 
but from that of Jasher, a mere lost novel of David's 
time (2 Sam. i. 18). 

Í challenge any one to maintain that a sincere 
searcher after trath,” or any matter as a chief end, 
would thus use long disproved errors that happen to be 
vulgarly current; and I undertake to demolish, though 
net so readily, what Mr. Proctor says ‘‘is certain of, 
at least one or two of the authors he names in p. 827, 
last paragraph but one. And I beg the Editor to insert 
this with name or initials as he pleases, if writing 
anonymously is what he means by striking out, but 
being “unprepared for reciprocal action” (p. 1 

(As stated last week, this a:most fruiiless eontro» 
vorsy must terminate this weok.—Ep.]} 


SPINNING TOP.—UPWARD DEFLECTION OF 
BULLET. 


[4861.)—"‘ A Bannister” (4808) and Vis (4806) 
have upset my top, or rather my theory. Many thanks 
to them; let the truth prevail, and error come to 
nought. Once convinced that a ean maintain its 
position in vacao, I can feel no difficulty in ander- 
standing that the duration of the rotary force will be 
greatly prolonged. Farther experiments in vacuo may 
possibly throw more light on the subject. There is, 
however, no parallelism between my cave and that of 
the philosophors whom A4 Barrister” describes as 
“ wasting their time and energy in endeavouring to 
account fora fact before they had ascertained it to be 
one. The fact that I have endeavoured to account for 
is one well ascertained—viz., that atop, in spinning, 
is supported against the action of gravitation by some 
forço as yet unsatisfactorily explained. I did not 
assume that a top would not spin in vacuo, unless the 
confidence I expressed in the result of the attempt to 
make it do so, in favour of my theory, be so interpreted. 
I dedueed a theory from other grounds to acconnt for 
a known fact, and asked for an experiment in vacuo as 
a crucial test of my theory. I considered, also, from 
Hi pe experiments, that the upward deflection of the 

ot was an ascertained fact. 

Losenot, however, set my experience aguinst that of 
Mr. Whitworth, and it needs not, therefore that I should 
answer “A.'s” inqairy (let. 4905) on this point, or 
dwell on it longer. Another inquiry of “A.'s" I also 
pass ever, lest disenssion should sink into disagree. 
ment. I will only say that atmospheric resistance to 
motion is very formidable, sufficiently so to produce 
effects which may easily escape observation, as well as 
those which obtrude themselves on our senses most 
eonspiseously. The rider must experience this resist- 
ance to progress as well as the bullet from a gun, in 
a degree proportionate to the velocity of the motion 
and area of surface offered to its action. There is, 
therefore, enfficient primd facie reason for taking 
atmeegpheric pressure into consideration, when certain 
phenomena arise, during the motion of bodies, which, 
as & Barrister” jastly remarks in the case of the top, 


nd explanations yet attempted have accounted for.” 
The epinning top shows a remarkable power to the 
ov of gravitation. The sohoolboy’s hoop 


remains upright, and can right itself when in motion, 
but falls as it comes to the state of rest. The bicycle- 
rider ocoupies a position which is stable in proportion 
to the velocity of his motion. We are all dark enough, 
as to the cause, in the face of these facts, and may 
well give fair consideration to any suggestion which 
seems likely, by analogy, to lead to a discovery of the 
cause or causes. The skimming of a stone along the 
surface of water, while in motion, and its sinking upon 
the cessation of that motion,’ looke like a parallel 
phenomenon, and, being manifestly due to fluid support 
excited hv projectile force, suggests the idea of atmo- 
spheric support in the other cases. 


e 
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6 A. m of Liverpool, has brought his theory of the 
support of the top to a crucial test when he illustrates 
it dy the cord and weight. We are thus able to deal 
with the principle in a simple form, and can follow it 
to its conclusion. Whirled round in a vertical line and 
let go either at the highest or lowest point of the cirele, 
4 it will not then,” he says, fall to the ground.” Let 
go at either of these points, it starts parallel with the 
ground, and (throwing out atmospheric resistance) it will 
reach the ground in the eame time, though not in the 
same 8 as if it dropped from his hand. Gan he 
possibly imagine that it will remain in a direct line, 
parallel with the ground, such as that formed by a 
tangent to his circle of gyration, until it has expended 
its force? Surely none will hold with him in such s 


thought. A stone from a sling is dismissed by centri- 


fagal force, and is jast as much subject to gravitation 
from the moment of its dismissal as if shot from a gun. 
The line of direction is simply a resultant between the 
direction of projection and that of gravitation. 

J. M. TAYLOR. 


Seer Green Vicarage, near Beaconsfield. 


(4862.}—I wisn that 4 Barrister” (let. 4808, 
p. 806), who rarely misses hitting the nail on the head, 
would show how the ordinary explanation why a 
spinning top does not fall is not satisfactory. A top at 
rest cannot be balanced on its peg, because it is so 
difficult to place the centre of gravity exactly above a 
mere point of support, so that it is almost sure to fall 
on some side or other; not indeed directly, but very 
soon. If, however, the top is spinning, it has not 
time to fallin a perceptible degree down towards its 
heavier side—say the north—before, by the revolution, 
the heavier side is to the south, and so of any other di- 
rection. For the like reason, though, I cannot balance a 
shilling at rest on the point of a pin, I can do so easily 
if I make it spin quickly enough to make its centre of 
gravity change from ono side of the point of support to 
the other faster than it can fall. As the velocity of rero- 
lation diminishes, the topor the shilling begins to 
wobble; before it quite stops spinning, it slips off its 
support on to its edge, and rolls away along the floor. 
Thus, also, though I cannot balance a stick on my 
finger without constantly moving my hand so as to 
keep the point of support directly beneath the weight, 
I can make a circnlar diso spin on the top of the atick 
so as to keep the centre of gravity always above the 
point of support by very alight changes of thet point. 
Of course, the weight of the top or of the shilling, or 
of the revolving disc, is just the same, whether at rost 
or in motion, only when in rapid motion there is not 
time for a perceptible fall in any direction before there 
is a tendency to fall in an opposite directen, and so 
the revolring body, not being able t decide in- which 
way to fall, not fall at all, jus Hke the famous 
donkey that was starved te death between two stacks 
of hay, that stéracted him so exactly equally ilat he 
conld not decide which to eat fr story te as 
credible as that ihe Royal or any other society 
ever doubted that to add a fish te a tub of water without 
making the water ran over would increnes its weight. 

I am obliged to A Baerister” for rg his 
illustration of pistol shooting, whicli se tely 
confirms my explanation at p. 204, of the real reason 
why musket bullets frequently rise tn their 5 8 

HILO. 


hd 


MR. PROCTOR ON SPINNING TOPS AND 
GYROSCOPES. 


[4363.]—I ax surprised at Mr. Proctor's letter 
(4310, p. 826). He says, not in precise language, bnt 
by implication, that the problem has beon solved, and 
then proceeds to attempt a popular explanation. His 
attempted explanation contains ideas so similiar to 
1 A.“, eriticised by me in a letter sent you on the 
11th, but not in your issue for 14th Jane—tbat I feel 
bound to demur to it as tending to encourage and 
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SPINNING TOP.—PERSPEOTIVE. 

(4864.]—Ir isa great pity “A.” (letter 4805, page 
807), did not append the two other letters to hie signa- 
tare and save you the trouble. He says a weight will 
not, in certain circumstances he supposes, fall to the 
ground “as long as the velocity is maintained” t 
Really, he must learn again the rudimente of mecha- 
nical science. If the weight starts horizontally, and 
its velocity be maintained (say in consequence of its 
moving in a vacuum), it will toneh the ground just as 
soon as if it had been dropped vertically, even with 
the greatest velocity “A.” is able to give iè by whirling 
it as described. 

It is quite usslees any one atteopring to explain the 
action of a spinning top who has such extraordinary 
notions as “A.'s” of the ways in which the attrac- 
tion of gravitation can be nullified or disposed of. 
The idea involved in his attempted explanation was 
elaborately worked out in a paper read to the Glasgow 
Philosophical Society about fifteen years ago, and 
was afterwards completely exploded. 

It really would save time and trouble 11 A.“ and M. 
Paris would refer to tho former serios of letters in the 
MecHanic. Tho idea that particles moving (rotating 7) 
in a plane cannot get ont of it although solicited by 
gravitation, is quite a mistake. The very gyration or 
conical motion of an inclined spinning top is an obvious 
continuous change of plane. Of course, if thé top is 
vertical, there is no change of plane, but in that case 
gcavity acts vertically through the point of sapport. 

M. Paris is quite in errorin saying that s are is 
a compromise. If a perspective drawing is to be true 
to what it represents, and such as to yield the same 
impression to the eye, it must be mathematically 


arranged. Z. H. 


THB NEGRO. 


4866.1 —Ix the hope that a few rematks on the 
Negro may stimulate attention and provoke remark I 
send this communication. It seems to me in the books 
of natural history that I have read, that the claims of 
our black brother have been ignored. I wish, then, 
that some of “our” learned correspondents who have 
read the latest intelligence will enable us to form a 
correct opinion of the origin of the Negro. Josephas 
gives no clue as to his progenitors, and, like most 
other writers, leaves us to suppose that, like Topsy, the 
Negro grow’d, till it is found convenient to intreduce 
him as a large nation with ralers and evæyhing oom · 
plete to adorn the history. Now, from what I havo 
seen of the Negro, he seems to form a different species 
of humanity when compared with his white brother. 
I am aware that the human species admits of five 
varieties, but the most distinct from the other foar— 
viz., the Caucasian, Mongolian, American, and Malay— 
is the Negro— the greatest distinction its bleck colour 
and woolly hair; its remaini may be 
found more or Jess elsewhere, as narrow head, retreat- 
ing forehead, prominent eyes, elevated cheekbones, 
large spreading nose, thick lips, com chin, and 
crooked legs. It appears that the cause of the Negro'n 
black skia is a membrane under the skin consisting of 
minate vessels charged with fluids of the deepest hues. 
Bat I presume that there must be a more interior 
cause than this, probably in the blood iteelf; analysis 
might determine this if some of our savante would only 
do the agreeable. There is another distinct peculiarity, 
the Negro's offspring is as black as himself, no matter 
where he emigrates, or under what condition of society 
he is placed. Now, Josephus and other historians make 
no mention of a Negro being with Noah in the ark, yet 
they state all mankind on the whole surface of the 
earth were etre 8 I am, therefore, unable to form 
an idea of the origin of the Negro. Some will have it 
(anà this is a general opinion) that the extreme heat of 
the climate has acted on the surface of the skin and 
gradually rendered it darker. But I find that the 
Chinese are white, while the native of Hindostan is 
black, both existing under the same tropical sun. It is 


propagate . A. u“ errors. It is not correct to say “the | tene that India is in some parts farther south than 


weight of the top is insufflelent to change the direction 
of the particle's motion in a brief interval,” however 
rapid the rotatory motion may be. I say the weight of 
the top is always sufficient to change, and is in reality 
always changing the directions of the particlo’s 
motions, In the last sentence bat one of his letter, he 
spenks of a particle which should at one moment move 
downwards and at the next upwards ; but if we are con- 
sidering the action on a singla particle and assume 
that gravity actaally does make it move somewhat 
downwards at a time when it would otherwise move 
horizoutally, we cannot assume that gravity is sne- 
pended the next moment, and if withont gravity the 
particle would then move somewhat upwards, with it it 
wonld at least move less upwards. In fact, the down- 
ward effect would accumulate until the particle reached 
the ground. Mr. Proctor may, in the sentence 
be epai of a top with its azis nearly vertical; 
bat if that is so it cught to bave been stated— 
besides, an explanation is not worth much unless it ap- 
plies to the case when the top’s axis is already sufħ. 
ciently inclined for all ite particles to be to ono side of 
the vertical line passing through its point of support. 
I am inoliued to think some points have yet to be 
elucidated ia connection with this gyroscope question 
even by mathematicians, and with the view of myself 
attempting something in that direction, wonld ask 
Mr. Proctor to kindly iaform me, briefly, what is at 
present the explanation accepted by mathematical 
astronowers of the action known as natation, which is 
associated with the precession of the eqninoxes? I 
have not access to recent astronomical works, aud shall 
foel much obliged if Me. Proctor will give the informa- 
tion. E. H. 
Glasgow, 15th June. 


| China, but Arabia is still closer to the Equator, and 


the Arabians are anything but black. Does any one 
suppose that a colony of blacks, located for any length 
of time in England, would ever besome white ? Bat 
surely the learned world knows sufficient to be able to 
answer the question—What and where was the origin 
of the Negro race ? 

I should presume that if the climate changed the 
skin black in hot countries that there would be no 
exception to the rale, and that animals of all kinds 
would turn black also. Momseys would be all black. Are 
they? Better still, the poor pigs, who have no cover- 
ing, would do with a black rets-mucosum, which the 
East India species possess, not so the Chinese, whe are 
piebald. Allow me to present the white elephant as a 


final proof that tropical climates do not produce black 
skins. FIDDLER, 


PATARIA 


BALSAMED OBJECT-GLASS. 

4366. —I neturw many thanks to “A Fellow of 
the Royal Astronomical Socioty (let. 4276, p. 800) in 
reply to my query abant balsamed glasses, bat it is not 
quite satisfactory. He states, as a rule. only terres- 
trial ones are balsamed, bat I have seen many astro- 
nomical ones of Sin., 8jin, 4in., &0., balsamed. I 
want to know why balsam is used. I havea triplet 
Barlow lens balsamed, why shonld it be so? 

I have been cxperimenting with a 2iin. object-glass 
of 48in. focus, which I balsamed, and to my surprise if 
redaced the focns to 86in. focus. 

Are glasses balsamed to shorten the focus when they 
have been worked longer than required ? If “F.R A. 8.“ 
or some practical optician will enlighten me I shal! be 
much obliged. C. B. 
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ENTOMOLOGICAL.— (IV.) - PUPE. 


[4867.]—Purz may decidedly be considered un. 
interesting things to watch compared with Jarve, for 
besides there being a great similarity between them 
very few move except to wriggle. But it is very in- 
teresting to notice the different ways that pupe are 
found, some being in an earthy cocoon, principally the 
Noctue and Geometræ; many of these cocoons are 
bound together with silken fibres. Others, again, are 
found span up in leaves of their food plant 4. caju 
(tiger), whilst others make a hard cocoon inside the 
bark of their tree, as the puss and kitten larva; 
many, also, are quite unattached. 

The best time for pupe hunting is from the middle 
of August antil the end of October, and at this season 
of the year a great number of good pupæ are to be 
met with in all sorts of places, though the best are 
open spots with few trees about and a soft soil; clay 
being very unfavourable, and as far as situations are 
concerned I think I may say that pupe may be found 
from the tops of trees to nearly a foot under the 

ound. For the convenience of getting pups ont of 
the ground a three pronged hand-fork is often used; 
though some prefer a flat trowel in preference. When 
pups are found attached to anything, if possible, a 
part of it ought to be retained—as the cocoon should 

y no means be broken, or the moth will often be 
crippled—and put in a box with a gauze top out of the 
way of vermin. Subterranean pape will require a 
box filled with loamy earth, whith should be kept 
damp, not wet, and cool. 

It will often be convenient to the collector to force 
pups that are subterranean; this is best done by 
placing a framework covered with gauze into the box 
that contains them, freely damping them, and placing 
them in front of a fire, with a piece of paper attached 
to the gauze to keep off the direct heat from the imago 
when it emerges. 

Pupæ should never be sent from one part of the 
5 another unless absolutely necessary, as 
travelling does not agree with them, and will not add 
to their vitality. If pups are desired for a collection 
the best plan is to gum the case together neatly after 
the insect has emerged from it. Exro. 


NEWS FROM EOS.“ 


[4868.] —AFTER a continuation of sea voyages in four 
large steamships and a small sailing craft (having quitted 
Calcutta on 15th September last), I find myself snugly 
moored in one of the inland mountain districts of this 
beantifal land. Of course, your back numbers have 
only just reached me, after much erratic circumlocution, 
and I have consequently been disabled from replying 
to various pressing queries, which I much regret; but 
a traveller is necessarily ex officio, and subservient to 
the winds and waves in his communications. And now, 
in my own sylvan retreat, on a forest-clad slepe of the 
flowery African Highlands (my third sojourn therein), 
Tam teaching the young idea to love birds, and beasts, 
and flowers; and having the axe, the saw, and the 
pruning book often 14 out of the 24 hours {n my fist, 
I am compelled to say that I have no time to do pen 
work; and for nearly 12 long months to come do not 
expect to see the seagirt Iale of Great Britain. 


South Africa, April 29, 1872. Eos. 


MICROSCOPE CASTINGS. 


(4869.]—A rew of our most enterprising opticians 
supply amateur mechanics with castings of the various 
parts of model steam-engines, and thus afford them 
the rich and profitable treat of constructing mechaniem, 
yet although the editor has reviewed the catalogue of 
one of those opticians on page 270, I fail to discover 
that any castings of microscopic stands are supplied, 
and I would suggest to the notice of Mr. Bateman and 
other tradesmen that if those parts were supplied at a 
reasonable price it would do much to popularise the 
microscope with those who can now only afford to 
purchase those cheap shaky instrcments, which seldom 
fail to make the owner dissatisfied with the study of 
nature, and certainly never allow him to study unem- 
barrassed the minntiæ of her attractions. I fancy the 
castings for a first-class stand could be profitably 
sold for a guinea, and hundreds of readers of the 
EnGuisH MOHAG have abundant ability to file, fit, 
and finish them with necessary perfection. 


E. B. FENNESBY. 


DR. PACKMAN'S STEAM-ENGINE. 


(4870.)—Pzrurr me to reply to your able and 
seientific correspondent “Saul Rymea” (let. 4802, p. 
806) by stating that my new steam-engine works per- 
fectly, without noise or anything visible from the 
steam. Tho speed is regulated by the farnace, which 
is controlled as easily as the flame of a lamp. The 
steam is condensed within one-seventh per hour of the 
water required at starting, without water or any 
mechanical means whatever. There is neither smoke, 
chimney, coale, nor water-tank. It is not protected 
yet, as there are donbts about the value of a patent, 
where the laws are made to keep back the people 
from progress, as thoso eoncerning road steam- 
engines in England do at present. Sach noisy, cum- 
brous, frightful, and dangerous things as “ traction- 
engines require restriction. But, why sbould engines 
with silent and invisible machinery not have been 
exempted? However, the same principles being 
applicable to all high pressure engines, the promised 
description may see the light of day in due time. 


F. Pacxxax, M.D. 


THE MYBORG BEE CABINET. 


14871.) —EvRR since the sppearance of letter 4187, 
on the 24th of last month, I bave been hoping to see 
some notice of the interesting suggestions of oar 
Danish correspondent. The Myborg Bee Cabinet,” 
as I will ventnre to name it, seems to promise an 
escape from some of the difficulties of the Wood. 
bury,” but before constructing one I should like the 
opinion of Mr. Abbott or some other experienced bee 
mastor, lest in avoiding some known inconveniences 
we might be running into other and possibly worse 
ones. Allow me, though a novice, to ask one or two 
questions :— 


1. Supposing the cabinet complete, and that a 
swarm has been obtained, how are the bees to be in- 
troduced into their intended homes ? 

2. Would it not be an improvement to interpose 
blocks at intervals between the two thicknesses of wood 
so as to have dead air spaces at the sides and front as 
well as at the back and bottom? (See letter 3162, 
No. 850.) 

8. Might not the frames be made much longer so as 
to increase the space for the breeding cella? Mr. 
Abbott finds the ordinary Woodbury too small. (See 
letter 8538, in No. 859.) 

4° Bat the point which seems of most importance is 
the waste of heat which would take place inthe winter 
in the upper half of the stock compartment. (See 
the 8rd paragraph of letter 3162.) Can this bein any 
way obviated ? 


It would be very satisfactory if Mr. Abbott could spara 
time to notice these or any other points In the Myborg 
letter which may occur to him. Would he also ex- 
a what Mr. Langstroth means by “a tall hive laid 

own”? 

When will our Danish friend give his promised đe- 
scription of his“ honey taking machine“? ; 

I hope an editorial note will soon pnt sn extin- 
guisher on the steam comet. E. T. Grays. 


AMATEUR ORGAN BUILDING. 
[4872.] —Iw answer to Dranghtsman (letter 4282, 
p. 802), I believe many have ventured incautionely, 


without firat knowing or contemplating what they 
intended to build. It is not necessary to go to CCCC 


principle let them not ascend higher than tenor C, 
then they might have a 82ft. tone, while above tenor C, 
pipes being used, they can have every sweetness of 
tone. I will say more in a subsequent letter on new- 
shaped pipes, with the measurement appended of some 


of them. I inclose a section of the usual manner of 
laying out soundboards. 
JOSEPH WILLIAM FENNELL. 


THE HARP. 


14878.JI— WIL some one take up in our pages this 
neglected instrument? A few letters on its construction 
similar to those which have appeared on the piano, the 
organ, &c., would be appreciated by G. H 


NORTH LONDON RAILWAY.—GOODS TRAINS 
AND PASSENGER TRAINS. 


(4874.]—Ir seems a great pity that goods trains 
should be allowed to interfere with passenger traffic to 
the extent they do by being run frequently in the day 
time. All passengers who are in the habit of travelling 
to the city by the North Western train due at Broad. 
street at 9.22 a.m., must, by this time, be thoroughly 
familiar with the following nuisance. Every morning, 
just as the above express train te Broad-street is due 
at Camden-road, a very long and very slow goods train 
passes the station on the express line, and crawls along 
to Broad-street, rarely arriving there till 5 or 10 
minutes after it is time for the express train to get 
there. This has been so ever since the express trains 
commenced running, and it is often anything bat 


cheerful or edifying to be in the carriage and hear the | 


— A —— 


ON FIDDLES.—To “ FIDDLER” ARD Mn. P. 
Davipsown. 


(4875.]—" FIDDLER ” says: Tou may bow a fiddle 
string of given thickness until it shri¢ks,” quite trae. 
That, because you can make your string shriek, there- 
fore, it must be impossible that string can move more 
than one soundboard made of the same—I presume 
the same kind of—wood, is not, to the unscientific 
writer of this, quite self-evident. It may be true for 
anything experience has taught him to the contrary ; 
for, although, he has some experience in the employ- 
ment of more than one soundboard in pianofortes, be 
possesses none of their use in fiddles, his first fanny 
fiddle, conceived in the depths of his consciousness, 
existing as yet only in imagination. Fiddler” also 
saya that the new fiddle would * do,” if it had but one 
atring to each soundboard, which seems very probable. 
What seems equally so is, thatif the set of strings which 
generates each individual soand in the pianoforte had 
a separate soundboard, of sufficient size, it would 
also do admirably well. The question is, how are 
we,in practice, to provide each string, or set of strings, 
with a sufficient soundboard, unless each string or 
strings which generate sounds, whose pitches differ by 
only one semitone, be placed so far apart from each 
other ss to become quite unmanageable either in a 
bow instrament—whose strings have to be stopped 
by human fingers of ordinary length—or in one having 
manual keys, for, unless a whole octave of the latter bo 
within the space of about 61in., human hands can’t 
perform on it. 

Tadvisedly wrote" asufficient soundboard,” but I really 
don't know how many superficial inches would be suffi- 
cient. Probably, for the necessarily but short treble 
strings of a pianoforte few superficial inches (say 
about Sin. or 10in.) would suffice, because mere increase 
of surface does not, in that part of its compass, seem 
sensibly to increase the loudness, however much it 
affects the timbre, of its sounds. Loudness seems to 
result rather from the ample vibrations of a com 
tively small sarface than from the very minute vibra- 
tions of a large surface acting as a soundboard; and 
very short strings can't vibrate a large area of sound- 
board (it is far otherwise in the case of long, thick, and 
heavy bass strings, hence we make a contra bass somewhat 
bigger than a kit), consequently, could we connect each 
set of strings with a separate soundboard, we should 
soon arrive atthe limit of loudness, unless, indeed, we 
did exactly what I have dono in my first fanny fiddle, 
to wit, instead of one, using many and effectually con- 
necting them together; but this is hardly to be termed 
connecting each string with one, for it is connecting it 
with many soundboards. 

If it were desired to increase the power of strings so 
as to cause them to induce vibration of larger sonud- 
boarda, increasing their lengths (supposing their ma- 
terial will bear a greater tensile force than that to 
which they are now snbjected) or their thickness 
naturally suggest themselves as the means. The former 
has been done in the piano until their lengths have 
been about doubled, and their thicknesses more than 
doubled. nay, it has been increased from four to eight 
fold. Want of tenacity, even in the very beat Roman 
strings, would, however, soon prevent us from much 
iucreasing the length of violin strings. I never had the 
good fortune to get a firat string which did not break 
before its pitch was raised to G above the linea. c., a 
minor third, besides which, could they be made twice as 
long (say 26in. instead of 18in.) it must be remem- 
bered, that although the change might facilitate 
„stopping in the upper octave, it would cause the 
“staps” to be almost as far apart as they now are on 
the ‘cello. Now, I think Fiddler and all his brethren 
will admit that it is much easier to execute rapil 
passages on a violin whose strings are bat 18in., or oa 
a tenor whose strings are 14in. long, than on the violon- 
cello or double bass; anything to the contrary not- 
withstanding Bottessini and Company may have 
executed.“ 

increasing the thickness of fiddle strings is not open 
to the same ebjection—viz., rendering performance 
more difficult—as greatly increasing their length is; 
aud, to my taste, the timbre of the sounds of the A 
string, raised to E, is much more pleasing than the 
ordinary tone of the first string; bat, besides the un- 
pleasant fact that A strings which will bear taning a 
a üfth higher are not to be bought every day, I may 
remark, it is not every one who pref. ra the timbre of 
a thick first string. When, at my suggestion, the late 
Mr. J. A. Tarner—who was one of the ânest violinists 
I ever heard—tuned his A string to E, he thought it 
sounded rather “tubby; its tone was not so ea 
tory when the instrament was held close to the ear, 
which it ordinarily is daring performance; and he 
thought the character of ‘‘tabbiness" was yet more 
developed when he played on his third string, the pitch 
of which was raised a fifth to A, although he agreed 
with me the tone of the D string was improved by 
employing thinner catgut, and loading it with very thin 
wire. However, well knowing tbat neither the organist, 
pianist, nor violinist are, while performing, beet 
sitaated for listening, I changed places with my late 
friend, and let him hear, to the best of my bowing 
ability, the difference between the tone of the compara- 
tively slack Dand A atrings at their original pitches, 
and tboir tone when tuned a fifth sharper. He then 
acknowledged that the tone of those strings, when their 


complaints of the passengers as the train keeps. pitch was raised, “told” much better at the distance 


stopping and whistling all the way. What a pity that 


a train so punctual ou the district line and other parts 
of the route, and belonging to the finest service of 
trains in existence, should have every journey spoiled 
by a miserable goods train, which might easily be ran 
on the slow train line, or started a minate or two 
earlier or later. A DIscUsTeD PasaryorRr. 


of some twenty varda. 

I presume " Fiddler ” will not deny that the thicker 
nud tighter a string is, the more forco—whethber that 
force be upplitd to ie by way of percussion, as it is in 
the piano, by palling, as in the harp, the lute, the 


guitar, or harpsichord furnished with plectra, yea, even 


in ye fiddle, whose strings are as certainly palled, by 
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the rosined bow, as those of a harp by the fingers of the 
performer—will that string bear without shrieking, 
which is ordinarily the consequence of *' cruel treat- 
ment; hence, we may hope long and thick stringe will 
communicate sufficient force to moderately large sound- 
boards to indace their vibrations at a much further 
distance from that place on which the strings rest, or 
are attached to them. Consequently, we may reasonably 
expect that by the use of thicker strings, we may be 
enabled to employ larger single soundboards in violins, 
and thereby obtain louder sounds without deterioration, 
perbaps even with improvement, of their timbre. 

I see Fiddler“ also suggests that the breast of the 
violin ought to be composed of two pieces of wood, 
because its bridge has two lega; possibly so, but the 
reasoning seemeth rather of the order which deduced 
Goodwin Sands from the erection of Tenterden Steeple. 
If the fiddle’s breast onght to be made of two pieces of 
belly timber—I mean belly wood—why does Fiddler,” 
and all his fellow fiddle-constructors, glue those two 
Pieces together, and thereby make them one piece of 
wood ? Barely, the two poor feet of its biped bridge 
would ‘act and react" more perfectly if the two halves 
of the breast wore disunited. When I read this rather 
odd notion, my original savage nature was so roused, 
that I was strongly tempted to recommend my friend 
Fiddler to perform that “happy despatch” which 
the Japanese term “Harikaru” (the word literally 
signifies belly cut” ), by ripping his belly—of course, 
I mean only that of his fddle—up the middle. 

It is my misfortune that the congenital density of 
my nervons tissue quite prevents me from clearly 
realising either my friend Fiddler's“ fiddle reflections 
—I mean his fiddle sound reflectors—or Mr. Schucht's 
peculiar theory of the law of vibrations. My ignorance 
of the latter is, I fear, partly due to your cruelty, Mr. 
Editor, for he informs me you (perhaps envying its 
profandity), instead of inserting, returned its lacid 
exposition to the writer. I can only lament our depri- 
vation of that enlightenment which would necessarily 
have resulted from its publication in our” journal, its 
insertion in whioh wonld certainly have saved so much 
valuable space. Had you printed it, all that space 
now devoted to the shallow theories of The Harmo- 
nions Blacksmith” and other acoustically ignorant 
correspondents must needs have been rendered available 
for far more important matter. Mr. Schacht was kind 
enough to endeavour to explain his most satisfactory, 
to himself, theory to me when I last had the pleasure 
of calling on him; but the attempt was a wretched 
failure. No doubt the congenital density of my nervous 


tigsue had much to do with the difficulty he experienced | 
in 5 what he assured me was very plain and 
simple. | 


May I also suggest to Fiddler that when he rested 
the back of his ‘cello against a board, whether of | 
mahogany or other wood, he did something very like | 
putting an additional soundboard to it, or rather 
putting it to the latter. Sure-ly the convexity of its 
back rmust—where it touched the board have acted 
like a soundpost— 1. e., havecommunicated its vibrations | 
to it, aad caused the said board, so long as it remained 
in contact, to become a sound board. I don't think this 
cello case could possibly be a case of its reflection, but 
of the additional generation of sound —such, at least, 
is the result of my “reflections” thereon. 

The material of a seund reflector, or, to speak more 


correctly, of a reflector of those atrial waves which we | 
ive as sound, ought to have asmootb (not to say | 


polished) surface, just like that of a reflector of heat 
or light waves. Reflection, however, is mere change 
of direction: it cannot generate either hest, light, or 
sound. A sound reflector can no more increase a 
sound’s volume than a mirror can increase the light of 
the sun; both light and sound may, however, be con- 
centrated by reflection, which is just what I suppose 
the so-called ear trumpet effects for those who are as 
hard of hearing as I am of understanding. 
THE Harmonious BLACKSMITH. 


P. S.—Among fellow fiddlers, whose judgment I 
solicited when my first funny fiddle was made known, 
I am sorry to say I omitted to include my fellow corre- 
spondent Mr. P. Davidson, who once did me the honour 
to request me to communicate information cencerning 
violins to him. May I respectfally request his opinion 
on the probable advantages (if any) and disadvantages 
of my latest born infant, especielly in the matter of 
what is likely to be the character of Its voice? Allow 
me to add, I am trà lag very hard to understand Mr. 
‘Schucht's last letter on the violin (4808, p. 307), but 
I have failed to arrive at its meaning. 


NEW DOUBLE STARS.—To Mr. Burnuax. 


14876.]— Leun success in discovering close double 
atars in regions which were considered thoroughly 
worked up has been much noted on this side of the 
water. he subject was a matter of conversation 
amongst amateurs and others at the Royal Observatory 
Visitation on the first of this month, and every one 
seemed gratified, and wished soa much fature success. 
Touching your letters 4178 and 4258, I hada fair 
opportunity last night, Jane 11, of looking up two of 
the objects referred to—Virginis = L 28106, af. 6 
Come, and Boötis = L 27106. The former is, indeed, 
æ very beautiful object, but not quite so difficult as | 
expected to find it. The small companion was, of 
course, very easily seen with the fall aperture of my 
mirr or (12in.), and continued visible with all apertures 
down to bin., which, in the condition of the air and 
twilight at the time, left it jnst perceptible by glimpses. 
I, therefore, conclude that the faint companion is 
fairly within reach of a good 4}in. achromatic. 

ether tbis double star ia a rew one or not I have 
no Means of knowing, having only Strave's “ Mensaræ 


Micrometrim” to refer to, in which itis not found. I ! 
was not so successfal with the more difficult pair 

L 27106; whetber from smoke, twilight, or tremor, 

after long gazing I could not persuade the little com- 

panion to show itself. In cases of this sort the imagi- 

nation needs to be suppressed, and nothing short of 

seeing the object absolutely and unmistakably ought to 

be allowed. In this I failed, but shall look again the 

first opportunity, when I hope to cenfirm your dis- 

covery. Much more interest attaches to close and dif- 

cult pairs when in the same field with conspicuous and 

well-known stars like k Boötis. Your fine double in 

this field is, however, not the only one. Looking over 

the small stars in the neighbourhood, I met with 

another, if not ss difficult, by no means one of the 

easiest. It may be readily found thus: Place E Boötis 

at the lower margin of a wide field and low power; the 
double in question will then be just within the same 
field at the top, and a line produced from E across the 

star No. 1 of your chart (let. 4258) will almost strike it. 

I roughly estimated mag. 8°2 and 9°5, D 1°45", and 

P 170°. I may also mention another pair recently 

met with worth looking at, not in the Men. Mic.: R.A. 

18h. 4m., N. 82° 45’, P. 847, D. 1 6“, 7:5, and 7 8. The 
place is only near enough for finding, and the rest 
approximate. I am sorry to say all the other stars 
referred to in your letters are now passed out of my 
range for the season; but I hope to leok them up 
when opportunity serves. F. Binn. 


INCUBATORS. 


[4877.]—Iw reply to Hatcher” (let. 4175, p. 229), 
I would remind him that eggs require a certain degree 
of moisture, and so they do better when the hen’s nest 
ison the ground. This should be provided for in any 
incubator; and then does not “Hatcher” know that when 
a hen is hatching its chicks they often require a little 
assistancein breaking up the shell? The chicks break 
the shell, but frequently have not strength to make the 
opening large enough. We lost two the other day, 
simply because we could not get to the aas 1 8 


THE ROBIN HOOD SE WING. MACHINE. 


14878.) —As many of my brother subscribers seem 
interested in sewing - machines I send you a sketch of 
ona T hava invented and made, if yen will allow me a 


Lu we 

Auy needles may 
be left out or put any distance to suit work. It will 
make 2, 000 stitches in one minute, and more stitches 
in two minutes than any woman can make in one day. 
Will any reader of our valuable paper tell me if there 


little of your valuable space. rks wilh ten 


needles, double-thread lock-stitch. 


is such a machine at work. R. TAX SLR x. 


á — 


RECENT DISCOVERIES OF DIAMONDS. 


[4879.]—NaTuURE produces nothing more beautiful 
than the diamond, or more valuable, but it is truly 
astounding the ignorance that well-educated people 
show about it. Onr emigrants either pass over the 
genuine stone as of no value, or send home paltry bits 
of crystal or topaz for the precious gem. It is curious 
that the constituent material of the diamond is the 
predominant component of every organic or living 
thing. As rock crystal is flint in a pure state, so is 
the diamond carbon in a pure crystallised form. All 
‘* our” readers know that crystallisation generally pro- 
duces brilliancy; for example, carbonic acid gas, com- 
bined with lime, when crystallised, form the clear trans- 
parent double-refracting or Ioeland spar; bat when un- 
crystallised the same compound is opaque, as in various 
limestones. The diamond is an ingredient of all 
living things and corundum of soil. 

The diamond generally occurs in regions that afford 
a laminated granular quartz rock called Itacolu- 
mite, which pertains to the talcose series. The 
diamonds lie often imbedded in flaky portions of this 
material like garnets in mica schist. the collection 
of the late Mr. Ruskin is a conglomerated mass of 
quartz, pebbles rounded through having been water- 
worn, with two crystals of diamond and various grains 
of gold, the whole cemented together by oxide 
of iron, thus showing the association of diamonds 
and gold, and was found in the bed of a river in 
Brazil. When diamonds were first discovered in the 
Brazile they were used as counters in playing cards, till 
an officer took some to Portugal, and found out the 
valne. In 1844, a slave was searching for gold in the 
bed of a river in the proviuce of Bahia, and discovered 
diamonds, and it being a new locality, 297,000 carats 
were found in two years, which prodaced upwards of 
£300,000. In the gold mine of Adolph, Siberia, be- 
tween the years 1833 and 1886, upwards of fifty 
diamonds were found, but only one of these was of 


| precious stone. 
| power—that is, to speak plainer, give a double im 


considerable size. The most prodactive mines in the 
world are those of the Sierra de Trio, Brazil, which are 
computed to have yielded upwards of two tons of gems. 
In an exhibition of native productions held at Mel- 
bourne in 1855, numerous small diamonds were erhi- 
bited, found in various parts of the colony. In 1868, 
upwards of sixty diamonds were found at tho Wool- 
shed Diggins, in the Ovens district; But were all very 
minute, weighing from à to 2 grains. Africa is 
without doubt the largest diamond-yielding conntry. 
Dr. Atherstone, of Graham's Town, received a letter 
from Mr. Boyles, Clerk of the Peace, Colesberg, in- 
closing a diamond, which was afterward sold to Sir 
Philip Woodhonse for £500. This was in March, 
1867. Soon afterwards, twenty other good-sized 
diamonds were found along the Orange river; but in 
May, 1869, the world was startled to hear of a diamond 
weighing 83} carats, found near Bandfontein, on the 
Orange river. Swalboy, the finder, sold it for 500 
sheep, 10 bead of cattle, and 1 horse. It was pur- 
chased by Messrs. Libenfleld Bros., and was sent by 
steamer to England, and insured for the passage to the 
tune of £30,000. Bat this was thrown into the shade by 
a report in September that a diamond had been found 
in Australia weighing 900 carats, and estimated to be 
worth £10,000,000, as it would be five times as large 
as the Koh-i-noor, and the Kvuh-i-noor’s nominal value 
is 24,000,000. After great excitement, and a thorough 
investigation, the stone was found to be a topaz, but 
the resemblanco in this instance was very extra- 
ordinary. The stone in the Portuguese Treasury, 
weighing 1,880 carats, is probably, and almost sure to 
be, a topaz, or a white sapphire stone. But how 
absurd to report such a stone as the Australian 
specimen without first investigating. Nothing but a 
diamond will scratch a diamond; bat if the stone is 
topaz, or white or yellow sapphire, it can be scratched 
by a splinter of ruby. It is, probably, simply not 
topaz, but a common bit of qaartz worth nearer 10d. 
than £10,000,000 

I will now proceed to give the method of distingnish - 
ing the true diamond. in olden times jowellers put a 
varnish made of ivory-black and mastic to the back 
of the stone. If genuine, this gave it great brilliancy, 
but if n sham it made it dull and lustrelees, show- 
ing the black through its substance. Mr. King says 
that the Novas Minas” white topaz of Brazil, better 
known as the Slave“: Diamond,“ is now the only 
stone which has any chance of being passed off as a 
true diamond. The genuine diamond may always be 
distinguivhed by its single refraction "—a property 
which is also possessed by the garnet, bnt by no other 
Others have a double refracting 


of a taper, or other object, when viewed through th 
facets. When diamonds are set it is easy to see 
whether the refraction is single or double by looking 
into the atone at the image reflected from the posterior 
facets. The diamond does not lose its lustre if im- 
mersed in water or alcohol; but sham stones will, arising 
from the inferior refractive power; a commoner method 
is to touch with the tongue, when genuines feel colder 
than shams. Pliny, in his Natural History (lib. 
xxxvii., c. 15), says, a true diamond, if placed on an 
anvil and struck with a heavy hammer, will not split.” 
Many fine stones must have been sacrificed at this. 
This would be my last experiment if I was testing a 
diamond; bat diamonds could, it has been said, hardly 
have been known to Pliny. He must have been mis- 
taken for white sapphire, tho next hardest stone to the 
diamond (vide Dr. Billing’s Science of Gems.” 
Diamonds were formerly polished by the East Indians 
by robbing them one against the other, as was the case 
with the Koh-i-noor. Lavoisier made many experi- 
ments on the combustion of the diamond. By its first 
combination with oxygen it is converted into plumbago, 
by a second degree into common black charcoal, and 
by complete saturation into carbonic acid gas. 
Thas, this most beantifal of gems, exceeding by 
100,000 times its mass in gold, is but a lamp of coal 
dissipated by combustion into any insalubrions gas. 
There is, however, good reason for supposing that 
fature discoveries will tend to diminish their cost. 


B. E. 


RADIUS OF SURFACE OF OBJECT-GLASS. 


14880.) -M. OLDFIELD, in his letter (4149, p. 225), 
seems to have put the Anishing stroke on the crown 
lens. But before applying the hammer, will he state 
from these symptoms if he still thinks the case hope- 
less ? It is now four years since I bought my glasses from 
Messrs. Chance, and paid too little for them. They 
were, according to Messrs. Chance's tariff, Gin. square 
plates for cutting up. My object-glass is still an 
immense puzzle to me, and has introduced me toa 
host of optical phenomena I uever bargained for, some 
of which I will state for the benefit of other intending 
adventurers. First, with regard to taking the specitic 
gravity of the glass, I thought that the fragments of 
the ring of glass cut off the Sin. discs were handy, but 
imagine my astonishment at finding that not one of 
these fragments (in the case of the crown lens) gave 
the same results, but went something after the follow- 
ing order: 261, 2°59, 2:57, 2°55, 2 54, 2-44, 2 23, and so 
on round the square; so that if this is the density of 
the edge, what is the middle? Secondly, in the Journal 
of the Society of Arts appeared a paragraph on the aub- 
ject of astigmation ; this phenomena is, as Mr. Old- 
field and Mr. Vivian may be sure, not wanting in my 
object-glass. To begiu: Patin the eyepiece of the 
telescope—bad focus, look upwards by tilting the eye 
piece, I see a focus; look down, I see anotber. Which 
of these will-o'-the-wisps must I try to catch? By 
means of a little patieuce and the obliging adjusting- 
screws of the tube, you may catch either of them, not 
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to forget the turning round the object-Rlass. or tilting 
ita ring or cell a little. Mr. Vivian’s suggestion of the 
best position of the edges of the lenses has not been 
; every little helps. But when got, best is 
Its astigmation is an imperfect circle within the 
foous, either a badly-formed ellipse or a flattened 
circle, In pushing in the eyepiece, a sharp orange red 
t darts out of a star on each side, and lengthens. 
am eure that my optical centre is very near the point ; 
but, on the other hand, the cone of rays as cast from 
the object-giass is a wonder to the eyepiece, if not to me 
also. Why does it move round the eyepiece in that 
erratic manner, a good central focus appearing so near 
and yet so far? I must conclade by stating that the 
centre was got by running the lens on a small 
lathe, it being cemented to a piece of metal held in a 
six-screwed bell-chnck, A sharp point of brass was 
closely watched by a convex lens as to itself and its 
reflection, the edge being treated in the same way. The 
edge and surface next the headstock got true, the other 
was ground true, then all reflections stood still, and all 
soen through also. 

It is possible, as Mr. Old eld says, one of the sur- 
faces is not teue—most likely one of the first done. I 
have only ene brass tool in my possession, having 
re- turned. them up as I went on, so am free to start 
fresh, Some vears ago I ground some lenses on soft 
hematite oast-iron tools. Could I use this metal again, 
or are they obliged to be brasa? I do not wish, while 
thanking Mr. Vivian and Mr. Oldfield for their kind 
offers, to trouble them or take up their time with bad 
materia), but shall start with 63in. focus and a piece of 


new crown glasa, if this is really bad. 
W. H. Cas. 


SELENOGRAPHY. 


(4881.]—SELENoGRAPHICAL sketches are of general 
interest when they are neatly shaded, as that by Mr 
Birmingham (page 277); a mere outline, as those 
asually given by Mr Birt (see page 292), are only pro- 
fitable to those who have large telescopes. Many 
readers, like the writer, who are not possessors of 

telescopes, have a constant desire to understand 

how celestial objects appear when viewed tbrough them, 
and however incomplete the best drawn sketch may be, 
il ig comprehensive and of marvellous interest to us 
compared to the dry puzzling diagram of outline often 
ven, which is perplexing to all but the astronomer, 
o him, as to the goveral reader, the more carefully- 
drawn selenograph would be pleasing, and equally, if 
not more, useful, I hope Mr. Birt will take a ao t tom 


NITROGEN IN PLANTS. 


[4882.] — Mn. Lawes (p. 814) has, I think, proved by 
decisive experimente—frst, that plants do derive much 
more nitrogen than is enpplied from manure in the sail; 
aud secondly, that it is not derived from tho air itself, 
bat from what is miogled wita it. The first point he 
established by growing wheat crops for a long succes- 
sion of years npon the same plot of land without 
suppiving any fresh manure, with the effect of obtain- 
ing, first, a gradually decreasing crop, as the soil be- 
came exhausted, and afterwards a nearly regular one, 
the nitrogen of whieh must have been obtained from the 
air or the rain, or from something contained in them. 
The second point was proved by growing wheat plants 
ander air-tight glasses, in soil containing the ashes of 
wheat plants bat no nitrogenous matter, supplied with 
water and air containing carbonic acid, bnt no 
ammonia or other nitrogenons matter, the seeds 
germinating and forming stalks, and a leaf or two, 
which wonld wither and another form, there being nitro- 
gen enough, bat not more than enongh, for a leaf or 
two at onoo. The air waa deprived of: nitrogenous 
matter by passing it throngh an acid solution, which 
ebsorbed ammonia or any nitrate or nitrite. Some 
have found it difficult to account for plants growing on 
land not manured obtaining more nitrogen than appears 
to be containe i in the rain and dew supposed to fall 
upon them. I believe the explanation is that very 
much more dew is deposited upon the leaves of plants 

upon artificial surfaces, and that therefore the 
quantity of dew falling ie much mnder-estimated, while 
mush of the nitrogenous matter in tke air is obtained 
from it by the dew. This sobject neods experimental 
investigation. PRILo. 


THE DISTRIBUTION OF ANIMALS AND PLANTS. 


[4383.]—I po not regret the revival of the comet 
question, notwithstanding E. L. G.'s” arguments in 
favour of future collision with a comet, but I must pro- 
test against any direct or implied misrepresentation. 
I do not know whether a comet ever existed, or could 
exist, composed of steam, and doubt whethor 
“E.L. G.“ has any better foundation, judging from 
what we have yet received. Bat E. L. d.“ brings for- 
ward the wide diffasion of many fresh-water plants and 
animale as one proof of the occarrence about 5.000 
years ago of a aniversal duluge of fresh water! Now, 
it is very easy to set aside the facts brought forward by 
Darwin in explanation of this wide diffacion ; but 
peoplo mnst jndge for themselves whether E. L. G. 6 
hypothesis or Dar in's explanation be most reasonable. 
Birds frequenting the vicinity of water do get maddy 
feet, and it is quite possible for the seeds of aquatic 
plants, &, to conveyed by that means. But 
whether “E L G.“ universal deluge would result in 
diffusion or destruction seems to me, at least, qnestion- 
able; bat supposing the former, should not the reau’t 
bave been more complete than we actnally find it ? 
But are the rivers and lakes of fresh water sach 
isolated localities as “E. L. G.” wonld lead us to suo- 


pose? The sources of the tributaries of many streams 
are frequently separated by short spaces of land, so 
they may be described as a network of ramifications, 
and I am under the impression that, as a rule, water 
plants are more tolerant of removal than land plante ; 
the mouths of rivers form a means of oummunication, 
for a great many seeds will bear immersion in salt 
water for a shorter or longer time. 
see how such fish as the salmon, &c., would gain access 
to new rivers by this means. E. L. G.” expresses 
surprise at Darwin's statement that the condition of 
oceanic islands accords with his theory (that wide 
apaces of sea or d narrow channels form effectual 
barriers tothe free migration of species), and asks the 
question whether, according to his hypothesis, the 
terrestrial mammalia might not have been developed 
there. Certainly, but time and favourable circum- 
stances are necessary to bring it abont; assuredly a 
much greater length of time than E. L. G.'s” 5,000 
years. J. C. 


THE WONDERFUL GUN-BARREL 


(4884.] —Loox1ne over some back numbers of the 
ENGLISH Mecaanic, I found a wonderfal gan, or 
rather a somewhat deficient description thereof. What 
can this wonderful gun-barrel (mentioned in let. 8887, 
p. 88) be made of? The writer says it was “oast” on 
the Bessemer principle, whatever my old acquaintance’s 
“ principle“ of casting may be. N.B.—He is far from 
being a man withoat principle; but as regards iron 
and steel, I always thought his principle was the 
reverse of casting, it being to render iron malleable. 
The writer also says: “Ifa bad ingot, it can stand a 
heat equal to auy iron—no small heat, by the way, in 
the case of nearly pure iron—and bear rolling down to 
the thickness of No. 82 wire - gauge for conversion into 
a locomotive tube.” He also says his barrel can be 
produced cheaply. Now cheapness, when not associated 
with nastiness, is, according to tho French wit, the 
eharacteristic of modern civilisation, to which in all 
probability rifled gun-barrels contribute. Will Mr. 
Minshes be so kind as to inform us what the cheap 
material is in which this gan is cast which, like Sir J. 
Whitworth's compressed steel castings, stands so much 
greater an amount of strain than any gun in ber 
Majesty's service ever could be subjected to in actual 
warfare ? THE Harwonriovs BLACKSMITH. 


SCIENCE AND EDUCATION. 


[4385.] —Tax following remarke on this subject are 
by Dr. Cobbold, F. R. B., in his concluding lecture of 
the Swiney conme for 1872, in the Lectare Theatre of 
the Geologies! Museum, Jane 1. He commenced by 
remarking how much of the general teaching given in 
certain forms in this country is opposed to the teach- 
ings of scienee in general, and of geology m particular. 
It is not pleasant to any man of science to have to 
oppose men who, perhaps, in their private life, are 
better tban himself; bnt in tho interests of truth it is 
necessary that one should stand for what is trne, 
quite independent of all personal fes whatever. 
Farther, the methods by which children are trained 
are such thet when they grow up they are unable 
to draw eonclasions for themselves quite independent 
of all dogma aud authority. 

The method of science is in iteelf attractive, simple, 
and grand; there is nothing difficult ia science. You 
ask for a definition of it, and you have Professor 
Huxley's “ Science is organised common sense,” or Sir 
J. Herschel's “ Science is the knowledge of the many, 
orderly and methodically-arranged, so as to become 
comprehended by one.“ Every sabject ie capable of 
being regarded in the light of a science, all that comes 
within the cognisance of the human mind may be 
classed under one or other of the heads of the follow- 


ing scheme :— 
Vegetable (Botany) 
Organic. 
Animal (Zoology) 
ineral | 1 
Inorganic. 


Aqueous (Hydrology) 
Aérial (Pneumatology) 


| Biology. 


Abiology. 


THE UNIVERSE. 
HUMANKNOWLEDGE 


CONSTITUENTS OPF 


We first speak of everything of which the human 
mind can take cognisance under the term Con- 
stituents of the Universe,” and then, by a process of 
analysis, proceed to subdivide it into various sub- 
classes, which subdivision can be carried ont as far as 
desirable; the whole may again be aynthetically com- 
bined, and come ultimately to what we started from. 

I will commence my remarks on education with a 
general proposition, the truth of which will become 
clearer a3 we proceed; all real superiority, whether 
national or individual, depends apon the degree of 
culture of the human mind. Reflect, if with all onr wealth 
as n people so stn pendoas, with our love of liberty su an- 
shaken, and witha religion so patronising, we are ad rauc - 
ing, even at the slow pace of oar much- abused German 
neighbours. If it were a mere question of brain power 
wa conld point to Mills, Carlyle, Tennyson, Harley, 
Ke, than whom there are not abroad men who are 
more than their equals, at allevents. If our advance- 
ment depended upon these few bright intellects, then 
undoubtedly we should be proud of onr position as 
above, and, probably, beyond all other nations. But it 
must be allowed to any one who looks at things broadly, 
that as a consequence of the not general diffasion of 
high intelligence, the national chariot wheels are 
clogged with vices, one of which is intemperance. 
While this implies a want of intellect, it displovs a 
want of mental and moral culture, People combine— 
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honestly combine and form societies — te 
societies, amongst others, with a view of crashing there 
follies. Legislators seek to stamp it ont by restrictive 
measures, bat to what parpose? Some little good is 
effected, but the cancer remains. The remedy Hes 
in our hands; alter the conditions of existence of any 
living thing, and you can alter ite character in toto. 
Take the case of the apple; who does not know that 
the most delicious apple will become a crab when 
removed from the genial culture of the garden and 
sabjected to the wild influences of the atmosphere. 
The apple and pear vill revert to the old orah-tree when 
these gracioue influences of calture are removed from 
them. Or, take the case of an animal: say dogs, 
when they run wild, as they were allo ved to do years 
ago in Australia, they revert to the wolf. The Austra- 
lian dingo is scarcely different from the wolf, the 
parent of all dogs. And so it is io the higher forms of 
life. Place a child in an artificial condition, and what 
developments do you not see! Look at the features of 
fashion. The child, which in itself is 90 beautiful 
and so expressive of much that is lovely, is taken and 
brought up in a way in which it shall, before it is grown 
a woman, have all the airs and ways of a grown 
person. It becomes artificial, ite manver spoilt, 
those elements in ite constitation which are alto- 
gether lovely are effaced from its character. We are 
all creatures of circumstances, and our oateomes are 
the consequence of the couditions in which we have 
been placed or in which wo have placed ourselves. 
Unfortunately there is, in too many cases, no desire to 
depart from these circumstances. This is a large sab- 
ject, and one which leads us in many directions. I 
feel with Mr. Carlyle in rogard to thie that. those who 
would stamp out these features which are so agreentlle 
little know what misery they entail npon fatere genera- 
tions. The object of man in life is to be honest and 
straightforward, and what we want is not less sound 
religious principles, bnt less of those surroandings 
about which people trouble themselves, and which are 
scarcely worth the trouble. As to remedies, it is not 
by the bnilding up of systems, or devising of methods, 
that people will become more honest and more intelli- 
gent, but by encouraging in every way and in every 
direction all sorts of progrese, both mental and ma- 
terial. There are at the present time some large-hearted 
people in authority with abundance of power, who 
would like to see such gatherings as this every Satarday 
evening. Those gentlemen would like to see it carried 
out on a scalo infinitely larger than at present obtains, 
who would like to see the places of iutelleotnal im- 
provement open to the public on the only day when 
many of them, for honest reasons, can avail them- 
selves of them. To see these classes read, mark, learn, 
aud inwardly digest the glorious trnths laid open to 
oar view by the study of Natare. Bat some will say, 
why do not these men use their power? The fact is 
they cannot; they are opposed by a party more power- 
fal in point of number». 

There are other helps more material, which may be 
employed to bring about a better state of things than 
obtains at present, Look at the conditions of existence 
in which maltitades are brought up; mach of this 
ignorance and debasement might be spared if only the 
conditions could be altered. Now, these conditions 
cannot be altered by a rerolutionary process suddenly, 
they may be by an erolutionary one. One of the factors 
conoerned in this eventualimprovement, I believe, woald 
be obtaining the assistance of recognised men of great 
power and capacity to organise a system by which the 
great and glorious truths of science should be diffased 
throughout the land more effectually than at present. 
I do not wish to disparage the honest efforts of those 
who are working 80 energetically in the matter, bat I 
think that whilst at present it is necessary there should 
be compulsory education of the young, when the valae 
of the practical resulta are realised by persona who 
have grown up under a better system there would be 
no compulsion necessary—it would be a matter of course 
and delight. 


A museum is grand, no doubt. in itseff, and is fa · 
struetive, as it gives people a general idea of the natare 
of the varions forms of life, &c., which exist on the 
earth; bat, unless yon have living and earnest man 
capable of explaining the value of the treasures of the 
masenm, nine-tenths at least of the valae of the maseqm 
teachings is lost. I have ofttimes wandered through 
the British Museum, and have noticed the wonderment 
which appears in the eyes of our coantry friends as they 
pass too and fro, and thought You get an idea, cer- 
tainly.” But might not that instruction lying in the 
museum be turned to aesosat in the way I heve men- 
tioned. Iu this the most splendid museum in the 
world there positively is not a lecture room, and no 
meaus of getting instruction except by going round a 
few at a time. 


Bat another objection will be started. Whereis the 
money to come from? To that I answer, sctentific 
men are very modest in their requirements; a mu 
satisfies a man if he hae an honest desire to convey a 
knowledge of truth. I think there is no doubt but that 
it the people do but express their desire on thie ae- 
count with sufficient tirmness, not only the edacation, 
bat the money and the men, will be fortheoming. I 
have no interest in disparaging the present existing 
machine at all; I merely wish, knowing the great 
results which must at length acerue from science, to 
see these prinviples gradually ditfased until the whole 
mass is permeated. A few years’ upaee of action in 
the direction I have spoken of woald do more to pat 
down ignorance and vice than all the com 
measures of legislation. As sare ae our planet 
revolves on its own axis, and also circles round our 
great laminary, so sure ts tt that science and reason 
will one day have their ends. 
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We ma regard science in this aspect at present as a 


and refractors. I can see no reason, other than those 


little cloud no bigger than a man's head. But it will] enumerated above, why one estar shonld bear a higher 


increase; it will grow and form enmuli and nimbi, and 
will at length descend in refreshing showers upon the 
earth. We have the proof of this in the facts of 
development in time. Place yourself in ancient 
Siluria : can vou realise the possibility that tl e organ- 
isms of Siluria will culminate in the development of 
man? Doabtless, by-and-by precious fruits will be 
reaped, but there are rewarda now for all, and those 
are the rewards of independence; itis no fabled 
reward, I assure you, to pass throngh life doing your 
duty in that particular area or sphere of action to 
which you are called, and one which no dogma can 
destroy. Therefore . 


Let us all be up and doing, 
Witb a heart for any fate: 
Still achieving, still pursuing. 
Learn to labour and to wait. 
W. H. 


ON EDUCATION. 


14386. —I wisa to make a few observations on the 
practical part of thia important subject. I consider 
that our pnblic school aud university systems have two 
serious faults, they are nonecessarily expensive, avd 
from their prestige and the advantage to be derived 
from them being mach overrated, they educate more 
men than there is suitable employment for, either in 
this country or the colonies; learning is a drug in the 
market; the supply of educated men is largely in 
excess of the demand; this leada to two evils, firstly, 
from the severity of the competition to obtain situs- 
tions: those who are sucoessfal must accept terms, 
which remnnerate them very inadequately for their ex- 
penditare of time and money. A public school edaca- 
tion costs about £500, perbaps more, according to cir- 
cumstances. The expense of graduating at Oxford or 
Cambridge is abont £500, this makes a total of £1,000. 
‘The writer took his passage to Australia some years 
ago, willing to do any work be could find, and yet he 


graduates, and in a practical point of view he not un- 
naturally looks at university education as little better 
than time and money thrown away. I extract the 
following from Dilke's ‘Greater Britain” (fifth edition), 
p. 944: —“‘Another acoonnt save that none bnt members 
of the older English universities are admitted to the 
foree (the Gold Coast Police). There are here npon 
the diggings many military men and university 
graduates, who genera)ly retain their polish of manners, 
thongh outwardly they are often the roughest of the 
rough.” I eonelude mv letter by asking what practical 
benefit bave these men derived from wasting a moderate 
capital on a useless edacation. 


BRosrar Lyoy, B.A., 
Ex- Scholar of Clare College (7th senior op., 1865). 


PERFORMANCE OF TELESOOPE, éc. 


14887.) —I DESIRE to express my thanks to F. R. A. G.“ 
(let. 4224, p. 274), and also to the Rev. H. C. Key 
(let. 4248, p. 279), for their kind replies to my ques- 
tions. I shal) feel mach obliged to either of those 
gentlemen for a little information so as to clear up the 
following difficulty. Weare told that the separating 
power whioh ought to be possessed by a first-class 
telescope may be calcalated by dividing the standard 
number 4°83, by the diameter of the object-glass or 
speculum in inches. According to this, my 5}in. 
apeculum onght to divide stars whose distance is not 
less than about 753°0". I should like to know what 
magnitade the stars experimented on should have, and 
also what power should be expected to produce the 
result desired, also whether the experiment should be 
tried on a clear night in the absence of the moon, or 
by moonlight, twilight, or daylight, or with the field 
ef view artificially illuminated, or with a slight fog or 
haze. What I wish to conver is that on the clear night 
with no moon, no artificial illamination, and no haze, 
the spurious discs of the stars will be larger than ander 
any other of the conditions specified, and consequently 
more difficult to separate. As an instance in illustra. 
tion, I may mention that F. R. A. S.“ has frequently 
specified 3 Cy, ni as a crucial test for e firet-class tole- 
scope. I have therefore looked at this star on several 
occasions without distinguishing the small companion 
with my highest power, which I find ie 250 (not 270, as 
I supposed). On one occasion, however, I believe I saw 
the companion daring a rather dense haze, which ren- 
dered the principal star scarcely visible to tho naked 
eye. | 
Another point also suggests itself tome. In referrin 
to any catalogue of doable stars, we find it romark 
reepecting some faint companions of bright stars that 
they bear magnifying remarkably well, or, on the 
contrary, that they are extingaished with a high power. 
Some of these objects are used as light tests, and 
therefore it scema worth while to seek an explanation 
of this peculiarity. First, I would inquire whether the 
stars in question behave similarly with all telescopes. 
If 2e, the difference must be in the stars themselves, 
and those that bear magnifying well are single stars 
Been as epurions discs, while those that are extinguished 
with high powers sre wither aggregations of mach 
smaller stars, that is to say, minute clusters at suoh a 
distance as to appear like single stars, or possibly 
nebule, or they have real discs. In any of these 
cases the increase of magnifriog power would produce 
®@ corresponding dilation of the light. 

On the other hand, if the objects in question behave 
differently with different telescopes, then we mast look 
for the cause in the tnstraments. Here we touch upon 
the great question of the relative merita of reflectors 


had taken a better degree than five-sixths of ou 


power than ancther iu a well-figared reflector. We, 
however, know that the spectra of the bright stars nre 
not all alike, and it is fair to presume that the spectra 
of the faint stars also differ among themselves. 

We also know that the best (so-called) achromatic 
object-glasses are only partiully corrected, and that 
with all there is some outstanding light or secondary 
spectran. 

Now it seems to me, that if the light of a certain 
star consists cipally of those rays that are well 
corrected in the object-glass nsed, that that star will 
bear magnifying better than another apparently 
similar, but whose light is composed principally of 
those rays that go to form tbe secondary spectrum. 
Hence, I should suppose it possible that one of two 
stars might bear magnifying better than the other with 
one object-glass, and the state of matters be reversed 
when another object-gla:s is used. I should also sup- 
pose, that those nebalw or comets whose light is found 
to consist of two or three bright Hines wonld bear 
magnifving or not, according to the position that those 
lines occupy in tho spectrom. 


It would seem to follow as the result of the above 


consideratione, that in the case of minute stars the 
magnitudes assigned by observers who use refractors 
will vary according to the particular ohject-giags em- 
ployed, and that a very difficalt object for one tele- 
scope may be comparatively easy for another. 

T. Godfrey, (query 12112, p. 814), says that he tested 
his 10jin. mirror on Arctaras with a power of sixty 
diameters only, and did not use a high power from 
want of light. It may interest him to know that I 
tested my 5}in. mirror before ailvering, bot with a 
sitvered plane with a power of 250, and with that 
power divided ; Boötis and à Ophiachi. I had, how- 
ever, the advantage of having the telescope and atand 
complete and in perfect order. 


Godalming. A. Woousey BLACERLOCk,. M.D. 


MUSICAL-BOXES ON SOUNDBOARDS. 


[4888.]—Nor having tried the experiment, I am 
unable to inform E. B. F.” (query 12175) if the reso- 
nance would be more powerful were its innards” 
taken out of his masical-box and affixed to a sound- 
board. Probably it would, because the less matter is 
interposed between a vibrating body and the sound - 
board to which we desire to communicate its motion 
the less the transmission of its vibrations can be 
obstracted, so we may reasonably expect the motions 
of the sonndboard would be more ample and the loud. 
ness of its sounds increased in proportion; bnt this 
don't seem a very easy thing to do as musical-boxes 
are ordinarily made. 

Theoretically, the elastic bars or springs which form 
ies comb ought to be directly connected with the 
soundboard, as they would be if affixed to it; but this is 
manifestly impossible. They might, however, be affixed 
to a transverse wooden bar glued on the soundboard, 
which happens to be the very means employed ia Mr. 
Goldsworthy’s pianoforte without strings. (Seo his 
patent, No. 6198, price, with drawings, 6d.). This 
would, perhaps, induce the greatest possible resonance; 
but it may be doubtful if even beoch wond would resist 
compres-ion enough to afford a enfficiently firm surface 
unless a plate of metal, by which that compression was 
distributed over a large surface, were interposed 
betwoen the wood and the vibrating spring bars, were 
the latter in single pieces. This isthe method adopted 
in my small portable pianoforte without strings, whose 
compass, by tho way, is bnt three octaves from tenor C 
to C above the treble staff. It is also, I believe, the 
method employed in Mr. Crawford's so-called“ bell“ 
pianette. Of course, it could not be required for the 
comb of a musical-box, which might just as readily be 
screwed on the transverse wooden bar as on its ordinary 
support, assuming its proper position in relation to its 

inned barrel be maintained. The transverse wooden 

r might, probably to advantage, be made of pine 
wood (which, I think, transmits vibrations more readily 
than beech), for, from its necessarily great thickness, 
there could he no want of strength. 

I dou’t think it desirable (o make the soundboard 
very mach larger than 30in. x 20in., because I doubt 
if the (comparatively to those of violin, harp, and 
piano strings) feeble vibrations of the prongs or teeth 
of the comb of any musical-box I have yet seen—and I 
have seen some pretty big ones—oould excite the 
sonorous vibration of a surface much exceeding 600in. ; 
but as I know no harm which oan ensue from augment- 
ing its size, E. B. F.” can, if he prefers doing so, 
make his soundboard (say) 10in. or 13in. longer and 
(say) Sin. wider, bat certainly not any thicker (I have 
a suspicion it would act better if yet thinner), and glue 
two more belly-bars of the same section on its under 
surface. IT should prefer them to be placed one at each 
of its edges. This will increase the superficial area to 
1120in. or 1176in.—quite as large as we can expect to 
be put into “aadible” vibration by any masical-box 
simply standing on it. Probably, however, were its 
comb screwed on a pine wood bar glued on its middle, 
we might hear sounds whose loudness would be “ pretty 
considerable, I kalkalate.“ 

Tas Harwonrovs BLackem ITH. 


CO-OPERATIVE STORES. 


(4889.] F. C. S., in a very clear and clever letter 
(Vol. XIV., p. 608), asks why a village co-operative store 
does not yield the satisfactory results expected—viz., a 
profit oa a retarn of £30 per week, where the esti- 
mated profit of 10 per cent. produces a loss, although 
the expenses are under forty shillings. 


| 
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A great many answers have appeared to this letter, 
some very well written, and containing useful informa- 
tion; but I think I am right in my thought that not 
one word has been written in answer by any one who 
has had the practical experience of employment in 
anch a store. In my early life I passed some years in 
the management of a business of exactly the same de- 
scription. I cad hardly expect to obtain space in the 
Exoursh MECHANIC to give all the information 
„F. C. S.“ requires. I will take one of the most im- 
portant articles firet—viz., flour. I will suppose the 
store is baying at 393. per sack af 20 stones, and sell- 
ing at 2a. 2d. per stone, leaving the apparent profit of 
10 per cent., as stated in the question, and so it wonld 
if tho sack of flour was sold whole jnst ae received, but 
let us trace the sack of fonr from its entrance to its 
exit. The miller delivers and empties the sack of 
fiour from his sack into tbe flour-bin; the sack, if 
shaken quite clean, would only weigh 5ib., the tare 
allowed for it; but the process would cover everything 
in the shop with dast, so that it is more advisable to 
fairly empty the sack and make leas dust, and the sack 
ef flour in the bin wonld now be very nearly two pounde 
short weight. The customers are now served as they 
require, some with Jarger, some with smaller, quanti- 
ties, not one will be satisfied nulesa they see the turn 
of the scale io their favour, aud with the best scales 
you conld obtain, and with only fair average care in 
weizhing, and in the twenty, thirty, or forty tarns you 
would find three or four poands weight lose, and the 
case, with common second-hand scales, which for cheap- 
ness (!!!) were very probably provided iu this cage, 
would be worse than I have stated, aud if the store ie 
not provided with a flour-bia the waste would be muoh 
greater in weighing direct from the miller’s sack. How 
does the case now stand? Why, the drat two 
loss, and the next four pounds wasto, at 2d. per lb., 
just reduces your apparent profit 26 per cent. I have 
in the above instance taken one of the best articles in 
yonr store, aud one in which there is the smallest 
waste. Had I taken cheese, or soap, or treacle, the 
result mnst have been not a small profit, but a direct 
lass of from 7 to 10 per cent. To make it pay the 
store must either charge a higher rato of profit to 
meet the unavoidable loss and expense in supplying 
goods in the very small quantities the customers re- 
quire them, or refuse to sell exoept in larger quantities, 
when they could not buy them at all; bnt by going 
between the two alternatives you can make the store 
pay—viz., refuse to sell joz. of tea, glib. of cheese, Ilb. 
and lb. of treacle, for this article, if sold in these 
amall quantities, would, I have no doubt, entail a loss 
of more than 20 per cent. R. R. Surrz. 


ARE ANTS PIRATES? 


[4890.J)—I au afraid your readers will think me an 
awful bore with my reiterated queries about the 
habits of ants, but the fact is, being rather short- 
sighted and without spectacles, I am compelled to take 
the opinions of others, instead of nhserving for myself. 
Horace, I think, sang of the “little ant with great 
labour ” storing up food for the winter, and the moral 
of the little creature's life is enough to make one pause 
before rashly destroying it. I find, however, no less 
competent an authority than the Rev. W. F. Rad- 
elvffe, writing in the Gardeners’ Chronicle, that“ ants 
are one of tho greatest fruit scoarges I have to contend 
with. I have this spring killed legions with hot water 
and by hand, vet they still swarm. I am nucommonly 
obliged to C. L.“ for his rocipe. Immediately on 
reading it I got some swoet oil aud pat a little in a 
sancer in my vinery, where there is a nest under the 
wainscoting; in a few hours the saucer, sank in the 
mould ap to the brim, was replete with dead ants. It 
is a most valuable recipe. The whole horticultural 
world will feel obliged to C. L.“ 1 am truly sorry to 
destroy them, but they make the first impressions on 
wall fruit, and binc-bottle flies, hornets, bees, and 
woodlice, take advantage of the first impressions.“ 
The recipe above referred to is as follows :—" Fill 
small phials two-thirds with water, and add sweet oil 
to float on the water to within half an inch of the top. 
Plunge these upright in the ground, leaving only half 
an inch standing out, near the nest or runs of the ants 
Every ant will come for a sip, and go home to die. No 
insect can exist with oil in its throat, yet ants are very 
fond of it.” 

I am obliged to J. C.“ for his attention to my 
tion; but with all the inclination to think as he è 
I am continually upset by these repeated assertions of 
the piratioal habits of the ant. SAUL RAA. 


CANADIAN WATERCOURSES, 
STOVES, éc. 


[4801.}—Many thanks to Tabal- Kein“ for his 
fall and careful reply, with drawings (p. 103), to my 
query Water-Power to Work Saw Bench,“ I hope 
soon to turn the same to advantage. Ontario presente 
a large field, overran in all parte with water-courses, 
falls, &e., well supplied from the several inland lakes; 
offering abundance of driving power, which would 
open up the largest manafactaring district, to be found 
in no other country. Railways are now making great 

throughout the north-west of Ontario, 
amongst those districts containing ee much available 
water-powor; theuce they will connect with the great 
North-West Railway, the line of whioh is now being 
surveyed throngh British territery to Vaneouver’s 
Island—a port that in no very distant day will be the 
market of the world. Lake Sincoe—on the shore of 
which I am now writing—has the greatest ele vation ; 
its waters flow through the course of the river Severs, 
which contains) seven’) waterfalls, into Georg jan Bay 


* 
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and Lake Haron, 595ft. above the sea; thence along 
Lake Erie 564ft. high, on throngh Niagara River, over 
the falls, into Lake Ontario, 255ft.; and fiually down 
the noble river St. Lawrence into the ocean. These 
falla denote a rocky country, and four-tenths of which 
is unfit for caltivation. In places where the rocks 
abruptly terminate the soil is rich and very produe- 
tive. The densely wooded bush abounding on such 
lands furnishes the most correct example of its pro- 
duce. Tho wealth of Canadian soil is prominently 
illustrated above the earth; the yield of minerals has 
as yet been few; coal there is none. Nature has pro- 
duced wood in superabundance to counteract the effect 
of long and severe cold seasons; but the most durable 
production of beat has been withheld from the soil. 
Nine-tenths of the dwelling-houses here are built 
entirely of wood; frames are covered outside with 
weather-hoards, inside matoh-boards, with shingle ” 
roofs ; shingles are sawn from pine, about 16in. to 18in. 
long, one end being gin. thick, the other end Oin., and 
varying in width from tin. to Sin. ; they are nailed on 
a close boarded roof, breaking joints, and exposing 
seme 4in. of thick end to weather; very much re- 
sembling plain tiles on roof, but laying closer like 
slates, These shingles will last some thirty to forty 


years on a roof. Fireplaces in housos aro not required, | 


as the cooking stoves in use have pipes run through 
roof, or one side of house, in an opening surrounded 
by air-chambes. These stoves stand independent on 
one side of room, having oven, hot-plate, with several 
openings and covers, whereon the cooking pots are 
placed; are heated with wood sawn into various 
lengths of 18in. to 24in., giving out great heat through 
the honse—in fact, saving all that waste of fuel” 
in English honses passing np the chimney. (See pp. 
436, 514. 561, 589, 609, Vol. XIV.) The flues from these 
stoves may be carried up through ceiling, with elbows 
about the upper rooms, aud give the whole house a 
gonial temperature. These stovesare also constracted 
in the Unitcd States for burning coal. They have a 
good draught, no smoke escaping ; are clean, as no 
ashes come from them daring the day; and they are 
the greatest atilisers of fuel and heat. They have 
seventeen articles of farniture with them atthe time 
of purchase, and cost from to 20 to 30 dollars, or £4 
to £6. Canadian farmers know well how to economiso 
everythiug to ndvantage; the ashes from these stoves 
are carefully preserved for the purpose of making 
soap. Tbe maple trees growing in the bush are 
tapped, and rough hewn troughs are placed to oatch 
the sap for making songar; and other trees also for 
vinegar. The bush produces abundance of fine wild 
strawberries, cherries, plams, nuts of various kinds, 
all of which are of largor size than grown in cottagers’ 
gardens in England. 


Canada, May 30. GILLEN. 


THE RECENT DISASTROUS EFFECTS OF 
LIGHTNING. 


(4892.J—IT is worthy of notice that lightning has 
latterly been more destructive than has been known 
for upwards of half a century. Various physical com- 
motions of serious import have aleo occurred—such as 
the earthquakes in California and at Antioch, in 
Upper Asia, Australia, and Iceland. The commotion 
of Vesuvius, too, has been notable, and still we find 
hurricanes, as at Zanzibar and Madras, and the 
lightning in this country more destractive than usual. 
It is recorded no less than thirteen churches have 
been struck by the electrio fluid in less than two 
months; the most notable are, for instance, Bampton, 
where the fluid struck the spire, and the force displac- 
ing ten courses of stonework on the north side, or 
about 15ft.; the church at Mashbury. Essex, was set 
on fire. and with difficulty subdacd; and at Rainham, 
East Kent, the spire, I believe, was completely 
destroyed. Several people have been struck and 
injured ; the most notable case being the detachment 
of volnnteers at drill who were canght in a storm some- 
where in Dorsetshire on Whit Monday, and several 
more or less injared and paralysed. Trces innumerable 
have been levelled to the ground in various parts. 
Houses, at several places, a: at Tamworth and Dept- 
ford, have also been struck and set on fire by the 
electric fluid. H. B. E. 


COMPRESSIBILITY OF THE ATMOSPHERE. 


[4893.]—Unper the abore heading (lotter 4040, page 
151), Mr J. M. Tavlor asks an explanation concerning 
“the well-known phenomenon the rise of a bullet from 
a gan above the line of aim,” having also previously 
stated in same letter that the bullet fired horizon- 
tally from a gun mnst be deflected upwards.” Is Mr. 
Taylor referring to the Jive of sight or to the axis of 
the barrel? If tothe former, he wonld be right. All 
guns are thicker at the breech than at the muzzle, and 
the line of sight, therefore, taken along the outside of 
the gun, is not parallel to the axis of the hore. This, 
though not very apparent in a rifle, is plainly mani- 
fest in a great gun, and the consequence is that the 
ballet crosses the line of sight at a greater or loss dis- 
tance from the muzzle according to the disparity of 
thickness between the breech and muzzle. Bat if Mr 
Taylor imagines that the bullet, after discharge, is 
really detlected upwarda, that is to suy, rises above a 
prolongation of the axis of the bore, he is labouriug 
under a great, though possibly a popular delusion. If 
Mr. Taylor will refer to Rifle Exercises aud Mas- 
ketry Instruction,” pp. 155 to 168, or to Gunnery 
Instructions, Great Gans,” pp. 82 to 35, he will find every- 
thing fully explained with diagrams which will soon 
disabase his mind of such erroneous ideas, Either of 
the abova books, price 1¢.,can be obtained from avy book- 
neler who keeps military books. I observe that Mr. 


Taylor (letter 4250, page 279) states that he bns by 
experiment satisfied himself about this upward deflec- 
tion. Iam curions to know the nature of his experi- | 
ments, and strongly suspect he has been practising 
with the old family blunderbuss,“ of whose capa- 
bilities I am willing to believe anything. T. S. 


COLOURED SUNS. 


(439 1.] —Ix the article on Mr. Proctor's Essays on 
Astronomy” (No. 876, p. 291), five misprints which 
occur in that volnme are given. I find, also, an error 
in the essay oa Coloured Sans,“ reproduced in your 
No. 876, p. 297, where the components of that beautiful 
double star (Mirac) « Boötis, are given as nearly 
equal.“ Webb, in Celestial Objects,“ gives the 
magnitades as 3 and 7,” which acoords with Mr. 
Proctor in that useful little book for beginners, his 
Half. hours with the Telescope, p. 60. The merest 
tyro with the telescope has only to examine them to 
discover that they are unequal. 

We all know how easily errors creep into the most 
carefally-written book, and the wonder is how so few 
are fonnd in Mr. Proctor’s works, from the great 
number of papers which have emanated from his pen; 
as you truly say in the above article, Scarcely are the 
sheets of one of his books dry from the press, when he 
is again before us with another.” LINEA, 


THE SUN. 


(4395.]—THEe facule observed on the san on 
May 27, aud of which I gave a description in letter 
4284, p. 802, have given place to a large and scattered 
group of spots in their return at the opposite edge of 
the disc. Throngh continned bad weather I was pre- 
vented from sceing their first appearance, and even on 
Jane 8, doubtless the third day from their arrival, I 
was only for a few minutes enabled to observe them. 
The group is headed by a large and oval-shaped spot 
containing 6 (?) umbræ, followed by a confased mass 
of light penumbra. Round these are a quantity of 
small outlying fragments detached from them. The 
group is closed by a second and smaller oval spot also 
containing several ambre. 

The time which I was allowed for observation was 
too short to enable me to see much detail; bat I could, 
however, distinguish that the neighboarhood of the 
group was still brilliant with luminous matter. 

P. W. WYATT. 


SUN SPOTS. 


[4898.]—I BEG to send you a sketch of the sun, 
taken June 9, 1872, 4.80 p.m. Greeuwich mean time, 
with a 2in. achromatic, 90 diameters. i 


E 


The three groups were very beautifal and well 
defined. The spot marked A was nearer to the edge 
of the disc than I have before seen one, in fact, it 
appeared like a rent in the usnal sharp oatline of the 
edge of the disc. H. F. 


PIANOFORTE BELLYING AND BRACING.—II. 


(3497.)—WiTH regard to the thickness of sound - 
boards, I may remark those constructed by different 
makers of good instruments vary considerably. Some 
makers prefer rather a thick belly, others a very thin one, 
rather stiffly barred. Probably, the latter affords the 
londest sounds, especially while the instrument is new, 
and it is its tone—uext to the beauty, alias gorgeousness, 
of its case—which sells the piano; occasionally, the pur- 
chaser also. Some men, like the Cremona fiddle- maker 
of old, work for posterity ; they are content to sacrifice 
some power of soand, snd to produce great present ex- 
celleuce, combined with durability, and the capability 
of improvement in the future. Such men make pianos 
with rather thick soundboards, otbers (who are dis- 
ciples of the wise Irishman, who said, ‘‘Posterity never 
did anything for me, so I can't see why I should do 
anything for it") prefer making more noise in the 
world (or rather that their instruments shall), so they 
make pianoa with thin bellies that their sounds may be 
as loud as possible at first, wisely leaving posterity to 
take care of itself. Probably, they are not far from 
being (commercially) right, thinking their instruments 
will last their time—at least, long enough for them to 
make their fortunes. 

The thickness of soundboard ought, I think, to be 
in proportion to the hardness of the wood of which it 
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is made, as well as in proportion to the weight and 
tension of the strings with which it is to bè connected. 
Probably, the kind of wood employed is of far less 
importance than is generally supposed, bat I believe 
good proportions to be of far greater importance than 
is generally known. I once saw a belly made of good 
beech wood, barely three-sixteenths of an inch thick, 
which yielded very pleasing and powerfnl sonnds, and 
I have heard excellent pianos whose bellies were made 
of clean asprace dea), also others with American pine 
bellies. As arule, the softer the wood, the thicker it 
should be. I think it would be preferable to make 
sonndboards for trichord instruments a trifle thicker 
than for bichords, besides inoreasing the depth of 
the belly-bars for the former, and for very thick strings 
I opine the sonndboard ought to be thicker than for 
thin strings, just as the soundboard of a barpischord. 
the middle C of which was of No. 6, or at most No. 8 
wire, was made mach thinner than the belly of a mo- 
dern piano is, whose middle C is strang with from No. 
17 to 19 wire. It should also be more stiffly barred 
because —supposing the down bearings, or rather the 
amount each string is deflected to remsin the same— 
it is obvious three stringa of the same length and 
thickness mast press on the bridge with 50 per cent. 
more force than twe can do, but, strange to say, many 

ianoforte makers use the same bellies for both 

ichord and trichord instraments, which may account 
for the trebles of so many of the latter being inferior 
to those with only two strings to each note. 

The soundboard of the instrument represented by 
Fig. 1 (p. 618, No. 862) was to have been made of best 
Swiss pine for about half its height, three-tenths of 
an inch thick, for about the two upper octaves, and its 
thickness gradually reduced to two-tenths of an 
inch at the lowest base. I don’t think I can improve 
these proportions. The grain of the wood seema best 
horizontal, or nearly so, say at the augle of 90, with 
the strings of pitch C. Assuming this belly to have 
ten bars, I should make them of jin. spruce deal, their 
sections ljin. by ĝin., and taper them pretty regularly, 
not suddenly, as is commonly done, from beveath the 
bridge to their ends, which I should leave about two- 
tenths of an inch thick. The form of their top sar- 
faces should be a circular arc, not two straight lines 
meeting at the bridge, As I before stated, I think it 
would be an improvement to introduce two more belly- 
bars in the high treble. If this be done, probably they 
would be quite rigid enongh if made jin. shallower, 
but it is far preferable to orr on the side of excessive 
stiffness, especially in the treble, because a weak sound- 
board is quite incompatible with fine quality of tone 
in that part of the compass. Should the belly be found 
on trial to be too etiff for the strings, the application 
of the chisel or a small thamb-plane to its bara will 
readily correct that fault. On the contrary, as I know 
from old experience, to my sorrow, it is far more diff- 
cult to correct weakness of the belly, in pianofortes, 
for this can only be done by the jadicious employment 
of additional belly timber, applied either to the old 
bara to make them deeper, or to the belly itself in the 
form of additional bars, not very easily jointed to it. 

With regard to the adjustable down-bearing of the 
strings on the solid metal bridge (on the wrest-plank) 
mentioned, I shonld have thought my remarks could 
only have been understood ns referring to the bridge 
on the wrest-plaok. A solid metal bridge is now often 
cheaply made by grooving the wooden bridge to fit and 
receive half the circumference of a brass—or w 
perhaps, is preferable, a copper—wire, from three to 
four-twentiethe of an inch diameter. To make the 
best possible job of this, the wire should have a fiat 
(whose breadth is about half its diameter), filed 
on that part of its lower surface which is not im- 
bedded in the wooden bridge. N.B.—This flat ought 
to extend up to the highest part of its circamference, 
so that the strings cannot possibly touch the wire 
bridge below its centre. The purpose of making this 
flat is to prevent the possibility of the strings chatter- 
ing against the bridge below the centre of the latter. 
Unless this flat be made, they sometimes do so to an 
extent which (althongh, perhaps, not recognisable by 
the unpractised ear as chatter) is readily recognisable 
as impurity of tone. So the writer—who is a man of 
few words—hereby cautions an intending constructor 
to take the precaution to file this flat (which prevents 
what other flats are often guilty of) on his wire bridge, 
so that neither he nor the writer may he annoyed by 
what the latter detests— mere chatter.” 

If this wire bridge be well fitted in its groove, and 
sank therein about four-sevenths of its diameter, there 
is no risk of its coming out before the strings are put 
on; and, considering every one of them helps to press 
it down in its groove, it can't well come out of it after 
they are on. It may, however, be yet farther secured 
by a few wire pins about one-twentieth diameter, driven 
throagh holes bored in it into the wood beneath it. Or, 
yet better, by a few staples which embrace it similarly 
driven. I prefer not trusting entirely to the earefainess 
of the workman—usually, rather a doubtfal quantity 
who "routs ” out the groove for the wire; he may not 
“bod” it perfectly throughout it's length, so I think it 
preferable te divide it into pieces abeut Gin. long, and 
introdace into the groove a moderately thick coat of my 
patent adamantine cement.“ See article on Bracing in 
No. 362. Before fixing the wire bridge, it is also desir- 
able to subject it to pressure, by go-bars, or otherwise, 
until the cement has become hard; bat as that pressure 
should be applied throughout its length pretty equally, 
not locally, which might bend it, a piece of thick wood 
ought to be interposed between the ends of the go-bars 
and the wire bridge. 

I know no good reason, but only a very bad, if suffi- 
cient, reason, why the string: of a piano should not rest 
ou, and be confined to the belly-bridge by the same 
means. If short pieces of half-round wire, each jast 
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long enough to support the strings of one note, be 
fixed on the belly-bridge, and a small wood screw— 
about in., No. 6—employed to deflect, or what would 
be far preferable, to clamp the strings on this short 
transverse wire, they might be firmly held to the 
bridge without deflecting them any more than is need- 
ful to give them the proper amount of down bearing, 
which, for very heavy strings, may be very small in- 
deed—not more than 2 to 14 per cont. of the tensile 
force at middle C, and below that note. I have re- 
peatedly advocated this simple and cheap method of 
connecting piano strings with their belly-bridges, but 
the pianoforte manufacturers, who employ taners, say 

e latter can't be trusted to slacken the clamping 
screws, which affix the strings to the bridge when it 
becomes necessary to pull np” the piano, and that 
if this be negtected, they must needs pull ap” the 
bridge and the soundboard along with its strings. 
Probably, the pianoforte-makers are not far wrong. 
Ezperiencia docet, they should know best how far tunera 
are to be trusted; but to an ontsider like the writer, it 
seems no more than just that any tuner who neglected 
to slacken clamping screws ought to be“ pulled up.“ 

If it be preferred to canse the strings to bear firmly 
on the wire bridge, by deflecting, instead of clamping, 
them to it, which I think it generally would be, at 
least, on the wrest-plank, it may be done several ways. 
By far the cheapest, simplest, and most effectual 
method E bave yet seen is that employed by oar 
ingenious fellow-correspondent Mr. Schucht, which I 
now proceed to describe. 

Mr. Schucht inserts a common rose or cheese-headed 
wood screw between the strings of each bichord note, 
and deflects them to any desired extent by turning the 
scrow. No doubt, as he don’t employ any washer or 
cross-bar, he rounds the edges of the under surface of 
its hend, so that its original sharp edges may not 
injare the wire. Probably a metal, a hard leather, or 
a valcanite cross-bar, with its lower surface which 
touches the striogs rounded, or formed a segment of a 
cylinder, would be preferable to the employment of 
the naked screw-head; bat, so long as its position 
remains unaltered, it cannot much matter. It is 
obvious that the lower the head of this screw is the 
more it must deflect downwards the strings which are 
supported on the wire bridge, so he thus obtains the 
“ adjustable down bearing ” very cheaply—in fact, you 
may increase it to your heart's content. By the same 
means, if a cylindrical-faced washer and two screws be 
employed, trichord notes may have their strings 
doflected—nay, this may be done effectually with only 
one rather stronger screw, say No. 10, if the washer 
be of m:tal, and long enough to press on the six 
strings of two adjacent notes. Sooth to say, this is 
the very method intended to be employed for all the 
50 notes of the piauo partly specifled on p. 562, 

o. 360. 

It must be obvious that this method might be applied 
to the strings of a piano throughout its compass to 
great advantage, instead of single or double pinaing 
the wreatplank bridge and trasting to side bearings for 
determining the lengths of their vibrating portions, 
and keeping the strings firmly attached to their 
bridges; indeed, Mossrs. Erard actually employ almost 
identical, but rather more costly, means in their pianos 
with upright strings. It might add a trifle to the cost 
of construction, bat the instrament thus made would 
certainly be well worth the amall additional expense it 
entails. There can be no difficulty in carrying it ont 
when used for the single strings of the lowest bass 
notes for one screw, and a cross-bar or washor would 
as certainly deflect or clamp the strings of two such 
notes as it would the six strings of two adjacent 
trichord notes. No doubt this is but the old transverse 
pressure bar cut into short lengths, bnt the doing of 
this is attended by the advantage of not obstructing 
the putting on of new strings in lieu of broken ones, 
for they can jast as easily be passed under the trans- 
verse washer as passed alongside a bridge pin. 

I notice T. C. L.” represents the wooden brace in 
his drawing in No. 364, p. 665, with a portion of its 
material removed extending from the centro of its 
back nearly to its ends. May I request him to inform 
ns the purpose of this ? Certainly it cannot be to make 
the brace any stronger, for addition to, rather than 
subtraction from, its material would be required for 

bat purpose. 
THE HARRNWOHOUS BLACKSMITH. 


A WONDERFUL CRATER. 


(1398.]—AT p. 95, of the second London edition of 
Tyndall's work, Heat as a Mode of Motion,“ is the 
following note: “Professor William Thompson has 
recently raised n point which desorves the grave con- 
sideration of theoretic geologists. Suppose the con- 
stitnents of the earth’s ernst to contract on cooling, 
solidifying, as the experimouts thus far made indicate, 
a breaking in and sinking of the crast would assuredly 
follow its formation. Under these circumstances it is 
extremely didicalt to couerive that n solid shell should 
be formed round a liquid nncleous.” In reference to 
this matter I would say that, on this island there is au 
active volcano, in tho crater pit of which I have scen 
pbenomena that wonld certainly go to corroborate any 
experiments, tho result of which would indicate a 
breaking in and sinking of the crust. Allow me to 
describe a wondrous scene. The crater of Kilanea ” 
is a huge black pit, the walls of which are 1,000ft. 
deep. Its diameter is three miles. The floor and walls 
are formed entirely of lava. In this gigantic labora- 
tory of Nature I saw seven lakes of boiling lava— 
in its action as free as water. In the largest of the 
lakes the lava was rolled and tossed into waves jnst 
as is the ocean by tho wind. Entranced, for honra I 
stood and watched the wondrous sight, the night being 


dark and fine. In the other Inkes the agitation I have 
spoken of was absent—i.e., the rolling and tossing into 
waves; there was some action, however, but not of 
anything liko the same intensity. And now let me speak 
of what I especially desire to call attention to. Ever 
and anon the surfaces of thease six lakes would cool, 
and as the heat radiated the brilliant red of the molten 
lava became less bright and the thin liquid state changed 
for one of rigid solidity. The lake, in fact, became 
crusted over by rock. This condition lasted but a few 
moments, the cooling and contracting proceeded so 
rapidly. What but a few seconds before was brilliantly 
red molten rock, was suddenly transformed into dark, 
black lava. This immediately cracked in a hundred 
directions. The crast broke up into innnmerable pieces, 
toppled over, and sunk into the molten mass below. 
Again, it became a lake of liquid fire, only after a few 
moments to be crusted over as before, which incrusta- 
tion in its tara cooled, cracked, and sunk. And so the 
process continned. When the surface cracked, the eye 
felt smitten with the vivid beauty of the scene—tho 
intensity of the light streaming through the breaking 
lava with electric brilliancy. i 


Hawaii, April, 1872. ' 


GEOMETRICAL APPROXIMATION TO 4 


4399. - Lob may, sir, think the following result 
worth communicating to your readers, if I state that, 


C. F. Harr. 


after careful study of the 
subject, I know of no geo- 
metrical approximation to 
the quadrature of the 
circle, combining in an 
equnl degree simplicity of 
D constcaction with an extra- 
ordinary degree of approxi- 
| è mantion. It is one result 
{ of a theory which I pnb- 
| F lished some years ago, 
a A and with which I will 
not further trouble your 
readers. Let AD B bea quadrant of acirole, A E D one- 
third of it; bisect the latter at E, and AFE at F; 
join A D, A E, A F, then shall the expression 17 A F 
-3AE 4 — . which, in the form 
9 
given here, is of very easy geometrical construction, 
exceed in value the quadraut ADB by less than 
. or one- 1001840000 ch of it. 
65010 x 248 
To form an idea of the degree of approximation thus 
obtained, imagine the construction applied to a quad- 
rant ten million metres in length (equal to an earth- 
qnadrant), aud the error committed would be less than 
one centimetre, although the smallest chord nsed in 
the construction would exceed 800 kilometres in length. 
Denoting the ratio of the chord of an angle « at 
centre to the radias by chd. a (which means simply that 
chd. a = 28in. 70 it follows that 17 chd. al — 8 ohd. 
Tat chd. 


12 15 
by less than 10 of its value. 


— 4 s chd. 2 hd. ) exceeds = 
M Otte =) 1 


C. J. RECORDON. 


SOME THOUGHTS ON THE DEFECTS IN 
HARMONIUMS. 


(1400.]—THERE are a few little defects to be met 
with, and improvements wanted in the generality of 
cheap and even good harmoniums. If these defects 
wero remedied and the improvements carried ont, these 
instraments would be much more pleasing and popalar 
than they are at present. The following are the most 
noticeable imperfections :— 


1. The Reediness and Harshuess of Tone.—The 
tone of the harmoniam depends principally on the 
voicer; a good and proper quality of the brass for the 
reeds, and a suitable pressure and supply of wind are 
indispensable. 

2. The Preponderanoe of the Bass.—This is a serions 
fault, in most instruments we find the bass is much 
too powerfal for the treble. I think that the reason 
of this is, that ifthe bass ree]; were made softer, they 
would be slow in speech. How often do we hear people 
say that the harmonium is so “noisy,” or that it 
makes such an unpleasant “ bozzy” sound; now, if a 
little more care were given to the reed work, these re- 
marks would seldom be heard. If the tone of the in- 
strament i4 bad it ia not only offensive to the player, 
but also to the hearers, whereas, if the action is at 
fault the player only feels its effect. 

8. The Forte Stops.—The utter uselessness of these 

stops in many instruments is very apparent. The 
principal object seems to be to increase the number of 
the knobs over the keys; in other words, for“ display.“ 
I have seen and tried several instruments where they 
do not make the slightest alteration in the volume of 
sound. 
4. The Sourdine.—This stop is for a somewhat 
similar purpose as the forte stops—viz., display.“ 
The principle of it is bad, as the supply of wind to 
the reeda is of sach a limited quantity as to prevent 
the fall articalation of an ordinary four-note chord in 
the bass; and if the valve is opened enongh to supply 
a chord of four notes, it becomes similar to the stop 
from which it borrows. 

6. The footbonrds aro frequently placed at a very in- 
convenient angle for the foot; this is easily remedied 
by lengthening or shortening the connection from the 
boarda to the lever. The springs inside the feeders 
are often too strong, causing fatigue to the player. 
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6. The drawstop action is frequently noisy; the 
stops fly in with the least touch. If there were less 
play at the centres thia would be remedied. 

7. The Rest for the Music.—The want, and in 
many cases the utter absence, of a praper reat for the 
music is easily to be rectified, and it would conduce not 
a little to the comfort cf the player; for what is more 
annoying than for the book to slip down on to the keys, 
or for the leaf to turn over in the middle of a page. 


I next come to consider briefly a few improvements 
which might be introduced with good result in the 
cheap harmoniums, at a very little cost. 


1. The shape of the cases might be much improved 
by letting the keys stand out (say) Gin. from the front 
of the case; this would bring the keys into a very 
convenient place for the performer, and would enable 
him to play without having to stretch so far. If the 
centre part of the lid were made to slant similar to a 
t secretaire,” the shape would be much more elegant. 
Messrs. Mason and Hamlin have introduced some great 
improvements in the form of the cases in their Ame- 
rican harmoniums. 

2. The introduction of a wind indicator isa great 
boon to the player; it enables him to tell the quantity 
of wind in the reservoir. This contrivance is placed 
over the keys. 

8. It is very desirable that in instruments where 
there are two or more sets of reeds, the tone of 
each set should vary. As a rule, the bourdon and 
clarionette stop (especially the bass) is much too heavy 
in comparison with the other stops. I think that the 
16ft. stop should form the Aird sot of reeds, and not 
the second, as is generally the case. If there is but 
one set of reeds in the instrament, of courso it should 
be of 8{t. pitch; if there are two sets, they should be 
of Skt. and Aft. pitch, the latter voiced softly. This 
plan is carried out in the Mason and Hamlin harmo- 
niums with good effect. ` 


The drawing-room models by Alexandre, and the 
cabinet harmoniums by Mason and Hamlin, are very 
free from the defects Ihave noticed. The tone is 
very fine. The two-knee swell pedals in former are 
immense improvements, one is applied to the treble, 
and one to the bass. The swellin the Mason and 
Hamlin instrument has a fine crescendo, as nearly 
approaching the swell of the organ as possible; these 
instraments have castors on the bottom, on which 
they oan easily be moved to different positions in a 
room. PNEUMATIC LEVER. 


—— 


ANTS IN THE ISLE OF MAY. 


[4401.]—As I have lately seen in your paper some 
correspondence about getting rid of ants, I think that 
it may interest many of your readers to hear that in 
the Isle of May, off the coast of Fifeshire, the whole 
soil is simply swarming with ants, of which there are, 
I believe, two kinds on the island, neither of which is 
common on the mainland. A short time ago a trip was 
made by some of the authorities, together with some 
scientific gentlemen, to try various methods of getting 
rid of this pest. Dilate carbolic acid was found to 
answer well in killing the ants, bat, of course, the whole 
island could hardly be irrigated with this mixtare. A 
suggestion was made, of a more practicable nature, to 
turn up the soil to the rain and frost of a winter, at the 
same time applying lime. I have not, however, yot 
heard whether any plan has been finally settled upon. 


N. or M. 


FINDING INTERNAL RESISTANCE OF A 
BATTERY. 


[4402.]—T senp the following method of finding the 
internal resistance of a battery, which, as far as I am 
aware, has not yet been suggested, and which recom- 
mends itself from ita simplicity aud accnracy. If a 
battery be connected up in circuit with a galvanomoter 
to any resistance R, and the deflection be observed, 
then if R be reduced in value to r. and at the same 
time a shunt S be adjusted between the poles of the 
battery b, until the deflection is the same as before, 
we havo between the resistances the simple and readily 
proved algebraic relation b: S:: R- r: r. Hence, 
by a device, we may make R = 3r, in which case 
R — r = r, and therefore B = S. The following 
simple rule, thereforo, presents itself by which the 
resistance of a battery may be at once found by simple 
inspoction: Connect the battery up to any convenient 
resistance with a galvanometer in circuit, noting the 
deflection; then take out one-half the total resistance 
(if the resistance of galvanometer be comparatively 
small it may be neglected practically), which inclades 
that of galvanometer, aud adjust a shunt between the 
poles of the battery until the same deflection as before 
is given; then the resistance of the shunt equats that 
of the battery. One advantage of this plan is that 


being a null mothod (it being morely a question of 


equal deflections) any galvanomoter, even one without 
au accnrately graduated scale, suficos; also, no calou- 
lation is reqaired—the operation may be performed in 
a few mioutes. I have also practically prored the 
accnracy of the method by means of a Thomson's 
reflocting galvanometer and accurately adjasted resist- 
ance coils, the correctness of the principle beiog 
further checked by comparing discharges of a con- 
denser connected first with the insulated pole of the 
battery, and, secondly, tothe same pole after being 
connected to tho resistance found, when the value oy 
the throw of the needle in the latter case was exit!” 
half that in the former. If any of your readers w 
like the algebraic proof, I will send it for your 
namber. 8. 


360 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 378. Jux 21, 1872. 


DN. . —————ä—————— —·—̃ ———-—-— —ꝝ— — — 


BRANNAN’S SYSTEM OF MONOLITHIC BUILD- 
ING.—To “ Knop BUX” AND OTHERS INTERESTED 
THEREIN. 


14408. —WHEN, abont a venr and a balf aco, I put 
forth—in Nos. 291, 298, and 320 of tue ENOGCLISR 
Mecgaxio—my notions how carriage wheels, chairs, 
sashes, aud other articles of utility might be cheaply 
constructed by forming their skeletons of stool wire, 
placing them in metal monlds—which might be 
heated to auy temperature found desirable—tilliog up 
some of the interstices with fibrous materials, and then 
cementing the said materials and wire skeletons into 
single masses, whose forms sre those of chairs or 
wheels, which would, for all practical purposes, be 
witbont any joints (and joints, however carefally made, 
almost certainly yield to the strains chaira and wheels 
are aobjected t> in ordinar: ue), I only publisbed an 
idea which had long been familiar (at least to myself), 
for the method of construction I enggested is but a 
moditcation of the manner in which articles have 
been constructed in papier-maché. Certainly T had no 
thonght that my engzested application of that old 
principle, on which all mill boards and papers aro 
made, deserved to be termed an invention in the sense 
of being enficiently novel to be the subject of maiu- 
tainable patent right, although it must be admitted 
it wasa—to the best of my kuuwledge—a novel appli- 
cation of old and familiar means to the cheap 
production of many articles of domestic utility and 
personal comfort which, when thas made, would he 
almoat everlasting. I may remark, en passant, that 
this kind of furvitnre might be made in the most 
elegant forms—o thing of beauty is said to be a joy 
for ever—which our wsthetic taste, or the want of it, i: 
capable of designing, for as little, or even Jess, cost, 
than the usnal cost for which our ordinarily very ugly 
furniture is now produced. That some younger mau, 
with more energy and enterprise than a life of laboar— 
at least of brain work—bhas left in the writer, will in time 
im prove on aud work out bis idea—probably with great 
commercial profit te himself and, he hopes, with some 
social benefit to his fellow-hamans—the writer feels a 
conüdent hope. He, however, never anticipated the 
application of wire skeleton-framing to the construction 
of the walls, floors, staire, and roofs of houses, althongh 
this really bears about the same relation to its employ- 
ment for chairs, &c , as the door-mut is popularly said 
to be to the doorstep; it being, iu trath, bat a step 
farthor in the samo direction. Now, I am glad to fiod 
thia ‘' stepfather has been taken by Mr. P. Brannan, 
C.E., who constructs not only the walls of houses on 
this system, but also their internal and external stairs, 
their sashes, floors, doors, roofa, and even their archi- 
tectaral ornamentation on this same principle. 

In Mr. Brasnan’s system the floors, instead of being 
supported on beams or joists (which can only resist 
pressure and perenssion by their strength and rigidity, 
the latter depending, eateris paribus, on their depth) 
are, if I rightly understand, simply a network of wire 
filled in by o merete, which resists those forces by its 
tenacity. To obtain sufficient rigidity the thickness 
of the floors is increased far beyond what is necessary 
for mere strength. They are yet, however, but from 
one-fourth to one-third as thick as wooden floor: 
and ceilings of the same area. Bo remarkably rigid 
and toogh ate the floors he constracts that one only 
seven weeks old, measuring 14ſt. x 10ft. (which was 
supported on bat three of its sides, it being attached 
to walls on three sides only and one side left withont 
any support) only commanicated a alight jar to the 
hand held against its under surface when an anvil, 
weighing abont Act., was suffered to fall on it from 
the height of abant 2ft. This is a trial few cottnge— 
flo re may I: ot say few of those of even high-class 
house — vould bear without a dangerous amount of 
vibration being induced. After this experimentum 
crucis a large wood fire, which well-nigh filled t'e 
room, was lighted on tbis floor (whose flames r'ayed 
against the ceiling) aud kept aligut for more ‘han two 
hours, but, the materials of this bonse being quite 
uninflammable, no damage was doce excepting that the 
steam generated caused some Making off of purtivus ol 
the new ceiling which had been plastered too recently 
to have become dry. The floor aud walls, so far from 
being damaged, were rather improved by this not very 

enile experiment, they being semi-vitretied. 

As | before stated, I fully expect chairs, wheels, &0., 
constructed on my system would come ont at a 
much lower cost than those made of pieces in the 
usaal manner, because those pieces of wood mast be 
cat oat of timber previously sawn into planks with 
much waste of labour and material, besides which, their 
Jointing, carving, smoothing, finishing, and polishing 
by haud is nocessarily expensive, and likely, from thut 
general rise of wages which now prevails, to become 
yet more so. Now s chair or wheel, literally ca::? in a 
smooth metal mould, could at most ouly require the 
two lattor operations—perhaps only its polishing done 
by hand work to prepare it for nse; and if this be the 
case with chairs, doubtless Mr. Brannan's monlded 
sashes, chimney-pieces, and doors may be produced at 
comparatively little cost by the same means. Like my 
chairs and wheels, they could hardly tamble to pieces, 
seeing they are not formed of pieces, but in one 
pree only. In fact, as he exprosses it, perfectly mono- 

ithio, like the houses he constructa. 

With regard to the cost of the latter, we may expect 
—from their cheapness and the comparatively ema) 
quantity uf materials reqaired for walls of given 
strength—it to be low. Ho states it to vary from 15 to 
40 per cent. leas than that of building with brick and 
timber, acoordiug to local facilities fur procuring 
materiale ; he also says vo “skilled” labour, usiog that 
word in its ordinary souse, is needed for building walls, 
4c. Sure- ly, as my correct cockuey friends pronoance the 
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word, sometbing like this must eventually be a boon to 
us of the great middle middle“ class, who tind oar 
families, rents, and "income tax” so heavy; not to men- 
tion that if three labonrers’ cottages, enormously more 
durable gad of a qnality vastly superior in sanitary 
qualities to the hovels they now—lI was going to write 
live—well, exist in, can be erected for perhaps rather 
less than two of such suburban villes nov cost, we 
may hope to effect both sanitary and some moral re- 
form also, for then oar agricultural population need 
hardly continue to rival their pigs in the matter of 
sleeping“ accommodation.” In other words, the young 
(human) pigs might enjoy“ a separate dormitory, 
und no longer pig in” along with their remarkably 
t“ moral” piggish parents. 

Tam informed some erections on thie system have 
been made on this system at Bell Bask Village, Edmon- 
ton, and some others near Bow (where eighty houses 
have been commenced), an extensive reservoir near 
Durham, and a large villa near Sanderland. It is also 
intended to build about thirtv houses on this system at 
Islington, so we have, or shall soon have, ample means 
of testing its work, althongh I ũ think ‘it standa to 
reason,“ as the ladies ray, that a wall or floor in which 
the tensile strength of irou or steel wire is employed 
to resist force must needs be much stronger than one 
which depeods for its power of resiatauce on the ten- 
sile strength (querv weakness) of mortar. 

Tue HARMONIOUS BLACKSMITH. 


P.8.—May I request the favour off Khoda Bax's“ 
opinion on this method of monolithic constrnction ; 
also the criticixms of others of my fellow readers who 
“knaw zummat aboot” bnildins, which is, alas, a very 
expensive luxury, when oar noti:ns are carried ont for 
us by architects and bailders who only know how to 
employ stone, or brick and timber, in their constrac- 
tions, some of which—even when in the desired form 
of suburban villas—are not quite so tongh as wire, or 
even so strong as first-class concrete, withont wire tics, 
not to mertion that, being extremely inflammable, they 
are occasionally burned, aud have to be insured, which 
adds something to their cost, and also, of course, to the 
rent we have to pay for the privilege of inhabiting 
them, besides which, I have fouud the keeping of ordi- 
nary houses in repair cost just a little something“ of 
money. 


USEFUL AND SOIENTIFIO NOTES. 


—— ag 


Distillation of Wood.—Mr. Watson Smith gives 
the result of his experience in the distillation of wood, 
principally oak, on the large scale. as follows :—Using 
retorts from «ft. to 7ft. long and from 3ft. to 3ft. in 
diameter, which were charged every morning, the dis- 
tilling operation lasted cleven hours; using old oak 
timber, cut in pieces 2ft. to 2}it. long by 3in. or 4in. 
square, the yield was, of charcoal 327 parts, of wood- 
acid 509 parts, and of tar 55 parts from a thousand of 
wood. To carbonise a ton of wood required 104 cwt. 
of coal. The wood-acid has a specific gravity of from 
1:025 to 1'027, and contained acetic acid iu the pro- 
portion of 20 parts for each 1000 parts of wood distilled. 
Of wood-spirit, 1000 parts of wood yielded from 504 to 
85 parts This, after two rectiticautions from lime, con- 
stitutes the wood-naphtha of commerce with a specitic 
gravity of O°Ssd. 


Continuous Battery. — In the cell contrived 
by Herr Kohlfurst the negative plate is formed of a 
truncated hollow cone of copper, closed at the top. 
The inside of the cone being protected with varnish, it 
is ulled with sulphate of copper in crystals and inverted 
in a glass vessel deeper than itself. The cone Is 
notched around the rim, wit the apex is pierced with 
a small hole. For the positive element, a thick cake 
of zinc is used (suspended over the face of the cone); it 
has a hole in the centre, through which is passed a 
covered wire connecting with the copper. The glass 
cylinder is then filled with water, and the sulphate of 
copper begins to melt, the rapidity of the deliquescence 
varying with the access of the water through the 
notches in the cone; and so long as this latter maintains 
a uniform rate, the current will be uniform in power. 
If common or Epsom salt be used in the water, the 
current will be intensified. The inventor states that 14 
pounds of the copper salt will continue the battery in 
operation for a year. 


A Pretty Parlour Ornament.—a<An interesting 
ornament for the sitting-room or parlour may be easily 
obtained by growing one of the club moss tribe under 
a glass shade. Procure an ordinary glass shade, such 
as are used to protect small vases and other articles, 
and of any size that offers—alsu a china dish that is 
two or three inches deep, or a common dower-seed 
pan. Fill the latter with light soil, as vegetable 
mould or sand, aud get from a nurseryman or florist a 
plant of one of the common varieties of ciub moss— 
place this on the soll in the pan, and then the glass 
shade over it, pressing it down a litte into the soil. 
The earth being kept moist, this moss will grow 


ee Tͤ—T—̃ —:— . — .. — — ee 


! 
i 


REPLIES TO QUERIES. 


— 


„In their answers, Correspondents are reepect- 
fully requested to mention, tn cach instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and pat draw- 
ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries pub the 
numbers as well aa the titles of the queries to which the 
replies refer. 8. Nocharze is made for inserting letters. 
querles, or replies. 4. Commercial letters, or queries, or 
replies, are not iocerted. 5. No question asking for 
educational or scientific informatioa is auswered 
through the post. 6. Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(10478.]—Pork Diet.—In the first place, I ask 
“Surah” serionsly is she playing a joke with her fellow 
correspondents ? if so let her refrain from doing 80 
again. I might partly believe her about shell-dsh, 
which I never eat, not that I think them anfit for 
human consumption, but do not like them. What 
cause has Sarah to imagine that the meat of the 
pig is net fit toeat? Perhaps because the Jews do 
not eat it, or perhaps because the pig is a dirty animal ; 
and why does she consider rabbits also anGt to eat? 
Why does she not include the hare, which tastes mach 
the same as the rabbit? I hope Sarah will bring 
forward some proofs evident of the unfitness of pork 
and rabbit meat and shell-fish for human consamption. 
I hope there will bo many letters on this subject, at the 
same time heping my letter may fisd room in the 
widely circulated UXGLisH Mzonanic.—A. H. 
Cologne, Prussia. 


11066. —-Angle of Reflection and Incidence. 
—With all due deference to F. N.,“ I think 
“ Billiardist “ bas established hie theory (p. 100). Will 
our kind correspondent oblige me with the details of 
the experimenta of M. Athanase Dapré with balls 
suspended by threads, striking each other horizontally ? 
—Jack THE FLUKE-MAN. 


(11878.) —Stings of Bees.—Amongst the various 
cares fur stings, I have not seen the leaf of the common 
dock mentioned, Now this I have always foond very 
effectual. Aa boys we used to say a nettle sting did 
not matter, as where ne:tles grew we were sure to find 
docks to oare the ating at once, And so with wasps, 
. Some time ago a wasp stung me in the neck when 
I was out; I got » leaf of dock and applied it and felt 
nomore. When stang take care the sting is net left 
S E a fresh dock leaf and rub it on the place.— 


(11554.) Pedestrian Tour.— Hedera” asks me 
if canvas shoes will atand a walk throagh wet grass, or 
a ford acroes a stream. The canvas lets the water im 
but some do not object to that if they have dry stock- 
inga to change and slippers. I soak into mine a pre- 
paration of oil, wax, and lamp-black, used for rendering 
leather shoes soft and waterpruof, and my feet keep 
as dry in my oanvus shoes ua in my leather ones. 
Stockings are more frequently made damp by 
perspiration than by water from the outside. My 
cauvas shoves have triavgalar pieces of elastic at the 
side. Hedera is quite right iu preferring flannel 
to linen shirts, or even to cotton or merino, any. of 
which are preferable to linen for a pedestrian, He 
may, if he likes, wear a lioen front, but a linen shirt 
will probably give him a cold.—PaiLo. 


(11564.] — Blackberry and Strawberry.— 
“E. L. G.,“ on p. 307, speaks of the red raspberry 
being produced from seeds obtained from a barrov 
skcleton. I can inform him that in the neighbourhood 
of King Alfred's Tower, visible from the railway be- 
tween Salisbury and Templecombe janction, near 
Wincanton, Wiltshire, this kind of raspberry grows 
abundantly, as also a wild strawberry of gaod flavour. 
The locality is reputed to be the scene of a great battle 
between the famons Saxon King and the Danes, who 
suffered a defeat on the slope of the hill, where the 
slain were buried in great trenches. When travelling 
between Koswick and Penrith, just after risiog the hill 
beyond Greta Bridge, I once enjoyed a banquet of rasp- 
berries growing wild in a large patch of bushes on the 
wide open road, aud apparently indigenous.—P. 
FRANCE. 


(11589.)—Dry Steam. -I do not think that either 
“ Caloric” or E. L. G.“ understand my position oor- 
rectly, so I will endevour to explain more fully. If we 
take a boilor with steam at 8lb. per inch and pass that 
steam through tubes in a farnace, it becomes what is 
popularly called superheated, but what I term higher 
pressaro steam; aud if the communication is open to 
the atmosphere, it will fiy ont, because of the pressure 
above that atmosphere in the boiler; bat if we close 


rapidly, and will climb up and fill the inside of the, the valye it will rash into the boiler, but will produce 


glass. 
light, and soon becomes a pleasing object from the 
delicate texture and form of its ramificetions. Although 
the moss requires to have a constantly moist atmo- 
sphere withiu the glass, yet it takes but little water, 
because the evaporation from the soil condenses on the 
inner surface of the glass shade, and desceuds in the 
form of water down it agniu. The shade should never 
be taken off. Wheu the water is needed, a sinall 
quantity may be poured between the outside of the 
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It requires to be kept in a window near the little, if any, increase in the pressure, because the area 


of boiler is so mach greater than the surfase of p 
and the loss by radiation so great, added to which the 
diailoishiog power of conducting heat due to ita smaller 
qnantity of water in a given volume prevents ita being 
g nerated sufficiently rapid to countorbalance these 
losses. Let me ask "Caloric ” to pat some water in a 
pipe and stick in the fire (having previously effected a 
olicy upon his life in favour of next of kin), does he 
imagine that when all the water was converted into 


shade and the side of the pan, which will fiad its way | steam, he could go on inoreasing the heat without also 


under the edge of the glies to th: earth which is increasing the presenre ? 


inside.— Cor, Country Gentleman, 


As for“ E. L. Q.” he carpe 
at terms, bat evades my statement, that in a given 
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volume of low perssure steam there is mere water than 
in the same volume of high pressure steam. If he places 
hie hand in the steam isening from a high pressure 
boller he will find that it is very hot, but being a bad 
eendactor, owing to the small quantity of water con- 
tained in it, it does not burn like the low pressure does. 
Although well aware that the temperature is lowered rs 
the steam escapes into the atmosphere, I have not 
observed any eonsiderable blocks of ico about the 
safety valves of high pressure engines lately.—A., 
Liverpool. 


(11683.] —Debility.—Noticing a few remarks made 
by Charles Rooke upon the above subject, on p. 808, I 
beg leave to ask him if be can put some of us in the 
way of curing indigestion, arising from the above 
complaint. I have suffered more or less from it for 

ears, and have tried nearly everything, but I think 
dropathy did me more good than anything. I only 
tried home treatment, and now it seems to lose its 
effect upon my system—I suppose from continued 
treatment. I am now trying cold baths upon rising 
(5.30), and take a glass of cold water, and at bed time 
every other night two pills, composed of 1 part 
quinine (sulphate), 1 part sarsparilla (extract), and 2 
parte of a root that comes from Sasquehanna, but I 
cannot pronounce a judgment upon them yet If 
Charles Rooke wonld give me a few hints he would 
greatly oblige.—A ROXA. 

(13656.)}—Boiler for Small Steamboat.—I 
stated the dimensions of the boat as 21ft. x 7ft. ; it 
should have been Sift. length and 4ft. beam.—W. 
SHEPHERD. 


(11656.] —Boiler for Small Steamboat.— In the 
boat you have mentioned the tonnage by the old 
builders’ way of reckoning is about 82 tons. In the 
best @xamp'es of modern steamships, both large and 
small, the proportion of indicated power to the tonnage 
ranges from 1 to 3 to 1 to 6. Now, in the design I have 
given I have the nominal power as 2 and tonnage 81. 
so that the ratio is 1 to 4}, about. But I stated that 
the emgine would develop probably 8 or 4 horse-power, 
so the ratio would be as 1: 2, whieh wonld produce a 
very fast steamer indeed, probably about five knots an 
hear. This would be a satisfactory performance for 
so mall a vessel. Mr. Shepherd is quite right in his 
surmise about the error. It must have been a slip of 
the pen. As for the double eccentrics, they are for link 
motion with an clevation. I could not show the link. 
Where the two rods appear to meet is their janction, 
‘one with one end of the link and the other with the 
other. If there is any dificalty about any detail I will 
send another drawing. In the drawing I did not go 
into any detail of the angine, because from the word- 
ing of the query I thought that it was only a secondary 
feature. That was how I omitted to shew the fly-wheel. 
This should be solid to save room. 
Lot., or lowt. might do if pinched for space. 
governor might be used with great advantage, bat in so 
small a vessel it is questionable whether the extra 
room, weight, and attention, that it would reqnire 
would not overweigh all its advantages.—P. W. H. J. 


(11668.}—Steam Power.—I must claim the 
pardon of “T. W. J.” for not replying to his question 
sooner. The reason is this, I appear to hare lost the 
number in which his query appeared, and I have for- 
gotten the substance of it. As far as I seo, there 
ought to be four brass tubes jin. or jin. diam., ordinary 
brass or copper pipe. When I used to make models, 
I tested the boilers in thie manner. I gota small 
brass boiler about ljin. diam., and Ijin. high. In the 
centre of thie I drilled a jin. hole, and tapped it. I 
then screwed a pipe firmly into it, 8in. long. I also 
screwed another $in. pipe near the top for the supply. 
From an optician I bought 5ft. of glass tabing that 
would just fit inside the brass tube; this is then made 
steam tight with red lead. From a joiner's I obtained 
a piece of mahogany 5ft. Gin. long, and 2sin. wide, and 
made a groove glong it for the glass tube to ft in, and 
Ukewise made an excavation for the small brass reser- 
voir to fit in, to be level with the glass tabe. Every 
20in. I drove into the wood clasps made of wire to 
secure the tubing in its bed. I also had two clasps for 
the reservoir; I then got two stripsof paper lin. wide, 
and pasted them on each side of the glass tube on the 
mahogany. On one side I divided it into inches, and 
every 2in. reckon as IIb. pressure. On the other side 
was marked the temperature corresponding to that 
ponn The reservoir is to be filled with mercury. 

will then test boilers up to 801b., wbich is as far as 
models generally go. The way that I used to do was 
this—I connected pressure gauge by nnion joint to 
boiler, and the boiler with the water tap, which had 
generally suffleient pressure for my purpose. This is 
a safer way than testing by safety valve, but would 
hardly be worth while if the inquirer had not a namber 
to be tested. The model makers sell very fair got-up 

gauges as regards appearance, but I never 

eard any one who had one, and who was practically 
acquainted with ita working—which, by the way, with 
these amateurs is another thing—speak well of them. 
They may be regarded as wonders if they are correct 
to bd. The fact is, they are got up so cheaply—that 
is to say, considering the rate at which most opticians 
charge—that they can't apply first-class labour to 
them. In the ‘bent-tnbe principle,” which is the 
form, the tube requires a deal of experience id its 
manufacture. If there is the slightest variance in its 
composition, a good maker would throw it aside, but 
not so these knowing opticians. Ik they bend a com- 
mon brass tube, it is almost enough for them. From 
experience they know that the general ran of amatears 
bay things to look at, or be pnt under a glass shade, 
or be worked only once or twice @ year. I would 
advise T. W. J,” not to have a pressure gauge at 


It should weigh 


all, to be a permanent fixture. If studying appear- 
ance, make one of wood nice!y painted. For model: 
rely npon the safety valve, and that only; mode! 
pressure gauges, which are model in every sense bat 
an 1 a only give a sense of false security.— 


(11711.]—Time at our Antipodes.—For the 
a 8 " same,” I should have written third.“ 


(11711. —Time at our Anttpodes.—In an 
American atlas, called Johnson’s Family Atlas,“ I 
find that both the maps of the world, bieyclar and 
Mercator’s, have a dotted line seemingly intended to 
mark the boundary “ between Sanday and Monday,” 
that has a0 puzzled your queriats. But it only extende 
from 40° N. to 50° S., leaving it doubtful which of the 
Alesutian Isles, and those about Behring Strait, follow 
the Amarican or Asiatic day date. It starts from 40° 
N., in 160° W. from Green sich, and takes a SE. conrse 
to the equator, which it meets in 108° W., or there- 
about, and then southward along that meridian, whereon 
no land is known to exist between California and the 
South Pole. The nearest islands it leaves as Ameri- 
can, beginning at the N., are I. de Paxaros, Copper I. 
(very near), Gallego I., and Sal-y-Gomez (called Salas 
on some maps). These it leaves on the Asiatic gide. 
Proceeding northward, are Easter I., Waihou (the 
nearest), St. Paul's, American Group,” Mollish's, 
and Donna Maria Laxera. It would seem that what 
Me. Birt calls the absolute day” must begin when 
Waihon Island (ahout 109° W. of Greenwich) begina 
to call it day (whether at midnight or sunrise’). Bat 
what a pity that Easter Island” is a few miles be- 
hind it! Conld not these two islands exchange names ? 
or could not Waihou become Sunrise I., or Dagmar, or 
Dayspring? This is 16h. 40m., at least, before the 
day of the same name begins at Greenwich, and the 
date continues to be used till the sun has set, and mid- 
night been reckoned by the westernmost habitation 
(or place ever to be inhabited) in Alaska that the 
Rassians have lately sold to Jonathan, say Cape Prince 
of Wales, about 1677 W.—that is more than 11h. after 
Greenwich has begun the next day, or 35h. after it be- 
gau to uso the same date, and 51h. 40m. after Waihou 
Island did so. Consequently, there can be nn moment 
when (aa Mr. Birt fancies) it is Tuesaday all over the 
globe. For 33h., between Waihoo midnight ana Beh- 
ring midnight, it is Monday, Tuesday, and Wednesday 
at different places. For the remaining 201h., it is 
but two days, always two, because whatever dav it be 
at Sal-y-Gomez I., it is the succeeding day at Easter 
I., abont 100 miles west, and when it is about l a.m. of 
both (the former calling it 'Taesday and the latter 
Wednesday), it is still Monday evening to the whole of 
California, Oregon, Vanoonver, Sitka, Queen Char- 
lotte's I., and Alaska (whenever it shall have 


A | ettlers).— E. L. G. 


(11746.}—Coll Construction (0.Q.).— All the 

poan Zeta“ will get ont of his coil will not be much, 

at ho can increase the effects by usinga stronger 
battery.— W. BOLTON. 


111787.] —Hleotrio Signal Bell (U.Q.).—As this 
has appeared in tho list of unanswered queries, I take the 
liberty of answering it as well as I am able, although 
addressed to Mr. Tonkes. “H. G. N.’s" magnet is 
probably not made of soft iron, and therefore retains 
its magnetism. Iam afraid this could not be remedied 
without getting s new core for the magnet. I take this 
opportunity of thanking Mr. Bottone for his reply to my 
query about the brass springs.—GLaTron. 


(11792.] -Compound Engines.—The proportion 
between the areas of high and low pressure cylinders 
in compound engines varies with the pressure and 
distribution of the steam. Somo makers employ one 
proportion, others auother, thus, in the engines of the 
Elbe, one of the P. and O. boats, the diameters of the 
cylinders are, high pressure, 42iu. ; low pressure, 68in. ; 
or areas as 1: 2, nearly; whilst in those of the Sir Bevis, 
of the Union Company, the diameters are 26in. high 
pressure, and 52in. low pressare, or areas as 1: 4. 
With regard to the steam receiver, my advice is don't 
employ one at al. If a compound engine is indis- 
pensable, exhaust as direct as possible from the high 
to the low pressure, and also exhaust into the con- 
denser from both high and low pressure. The receiver 
is not only useless, but wastefal, the steam in passing 
from the high pressure into the receiver must expand, 
or there would be no motion, and during this expansion 
it loses so much power of performing work. This is 
seen in the space between the diagrams of compound 
engines, indicating the pressure not utilised when 
passing between the cylinders, I wiil illustrate 
roughly the principle that has been applied with 
advantage, without employing an intermediate re- 
coiver. Suppose the engine to bs horizontal; A, high 
pressure cylinder; B, 
low preasare cylinder. 
The engine is about 
to make a stroke iu 
the direction of the 
arrow. A is filled 
with steam that has 
propelled the piston 
of its cvlinder in the 
opposite direction. Atthe commencement aud (say) 
daring one-half the stroke, A exhausts direct into B. 
The communication between A aud B is now closed, 
and A ia opened tothe condenser. The steam in B in 
expanding works till the end of the stroke if desirable; 
it is then exhansted into the condenser, &o. Bat why 
will“ Falstaff" employ compound engines? They are 
by far more expensive to construct than single high 
pressure condensing engines, and it is exocedingly 
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donbtfal whether they are so economical. Did 
„ Falataff” see an account of the trials between the 
Swinger and Goshawk at Plymouth on Saturday fortnight 
(vide Engineer or Engineering two weeks back), the one 
employiug compound, and the other simple engines? 
[f not, let me tell him the result was by no menns in 
favour of the compound system,—C. E. Stewart. 


(11801. — Question in Trigonometry. — In 
answer to the qneries of * Triangle” and Theodolite,” 
[ have much pleasure in stating that both the oonstruc- 
tion and calculation are adapted to the general problem, 
whatever be the values of the angles about P. Pro- 
vided that it is situated within the triangle on which 
all its angles will be = 860°, only the triangles must 
be isosceles, with the angles at their vertex = supple: 
ment of their opposite angles at P, from the centre of 
which describe circles throngh ABO, the point of 
whose intersection will still determine the point P, as 
in the present instance. Through a blur in the printing 
I mistook 1044 for 1040, and calenlated as sach, which 
will account for the small discrepancies between the 
solutiona., Those of “Triangle” and F. M.” are 
right. “F. M.'s” solution would only be applicable 
when all their angles were 120°. The following, per- 
haps, is as concise and elegant solution as the particular 
case mentioned admits, bat not applicable to the 
general problem of different augles about P. Thus, 
the construction ard figare as before, since sin. A PB: 
A B ein. AB P: A P. and sin. APC: A O ein. ACP: 
A P. Then A B: A Cin. AB P:: ein. A O P. Also 


4B AC AB A0 tan, ABP+AOP 


: ABP—- ACP. bat A BPI ACP = 120% BAC. 


Whence, calculating B A C = 51° 57’ 26:4” = ABP + 
ACP = 68 2'336",ABP—ACP =£ 57’ 24:2", 
ACP = 85° 29’ 58:9", A BP = 82° 82’ 84-7", and A P 
= 700:0363, B P = 600:0397, and C P = 499:9216.— 
W. 


[11825.] Testing Bleaching Powder.—Accurd- 
ing to the researches of Kolbe (Anu. de Chim. et de 
Phys., 1867), bleaching powder contains water as an 
essential ingredient, and a carefully prepared specimen 
gave numbers corresponding to the formula 

(Ca )sHeOoCls. 

Theory: Chlorine, 89°; lime, 46°2 ; water, 14°8. 
Maspratt also found water as an essential ingredient, 
but places the theoretical amount of chlorine at 489 
per cent. ; but he says the best commercial product 
rarely exceeds 86 per cent., and generally averages 30 
to 33 per cent.“ The general average found by the 
writer, on testing some hundreds of casks by different 
makers, was 88 per cent., and rarely fell ander 80 per 
rent. The bleaching powders examined by S. Bottone 
must have been very inferior if they yielded only 20 
per cent. of available chlorine. His method of testing 
bleaching powder is valueless.— BRIDGETON. 


(11625.)—Testing Bleaching Powder.—Mr. 8. 
Bottone’s reply to this query is calculated to mislead. 
He says that he has never found a sample of bleaching 
powder to contain more than 20 per cent. available 
chlorine. Permit me to state that a good commercial 
article contains 85 per cent., analyse it which way you 
will. I have analysed hundreds of samples, and reject 
all below that mark.—ANALYsT. 


(11825.)—Testing Bleaching Powder.—On the 
appearance of this qaery I meant to have replied, 
giving the arsenious acid method, but was unable to 
do 80 in consequence of a pressure of business. How- 
ever, I find that the subject has been ably taken up by 
two correspondents. My object in writing is to disabase 
Mr. S. Bottone’s mind on the strength of commercial 
bleaching powder, and also the theoretical quantity of 
available chlorine contained in it from the formula 


l t LT 
given by him (Ca { G01)“ He seks “Ethyl” where 


he obtained samples of chloride of lime containing 
85 per cent. available chlorine. The writer is in 
works where 120 tons are manufactured weekly, and 
can assure him that 98 per cent. of it tests from 36 to 
37 per cent. available chlorine as it leaves the works ; 
if under, buyers refuse it. I will forward him a sample 
provided he pays carriage. As regards the theorvtical 
quantity of available chlorine being less than 85 per 
cent, I beg to remind him that from his formula of 
chloride of lime, I find it to contain 71:7 per cent. The 
two atoms of chlorine are available to the consumer 
when acted upon by sulphuric acid. (See Fresenias’ 
“t Ohemistry,” fourth edition, page 603). We take 
CaO, CIO, CaC! + 2H0 as the symbol of chloride of 
lime, which gives 48-96 per cent. available chlorine. 
You will observe that we take two atoms of water over 
and above that which Fresenius gives, as it requires the 
lime to be in a state of hydrate to form bleaching 
powder.—A PRACTICAL CHEMIST. 


[11826.] — Tinning and Soldering. —“A,, 
Liverpool (page 800, No. 876), recommends resiu for 
soldering lead and zinc. I have been 24 years in the 
trade, and find resin and grease is best for lead (it 
can be wiped off when hot), muriatio acid for zinc. 
Any amateur will do best to keep chloride of siac 
corked up in a bottle (best known in the trade as 
killed spirits), that will suit any purpose he may want. 
Tin, zine, brass, copper, Britannia metal, wrought iron, 
and even cast iron with a little trouble-—TOm THE 
TINKER. 


(11828.]—Tinning and Soldering.—I have to 
apologise to W. T. M. D.” for inconsiderately eontro- 
verting his statement that “ clear water will remove the 
stickiness of the hands caused by using chloride of 
zinc,” as I find now that if there has been no oily or 


362 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 378. 


JUNE 21, 1872. 


greasy contamination used in conjunction, that this 
peculiar sensation can be removed by washing the 
honda in plain water.—A., Liverpool. 


(11843.]—Indiarubber Gig Apron.—I suppose 
no one has answered this query, becanse no one knows 
how easily to prevent an indiarubber apron from sticking 
together when sat upon. The only way to do it is to 
cover the indiarabber surfage with some powder—such 
as French chalk or silex—or keep it thoroughly wet 
with water. These articles are not meaut to sit upon; 
but if you must sit npon it, don't try oil to prevent it 
sticking.—SauL RYMEA. 


11855. Hygrometer Motive Power.— Hair, 
catgat, and ordioary string are the substances usually 
employed in the so-called hygrometers, which are 
nothing more than hygroscopes; that is, they indicate 
when the air is moist (some little time after it has be- 
come so, though). but do not measure the amount of 
the moistare.—SauL RYMEA. 


(11875.]—Spectrum Oolours.—The remarks of 
“E. L. G.,“ in criticism upon my reply to “Utile 
Dnici,” are not intelligible to me as a criticism. A 
careless glance at my reply would show that I confine 
myself toa simple answer to the question, or part of 
it. I don't quite understand what “E. L. G.“ calls 
white light, or what his white light really is. Does he 
mean to say that the mixture of seven tints (or colours) 
will not produce the same white light as we derive 
(say) from the sun? In this case I will go with him; 
bat if he means that it is impossible to form sensibly 
. white light, pure pigments being granted, I will not go 
with him. The composition of sensibly white light 
differs widely, as every one knows who has examined 
into the matter. If “E.L. G.” wonld call upon me 
if he happen to be nigh (in the flesb), I should be 
happy to show him thata beam of white (day) light 
may be passed through white snbstances, and although 
sensibly unaltered, so far as regards ordinary vision, 
shall yet have the Jarger proportion of its colours ex- 
tinguished, as shown by the presence of innumerable 
black bands in its spectrum. Of how many colours 
that white light which I would show him was composed, 
I would leave him to discover, but I wonld convince 
him, at any rate, that the presence or absence of a 
large proportion of the different waves does not sen- 
sibly affect the whiteness of the light, provided the 
withdrawal of the different colours will be according 
to a well-defined law of proportion. At the risk of 
“ catching it,” 1“ make these few remarks.”—H. P. H. 


(11891.}—Contents of Cistern.—This query has 
been badly treated. If the arc cannot be referred toa 
cirole, thearea of section could be found by the method 
of “‘Eqnidistant Ordinates,“ as given by Chambers, 
Elliot, and other writers on “ Practical Mathematics.” 
In the case of a circular segment, having ascertained 


for a Sft. 8in. stone is about 120 revolutions per minute; 
4ft., 100 revolutions per minate; 4ft. 6in., 80 revola- 
tions per minute. This produces a speed at the skirt 
(the real point in question) of about 1359ft., 1220ft., and 
1100ft. per minute. Under these conditions, all things 
else being equal, the powers are so nearly equal that 
there is scarcely a choice between; but it nearly all 
depends apon three conditions—viz., the quality of the 
stone, the dressing, and the condition of the grain; 
some grain will bear double, or even more, speed than 
others, and a judicious foreman in a large manufactory 
will ever endeavonr to suit his different classes of grain 
to the nature of the stones. In small country mills, where 
this isnot possible, we overcome the difficalty by speed 
and dress, damp tender grain working best in a free 
open stone driven slowly. Where the grain is dry and 
strong, the stone rather fine-grained and hard, the 
speed may be raised almost indefinitely. It is sheer 
nonsense to talk of a large stone being more likely to 
heat the meal and kill the flour than a smaller one; 
the fault lies in the workman, not in the stone. Drive 
gently, feed lightly, and you never need fear doing 
mischief to yonr goods. A general fault amongst 
millers is over-driving and over-foeding. As a matter 
of simple opiuion, I greatly prefer a large stone for 
real excellence of work; the time revolutions being 
slower, the grain is less lacerated on entering 
the stone, owing to the low epeed at the eye, con- 
sejuently, the grain is crashed more, and less 
torn, and is thus better prepared for the actnal 
grinding. Oar object is (or should be) to thoroughly 
disintegrate the flour and clean the bran without 
tearing it to pieces, otherwise the colour of the 
flour will be deteriorated. As a genera! rule, large 
atones do not require laying so close to accomplish 
their work as smaller ones du; the dress consequently 
lasts longer, and the stone works cooler, and throws 
the bran in larger flatter pieces; but so many circum- 
stances will vary tho results that no absolute rule can 
be laid down. The nature of the soil on which the 
grain grew exercises a wonderful influence on the sac- 
cessful working of the manufacture. I would respect- 
fully cautiou all the readers of “ours” against im- 
plicitly receiving all the statements pat forth by “eur” 
numerous contributors. We are thankful for ideas put 
forth, but each one should judge for himself if they 
will bear the scrutiny of common sense, as it is quite 
evident that too many of our number avoid exercising 
their own natural gifts of one of the most useful of 
natare’s endowments.—EpsiILon. 


111945. —Leaky Tap.—This is probably caused 
by frost. The remedy is to allow the water-way to empty 
itself. This may be effected by boring two pin holes 
half through the plag iuto the water-way, one above the 
other; one to let the air in, the other to let the water 


| out.—T. 8. U. 


whether the segment be greater or less than a aemi- | 


circle, the following method may, perhaps, satisfy the 
querist :—To make the matter as plain as possible, an 
example in numbers may be necessary. Referring to 
diagram, having given the chord DE = 16, and versed 
sine AC = 0, to find the area of the segment DAE 


Euel. 1:47, DC? + AC. = 7 


AD?, or AD (chord of half 


tho arc) = 10. By the rules 

of Mensuration, are DAE = 

4(8AD — DE) = 21} nearly. 

Euclid III. 35. AC x CB 

= DC CE, or CB = (DC F 
x CE) — AC = 101. AB = 
AC + CB = 163. Hence 
radius DF or AF = 8}. AF 
— AC = 2}. The area of i 
the segment will, therefore, mm: 

be (approximately) } (DAE x AF — DE x CF) = 
702/9. This for the lesser segment. The area of the 
gre ter segment DBE = 3218:16 — 70% = 1471/12 
nearly. Taking the lesser segment to illustrate the 
method, it only remains to multiply the area of the 
segment by the depth of the vessel, and for gallons, 
to divide the product by the capacity of a gallon. 
Taking the area of segment = 70˙% square inches, and 
depth of vessel = 4ft, the contents in gallons wonld 
be 70%/g x 49 — 277274 = 121564 + gallons. Now, 
to show the fallacy of C. B. s“ rule, tako the above 
example as an illustration. The rule, as given, may 
be expressed thus (8(radins)* + height2) x 526 x 
depth — 277-274 = gallons. Or (3(81)* + 6*):5236 
x depth + 277:274. Or 127-93293 (area of segment) 
x depth 277274 = contents in gallons. But the 
area of this segmeat has been shown to be 70% 


nearly, while C. B.'s” rule gives 127:98293 for the 
area of the same segment.— Jas. HASTIE. 


111924.J— To Millerg.—In the last issue of “ ours,” 
at p. 310, three correspondents have answered this 
query; but, as I think, erroneously. Each size of 
stone, from Bft. Sin. to 4ft, 8in., has its peculiar ad- 
vantages as well as disadvantages ; a 4ft. atone is, un- 
doubtedly, a good useful size, but it is not necessarily 
the most powerful. Your correspondents seem un- 
aware that the 3ft. 8in. ia fast coming into use, and 
assuming their point of reasoning (if mere assertion 
cau be so called), the Jatter size must perforce of 
necessity be the most powerful. There can, however, 
be little doubt that small stones will eventually super- 
sede the large; they are lighter to move, occupy less 
space, and their firat ccst is mach less— three most 
important points; they also ocoupy mach less time in 
dressing. The dress will, not, however, last 830 long, 
and they must be driven at higher speed, consequently 
the saving in driving power consumed is very question- 
able, although the dead weight of stone is less; they 
will, however, do a good share of work. A good speed 


(11946.]—Imitation Bronze.—Well clean the 
articles to be bronzed; if old, to be boiled in soda or 
potash lye, to free them from the old lacquer, &c. ; if 
new, to be pickled in diluted or stale aquafortis for leaf 
work; filed and papered up for plain work; and 
scoured with sand where required; tubes, &c., may be 
cleaned with emery cloth and then dipped (ora brush 
used, if more convenient) in the bronze solution, com- 
posed of one quart of the best vinegar and 40z. of 
corrosive sublimate, washed in clean water and dried 
in sawdast, or a mixture of about a gallon of sawdust 
and 40z. of blacklead is better; well polish with dry 
blacklead and lacquer with green lacquer, heating the 
articles on a hot-plate to about 180°. Tubes are easier 
done by eteam, a common tea-kettle will do almost as 
well as anything. Use a camel's hair-brush for the 
lacquer, which you had far better buy than attempt to 
make; most wholesale chemists and drysalters sell it, 
or wholesale gas- fltters.— W. BOLTON. 


[11960.] — Brewing Query.—The reason why the 
copper is dark after boiling is from the sulphar used 
in the growth, and also curing of the hops, forming a 
compound with the metal. Compound formed woald 
be sulphate of copper, [ should think. All hops that 
act thus upon the copper should be avoided if possible. 
as your yeast is liable to get out of order from the 
effect of the sulphur acting upon the fermentation.— 
AROMA. l 


[11985.]—-Machine to Cut Leaves.—A machine 
almost exactly similar to the circular saw and bench 
would cut the leaves as Anon.” wants. The oater rim 
to be furnished with flat steel knives placed a fow 
inches apart, and the wheel to revolve in bearings 
underneath the bench or table. Two handles may be 
attached to the axle, or onc, as may be deemed suitable. 
One boy may feed it with small bundles of leaves, 
which fall down an inclined platform when cat, while 
the other is working as Anon.“ suggests.—Rat-Tart. 


(11987. —Draft Holes in Fireplaces.—Used 
so that the smoke may be consumed by admitting a 
constant supply of air, as in the patent louvre arrange- 
ment and other more simple plaus, where the draught 
is regulated by a system of chairs, weights, and levers. 
The green tea lenves' are more rapidly and efficiently 
dried by passing over aud through the trays a current 
of heated air, which is fonnd more beneficial than 
exposing the damp leaves to the direct action of the 
fire. Kilns of damp corn are also occasionally dried 
by tubes of heated air. The pipes aré pierced with 
small holes and stand upright, or empty spaces are 
formed with wire netting.—Rat-Tar. 


(11991.] — Focal Length of Lenses and 
F. R. A. S. No one is under any obligation to reply 
to s question he thinks need not have been asked, bnt 
those who do reply should reply civilly, and correctly 
if they can. F. R. A. S., at p. 800, tells Anon.” that 


he might have fannd his question, which he calls“ so 
ridicalous,“ answered in any fourpenny catechism on 
optics, and then proceeds to answer it inaccurately. 
No doubt Anon.“ asked the question becaute he 
wished for information, perhaps did not know any 
more than I do anything about fourpenny catechiama, 
or possibly he preferred paying twopence for the 
ExcLIsH MEcHANIC, which would give this and other 
information, to giving fourpence for a catechism which 
would answer this one question only. I submit, Mr. 
Editor, that it is very undesirable that inquirers 
who ask for- information should be snnbbed be- 
cause they have not the information they seek. 
It is desirable, also, that the answer should be 
accurate, which that of “F.R.A.S" is not quite. 
The focus of a camera lens is not, as F. R. A. S.“ well 
knows, the point at which the ravs of the sun woald 
be converged to form a distinct image, and the plate 
holder must not be placed at that distance, but gener- 
ally at a considerably greater distance—namely, at 
that at which the actinic rave (not the luminous rays) 
from objects at a small distance will converge—i ¢., 
the congregate focus of diverging rays. Neither is it 
quite accurate to say that the eyepiece of a teleecope 
has to be placed in the principal focns of the object- 
glass, for its distance has to be adjusted according to 
the distance of the object and the eye of the observer, 
as of curse F. R. A. S.“ is quite aware. He disclaims 
any attempt to give a scientific answer to such a 
question, and none was needed, bat he might at least 
have given a civil one or none at all, and an answer 
may be incomplete without being inaccurate. Origin- 
ally, by the focas of a lens was meant the point at 
which the heat rays of a lens used as a burning glass 
converged, lenses being at first used as burning plasses, 
being fit for little else, and the point of greatest heat 
was naturally called the focus, the hearth, or fireplace. 
It does not exactly correspond with the point at which 
either the light or the actinic, or photographie (light 
drawing) rays converge.—PHILO. 


(11994.)—Instrument for Measuring and 
Recording the Amount of Light for Phote- 
graphic Purposes.—The most simple way to make 
an actinometer is to take a piece of cardboard and 
double it into two leaves like the covers of a book, then 
paint one of the onteides with a kind of chocolate 
colour, as nearly as possible of the same tint as albu- 
menised paper assumes when exposed to the light; 
then cut a hole about the size of a shilling through the 
centre of the painted part of the card. Now, to use 
this, open the leaves and place between them a piece 
ef sensitised paper, close them again, and expose to 
the light. Now, as the paper will darken quickly er 
slowly, according to the chemical power of the light, it 
is only necessary to note the number of minutes 
required to darken tho paper to the same shade as the 
surronnding card, and the difference of time oceapied 
at different times, and in different places, will give the 
difference of actinism in the light, which does not 
correspond with illumination; or the card-leaves can 
be made large e ough to have half a dozen or more 
holes, and a scale of tints, then expose for a fixed 
length of time, and sce with which of the tints the 
paper matches and the same end will be gained. Bat 
no rule can be laid down for the exposure of the plate 
in the camera, because some subjects will require a 
longer exposure thau others, whatever may de the 
nature of the light. — W. MARQUAND. 


111995. — Patent Rights. —ERRATA.— For secoad 
patent, read said patent, and pat another s to worth- 
less.—A., Liverpool. 


112000.) -Insects in Tables and Chairs.—Heve 
the farnitare newly varnished, A little camphor dis- 
solved in the varnish used will prevent the recarrence 
of the depredators. Tobacco juice driven into the 
holes with a syringe will also destroy the insects.— 
Rat-Tart. 


(12002.}—Zinc for Aquarium.—In answer to 
„A Three Years’ Subscriber,“ I beg to offer the follow- 
ing advice how to make, stock, aud preserve it: —Various 
kinds of receptacles are used for both the marine aad 
the fresh water aquaria. The square or rectangular 
glass tank is the most expensive, while an ordioary 
propagating glass turned upside down and placed in a 
stand forms a very good shaped and even elegant 
vase, especially for fresh-water animals. It may be 
8 cheaply at almost any glass warehouse. 

ext comes the filling and stocking. First, a sub- 
stratum of soil in which the plants may grow is neces- 
sary—jast enough of sand, stones, and clay to cover 
the bottom; but no mad—nothing that is easily re- 
movable or apt to discolour the water. Then the 
weeds, and, lastly, the animals. Ordinary pond water 
will do admirably for {fresh-water aquaria, while good 
sea water is necessary for the marine tank. Weeds 
require very little soil. One of the most ancca:sfal 
plants for the fresh-water squarium is the Anacharis 
alsinastrum, the weed which so often chokes our canals 
and rivers. It can be obtained in Covent Garden 
Market, or, indeed, of almost any gardener. It is a 
pretty moss. like plant. But almost any weed may be 
naturalised in the aquariam—the water crowfoot( Ranun. 
culus aquatilis), for instance, may be transplanted from 
almost any pool daring April and May, and placed in the 
tank; it takes root and flourishes abundantly. as also 
do most uf the pond weeds. Now for fish: — Tae 
ordinary stickleback, if kept by themselves, are most 
amusing inbabitants, or the gold fish, tho carp, or the 
minnow may be profitably introduced. But in order 
to keep down the green conse a fow snails are abso- 
lutely necessary. To these muy be added water newts 
or efts, or a good-sized toad, which is by no means sa 
repalsive an unimal as is by many believed. Bat you 
mußt be careful not to introduce some kinds of water 
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beetles, but the diving spider (Argaronetu aquatica) 
will be found a most interesting addition. The aqua- 
rium is a scientific toy that costs nothing beyond the 
firat expense of purchasing, and it provides an almost 
endless source of deligbtfal study.—R. C. T. 


(12004.]—Nitrate of Soda.—This valuable in- 
gredient for the agriculturist may, as stated by S. 
Bottone, be procured in slight quantities on the fron- 
tiers of Chili and Feru, but the bulk of the supply, 
which is unlimited, is obtained in the interior of 
Bolivia (see Darwin's Travels), and shipped from the 
port of Iquique, whence a railway of ordinary gauge 
rans to Tarapaca, the great mining centre. Narrow 
gange lines of 30in. connect here, and both systems are 
worked with powerful Fairlie locomotives; the larger 
ones made at Bristol and the others at Warrington. 
Continuous and heavy inclines extend from the coast to 
the mines, and the difficulties of the line serve to 
illustrate the special and admirable qualities developed 
by this improved kind of engine.—P. FRANCE. 


12008. — Cork Cutting.—If “Cortex” can spare 
a visit to the Mechanical Department in the Crystal 
Palace, London, he may there see different working 
models of cork-cutting machines, It would be dif- 
cult to say which machine for the purpose is best.— 
Rar-Tar. 


12012. — Water Power. — The reply of Philan- 
thropist“ is of no use practically, I am sorry to say, 
although I will do him the justice to say that he appears 
to be perfectly correct in theory. He has calculated 
the natural effect due to a fall of water, but he has not 
gone any further; of the four horse-power stated, above 
three-quarters of it will be absorbed by friction of one 
kind and anotier. The reply of J. Gillaird is more to 
the purpose, bat superficial. The actual power will in 
some measure depend npon the length of pipe from the 
reservoir to wheel. This would act by diminishing the 
velocity, and consequently the power, on account of 
the friction entailed by the greater length of pipe. The 
theoretical velocity due to that hend, regardless of 


friction, is 1,180ft. per second; so, being ignorant of , 


the length of pipe, we can conveniently suppose the 
actual velocity to be 1,000ft. This, of course, will only 
give an approximate result, but it will not be very far 
from correct. The diameter of pipe = 3in., so that 


area 9x it square in., .*. number of cubic inches 


14 
9 x 11 9 x 11 12000 > 
12000, oz 22 "ES aa 
11 x 9 11 x 1738 cubic feet of 


1 P 9 x 11 x 12000 
water supplied per minute. That is, Tee ee 
enbic feet per second. The cheapest plan, as regards 
firat cost of utilising this power, would be a water- 
wheel; and, considering the small amount of fall 
available, I think that an over-shot wheel wonld be 
best. This would have a cheap first cost, but would 
not give as good a modulus. It would probably give 
abont } horse-power. It would have to be 6ft. diameter, 
and Sin. broad between the’sides. There are to be 12 
buckets. It could be made of either wood or iron; but 
I prefer iron axle and bracings, aud the rest wood. It 
is then easier to repair, make, and it costs less. The 
wheel itself would cost from £5 to £15, dependent npon 
the locality. The other descriptions of water-wheels 
would cost abont the same, but would not be so efficient. 
For a motor that will last for ever, and be able to 
increase its power when the fall increases from a heavy 
shower, &c., give me the turbine. The fall can't be too 
high for it within reasonable limits, and this is one of 
the advantages that it possesses over all other wheels. 
The greatest disadvantage is the speed at which they 
run, necessitating long bearings and care in fitting. 
Nevertheless, I think that the manufacture of this one 
would not be difficult to a tolerable mechanic, with a 
foundry handy, and set of tools. The speed which I 
have designed this one to run at is 420 revolations per 
minute. The cost is a variable quantity, depending 
upon the country that the inquirer is The price 
might range from £10 to £30. With that head of 
water, it would be about 4 horse-power, but it would be 
strong enough for all additional heads, so that in the 
rainy season it might be upwards of 2 horse-power. I 
send sectional drawings of turbine that will last a long 
time, all the parts being easily replaceable. I will 
describe parts. N is a bell-shaped iron casting, of 
straight cylindrical pattern, for 2in. from bottom, and 
then sweeps up with an easy curve of section shown, to 
the top of casting. It should be a semicircular carve 
of 5gin. external radius, and bin. interval radius. The 
casting to be Jin. thick in carved part, and gin. thick in 
straight part. The top straight cylindrical part is 
to be l}in. diameter and 3in. long, with jin. hole 
bored and key way filed, or what is better, slotted }in. 
deep, and jin. wide. There is alse a flat to be filed on 
shaft Jin. deep, and length of boss. The buckets to be 
lin. thick, ljin. deep, and 5jin. long. They are to be 
made by taking a strip of sheet iron Tin. long, and 
bending itat right angles at ljin. from one end, This 
has then two three-sixteenths of an inch holes to be 
bored in it at the smaller end in order to rivet it to 
bell casting. They are to be placed at an angle of 24° 
with the horizontal line. The best namber of buckets 
or vanes is 49. They are to be riveted with three iron 
rivets each, and corresponding holesare tobe bored in 
the bell casting. The guides are to be made of same 
thickness of iron, and in the same manner to the 
buckets, and cut to correspond tothe curvature of the 
bell casting. They are to be at an angle of 66° with 
the horizontal, andto be riveted to the inside of the 
main casting. In the main casting there rises three 
arms or ribs to support. The ribs to be lin. by fin., 
step block to be Oi, diameter, and 4in. long, having 
hole ole ven- sixteentlis of an inch diameter bored in it for 


reception of the gun metal step. The step to be eleven- 
sixteenths of an inch diameter, 3jin. long, with flange 
turned at top, neatly turned about fin. thick, to fit on 
top of step block. It is then to have hole bored seven- 
sixteenths of an inch diameter, and 3in. deep for shaft 
to workin. The main casting is to be 20in. internal 
diameter at top, with flange ljin. wide, jin. thick all 
round. The lid, or cover, to be cast 23in. diameter, 
and jin. thick, with stuffing box in centre, to be of 
section as shown. The stuffing box is to be ldin. deep, 
and lłin. diameter. 
the bolts go through. The stuffing-box gland is to be 
lłin. diameter, and ljin, deep. This is to have flange 
jin. thick and jin. wide, and fastened by three jin. 
bolts to the statfing-box. The bolts might be cast in 
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top of stufflug-box. The lid at top is to be fastened by 
six ŝin. bolts on main casting. It is to be fitted to top 
with steam-tight joint. It would be best turned, but a 
very fair joint can be made with the rough casting, if 
| the scale is taken off by roughly grinding for a few 
| minutes with river sand. The cementing materials 
are red lead and an old rope. References: E, 
' bevil-wheel to communicate power; G, staffiog-box ; D, 
cover; H, casing; I, arms supporting the step block 
J, which supports the step proper K. The axle X 
works in it, and the bell casting N is keyed on it. BB 
are the guides, and A A are the buckets or vanes. Cis 
the elbow for carrying away tail water. F, the 
supply pipe.—P. W. H. J. 


[12013.]—The First Watch and Clock Made. 
he invention of the coiled spring in watches dates 
from the close of the fifteenth century. It is cldimed 
for Nuremburg, then famous for watches, but the 
priority is much disputed. Their introduction into 
England is equally uncertain. The watch of Abbot 
Whiting. dated 1536, is of accredited antiquity, and 
Count D'Albanne's silver watch, of English workman- 
ship, is dated 1529. Henry VIII. had a watch that 
went for a week; Anne Boleyn possessed another, as 
well as a small gilt clock, now in Windsor Castle. 
Edward VI. had, in 1542, a “watch of iron.” Mary 
Queen of Scots possessed a death’s-head watch anda 
skull watch; one in a case of crystal, coffin-shaped, 
and another in which a piece of catgut supplied the 
place of a chain, but all these were foreign watches. 
A watch was found on Guido Fawkes; and of this 
period is a carious oval-shaped watch, ina silver case 
ornamented with mythological figares. In 1635 the 
value of a brass watch was forty shillings. In 1658 
was constructed the spiral or pendulum spring, 
invented by Dr. Hooke and improved by Tompion. 
Next, Jaare, by applying the pendulum spring, added 
(to the hour hand) minute hand and wheel hand, 
He also added the repeating movements in watches ; 
one of the first presented by Charles II. to Louis XIV. 
of France. Joare also made repeating watches for 
James II. and William III. From 1698 all makers 
were compelled by law to put their names on their 
watches. In 1724 was invented the horizontal escape- 
ment by Graham, who also invented the mercurial 
compensation pendulum. At the beginning of the last 
century was invented jewelling the pivot holes of 
watches to prevent friction. Arnold made the smallest 
repeating watch ever known, for which George III. 
presented him with 500 guineas. Among the cele- 
brated French watchmakers was Breqnet, who paid 
some of his workmen 80fr. a day, and none less than 
a Napoleon. He invented the touch watch, by which 
& spring touc r 
minute; one cost the Dake of Wellington 300 guineas. 
Amongst the earliest of the wheel clocks seen in 
England was that of St. Paul's Cathedral, London, in 
1286. Inthe year 1869 the good citizens of Beauvais 
placed in its Cathedrat a memorial clock, com- 
posed of 14 different movements, and 90,000 pieces 
(weighing 85,000\b.), and costing £5,000 The body of 
the clock is 86ft. high, of carved gak.—ANCIENT AND, 
MODERN Durston. EI 
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[12020.)—Tireing Cart- Wheel — The best way 
to tire a dished wheel is to shut the tire up the size 
you require it on the smallest edge of the wheel, and 
dish the tire by hammering the edge you want largest 
inside the tire, which is very easily done.—T. G. R. 


(12022. —Forests and Rainfall — Those in- 
terested in the relations of the above are referred to 
“Des Climats et de l'Infiuence qn'exercent les Sols 
Boisés et non Boisés,” par M. Becquerel. Paris, 1853. 
gro. Boussingault, J. B., Economie Rurale,“ 2nd 
Edition. Paris, 1851;” or the English translation, 
published by Bailliere. Man and Nature, or Physical 
Geography as modified by Haman Actiou,” by G. P. 
Marsh. London, 1864. The last-named is a work of 
extraordinary merit.—G. J. Symons. 


[12086.]—Engine.—A boiler 3in. diameter by Qin. 
long would drive it. At 801b. pressure, with the piston 
making 1,000 strokes a minute, it would be 1192 
horse-power.—AMICUS. 


(12040.}—-Navigation.—I could procure a Norie’s, 
second-hand, of a friend of mine who has left the sea 
in disgust, if querist 12040 wants one and will adver- 
tise his address.— AROMA. 


[12047.]—Radius of Sector.—I am sorry that I 
did not put it plain enough; what I meant by curves is 
the arc AF B and CF D by chords from A straight 
line to B and C to D, in No. 363, p. 650, query 11161.— 
T. Z. G. 


[12048.J—Prip to Treland.—“ A Wanderer“ 
can procure all the maps he requires, including the 
geological sheet, from Stanford, of Charing-cross, who 
is the agent for the ordnance sheets. I would recom- 
mend him to procure the illustrated guide books to 
Wicklow and Dublin, published by the Graphotyping 
Company. This season they have issued a guide to 
the Shannon and Limerick, which, as“ A Wanderer“ 
intends bending his steps towards Parsonstown, may 
be useful to him. This guide supplies the most recent 
information, is nicely illustrated, and most agreeably 
written, and is farnished, too, with a good map of the 
South of Ireland.— E. B. F. 


[12052.]—- Rust in Brewing Water.— Pass the 
water through a tube containing a layer of fine sand or 
charcoal. The last is the best filtering medium for 
„Cromwell.“ —RaT-TAT. 


[12056.] —Echo.—Does J. T. Oakley mean what is 
commonly known as an open roof--not ceiled? If so, I 
would recommend its being ceiled about 6ft. or 8ft. 
from top of wall or eaves. If ceiled, pnt in an end 
gallery opposite the pulpit; or if the pulpit is standing 
against the wall move it out about 6ft. These remedies 
have been successfal in removing the above, which, to 
a public speaker or preacher is most unpleasant.— 
BERKS FARMER. 


(12056.] —Echo.—Put in false ceiling, which gene- 
rally effectnally stops the complaint.—ARoma. 


{12058.] —Bees.—Sw arm or Brood.—Is “C.R. H.“ 
certain there were no living bees in his hive when he 
removed the intruders he mentions? I was deceived 
once or twice myself, until by accident I examined the 
comb of one I thought dead. I then, and since, have 
proved that when very weak, the remaining bees, either 
for warmth or safety from mice, beetles, &c., insert 
themselves inthe half-empty cells; and when examined, 
and enemies removed in time (i.e., before hatching 
commences), I have had stocks recover, and do well, 
when not a bee could be seen withont breakiag up the 
comb. The time of examination I refer to is March and 
April. If he is certain the old ones were dead, he may 
rest assured it is a swarm, either one of his own or a 
runaway; forif the larva was not destroyed by the 
cold (consequent on the absence of bees) or vermin, it 
would be impossible for them to rear themselves; for, 
according to Hubert, Kirby, and Lardner, vide“ Museum 
of Science and Art,” the infant bee requires the greatest 
care aud constant attention of that class of the com- 
munity known as nurses. As to advice, if they are basy 
working, you can do nothing, let them work on. I do 
not know if it is punishable to leave empty hives on the 
stands during swarming seasons, but on three occasions 
I have thoughtlessly done so, and each time they were 
tenanted, once, I know, by a strange swarm. I knewa 
beekeeper in Oxfordshire who always kept a spare hive 
for visitors, and he has told me (in confidence, of 
course) he always has one ruuaway swarm, and some- 
times more in the season. I suppose a house ready 
furnished has attractions.—BERKS FARMER. 


[12058.] —Bees.—Swarm or Brood. As a cockney 
who has lived but three years in the coautry, I accept 
Mr. Abbott's scolding on the score of ignorance; but I 
plead “ not guilty ” to the charges of wilfal neglect, and 
for setting a trap for my neighboar’s bees. It has been 
a bad season, even in this mild country, for bees; my 
neighbours were losing theirs at the time I thought I 
had lost mine, about the middle of April. My query 
(p. 813) was written, I believe, on May 27, a bright day, 
on which I found, for the first time, bees swarming 
about the mouth of the hive. Since I first wrote the 
bees have been always more or less visible, but I don't 
think they have done much work; certainly the 
weather is against them. But yesterday and to-day, 
(Jane 14th) have been bright hot days, and the bees 
are in such numbers that they will hardly let me get 
near them. Some seem to be returving from the fields, 
and to be attacked, and, if possible, robbed at the 
entrance. I don't think there can have been any honey 
in the old comb from the light weight of it, bat I 
think it might have contained brood which the warmth 
hatched. At all events, the bees a month ago let me 
litt ont fall the boxes, fromthe case aud wipe oat the, 
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be able to report progress if this warm weather con- 
tinues ; meanwhile, I am much obliged for the cautions 
contained in Mr. Abbott's letter.— C. R. H., North 
Devon. 


12060. — Glass Blowing. — The following may be 
of use to the querist. Professor J. Lawrence Smith 
recommends a Bunsen burner, flattened at ite ex- 
tremity so as to give a thin, broad flame, for bending 
glass tubes. This is certainly a great improvement on 
the commonly employed burner, but an ordinary fsh- 
tail or batewing gas-barner will be found to give, if 

ossible, still better results. Mr. H. Carrington 
ton says that he has employed for some years an 
ordinary batewing burner attached to a small, short 
stand (Bin. high, burner included), ao as to rest low 
upon the table, in order tbat raising the arms incon- 
veniently high may be avoided. Sach s burner insures 
a broad flame, by which the tube is heated for two or 
more inches in length; the tube is turned while in the 
flame, and removed for bending as usual. The deposit 
of carbon which at first sight might seem an objection 
is really one of the chief advantages of using this 
burner. On placing the glass in the flame the deposit 
begins immediately, and prevents too rapid a rise of 
temperatare and consequent cracking of the glass; 
during the heating the carbon tends to distribute 
the heat equally over the surface of the tube; 
and finally, on withdrawing the glass from the flame, 
too sudden cooling is prevented, and the glass is, as it 
were, annealed. The black deposit is readily removed 
by a dry cloth. This plan was commonly employed in 
Hofmaun's Laboratory, Berlin. In bending tubes of 
more than fin. in diameter one end should be closed 
tightly with a cork (or wax), and air blown into the 
other end at the moment of bending the tube; by re- 
gulating judiciously the pressure of the air upon the 
sides of the somewhat softened tube, the latter will 
neither bulge out nor collapse, but will retain its 
proper calibre. This cannot be effected, however, with 
very large tabes, or with very thin ones, which reqnire 
the nice manipulation of the professional glass- 
blower.—A. M. 


(12060.)—Glass Blowing.—Heat tube in spirit 
lamp, tarning it round and round, but neither stretch 
nor comprese it; when warm enough, bend. For bulb 
heat as before, twist until the tube is atopped, take it 
out of the flame and break it, then heat again, and 
blow in the end of the tabe. For a bulb with two 
orifices atop one end of tube, heat where the bulb is to 
be as in bending, and blow as before. If you eanvot 
get heat enough with your lamp, use your blow-pipe, 
the great secret in the ase of which is to keep your 
cheeks tightly puffed out while you inspire through 
the nose.—HEnry NEWMAN. 


(12060 ] — Claas Blowing.—Thin glass tubes are 
most easily bent in the common batswing flame. 
Hold the tube so as to expose an inch of it to the heat 
at once, which will be completely covered with soot. 
When it softens, it may be, with careful handling, 
neatly hent to any angle without flattening. Care mast 
be taken not to bend too soon or too quickly. To 
blow a bulb on jin. glass tubing, if at the end of the 
tube, close the tube in the blow-pipe flame, and by 
prolonged heating cause it to thicken till it has assumed 
this form. By application of the mouth at the open 

end, and care- 
q ful blowing, 
_ at the same 

time keeping 

the tube con- 

stantly ‘revolving, an even and strong bulb may be 

blown of any size. For full particulara, refer to 

Williams’s Chemical Manipulation.” If it be re- 

quired to blow the bulb in any other part of the tube, 

one end mast be closed, the glass thickened in the 

samo way, with like precautions to keep the tnbe con- 
stantly tarned.— ANALYST. 


(12060.]—Glass Blowing.—Glass blowing is only 
excelled in by practice. See that your tube is perfectly 
dry, hold the part to be bent over the flame, gradually 
bringing it down to centre of flame, so as to warm it 
gradually, then tarn the tube constantly round until 
the part is red hot, and then the glass will bend gener- 
ally from its own weight; don’t nse much pressure, as 
the glass will buckle in and almost stop the pipe up. 
For blowing a bulb, blow with blowpipe on the middle 
of your tubing, also turning it round; make it as hot 
as you can, then pull the two ends apart, then blow on 
one of the ends, which will atop it up; get it to a great 
heat, put the cool end in your month and blow gently 
at first, increasing pressure as it cools; also turn it 
round while blowing; you ought then to get a bulb. 
Cannot say more in limited space. Spirit lamp hardly 
gives enough heat, gas better.—A. R. 


(12061.] —Chemical.—Chlorate of potash rasy thus 
be distinguished from chloride of potassinm. With a 
solution of nitrate of silver, chloride of potassium gives 
a white curdy precipitate. Chlorate of potash gives no 
precipitate if pure; commercial chlorate generally 
gives a slight precipitate, owing to the presence of a 
trace of chloride. Chlorate of potasb, treated with 
hydrochloric acid, evolves chlorine, which may be 
detected by paper soakdd in a solution of iodide of 
potassiam with starch, which is coloured blue. 
Chloride of potassium does not evolve chlorine under 
like circumstances.—ANALYS8T. 


[12062.}—Imduotion Coil.—‘ J. B. P.” must coil 
the secondary in the same direction as the primary, 
and insulate the secondary from the primary with six 
or eight layers of tissue, and each layer of the second- 
ary with three or four layers of tissue, well saturating 
each layer with shellae or sealing-wax varnish, but a 

ture of ordinary black rosin and beeswax, about 


four parts rosin and one part beeswax by weight, and 
poured on bot with a spoon or ladle, is far superior, 
but more difficult to apply; when finished, the whole 
to be covered with eight or ten layers of tiseue before 
the ornamental covering of silk or velvet is put on.— 
W. Botton. 


(12065.)—Paint and Varnish for Portable 
Engine Boiler.—The material used is a sort of 
paint and varnieh in one, called varnish green or 
enamel green, made specially for such jobs, to be had 
at any paint and varnish warehouse; the price is about 
15 ae per pound. If too thick thin with turps.— 


112066. — Washing Baliste.— Use faller's earth, 
and ouly moderately warm vater, rinse in cold, and 
before drying dip in a strong solution of common salt. 
This will prevent it running during drying.—TNETapP. 


(12068.] — Surgical Dentistry. — Jee had 
better upply to Messrs. Jno. Churchill & Co., publishers, 
New Bourlington-street, Londen, or, let him purchase 
Tome's Dental Surgery from that firm; he will find 
the work the one he wante. No man can efficiently 
practice dentistry unless he is conversant 
with the contents ef Mr. Tome’s work. There are 
many other valuable works on surgical dentistry which 
I could enumerate; but grind well at “ Tome's," and 
„Joe“ will have the principle of dentistry, and with a 
few years’ practice he may be able te fill a tooth with 
gold in a proper manner. That branch ofthe profession 
once acquired he may rely on a good practice; a small 
percentage of our English dentists fill teeth with gold, 
as they should do.—Tom, 


(12069.)—Trip to Australfia.—Speaking from 
eight years’ experience of life at the Diggings, I may 
mention that a cousin of mine was supposed to be in a 
consumption, constantly lying on the sofa with clear 
water dribbling from the mouth. He tried a trip out to 
me, accompanied with a emall cargo of notions, some- 
where about the year 1854. Want of Colonial experience 
caused the venture to be a dead loss, but after sojourn- 
ing with me for a few months he retusned, and has 
since enjoyed capital health. I would advise any person 
in delicate health to take a trip there if ible. Bat 
take ne ventures there in the expectation of making 
by them, as I vas enabled to live very nearly as cheaply 
all through the height of the gold fever, by purchasing 
other people’s ventures at leas than they cost at home. 
If tolerably active, and (this is the rab) willing to work 
without being afraid of what Mrs. Grundy would say, 
you can get along very well there, as long as you keep 
out of the public-hodses.—A., Liverpool, 


(12070.]—Electric Kite. — The above may bo 
made ont of a common calico kite,in the following 
way :—Twist some wire on the belly-band. Now, fix 
eome metal points (large pins will do; on the top of 
the kite, and connect them with the wire on the belly- 
band. The kite-string shonld be soaked in strong 
brine to make it conduct; or, better still, should have 
a fine wire interwoven with the strands throughont its 
length. A metal ring or a key must be tied to the end 
of the string, and to the ring ie fastened a yard of 
silk cord to insulate the apperatus. In raising the 
kite, care should be taken to pass the string under an 
iron railing, or some conductor connected with the 
ground, lest tbe fluid should pass through the 
operator’s body. Yon cannot be too careful in using 
the kite, as it is a most dangerous toy. Oiled silk is 
superior to calico for the material, as it is more water- 
proof.—GLaTTON. 


[12073.j—Scarlet Runners. — If T. A. Slater 
will take the roots of the scarlet runners up in No- 
vember, and place them in moderately damp mould 
in a cellar, away from frost, and plaut out in single 
rows, lft. asunder, in April, the crowns being jin. 
below the surface, they will come in bearing a month 
before scarlet runners sown at the same time.—M. N. 


(12077.]—Pyrethrum Parthenium : the Com- 
mon Feverfew.— In the double variety, the yellow 
tubular florets of the disc disappear, and are replaced 
by white quilled florets. It is very common in gardens, 
and seed may be procured of any seedsman.— 
WILLIAM. 


(12078.] — Cabbage Planting. — The cabbage 
tribe are gross fecders; they like fresh rank manure, 
and plenty of it, at the time of planting out. George 
Richardson should sow from March till August, so as 
to have always at hand thrifty young plants for plant- 
ing out. The March and July sowings are the most 
important, as on these depend the supplies during 
winter and spring. The finest and earliest I have 
grown are Sutton's Imperial. I began to cut on the 
13th of April. I have also fine cabbages of Sutton's 
Drumhead, Blenheim, and Early York. By taking the 
finest plants out of tho sevd bed as soon as fit to plant 
out, and a fortnight after taking the next finest, and 
so on—the cabbages will come in one after another. 
Savoy cubbages.— 1 prefer Sutton’s Golden Globe for 
winter and spring use; main? crops, Dwarf Green 
Curled. Autumn is the best time for planting rhubarb ; 
plant in rows 4{t. apart from root to root each way ; 
make a deep hole where each plant is to stand, and 
into it put a barrowful of rank manure ; put over ita 
little earth, and on the earth plant the rhubarb with 
its crown level with the ground. In the course 
of next May you will get stalke worth looking at. 1 
like Mayatt’s Victoria for main crops; Mayatt’s 
Liunæus for early crops.— M. N. 


112086. Velooipedes.— Bob C.” can try a trick 
with bis velocipede which I have scen tried with 
success. Remove the iron tire; caw away about threo- 


` 


quarters of an inch deep of the felloe all round. Sub- 
stitute for the wood cut away a ring of rubber, and 
screw on the tire again, using longer screws than 
before. Do not pack the rubber tightly; the flat kind 
is best, and its elasticity will be preserved, while the 
tire and rubber will last a longer time.—Rat-Tar. 


(12088.}—Cleaning Jewellery.—The best way J 
know to clean gold jewellery is to use a soft brush and 
jeweller’s rouge; but for gilt or Brummagem jewellery 
no brush must be used, the film of gold being so deli- 
cate that it would be injured or entirely destroyed. 
That sort of work must be dipped in a solution of 
cyanide of potassium and water, with the addition of 
a few drops of ammonia. When taken out to be well 
washed in pure water, and dried in box sawdust.— Ton. 


(12088.]—Cleaning Jewellery.—The liquid ts 
“liqua potassi "—i.e,, potash dissolved in water.— 
J. T. B. 


412089.) —-Felt Hats.— The bad stuff used in 
stiffening has been driven out like oily mutter by the 
heat of the head. It ean be removed with a soft 
brush, decoction of logwood, and soda-soap.— RAr-Tar. 


(12094. —Preserving Caterpillars.—Having 
killed the cat rpillar in spirits of wine, make a small 
hole in the tail, and gently press out the contents of 
the skin. Then fill the skin with fine dry sand, and 
set it aside to dry. When dry, in about three hours, 
shake out the sand, and gum it on to a piece of paper 
to setin the cabinet. The skin can, if preforred, be 
filled with coloured wax. Or else, having emptied the 
skin, fit a small tube to bo drawn toa point into the 
hole in the tail. Blow through the tube into the skin, 
turning it round over a fre. A charcoal fire is best; but 
if you have not got one, and cannot make one, a lamp 
or an ordinary fire will do. When the skin is dry take 
it off the tube, and fix itin the cabinet. Caterpillars 
prepared by either of these waya may be anointed 
with a solution of resin in oil of spike unless they are 
hairy ones.—G. S. E. 


[12096.;—Copying Music.—lIf the muste has been 
registered, the teacher cannot use or copy it for cir- 
culation even among his own pupila without first ob- 
taining the permission of the composer. See Every 
Man His Own Lawyer,“ price 3s. 6d., published by 
law stationers in Loudon and elsewhere.—RAT-TarT. 


(12102.J—Lightning.—The speed of the electric 
spark, hus been measured by an ingenious apparatus. 
fully described iu a back number of Household 
Works" (but I regret I have nut the number by me), 
and has been found to vary with circumstances, but 
these, I think, are not yet accurately known. Light is 
said to be the quickest traveller in existence; but, 
from mine own unscientific observation 1 should feel 
inclined to bet on the lightning. —-HENBY NEWMAN. 


[12105.)—Equation.—In Hamblin Smith's Al- 
gebra” (p. 191), a similar question is worked fully. By 
question (1) 22+ z y = 28. (2) 2 ½ = 8. Let 
y = mx, Then (I) becomes x? + m r? = 28; (2) 


m zt — mizt = 8, Dividing (1) by 2) = (I ™ 


zt (n — may ~ 
28. That is, LI” 28, 


or 28 m? — 95m = — 8 
m — m2 8 
(solving the quadratic one of the values of m = 7). 
Thus from (I) 2 + 2 2% = 28,722 = 112, 28 = 16, 
x = 24, one value of r; and, using this value, a value 
for y can easily be found.—C. H. W. B. 


(Solutions have also been received from W. H., 
Maica, Excelsior, A. R., Molison, W. L. G., Nemo, 
J. F. E., S. J., E. Slaughter, J. Hastio, W. 8. & H. M., 
W. Bush, C. P., H. G. M., Thetamu, W. K. Hall, F. B., 
P. Carmichael.— Ep.] 


12110. — Silver Plating.—To recover the silver 
evaporate the solution to drynesa, and fuse the product 
in a crucible. As for the faulty deposition, remember 
that the surface of the silver-plate should be ebout 
equal to that of the article to be pinted. If the plate 
of silver be of the proper size, and yet the deposit be 
dark, add a little cyanide of potassium.—W. L. G. 


(12111.]—Hot-house Boiler.—Tlicre is no boiler 
better than the saddle, where little depth of boiler- 
house is a consideration. But to get clear of 
the water W. E.“ can get a wrought-iron 
tank, say about Sft. long by 4ft. wide, by 18in. deep, 
fix top of tank a little above the height of spring. HM 
the boiler is not very large. W. E.“ may tix his 
present boiler in one end of tank. If it takes up too 
much room through bricks in setting. W. E.” can 
purchase from makers one that would do without briek- 
work, and not take up more than 3ft. square at one 
end of tank.—H. HARGREAVES. 


112118.] — Gold Quartz. — Taking the specific 
gravity of quartz at 2°66 (say 21). and that of gold at 
19:25 (or 19}), wa shall have the following equation. 
Let x = the quantity of gold in grains, .. 806 — z = 
the quantity of quartz. 


*. 306 x 8} = (193) 1 + 23 (306 — z), 


ony = EE, SON 9), 
1989 77r 2418 — Bx 
ao ae toa 
11984 = 281 r + 9792 — 8232, 
199 z = 2142. 
Whence xz, the number of grains of gelch = 10 132 


192 
grains (ray 102 grain). Exelon. 


JUNE 31, 1872. 
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f19113.}—Gola Quarts —Let W, w, u denote the 
weights of fhe componnd and the two ingredients, and 
S, 8. < their respective specitia gravitics, s being that 
af the denser ingredient. Then— 


(12181.]—Electricity applied to Engraving. 
—I am very donbtful whether in “ Philanthropist's ” 
proposed process the copper wonld adhere with auff- 
cient tenacity to the metal plate to withstand the 
“aacking '' action of tho inking roller. At any rate the 


(S— a) x 2 W plan would be naeless for copying “fine” work, 


= ( — 4˙0 8 although it might do for producing facsimiles of letters. 
&c.—if the writing on the plate was done backwards 

; (a — S)a’ —a rather awkward contingency. But then, Cui bono? 
o = ( — 70 x W. The lithographic process is considerably cheaper than 


“ Philanthropist’s ” could possibly be.—SacuL RN IEA. 


[12132.] — Polariscope.—"' Needy” will succeed 
better if he takes two pieces 
of plate glass, backed with 

‘black velvet, and set in 
frames as in figure. The 
upper frame should be ret 
in a collar, that if may be 
set At any azimuth as re- 
gorda the lower frame. The 
frames in the figure are 
supposed to tet at sneh an 
angle with the vertical that 
the incident benm shall 
strike at abont 50°, the 
nugle of total polarisation 
by singlo reflection from a 
glass surface. If“ Needy” 
will consult the indices of 
hack volumes, be will find 
directions for the constrne- 
tion of polariscopes where 
polarisation by refraction 
ia made use-of. The tubes, 
when made use of, should 
be blacked.—H. P. H. 


(12183.) —Polariscope. 
—In answer to Needy,” 
I am surprised he cannot 
succeed in the way de- 
scribed. But he reems to 
use the transmitted ivstead 
of the retlected light, aud 
shonid therefore use hia 
plates at an anglo of at 

; loast 70° instend of 56°. The angles are measured from 

(12124. —Voioe Weakness.—Try a mild course the perpendicular to the surfaco of the glass, which 
of galvanism to the throat, and I should recommend i Needy n may not be aware of. I? ealculated from the 
you to bathe the chest with moderately cold water | surface of the glass the light should fall at angle of 
upon rising and going to bed.—A Roma. 83° 45’ to obtain the best effect by reflection, and at 


than 20° when the refracted rava are to be 
2125.)—Cover Plates.—I don't exactly under- not more 3 . ; Te. 
aad 55 Excelsior“ means by cover wate with- | used. I bare a polwi-cope in which ouly glass plates 


out he means all the plates, both top, bottom, and: are used, und it answers admirably, but it is next to 
is opened with the hinges downwards, the bottom half 


sides. There are two kinds of plate girders, one of impossible to get total extinction of » bright light such 
poles are passed through the holes at the corners of the | (12168.}—Lime Light or Electrico Light for 
| 


By these forms, if W = 806, 8 = 8'25, 4 = 193, 
x = 2:6, tben 7 70:686 eeee w’ = 235°008, very 
nenrly.— WV. L. G. 


(12114. —Dye for Cricket Cap.— No remedy; 
the colour is faded, and cannot be renewed.—J. T. B. 


12116.] — Hydrogen Lamp. — In answer to 
“HW. H. G.“ In his hydrogen lamp, the first effect is 
that a mixture of hydrogen and air impinging upon 
the spongy platinum, by slow combustion first raises 
it te a red heat. The mixture of hydrogen and 
air surrounding the platinum is an explosive one, 
which at a certain high temperature is ignited, and the 
flame is communicated to the jet of hydrogen issuing 
from the lamp. The explosion is eaused, therefore, by 
the ignition of the small quantity of the mixture im- 
mediately surrounding the platinum.—ANALYST. 


(12118.]}—Organ Construction.—In using har- 
monium reeds, have a separate pan for your reeds, 
not on the same soundboards as your pipes; ase the 
pipes in a manner described in a letter in this number. 
JOSEPH WILLIAM FENNELL. 


(12122.)—Driving Bands.—From twelve years’ 
experience I can unhesitatingly recommend leather 
bande as by far the best and cheapest in the end, and 
regarding all weathers. Have your bands made to 
order, and where you can depend on the leather being 
well seasoned.— BERKS FARMER. 


12123. Worn Waterproof Bands. —Doiled 
linseed oil, followed by boiled oil and lampblack, and 
thoroughly dried out of doors, is good; but whether 
the best is a matter of opinion.—HENRY NEWMAN. 


A 2 eae i Pr 


tity of lime water to be used.—ALFRED H. ALLEN. 


what may be considered a form of unconscious cere- 
bration. Let“ H. G. W.“ vary the experiment thus. 
Allow all the other couditions to remain as they are ; 
but plece the tumbler on three half-crowns of the reign 
ot William IV., and he will find that the suspended 
shilling will strike eighteen at the hour of twelve, or 
nearest thereto. He must not omit the half-crowns.— 
H. P. H. 


(12157.]—Smell of Paint.—Hay, sprinkled with 
a little chloride of lime, and left for an hour in a 
closed room, will remove the smell of new paint.— 
F. A. E. 


1 és se 
section of two tees joined at their bottom, and the rv opel a ad al Ne W 3 . 
other of the box form. In practice, the most usual aie 11 1 Pons na ehen noktas tank 
plan is to have the depth one-twelfth of the length, Bean e nig Poni e Iai 4 ee 
but this varies according to the moving load.— By re a bis nnuyser: tor an knoas- ani Laie 
P. W. H. J thin films of mica and selenite in different positions, 
fos success will soon be achieved.—ALrRED H. ALLEN. 
(12128.]—Portable Dark Tent.—The following L Rai 
description of a dark tent, takon from Hardwick's (12185.] Hard Wair a y 1 5 es 
“ Photographic Chemistry, might, perhaps, suit Oc- for ton minutes: in A glass vessel. (ouch se A aes 
casional Photo.” The edition is Pas years old, 80 but without letting it evaporate. If it becomes turbid 
perhaps, something better has been invented since, and forms a deposit on Tea the Spt 0 85 
Dub such aa It e will give it -—1. Two boanda, each | pach improved eller Mete vgl, 25 v eaan a 
in the outer corner ol each d hole in bored.” 2. Four | @eposit which must be allowed to settle, and the clear 
poles of light strong wood; each pole is ‘formed of water 1 ad BE 2 ae t 1 
two parts, fitted together by a brass tube; the bottom 5 a 9 0 1 Addition a 1 P liadh 
part. 4lin. in length, has an iron point to plant in the k 
ground; the top part, J5in. long, has a smaller iron 
point at the end; the covering of the tent is formed 
of two thicknesses of yellow calico, and one of black: 

the seams must not correspond. This covering must 

have the shape of a cube, open on one side, which 

side must have the form of a sack, with a picce of 

elastic to go round the w. ist of {he operator. In the 

the oorners of the boards: on the opposite side 

of the cube are four other holes precisely fitting the 

iron points nt the top of the poles; all these holes 

ought to be bound with leather: the tent is packed by 

putting the eight half poles on the closed table, sur- 

rounding them with the covering doubled up. and 

strapping the whole together. To mount it, the table 

table and the holes at the bottom of the calico cube, 4a Magic Lantern.—1. First cost of single lantern for 
peg being inserted for the table to rest on; the four use with lime or electric light from £5 to £4; double 
top poles are then put inside the covering, and each !autern from £8 to £15. Lime-light apparatus for 
one fitted on to the corresponding bottom pole, and single lantern (including blow-pipe, gas-bags, retort. 
the iron points at the top being inserted into the | Kc.) abont £5 to £7 for double lantern, 47 to £10. 
superior holes of the calico, the whole now forms a Klectric light apparatus (including reflector, holder. 
convenient table on which all the operations of photo- and forty cells), from £1? to 420. These estimates are 
graphy may be performed; a window may be cut out, | exclusivo of slides and objects,a good collection of 
which can be filled in with adyactluic silk. This tent Which can be had for £10 or £12; they are also lent 
appears to me to be portable and convenient, and I do | on hire. 2. Dependent on the time in use; a few 
not remember seeing any account of à better one.—P. | Shillings an hour. 3. The lime-light is far cleaner, and 
SANTALINUS more readily worked than the electric light. 4. The 
advantages of the Hme-light are cleanliness, ready pre- 
(12130 and 12131.]—Eleetricity.—A current from | paration, ease in using, constancy of light, cheapness, 
a machine is the same as one from n battery, but it is portability, easy removal after use. The advantage of 
prodaced by a higher electro-motive force, and is very the electric light is only one—intensity of light when 
small in qeantity. The suggestion of Philanthropist ” | in a good temper. Its disadvantages are—trouble in 
as to engraving was made by Spencer in tho first paper | preparation, messing with acids and fumes in working, 
announcing the discovery of the electrotype, and was unmanngenbility in use, inconstancy of light, expense, 
ope of the experiments ho made in originating the art. | and absolute necessity of careful and tedious washing 
It is also the basis of the well-known art of glypho- up after use. 5. To wet a really satisfactory electric 
hy, which reverses the procees. The copper light. at least thirty or forty cells should bo used ; 
posited in reliof, is, however. useless for printing Bunsen's and Crove's are the only batteries worth 
from as suggested, because it cannot be obtained of 


bottom part of this cube are four openings, fitting 
exactly the poles, and correspondling to the holes at 

having. and the former is much the cheaper. 6. The 
euffisient overnness.—S1amA, Ume-light will answer for every purpose, except a few 


idity. tice will soon teach the requisite quan- 
* E R | ber of each, and of one of the factora of the denomina- 


experiments in spectrum analysis and radtant heat, for 
which the electric light is befter, though, of course, 
the battery used for the electric light may also be 
employed for all the experiments in galvanic electri- 
city. I use the former myself, almost invariably. By 
all means choose the lime-light, and use it for all pos- 
sible purposes in preference to the clectrio light. I 
apeak from experience. If “ Hon. Sec.” will write 
No, 1, Surrey-street, Sheffield, I can help him still 
further.—ALFReD H. ALLEN, Sheffield. 


(12171. Utilising Chemical Products.—The 
products would never pay any one to separate; the 
most profitable use of them ia to throw them away; 
if thrown on a manure heap they would render good 
servicer by the nitrates they contain, and by preventing 
the escape of ammonia.— SIGMA. 


(19171 ]—Utilising Chemical Products— 
“ Subscriber `“ is right in supposing his stripping solu- 
tion to contain nitrate and sulphute of aodium and 
potassium; but he cannot extract the canstic alkalies 
by menns of lime, nor in any other way that will pay. 
“Subscriber” speaks of using nitre. If he used 
nitrate of soda instead, he would effect a considerable 
saving, 85lb. doing as much work as 101lb. of nitre. 
He would then have only sodium in his liquor after 
treating with salt, and if he has any waste beut it 
might possibly be worth while to evaporate the solu- 
tion, and sell the solid sulphate of sodium (or bf-sul- 
phate of sodium, as it would really be) to a soda 
manufacturer. He would at the same time get off 
nitric acid, which he might readily condense and 
utilise. If Subscriber adopts thia plan he should 
uvoid a great excess of salt.—ALTIn ED H. ALLEN, 
Sheffield. 


12172. —Constipation.— In answer to H. S. A.,“ 
I would recommend him to try what I have tried 
myself, and treated patients succemfully, as follows: 
Early in the morning drink a tumbler of cold water, 
then go into a garden lawn and cut or roll the grass 
for half an hour three times a week, with an easy 
mowing-machine, as T possess, the Archimedian one; 
and I think after n short trial of this system, “E. B. F.“ 
will find what I hove personally found, constipation to 
cease and nature act with comfort. The rationale of 
this treatment won'd occupy too much space to describe 
it professionally in your valuable journal. I inclose 
my card for farther inquiry If H. S. A.“ desires it.— 
PHYSICIAN. 


12176. Hydrogen Flame.—Take a small and 
wide-mouthed glass vessel and invert it over the tube 
whence the gns is issuing. When this is full, test it by 
applying a light, keeping it inverted, and of course, at 

| a safe distance from the generating apparatus. If it 
, explodes, try it again and again. When the hydrogen 
burns qnictly in the glass it will be safe to apply a 
light to the tube.— CEnvrs. 


(12176 ]—Hydarogen Fiame.—Your mistake is 
simply that you do not wait long enough for the air 
to escape. For a half-pint bottle vou should wait 
quite three minutes before lighting, and four or fl ve 
miuutes would be be!ter.—GLATTON, 


(12177.]—Algebra.—This is only an application 
of the rule which says that the numerator and denomi- 
nator of a fractton may be multiplied by the same 
quantity without altering the value of the fraction. 


| Here cach of the three fractions is treated by 1 in this 


way, which has the effect of altering the siga of the num- 


tor (since by multiplying any one of the factors of a 


[12155.]—Suspended Shilling.—Entirely due to | quantity we multiply the whole quantity), thus making 


the factor (a — c) in the denominator of the first frac- 
tion become (— a + O) or (c — a); and the same in the 
others. We might, withont altering the signs of the 
numerator, change the signs of any two of the factors 
of the denominator since multiplying twice by — is 
the same as multiplying once by +, on the principle 
that two negatives make a positive. The probable 
object of the operation in this case {3 to assimilate 
the denominators of the three fractions, and thus 
make it easier to find their L. C. M.—Cenves, 


(12177.]}—_Algebra.—I suppose W. M.“ Is aware 
of the fact that a — b= — (b — a). Now, tf he will 
examine the two expressions given in his query, he 
will observe that the only changes are in the aines 
prefixed to the fractions, and in the substitution in 
the denominators, firstly of (c — a) for (a—c), secondly 
of (a — b) for (b — wm, and lastly (b — ¢) for (c — ù). 
He will then perceive that the two changes balance 
one another, and that Mr. Todhunter's reasoning is 
legitimate.—NEMO. 


New Disinfectant.—Mr. W. Crookes has taken 
out letters patent for a new disinfectant and deodoriser. 
which is claimed to be saperior to any known agent 
hitherto in use. The invention consists in mixing to- 
gether or passing sulphurous acid into carbolio acid in 
order to produce a compound possessing disinfecting, 
deodorising, and antiseptic properties of a nataro 
superior to those of the constituents when employed 
separately. Cres; lie acid or other smiliar homologus 
of carbolio acid, or the liquid known as creasote, 
may be emplosed for mixing with the sulpherous 
acid. ' 
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UNANSWERED QUERIES. 


— —— 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 


Since our last, W. Bolton has answered 11746; 
“ Glatton,” 11787. 


Clutch for Driving-wheel of Veloce, p. 310 
Rough Pitch, &c., 210 

Date of Patent, 219 

Euplectella Spinosa, 210 

Estate Agencies, 210 

Extracting Gelatine from Bones, 210 
Preserving Heat and Boiler, 210 
Fishing-rods, 210 

Portland Cement, 210 

Roof of International Exhibition Bailding, 210 
Gas Bags, 210 

Slide-rest, 310 

Holtz's Electrical Machine, 210 
Panching Machines, 210 

Tackle Poles, 210 

Indicating Tablets for Eloctric Bells, 210 
Organ Bellows, p. 211 

Clock Pallet, 211 

Iron Castings, 211 

Rabblts-sk ins, 211 

Printing in Canada, 211 

Supercargo, 211 

Pallet Springs, 211 

Raising Salt-water, 211 


QUERIES. 


— — 


1179.) To tricians.—I should feel grateful 
to Mr. Tonkes (wi is silent of late) or any other elec- 
trician who would kindly answer the following questions, 
or aay in what recognised work I may find this parti- 
cular subject treated, either practically or theoretically: 
—1. What office does hair fulfil in the human system? 
Is it a good conductor of electricity, and is the hair on 
the head, which is usually supplied from the earliest 
infancy, to be understood as a conducting medium 
whereby electricity, or a similar ethereal fluid, is trans- 
mitted to the brain placed directly underneath, and 
through it tothe nerves and ganglions, which act im- 
mediately on the blood vessels, causing the circulation 
of nervous and other fluids synchronously through the 
body, one regulating and counteracting the other 80 as 
to maintain life in ita normal state? Has nota fuid 
electrically excited a tendency to scatter and project 
through almost imperceptible openings and channels by 
the agitation and separation of its component mole- 
cules? Is this in part explanatory of the circulation of 
the blood, and how far does it accord with well-known 
and established theories? 2. Suppose an opening was 
made through the skull of a dead man immediately 
after death, and a wire leading from a powerful galvanic 
battery inserted chemically through the membraneous 
covering of the brain, and if at the samo time warm, 
healthy blood was injected into the heart and artificial 
respiration commenced, would life be restored, even 
during the limited period a current would be generated 
and transmitted by the wire into the brain and nerves? 
8 If one in a number of men forming an unbroken 
circuit, and to whom shocks are given simultaneously 
by an electrical machine, were to die suddenly while 
forming a portion of the circuit, would bis death affect 
the remainder in any way? 4 If a number of men or 
animals, some haviny an infections disease, are similarly 
connected and treated, would the disease be carried 
witb the current from one to the other; or does atmo- 
spherical electricity act any part in the transmission or 
spread of infectious diseases? - Rar Tar. 


(12180. ]}—Seasoning Pear Wood. — Will some cor- 
respondent kindly inform me how long I ought to let a 
trunk of pear season? Would a hay-loft be too warm, 
for I have it in one at the present time? Does it turn 
well—if not, what could I uso it for? — A. H. Cooxx, 
Cologne, Prussia. 


[12181.J—Violin Case.—Would any of your readers 
give me a few practical directions for making a violin 
case? I made an attempt at one, but failed in en- 
deavouring to bend a piece of pine round the circular 
ends, by means of a number of saw cats about half 
through. The wood broke in some places and sprung ir 
others. I should Mike to know the best sort of wood for 
the above.—J. E. D, 


[12182.] —Roses.—Could any of “our” horticultural 
readers give mea short outline of the sticking down 
process for rose bushes, how and when it is done, and 
the best varieties for same ?—AROMA. 


(121838 ]—Mottled Cary Wood.—I have recently 
seen some fine cabinet work, made of a beautifully 
marked light brown wood. I am told it is a New 
Zealand wood of great value, called mottled cary, aud 
the best wood grown in that country. Has any reader 
beard of this wood and can he give me any idea of its 
price hero? — TAAH. 


112184.]— Brown Varnish for Baskets. Can 
some kind render inform me how to make it ?— B. B. M. 


(12185. -Madnip and Wood Laurel.— What are 
their virtues and botanical names ?—B. B. M. 


112186) - Cheap Farming. — Which is the least land 
impoverishing method in forming? Is milking cows 
not s0 ?—B. B. M. 


03187.) - Repolishing Chimney Piece.—I have 
a marble chimney-piece, which an unusually stupid 
servent has blackleaded. With an infinite amount of 
washing and 1 I have succeeded in taking off 
all traces of the black lead, but have also destroyed the 
polish of the marble. Can any reader of “oars” give me 
a simple method of restoring it ?—Asax. 


(12188. )—Canoe Club.—Wonld some reader of “our” 
valuable paper kindly give me some information about 
ne Wee (if ince than one) established in 
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[12189.}—To Mr. Tonkes.—I desire to thank Mr. 
Tonkes for kindly answering my questions respectin 
13 Smee cells (plates Sin. by 3in.), and shall feel tefu 
for advice on the following:-1. On starting these 12 
cells at first they gave twice as much power as they now 
do with double the quantity of acid. Not requiring the 
full power, I put one-twenty-fourth of acid at first, and 
now one-twelfth. Iam afraid I filled the cells before 
the liquid was cold, if so, are they ruined, or what is 
the remedy? The silver plates appear thoroughl 
platinised, and the zinc plates and connections are a 
right. 2. I have made a coil (primary): three rows of 
Ne. 16 cotton-covered wire. Contact breaker acte well, 
but the platinum wears away very quickly, soon becomes 
foul, and stopa. Is there too much zinc in the cells? 
8 Wul Mr. Tonkes kindly explain to me clearly, how 
and of what Mr. Halse's coils are constructed ?—INTEN- 
SITY. 


[12190.|—Trios for Male Voices.—Will some one 
give me the names of connected works (if any) for two 
tenors and a bass, also, a few good trios for the same 
voices ?— TRIO. 


(12191.J]—Surgery Abroad.—I should be mnch 
obliged to any traveller of ours“ who could advise me 
ns to the best place to emigrate to where a surgeon is 
likely to succeed, having a large reer of growing sons, 
and the competition being so great at home it is hard to 
make ends meet. I am highly uualifled and registered, 
and have had extensive army practice abroad, but wish 
to leave it now and settle down where I can get a fair 
amount of support, and be able to look after my (four) 
boys, who are motherless. My age is thirty-four, strong 
and healthy, but I should not like too hota country. 
Can any one let me know the prospects of a gnod 
surgeon relatively in North and South America, Australla, 
Cape of Good Hope, or other favourable place. Is it 
necessary to have introductions? Any reliable informa- 
tion will much oblige—Mank Htwssrtxs, 


(12192.]—Concrete.—Can any one tell me how to 
make and apply a concrete for flooring stables and 
sheds? It must not be more expensive than the ordi- 
nary pitching. Any information will be thankfully 
received by—J. W. F. 


(12193. Magenta.— Will any one inform me how 
this colour can be made more permanent? I have been 
using it on paper, but find that after a few days’ exposure 
to the light, it almost wholly disappears.—A. W. H. 


112194.]— Enamelling.— Will Proven," “ Ethel,” or 
some other jeweller, please to give me sume instractions 
in the above beautiful art, more particularly with regard 
tothe composition of the different colours, the fluxes, 
and the preparation of the articles to be enamelled, 
such as monograms, &c., on lockets, studs, &c.? I would 
invite the attention of our jewellers to this question (it 
has been asked before, but not answered), as I have no 
doubt it woald interest many others besides—G. P. B. 


(12195.)}—Ventilating and Warming Buildings. 
—I should feel obliged to any correspondent who could 
inform me what is the best modern work on the ventila- 
tion, lighting, and warming of buildings. I also wish 
to meet with a book giving the principles on which 
rooms are constructed with regard to the conveyance of 
sound.—P. SanTALINUS. 


I12196.]— Rendering New Rope Flexible.—Can 
any one inform me how to soften a new din. Manilla 
rope? It is now so stiff that we find it impossible to use 
it in the pulley blocks.—W. B. 


[12197.]—Roses.—As tho budding season is coming 
on, would some sabscriber well up in the subject, kindly 
give mea list of some of the very best roses in cultiva- 
tion? I would be glad also, of the names and addresses 
of two or three of the largeat rose growers in England.— 
PEACEFIELD. 


(12198. —Extracting Iodine from Seaweed 
Ashes.—II not troubliug you too much, could you find 
space for the following :— Seeing A Barrister's“ answer 
to query 11736, p. 209, I got some seaweed and dried it, 
bat not being able to get it to burn, I put it in an 
earthenware pot and put it on the fire, and burnt it that 
way, and then followed out his instructions as near as 
I could, but did not succeed in getting iodine. I think, 
perhaps, I burnt the weed too much. Isthe black oxide 
of manganese right, and how much kelp should it take 
to make (say) }0z.? Is not the weed obtained already 
burnt, and do not the glass manufacturers use some- 
thing of the sort? If “A Barrister,” or any of the 
subscribers who answered J. R“ would kindly help 
me, I should feel obliged.ä— KL. 


(12199. —Speeding Pulleys for Gut.—How can 
I obtain a correct ratio between the large pulley of (say) 
4 speeds and the small one of 4 speeds as generally used 
on foot lathes? I want them so arranged that the gut 
can be slipped from one speed to another, and be equally 
tant.—E. WILLIAMS. 


12200.]—Levelling.—Will any of your readers en- 
lighten me on the following:—50°76 is a ground level. 
Is the 50 representing feet and the 76 the seventy-sixth 
part of a foot, supposing the foot to be divided into 100 
parts ?—BRICKLAYER. 


[12201.J—How to Reduce Pith to a Pulp.—Can 
any subscriber kindly inform me how to reduce pith to 
pulp? Should any acid or alkali be used ?—Janus. 


(12202.]—Boat Building.—Conuld the editor of the 
ENGLIsH MECHANIC or any of his numerous readers, tell 
me the name and price of any good work on boat 
building? I also wish to know the name and price of a 
good work on making and rigging model vessels.—A 
NEW SUBSCRIBER. 


[12203.] ~Pictures.—A friend of mine has a painting 
(a summer landscape), the dimensions of which are 
about 13in. by 10in., and the name of the painter is, 
I think, Van Briizbols. Does the name suggest that the 
picture may be of some value. I also saw a lithographic 
print in colours (4lin. by 18in.) of the ceiling of the 
Sistine Chapel by Michael Angelo, executed at tho 
litbographlo institute of Winkelmann and Sons, at Berlin 
(1852, 1858) Where can it be bad in England? 
BARBAROS. 


12201] —-Pansies.— Which is the best way to strike 
slips of pausies? Will they strike in any common 
garden soil, or do they require to bes rack under glass, 
as I oxve a small frame of glass 8 out 3ft. long 2ft. 
wide? In getting a stock of pauses is it best to get 
slips or to get secds? What kind of coil is best to raise 
thom on ?- OxĩN ANXIOUS To LEARN, 


112205. Double Rockets.—Are there any flowers 
now in cultivation of the double white and yellow 
rocket? How are they propagated, by seed or by slips ? 
and when is the best weather to sow the seed or to get 
the slips ?—One ANXIOUS To LEARN. 


112206] — Geranſums and Fuschias. — Which 
are the best two scarlet geraniums, and the two finest 
follaged fuschias among those that have been ont for the 
past two or three years? Their price must not hinder 
a poor man from getting them.—Onz Anxious To LEARE. 


(12207.) — Light,—Conld any of your numerous 
scientific correspondents enlighten me on the following 
points:—1, Can a beam of light by means of the rotation 
of pla · es of any polarising mineral, such as tourmaline, 
Iceland spar, mica, &., be entirely intercepted? 2 In 
the progress of obscuration thus effected, from the 
maximum of brightness to the minimum (or to per- 
fect darkness), does the diminution of light proceed 
in regular ratio with tho regularly increasing angle of 
rotatory position? That is, while the second plate or 
avalyser rotates on the first plate or polariser, through 
1, 3, 5, 10, 20, 30, Ko., degrees of the quadrant, up to 90°, 
the maximum of darkness, is the diminution of trans- 
mitted light equally regular? 8 If so, what is the 
polarising subject that will effect those desiderata in the 
most perfect manner ?—IRIS. 


12208) —-Gold Fish.—I have had a number of gold 
fish die lately full of spawn, and [am informed that 
the reason of their death was because they could not 
hk Can any brother reader inform me of a remedy? 
—TRIPOD. 


[(12209.)—First Railway.— Which was the first 
railway opened in England for public passenger traffic, 
and at what date ?—H. L. 


(12210.)—The Manufacture of Blacklead.—Wiil 
some correspondent inform me of the meuufacture of 
blacklead for stoves, how manipulated from the raw 
plumbago, how adulterated, mixed, moulded and 
finished ?—A. R. 


(12311.J—Sea Mouse—Will some kind subscriber 
furnish me with some account of this auimul ?—Scarc- 
TATOR. 


(12212.J)— Yacht Building.—I am about to baild a 
small sailing yacht, 15ft. long, Carvel built. with bent 
timbers. Having got the keel. stem, and sternpost 
together, but do not know how to dranght out the 
timbers to the curves required, before hending them. 
Perhaps some of your talented contributors can enlighten 
me.—J. U., Glasgow. 


(12218. —Coffee.— What is the cheapest, easiest to 
manage, and best machine for making coffee? — AN 
AGGRIEVED HOUSEHOLDER, 


(12214J]—The Game of Quoits.—Will you kindly 
inform me as to the following things through your 
journal? 1. In the game of quoits, when coden pegs 
are used, supposing the quoit pitches on the top of tho 
peg and splits it down through the middle and “ rings 
half of the peg, would that reckon as a ringer,“ ar 
should it ring the whole of the peg to count? 2. What 
is the correct distance to play when the quoits are 431b. 
per pair? 3. How is the distance messared from the 
peg to the quoit—from the nearest part of the peg or 
from the bottom of it to the quoit? 4 Where can I got 
a set of rules for the game ?—Ton-TiT, Pembroke. 


(12215.)—Fettling Materials.—An article in tho 
ENGLIsH MECHANIC some time ago relating to Danks's 
uddling furnace states that a revolving pan or grate 
s coated with marbella, blue billy, ilmenite, or other 
suitable stuff. Would some reader please vive the com- 
position of the above three substances ?—E. M. 


(12816.]—Transferring Marble Paper on Book 
.—Can any of your readers let me know some- 
thing about the transferring of marble paper on book 
edger, if it is much practised, and ifthe edge bas a good 
appearance when done? I have tried the marble paper 
prepared for the purpose—by dipping it in muriatio and 
other strong acids. and then pressing it on the edge of 
the book—but 1 cannot make it answer at all—BInLro- 
PEGIA. 


(12217.] —Violin Tuning.—Will “Fiddler,” or “The 
Harmonious Blacksmith,“ or any correspondent of 
ours,“ please say if violinists tune their violins in just 
fifths, or how they tube them in each key ?—W. Meck. 


[12218.]—_Momentum.—We have a very old bridge 
over tbe Ouse here, and the approach is very steep, I 
should think four or five dezgrecs. Men who are taking 
a load ap often put their horses to a quicker pace 
just before ascending this incline. Do the horses get 
over the difficulty any the better fora start ata quicker 
pace before ascending ’—W. JAddRn, St. Ives, Hants. 


(12219.] 55 Ivory.—Is there any softening 
process required? lf so, bow is it done? Can it be 
turned in an ordinary lathe? Any information as 
regards speed, tools, £c., would oblige.—CHARLIE. 


(12220.}—-Superheater.—I wish to put in n saper- 
heater to my boilers (three 30ſt. by 7ft. 6in.). and shall 
be obliged if some of your correspondents will say which 
they consider the best and cheapest.—SuPESHEATER. 


(12221.}—Brass Screws.—Could any of “our” 
readers tell me the number of threads requisite for 
brass screws? I havea hydraulic pump to make. some 
of the screws of which aro upwards of 2in. diameter. I 
am at a losa to know the number of threads per inc 
they should have.—FALSTAFF. 


[12222.]—Iron Castings.—In letter 9996 of the 1%h 
April last, Proven“ describes the method of mak ine 
fine castings from airtight moulds. I shall feel greatly 
obliged if he or any of your contributors will tell me if 
fron can be cast in the same way; and if so, whother it 
cames out clean and without scale. I want it for very 
fine iron moulds.—CAsTER. 


[12223] - Wheelbarrow.—Mnay I ask one or more f 
your correspondents to give a drawing of a wheelbarrow 
constructed so that the wheel runs in the centre instead 
of the end of it, if such are made ?—0O. T. 


(12224.]—Cemented Object-Glass.—I have lately 
purchased a Yiin. achromatic by Duallmeyer, with a 
cemented object-ulass: aud as I believe the latter to be 
of first-rate excellence, Iam naturally most antinas 2. 
preserve it inthe best possible condition. I note with 
much interest that F. RA. S., iu his reply to’ R 
on p. 300, gives it as his opinion that the san ought ut 
to melt the balsam, as 1: transwits heat rays pretty 
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freely.” Will F. RA. &. have the goodness further to 
state what he believes to be the cause of the cement 
becoming disturbed or cracked, as it has been often 
known to do? and, also, whether he considers a 
cemented object-glass as durable and as good, with 

per care, asan uncemented one? Will F. R. A. 8.“ 
Lindly say if there is any perceptible lose of light in 
using a terrestrial panocratic eyepiece with the above for 
astronomical purposes ?—ALBIREO, 

I12325.]— Lead in Sulphuric Acid.—I have a 
quantity of sulphuric acid, which is of a dark brown 
colour, owing to the presence, I believe, of lead from the 
chambers in which it is prepared. Can any fellow reader 
inform me of a simple process whereby I can separate 
the lead, at the same time retaining the properties of 
the acid for chemical purposes ?—Tony WHITE. 


[12926.)—-The Portuguese Language.—As I wish 
to learn a foreign language, a letter from “A Harruw 
Fellow ” (8805, March 22) came very opportune (at least 
so I thought). I followed his advice, and went to Long- 
mans for a handbook of the “Mastery” system, the 

ages of which I eagerly perused, and felt convinced 

fet the Mastery ” system would of all systems be the 
best. Consequently, I went once more to Longmans to 
ure tho volume 1 needed, which was the Portuguese 
jangnage: but I was doomed to disappointment, as this 
language is not published in Prendergast’s Mastery 
series. Now, can “A Harrow Fellow” or any of the 
obliging correspondents in “ our” journal kindly tel] me 
what to do under the circumstances, whether it would 
be of any use to study Spanish, or if I should get a 
Portuguese book of any other system? An answer tothis 
would greatly oblige. Perhaps some of my fellow readers 
would join a class for learning Portuguese. My own 
intention is, after having learnt Portuguese, to emigrate 
to Brazil. I have heard that Brazil would offer very 
poon advantages to emigrants. Perbaps some of my 
oe readers conld throw some light on this question. 
— CARL. 

9927.) — Astronomical. — I should feel much 
obliged if some of your numerous correspondents would 
inform me what are the inclinations of the axis of the 
following four planets to the plane of their orbits—Mer- 
cury, Venus, Mars, and Jupiter.—_CouNTRYMAN. 

pana Cees: Engraving Tools.—In p. 288, 
Vol. IX., of the ExdLIsH Mzchaxro there is a short 
description of wood engraving with illustration of the 
tools used. I have bought a set from a private party, 
and the handles are not same as figured in Vol. I 
being abont 8łin. long, and like an ordinary bradawi 
handle. The tools are the right ahape, but about 410. 
long, which makes, with the handle, nearly Bin. How is 
it possible to use the tools same as illustrated in 
Vol. IX.? Tho party I bought them of says they were 
supplied to him as wood engraver's tools. Would any 
reader tell me if it would be advisable to substitute 
shorter handles.—Zoo ANDRA. 

[12229.] —Telescope.—I have for some time wished 
to purchase a telescnpe, the . being the size, and 
whether reflector or refractor. I see I can get a 6łin. 
reflector (silvered glase) for about 430; can I expond 
that amount better in any other way? In the article on 
„Coloured Suns” in the ExoLIsR MecwHanic for Jane 7, 
frequent mention is made of the result produced by a 
powerfal telescope. What size and kind of telescope 
does this mean? Of course, I want a good instrument 
for general use—sun, moon, and planets, as well as fixed 
stars; for instance, what would Mr. Birt recommend 
for his “ telescopic work for moonlight evenings”? In- 
formation from Messrs. Proctor, Birt, and F. R. A. S.,“ 
or others, would be received with many thanks.—Canis 
Mon. 

(12230. Platinum Solution. — How oan I make 
and use the solution of platinum for producing the black 
on microscope work ?—AMERBICAN AMATEUR. 


2281.]— Iceland Spar.—How can I cnt and 
polish the Iceland spar for polarising prisms.— AMERICAN 
AMATEUR. ‘ 

(12232.]~—Secret Spring or Lock.—Will any one 
of our numerons correspondents furnish me (through 
the columns of the ExoLrsu MECHANIC) with a drawing | 
of a secret spring or lock for the purpose of fastening a 
clothes box. I should, of courge, require to know how to 
open it myself when necessary.—AN EMIGRANT. 


112283.]— Ned Varnish for Patterns — Would 
any brother reader kindly inform me how to make a 
red varnish that will resist heat and moisture when in 
the sand.—ENGLAND. 

(12284.]—Hairspring.—I should be obliged if some 
of your kind readers would tell me if watchmakers use 
a gauge for finding the different sizes of hafraprings. 
T have got a verge watch and I have tried above a 
dozen hairsprings in it, and not one of them will do. 
Which is the best way to put them in ?—B. H. J. 

.}~Carpenter’s Tool Chest.— Will “ R.A.B.” 
oblige me with dimensions, size of tills, &c., of chest 
described on page 311, No. 376. 


[12236.] — Glowworms. — When and where should 
these be Inoked for? I live in the neighbourhood of 
Richmond Park, and remember finding them there many 
ycars ago, but I do not know the time of year.—CITRUS. 


(12387.]—The Organ.—To “PNEUMATIC Lever.”— 
Iam now in a dilemms. I have made pipes, bellows, 
wind-chest, and frame, and have pat the last three 
together ready for the pipes, but when I fill the bellows 
they run down again in about ten seconds. I have 
carefully examined every corner of the bellows, and have 
placed fresh springs on the pallets, and still the wind 
rushes out of the holes where the pipes go in, and 
apparently all over the stock boarde. Without any 
joking ‘tis very provoking,” after having worked for 
about twelve months to pet an organ, and surely I have 
got one, for it whistles all over without any pipes. But 

am not yet utterly cast down ; I bave been very careful 
in the work, and with a bint or two from Pneumatic 
Lever,” or seme other of my MECHANIC friends, I 
anticipa(e success. I advertised my address to “ Pneu- 
Matic Lever "in the number for week ending May 81, 
but I think my friend did not see it. If Le remembers, 
I inquired about voicing pipes and another question or 
two (qnery 11836) which I could not trouble our kind 
editor to insert again.— ALEPH. 


)-Honey Taking Machine.—" Beekeeper," 
her a7, p.351, promised à description of a honey 
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lavented that weighs 101b. and gives a current greater 
than that of the plate-glasa machine ?—VULCANITE. 


(12258.}]—-Organ Construction.—Will some of the 
readers of this journal kindly inform me how to make 
the couplers, swell to great, swell to pedale, great to 
pedals? Also, which stops will be the beat to use for 
an instrament of two manuals and pedals? The number 
of stops must not exceed eight.—AMATEUR. 


(12954.]— Aerostatics.—Will some one of your cor- 
respondents give me the reasons why the weight of 
any steam engine so far exceeds its motive power as 
to render it incapable of raising itself (by means of 
suitable mechanism) in the atmosphere? Also state 
why, for the same reason, galvanic electricity is use- 
‘less. Have any experimente ever been tried with a 
view of determining this point? if not, what are the 
theoretical proofs ?—CYCLONE. 

(12255.] —Hair.—Can any of your readers inform me 
of a cure for the following disease of the hair? The 
hair of my beard brenks off as soon as itis about half an 
inch long, and has xl ways done so for the last ten years; 
that is, ever since it begun to grow. On examining the 
hair, I find it bent, and covered with little white knots, 
like nits, and it breaks off at one of these white 

inces during brushing or washing. I have tried several 
one but nothing has hitherto done me aay good.— C. 

AT3ON. 


taking machine: I for one should like to see it, as I 
intend to-adopt his hive.—CoTTAGER. 


(12289.)—Hens’ Eggs.—Some of my hens lay soft 
eggs, one in particular, laying them every day in all 
sorts of shapes, some eat r eggs while sitting ; can 
some one give me a remedy.— Cor raoꝝR. 


(12240.]—Photography.—Would any reader of the 
ExcLian MECHANIO inform me of the cause and reason 
of the following ? I have tried several times to prepare 
Ary pistes; I use the ordinary wet plate collodion, and 
thirty grain bath solation, and then wash well in three 
dishes of pure distilled water, and preserve them with 
malt, I then dry them well and expose twice or three 
times, as long as I do with wet plates, and then soak 
the plate for a few minutes in a weak silver solation, I 
than apply an iron developer, but not a trace of a picture 
or any that it has been exposed comes ont.— 
Noronn. 

(12241) — n Pipes.—I am now making a set of 
stopped pipes for pedala. I made one 4ft, mouth cut 
up one-fifth, but as it did not give a tone so loud as I 
wanted, I cut it up to one-third; it now makes a very 
much less sound, whether I give it more or less wind- 
way, but if I pat a piece of wood on the top of the cap 
and throw the wind more into the pipe, it then sounds 
very well. The block and lip are perfectly true. Will 
„Adept,“ or “J. D., or any one kindly come to the 
rescue, and say where the fault is? Does the block 
want bevelling off, as“ Adept” recommended for pipes 
when cat high up ?—W. H. 

[12342.)—Piano Construction. — We have had 
many really good aud valuable suggestions from our old 
friend “ The Harmonious Blacksmith ” on the construe- 
tion of pianos, which, to those of our readers who 
have some knowledge of the subject, would be very 
acceptable, but to those who, like myself, have little or 
no knowledge of the various parts of a piano, they are 
rather bewildering. We have had in “our” colamus 
many lessons on the constractiun of the organ and har- 
monium. Bat I do not remember ever seeing any 
lessons on the construction of the plano—viz., a series 
of papers, with diagrams, and every other necessary 
information as to materials, &c., from first to last. Pre- 
suming on the kindness of The Harmonious Black- 
smith,” I would beg to suggest to him that to contribute 
such a series of lessons, with diagrams showing the 
framing of strats, &., and every important point, would 
be highly appreciated by very many of our readers, 
especially those who, like myself, sre in the cabinet 
and wood-working trade, and who have long had an 
aching tooth for the piano, to purchase which would 
cost, with cabinet-work (which seems unseparable from 
a really good instrument), abont £40—a sum which few 
working men would be able to spend.—B. R. B. 


[12248.] — Turpentine and Wood Naphtha. 
Can any of your readers inform mo through the medium 
of your paper what spirits of turpentine and wood 
napbtha are principally used for, and also give me full 
particulars of how thoy are both made and what kind of 
timber they can be made from? What would be ob- 
tained by distilling fir or pine wood in a retort? Are 
there any boeks published that tell how, and what, 
can be obtained from different kinds of timber by dis- 
tillation ?—D, T. L. R. 


[12244.]—To Harden Lead or Zinc —Will 
some kind reader tell me hew to harden lead or zinc 
type sufficient to resist the heat of gas about eight or 
nine hours per day? The lead type which I use melts in 
about half au hour after being in the gas. Brass type 
being so expensive, this is wanted asa enbstitute for 
brass type for printing metal leaf. The lead type is 
bought ready cast.—J. B. SHARPLEY. 


(12245.}—-Chemical.—Will Mr. Davis or Mr. Bottone 
be so kind as to give a method of separating oleflant gas 
from ooal gas, or all the illuminating constituents 
leaving the marsh gas?—R. TERVET. 


\12246.]}—Seven-Keyed Tuning Fork—Would 
any of your numerous correspondents inform me how I 
could make a seven-keyed tuning or pitch fork? I have 
tried one, bat I could not get it to work at all, and I 
would like to know what key to set the fork on before I 
pat on the slides.—A BARITONE SINGER. 

(12247.)—Sewing Machine.—Could any reader of 
the Exokrsn Mxrcuanic tell me if a brake can be made 
for a Wheeler and Wilson sewing machine to stop the 
wheel from going backward; if there can, how is it mado? 
Also, how can I attach a vertical engine to the machine: 
if attached, how can it be stopped or set going. Would 
a 3jin. stroke engine do to work it ?—W. H. T. 

112248.]—Sheet-Iron Fireproof Deed Box — 
Would any of your scientific readers inform me of a fire 
resisting material to fill ap the space between outside 
and inside lining, to be of alight substance, such as saw- 
dust ?—Tom THE TINKER. 

112219.]J— High Pressure Fire-Box Boiler.—I 
am in want of a boiler that will stand a working 
presente of 80lb. to the square inch. It will be required 

o drive a 25 horsepower (nominal) compound engine 
turning (say)100 horse-power. Also to warm a four-storied 
mill 40 yards long, and at some fature time to feod a 
dye-house ; 801b. pressure of steam will be ample to heat 
the mill and feed dye-house. Any information from 
your able correspondents which will enable me to get 
oat n specification will be esteemed. such as the length 
and diameter of shell and flues, thickness of plates, 
length of fire-grates, and how the boiler ought to be 
stayed, &c.—495. 


112250] —Chemical.— Could any brother reader of 
“ours” tell me the original method of Gay Lussac 
and Thenard for making an alloy of potassium and 
sodium, which is liquid at ordinary temperatures? Also 
the chemical action between this alloy aud water when 
brought into contact, and what is left behind after the 
action has taken place ?— VuLcaNITE, 


(12251.)—Electrical.—Supposing I had two plate 
glase electrical machines, one having only one-thirtieth 
part of rubbing surface of the other—could I by work- 
ng the small one thirty times faster than the large one 
get the same amount of current out of each ?—VuL- 
CaXITE. 


OHESS. 


——_<____. 
ALL communications intended for this department to 
to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborongh-road, Brixton, S. W. 


The arrangements in connection with the match by 
correspondence between the chess clubs of London aud 
Vienna have been definitively concladed, and play will 
commence forthwith. This important match will 
cause some excitement in tbe Chess World;“ and, 
owing to the celebrity of the players engaged on either 
side, great intereat is sare to be manifested as to the 


result. 


TO CORRESPONDENTS. 


R. A. P.— No. 1 is rather too easy, and the idea 
is old. No. 3 admits of another solution in two 
moves commencing with (I.) Q to Q B 8 (ch.). No. 8 
is a neat little problem, and it shall appear on the 
conditions announced in your letter. We shall be 
glad to hear from you again. 

G. V. G. (Gateshead).—Look again at your attempted 
solution to No. 1, and you will find that you have 
overlooked the interposition of the B P at the right 
moment. Thanks for your good wisbes. 

ArGao.—Yonr problem admits of the following solution: 
(1) B. to B. 6; (2) K. Kt. 2. Send us another speci- 
men of your composition, &. 

T. J. MILLER (Fakenham) and W. Cook (Penge) are 
thanked for the interest they express in the welfare 
of our colamn. 

F. Ownven (Hoxton) and R. H. Mac ROHD0UD.— Re- examine 
Kling’s problem attentively, and you will find you 
are mistaken. Don't take it for granted that the 
Black King has only one move. 

J. H. A. H. (Chester).— We may, at some future time, 
be able to comply with your request; but for the 
present we shall adhere to our programme. 

W. Amery (Worsley).—Your solution to Healey’s 
problem is correct, but it arrived too late for ac- 
knowledgment in our last. A letter to bave a chance 
of being noticed the following week mast reach us 
not later than Monday. 

CorgREcT solutions to Problem 11 have been received 
from R. A. P.; W. N. P.; J. H. A. H. (Chester); W. 
Airey (Worsley); J. Beresford (Vauxhall); C. J. L. 
(Portsmouth); Argo (Yarmouth); A. R. Molison 
(Swansea). All others are wrong. 


PROBLEM III.- Bx P. T. Durry. 
Black. 


White. 
White to play and mate in three moves. 


SOLUTION TO PROBLEM II. 


112252.) — Electrical Machine. — ts there any White, Black. 

m nven at wo. ve a stionger current 

with the same weight—th it 10 suppose a plate-plase 1. NN to QB 3 1. K moves x 
electrical machine weighei 101». and cave a ceriain| 2. B to K 6 2. K moves 


amount of current, is there any o:her electrical machine] 8. N matce, acc. 
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USEFUL AND SOIENTIFIO NOTES. 
— — 


The ivy when viewed through the Nicol prism and a 
pink selenite, uppeurs as if covered with blossom. 


The cabbage moth has already made its appearance. 
aud will visit the young cabbage and cauliflowers as 
soon as the plants are large enough to hold the erga 
which produce the larve called cabbage worms, A 
capital remedy for these voracious fellows is that used 
by Quinn, of New Jersey. The mixture is:—1 part 
carbolle powder; 2 parts quicklime; 20 parts fine 
superphosphate. Dust the plants once or twice a week, 
when the dew is on the leaf. 


Grease in Billiard Cloths. — Procure at the 
chemists some powdered fuller's Earth (a very cheap 
article), form a paste by adding genuine spirits of 
turpentine. Rub the paste well in with tips of fingers 
and continue rubbing till the turpentine has evaporated 
and but a powder remains. This can be at once brushed 
off and all will be free from soil. Pitch, tar, or paint, 
shares the same fate as oil. The paste may be secented 
with essence of lemon if need be. 


Abolition of Steamer Funnels.— According to 
the Siciss Times, two Austrian marine officers and a 
marine engineer have discovered by nnited experi- 
ments a method of conveying away under water the 
smoke from the steam-engine, instead of through a 
funnel into the air! They make use of double ventila- 
tors, which compress the smoke and force it over- 
board. For propelling these ventilators they employ. 
according to circumstances, either water-power—thut 
is, the pressure of the water between the surface of the 
water and the place where this apparatus is fixed, or, 
for smaller vessels, steam power. A chief advantage of 
this discovery will be the greater security of ships of 
war, as, in armour-plated ships. the only vulnerable 
part, the funnel, will be taken away: For subinarine 
and torpedo ships and monitors this discovery, it is 
raid, will be of great value. 


THE ENGLISH MECHANIC LIFEBOAT FUND. 


Gunbecriptions to be forwarded to tre Editor, at the Offce, 81, 
Tavistock-street, Oovewt varden, V. O. 


Amount previously acknowledge 828 ass JR 1 
E. Willl ama oe or ee a ae 0 0 6 
4356 16 7 


ANSWERS TO CORRESPONDENTS. 
3 -o 


% All communicatione should be addressed to the 
EDITOR of the EnNoLISR MBOHANIC, 81, Tur istook- street, 
Covent Garden, . C. 


The following are the initials, &c., of letters to hand 
up to Tuesday morning, June 18, and anacknowledged 
Where: 


Capt. A. Leslie Kaye.— Geo. Awford.— ). C. Crowther.— 
O. Berry.— A. P. Compton. — Gordon Douglas.— C. 
Townley.—Frances and Co. —Olley and Miller.— T. C. 
Rylauds.— Evan Leigh. — Joseph Newton.— Isaac Sim. 
—Cunliffe and Crvom.—H. Pallexfen.— John Bellowa — 
H. T. Casini—alfred Crofts.— T. Stanners.—Wm. 
Ibbetson. — J. Robinson.—Philo.—Sigma.—Plough.— 
Cometary.—Edward Watkins.—Capt. Hans Busk. 
—A. Wake.—Dr. A. McGregor Oroft.— Lockwood and 
Co.—T. Fletcher.—Rev. W. W. Garrett.—J. D. Parvis. 
—Jobn Murphy.— Jack of All Trades—M. A. B.—C. J. B. 
—Youngster.—M. A.—T. W.—Excelsior.—A Constant 
Readet.—Charies Hopkinson.—John Wallace.—David 
Morris.—Trovatore.—E. 8. T.—R. A. Proctor.—The 
Rev. T. B. Armistead.—E. G. H.—The Harmonious 
Blaecksmith.—F. 8. Beachey.—A. M. C. D.—M. Burns. 
— Scarborougb.—Peerless.—J. H. Bushel.— J. W. Cook. 
—Henshaw and Son. — R. K. Blessley.— Old Ford.— 
H. J.— Artillery Captain.—K. L. G.—T. P. Lilly.— 
W. E. D.— Pinky Tone.—J, Marsden. — W. H. Skelton.— 
J. H. O.— Samuel Cook. —J. C. 8.—J. E. Devilin.— 
Rat-Tat.—James Levesque.—A Leeds Subscriber. 
Farmer. — A. D.— Edgar. Devonshire.— Coruubiensis. 
—C. J. Recordon. — K. — Bron. — H. B. E.—Jno. Puriay. 
— . T. B.— Rev. H. C. Key.—S. D.— A Three Yerres’ 
Subscriber.—M. G. C.—Houblon.—Ixicn.—O. K. J.— 
M. Paris. —W. W. Still.—M. N.—A. T. C.—B. L. G.— 
Charles Corfteld.—H. D. Plimsoll.— A. H.—F. F. C.— 
B. 8.— L. M. F.—Derfla.— T. II. T.—An Apprentice.— 
Tablet. — Nottingham Sub. — W. M. Mitchell.—-W. R. 
Birt.— Westward Ho!—J. B. Wilde.—Reporter.—Eye- 
piece. — Plumbnuga.— E. R. T.— T. W.—J. B. II -C. C. R. 
—Musical.— W. H. Andrews.—T. W. Reynolds.—E. T. 
Greys.— T. 8. Ushorne.—Jonetban.+J. W. Fennell.— 
J, rson. — Suffolk Amateur. — Quercus. —T. H. 
Bafham.—Un Irlandais.—M. 8. W.—Dundalk.—Aftor- 
noon— King Cotton.—John B. Lindsay.—Soeptioal.— 
Smithy Steying.— T. H. F.— J. G. W.—C. H. Wingfield. 
— Rev. J. Lukin.— A., Liverpool.—Inveutor.— Saul 
Ry mea. — Charles Lahee. — Scinlist. — A. Wake.— A. 
Inams.— W. H. Neal.— W. M. Parker.—B. Smith.— 
W. E. Hockling.— W. B., Lymington.— Mrs. Hodgson. 
Ed ward.— J. C. J. —- Vent Peg. Beauty.—Caluric.— 
J. E. B. — E. Barker. — Finger Post.—Glasgowezian.— 
J. Noskell.— J. W. Morris. — Beuinner.— R. B.— E. B. F. 
A. G.—Wondering Willie.— Jacques Erick.—J. El- 
dridge.—J. W.—Francis & Co.— Wilson Irwin. — B. J. H. 
—W. F. W. 


Couxrg AND THs DRL UGS — E. K. says: — In closing 
the discussion under this heading, you will consider 
it portinent to the subject to remind your readers 
that, while E. L. O.“ contends that the world was 
drowned by a comet, Bir Isaac Newton rays comets 
are tho fnel which supply the sun with heat and light, 
and that the comet of 1680 is approaching the sun, 
and will ultimately fall into it, and whenever that 
happens, the world will be burnt up aud at an end.“ 


AcniLIES.—1. If none of the methnds of oxtracting 
glass stoppers given on pp. 4R 77, of the present 
volume are effectual, we are afraid you will have to 
give it up as a bad job. Every known plan is men- 
tioned on thore pages. 2. With regard to French 
polishing the paint box, you will find all the directions 
vou require on pp. 444, 468, and 521 of Vol. XIII. g. 
The village of Lexden, two miles from Colchester, is 
probably the site of the British Camulodunam, and, 
although Maldon was once regarded as tho Roman 
Camulodunum, there is now but little doubt that 
Colchester is the trne site of the Roman colony. 4. 
The book you mention Is published at £7 88. for the 
five volumes, and $l¢.6d. for the supplemental volume. 


i 
Conripent is referred to Hints to Corraspondents.” 
“OLD Rep Cap. — vou are certainly entitled to the 

invention, but whether you can claim it after thou- 
sands of articles havo been made on the plan, and 
without its being patoated, is not so certain. Can't 
you arrange with your employers before you leave. 
l 

| 


Pn. D. — Means doctor of philosophy. The degree is 
obtained in Germany. 


Youna Hor ETUI. — See Hints to Correspondents.” 
PRACEFIELD.—Consult a medical man at once. 
T. H. Howe.—<Apply to a racing paper. 


FAl. STAFF —Yonr reply would give Messrs. Tangye and 
Co. an advertisement gratis. 


Fipes.—See another query on tho same subject. 


Granas HAMILTON. — Something like an advertiso- 
ment. Iuquire in Belfast. 


A. W. L. — Consult a medical man. 


A Srerrizti.p BLADE. — Lou mast consult some local 
guide book. It is unreasonnble to expect us to insert 
queries of such limited local interest. 


SHEFFIELD, X. Y. (Birmingham), W. 8, F. Chalk 
(Ipswich), T. R., J. Marsden, Ramblinz Tom, June 
Rose, W. O. K., are referred to indices to back vols. 


Communications which can only appenr as advertise- 
ments to hand from W. T. Wright, Bisuatus, Gaucho, 
J. Y., M. O., Manus, Midshipman, J. E. Bird. 


W. H. Sketton.—You have evidently a fair share of 
confidence as well as ignorance. Read and try to 
understand the discussion at present going on abant 
“Time at our Antipodes.” See also an article on tho 
“Pathway of the Eclipse,” of August 7, 1809, in tho 
ExdLian Mecnanic, of September 3, 1869, p. 521, Vol. 
IX. Your chess query isa very absurd one. Do vou 
really require to be told that if black could avoid being 
checkmated in the given number of moves it would be 
no problem. 


A Foreman, — Bourne’s “Catechism of the Steam 
Engine“ (Longmans). 

JoHN Horxktns,—We cannot insert your long reply to 
“F. R, A. 8.“ It is little else than a repetition of your 
previous statements, and is characterised throughout 
by an evident inclination on your part for controversy 
for its own sake. | 

ANCIENT AND Mopern Durestor.—It was a hoax; the! 
samo query was recently asked and answered in our 
pages. 

Youne 8runENt.—Write the Secretary to the Counci, 
and see indices to back vol. 


A 8unscrrneER.—Leroy's composition would snit you. 
See advertisement. 

Assoo. Inat. C.E.—The information was obtained from 
a German source. You aad better commaniocate with 
the inventor, whose address was given. 

Dane AND WonvdeERina Witiy.—Inquire of any optician. 
We cannot spare space for such queries. 


LEIBLICH.—We should be glad to receive the proferrad 

working drawings—preferably in two parts as sug- 
gested, 

OLD Coms.— Your rubbingsare too indistinct to engrave. 


Grongz.—Write to the secretary of any insurance 
society, orask any Insurance agent. 

A Novick.— Tour query was an advertisement, and 
therefore not inserted. Why not read “Hints to 
Correspondents,” and act accordingly. 

P. BANTALINUB.—Y ours in answer to E. L. G.“ came 
too late, and the controversy is now closed. 

Recent ReavEr.— Early rising, cold ablations, regular 
but pretty good living. patienco, and virtne, Those 
who sin must suffer. If you cannot ropair the ravages 
of tho past, von may assist in preserving tolerable 
henith in future. 


J. H. HALL, John Hopkins, and M. A.— The controversy 
on Is Light Invisible“ is closed. 


J. T. 8p RAGUE.—Second article on Electro-motallurgy” 
next week. 


T. B. S.— Consult last index. 


8. Lixnwoop.—The subject of Earthquakes and Vol- 
canoes is, as you may see, continued this week. 


E. L. W., Stopzap, Turner, J. M. Willlams.—Your 
queries and replies are advertisements. 


Lena BORRUT.— We don't remember hearing from you 
befors, and from the tone of your letter do not wish 
to hear from you again. 


Hewitt axp Co.—Your lotter on Patent Laws contains 
nothing but what we have said again and again. 


Tre “ Bor l. pq Naws,” No. 910, June 14, Contarna:— 
Phenix Hatching; General Conference of Architects: Notes on 
Eartllxork— XIII.: The Great Bo-lding Trade Dispute in London; 
‘the Dublin Exhibition of 172; The Bquity and Liw Assurance 
Qoci-ty; House Phinniog Competition; Our Present Know'eduea 
of Building Materials, and How to Improve it: The School 
Boards; Competitions; James“ Patent sink-Trens; Building 
Inte'Hzenea; Corroapondence:— Captain sedtdon'e Paper on 
Testing Materials; Ventilation of Soft-Pipes; The Present 
International Exhibition; Furniture in che International l 
Exhibition: Wooden Water Mains: Plagtarism; Mr. Norman 
Spa and Mr. Jyues McLaren: Dleciole Lettering; Outlandish 
Lettering: Choriey Town Hall Competition; Intercomuuniva- 
tion: Parliamentury Notes; Stained Gilneas: Chipa: Our Office 
Table: Trude News, Wares Movement: Tenders: IIlostratlons: 
—Foauity and Law Insurance Pulidings, Lincolu's Inn- Fields, 
Alfred Waterhonae, architect. Privu Rd., post free, d. Pablished 
at AL, Tavirtock-atreet, Covent-garder, W.C. 


THE INVENTOR, 


— — 


APPLICATIONS FOR LETTERS PATENT DU RING THE 
WEEK ENDING JUNE 11, 1678. 

1690 W. Stother and G. Milton, Manchester, for improvements 
in “folding desks” suitable to be employed in achools. 

1681 A. McKonzie, Renfrewshire, W.D., for improvements in 
restoring heut to ateam boilers or other furnaces. 

1492 A. Dugdale, Parris, and J. Mingrat and A, Vanateenk{ata, 
Brussels, for Qmorovanents in the manufacture of steam coca. 
water cocks, and gus cocks. 

1693 T. Hack, Hammersmith, for improvements in pine cou- 
nections, 

1681 G. Thomne, Stoney Stratford, for improvements In portable 
couking apparatus. 

1685 G. Shaw and T. Shaw, Dukinfield, Chester, for improve- 
ments applicable to rotatory brushes and buarnishers. 

16% J. Atkios, Birmingham, for improvements in metallic ded- 
steads and cots. 

1687 R. Carey, Radctiffo.villas, Brixton, for improvements in 
rotary pumps, applicabie also as fluld ineters. 

108 J. Hayman, Poole, for improvements in brnshes and in 
apparatus connected therewith, 

1699 J. Sullivan, Boston, U.S, for hydrnetatle safety anyerstus 
for the rollera on rolling mills or other machinery. 

1600 W. Riddell, Bishopecate-street, City. for improvements in 
the manufacture of paner palp from vegetable fibres and in ap- 
paratua therefor, which apparatus is also designed to be emplovod 
in waking chloride of time for biesching pulp and in other Imi: ar 
processes. 

1691 G. Westinghouse, jnn., Bonthampton-Hulliings, for im 
provements in apparatus for working brakes and roramunienting 
signals on railway trains by comoressed air, parte of which im- 
provements are applicable generally for retarding locomotives. 

1602 M. A Clark, Chancery-lane. for improvements ia ladiea 
bustles or tournures. A communication. 

1603 J. N. Johnson, Lincoln's Inn-fields, for improvements in 
apparatus for applying colouring or mudilaginoans solutions, A 
communication. 

1691 Q. 8. Fleming, Oxford-street, for improvements in stoppers 
for hot tles. 

1n95 J. Stevenson, T. Carle, and J. Stevenson, Glas, for 
improvements iu the mannfacture of bicromstes of suia and 
potash. 

1096 I A. TI amis, Manchester, for improvements in the mana. 
factuce of tarpantia. 

1497 E Orr, Dublin, for improvements in the manufactare of 
Run cartridges, 

168 J. Hartley anl Z. Sugden, Halifax, for improvements in 
boilers (or heating or warming balidings. 

1609 J. T. Dann, Cowlav-road, North Brixton, for improvements 
in the man:facture of phosphorus. A cominunication, 

1700 R. Fan'kner, Kensington-gardens-«qnara, for improvements 
in the production of phetogr+phic pictures from negativer, und in 
the means employed therefor. 

1701 R. Hall and J. Hobson, Bary, Lancashire, fer improrements 
in looms for weaving. 

1702 G. D. Northoote, Jun., Feniton, Davonshire, for showing tho 
levet of the liquid contained ia a vessel, aud for a pro 
mentzurer. 

1708 A. A. Bols, Paris, for improvements in the construction of 
ships or vosseln, and ia the moans or apparatus for lad:ng and 
unlading their cargo. 

1701 J. H. Brown, Ester Hall Hotel. Strand, for an improved 
Principle aud method of securing corks and stoppera in loft ien. 
jara, and otber receptacles for wino, spirits, beer, ale, ara tou 
compounds, corrostvs acida, and otber tfanida. 

1705 J. Hineheliff. Bromley, Middlesex, for improvements 
applicable to printing machinery. 

1796 A. V. Newton, Chancery-lare, for an improved maenru(actare 
of bale tie or coupling. A communication. 

177 D. Vincent, Erith, for improvements in appsratan fo 
dietcibnting liquid, particularly applicable to gas scrubbers, 

1703 C. W. Harrison and A. H. Ha-rison, High Holborn, for 
improvements in the manufacture of gan for lighting amd Les‘ia, 
purposes, and in tho apparatus employed therein. 

1702 L. Bcala, Clerkenwell-yreen, for improvements in dyoing 
when Indigo is employed. 

1710 W.M. Brown, Sonthampton-hbnitdinegs, for Improvements 
in dyeing animal ar vegetable textile fabrics or yarns aniline bleck, 
or other fast colours derived from coal tar. 4 communication, 

1711 D. Hunt, Serle-street, Lincoln's Inn, for an improved 
motive power machine or apparatus. A communication. 

1712 J. Hough, Manchester, for improvements in spnsratas: for 
conpling or connecting and diseormecting railway waggons. 

1713 C. F. Clark and G. Bruerton, Wolverhampton, for improve 
ments In coffee mills. 

1714 W. R. Davis, Rtore- street. Middlesex, for farproverments in 
gtaining wood und other surfaces. 

1718 A. Greenwood, Leeds, for an improvement in the ore, 
tion of screw gill machinery. 

1718 A. Greenwood, Leeds, for an mprovement in the cumstrac- 
tion cf ecrew gill machinery. A communication. 

1717 J. Conlong. Blackburn, and J. Smith, Clayton - lo- Hen. 
Lancashire, for improvements in connting apparatus suitable for 
hank-winding machines and for other purposes, 

1718 T. Telford, Newenstle-upon- Tyne, for ien iz 
the manufactare of bass and other brooms. 

1719 W. B. Hodgson. Wortley, Leeds, for ineprovemente in 
machinery or apparatus for dressing and finishing leather d the 
processes known as ‘‘levanting,’ momelllu 6b“. „ 
" akiveing,” and whitening.” 

1720 P. Chiarpontlor. Paris, for improvemewts ia spparates for 
heating by gas. 

1721 W. C. McBride, Belfast, Iretané, for improvemests ia 
machinery for acutchiug flax. 

1723 T. Gray, New Wandsworth, for improvements io the means 
of treatiog vegetable fibres for the manufacture of paper. 

1728 J. J. Harrop, Manchester, and W. Corbett, Bradford, Lan 
cashire, for improvements in paddling fron aud in pudis 
furnaces, 

1724 J. Cole, Great Portiand-street, for improvements in breech: 
loading arms. 

1728 H. P. Holt, Leeds. for improvement in acd 
locomotive engines for driving tram care un other rosa venicles, 
parts of which improvements are apolicavle to other steam -enginses. 

1726 J. Dorrell, Westbourne- park, for an improved apparata: 
for containing coal, corn, or other commoditios. 

177 J. N. Colby, Glasgow, for improvoments in the glands of 
stuting boxes for piston and other rods. 

1728 J. Morria, Liverpool, for improvements in and connected 
with machines for Onishing printed sheets of paper. 

1720 W. E. Newton, Chancery-lane, for improvements in 
nocturnal telegraphic apparatas. A commnnieatiun, 

1730 A. Moscley, Newcostle-on-Tyne, for improvementa ia the 
constraction of fire escapes. 

1731 C. H. Russell, Regent streat, and J. Sax, Great Korse l 
street, Bloomsbury, forimprovementsin apparatus for marh iag o? 
scoring at billiards, and for indtentlag the nuinber uf games played. 
and for othurstmilur purposes. 

1792 A. G. Spelaht, spencer-etreat, Clerkenwell, for improre- 
mente ln the manufacture of collars, coufla, shirt fronts, saa Like 
articles for personnal wear. 

1733 C.J. Mercier, Paria, for improvements in the manalactar 
of indiarubber ti-anes for clothes aud similar articles of a watet 
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NEW EVIDENCE ABOUT STAR SYSTEMS 
AND STAR DRIFT. 


By Ricup. A. Proctor, B.A., CAMBRIDGE, 
Honorary Secretary of the Royal Astronomical Society, 


AUTHOR oF “THE BUN,” “ OTHER WORLDS THAN 
Ovrs,” “Essays ox ASTRONOMY,’ &., &0. 
i 


will be already known to those who read 

these columns, that on Thursday, June 13, 
Dr. Huggins announced to the Royal Society 
that among several other important discoveries 
he had found that there are systems of stars 
travelling bodily, or drifting, in definite directions 
through space. He had applied to these stars the 
spectroscopic method of determining stellar 
motions of approach or recession, and he had 
found (what no other method of determining 
stellar proper motions could have shown) that 
certain groups of stars are travelling with equal 
velocity towards or from the earth. Among such 
groupe he mentioned one, the group formed by 
the stars, B, y, ò, e, and & D Majoris, respect- 
ing which I had announced more than two years 
ago not only that they form a drifting set, but 
that whenever Dr. Huggins applied the new 
method of research to them he would find that 
they were either all receding or all approaching 
at an equal rate. He has found that these five 
stars are actually all receding at the rate of 
about 80 miles per second. Moreover, he has 
found yet further evidence of their forming a 
single family or set of stars: for they all have 
similar spectra, with the lines of hydrogen 
strongly marked; whereas the stars Alpha and 
Eta Urte have spectra differing in character, the 
lines of hydrogen being scaroely discernible at all in 
the spectrum of Alpha, and not nearly so intense 
or broad in the spectrum of Eta as in the spectra 
of the other five stars. 

I cannot but esteem myself most fortunate that 
within a few days gs om the publication of my 
researches into the laws of stellar distribution 
and motion, such striking evidence in favour of 
one of the cometary theories should have been 
obtained by so skilful an observer and so eminent 
a physicist as Dr. Huggins. To say, indeed, that 
I am in a special manner gratified to find that my 
vaticinations respecting certain stars should turn 
out to be just, would be inexact. I had expressed no 
greater degree of confidence than I actually felt 


when I said that those stars would be found to 


move in a certain way, whenever the new method 
of research was applied to them; and I should 
bave had abundant reason to be ashamed if so 
confident a pretttstion had been shown to be erro- 
neous. For I hold that though every student of 
science must expect to fall into errors, and to have 
from time to time to withdraw or modify his pub- 
lished opinions, yet that it indicates a grave 
offence against scientific morality to be convicted 
of error where a theory has been announced as 
demonstrably true. It very seldom happens that 
a student of science is able to assert his convic- 
tion as distinguished from his mere opinion that 
a theory is sound. When he does so, he may be 
gaid to have staked his reputation on the result. 
If the theory is shown to be ecroneous, it is 
demonstrated that either he spoke untruly in 
expressing conviction, or that he had yielded to 
an almost equally culpable fatuity. In either 
case he has lost thenceforth all claim on the con- 
fidence of other students of science. 

Wherefore, in passing, I may lay down this 
general rule, that the student of science should 
rather fail on the side of caution than of conf- 
denoe ; that he shonld prefer to say “ the evidence 
pointa to the belief than the evidence con- 
vinces me; that he should be careful not to say 
“I have shown such and such a theory to be 
true,” when in reality he has only gathered some 
evidence in its favour; and, lastly, that he should 
test a view in every possible way, and examine it 


in every possible light, before he announces it as 
a demonstrated theory. Or rather—in ninety- 
nine cases out of a hundred, he shonld attend 
to all these matters, and then not annonce his 
theory (as demonstrated). As a rule, it will not 
lose by waiting. The exception is, when by so 
announcing it, the help of others be gained 
for further inquiry in the same direction, or when 
the promulgstion of some erroneous theory is 
injuriously affecting the progress of scientific 
inquiry. In either oase it becomes the bounden 
duty of the student of science a gre pam À 
if he really has deduced from sound e a 
demonstration of such and such facts. 

The misfortune is that a line of reasoning 
which may afford a real demonstration may not 
be convincing save to afew. Michell proved, for 
instance, that certain stars lying close together 
must really be physically associated ; and he very 
properly announced the discovery. A quarter of 


a century later Sir W. Herschel demonstrated. 


the same fact by evidence which every one 
could understand. But Michell's demonstra- 
tion, though more subtle, was as complete. 
If every person who read his paper had 
mastered certain branches of mathematical 
research, every one would have admitted 
Michell’s reasoning as unanswerable. But because 
the majority could not appreciate Michell’s 
reasoning, the world waited until Herschel had 
watched one etar moving round another. This 
was a demonstration every one could understand ; 
and thus the discovery is very naturally (though 
incorrectly) attributed to Herschel instead of 
Michell. . 

Hence the student of science may learn a 
second lesson. If he has demonstrated a certain 
fact and has occasion to announce it, he should 
take care to present it in an acceptable form. 
For instance, he should prefer pictures (when he 
can give them) to tabular evidence. The world 
has not time to examine tables of figures in order 
to see whether they really bear out sach and such 
statements. He should remember, too, that 
though the world is not unwilling to be convinced,* 
a subject must be rendered to some degree attrac- 
tive before it will gain general attention. 

This, however, is a digression. Let us return 
to Dr. Huggins's discovery. 

It can be shown that the spectroscopic method 
of research into stellar motions—if it can be ex- 
tended to stars of the lower orders of magnitude 
(L mean the fainter stars), is likely to throw much 
light on the subject of real star magnitudes. 

Thus we have seen that the stars included in 
the dotted line in the accompanying figure form 


t 


a single set or scheme. It follows as extremely 
5 that the stars « and 7 do not belong to 


e same region of space as the scheme formed 


by the other stars. In this case, they either lie 
very much nearer to us or very much farther 
away. It is true, indeed, that we might oon- 
ceive the stars belonging to one drifting set to 
be carried into another set drifting in another 
direction. Buc it is altogether more probable 
that one set drifts one way because it has been 
exposed to such and such attractive influences, 
while the other stars, seemingly intermingled, 
3 3 spire 0 ree far removed 
m region of 8 ey have been exposed 
to different iden. T K 
Now, have we any evidence to show whether 
the five stars, B, y, ò, e, and Z, as well as 2's 
Whenever a student of science asserts that he has 
been unfairly treated, and that the world is in a con- 
1 his views, it may be pretty generally 
granted that the fault is not with the world at 
large. There is a considerable fund of generosity and 


hind-beartedness in human nature, and a man who |f 


works out bis facts honestly and patiently will seldom 

have to complain of want of sympathy. Only 

he mast not a all men to give their attention 

solel ? him. Bome few may have other matters to 
0 


— —— . 


two companions, are farther away than 
and n, or the reverse? I conceive that wa 
have, in the proper motions of these stars 
on the celestial vault. The direction aad 
magnitude of these proper motions are indicated 
by the small arrow attached to each star, the 
point of the arrow showing the place on the 
heavens which will be occupied by the several 
stars at the end of 86,000 years.“ Now, it will 
be sea that ariere a star is to us the 
more y isit to ted (apparenti 
the proper motion of the sun, in een sort ned 
portion of its apparent proper motion would be 
due to the sun’s real motion. We may, indeed, 
assume, without improbability, that that solar 
proper motion which causes a general prevalence 
of stellar proper motions in a certain i 
has reference to that portion of star- whick 
lies nearest to us. On this view we have oniy to 
inquire whether the stars g, y, 3, e, and Z on the 
one hand, or «and » on other, shift on the 
heavens more atri in accordance with the 
effects due to the sun’s proper motion in space, in 
order to ascertain whether the former or the latéer 
are nearer to us. The answer comes in ne 
doubtful terms. The stars «and » are moving in 
the star-vault almost exactly as they if 
the sun's motion were alone in question, whereas 
B. Y, 6, 6, and & are moving in almost the exactly 
contrary direction. It oan scarcely be questioned, 
then, that the latter are far the most remete. 
Now, it is worthy of inqniry whether the 
direct spectroscopic analysis of these stars throws 
any light on this subject of distance. | 
Since Ø, s and & are not very unequal is 
apparent magnitude to = and n, it follows that 
if G. e, and I are very much more remote they 
must in reality be very much larger than « and q, 
Thus, suppose « to be twice as far away 28 0 
(a very moderate assumption under the ciromm- 
stances), then, since these stars are equally bright, 
or very nearly so, e must really give ont fear 
times as much light as 3. Hence, seum ing equal 
intrinsic luminosity of tae surfaces of these 
it follows that the star e is eight times as large 
as the star 7. And similar reasoning applies te 
the other stars. Ag, however, it is altogether in 
better accordance with known analogies that the 
distance of the more distant drifting system 
should exceed many times the interval between 
the sun and the stars g; and , it would follow 
that the stars B, y, ô, «, and & are not eight or ten 
times, but many times larger (several hundred 
times larger, for example) than y and a. 
Now, we might be led tothe inference, as at leest 
probable, that since the stars g, 7, &, e, and Z 


which thus exèeed so largely the stars y and = 
(themselves certainly as large as our sun), the 
spectrum which is common to those five stars is 
in itself indicative of exceptional largeness. For 
it is manifest that when a star or sun is exceed- 
ingly ‘massive, the gaseous envelopes whick 
surround it must exist at a degree of pressure far 
exceeding that prevailing among the 

ing envelopes in the case of smaller orbs, like 
our own sun. And though it would by ‘no 
means follow that the dark lines due to certaiz 
vapours would therefore be strengthened, yet 
there are some vapours whose lines we might 
expect to find b and stronger. For instance, 
the vapours of the metallic elements would 
probably not produce stronger lines, or lines se 
strong, as in smaller suns, simply because a 
greater proportion of these vapours would occupy 
à position where their heat would be as great as 


*I adopt this arrangement here as in “ Other 
Worlds,” and elsewhere, as it gives q convonient scale 
or the arrows, and an easily remembered relation 
between the length of æ degree on the sphere and the 
unit of measurement for these arrows, A star which 
would move over one degree of arc in 86,000 years would 
move over one second of aro n ten years, ora tenth af 
second per annum. 1 
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that of the photosphere, and where, therefore, It is very necessary, however, that we should 
they wonld not cause absorption, or, rather, have the heavens gauged with telesoopes of 
“would radiate as much light as they absorbed. | different aperture, after the manner indieated in 
Bat the lighter gases, and particularly the gas my Essays en Astronomy.“ This is a work 
hydrogen, might be expected to produce very in which every possessor of a: good teleseope 
strong and broad absorption lines, because a conld take useful part, and it could not fail to 
relatively greater portion of such gases would be throw important light on the subject of the oon- 
‘in a position where it would act absorptively on | stitution of the universe. Let it be remembered 
the light from the photosphere. Now, it is the that Sir W. Herschel gave but a'minute portion 
OCASO, as poi seen, that 5 ae of ore 0 va arty to the 3 rp apc 
are remarkably strong in ra of the five | w e was, as i y an examp 
‘stars B, y, 6,4, and Z Urse, hea in n the show the spirit of the method; that Sir J. 
hydrogen lines are not nearly so strong, and in | Herschel did only about as much work in obtain- 
"æ they are somewhat remarkably weak. ing certain gauge-fields in the southern heavens, 
‘Here, then, at any rate, is a suggestion of a and that Struve has pointed to the absolute 
certain view as to the significance of stellar | necessity of systematic gauging, and with tele- 
spectra, which, should it be confirmed by future scopes of different 1 e by ay 
researches, could not fail to throw a considerable means difficult, and it n quickly i 
' degree of light on the subject of the constitution | the results of the gauging were duly (even though 
of the ona -Let Naa 55 5 to uit — oor 3 i 
inquirehow faritis eon y other known fasta. e is, in an immense mass of work to 
radia Sirias is od those which red . ae towards W a arama of the 
spectram with remarkably strong and broa ar universe. Instead of being e 
hydrogen dark lines. Now, this star is certainly | field, as so many imagine, this field of research 
mueh larger han our mn, on rather, it certainly 5 seg fe ar than aan et pi 
gives out muoh more light. It is exceedingly Huggins just done prove oso peou- 
probable that the peers lustre of its pists: 1 85 5 on which I oe 8 long 
sphere is ter than that of the solar photo- insisted have s real existence. venture 
eat hak very greatly, we may T hope that the processes of research I have so long 
T the researches of St. Claire Deville and] been advocating may now be entered upon. I 
others tend to show that there is a limit to the | have before me as I write the words of Sir John 
ce and heat which ee give out, re ere 15 „ 5 . our sgo, . 
-whatever cireumstances. ow, asgumin a 
the intrinsic taminosity of ‘Birius is equal to that authority onsubjects astronomical, in confirmation 
of our sun, it is demonstrable that if we take of my opinion of their extreme importance. 
the limiting determinations of the annual paral- 
jax of Sirius and of his absolute lustre as com- TV 
pared with the 5 orb ae, renter than . ASTRONOMICAL NOTES FOR JULY. 
aun 6 m a proportion ranging a minimam off gy A FELLOW or THE ROYAL AsTRONOMIOAL Socrery. 
2000 times to a maximum of 8,000 times. Taking i ; : 
‘the highest conceivable estimate of the inherent | I HE right ascension of the Sun at Greonwioh 
taminosity of Sirius, the lowest estimate of his mean noon on July 1st is Gh. 42m, 57-468, 
absolute lustre, and the maximum value of his | and his declination 23° 5' 20:5” north. Hence he 
‘parallax (which, of course, gives the least value | will be found between the two stars : and 36 
mor his distanoe and for his magnitude, so far as its Geminorum, at about two-thirds of the distance 
calcuistion depends on his distance), we cannot from the former. He rises in London on- the 1st 
suppose that the volume of this star falls short | at 3h, 50m. a.m., and sets at 8h. 17m. p.m.; his 
of 1,000 times that of our sun. Here, then, is . .~ d setti the 31st takin t 
videnoe. strikingly in favour of the inference | „ s and Belling on She 815 g place a 
N 4 as jo Ah. 24m. a.m. and 7h. 48m p-m. regpectively, in 
“that a:spectrum with strong hydrogen lines is nae aa localit T 85 ut still cats 5 
SOE tact aeeie 55 sunset to sunrise 5 up to the 21st 3 
l m 8 i ; 7 X 
Altair, Vega, Rigel, and Reralis—ero certainly | which there will be a very short (but, of course, 
very large stars, since we are certain that onr | gradually inereasing) interval of real night. The 
‘stn, removed toa distance where, like these stars, | equation of time is additive during the whole of 
n ote 3 pem ar July, increasing from 8m. 34°62s, on the lst to 
Regalus, the faintest of the four just named. It on EA 8 tae 88 . 
5 e bant eiadlf- of ‘tine | n te st 15 146" \thdsaeemi-diameter occupy- 
600 stars he n Dae. jig 1m. 8:750. f sddeweal ttime (convertible into 
Seochi's obseryatiggn sme aas, ere ‘iy tthe -whbtené@idon of 0198.) in its 
have not al warme t- ppasaggo over the mülli. On the 3ist his 
ebe an a appascit veemitdemseter have increased to 
at 15 478“, d thls willl ugscupy Im. 6.68s. of 
Ie will tend kaazean ion et con Ae adele (o ene, ac ere into mean 
subject of the enten af blo ane rif it time) rin cits ‘Deo Bun will attain his 
can be shown that se Recchingenstts,\tieo-stese in | ==" 5 
certain regions aii eine eee. Wee . „at noon, on which 


avail himself of either of these phenomena. The 
Moon Will be in oenjunction with Mars at 
2h. 84m. in the afternoon on the 4th; with Venus 

11b. 30m. a.m. the next day; with Meroury at 

b. 20m. on the night of the 6th; with Uranus 
at 2h. 85m. in the eariy morning of the 7th : and 
with Jupiter afterwards, -11 minutes before noon. 
Lastly, she will be in conjunction with Saturn st 
8h. 13m. in the evening of the 19th. 

Six actual oceultations of, and bir close ap- 
proaches of the Moon to,.various fixed stare will 
take place during the month of July. inni 
with the evening of the 9th the moon will, as 
viewed from Greenwich, pass quite close i Leonis 
at 9h. 37 m., and, at 9h. 42m. on that of the 14th 
will also be almost in contact with 2 Librw. The 
first real occultation will take place on the- 16th, 
hon ‘BAC. 5395 will disappear at the Moen’s dark 
limb at 9h. 42m. p. m. to reappear from behind the 
bright one at 10h. 54m. At IIh. 28m. the nert 
night (that of the 17th) the moon will almost 
touch 39 Ophiuchi, and at Ih. 5m. the next marn- 
ing her dark limb will occult 6 Ophinchi; the star 
will, however, have set ere it reappears at the 
bright limb afterwards at ih. 49m. During the 
early morning of the 21st at 4h. 6m., BAC 7197 
will disappear at the Moon's bright limb, re- 
a ing (below our horizon) at the dark limb 
at 4h. 42m. On thenight of the same day, the 21st, 
BAC 7550 will disappear at the bright limb of the 
Moon at 11h. 38m., reappearing from behind the 
dark limb 37 minutes after midnight. On the 22nd, 
at Jh. 27m. a. m., 71 Aquarii will be occulted by the 
‘Moon's bright Hmb, and will emerge from behind 
a dark one at Zh. 37m., 5 
3b. 56m., 7 Aquarii will disappear at i 
limb, and reappeas at the dark limb at 4b. 47m. 
Finally, the moon will make close approaches to64 
Ceti at lh. 46m. a.m. on the 27th, and an hour 
afterwards to E1 Ceti; as also to 121 Tauri at 
4h. 14m. a.m. on the 31st. 

Meroury sets after the Sun daring the entire 
month, and during the latter part of it will be in 
a tolerably ‘favourable position for observatien. 
He will be on the meridian on the tet 88'5m. 
after noon, and on the 8lstat Ih. 607m. in the 
afternoon, During the middle third of the month 
he may be picked up near the west- north · went 

art of the horizon immediately after sanset. 

eroury will be, as previously stated, in con- 
junction with the Moon at 11h. 20m. on the night 
of the 6th. He will further be in conjunction 
with Uranus at Sh. 34m. in she evening of the 
‘Teh; with Jupiter at Gb. 42m, in the afternoon 
of the 10th; and with Regulus (a Leonis) at 
2h. 43m. on that of the 24th. 8 

Venus is, for all practical purposes, invisible 
during the whole of July, from her proximity tothe 
Sun; with which she is in superior conjunotion at 
5h. 47m. a.m. on the 16th. Her conjanction with 
the Moon at 11h. 90m. a.m. on the 5th bas been 
before adverted to, and we may add that she will 
also be in conjunction with Uranus at Gh. 8m. Km. 
on the 22nd, and with Jupiter at 2h. 22m. am. 
on the 29th. There are obvious reasons Why 
none of these conjunctions will be observable. i 

Mars is a morning star, rising on the ists 
ah. 52m. a.m. and southing at 11h. 12:2m., while 
on the 318t he rises at ah. 25m. a.m., and is on the 


teen that Dr., se id ‘this. inene tine welll lbeins ee, var at his greatest dis; meridian at 10h. 41m., evidently setting in bright 
Special instang. dif entire ee “nem “the nh. Tihe sidereal time at | daylight. He is travelling through Gemini 19155 
true in severalnm, nnn. —— nt, Ah. 39m. 22-878., and] the whole of July, but does not go near žo aiy 


very conspicnons star. As his diameter is now 


as it were, placing certain star groups. For when on the 31st is Sh. 87m. 39°59s.; the mean time at aniviwoiie 2% and ho is almost exactly 


once we know. certain arm a set (and ; f i ; l 
can i N geen A the a pee 5 the first he possesses not the very slightest interest as § 
game direction) we haye only to inquire whether point o baing 17h. 17m. 46-668. and ‘telescopic object. We have spoken above ps 
eir average proper motions on the heavens 15h. 19m. 498 1a. on those days respectively. conjunction with the Moon at Zh. 84m. p-m. 
imply relatively great distance.or the reverse, The Moon will be New at Gh. 24:9m. in the | the 4th. | re 
whether their spectra imply great bulk or not, evening of July 5; enter her first quarter at]. Jupiter is now rapidly departing for 1 may be 
and yo on, to gain an insight into their probable Th. 48, 1m. on that of the 13th; be Full at] but during the earlier part of the mon 
Pes ition, as a system, in the stellar universe. 1b. 583m. in the afternoon of the 20th; and enter caught near the north-west horizon ore iit i 
The extension of the new method of determining | her last quarter at 7b. 18.7 m. a.m. on the 27th. | Sunset. He is on the meridian on Mig only 
motions of recess or approach to the fainter orders | She is 25:4 days old at Greenwich mean noon.on | Ih. 46m. in the afternoon, and on agree 4 
of stars, if it could ever be acoomplished—and 1 the Ist, and 29-4 at the same hour on the Sth, | 14-7m. after noan, He is travelling Aich the 
conceive: that at an elevated station, where the | After this she will at noon on the 6th be 0'7 day | portion of Cancer. His conjunction + Mercury 
atmosphere was clear and pure, this. might be old, and go on until the 31st, when her age will | Moon at 11h. 49m. a.m. on the 7th; 90 Venus tt 
dons— would also afford an insight into the evidently be 25:7 days. At 11 a. m. on the 1 4th] at 6h. 42m. p. m. on the 10th; and wit not 
average real motions af the stars, which would Libration will render more of her south-oast| Zh. 22m. a. m. on the 29th, have been 
. cause the observed proper motions on the heavens | quadrant visible, while at 3 p.m. on the 26thmore under other heads. caning of the 
to be much more significant as to stellar distances x her Routh: weak dusdrant will be tamed towards Mead pa rsa 1 10 7 i of 
the ea rom the same cause. ` observ. of sa at 9h. Bm. 
5 to | tho 1st ; that of satellite 2 at 9h. 18m. p.m, on the 


will, however, very evidently indeed, be unable to eclipse ° 

* Yoga is included among the stars whose parallax | ua —]ĩ7? ... | nd; and the reappearance from d may de 

bas been estimated. For my own part, I must admit * My star-gaugings with the telescope placed at my | satellite 1 at 9b. 23m. 20s. on the 3r 26 tbe 
that after noting the discrepancies in the estimates of] disposal for the purpose by the Royal Astronomical perceptible ; but from July 3 to August 

the parallax of Sirius, and even of 61 Cygni, by the best Society, have extended only to the region between |. I tit ’ Tapi invisible, fom bia 

observers, I find myself unable to place the arr iar Pleiades Capella, and Betelveux. (I propose next fate . tes of Jupiter are ’ 

reliance in the actual measures of parallax, with the | winter to renew them under slightly changed conditions.) proximity to the Bun. tion 

single exception of that of Alpha Centauri; and it4s/ This region is singularly interesting: it shows a very Saturn is really the chief objent of attract! i 

only in the cases of Sirfus, 61 Oygni, and one or two | remarkable vacancy near thé Bull's horns, This vacant in the nicht sky; but he continues in Bagittant 

nl 7 ine abeorvatiou 

in the same deplorable position for 


i 


‘other stars, that I can betieve that an obvervable but space extends beyond my telescopio range: I shenld 
mot acourately measurable parellax exists. much like to know how deep (telescopically 
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which he has so long occupied. He rises on the 
night of the Ist at Sh. 37m., is on the meridian at 
38°7m. after midnight, and sets at th, 40m. (after 
sunrise) the next morning. Qn the 31st he rises 
at 6h. 32m., souths at 10h. 31:6m., and sets at 
2h. 32m. a. m. on August Ist. He is in opposition to 
the Sun at 11h. 13m. on the night of the 9th. His 
conjunction with the Moon at Sh. 13:n. p.m. on the 
19th bas been previously spoken of. 

Uranus is much too close to the Sun to be now 
observable, 

Neptune rises some quarter -of au honr after 
midnight at the beginning of the. month, and 
about 12 or 13 minutes past 10 p.m. at the end of 
it; his southing and setting both taking place in 
brilliant. daylight. He will be fonnd just to the 
north-east of o Pisciam. He is in so-called 
“square” with the Sun at, öh, 11m. in the after- 
noon of the 18th, 


It may be interesting to note, in- connection 
with this month, that on July 1st, 1770, Lexell's 
Comet came within 1,400,000 miles-of the earth 
(the nesrest approach of which any record exists). 
Perhaps it will tend to reassure some of those 
whose faith in the constancy of Nature may have 
been shaken by. some recent very blatant asser- 
tion, if. we add that (although we have the fullest, 
details of the resignation of the Duke of Grafton, 
the succession of Lord Nerth to the office of 

i Minister, the growing: discontent: in 
America, and the sensation created by the Letters. 
of Junius) not one syllable has come down to us 
about a Deluge, universal or partial; nor were 
the most able trigonometrioians of that day able 
to detect the slightest sign of an ark. 

Watch should be kept for shooting stars between 
the 26th and 29th of July, as there would seem to 
be tolerably good evidenoe of the existence of a 
recurrent shower at this period. 


THE CAUSE OF CONSUMPTION,* 


8⁰ long ago as 1855 Dr. Mac Cormac published 

the first public statement of the theory by 
which he seeks to acconnt for the origin of con- 
sumption—tubereular disease of the ltngs, the 
“fell destroyer,” as the novelists term it, which. 
desimmtes the poynlations: of Hurope. We say. 


seoke to account, because although Br. Mas: 
Cormac considers the arguments he advanees ae 
18 


“all cogent. sud 8 

joimders have not been wanting, which show that 
many of those learned in medicine“ refuse to 
accept his hypothesis, while others, probably 
inclined to look favourably upon it, regard it as 
simply not proven.” Itis abundantly evident 
from the book before us that our author has seen 
no reason to modify the theory first broached by 
him in his work on Consumption as engendered 
by Rebreathed Air;’’ and while contenting our- 
selves by expressing the opinion that, in a common- 
sense point of view, there is much of truth in the 
argument put forth by Dr. Mac Cormac, we pro- 
ceed to lay before our readers a brief résumé of 
its prineipal features. Stated in a few words, 
the theory is that tubercular disease of the lungs 
is caused solely by breathing air which has 
already passed through the tungs of either brates 
or human beings, or air that is deficient in oxygen. 
If we assume the quantity of air in the chest at 
about 230 oubic inches, and that from twenty to 
thirty cubic inches are changed and removed during 
each respiration, about ten breathings will saffice 
to renew or ex the gaseous contents of the 
chest cavity. At each inspiration from 4 to 5 per 
cent. of the oxygen inhaled is, or should be, re- 
placed by about the same quantity of earbonic 
acid, an amount which in a few hours would be 
represented by an appreciable weight of solid 
carbon. If any portion of the inhaled air be pre- 
breathed air, says Dr. Mac Cormac, the 
dead metamorphic carbon will be retained 
pro rata unoxidised within the organism. 
This effete unoxidised carbon — this de- 
tritus of degradation” being retained—speedily 
becomes “‘tabercie.” It is not to be supposed 
that the unoxidised carbon left after two, twenty, 
or a hundred inspirations of pre-breathed air, or 
air in which there is insufficient oxygen, will result 
in the deposition of tubercle; but one condition 
of things, to wit, the habitual respiration of 
already breathed air, having begun, the sequence 
of the other, namely the deposit of tubarole, 
follows as a matter of necessity.” Such, in 
brief, is Dr. Mac Cormac’s theory ; the facts on 
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which he bases it being ably gathered together, 
and brought to bear from his point of view. Our 
author, naturally . enough, is opposed to the idea 
that consumption is hereditary. He holds that 
the same causes which prodaced it inthe father 
may produce it in the son, but that those 
causes are avoidable and the discase preventible. 
In several places in his book he askg pertinently, 
What is tuberele? if not the dead carbon which 
has been left usoxidised by impure air; and as 
yet he has certainly not received a satisfactory 
answer. 

Dr. Mao Oormec says that without adequate 
ventilation we cannot possibly get rid of the ten 
or twelve hundred cubic inches of carbonic acid 
whioh the lungs eliminate hourly. No air—at 
least no respired sir—ought to contain a larger 
amount of this poisonous gas than the infinitesi- 
mal proportion of one or two parts per ten 
thousand. Now, as a matter of fact, it will be a 
dificult matter, we think, to find air so free from 
carbonic acid as Dr. Mao Cormac requires, for 
De Saussure found near the Lake of Geneva an 
average of five parts in 10,000, and Dr. Angus 
Smith found a mean of 332 parts in a million on 
the tops of such mountains as Ben Nevis and 
Ben Lomond. But this is a detail. Dr. Mao 
Cormac appears to have left no stone unturned to 
find facts to support his theory, as is evidenced 
by the opinions of eminent foreizn medical men 
quoted by him. He has also been at some pains to 
obtain the average death rate from consumption 
in various parts of the world. We learn from 
him that in the Austrian capital phthisis prevails 
to such an extent as to have been named 
morbus Viennensis; but he traces the cause 
readily enough to close stoves in stuffy chambers, 
to doubly-glazed and padded windows, which are 
never opened, ventilation being entirely un- 
thought of. A similar state of things he finds to 
exist nearly everywhere, the deaths being from 
28 per cent. in some parts of America to 10 per 
cent. in Paris, while in S. Petersburg, out of 
5,000 deaths, 1,900 are occasioned by phthisis ! 
“ Double doors and windows, every interstice bein 
carefully closed with wadded cloth or voilok, 
exclude the current, and, along with the close stove 
or petch, render: stagnant utterly the stinfed 
breath-forled: atmosphere, effectively hindering 
its replacement from without, and, in fine, entail- 


class or condition of the community finds escape.” 
Or the other hand: the North American Indian 
and: the ian, who as frequently sleep in the 
open air as in their rudo cabins, enjoy an immunity 
from consumption which in civilised qnarters is 
only exhibited by the inhabitants of the West 
Highlands and the Hebrides, amongst whom 


whole is decimated by consumption. Every 
Inxury that wealth can purchase, the most nutri- 
tious food, and the most careful nurture fail to 
keep it at bay; but in the Hebrides, where the 
scanty fare, the wretched hute, and the hard life 
would, popularly and medically, be considered 
productive of phthisis, no scrofula, no consump- 
tion, in short, no tubercle-engendered malady 
whatever is to be seen.” How account for these 
undoubted facts, save on the theory of Dr. Mac 
Cormac? He ridicules the idea which has been 
mooted that the West Highlanders obtain im- 
munity from the disease by the inhalation 
of pest smoke, which, he points out, is abun- 
dant enough all over Scotland without award- 
ing a like immunity elsewhere. The Hebri- 
deans, in fact, livo in ceilingless, partition- 
less hovels, each provided with a hearth op 
which a fire is continually burning. There 
a hole in the roof answers at once as a chimney 
and as a most etlicient ventilator, and as the door 
of the hovel is rarely shut the air of the ‘ room” 
is never stagnant and is never fouled. To imitate 
this stato of things is the preventive means which 
Dr. Mac Cormac recommends to avoid creating 
the terrible disease ; for if his theory is right it 
is certainly created. Therefore draughts and 
open windows are to be encouraged, especially at 
night, for if the body is well covered no harm will 
accrue ; he speaks of entering his boy's bedroom 
and finding a fringe of snow on the coverlet, 
while the sleeper slept the sleep of health, all un- 
injured by the cold. The closely-curtained bed- 
stead of our forefathers isa thing of the past; 
how long before it becomes the rule and not the 
exception to sleep with the windows open! The 
respiration of uupolluted air by night will even 
go some way to neutralise,” says Dr. Mac Cormac, 
“ the evil influence of avy vile pernicious atmo- 
spherio environment when we are constrained, as 
we too often are constrained, to breathe it by 


tubercle is unknown. And yet Scotland as a 


day.“ There is, however, one flaw in the doctor’s 
theory which will occur to most of our readers, 
and that is that consumption does not come with 
equal foot to all our doors. True, it visits all 
classes tolerably equally, but of two men, working 
and living under exactly the same influences of 
“ pre-breathed air, one may fall an early 
victim while the other may Hve to the allotted 
span. It is true Dr. Mac Cormac acknowledges 
that, once deposited, supposing only that there 
are no additions to it, tubercle may subaist long 
years latent ; it may be eliminated speedily, or it 
may become oretaceous; but this does not meet 
the case; for if the hypothesis is not baseless 
every one who continually breathes pre-breathed 
air for any length of time must contract tubercle. 
Is it so? 

The subject of the present volume is one that 
is of more or less importance to every family in the 
kingdom, and readers of all classes will find much 
to interest them, even if they fail to profit by the 
teachings of aman so evidently in earnest as Dr. 
Mac Cormac. We regret to see the eccentricitie 
of printing which, some will probably consider, 
digtigure the volume ; because a man who exhibits 
crotchets in spelling and punctuation renders 
himself liable to be summed up as crotchety 
altogether. Of late years medical men have 
been great offenders in this respect. 


NOTES OF FRENCH SCIENCE. ‘ 


Do BEDOIN recently examined a lead Chag- 
scpot bullet taken from the body of a suicide. 
After passing through the softer parts it had been 
stopped by the vertebral column, and its vis vive 
changed into heat. As it showed signs of fasion, 
the temperature must have reached 315°, 

M. Cailletet has investigated the influence of 
pressure on the spectra of gases. He fixed two 
platinum wires in the end of a thick glass tube, 
into which the gases were passed. The spark 
from an induction coil connected with three 
Bunsen elements passed between the wires. At 
ordinary pressure, the bright lines of the spectra 
of the gases appeared on a slightly illuminated 
ground; and as pressure was increased they grew 
brighter, but they by and by became merged in a 

{ continuous spectrum, whose Brightness aleo in- 


ing the direful scourge of tubercle, from which no creascd with the pressure, Ata certain pressure 


(between 40 and 50 atmospheres) tho discharge 
suddenly censed ; and though the battery power 
was increased, and tho distance between the 
platinum wires reduced to } millimetreit was not 
possible to obtain the spark beyond this point. 
It is thus seen that a spark which passes easily 
in the rarefied gas of Geissler tubes, or the 
electric egg, mects with considerable resistance 
in compressed gas. The brightness of the spark 
at the point beyond which the discharge is un- 
obtainable is 200 times greater than at ordinary 
pressure. 

Palmieri states, in a communication to the 
Paris Academy of Sciences, that on the night of 
April 26 a fissure opened on the south-west side of 
Vesuvius, the lava from which raised the scorig 
of previous years, and made a sort of hillock 
about 60 metres high. At the base of this the 
lava flowed with wonderful tranquillity, without 
noise or projections. None of the usual eccentric 
or adventitious cones were formed at the side 
of the fissure. Another curious fact is that the 
lava in the Fossa della Vetrana, flowing with a 
breadth of 800 millimetres, made successively 
three veritable eruptions, throwing out globes of 
vapour and incandescent scorim. The smoke 
from these was darker than that from the lava. 
Each of the eruptions lasted halfan hour. The 
Professor made electrometric observations on the 
cloud of vapour, cinders, and lapilli which was 
carried over the Observatory. The vapour alone, 
without cinders, showed positive electricity; the 
ciaders alone, negative ; when mixed, they gave 
various results. Lightning flashes appear only 
when the vapour is largely mixed with cinders; 
and it is not true that the lightnings are without 
thunder, as some historians of Vesuvius relate. 


M. Dufour has made observations as to the rate 
of growth of the nails. Here are some of his 
results: The nails of the little fingers grow more 
slowly, than those of the other fingers and the 
thumbs. The difference is about one-ninth. The 
mean rate of these (excluding the little fip gers) is. 
about one millimetre (100th part of an inch) in ten 
days. The rate of growth on the thumbs is pro- 
bably greater than that on the six louger fingers. 
There is little difference betweon the rates of 
growth in different animals. The nails grow at 
about the same rate on both hands. The rate af 
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growth is not constant throughout the length of |NEW SLIDING SEAT FOR RACING BOATS. and with a view to explain and demonstrate the 


the nail; itis greater near the base. The rate 
of growth at the side parts is probably the same 
as in the middle part. ‘Fhe substance of the nail 
mivances equally throughout its breadth. The 
raté of nail growth in an individual at intervals 
of several years shows sensible differences. 


A. B. M. 
me e 
CRYSTALLISED IRON. 
‘on to a comntonly-received: idea that 


N opposi.. 
1 wrought hen becomes ofystalline and brittle 
when subjected to vibration, M. Caron recently 
breaght before the Paris Academy the result of 
observations he bad made on certain railways, 
which showed that the fracture of axles had in 
every case been occasioned either by the bad form 
of the pieces, or the faulty nature of the iron 
before it had been used. He contests the assertion 
that bar iron becomes crystalline and brittle under 
the influence of winter cold. This idea has arisen 
from the crystalline appearance of iron pieces 
that had been broken in such low temperatures. 
It is undoubted that there is more breakage of 
railway axles, and more breakage in the bones of 
men and beasts in winter than in summer, but the 
eause of such accidents is to be found in the 
greater hardness of the ground, the stiffness of 
joidts, and the greater violence of knooks and 
shakes to which the pieces are subjected ; and 
the fact of a crystallised appearance in the broken 

does not eorna show that such crystal- 
isation arises from the lowering of temperature. 
To prove this satisfactorily it would be necessary 
to show that a bar of iron which was crystalline 
at (say) — 20°, resumed its fibrous structure when 
the temperature was raised to -+ 20° C. 


In order to test the influence of cold on iron, 
M. Caron experimented as follows. :—Several 
pieces of good bar iron were exposed for four 
mouths in the ice factory of M. Tellier at Auteuil, 
$> temperatures varying from 0° to — 18°. Others 
were allowed to remain throughout the cold of 
last winter at a temperature of about 20° in the 
open air. M. Caron then eaused the pieces to be 
broken, both in their cold state, and after the 
temperature had been raised several degrees above 
zero. In no ease was there any appearance of 
crystallisation. Of course, he had assured him- 
self of the good quality of the iron beforehand. 
Iren of inferior quality acts differently; its 
brittleness is perceptibly increased through cold. 

The experiments of M. Caron seem to prove 
that when a barof iron breaks, through vibration 
or shoeks, and the fracture presents a crystalline 
appearance, this erystallised state was that in 
which the iron was. previously to its being used ; 
and it is to be attributed to faulty manufacture, 
not to usage or cold after the piece was com- 
pleted. From this it follows that the testing of 
e.g., 4 or 5 per cent. of a large number of pieces 
of wrought iron does not supply a proper guarantee 
of the good quality of the remaining pieces, 
beeause ef the varying care bestowed on the 
pieces, and various treatment of them as regards 
temperature and other points. A. B. M. 


—— 


NEW MATERIAL FOR BRICKS. 


peee the last few years experiments have 
from time to time been made with the view 
te utilise in some way the mounds of shale (tho 
refuse of the coal-mines) which cover an area of 
several thousands of acres in South Staffordshire, by 
converting them into bricks. Several enterprising 
firms have already embarked in this novel but pro- 
table business. When properly pulverised the 
shale is found to be an excellent material for the 
purpose, the bricks produced being hard and darable, 
resembling in colour the fire-clay bricks of the 
5 ceria eee one PE ERE 
ike es they are not so valuable. For ordinary 
building, however, they are found to be of equal 
peactical valve to the ordinary red bricks, the only 
posaihle objection to the former being their colour, 
which is somewhat too light fora smoky district like 
South Staffordshire. This objection, however, could 
only appty to their use for buildings of architectural 
pretensions ,and such buildings in the black country 
do not predominate. There is every reason to believe 
that this method of utilising the innumerable dusky 
hillocks which disfigure the South Staffordshire 
landscape will gradually develop into an industry 
of some importance. The material is to be had in 
any quantity for a mere nominal sam, and its ex- 
heustion in those „Torte of the district where the 
collieries are worked out would be doubtless followed 
by a restoration of the landscape to a much nearer 


1 principal features of the new sliding seat 
for ontriggers and racing boats generally, 
which is believed to have contributed in no slight 
degree to the snccess of certain crews in recent 
Matches on the Thames and elsewhere, will 
be readily understood from the accompanying 
illustration of the form recently registered by 
Messrs. Searle and Sons, the eminent boat-builders. 
This device has formed the subject of much dis- 
cussion pro and con. amongst the ‘ knowing 
ones ” of the aquatic world, and the advantages 
which one side olaims are fiercely disputed by the 
other side. Be this as it may, sliding seats have 
been used by many winning crews lately, and in 
the race between the Atalantas and the London 
Rowing Olub, both boats were fitted with them. 
We believe that Elliott, the New York boat- 
builder, was the first to make the suggestion of 
constructing the seat to slide, and he probably 
derived the idea from our North-country rowing 
men, who formerly constructed their boats 
with broad seats, which they liberally anointed 
with grease. By this means they considered 
that the weight of the body could be thrown 
into the stroke with more facility, and that 
the muscles of the legs could be brought into 
greater play and the stretcher utilised to 
the full extent. It is asserted for the new 
sliding seat, whieh is really only the mechani- 
cal adaptation of the principle underlying the 
Tynesiders’ use of “ grease,” that it enables 
the rower to get farther forward, and by utilising 
more effectively the muscles of the legs, equalises 
the effort from the beginning to the end of the 
stroke, at the same time relieving to a great 
extent the strain upon the arms. desi 
registered by Messrs. Searle the seat is hollowed 


various operations Mr. Houghton himself has 
established a small working plant at No. 40, 
Borough-road, where we were invited to inspect the 
very simple machinery. 

To begin with the wood itself—the pine wood of 
Norway, Sweden, America, and various parts of the 
world. It may be premised that the cuttings from 
the ends of planks, misshapen portions of tranks 
and limbs, mirgrown timber, and what may be 
termed forestal waste, arecompletely adapted forthe 
purpose. The cutting is effected by means of simple 
3 working a series of knives, which alice 
the timber in a diagonal direction, so that the fibre 
easily separates by the splitting of the grain. These 
slices are broken with the utmost facility into small 
pieces, and are then delivered to the factory as the 
material to be rapidly converted into paper pulp. 

To this end they are first consigned to a patent 
ee 80 W = to 1 po pressure, 

ng co entirely of we rings upon 
welded rings double riveted together ce by A 
They are heated enti by hot water circulating 
pipes which traverse them in sections throughout 
their length, and in which the heat can be so 
regulated from the external apparatus as to raise or 
lower the temperature to a single degree. The 

e employed in the process of treating the 
Ebro is 1801b., and the boilers are tested to 3601b. to 
the square inch. The wood is introduced into the 
boiler in wire cages running upon a set of rails, so 
that while one batch is being removed another is 
ready for disintegration. When the boiling is com- 
pleted, the small pieces of wood—which may be 
called fasces of wood-fibre—are quite soft, and of a 
dingy coloun not dissimilar in appearance to a piece 
of rather coarse feld rhubarb after it has been cut 
up and baked in a pie. The material is now 
for bleaching in a vat, where it is treated wi 
chlorine, pumped into the liquor in such qaantity as 
not to injure the fibre; and the operation is after- 
wards completed by the use of permanganate of 


out to suit the conformation of the body, and is soda. The condition of the material is that of a 


attached to two hard-wood runners, which travel 
with a minimum of friction in grooves lined with 
brass or other metal in the under seat. The 
President of the Cambridge University Boat Club 
is said to have thoroughly tested the new contri- 
vance, and to have highly approved of it, while 
many other noted scullers have also expressed 
the same opinion. The illustration, which shows 
the device applied to a sculler's outrigger, 
explains itself. 

22 —— — 

PAPER FROM WOOD. 


P a case placed in the section of the Inter- 
national Exhibition devoted to paper manu- 
factures, Mr. Houghton displays the results of his 
processes for converting wood into pulp for paper. 
It appears that he has succeeded in overcoming the 
difficulties which have hitherto beset the employ 
ment of wood. We learn, from the Paper Makers' 
Journal, that the chief of these difficulties, hitherto 
regarded as little less than insuperable, has been the 
necessity for using such large quantities of alkali, 
in the progress of disintegration by boiling, as to 
make the cost too great to bring the material into 
the market in such quantities and of such quality 
asto satisfy the requirements of English makers. 
In other words, the evaporation and waste of the 
alkaline liquor, and the necessity for using such 
large quantities of caustic soda or soda ash for every 
fresh disintegration, made the cost of production of 
a high quality of half-stuff from wood too great to 
admit of its adoption as a cheap substitute for 
higher-priced material. This necessity Mr. Hough- 
ton has superseded, and that by a process which also 
removes the dreaded danger from the heat or pres- 
sure required in the preparation of the fibre by some 
other methods. Patents for the requisite machinery 
and processes have been taken out, and a company 
is, or will shortly be, formed for working them, or 
granting licenses for them, in England, Sweden, and 
Norway, They are now being placed in operation 


than it now bears to its former beauty. | on a large scale in France, Austria, and Belgium; 


soft, pulpy, highly-fibrous mass, which having been 
subjec to the action of a hydro-extractor, or, 
more simply, a " wringer,” comes forth in the shape 
ofa eet fleecy mass, in which only a microscopic 
eye could detect the pristine wood fibre. 

In point of fact, one of the constituents which 
existed in the wood has been so completely removed 
that it affords a separate operation in the process of 
treating the alkaline liquor, a process which is, we 
understand, the achievement by which this system 
claims to inaugurate a new era for wood pulp. 

When tåken from the boiler, the liquor with 
which the fibre has been treated is of a dark colour. 
and somewhat resembles double brown stout.” In 
this state it is pumped into a vat, where it is sub- 
jected to the influence of carbonic acid gas, which 

as the effect of coagulating, or, to some extent 
solidifying, the resinous particles ; so that it changes 
in N peer from brown stout to muddy coffee. 
In this state it is transferred to a copper, where it 
is heated exactly to boiling point, the. result of 
this being a complete coagulation of the resin, which 
is at once precipitated, or, in plain English, falls to 
the bottom, in large masses, not unlike great flakes 
of peat. For this resin, doubtless, some commer- 
or manufacturing use will soon be found; and, 

at any rate, it cannot fail to be a source of profit. 

The liquor is now of a clear brown colour, about 
the tint of moderately strong ten, and is destined 
not to be thrown away as waste, but to be used 
again, after the balance of the alkali absorbed by the 
fibre has been restored to it. This is effected by 
the use of sulphate of soda, so treated with coal 
as to produce a combined substance capable of 
restoring the necessary constituents. The material 
used for this purpose costs less than £5 per ton, and 
about 10 per cent. of it will restore the lost alkali, 
for which it is substituted weight for weight—ea 
trifling cost when compared with that of making 
up the deficiency with either caustic or carbonate 
of soda at the present prices. By this procesa the 
liquor is made fit for re-introduction to the bailer, 
and on being removed is treated as before, sq that 
it may be asd to be constantly renewable, 
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ALLEN’S PATENT GOVERNOR. 


Toe improved form of governor shown in the 


5 


* 


accompanying engravings is the invention of 

Mr. R. K. Huntoon, of Boston, Massachusetts, and 
has been employed for the last three or four years 
in America, where, under different circumstances, 
it has given equall gree results, and earned in 
actual practice the hig encomiums passed upon it 
by the principa) mechanicians of the United States. 
In this country it is known as the Allen governor, 
from the name of the proprietor of the English 
patent, and forms one of the exhibits in the Inter- 
national Exhibition of Whitley Partners, Leeds, 
who are the sole licensees and makersin Europe. 
Very few of these governors have been fixed in this 
country at present, but those that are in operation 
have given unqualified satisfaction. In the United 
States, however, the Allen (Huntoon) governor has 
had an extended trial on various descriptions of 
engines and in different kinds of work, and has been 
awarded a high character by firms so competent to 
judge as those of Messrs. Sellers and Co., of Phila- 
delphia, and Messrs. Baird, of the Baldwin Locomo- 
tive Works, besides others too numerous to mention. 
The Allen governor, the construction of which 
will be tolerably well understood on inspecting the 
accompanying engra , consists essentially in a 
revolving paddle-wh working in a chamber 
partially filled with oil. The chamber is a corru- 
gated cylinder with small projecting ribs on its 
interior periphery. Within this chamber is a paddle 
wheel carried on a spindle, to which a rapidly 
revolving mevement is imparted by means of a belt 
on the fly-wheel shaft. The tendency of the 
revolving paddle-wheel throwing particles of oil 

against the internal ribs of the cylinder is to cause 

the latter to revolve in the same direction, a motion 
which is partially checked by means of a weighted 

lever attached to a trunnion on the oylinder 

spindle. Connected to the trunnion, but moving 

m an opposite direction to the weighted lever 

is a short lever which by means of connect- 

ing rods opens and closes the throttle-valve accord- 
10g to the load on the engine. The peculiar action 
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ALLEN'S PATENT GOVERNOR. 


of this governor enables a valve of large area to be 
used, by which means the greatest possible boiler 
pressure can be brought to bear on each stroke of 
the piston. The governor valve is also of ar 
construction, and is perfectly balanced. Figs. 
2, 3, 5, Ais a cylindrical drum, having omits inner 
periphery a series of flanges or ribs aa, arranged 
at or about 1 distances apart. This drum 
moves around the shaft b, which enters through 
the end d d, but is fixed to the shaft c at the end 
ee. Attached to shaft b, within the drum, area 
number of paddles, or flat wings, gg. The two 
shafts are supported in bearings k h in a standard 
B, mounted on the valve-case, C. To the shaft c, 
which moves with the drum. a lever with an adjust- 
able weight / is connected by the trunnion mentioned 
above, and the shaft is also connected by a short arm 
and the rod m to a lever fastened on the shaft o, 
which enters the valve-case C through stuffing-box 
p into the induct E. An arm q (shown in Fig. 6) 
carries an anti-friction wheel r, and projects from 
the portion of the shaft within the s -passage 
E of the valve-case, entering a slot ri, made in the 
shank s, connecting the two valves t u. These 
valves are arranged as shown, with the ports or 
openings v v made in opposite sides of the tubular 
induct E, which is closed at its innerend. F is 
the Nen leading out of the lower part of the 
case C. 


The drum A being filled about two-thirds with 
best sperm oil, a driving-belt is passed from a 
pulley on the fly-wheel shaft to the pur W on 
the shaft b, so as to insure a speed of the paddle- 
wheel of about 400 revolutions per minute, by 
which means the oil is thrown against the flanges 
or ribs a, causing the drum to turn in the same 
direction as the paddles. By this action the 
weighted lever is raised, and the shaft o turned 
through the action of the connecting-rod m, the 
valves being, consequently, held in a position 
governed by the amount of work or load on the 
engine; the rotary motion of the drum is, of 
course, resisted by the weighted lever 7. By operat- 
ing the valves by the arm q applied to the connect- 


ing piece there is no pressure on them like that ex- 
rienced when a stem extends through a staffing- 

x, and they are in reality “balanced” and 
easily moved by the governor. 

Fig. 7 shows the application of the invention te 
engines with variable cut off.” Here the lever 
and weight are replaced by a fusee or scroll, L, amd 
a weight, 2, suspended from the periphery thereof 
by means of a chain, 3. A pinion, 6, fixed en the 
shaft C, works into a toothed sector, 7, mevi 
freely on the stud, 4, but secured the nat, 
The stud, 4, is screwed tight into fp 8, which 
is fastened to any convenient part of the engine by 
bolts, 9. In the arm, 10, of the sector, 7, is a 
slot, 11, for adjusting the connection of the valve 
gear. The weights suspended to the scroll hare 2 
tendency to roll the pa, 6, to the right, actaat- 
ing the secter, 7, from right to left, whilst the 
paddle-wheel in the drum A actuates it from left to 
right, causing W the arm, crank, or other 
device fixed to the slot-hole, 11, to move in these 
opposite directions, according to the prevalence of 
the power of the paddle-wheel upon the weights, or 
inversely ; and giving the means of a self-acting 
motion ou the cut-off valves, according to the veris- 
tions of speed of the engine shaft. In this 
governor the resistance to the action of the rexolv- 
“j paddle increases with its speed in a manner 

culated to open the partially closed valves as 
rapidly as possible when speed falls down, becanse 
of the scroll g the weights to act upon in- 
creasing radii as they are lifted up. 

The Allen governor is also adapted for marine 
engines, in which case, however, it is, of course, 
modified, as shown in Fig. 8; for it is necessary te 
dispense with all levers and weights liable te be 
moved by the motion of the vessel. These are re- 
placed by a strong spi ring, 1, one end of which 
is bolted at 2, to the arm B, and the other fixed ĉes 
a loose socket provided with six wings, 3. Ome 
of the wings canna a catch piece, 4,which acta ug 
a pinion, 5, fixed to the shaft C. A smaller pinion. 
6, also fixed to the shaft C, engages in a teothed 
sector 7, with an arm, 8, fixed by a friction sech 
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to the spindle, 0, of the valve G, which it regulates. 
The spring, 1. baving been tightened to the required 
speed by turning the wings, 3, from right to 
left, is secured tight by tle catch piece, 4, its ten- 
dency:being to’roll.the pinton, 6, ap to the left end 
of the raek, 7, ul keep thevalve wide epen. But 
as soon ‘as ithegpeed ofthe paddle wheel in the 
drum *A:beeamesigreater:than required, its action 
upon: the interior ribs of. hs drum A will overeome 
the resistanee ofthe spriug and cause the shaft C 
and pinion ‘6:40 ‘revolve From right to left, thereby 
cau tho rack, 7, to move from left to right, and 
to close partially or totally the valve G, according 
to the greater or lesser speed of the engine. On 
the other hand, as soon as the number of revolutions 
of the paddlewheel in the dram A, and conse- 
y of the engine-shaft, becomes less than re- 
quired, the action of the spring overcomes that of 
the paddle wheel, and the valve G opens wide. In 
this governor ‘the resistance to the action of the 
revolving padulle increases with its speed in a 
manner calculated to o the partially closed 


valves as rapidly as possible when speed falls down, 
beeause of the gresesr-resistance of the spring as it 
gots tightened. 


Such is a description df a form of governor which 
is-comparativety now to this country, only one or 
o having been fixed. -All that need be snid now 


no engine has yet been found which it cannot 
govern. Of the various forms shown in our en- 
gravings, itis probable that Fig. 7 will be found the 
one in greatest demand, as well as most useful; 
thouch of coarse that will not detract from the equal 
merits -of the-others in positions and circumstances 
to which.theyzare suited and adapted. 


Eo 


WALLPAPERS AND DISEASE. 


ETTER drawing renewed attentionito the 

mpoison~duat.given-off by wall-papera appeared 
recently in the Pall Mall Gazette, from which we 
gather that, inion of the writer, the evil is 
much more widely spread than is generally ima- 
gined. Theres but little doubt that very many of 
the papers used for covering walls are coloured 
with pigments which contain considerable quauti- 
ties of arsenic, which finds its way to the lungs in 
the shape of dust, it may be in infinitesima! amounts, 
but still sufficient:to exercise unpleasant, if not dan- 
gerous, influences. The writer of the letter referred 
to, however,eonsiders that arsenical wall-coverings | 
are poisoning eur population wholesale. The dangers 
of sewer gas heve deservedly attracted much atten- 
tion and inquiry in consequence of the alarming 
illness ‘of te Princo of Wales, but the danger 
of arsenical ~wwall-cowerings remains unnoticed ; 


altho elf tre- truth were known, their ill effects 
would be found to rival those of sewergas. There 
is a pec smell, rightly described as 


‘‘fusty,” from all papers containing arsenic; and 
the writer called attention especially to that very 
point in an article published in the British Medical 
Journal of September 30, 1871. This smell appears 
to be due to the evolution of arseniuretted hydrogen 
gas, and may be e dctected by most persons 
possessing sensitive olfactory nerves in nearly all 
rooms where the paper contains a trace of arsenic, 
. butis more distinctly observable after the paper 
has been soaked previous to removal. As a rule, 
the workmen employed to put up or to remove arse- 
nical wall-coverings suffer severely from doing go, 
but they often hesitate to own the fact, because 
their livelihood depends on their powers of endur- 
ance, and their employers endeavour to conceal the 
danger and make light of it for reasons of their 
own. 

It is also said that in paper manufactories the 
sickness and mortality among the workmen is very 
great; but the truth in this matter appears to be 
studiously eoncealed from the public, because, as 
arsenic yields a preat variety of brilliant colours. 
and is exceedingly cheap, it is the interest of the 
manufacturers to employ it. The correspondent 
says he has seen workmen in his honse sick and 
faint from working a few hours at removing a single 
paper from the walls, and it is easy to understand 
how far more dangerous the work must be where 
papere piled one over the other have to be removed, 
and where consequently the amount of arsenic would 
be much greater; while, owing to the accumula- 
tion of papers on the walls, the usual precaution of 
soaking the papcrs cannot be effectually carried 
out. l 

If medical officers would exercise close observation 
as to the colouring of the papers removed in the 
various houses where there bas been sickness, valu- 
able information might be obtained ; for although 
arsenic is used more or less in papers of all colours, 
those with green in the pattern generally contain 
larger quantities than other papers, and, the arsenic 
being combined with eopper to produce green, the 
dust of copper as well as arsenic is inhaled, thus 
involving n double source of poisoning. Blue papers 
also appear to be espocially injurions, whether they 
contain arsenic or not, some being covered with 
blue verditer and others with Prussian blue (also 


used very extensively in distemper wash for walls | 


injurious effects. There is 


(though in this matter: 
kaled than ‘when 8 


of poisonsua unt medfoinal in 


been committed in modern times. 


— ěÁ 
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that this mode of poisoning, which dates from the 


commencement of this century, may account for 


many of the mysterious ailments of the present day, 
especially among women, from which the past gene- 


ration was exempt. Further, it is well known that 


arsenic produces eruptions of various kinds, and it 
appears to be the case that persons occupying 
rooms where there is arsenio-· are especially liable to 
attacks resembling @phthorm, und also to eruptive 
complaints which so-olosely resemble measles, scar- 
latina, and chicken=pox, that they are frequently 
called by -the-same names, and yet do mot appear to 
be nente, dike ‘te ttrne types of thse diseases. 
A , hardly to be distinguished 
from e is also produced by the same 
cause. Is It nt. then, highly probable that the 
apparently Frequent recurrence nowadays in the 
samedndividual uf disorders called by the above- 
mentioned mames—a recurrence comparatively rare 
until the present century be, at- least in some 
measure, attributable te the ‘fact thut our walls are 
reeking with poiscn? If we repariepidemic disease 
as the result of some poison in the blood, of which 
eruptions are but the outward iteken—the effort of 
nature to expel the poison—what can be more natural 
than that arsenic, a subtle blood spoisoner (and one, 
moreover, which is acknowledged to produce erup- 
tions, whils it also cures them in some cases). should 
have this effect? Every medical man in the king- 
dom is treating day after day numerous cases of 
disease originating in irritation of the mucous mem- 
brane, which simulate almost every morbid condition 
under the sun, the trae diagnosis of which would be 
“ arsenical poisoning.” 


ON EARTHQUAKES AND VOLCANOES.* 
By Avevstvs Le Proxcerox, M.D. 
(Concluded from p. 348.) 


6.—Cataclysms of the 13th and ł6th of 
August, 1968. 
mmg ESE cataclysms are some of the most terrible 
known in the history of mankind, as much for 
tho ravages they have occasioned as for their dura- 
tion and the extent of country they buve visited, 
spreadiug dismay and consternation, death and ruin 
among the inhabitants. Beautiful and densely 
populated cities havo been levelled to the ground, 
flourishing seaports swallowed by the sea, whole 
towns, together with their dwellers, have disappeared 
into the bowls of the carth. In Peru the shock 
was felt over a radins of 1,670 miles. In Ecuador, 
43,000 human lives were destroyed in a twinkling of 
the eye. The centre of the earthquake of the 13th 
appears to have been the volcanic zone comprised 
between Arequipa, Tacna, and Moquegua, where are 
sitnated six volcanoes—the Cailloma, the Misti, the 
Ubinas, the Huaina-putina, which made an eruption 
on the 13th of February, 1600; the Tutupaca and 
the Candarare. The focus of the second, that of the 
16th, in Eeuador, was in the volcanic fields of 
Ocampo, surrounded by the three volcanoes, the 
Cotacachi, the Imbabura, the Pasto. 

The prefect of Arequipa, Dr. Francisco Chocano, 
in his report to the Seoretary of State, says :—That 
on the 13th of August, at 5.15 p.m., a very severe 
shock of earthquake was felt in Arequipa, when 
within five minutes the whole city was levelled to 
the ground. The oscillations, from S. to N.E., shook 
the soil with tremendous violence during seven 
minutes: they orme accompanied by gushes of air 


charged with electricity; the motion of the earth 


From Fan Nostrand’s Magarine. 


The writer guys that ‘after umu Pts’ expo- 
rience ‘he ‘ts ‘convinceil thut disentës Šf various 
types haunt thore rooms and houses where the wall- 
coverings vontain arsenic or-other potsots ; and he 
affirms, as the result of obserwition und inquiry, 
that arsenic when inhaled, either ae dust or in a 
gaseous form, poisonsithe bleotend seriously affects 
its circulation, weakening ‘the action of the heart, 
and producing generalna local congestions; that 
| it produces inflammation of the entire mucous mem- 
is, that in no single instance has an Allen (or Hun- brane (thereby affecting every organ of the body 
toon) governor been removed from an engine, and, by degrees), and notably of the stomach and intes- 
tines, giving rise in many cases to gastric or enteric 
fever, but that its actionis so subtle and uncertain 
that the effects may vary to an almost inconceivable 
extent according to constitution and temperament ; 


‘violence at both places, 


and cornices), both of which appear to have very] was such as to make it next to impossible to keep a 
also a blue pigment in firm footing or remain standing. The soil heaved 
nse for such purposes, which contains a great deal up and fell as the surface of the sea during a gale. 
of arsenic. As all unglazed papers and distemper 
washes give off more er less dust into the atmo- 
sphere, though often imperesptible to the naked eye, 
it requires no very great Mreteh df the imagination 
to realise that pofeondts -dirst tits -inhaled cannot 
fail to do harm; and .pBysteMiis Are well aware 
By rave ‘hitherto ignored 
it) that potsoris'are still-nore deletertöns Wben in- 
wille wed, being mere Papidly 
taken up By “the blood. -Consequentfy, Wa variety 
cents d¥ensed for 
cologring wull-papers and washer, it world “appear 
that our whole system-of wall-covéytngs isiprobab)y 
one of the most gigantic‘erfors in hygiene that has 


A sudden obscurity spread over the city, adding to 
the horrors of the event. The waters became muddy 
in an instant. Dding'the night of the 13th, thirty- 
five slfSeks“wére counted, but the soil was in con- 
tinons -Lod detonations were heard every 
instant und in rapid surcesslon, liko the rattling 
of musketry during a battle. Rents were opened in 
theearth; sources sprang forth thrdugh them soabun- 
dant as to inundate marty places; others have eunk 
and disappeared. The shocks continued at intervals. 
The Misti sent forth enormous colanms of smoke in 
the midst of horrid detonations. Snch were the 
events of that memorable afternaén of August 13th. 
1868, that were witnessed by the inhabitants of 
Arequipa. All these phenomena I have reviewed 
and tried to explain are effects of volcanic action. 
Arequipa is built on the slope, hay, at the very foot 
of the Misti, and has at periods nearly equidistant 
been destroyed. On the 2nd of Janmařy, 1582, an 
extremely severe earthquake shock that city to its 
very foundations; another, equally terrific, occurred 
in 1587; then another, in 1590, that laid to the 
ground the city of Camaria, n immense tide wave 
invading the ground, inundatiif® the Perurian 
shores; again, on the 18th of Jéffitiry, 1600, when 
the volcano Husyma-patina Mile an eruption: 
again, on the 25th of November, 1604; again, in 
1605, when the city of Arica was destroyed; again, 
on the 13th of May, 1647—the shock was that time 
felt along the whole coast ; again, on the 22nd of 
August, 1715; again, on the 6th of February, 1716 
—day of the destruction of the city of Torata: 
again, on the 27th of March, 1725—this earthquake 
shook the whole southern coast, and m port of 
Callao was submerged by the sea; again, an the 13th 
of Mey, 1781. I merely mention thase emthquskes 
as “thoy wre the met ‘temportent, passing in silence 

Of rere ST winor intensity, that at short 
intervals kave occurred, warning the inhabitants of 
a 1 Te 1 ee 151 ~wasea fecus of 
electro-chemical action, whose li attivity con- 
tinually threatened their st Na l 

Commandant Thomas Layseca, of the forces 
stationed at Torata, informs us that the carthquake 
was felt at 5 p.m., lasted twelve minutes; and that 
from the 13th to the 15th, date of his official report, 
600 shocks had taken place. 

In Tacna, on the 13th of August, agama oscilla- 
tory motion of the earth occurred at 5 p.m., lasting 
five minutes. At that place, for several days previous 
to the 13th, subterranean noises were heard, and some 
light shocks felt. When the earthqnatre occurred 
the day was cloudy, and shortly after it began to 
rain (a strange phenomenon in aj, iry where it 
never rains), to the 16th of August, that is, Auring 
three days 64 vibrations, ac ied with sub- 
terranean noises, were felt; large anil deep rents 
opened on the surface, and gushing through the 
openings. In Palea and La Portada, on the road to 
Bolivia, the shocks were most violent. Large por- 
tions of hills became detached, and rolled down the 
valleys—the mountains being split open with fright- 
ful noise. 

I will call your attention to the fact, that in this 


place the motion of the earth was different from that 


at Arequipa, being oscillatory, instead of undulating, 
as it was at the latter place ; notwithstanding its 
g such thet men could 
scarcely ‘keep their footing, tho results were quite 
different. The etronglystone-built city of uipa 
was levelled to the ground, while in Taona 40 
houses were destroyed. This fact would tend to 
show that the oscillatory motion causes leas ravages 
than the undulating. Again, the premonitory 
symptoms of the impending castrophe were distinc, 
but passed anheeded. Electro-magnetic distur- 
bances took place also in the atmosphere, cansing 
rain to fall—an occurrence which seldom or ever 


takes place in this part of the country. In Choco- 


rento, a Village in the valley of Acari, the earthquake 
took place at 4.30, destroying all the houses in tho 
valley. The shocks succeeded each other in rapid 
gutcession; the sea rose mountains high, and ran in- 
land one and a half miles; all the watercourses 
became dry; the ground opened in many places, and 
water gushed up through the fissures in larre 
bubbles ; continuous noises, resembling the roaring 
of cannons in a battle-field, were henrd incessant! ys. 
It would seem that the phenomenon manifest i 
ltself at this place thirty minutes in advance of the 
other localities; bnt this is evidently an error of 
computation of time on the part of the observer ; 
908 this valley is in close proximity to the other 
aces. 
j In Moquequa, the earth began to shake at 4 45 
p-m., five minutes in advance of Arequipa and Arica, 
about 90 miles to the south-west of the former city. 
There the vibrations were riways preceded br 
electric discharges, louder than the heaviest can 
nonading; were from east to west, alternating witt 
vertical shocks, and succeeded each other wit: 
frightful rapidity during tive to six minutes. Tr- 
hills of limestone were split, the rocks rent in sma. 
pieces. The soil opened, and through the openir :;: 
issued streams of blackish and pestiferous water. 
With Arequipa and Moquequa, tho city of Arie. 
is that which has suffered the most. Situated c+ 
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the sea-coast 40 miles to the south-west of Tacno, 
it is the most important port of Peru, next to Callao. 
At 5 p.m, a very severe earthquake was felt on 
shore, says the commandant of the ill-fated frigate 
America, which was stranded that day. All the 
houses in the city surged, and with an ominous 
crash fell to pieces; then the earth was seen to open, 


a rolling, rumbling noise was heard, and gases, 


stifling gases, emanating from the fissures, soon. 


filled the atmosphere, severely oppressiug all living 
creatares, cansing them a.sensation of suffocation, 
The shocks lasted ten minutes, and sucoeeded each 
other at short intervals, and were accompanied with 
subterranean explosions. The hills themselves were 
seen to stagger like intoxicated beings. Large 
boulders, detached from their brews, rolled down 
their slopes, while their sides were seen to give up 
the dead bodies of the Ayinarcis, that for centuries 
had been intrusted to their safe keeping, and had so 
long cefully slept in their solitary resting-place, 
the slamber of death. These mummies seemed to 
have emerged from their graves, as if to witness the 
convulsions of mother earth; and their lifeless 
mouths appeared to laugh, exhibiting gumless rows 
of white teeth, at the terror of the living seeking 
refuge in open places, and flying to the top of the 
high lands for their lives. The shocks came from 
the south; the skies were stormy, a very light wind 
blew from a southerly direction. The whole soil of 
the country, as far as it could be seen, was moving ; 
first like a gave, from north to south, then it 
trembled, and at last upheaved heavily. 

During that time a very strong current from the 
south set in in the bay. The current was so strong 
as to set adrift the boat of the frigate America, sent 
to shore for the commandant, e 
efforts of the crew. It measured 5 miles an g 
lasting tive minutes. Then came a second current 
from the opposite direction ; this left the bay nearly 
dry. Currents, now from the north, then from the 
south, succeeded oach other with great frequency, 
and became so rapid as to make it impossible 
send boats to rescue the people who were seen float- 
ing on the palisade and imploring help. The frigate 
began to drag her chains and anchors. At 6.45 p.m. 
the currants increased to 91 miles, their duration 
being from five to ten minutes; ut 7.5 p.m. a current 
came from the south, its rate 104 miles. Then the 


is elevated 9,500ft. above the level of tbo ocean. 


able being those that occurred in 1575, 1587, and 
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6 a.m. of the 15th has employed 29 hours to travel 
6,120 miles. Its velocity may, therefore, be com- 
puted at 211 miles per hour. Its violence, even 
then, was extraordinary. The Island of Chatham 
to the eastward suffered greatly, for the wave that 
struck it was of such magnitude as to completely 
destroy the colony of Tupinga on the North. 

The tidal: wave- reached Hokodadi (Japan) at 
10 a.m. on the 15th, presenting itself by s series of 
waves that caused the sea to recede and be de- 
pressed until 3 p.m. under its level, and rise again 
abeve it with great velocity. During 10 minutes 
per watch a difference of 5ft. was measured; the 
constant elevation and depression of the tide at 
that place being only 24ft..to 3it. It reached the 
Sandwich Islands on the 14th at 8.46 p.m., and 
continued to manifest itself during the lith, 15th, 
and 16th, by a series of waves, rising and receding 
3ft. to 4ft. every 10 minutes.. 

From these data a comparative table showing the 
time employed by the tidal wave to reach the 
different places may be thus formed : 


Greenwich Time. Local Time. 
Dates. h. m. Dates. b.m. 
Peru e 940.013... 5 Opm 
Sandwich Islands 14 ....2 6... 14... 3 45 am 
New Zealand. .. . 14. 7 6 . 15.. 7 O am. 
. 14 . 13 6.215... 10 20 am. 


Fifty-six hours after the rnin of Arequipa and 
other citics of Peru, ancther terrible cataclysm 
visited the northern provinces of Ecuador. The 
volcanic fields of Ocampo seemed te have been the 
focus of the electro-chemical action whose effects 
culminated im the destruction of 40,000 human 
lives, and the ruin of the cities of Otabalo, Ibarra, 
Atmitaqui, Catacachi, Perucho, San Antonio, San 
Pablo, and many smaller towns and villages, vesides 
part of the city of Quito, the ancient capital of the 
Seyris, or Kings that governed the Empire of 
Quito, before its conquest by Huayna-Capac, and 
the modern capital of the Repablic of Ecuador. 
Quito, built on the slopes of the volcano Pichincha, 


its. orater vomiting lava, ejecting large stones; the. 
ground at the base of the mountain opened in 
numerous places, and through the renis spouted 

forth currents of water impregnated with sul- 

phuretted hydrogen gas; these occurred on tho 14th 

and 15th of August. 

The earthquakes. that destroyed the northern 
parts of Ecuador had their centres of action in the 
fields of Ocampo, and in some of the numerous 
active volcanoes that are strewed ail over the great. 
ema of Quito. They took place on the 16th ot 

ugust. 

_ The earthquakes. that oceurred the 16th of August 
in San Francisco and various other places in Cali- 
fornia had probably their origin among tle 
numerous volcanic fields that are so frequently met 
with in that country; and their centre of action 
may have been the same that has produced lately 
15 earthquakes of Sacramente, Inyo, and other 
aces. 


MECHANISM.” 


'N the spring of the year 1869, a course of Cantor 
lectures was delivered by Jobn Anderson, 
Esq., of Woolwich. The subject was “Applied 
Mechanics,” and the complete course will be found 
in Vols. IX. and X. of the Enouise MECHANIC. 
Mr. Anderson closed those lectures with the follow- 
ing sentence :—“ It will be found that so long as 
any of Nature’s secret laws remain unexplored, 
well-directed irrepressible thought will alight on 
new discoveries one after another; and to the end- 
less variations of mechanical combinations there is 
practically no limit.“ To some of the elementary 
forms of these endless variations of mechanical 
combinations” our attention in the present course 
of Cantor lectures is to be directed. It may appear 
disheartening to enter upon aninquiry which at the 
outset is said to consist of endless variations ;” 
but by classification and division, not only all the 
inhabitants of the world, but all of which the world 
itself is made, and even the very universe, has been 
brought under carefal and minute examination. 
The words—animal, vegetable, and mineral—com- 
prehend the world and its inhabitants. Division 
and sub-division have so placed these that those 


Several times it has suffered from thse eruptions of 
the Pichinche since the conquest, the most remark- 


1660. The cataclysm of the 16th of August seems, 


however, to have been the most disastrous that 
has afflicted these regions, the most voleanic known 
onthe globe. Here are found grouped on a plateau 
aboat 200 miles long by 80 broad, a great many 
volennoes, which, for the most part, at different 
epochs since the conquest, have ‘giver the most un- 
mistakable proofs of activity, ‘The Chimborazo, 
the Cotopaxi, the Pichimcha, tke Altar; the IIlina za, 
the Corazon, the Cayambé, the Riobamba, the 
Sengai, and many minor ones, are here gathered 
nearly within sight of each other. The earthquakes 
that visit Chili, Pern, Ecuador, and Oalifornia, 
within the five days that elapsed between the 13th 
and 19th of August, notwithstanding their synchro- 
nism, did not originate from the same centre of 
action. Each had a distinct focus, to which a 
greater activity was communicated by coming in 
contact with some of the points of. the voltaic 
arch formed, in those days, by the relative posi- 
tions of the sun, moon, and earth. In Quito 
met eorologie disturbances. ocogrred on the 15th: 
heavy showers of rain and hail, and heavy 
thunder; at 1.20 a.m. of the 16th a severe shock of 


sea began to retire slowly from the shores, 
leaving the boats dry. It receded about: to 
the line of extreme low tide, when at once it rose 
again and imvaded the land. It reached a height 
of 34ft. above high-water mark, overflowed the 
town, and destroyed everything that the earthquake 
had left standing. The waters rushed back in the 
ocean, and rose again to the same height as before. 
Several times did the advancing waves wash over 
the doomed city; several times the force of the 
waters carried all the débris of the ruined habita- 
tions of men, until at last, retreating about two 
miles, it returned as an immense wave 50ft. high, 
ca the frigate America more than a mile 
beyond the railway traet, in a place called Chinchero, 
and the American ship Wateree about» mile further 
up the : 

Eleven tidal waves occurred ; the intervening time 
between each invasivo wave was three minutes, the 
third invasion having occurred soon after the first, 
aud the last and largest twenty minutes after the 
first. At Iquique the earthquake lasted five minates, 
the sew rose 30ft. above its ordinary high-water 
mark, and covered the town to the extension: of 
600f. At Ilo, north of Aries, the sea retired, leaving 
the shipe completely dry, and rising againin a 
wave 40ft. high washed away all the houses and 
everything else. At Islay the waves obtained aiso 
an altitude of 40ft. over ibeir-natural level, and 
covered three times the wharf without doing mueh 
injury. The town, being built on the summit of a 
very high cliff, escaped destruction. Caracas, a 
small landing place near Jiseo, was swallowed by 
the sea, and the boats that were in the bay carried 
away and loft two miles inland. In Callao the 
earthquake was felt at 4.46pm It came with an 
oscillatory motion—a motion similar to that of a 
boat in calm weather; it lasted ten mimutes; at 
6.30 pm. another shook was felt, of five mnintes 
duration. A few minutes before seven high-water 
was to take place. The water, instead, ‘to 
: recede; at 10.30, for the first time, the water 
reached a higher level than it was ever known to 

have attained before, within the memory of man; 
at eleven a tremendous wave, 16ft. bigh, invaded. 
the land to upwards of: 600ft. from: the beach; 
currents set in from opposite difectlom at a 
| velocity of three to fonr miles an honr;.at the 
time a soft breeze from the sonth west blew; the 
| Atmosphere was perfectly clear. 
| These are, in as few words as possible, the phe 
i Domens that were noticed during the terrible 
| Cataclysm of the léth of August, 1868; the greatest. 
Perhaps, on record, with that of the 16th of the 
| same month, which visited the provmee of Im- 
babura during our historical period. 

Following the great tidal wave which: originated 
on the coast of Peru, on ite way across the 
P acific, aud taking into account that the difference 
in longitude between Arica and New Zealand is 
approximatively 9 hours, we shall find that the 
wave having reached tho New Zealand coast at 


shake at. intervals to the 19th. All the principal 
churches were levelled to the ground. 

In the distriet of Catuohiitwo towns wese totally 
destroyed without leaving atraeeof havingexisted. 
The town of Atmitaqui was destroyed; in that of 
Ibarra, the capital of the province of Imbaburi. 
18,000 persons: perished ; rents were opened and 
closed; huge pieces of rooks were seen tumbling 
down the.sides of the mountains, hills sank, carry- 
ing. with them sugar- cane plantations, houses, and 
everything on them. That where tha.city-of Otalavo 
was built sank and was replaced by a lake. Where 
Cotacachi once stood is now a swamp; large 
quantities of stone were hurled from the Cota- 
caehi; from the Imbabaru issued a torrent of mud, 
the flow of which was followed by that of water; 
ftom the crater: of the Ocampo were ejected large 


seen in a state of constant eruption. Dark clouds. 
of dust.and.a heavy rain of fine powdered earthy 
matters fell; a total darkness prevailed and covered 
‘the country as a pall, the obseurity of which was 
illaminated at intervals by flashes of light from the 
voleanoes, amidst continuous detonations that. 
resembled the roaring of a distant cannonading. 
ing all these date, I came to the concla- 
sion that the production of these phenomena had 
its origin in four different centres of action. Those 
felt in Peru had for centre the country between 
Moque qua, Arequipa, and Arica, encircled by the- 
four volcanoes—the Misti, at the foot of which is 
situated Ariquipa ; the Huayna-putiua, the Ubinas, 
and the Tutapaca, forming part of the chain of 
Cordilleras immediately behind Moqucqua. 
The earthquake that shook the greatest part of 
Chili seems to have originated in the volcano of 
Leullalloo, situated 240 miles from Copiapo. It was 


earthquake was felt, then the earth continued to- 


ies of butiminons matter. The Sangai. wae. 


with similar distinctive féatures are soon classified 
side by side. 

A Ceres sion upon these words for a few minutes, 
even thus early, will not be out of place. To 
Aristotle, who was born about 384 years befere the 
Ohristian era (he died 322 B. c.), we owe much in 
respect of a development of the system of classifi- 
cation and division. When Aristotle was classifying 
natural history, and seeking for some distinctive 
feature by which to distinguish men from every 
other ani in the, same class, he selected 
for hima name appropriate at this day—he called 
man a making animal; for man was the 
only animal in the creation that made tools for his 
own special purposes. Had Aristotle lived now, 
how much more appropriately would this character- 
ist io have applied, and yet our surroundings might 
have deprived us of the man; for Aristotle was ap- 
pointed tutor toa youth then fourteen years of ago 
—that yonth is afterwards known in history as 
Alexander, the Great; but Lord Bacon, in his 
% Advancement of Learning,” writing of Alexander 
the Great, says that he does not choose to con- 
sider him Alexander the Great, but prefers to ca 
him Aristotle's il. In these days, and in this 
country, more indebted as it is than any other in 
the old hemisphere tothe scientific development 
of the tool-producing faculty, and to many other 
science faculties, we may look in vain for such en- 
conragement. Alexander did not forget his science 
tutor, for history records that he allowed Aristotle 
800 talents per annum (a large sum, however tho 
talent may bə esti with which to prosecute 
his studies in natural history. May it not be that 
in England in the present generation there are no 
Aristotles because thore are no Alexanders ? 


By a like law of broad classification we may say 
of our present subject there are two marked groups, 
under one or other of which may be arranged all 
our mechanistic contrivances. These groupings 
are comprehended in the words structures and 
macbines. The considerations which present them- 
selves v considerably, according as one or 
other of these divisions is under notice, and 
unfortunately for the science and practice of 
mechanics in the full acceptation of the term me- 
chanics, modern usage has disjoined what should 
always have been united. The class of men whose 
business requires that they shonld attend to the 
branch called structures disr the branch called 
machines. The compliment is repaid. The mind 
of: the man who thinks of structures is ever dwelling 
upon contrivances for securing stability and per- 
peiual rest, whereas the thoughts of the mechanical 
engineer dwell upon contrivances for securing mo- 
tion, and he sometimes dreams of making motion, 
and not rest, perpetual. Althongh each of these 
men look to mechanical aids for accomplishing his 
purpose, they look at them from two very diferent 


* By the Rev. ARTHUR Rico, M. A., being the Cantor 


reported to have broken ont in a violent eruption, ' Lectures delivered before the Society of Arts. 
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standpoints, and in very different coloured lights. 
The man who deals with structures is always think- 
ine of strats, tensions, pressures, and frictions, and 
be adopts those means which seem most likely to 
Serre what he calls stability and immobility. The 
ether man considers that to A the machine in a 
state of rest, to so proportion the powers as that each 
elementary part of that machine shall be in equili- 
beim, is to put a machine in a state of absolute 
Meese Now, idle machines, like idle people, do 
ms a> good; they destroy themselves, they rust, 
They in fact decay, and, to borrow the phrase from 
the workshop, we may say of idle machines that 
tbey really eat their heads off.” The true state 
eS a machine, as those who are concerned with them 
knew well, is a state of motion. So completely is 
his idea ef motion impressed upon mechanists, that 
vest as accomplished by strats, and stays, and rods, 
f.rms ne part of the mental employment of the 
mechanician. A mechanician bas no faith in the 
meachine requiring rest. Ifa mechanician wants a 
yeece of machinery to pause in its work, in order 
shat another part of that machine may go through 
some operation or other, he accomplishes it by 
extablishing such a relation between and amongst 
the motions of the respective parts as shall produce 
abe result he requires. As two waves of light or of 
sound in opposite phases produce, by coalescing, 
derkness or silence, so two motions can be so me- 
ehanically combined as to produce absolute rest. 
The owner of a machine considers a machine 
-wortby of room on the floor of his factory only so 
Bang as it can move and is moving; and, indeed, 
nowadays, that is hardly sufficient for manufacturers 
sad owners of machinery. Machines are expected 
te be not only diligent when they are at work, but 
ta go back, when they haye done their work, with a 
speed which no employer has ever yet considered 


az empty spade to the ground at twice or three 
dnes the speed with which he lifts a full one. A 
machine, however, is expected to do this. It is 
expected when it hse done one stroke of work, 
kterally without turning round, to ran backwards 
at twice er thrice the velocity at which it does its 
work in order to start and do another stroke. Nor 
is it ia readiness to return to its work at an increased 
speed that any great triumph of mechanistic skill is 
moticed. There is hardly a plan or device for the 
saving of bodily labonr, nay, there is hardly a 
heine for saving mental thought, that mechanism 
is not both expected and requested to undertake. 
Mechanism burrows in the earth, it builds our 
houses, it conveys us by land and by water, it 
ot hes us, it supplies us with teeth, it will even do 
= large portion of the work of digestion if we wish, 
it cuants for us, it determines the weight of our gold 
and silver coins, accepting or rejecting those coins, 
as, in its mechanical judgment, it deems best; and, 
to erown all, it thinks for us; it calculates, it sets 
up its own type, it prints its own calculations, and 
asd if by any accident it makes a mistake, it rings 
a bel and tells us it has done so. 

Thas, not only English society, but all society 
depends upon meehanism, and it is, therefore, 
siugular that educational books, and even treatises 
upon mechanics, lay the foundation of all the 
in formation and instruction that they give, not 
in states of motion, but in states of rest. To 
pat levers, pallies, inclined planes, wedges, and 
serews in states of 1 equilibrium, to demon- 
strate By tedious and complicated reasoning what 
M called the parallelogram of forces, to be poring 
over problems for establishing equalities by both 
geometric and analytical formule— these constitute 
a large portion of the so-called scientific mechanical 
knowledge contained in our treatises upon machi- 
Dery for students—at least for those who are 
beginning to study. If a few advance beyond 
elementary knowledge, they are generally confronted 
by stil? more complicated and uninviting discussions 
upom tie laws which have much to do with 
mot ions in the universe, but little or nothing to do 
with motions on the earth or in our machines. 

Pn ¥788, when Lagrange published a great and 
Ene example of analysis, he wrote in the preface of 
the book (it was upon machinery) :—‘'‘The reader 
wii find no figures inthis work; the methods which 
T deliver do not require either instruments or geo- 
yeetrical or mechanical reasoning, but only alge- 
bexical operations.” Lagrange herein made 
mechanics subservient to analysis. Analysis ought 
te have been made subservient to mechanics. Oar 
books of mechanical science deal with questions 
chiefly of rest or of celestial motion only; hence 
ahe man who wants a machine for a given purpose, 
who wants to combine certain motions, turns in 
disappointment from volumes that he considers are 
ax lasions and snares. Bo far as power, and so far 
as strength of materials are concorned, he is satis- 
fred that these are ample for all his requirements. 
Until he can obtain such a combination as shall 
secure a special end, questions of construction and 
equilibrium are not felt by him as matters really 
@ even Momentary consideration. He knows that 
H the motions he needs are won, he will 
bave no difficulty whatever in producing the rest. 
To modify control, and regulate the motions of 
eemmected materials, constitutes the chief ob- 

ect of study with those who hope, by machinery, 


to improve upon mahual labour. This study is 
clearly independent of the building of the machine; 
it is clearly independent of all those parts of the 
machine that are comprehended under the word 
equally independent of the 


“ structure.” It is also 
source whence the machine derives its power; and, 
further, it is quite independent of the work to be 
done by that power, after it has passed through 
the machine. What it does involve, however, are 
any mechanistic contrivances by which motions 
may be changed, or constrained, or diverted, and 


that, appearing in one form, existing for a specific 
purpose, they may be transformed into another 
exactly adapted to the purpose required. Thus it 
will be for a pre-arranged object, and to follow a 
predetermined law. This is that which is compre- 
hended under the word mechanism, and it is in 
consequence of the development of this aptitude in 
the few minds given to the special study—and thoy 

er 


ehended 
anism, it may be well to regard 


have been but few—that England owes 

present manufacturing industries. 
Having thus Sx parnog what is com 

under the word mec 

what it is that is excluded. 

tells us that motion is a consequence of force. 


acts motion ensues. 
arrest an ensuing motion, it is usuall 
introduction of an opposing force. 


nation of motions. 


The branch of mechanical studies wbich thus 
considers force as compelling rest, or preventing a 
change of motion, is called statics; and states of 
rest produced by opposing forces, except when the 
mechanism is called upon in the interval to perform 
some special operation, do not concern us, and 
further allusions to questions of statics may be put 
too great. There is no law upon a labourer to return aside. 
But force may produce change, either in the 
amount or direction of motion, and the branch 
of mechanical studies which comprehends this is 
called dynamics. The term dynamics is 5 d 
of an 
operation that it is a dynamical one, gives just 
about as much information of the operation as to 
say of a substance that it belongs either to 
the animal or vegetable kingdom. Division and 
sub-division must enter, in order to an accurate 
and instructive investigation of questions of a 
Two of these divisions are 
so intimately related in the branch of dynamics to 
be treated of in this course of lectures that a dis- 
tinction must be drawn between names much alike. 
M. Ampere, in the year 1834 (for that is about the 
time when this subject first began to attain special 
before I emploved 

I had remarked 


0 


vellously comprehensive one. To say 


dynamical character. 


consideration), wrote :—‘ Lon 
myself upon the present wor 
that it is usual to omit, in the beginning of all 
books treating of sciences which regard motion 
and force, certain considerations, which, 


then proceeds to describe the science, and calls it 
kinematics, from a Greek word, onus, 


was taken up by others, and the progress of the idea 
is interesting. He (M. Ampere) defined a machine, not 
as it had hitherto been considered -an instrument 
“by means of which we may change the intensity 
and direction of a given force,” but as an instrament 
“by means of which we may change the direction 
and velocity of a given motion,” hereby excluding 
force from all considerations of mechanism. Mr. 
Willis, to whom I shall have occasion to refer again, 
proposes another definition, namely, to consider a 
machine as an instrument by which to produce, 
not motion simply, but relations of motion 
between parts, thus setting aside M. Ampere's defi- 
nition that a machine is an instrument to change 
the direction and velocity of a given motion. 
Dr. Whewell, in bis Philosophy of the In- 
ductive Sciences,” in the first volume, page 
144, has a very short chapter indeed on “ Motion,” 
and he was well competent to write a long one 
on the subject. He wrote in that chapter, 
in 1840:—“ Motion should be considered quite 
independent of its cause—force. The science might 
be termed ‘ mechanism,' in contradistinction 
to ‘mechanics proper,’ or ‘ machinery,’ in which 
force is taken into consideration. Such a science 
is the science of mechanism independent of force, 
and I consider it to be the solution of a problem 
which may be expressed in these words: To com- 
municate any given motion from a first mover to a 
given body.’ The necessity of this separation (says 
Dr. Whewell) has been seen by those who have 
taken a philosophical view of the sciences.” Dr. 
Whewell, it will be observed, excluded force, and in 
this respect he follows M. Ampère’s views, expressed 
just six years 8 

Thus has arisen the distinction between two very 
similar terms, kinetics and kinematics. Each term 
involves considerations of motion, but in two very 
different aspects. In kinetics it is not mere motion 
which is considered, but the relations that motions 
bear to forces. Hence questions in which the expen- 
diture and nature of force, and the motions pro- 
duced, are considered belong to kinetics. Kine- 
tica 5 the laws of energies, and the modes 
by which men may best avail themselves of these 


All our 55 

0 
sure are we of this, that we say that whenever force 
If, however, it is wished to 
done by the 
hus, even in 
this aspect, rest, observe, is the result of a combi- 


duly 
developed, must constitute a special science.” He 


which 
signifies motion. Further, he makes a proposal which 


laws. We are too prone asa people to generalise 
laws; and what we find to be trae under one set of 
energies, we assume to hold. good under another 
set. Such is not the case. The energies of gravity, 
electricity, vitality, affinity, light and heat, require 
different treatments, in order that each may be most 
advantageously utilised. 

An example or two may make clear the distinc- 
tion now insisted on. 

The velocity and penetrative or destructive effects 
of a cannon ball, in relation to the character and 
explosive consequences of the energies of gun- 
cotton, gunpowder, nitro-glycerine, d ite, or 
whatever other elements are used, Noni bes ques- 
tion in kinetics. 

Again, that singular calculation, that if a man 
were engaged in producing a certain motion, as, 
for example, drawing water from a well, by the 
expenditure of his muscular energies through 
the period of bis manhood, he would raise 
by the mechanism of his bodily frame no more 
water than could be raised by one load of the best 
Wallsend coal, hence completing the parallelism, 
and 1 it to the form of money value —and it 
is wonderful how much more we appreciate these 
things when they are put in a money value — the life 
energy of a man acting through the mechanism of 
his muscular system does not exceed the energy of 
a load of coals employed Mirong the mechanism of 
a scientifically-made engine. other words, given 
the two mechanisms, the life of a man ® not worth 
more than about 60s. Had man been created for no 
higher destination than this, we may depend upon 
it he would have been put together as a piece of 
mechanism very different from that on which he is 
now constituted. 

In kinematics these elements of force occupy no 
attention whatever. Neither the force that produces 
the motion, nor the forces impending the motion, 
nor the forces that these two motions call into 
action, none of these belong to the division of the 
subject with which these Cantor lectures have to 
Kinematics, therefore, is a science of mere 
motion; even elements of strength are not consi- 
dered in it. The galloping tortoise which we see 
advertised in the windows in the streets of London, 
and that tricky little mouse that you see creeping 
up the hands of men in Oxford-street or Lombard- 
street, claim from mechanicians quite as much 
attention, and involve questions of mechanism 
perhaps quite as curious as Babbage's calculating 
machine, or those singular things, the orreries of 
the last century. It is, therefore, the division of the 
subject called kinematics with which the ent 
course of Cantor lectures is chiefly con p 


(To be continued.) 


—— 
HEATING STEEL. 


believe that overheating has condemned 
splendid steel more frequently than anything 
else. Make it well hot that it will work easier 
is a common saying, and sounds well in the shop; 
but when heating steel, don't follow the advice, for 
although it may seem to work easier when over- 
heated, the error committed thereby will soon 
become apparent. All cast steel (excepting the 
comparatively new article, ‘chrome cast steel,” 
which has properties entirely its own) requires the 
most careful heating. The fire must be 
by the size of the work; and in 5 steel, 
beat the coals around the outside of the as soon 
as the flames begin to break out in order to prevent 
the heat from escaping. To save fuel, damp the 
coal and throw water on the fire if it extends beyond 
its B i limits. 

o ascertain the heat of the steel, says The Hub 
(U.S.), draw it out of the fire, and that often; for 
it requires to be well watched to heat it properly, 
and if not hot enough, thrust it in iaickly again 
but be careful not to use a higher degree of heat 
than is absolutely necessary to effect the desired 
purpose, and to use as few heats as possible. Steel 
is essentially iron with a larger ingredient of carbon; 
therefore, too frequent heating or overheating burns 
out the carbon, and thus spoils its valuable charac- 
ter. Many smiths have the idea that so long as the 
steel does not fly to pieces when they strike it with 
the hammer it is not too hot; but this is an 
erroneous idea, and easily proved when it comes to 
be hardened, and when it is brought into use. We 
therefore say , that no forger can be too care- 
ful in the heating process, and when he takes the 
heats. The practical eye will soon learn when it 
is heated properly for forging. But few forgers will 
admit that they spoiled the work by overbeating, 
and yet this is unfortunately most frequently the 
case. 

For welding cast steel, a flux is Pala in order 
to prevent oxidation of the surfaces to be joined. For 
this purpose, use a composition consisting of sixteen 
parts of borax and one of sal ammoniac, which has 
been boiled together over a slow fire for an hour, 
and when cold, ground into a powder. The steel is 
first heated a little, then dipped in the flux, and the 
heating continued until the metal has attained the 

roper heat. The flux is then fased over the sur- 
aces, and has dissolved any oxide of iron which may 
have formed. The two surfaces to be joined are 
laid together and strack continuously, working 
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toward the edges in order to expel the flux and in- 
sure a perfect union of the mets steel is 
joined to wrought iron without difficulty ; but when 
cast steel is to bo welded to wrought iron, the 
greatest care is reauired, or else no sound weldin 
will be effected. By using the above mention 
flux, it can be done; but in all cases whero steel is 
to be joined to iron, the steel—no matter what kind 
—should never be heated to so high a degree of 
temperature as the iron. 


IMPROVED SCREWS FOR WOODWORK. 


1 are but few persons who have not expe- 
rienced the difficulty of driving home a screw 
into hard wood. This difficulty is overcome by an im- 
roved form of screw recently patented in the 
United States by Mr. E. S. Willis, of Cogan 
Philadelphia. The first part of his 
invention relates to a spoon-shaped 
int to the screw for forming 
ring and tapping device, so as to 
dispense with the necessity of boring 
soft wood previous to the insertion 
of the screw. The second part relates 
to a central bore in the screw from 
the concavity of the point throughout 
its whole length for the passage of the 
borings. The accompanying engrav- 
ing fully explains the device. This 
screw will not split the wood, as 
the spoon point cuts through the 
fibres, nd the central bore allows 
ample space forthe chips. Machine 
screws made on this principle are 
found to operate well. They are 
made with a square head instead of 
the slotted head represented in the 
illustration. In putting ordinary F 
screws into hard wood, the friction * 
attendant upon the thread crowding the fibres out 


of place is very great, and it is work to drive 
the screw. With the improved screw, the fibres 
are cut t h by the tapping point sufficiently to 


remove a portion of the friction and to secure easy 
driving, but not enough to provent the screw. retain. 
ng a tight hold on the wood. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


Preserving the Polish of Steel Instruments. 
—For this purpose the Lancet confidently recommends 
a mixture of equal parts of carbolio acid and olive oil, 
emeared over the surface of the instrgmenta. The plan 
is mueh used by medical officers in the navy, and is 
found to preserve the polish and brightness of the steel, 
however moist and warm the climate may be. 


Washing out Locomotive Boilers. — The 
“Report of the Committee on Boilers and Boiler 
Materials,” on page 17, of Fourth Annual Report 
American Railway M. M. Association, contains the 
objections to blowing off boilers, and allowing them to 
cool before washing out. As the heat retained in the 
boiler after blowing out bakes or hardens the mud or 
other deposit, a proper method is to blow off steam, and, 
after the pressure is off the boiler, to run in cold water, 
while hot and impare water is run off, thus gradually 
cooling the boiler until it is cold, after which time 
washing out with cold water will not injare it. 


Improvement in Fractional Distillation.— 
Linnemann has successfully applied to laboratory 
purposes the principles of a method largely used in the 
arte, in the construction of the so-called dephlegmators. 
This principle consiste in partially condensing locally 
the vapour which rises from a boiling liquid, in such a 
manner that the vapours which sabsequently rise shall 
pas through the condensed liquid, and thus in a cer- 

measure be washed. The apparatus employed 
consists simply of a vertical tube, attached to the fiask 
in which the liquid boils, and containing six or eight 
little caps of platinum wire gauze separated from each 
other by small intervals. . 


Liquid Lenses.—A leeture experiment adopted 
by Professor Henry Morton illastrates very forcibly the 
action of refraction. A magic lantern is arranged verti- 
cally in connection with suitable mirrore to throw the 
image upon the screen. An empty watch glass is sub- 
stituted for the usual objective lens. Ifnow we intro- 
duce anobject, as, for example, a photograph on glass, of 
course, no image will be processa om the screen, but 
only a nebulous patch of light. On pouring water into 
the watch glaas, however, a well defined image is pro- 
daced. On replacing the water by aloohol, muriate of 
tin, or other more highly refracting liquid, a lens of 
higher power is obtained. 


Submarine Railway.—The railroad bridge which 
has been ed to extend across San Francisco Bay, 
from the mainland to Goat Island, is of a submarine 
character. It isan immense iron tabe intended to be 
sank from 28ft. to S0ft. below the surface, and held in 
its J by its own buoyancy and by cables and 
musbroom anchors. The tube is to be 20ft. in dia- 
meter, and made of boiler iron, strengthened by an in- 
ternal framework of iron beams. The invention is 
based upon the ides that the buoyancy of the tube will 
be equal to the weight of a train of cars. Anchors are 
to hold the tabe in place. 


| where the light was strongest. 


SOIENTIFIO SOOIETIES, 


— — 


ROYAL ASTRONOMICAL SOCIETY. 


Ts last meeting of the Session was held on 
Friday, June 14, the President, Professor 
Cayley, iu the chair. The mee was well attended, 
and there was a considerable influx of valuable 
That on 
Photographio Irradiation, . 
by Lord Lindsay, attracted much attention. His 
lordship—after having remarked that in the photo- 
graphs taken on the occasions of the late eclipses 
the dark limb of the moon is eaten into, and that 
the image of a luminous object is surrounded by & 
border of light which it is difficult to separate from 
the edge of the image, and beyond which there is an 
outer fringe of light, the separation between the 
two fringes being more definite—described at some 
length the experiments which he had instituted for 
illustrating the phenomena, principally with a view 
of eliminating the effects on the apparent diameters 
af the heavenly bodies produced by irradiation. A 
plate of zinc having been prepared of about a foot 
aquare, with an aperture of a triangular form in 
the centre, across which a wire was stretched from 
the apex to the base, and a gas flame being placed 
behind it so as to marro the aperture with 
light, the triangle of light thus produced was photo- 
graphed in the usual way. A e number of pho- 
phs were taken, the normal time of exposure 
being one minute, but extending, for comparison, in 
some cases to twenty minutes. After an exposure 
of one minute, the i e on plain white glass was 
sharp and well defined, but with an exposure of ten 
minutes, Lord Lindsay found the image to be sur- 
rounded by a halo—in fact, the appearance was 
that of a round spot of light, and not a triangular 
spot. Experiments were made with a great variety 
of pariaces, plass ground on one or both sides, or 
Holt oui rr the aage acc seen by reflected 
y, and some photographic impressions were 
taken on slate. The best substance, that which 
ve the least extension of the image with the 
ngest time of exposure, was found to be the yellow 
glass ordinarily used for plazing dark rooms. The 
greatest extension of the image occurred when and 


papers. 


It thus appears 
that, by taking certain precautions, these effects of 
irradiation may, to a great extent, be eliminated. 
Dr. De La Rue, in i Lord Lindsay's 
experiments, said that it would be difficult to over- 
rate the value of them: they were of the greatest 
importance, especially at the present time. 


Planetary Markings. 
Juriter.—Mr. Browning exhibited drawings of 
Jupiter selected from a collection which he had 
made during the late apparition of the planet. The 
specimens selected represented the most striking 
intensifications of colour. 5 . 


Venvus.—A very interesting communication rela- 


tive to the markings on the planet Venus was read 
by Mr. Langdon, a station- master on one of our 
lines of railway. It appeared that the author, wish- 
ing to devote some portion of his leisure to astro- 
nomy, became essed of a Gin. silvered glass 


reflector with which he observed the planet Venus: 


from May to November, 1871. At first he had some 
difficulty in obtaining good views of the planet, but 


by inserting a diaphragm of card perforated with a |. 


fine hole by means of a red-hot needle, in the eye- 
piece, and thus shutting off all extraneous light, he 
rought the planet into perfect subjection, and 

urgued his observations with ease and comfort. 

aving read some time last spring that doubts had 
been cast on the existence of markings on the 
planet, he referred to his notes and sketches, and 
compiled from them the „peper now communicated. 
In May, 1871, he noticed a dull clondy mark on 
Venus, which was seen by some men to whom he 
showed the planet. One of them, a mason, declared 
that the object he was looking at was the“ moon,” 
and he knew it to be so, because of the dark mark 
upon it. On one occasion Mr. Langdon saw the 
southern horn rounded off, the northern horn being 

uite sharp, and ending in a fine needle-like point. 

n another occasion both horns were sharp and 
pointed, and once the northern horn appe bent, 
and turned inwards towards the centre of the disc 
of the planet. The appearance of the terminator 
is described as being jagged, very like the moon, but 
sometimes hazy; the author comparing the moon's 
terminator to net-work, he said that of Venus 
appears like fine lace. Near the time of inferior 
conjunction the dark body of the planet was well 
seen. In concluding his paper, Mr. Langdon re- 
turned his thanks to Mesers. Proctor, Norman 
Lockyer, Browning, and others, for having sown 
the seeds of knowledge broadcast, some of which 
he had picked up, and endeavoured to turn to 


account. 
Tables of Uranus. 

Mr. Dunkin announced that Professor Newcomb 
had nearly completed his “Theory of Uranus.” 
There were but a few Greenwich observations to 
add. It is expected that the observations will be 
well represented by the theory, and that the errors 
will be very small. 1 


New Planet. 
The discovery of a new minor planet (121) by 
Professor Watson, on May 12, was announced. 


Jupiter's Satellites. 

The Rev. R. Main, Radcliffe Observer, Oxford, 
communicated observations of the eclipses of 
Jupiter's satellites. As compared with the times 

ven in the Nautical Almanac, the errors were as 
ollows :—Ist Satellite nil; 2nd satellite twenty 
seconds; Srd satellite one minute,; 4th satellite three 


minutes. 
Meteors. 

Italian astronomers having sueceeded in observing 
several meteors last November, on the 14th and 
15th, Mr. Proctor considered it desirable that a. 
careful watch should be maintained in November ef. 
the present year. 

A paper was communicated by Mr. Greg, in which 
he had collected and arranged all the existing obser- 
vations of radiant points of meteors, and found the 
arrangement very satisfactory and instructive. 
This paper was characterised by Mr. Glaisher as a 
“very valuable and important paper.” The details 
were so numerous, and the table so extensive, that 
the paper was not read, and we are consequently 
oe to give that analysis of it which we could 
wish. 

Orbit of the Double Star Castor. 

An interesting and valuable paper on the orbit 
of Castor was read Mr. Wilson, from which it 
appeared that the orbit of the companion star is 
hyperbolic, and not elliptic. In the year 1845, 
Mr. Hind computed the orbit, and found that the 
elements differed entirely from those previously 
computed by Sir John Herschel and Dr. Midler, and 
attributed the difference to the effect of the then 
recent measures by Mr. Dawes, made at Mr. 
Bishop's observatory. Mr. Hind's od came 
out 632-27 years, Herschel baving found a period of 
258 years, and Smyth one of 240 years. In 1846 
Capt. Jacob computed the orbit, his N bein 
658'1 years. By the assistance of ; Giedhilf, 
Mr. Wilson became possessed of a list of measures 
from 1740 to the present time, from which he 
obtained eleven points of the orbit, ranging from 
1740 to 1866. These points lie nearly on a hyper- 
bola of eccentricity of 2°2. This result is exceed- 
ingly interesting. The component stars are nearly 
of the same magnitude (8 and 3'5), and the com- 
panion: star appears to have approached the 
primary from the depths of space in a hyperbolic 

ath, and will recede further and farther from it 
a similar path, never again to revisit it. Castor 
is the only star known to have a companion 
moving in such a path; the components cannot, 
therefore, be regarded as forming a binary system. 
(Instances of hyperbolic motion are very rare, two 
comets only—those of 1771 and 1824—are known 
to have moved in h bolas, and we believe the 
last to be doubtfal.— RTER.] 


Stellar Motions. 

Dr. Huggins gave a vivd voce account of the 
subjects treated in his paper lately communicated 
to the Royal Society. In one ion of the paper 
the Doctor gave the results of his researches with 
his large instrument, bearing on the motions of 
certain stars. He had re-examined spectroscopic y 
the motion of Sirius, and found reasons for re- 
ducing its rate of recese from the sun of 25 miles 

second to 18, or, at most, 22 miles per second. 

. Huggins mentioned the names of several other 
stars, the motions of which he had examined; 
some were receding from the sun and others were 
spproachin him. The velocities mostly quoted 
of the receding stars were about 18 or 22 miles 

er second; and amongst the approaching stars 
Arteria, with a velocity of 55 miles per second, an 
a Lyre moving at the rate of 54 miles per second 
were specified. In explaining these motions, the 
Doctor called attention to three circumstances 
capable of modifying them. A portion of the motion 
results from the transference of the Solar system 
in space, this occasions an apparent proper motion 
of each star; the motion of of stars in given 
directions as set forth by Mr. tor; and the 
actual motion of each starin space. In referring to 
the motions of groupe of stars, Dr. Huggins took 
eccasion to notice the confirmation of Mr. Proctor’s 
views by means of spectroscopic observations, and 
mentioned that he had found five of the seven 
principal stars of Ursa Major exhibiting motions 
precisely as indicated by Mr. Proctor. In illustra- 
ion of these remarks of Dr. Huggins, . Proctor 
exhibited a map on whieh he had drawn arrows, by 
the directions and extents of which the direction 
and extent of the proper motions were indicated, 
and he hoped that Dr. Huggins would honour him 
by using the map in selecting his stars for observa- 
tion. e ee 3 a great probability of the 
map being publishe r. Huggins's paper appears 
to be opening oat to us a most intabesting field of 
stellar astronomy of ogun if not of greater, im- 
portance in the study of the physics of the heavens 
than that of binary stars so intimately connected 
with the name of Herschel. 


Constitution and Distribution of Nebule. 
A portion of Dr. Huggins’s paper before alluded 
to treats of the further spectroscopic examination 


JN 


of Nebule, particularly the Nebula of Orion. In 
adapting his large instrament to these special ob- 
servations, the Doctor found it necessary to produce 
the light, giving the comparison lines, withm the 
tube, and by an ingenious contrivance he succeeded 
in obtaining it in the axis of the telescope, so that 
the light from the Nebula under examination and 
that from the gaseous element with which it was 
‘compared traversed the tube. The three bright lines 
‘of the Nebula were referred to the hydrogen lines, 
of whick the brightest is well known to be double; 
but Dr. Huggins could not succeed in doubling the 
brightest line of the Nebula, so that the real 
charaoter of the brightest line of the Nebula is still 
uncertain. t it 

Mr. Proctor read a paper on the distribution of 
the Nebulæ in the rich region of Virgo and Coma 
Berenices, inwhich he directed attention to relations 
that appeared to exist between the gathering. of 
stars and the soareity, or otherwise of Nebulee in 
their neighbourhood, indicating the. existence of a 
connection between the stars and the Nebulm. 

Im of Tripod Stands. 

Mr. Lecky exhibited and explained an improved 
‘tripod, to which, by the addition of certain cross 
‘braces forming ties and a brace in front of the 
nature of a strat, a remarkable firmness was given. 
It could be used for n variety of purposes. Before 
explaining the principles of his improvement, Mr. 
Lecky e ted the first double tripod made in 
England. 

The large number and important character of the 
commumioations read contributed to render this, the 
last meeting, one of the most interesting. of the 
Session. 


THE CHEMICAL SOCIETY. 
The Faraday Lecture. 


"T3 Faraday lecture founded by the Chemical 
; Society, was recently delivered by Professor 
Cannizzaro, of Palermo, who chose for his subject 
the form whioh the theory of chemistry should take 
at the present time. Whilst giving a broad sketch 
of. the: progress of modern chemistry, he showed 
that the atomic theory had become more and more 
intimately interlaced with the fabric of chemistry, 
so that it is no longer possible to separate them 
without rending the tissue, asit were, of the science, 
and that up to the present time we have been 
unable to enunciate even the empirical laws of 
chemical proportion independently of that theory; 
for those who employ the term equivalent in the 
sense that W did, commit an anachroni 
Consequently, in the exposition of the value and 
use of symbols, formula, and chemical equations, not 
only are we usable to do without the atomic 
molecular theory, but it is inconvenient to follow 
the long and fatiguing path of induction which leads 
up toit. By one of those bold flights of the human 
mind we can at once reach the height whence we 
discern at a glance the relations between facts. 

He then went om to show'that the solid basis, the 
corner-stone of the modern molecular and atomic 
theory—the crown of the edifice of which Dalton 


laid the foundations—is tho theory of Avogadro and 


Ampere, Koenig, and Clausius, on the constitution of 
perfect gases, to whieh chemists, mknown to them- 
selves, have been led in the progress of their science. 
He thought the time had arrived for reversing the 
order which had hitherte been followed in teaching 
chemistry, that instead of setting out from the 
criteria for determining the weight of the molecules, 
and then to show their ratio to the vapour densities, 
they ought, on the contrary, to commence with the 
latter, with the theory of Avogadro and Clausius, 
demonstrating it from physical considerations; to 
found upon thatthe proof of the divisibility of simple 
bodies—that is to say, the exiatenee of atoms; and 
to show, as occasion presented itself, that the weight 
of the molecules and the numbers of the atoms 
deduced by the applicatien of this theory are in 
accordance those which are deduced from 
chemical criteria. By this means we can measure 
the degree of confidence to be placed in the latter 
criteria, since so- called compound equivalente da not 
suffice to determine the-~weight of molecules, or even 
to prove their existence, although they may be 
deduced from a single ee ee theory of the 
constitution of gases: t 

from physics to chemistry. 

The Professor then stated how be applied in detail 
the princi he had laid before them. He intro- 
duced his pupils to the study of chemistry, in 
endeavouring to place them on the same level as the 
cont es of Lavoisier, and to teach them to 
appreciate the importance of the principle of the 
conservation of the weight of matter, showing them 
that this is quite independent of any idea of its 
nature or constitution; they are thus led to examine 
the ponderable composition of substances, so that 
the student passes: rapidly from the epoch of 
Lavoisier to that of Proust, and then to that of 
Berzelius, at the time when he commenced his re- 
searches on propertions. At’ this stage the same 
impulse is given to the pupil as Berzelius received 
on becoming acquainted with the hypothesis of 
Dalton. The latter is laid before him without any 
accessory, the use of symbols and formale being 
introduced dogmatically. There will now arise in 


nism. 


ig is the natural transition 


his mind the same doubts and difficulties that assailed 
Berthollet, Sir Humphry Davy, and Wollaston in 
the application of Dalton’s theory, and at the same 
time a desire for an explanation of the simple rela- 
tion which exists between the vapour volumes of 
bodies which react on one another, and of the pro- 
ducts which are obtained. Now is the moment to 
state or recall to mind the physical theory of the 
constitution of the perfect gases, commencing with 
arapid glance at their general and special characters. 
He insisted that in this part of the instrnetion the 
mind of the stadent should not be diverted from the 
numbers expressing their relations, by consideration 
of the variations caused by changes of temperatare 
and pressure. In applying the theory of the con- 
stitution of gases, it will be perceived that the 
molecules of simple bodies are not always the atoms 
of Dalton, and a certain confasion wilt thus be pro- 
duced in the mind of the beginner in the conception 
of the ideas of atoms and molecules. The hypothesis 
of Dalton can now be laid aside, substituting, as a 
starting point, the theory of the relation ef molecular 
weights to the vapour densities. A table must be 
prepared of the vapour density compared with that 
of hydrogen as 2—thut is to say, the weights of their 
molecules compared with the weight of the semi- 
molecule of hydrogen taken as unity. We must then 
compare the composition of the molecules contain- 
ing the same element including, or not, the molecule 
of the element itself—and thence deduce the law of 
the existence of atoms, that is to say, the amount of 
each element which always enters by whole multiples 
into the molecules which centains them. We here 
have the atoms of Dalton, which in the present state 
of the science,.express not only all that Dalton dis- 
covered, but also the composition of equal volumes 
of their vapours, and in the choice of which those 
doubts can no longer arise which embarrassed Davy 
and Wollaston. The ideas of molecules and atoms 
suggested to the student by this law are devoid of 
all considerations of form, size, continuity, or dis- 
continuity ; the only property indissolubly connected 
with them is that of ponderability, the very .defini- 
tion of matter. 

Recollecting that ro physical theory of the consti- 


tution of matter had yet been advanced which 


sauder! Sad conformed to chemical ideas, he insisted 
upon the advisability in teaching the molecular and 
atomic theory to keep it free fröm all that is not 
absolutely essential, so that it may preserve sufi- 
cient plasticity to adapt itself to the porrer of our 
physical and mathematical knowledge. For this 
purpose he thought it usefal fo allow the student, in 


the first Pa to glance at the changes in the hypo- 


thesis of the constitution of matter, and then to 
cause him to estimate the degree of confidence they 


and | merit in the actual state of our knowledge. Having 


thus placed upon a solid basis the fundamental 
notions of atoms and molecules by the comparison 
of the composition of equal volumes of the bodies in 
the gaseous state, it becomes necessary to consider 


the difficulties which arise in the application of these | theo 


notions when the vapour densities are wanting. He 
expand and justified the use of various auxiliary 

ria to which wo have recourse in those cases, 
proving them, in the first instauce, by the touch- 
stone of the theory of Avogadis and Clausius by 
showing that they gave results in accordance with 
that theory whenever the two methods can be em- 
ployed Se toe 

He believed that we should never lose sight of the 
starting point, nor give the formul of all com- 
pounds as of equal probability. It is not by con- 
cealing the obscurity of these questions that we shall 
enlighten the student; on the contrary, we should 
estimate each fact at its true value by showing him 
that our science does not merit an equal degree of 
confidence on all points.” This forms the introduc- 
tion, the preparation for the study of the transfor- 
mations which matter undergoes—the real object 
and aim of our scienco. 

The comparison of the atomic composition of 
molecules has led chemists to the law of substitution, 
to the theory of types of Dumas, then to that of 
Williamson and Gerhardt, and, lastly, to the theory 
of the different mobility of atoms and their modes 
of union, or the so-called theory of atomicity, which 
includes the former. Although at present it is im- 
possible in teaching chemistry entirely to eliminate 
this latter theory, which gives a summary of several 
laws, and guides us ordinarily in the co-ordination 
and even prevision of a large number of facts, yet 
it is difficult to keep it within just boands, so as to 
avoid infusing into the mind of the beginner illusions 
whioh are dangerous for their intelligent education. 
In order to avoid this, it is advisable to bear in mind 
the progress of this doctrine, and the actual phase 
of development which it has at present reached. It 
is still far from being a complete and well established 
theory, but it isin a state of transition, for although 
doubtless, it embraces a large number of facts, as yet 
it does not embrace them all. It is only a partial 
representation of the reality, and that from a re- 
stricted point of view, showing but little relation to 
our views of the constitution of matter, for it is the 
result of a comparison of diverse facts expressed by 
means of the atomic and molecular theory. It is 
convenient, therefore, to consider each point of this 
doctrine exclusively in relation tothe group of facts 
which has suggested it. 
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It is unradvisable te define the valency of atoms aas 
al property inherent in them, and then to dedute ag 
ai corolinry their different modes of union; on the 
contrary, it is preferable to regard each portion of 
this doctrine as a dedaction from the observation. 
and comparison of w determinate group of facts,- 
until an opportunity offers to unite these fragments 
isto one whole, not forgetting, however; to notice 
T gaps which exist; never going beyord-what the 
facts themselves suggest, and never applying to all 
bodies indiscriminately the laws which suit only a 
single group: Por instance, we must not pass over 
in silence the fact that whilst certain elements are 
bi-tetra or even hexa-valent, others are tri and 
penta-valent; but the pupil should be prevented 
from acquiring mechanical and geometrical ideas 
from the-cause and effect of the valency of atoms by 
frequemhyreminding him that chemical facts show 
nothimmabout the size, form, continuity, or relative 
disposition of atoms. If we are sometimes obliged 
to employ the ex pression relative position of ‘stoms 
in the: molecules,” and even to represent them 
graphidally; we must warn the student that these 
are onW astifices to express certain transformations, 
and thas*we are really ignorant of the relative posi- 
tion off th atoms either in space or in the mutual 
action 0 different portions of matter. With these 
reservations, it is possible in teaching to derive cor- 
siderablé.advantage from the theory of atomicity, 
and atithecsame time avoid its inconveniences. 

In the study of the transformations which 
matter umilergoes we should direct the pupil's 
attentiem). not only to the ponderable changes in the 
compoeifien of molecules, but also to the electrical 
and caldrific phenomena which accompany these 
transférmmtions.. Even from Lavoisicr's time it 
has bees recognised that we cannot separate the 
study oê. matter from thermic considerations, and 
every dèy the connection which exists between 
chemical and thermic phenomena becomes more 
apparent. As in the study of ponderable changes 
we were guided by the law of the conservation of 
weight, so in the connection between chemical and 
dynamical phenomena we are guided by the law of 
the conservation of force; the two studies mataally 
supplementing and ‘illustrating one another; and 
not only will the atomic and molecular theory and 
that of atomieity- help us te. compare dynamical 
phenomena, but the study of dynamical phenomena 
will show us analogies and differences between 
chemical actions which would not be observed in 
the ponderable equations. We should, therefore, 
instruct the student in the little defimite 
which we at: present possess: concerning thermic 
and electric phenomena, and especially fix in his 
mind the fundamental notion of a mechanical equi- 
valent, and the manner of comparing it with 
chemical action, as expressed by the atomic theory: 
In this we should be aided by the previous or 
simultaneous instruction.of the studen sed PTET 
under the form- and language of the thermo-~dynamis 


ry: 

The lecturer coneladed by observing, that in the 
choice of methods and of matter. for a course of. 
chemistry, it should always be borne ia mind that it 
was eminently.a progressivescience, and that evenat 


the time of its most rapid devel The studeat 
should start: not only with a knowl of certai» 
definite and fixed principles, but with an aptitede: 


and sufficient preparation to enable him to fellow 
the smn . transformation — 
progress;. whether he intende to expressly oulti 
chemistry, or has only learnt the elements of the 
soience ag am auxiliary to other studies or pro- 
fessiomes moreover, the end of chemical instruction 
for both these classes of stadents is not only to fix 
in their memory a certain- amount of imo a, 
but to assist in their intellectual education. 
this, chemistry, of all sciences is one of the best 
offering, both im verbal and practical instruction, 
excellent occasions for the exercise atid harmonious 
development of all the faculties of the humau mind. 
Dr. Williamson said that there was soarcely any- 
thing of greater moment in the scientific education 
of youth thaw the rightly setting before them thoes 
wonderful transformations of matter which it is the 
province of chemistry to explain. These great and 
growing truths—for, as the lectarer had said, they 
were growing traths—should be set before youth in 
such a manner as to form a coherent whole. 
Professor Tyn said he had heard the discourse 
with deep interest, for it showed that the lecturer 
knew the importance of a teacher’s vocation. amd 
that his province was not merely tb communicate 
knowledge, but to do it in such a manner ag to 
arouse an interest in and love of the subject in the 
pupil, by presenting it in its proper relations. He 
would have weleomed the lecturer te thad institution 
even had he. come to tear in pieces the notions 
which he cherished regarding atoms and molecales- 
How pleasant it was, then, to fnd aueh a broad 
agreement botween their views. The chemist cannot 
halt at equivalent proportions, he must ask 
whence they arise, aud the inevitable answer is 
some form of the atomic theory. This theory, how- 
ever, cannot be confined to chemical phenomens. 
The motions of those atoms and molecules underlie 
all our explanations of the physical cause of light 
and heat, and it is already taking up the field of 
magnetiam and electricity. Consider, for example 
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‘the “heat Sf gases, both ae regals tho métion - 
translation of the. molecules which produce tempera- 
ture, and the motions of rotation and vibration of 
their constituent atome, whieh, though they do not 
express th ves as temperature, consti A 
portion of the heat. The lecturer had also referred 
to atoms of ‘the ams kind ecanbining together, so 
ing eonsidered 


no 3 1 containing / 
as com or :m l ` 

of atoms, simplified tke 3 T 
itmust not be forgotten that this eombinstion of 
like atoms is. i t from that of unlike 
atoms. The wien of ‘with exygen or 


nitrogen ‘with nitrogen 
upon the luminiferons ether as the union of ox 
wh itrogen. With the same quantity of ma 

the amonit of ris viva sent forth as radiant heat 
may be augmented a thonsandfold — perhaps a 
mlllionfold— by the act of diverse combination. 
This act seems to carry with it a condensation of 
the ether to a dense atmosphere around the atoms. 
In the same way the. diverse atoms vibrating in the 
denser 5 dormed on combination, show 
their vast superiority as radiators over like atoms, 
whioh, exeopt in such special. cases as ozone, &, 
are ineempetent to praluco similar ion. 


THE METHOROLOGICAL SOCIETY. 


T the ordinary meeting, the last of the Session, 
A ‘held on Wednesday, June 19, the President, 
Toynbee, Marine 


expresii 
‘previous toithe pablteation of the«portion 
ef ‘the series now ready. The geographical extent 
of the four coberts exhibited embraces 10° ef lati- 
‘tude and longitude so chosen as to illustrate the 
‘best ‘longitude for crossing the equator. 
chart contains 100 2in. sub- squares of 1° 
latitude and longitnde, in which are arranged the 
results of all records in .each sub-square of 
wind, direction and force; barometric heights; tem- 
perature of air, dry and damp thermometers, also the 
temperature of the surface of the gea; direction and 
rates of currents and specific gravity of sea watar. 
In each sub-square concentric circles are drawn, 
within which certain results are recorded, the 
central spaco containing arrows indicating the 
winds met with in the particular latitude and 
‘homgitude to which- the -sub-aquaro relates. The 
arrow, | g 'the largest number of win 
observations, axtenditig to the centre, shows: the 
‘prevailing wind in che eub-s The ratio of 
ealms to winds is pointed eat by a shadod-segment 
of the same ratio to the whole cirele. 
to ‘the sub-dquares are marginal squares which 
e the sum Of ten sub · squares running in the 
ume de 
contain the percentage of wind and its mean forte 
for each quarter of the compass—N.W., N.E., S.E., 
and S. W., the percentages of variables and calms 
and the percentage and mean rate of currents, and 
also the percentage of no current. In addition to 
this information the inal squares include the 


marginal 
summings-up of wcather and. cloud for ten .sub- | 
uares. | 
ation. of Captain Toynbee was very 


aq 
The o 

lneid. ‘Having sailed -over the locality, he very 

ably pointed out the best route for vessels, 

ifying with great distinetness the sub:sequares 
should avoid—those im which woukt meet 

with the largest: mmiber of he -ehowed 

on the chart for April that on the most easterly 

strip of longitade calms were much more frequent 


gradually increased in force in ding from 
east to west, so“ that a ship in the more westerly 
longitudes would meet with greater wind propulsion 
than one further east. The Captain also pointed 
ont the differences existis g «between ‘the. 
F tho aireak 
Durfase a, ‘Upon lay tue 
“isotherms it was found tbat the ace of the sea 
was invariably 1° warmer than the air above it. 
Mr. Glaisher spoke in very high terms of the 
great value of the charts now in progress, and con- 


gratulated the dont qwenesaily, aad the maritime 
community in 5 not on the estahlish- 
ment of the Meteorological ce, but on the 


Highly important character of the resulta which it 
had produced—results enabling the seaman to 
choose his route, for with such charts in his 
possession, extending over the twelve months of 
the year, ho had ao diffculty in sel his 
course go as to aveid detention on the one hand, 
and avail himself of advantageous winds on the 
ether. If the Mateordlogieal Office had produced 
nothing beyond the four charts now before the 
meeting, it had falfilled its mission and hed fully 
answered the expectations of its promoters. 

Towards the conclusion of the meeting, the 
weehiential adiiress-was read; it was ord to be 
duted and circulated. tho 


halloted for officers and council to se 
Upon the report of the. saruti- 


produces “no ‘such effeots | William Bil 


Broretszizs.—Charles Brooke, M. A., F. KS., 


F. R. B.; E. O. Wildman 


In addition | tarn 


e of latitude or longitude. ‘Phey also | ag 


en the most westerly; aleo that the wind | curred 
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8 réturn “to it on a future -cesasion: 
ing the annual meeting, the Fellows present 
serve during 


the -year. 

neers, the following gentlemen -were daolarad to be 

elected :— 
Prasment.—dohn W. Tripe, M.D. 


VicE-Presments.—Arthar Brewin, F. R. A. S.; 
Robert H. Scott, M. A., F. R. S.; George James 
Symons; Charles Vincent Walker, F. R. S. 


Innasunan. Henry Perigal, FR. A. B. 
TrostEEs.—Sir Antonio Brady, F. G. S.; Stephen 
vor. 


F. XC. S.; James Glaisher. F.R.S. f 
Ferri SRO TAT. Lieut.-OCol. Alexander 
Strange, F. R. S. a 

-Councru.— Ohartes O. F. Gator, M. A.; George 
Dines; Henry Storks- Eaton, M. A.; Rogers Field, 
B. A.,, Assoc. Inat. C. E,; Fredeyis Gaster; Robert 
James Mann, M. D., FH. A. 8. Orit 
Nash; Thomas 80 b, M.A., F.R.S., M. Inst. 
C. E.; Rev. Femmik W. Stow, M. A.; Captain 
Henry Foynbee, F. R. A: S.; Samuel C. Whitbread, 
Whitehouse, Assoc. Inst. C. E. 


The names given in italics are those of new 
members of Council 


USEFUL AND SCIENTIFIC NOTES. 


er fe ene 
Improved Method of Laying Footwaliks.— 
A new process of laying footwalks is being tested on a 
portion of the footway in front of the Municipal 
Offices, Dale-greet, Liverpool. On a foundation of 
gravel, grouted with composition cement, is laid, by 
means of selfvacting machine (having a roller with a 
pressure of about 40lb. to the square inch), a layer of 
cement, which forms the footwalk. The roller has 
projecting ridges, and these produce a number of 
grooves, which carry ‘off the rain, thas insuring the 
footwalk being por kes f The composition gradually 
dries, ‘and in a fe ter being laid becomes, it is 
said, a hard, solidresnes,;‘aeece durable than stone, and 
not in the least liabb to ehip or break up. There is 
another advamtege, that if rtion of the footwalk 
has do be temtpowsrily removdd.it can be taken up in 
sections. The-process can od to road, but 

; s to 


in thatrease the material 8 be laid, to 
Phercost.imstatel tiotio con- 


sidcraklyAcestthantOha ee {efiags re sabs. 
Reminisdences éfPPa per Hahn. It is said 
that Willie akt, an English pmper-maker, once upon 
a timetet his men p work, ad went away on busi- 
ness. 8 Laß 3 N Ce N 
den let a blusde fall. one o e vats o 
ale, Nied st ’the-oveurrence, she determined to 
say ning Abet it. Great was the astonishment of 
the wokkmasrwhentthey sawvihe coiour of the 
paper, and vat be angereof Ax. mast when he re- 
ed an feesiiéhat a hole tft pulp had been 
She paper maide from it ware- 
ears, Mr. Eattwent it up to his 
ent in 5 sold“ for want it would fetch.“ 
“For hit it \detch ! aid t ent, misunder- 
stand img me mensing.; ‘sall, it ly is a novelty, 
but hevmnst not est % much®’ {So he sold the 
whele at za considenible advance wepon the market 
price, and wrote totke ak Ag * ives 33 
t. Frar of Mr. Bast may bei 8 
%to tell his wife, who found courage to 
share in ‘the foréunate, accident, and to 


discovering the means used -eempeted with him. 


mines to attempt to obtain a supply of rock : salt. 


‘With this end in view thesinking of a shaft or well 101ft. 


in diameter was comimented:some five years ago, aad 
at a depth of 280K. the walt was rea¢hed. The: b 
was continued to's further depth of 900ft. , thediamoter 
of this bore being reduced to about 18in. The 


until a depth of 4,104ft. was attained. At this -point 
the boring was discontinued, the ‘borer or bit - beie 
still in the salt deposit, which thus exhibits the enor- 
mous thickness of 3,007ft. The boring would have 
been continued in order to disoover what description of 
deposit lay under the salt but for the mechanical diffi- 

ties connected with the further prosecation of the 
operations. ‘Dutisg the progress of this interesting 
„wonk vopeated and careful observations were made of 
the temperature at various depths. The results oon- 


firm very closely Ware which have been already arrived |, 


at under similar cirgamatances, 
How 


Daniel Bunde, curator of ‘the Geelong 
Gardens, stated that an infallible -way to ‘destrey 
thistles was, jast before the bad ‘begancto ferm, to cent 
the roots through with a spade about Sinvdsleow the 
surface; also, that tho practices of cutting them abeve 
the surface wss an utter waste of both mosey and 
laboer, as the thistles thus treated ineatiably sprang 
up again with a greater number of heads than before. 


liam Carpenter | 


ering | precession, and into ite cemplisation 
155 i ible as itis needless hero 
tions were sabsequentiy prosecuted by the aid of steam 588 


8 observe that the fermala which 
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All Cheques and Post Office dens to be made payalite 


| tod. PASSMORE EDWARDA. 


everyd ost, 
i this little pittance of his, 
will undertake to write the whole body of physieha: a 

t imeonyeniences derive their 


ities 


4% In order to facilitateveforence, Correspondents whan 
speaking ofany Letter previously inserted, will oblige by 
mentioning the number of. the Letter, as well as the page 
on-whiché appears. l 


— — 


LIGHT SCIENCE—a DRACONIS ANI TECESSION. 
—TESTING A TELESCOPE - ‘EMENTED 
OBJKOT-GLASSES.—AXKES OF T. . PLANETS 
_AND PURCHASE OF A REFLECTOR. 


(4404.]—I am sure that W. H. f.“ (query 12120) 
dan only want a candid answer to his question; and 
will not, therefore, be offended with me if I say that 
there is not even the ghost of “a shadow of proba- 
bility ” in his " theory.” Before replying to the con- 
elnding part ef the query which he pats, it would be 
necessary to have hia definition of a wm num.“ 
Perhaps what is called the Torricellian vacuam ” (or 
apace above the mercury ina barometer) is.as perfect 
a one as wo can obtain; and 1. see the light 
through that twice every day myself when I read off the 
height of the barometer. . 

ill “J.X. T.” (query 12126, p. 840) permit me to 
point out. that, he is now putting a very, very, differant 
question to that which he asked on p. 159. If he will 
refer to his original query there { 6) and re-read 

it, I think that he will find that, upon the face of it, it 
is an inquiry whether a Draconis, having been at its 
nearest to the North Pole (and so onr Pole Star) at a 
certain epoch, returned to-the same position 600 years 
afterwards. My answer to that was (let. 4047, p. 171) that 
25,800 years must elapse from the date of its occu- 
pation of the positian of the Pole Star—when, bear in 
mind, it was only some 10° from the N-rth Pole of the 
Heavens—until its return to the same place. Now, 
however, he is asking about a wholly different matter. 
He has, apparently, been exercisin himself severely 
with some of Professor ‘Piazzi Smyth’s pyramid 
vagaries, and wishes, seemingly, to know how, 
assuming a Draconis to have been at a distance of 
8° 42’ -from the Pole, it should, after the lapse of 1200 
years, have been found.at'thesame elongation from it? 
The:dest ‘answer .I can. give to. this is that the pheno- 
menon cf preosssion is produced by the revolution of 
the pole of the earth round the pole of the ecliptic (a 


oooup 5,80 
a distance of some 23}° from such ecliptic 
must, than, bo. psettyrevident that in the case of a star 
not actually. ¿n the pole of ane ee eer PE PE 

nabor must.approach:it, 0 ; nearest, an 
oa it; anà that . 
„after it ds at greatest proximity 

and after 1 1 I 


‘strongly recommend ‘' -to obtain Prootor’s 
large "Star Atlas "'—or, failing that, he might make 
shift with the eraaller on- and study the arrangement 
of the precestional arrows in Map 1 in connection with 
the very star abont whicb hois. iaquiring. He will 
geb a better idea of what he wishes.to know from this 
map than he conld derive from almoat any amount of 
verbal deseription, ‘unaccompanied. by Diagrams. 
Mill, of. cousse, find the pole of the ecliptic marked an 
the Solstitial Colure. Into the physical reasons of 
by natation, it. is 
to enter, for are 
: things wristen in the famous ‘ Ipswieh 
i urea of iho Astronemer Royal? 
In to Dr., Blaekiock (let 4887, p. 857) I would 
he,quotes for ascertain- 
ing the separating pewerofa telesonpeo! az ( 
ren inthe euagiven by Dallaneyer ; but that, with anot 
very limited i 2 2 2 a s ogee 
instrament with regard)to which its rigid applicability 
ed be: predicated. Moreover,.in testing an object- 
giuss or mirror to the Umit‘of its theoretical separating 
power, we «presuppose a combimation of the most 


‘twilight, with u power not. much dens than chat. of. 100 
to acy inch of aperture, and to give the telesogpe. the 
8 components of th 


magnitude anion is just on à diffraction risg, A 
ring Ahlen would be obliterated by suck: a haze as your 
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correspondent speaks of. Dr. Blacklock’s ideas as to 
the probable, or possible, dause of the disappearance 
ol very faint tarts under increased amplification seem 
40 me to be very suggestive ones, and I think that it 
anight be desirable to imstitate some experiments for 
the purpose of determining, or attempting to determine, 
one or two of the points moetedin his interesting 


I may ‘ell “C. B.” (let. 4866, p. 858) that object- 
glasses are not balsamed to shorten the focus, but to 
prevent internal ‘réfiections, and to preserve the inner 
surfaces of the lenses from decomposition. I -confess 
my inability to understand how, if the lenses of 
% ©, B's” 48in. object-glass were—aa they ought to 
‘have been—in contact, he shortened its focus one- 
thir€(!) by interposing balsam. This, by the way, 
‘induces me to remark that this method of cementing 
lenses is only applicable when the radii of the two 
internal surfaces are identical, and that, consequently, 
itis quite unsuitable in a large proportion of astro- 
mnomical es. 

And, white-on the subject of cemented objeot-glasses. 
I may inform Albireo” (query 12224, p. 866) that I 
‘believe that the cracking of the balsam to which he 
refers almost always has its origin in a blow or jar of 
some sort; at least I know that the tumble of a pocket 
telescope of my own was incontinently followed by 
this resutt. With reference to the second part of his 
query, I should certainly say that a cemented object- 
glass bir ap durable 1 two, ane 5 may 
answer his conclu question vising have 
nothing to do with a cratio eyepiece for delicate 
celestial p t with the great loss of light, 
‘and the annoying visibility of the dirt and dust on its 
component lenses, it is about as worrying a piece of 
apparata as the observer can employ. Nothing equals 
‘the Huyghenian eyepiece for astronomical purposes. 

Countryman (query 12227, p. 867) asks a question 
with reference to a subject on which our information 
is by no means perfect, no determination being mach 
more difficult than that of the exact inclination of the 
‘axis of a planet to its orbit. With the reservation 
then, that the data I am about to give are only 
approximate, I may tell your querist that Bessel 
put the inclination of Mercury’s axis from a per- 

n to its orbit at 20°, that de Vico imagined 
the inclination of the axis of Venus to be no less 
than 58°11’ 26” (1) that Sir William Herachel conceived 
the axis of Mars to have an inclination of 28° 42’, and 
that Jupiter's axis is almost perpendicular to the plane 
of its orbit, er, at all events, inclined to it less than 2°. 

If tho object of- Canis Minor “ (query 12229, p. 867) 
‘be (as it ostensibly is) to examine the physical aspect 
of the objects about which he reads in books on 
astronomy ; or, should he wish to devote himself—as he 
would farther seem to indicate—to selenography, he 
could in no other way get so much for his money, as 
in the purchase of the instrament to which he refers. 
T should however, strongly recommend him to spend 
a little more money and have an equatorial mounting. 
An altazimuth movement with a high power is enough 
to drive anybody mad. 


A FELLOW ov THE ROYAL ÅBTRONOMICAL SOCIETY. 


CONCERNING CERTAIN (OR UNCERTAIN) 
CRITICS. 


{4405.]—Mr. J. M. G. Bnooxwoop (let. 4857, p. 852) 
is kind enongh to attempt to set me right; but, perhaps, 
it might have been as well if, in limine, he had made 
himself acquainted with what I said, before attempting 
to criticise it. ; 

I am wholly unaware that I ever penned any such 
nonsense as an assertion that the semi-barbarous 
Hebrews ‘ wrote’ the acoount of the Deluge.” Admitting, 
for argument’s sake (for we have nothing approaching 
to proof of it), that Moses did write the sccount 
which we possess, I asanme that he only gave what 
lawyers secondary evidence en the point (as I can 
15 te conceive even Mr. Brookwood contending for 
his ily presence in the ark); and, such being the 
ease, he must have been indebted to the floating legends 
of his time for his data. Furthermore, I demur wholly 
to the dictum of my critio, that whether the Hebrews 
themselves can be properly styled semi-barbarous is 
doubtful, if we compare them with the other nations of 
their time”! Just so. Inter indoctos etiam corydus 
sonat ;” but the question here is not their relative, 
but their absolute, knowledge. 

The concluding Paragraph of the letter under dis- 
cussion is delicious. How would it read paraphrased 
thus: But if P. Santalinus’ disbelieves, as he seems 
to ore, the existence of King Arthur, what reason 


has he to beleve in the existence of George the Third, | PT®** 


or of any one else in particolar ” ? 

I am exceedingly curious to know on whoee authority 
Mr. Brookwood, in his g letter (4456, p. 852), 
limits the antiquity of the Cave Men to 7,000 years; 
and I fail utterly to see what he means by the “ testi- 
monies adduced by Lyell,” inasmuch as that great 
philosopher assigns 100,000 years as a moderate esti- 
mate. It might be worth your correspondent's while to 
re- examine the evidence on this point, and to make a 
theory to fit the facta, instead of trying to force the 
facts to fit his theory. 

I should not have condescended to notice the reply to 
query 11991, on p. 862, coming as it does from a person 
who, apparently knowing nothing, seems so burningly 
anxious to impart it to his brother readers, but for the 
fact that in his floundering attempts to correct me he 
has himself blandered hopelessly. He never penned a 
truer sentence in his life than that in which he dis- 
Claims all knowledge of fourpenny catechisms, or he 
would never have made this last successful essay to 
justify his enrolment in the category adverted to in 


Romans i., 22. I repeat to Anon.” that the plate is 
laced in the focus of a camera lens, since in every- 
hing worthy of that name the chemical and visual foci 

are made absolutely coincident. I yield to Philo” 

the fall credit of the assertion, or insinuation, that it 
is a fizture there.) Moreover, if we were to employ 

a single lens, the plate holder would not have 

to be placed “at a considerably greater (1) distance 

from such lens than its optical image was formed at, 
bat at a less one—the actinic rays residing at the 
violet, and consequently more refrangible, end of the 
spectrum. What the eo ate focus of diverging 
rays means Philo knows best. I fancy that this 
would bother the Astronomer Royal and Professor 

Stokes (our two first living authorities on light) a little. 

With the atmoat deference to Fhilo” I think that the 

study of a fourpenny catechism would have obviated 

this soleciam, at all events. 


A FELLOW or THE ROYAL AstroxomicaL Socrery. 


IMPROVED MACHINE FOR MAKING AERATED 
DRINRS. 


[4406.]—Havrxe seen from time to time inquiries 
in “ ours’ as to the best machine for this purpose, 
which were not satisfactorily answered, I herewith 
submit a sketch of a machine capable of producing 
from 600 to 1,500 bottles a day, which will suit the 
querists. It will be at once seen that this machine has 
the advantage of combining in itself a bottling and 
corking machine, alsoa filling maghine for siphons, 
and by this means does away with all difficulty in fll- 
ing siphoide vessels. The bottling partis so well made 
that corks can be introduced into champagne or any 


IE 
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other bottles without the least danger of breakage. it 
can be used for any acrated drinks, soda water, lemon- 
ade, ginger beer, champagne, &c.; it takes ap bat 
little space, about a yard and a half square being 
amply enough. It is remarkably well constracted— 
with great strength and solidity, can be worked with 
ease, and not at all liable to get out of order. The 
gas is prodaced by means of sulphuric acid and com- 
mon whiting; the gas compresses itself, becoming per- 
fectly washed and pure before saturating the water. 
The saturation is made in 25 minutes’ time by turning 
an agitator. It has a manometer to indicate the 
ure of gas: I would recommend this to the notice 
of "D. W. L.” or “L. W. D.,“ who, I believe, asked 
the question. Anything farther I shall be most happy 
to explain, and I can gire the price. H. B. E. 


A SEARCHER AFTER TRUTH. 
[4407.]—Wuart a strange thing it is that people so 
generally lose all sense of common justice, civility, and 
750 f „ to their opponent in any matter which 
as a theological or ecclesiastical tinge—either will do, 
though they are very different matters. That being so 
with e who are asually fair and reasonable, and 
the er having taken so warm a turn, with consi- 
derable electrical distarbance, I am not disposed to 
be too hard upon E. L. G.,“ who appears to be a sub- 
ject rather for sympathy under the attack of rabies, 
5 has set him snapping and biting (letter 4360, 
e J. 
j Permit me to say that E. L. G.” states the thing 
which is not,” and bears false witness against his neigh- 
boar. As te his good taste in making a direct personal 


attack apon me because I think differently from him, I 
say nothing, because I care nothing; but I will not 

w him to set forth what is absolutely false, and 
further to deduce from that false premise equally false 
consequences. 

I am not going to discuss either the Bible or my own 
theological opinions, whieh concern no one; I would 
do so faithfully and fearlessly, as I have often done in 
other pages. This is no place for such topics. It 
was im ible to discuss tha Deluge without some 

of rence as I slightly made on two occasions, but 
I ask any one of common sense if there is a shadow of 
truth in the remark, “ What single paragraph thereon 
has ‘Sigma’ written without naming or referring to 
the Bible ?” I further ask whether even that limited 
honesty which disputants of “E. L. G.'s" calibre 
usually feel binding on them is exercised when, with- 
out a shadow of information as to me or my opini 
he ingeniously but indirectly contrives to class me with 
Voltaire and Bradlaugh. 

I have not read any of the works of either of those 
writers, except Voltaire's poem, The Henriade,” which I 
thought edly dull stuff. Of Bradlaugh's opinions 
I know nothing but the probably false statements some- 
times given in the papers; if they are trne, I entirely 
dissent from them. In fact, I have formed this sort ef 
picture of him :—A tolerably wide reader, with an in- 
tensely bigoted and narrow-minded way of looking at 
things; an absolute incapacity for secing anything 
which does not suit his ideas; a considerable amonnt 
of ability, with a vastly excessive estimate of it; a firm 
conviction that any one who thinks differently from him 
is certainly a fool, and probably a rogue or a hypocrite ; 
immeasurable presumption, and therefore a belief 
that, coming from him, assertion is evidence, and abuse 
argument. That is the sort of conception I have of 
Mr. Bradlangh; it may be entirely wrong, as it is based 
on the reports mainly of his opponents, but if correct, 
what fan it would be to hear a discussion between him 
and“ E. L. G.” That would be a ease of when Greek 
moets Greek,* &c. 8 : ee i 

It was certainly my impression that my remar 
were aimed at the purely physical ea of 
whether there had ever been a versal Deluge, and 
even that only in the second place, the first being 
given to “ E. L. G.'s” absurd comet as the cause of the 
supposed Deluge; at all events, I distinctly deny 
E. L. G. s“ assertion that my chief object was the 
Bible, or that I endeavoured to single ont two popular 
errors about it and thrust them forth as facta. To 
use E. L. G.’s” words (he farnishes ene with a com- 
plete armoury), I flatly deny that any ‘sincere searcher 
after truth’ of any kind ” would so gratuitously falsify 
the object, nay, the actual words of his opponent. 
ay I o ee same thing zt “E. L. G.“ 
does e letter I am discussing; he says they 
are errors, that they are misconceptions af the 
real meaning of the writers, only it pleases him 


intentional one, to say that I used them exactly as 
Voltaire and Bradlaugh ;"" on the contrary, I say they 
are dangerous points incapable of defence, and ought 
to be recognised as such. instead of being bi 
defended as Sacred traths. (Please give the 

S which “E. L. G.” so values) E. L. Ge” 
talk about the account of the sun and moon 
standing still is pae twaddle, as any one may 
ses who will re the account itself; in 

he utterly falsifies it, for tae battle was actually fought 
in defence of the Gibeonites, who had surren 
themselves as serfs: the Israelites had not bound them- 
selves not to destroy the Gibeonite religion in any 
way, and the writer does not tell us that the ‘‘superati- 
tious legends are from no Saered book.” There is a 
sort of parenthesis or marginal note by some later 
copyist, remarking that there is a similar account 
tho book of Jasher, which may be a novel, aa B. L. d.“ 
says, for all I know about it, but which, I believe, the 
Jewish Targum calls The Books of the Lora,” 
and which a greater G. than “E. L. G.“ —viz., Grotins, 
oe tee was . aro ona es pies handed down 
rom period of the events, and such as are repeated 
fo this day among the Arab tribes. 


E 


Stems. 
(After "E. L. G.'s” attack on “Sigma” we feel 
bound to insert the above letter. Wo are, however, 
so heartily sick of the subject, and the manner in which 
it has been discussed, that we will not insert another 
line on it, come from what quarter it may.—-Ep.] 


THE ANCIENT CONSTELLATIONS. 
14408. — Tm steam-comet is dr ped by congièt, 
and your readers breathe again. Wi oa 
approach that subject, I must tonch on an 
matter raised by E. L. G.“ He gives an interprets- 
tion (letter 4854, pp. 351, 852) of the origin of Aquarina, 
Capricornus, Argo, and Sagittarius. Now, 1 think 
there is very strong evidence to show that every one of 
these constellations got its name from its aspect. But 
setting that on one side, I woald ask on what evidence 
“E. L. G.” asserts that only we westerns have 
enlarged the Bow of Promise into Sagittarius.” In the 
zodiac of Dendera, Sagittarius is a bow-armed Centaur, 
asin modern maps. That is the most ancient known 
representation of the constellation. 


Rronarp A. PROCTOR. 


The original is when Greek joins Greek, a- r 
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SYCOSIE, 


[4409.]—Vantovs sufferers have asked at different 
times advice on this subject. After ten years’ suffering 
from this disease, I adopted, with the most complete 
success, the practice recommended by Dr. Erasmas 
Wilson, of plucking ont the hairs, which can be easily 
done with a pair of tweezers, when the pimples are 
about one or two days past their height. f have well 
satisfied myself that the removal of the disease is 
effected by removing the roots of the hairs. M. N. 


WIRE-COVERING MACHINES. 
[4410.)—I Werosk diagrams of machines for cover- 
ing copper wire with guttapercha or insulating 
materials, the machines being identical in motive 
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porez with those which furnished the great Atlantic and 
Sea cables. I do not think a description of these 
machines has ever appeared, and therefore, probably, 
it may interest many of your readers. I shall not 
enter into lengthy details, as the diagrams will explain 
themselves :—A, the driving power; B, the plunger ; 
C, the donble steam cylinders; D, the stop-cocks for 
turning off or on the guttapercha; E, the slide bear- 
ings; F, the die; G, the water-tank; H, the creel of 
covered wire; I, creel of copper wire; K, ae a pad. 
No. 1, side seetion ; No. 2, top section; No. 8, enlarged 
section of cylinders; No. 4, enlarged section of die; 
No. 5, cog-wheels for screw plunger; No. 6, enlarged 
section of stop-cocks ; No. 7, naphtha pad. It will be 
easily perceived that the cog-wheels screw on the 
lunger. Only half or mid section of bearings is shown, 

© cog-wheels being inclosed. 

JOSEPH WILLIAM FENNELL, 


SPINNING TOPS AND GYROSCOPES. 

[4411.]—“E. H.'s” surprise (let. 4368, p. 858) at my 
language is due partly to his misunderstanding me, and 
partly to his misapprehending his subject. He writes, 
“I say the weight of the top is always sufficient to 
change, and is in reality always changing the 
direction of the particles’ motion.” Bnt the qnes- 
tion is, at what rate? Moreover, we want rather to 
have reasoning than to hear what “E. H.” or 
any one else may say without showing cause 
why. He confounds A.’s incorrect reasoning on one 
subject with my totally distinct line of reasoning 
on another. Itis, of course, perfectly true that gravity 
draws down the most swiftly travelling bullet—fired 
horizonfally—so that it reaches the ground as quickly 
as a ball dropped from rest at same height. But it is 
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not true that gravity changes the direction of a bullet 
fired horizontally as quickly as it would change the 
direction of a ball thrown horizontally by hand. The 
velocity of a moving body set travelling horizontally 
has no effect whatever in preventing the body from 
being brought to the ground; but it has effect in giving 
the body greater or less power to resist change in the 
direction of its motion. In the case of a rapidly 
rotating body, whether the axis be vertical or inclined, 
the question of the effect of velocity is all important. 
But E. H.” has utterly misunderstood me if he sup- 
poses I intended (as he says) to give a popular explana- 
tion of the subject of spinning bodies. I only took one 
case and one feature of that case. The subject is one 
for the mathematician. I have never seen a popular 
ape that was worth reading. 

would remark that nutation is not an action, but the 
modification of an acticn. Lunar precession is the 
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action; and this action proceeds more or less rapidly ac- 
cording as the moon's path is more or less inclined to the 
earth’s equator, Solar precession is subject to a similar 
variation, having a year for its period. The resulting 
variation in the rate of the lunisolar precession is 
called nutation. (E. H.“ 8 as though the matter 
were a verata questio, ug what is at present the 
explanation accepted; but the whole matter has long 
since been disposed of. “It is hardly necess to 
state,” says Sir J. Herschel, “that a rigorons want 2 
of this great problem, by an exact estimation of all the 
acting forces and summation of their dynamical effects, 
leads to the precise value of the coeflicient of precession 
and nutation which observation assigns to them.“) The 
explanation given in Airy’s “Popular Astronomy“ is 
the best popular account I know of. It is reproduced 
(somewhat maltreated) in Mr. Lockyer’s ‘‘ Elementary 
Lessons,” where Mr. Airy's woodcuts reappear, though 
(through some unfortunate accident) reference to Mr. 
Airy Has been omitted. RICHARD A. PROCTOR. 


THUNDERSTORM OF JUNE 18, 1872. 


[4412.] —Ox the 18th June, 1872, between the hours 
of 4 and 7 p.m., an interesting phenomenon presented 
itself. The early part of this period was bright and 
clear, the sun shining strongly. Suddenly the sun 
became obscured by a dense mass of cumnius, which 
filled the north-west portion of the sky. The cumalas, 
the edges of which was exceedingly well defined, gradually 
and slowly advanced eastward, but scarcely passed the 
zenith of this place (Walthamstow) the sky to the east 
remaining clear. About 5 p.m. distant thunder was 
heard, increasing in intensity and rapidity, accompanied 
with every appearance of a severe thunderstorm coming 
up from the north-west. This, however, did not take 
place. Towards 6 p.m., or, perhaps, earlier, the thunder 
ceased, and the dense clouds, instead of passing on 
eastward, gradually retreated westward so that the sky 
became clear about 7 p.m., except that shortly after 
masses of cirro-cumulus formed, which at 7.15 p.m. 
were finely polarised nearly in the direction of the 
magnetic meridian. Was this an instance of condensa- 
tion and evaporation of a stationary clond? No 
lightning was seen, nor did rain fall. The above 
remarks may assist in determining the area of the 
storm. From the numerous instances of severe 
thunderstorms on the 18th and 19th, reported in the 
daily papers from the provinces, it would appear that 


the atmosphere, being strongly charged with electricity, 
the towns were so many points determined the 
disruptive ge. , W. R. BIRT, 
LUNAR OBJECTS FOR OBSERVATION, 
JULY, 1872. 


[4418.]—JuLY 8, Oriani, Apollonius, Firmicus ; 
July 9, Cepheus, Franklin, Oersted; July 10, Piccolo- 
mini, Riccius, Stiborius; July 11, Littrow, Vitruvius, 
Jansen; July 12, Theophilus, Cyrillus, Catharina ; 
July 13, Rhoticus, Stöffler, Alfraganus; July 14, The 
Apennines,Aristillus, Autolycus; July 15, Hell, Maginus, 
Moretus; July 16, Helicon, Leverrier, Euler; July 17, 
Gassendi, Mersenins, and the Percy Mountains between 
them; July 18, Sirsalis, Criiger, Fontana. 

A correspondent of a cotem calls attention to 
the colour of the shadows w covered up the level 
pl of the Sinus Iridum, on March 19, 11h. 17m., 
Greenwich mean time. He described it as unlike the 
ordinary lunar shadow, being of a light Bray, thro h 
which he saw dimly the surface below, indicatin 
existence of some ethereal matter overshadowing it. 


W. R. Bret. 


ARTIFICIAL MANURES. 


[4414.] —PROBABLY at some future time I may have 
something to say on the subject of artificial manures 
generally. In the mean time I beg to lay a trifle of 
information before your readers, and put one or two 
queries, which some of your correspondents may be 
able to answer at once, or after experiment. In the 
first place, I want to know what it is that is understood 
by the term stone coal? In a specification of a 
patented manure recently published, the inventor states 
that his discovery consists in the employment of from 
one to five parts of “stone” coal and one part of 
sulphate of iron. This mixture is reduced to very fine 
powder, and may be applied in either the dry or liquid 
state. When I read this I imagined that stone“ coal 
might be a printer's mistake for “bone” coal—animal 
charcoal—but I have found the same term in a com- 
munication to the Revue Horticole. In this the writer 
gives some information which may be useful to many 
of your readers, and I have, therefore, sent it for what 
it may be worth. He says that he purchaseda very 
fine rosebush, full of buds, and, after anxiously 
awaiting their maturing, was greatly disappointed, 
when this took place, to find the flowers small, 18 al 
ficant in appearance, and of a dull, faded colour. = 
cited by the suggestion of a friend, he then tried the 
experiment of filling in the top of the pot, around the 
bush, to a depth of half an inch with finely pulverised 
stone coal. In the course of a few days, he was 
astonished to see the roses assume a beautiful red hue, 
as brilliant and lively as he could desire. He tried the 
same experiment upon a pot of petunias, and soon 
after all the pale and indefinite coloured ones became 
of a bright red or lilac, and the white petunias were 
variegated with beautiful red stripes. Some of the lilac 
petunias became a fine dark blue. Other flowers ex- 
perienced similar alterations ; those of a yellow 


alone remained insensible to the influence of thé yss 1ga 
Now, will any one tell mejwhat is “ stone coal A ogna 
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Salphate of ammonia is strongly recommended as an 
‘artificial manure, to be applied ina liquid form to 
plants, especially in pots; and I can quite understand 
that it may be of very great serviee in the conservatory, 
ithe stove, or the greenhouse, Where necessarily the 

lants do not obtain any ammonia from rain. Bat 
f am very doubtful if itis at all necessary for flowers 
and vegetables in the open.“ Itis very certain that 
‘by some means or other plants do obtain the requisite 
amount of nitrogen, and it appears to me that sulphate 
ef ammonia can do no-more than enoourage the 
s growth” of the plant: it cannot, I take it, increase 
. the quantity or improve the quality of the produce. I 
think, on the contrary, that the great necessity of plant 
‘Hfe—that which it oannot obtain for itself—is phos- 
phorio acid, and I am under the impression that if this 
és supplied we need not go any farther in the direction 
of artificial manures—except, of course, for creps which 
'geqaire special substances, such as the » which 
eannot be grown without potash. IfI am right, the one 
manure in greatest demand would be “superphosphate,” 
mingled with the chemfta!l ingredient which the con- 
stituents of the proposed crop indicate, and of which 
the soil is found déficient. Farmers are threatened 
with a great searcity of guano—one of the most 
‘profitable manures used, containing as it does phos- 
‘phoric acid und ammonia ; but the price has risen 
rapidly of late yoars, be gt is now £16 per ton for the 
‘beat quality. If the price continues to rise it will be 
fmpossible to employ o us a manure with an 
Seonomical and profitable result; and consequently 
‘some other material must be emploved to supply the 
‘yletedeary ingredients to the soil. A little discussion 
imay help to throw light on the snbject, and I have, 
therefore, started it with the proposition that sulphate 
of ammonia and gaano at £24 and IG a ton are not 
‘ao profitable as nitrate of soda at £17, and super- 
phosphate” at 26. Savt RYIIX. 


` 
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THE LAW OF VIBRATION AND ATTRACTION 
THROUGHOUT THE UNIVERSE. 


(4415.]—I wave no doubt that you, Mr. Editor, will 
kindly allow me to say a few words on this subject, 
especially after The Harmonious Blacksmith” has 
been kind enough to mention it in his letter 4875, p. 
385; and also because I have referred to it several 
*€imes, and promised to answer several questions, pro- 
“vided I was allowed to explain it first. WhatI mean 
by the law of vibration fs, that everything in nature, 
when set in vibration, arranges itself in the same rela- 
‘five proportions between its two ends and its centre of 
gravity or inertia; that some parts are comparatively 
quiet to others, and that-there are only some parts on 
a body on which we can set the whole in vibration 
e Teotdally. 

My experiments inelude almost everything I conld 
lay my hands on; and I found that a strip of wood 
vibrates in exactly the samo relative proportions as a 
log of a tree, a piece of wire asa block of metal, the 
‘air in a pipe as the air ua coneert-room, and lastly, 
"I believe it is reasonable to ‘conclude that the earth 
“follows the same, as a stone or a piece of slate does. 
'I could not ‘believo, at first, that this discovery was 

new, because itis so sttople. Phen I began reading 
almost all those books ‘treating on vibration, &o., but 
found that all those experiments and discoveries were 
only details, while the law for all is still undiscovered. 
I am certain these few words sufficiently explain at 
least what I mean I have discovered. 

In my letter to Fiddler“ i is one 
word left out, and two misprinted, which was, no donbt, 
my own fault. The sentence commencing, ‘“ Whether 
the law of vibration,” and ending at except the 
strings,” requires the word is to be inserted between in- 
strument” and ‘‘ constructed ;” and the words prevent 
the sound parts from paulking' should read pre- 
vent the side parts from baulking.“ When the 
strings are put on a violin it expands sideways, and 
consequently rarefies the breast in that direction. 

J. H. Sonvosr. 
ON THE EFFECTS OF INCREASING THE 

SUPERFICIES OF SOUNDBOARDS WITHOUT 

EXTENDING THEIR EXTERNAL DIMENSIONS, 

AS CARRIED OUT IN VIOLINS, PIANOS, ac. 


(4416.]—Ir has been proposed to do what the title 
of this paper expresses for the purpose of increasing 


the i and impreving the quality of the sounds 


obtained from stringed musical instruments, and it is 
obvious if the corrugation of a gonndboard's surface 
can affect this, doing it will have this advantage over 
increasing its external dimensions—unless the strings 
‘be radiated, and the bridge made longer—because the 
extent of surface near the string will be greater than 
it would be if the soundboard's externa! dimensions be 
increased, and supposing corrugation does affect what 
is claimed for it, I think it would in many instances, 
especially in the harp and violin, be preferable to the 
eran cement of two or more soundboards under each 
other. 

Two methods of carrying out corrugation have been 
published. In one M. Pape places each string or set 
of strings for one sote on what he terms an “ har- 
monic bar,” whatever those words may mean. This 
bar, as represented in the illustrations of his patent, 
seems to me to be nothing else than a wooden bracing 
bar of small section. e places the strings very 
close—i.c., within abont jin. of it, so that the tendency 
of their tensile force to arch itis well resisted. Each 
of these so-called harmonic bars is glued on the 
soundboard proper, and as the strings must, through their 
bridges, commnnicate their vibrations to the bar, and 
the latter (being glued on it) to the soundboard we 


cannot doubt andible sounds will be generated, al- 
though we may doubt if their loudness will exceed those 
generated in pianofortes strung in the ordinary manner, 
because each bar being glued on the soundboard must 
become in relation to it a belly bar,” imparting its 
stiffnes3 or rigidity to the soundboard. Now, excessive 
stiffness in a soundboard is not found to conduce to 
the production of loud sounds—" quite the contrary,” 
and we may reasonably doubt if the additional extent 
of surface in vibration—to wit, that of the harmonis 
bar—can compensate for the rigidity it mnet induce 
in the soundboard. I fear the vibrations of the latter 
will de deficient of amplitude and its sounds of power. 

Mr. Robertson, in his patent of November, 1858, 
No. 2587, price 4d., proposes to augment the surfaces 
of soundboards by making them of thicker wood, and 
removing, or as he expresses it, ‘‘ grooving out” the soft 
white portion, leaving only the hard part, i.“, the “beat” 
of the wood. He states from this process the instru- 
ments (violin, piano, &c.) derive very superior richness 
and power of tonecompared with common instruments.” 
Possibly so, but—like the 20,000 Cornish men when 
the late lamented Mr. Trevanion condescended to die—I 
should much like to know the reason why.” If it 
be what George Canning called a true fact ''—doubt- 
less he has experienced many false facts ”—that 
soundboard surfaces thus corrugated do (when put in 
motion by a given force applied through the media of 
drumsticks, directly, or indirectly, by ‘bows and 
hammers ) more ¿fal 
sounds, it certainly is a true fact well h know- 
ing, even ifit quite upsets the theory of the soundboard 
put forth in the Enciisa ME CHAN IC bywy late friend 
and fellow correspondent ‘* W. T.,“ who regarded 
a soundboard as being, for all practică purposes, a 
mere wooden drum head (without its tension), which 
is struek by strings instead of (drum) séicks. By the 
way, to judge from the performances of some pianists, 

y- absent. 


‘> tite sticks are not tnvariad! 


Probably, Mr. Schucht, who produces what I may 
term artificial belly wood by glueing alternate thick- 
nesses of soft and hard wood together, thereby in- 
suring an equivalent to the “beet” of the natural 
belly wood, and has thought much on the materials 
and construction of soundboards, alvo some others of 
our eminently “practical” (2) correspondents, will bring 
the force of their powerful brains to bear on the sub- 
ject of corrugated soundboards and—in the absence 
of that experience a pound of which is far more valuable 
for practice than a ton of theory—favour my fellow 
readers with the result of their cogitations. 


Tae Hanwonrovus BLACSURITH. 


P.8.—But fer the terrible “chafing” I lately 
received from F. R. A. S.,“ when I requested his opinion 
on my fiddle, Imight have been tempted to request his 
attention to this matter, especially in relation to the 
violin. As neither Mr. P. Davidson nor Beacon 
Lough” have as yet ehaffed me with, perhaps 
deserved, severity, I am not afraid to ask their help. 


FIVE-OCTAVE PIANOFORTES. 


[4417.]—IrT is quite true that most of the music that 
is “best worth playing can be performed on an in- 
strument with a range of only five octaves—the works 
of Bach, Handel, Mozart, Haydn, Beethoven, and, in 
fact, all the compositions previous to the last fifty or 
sixty years; but is going back to a smaller keyboard, 
as- recommended in letter 4842, a step in the right 
direction? A piano in the house should be of use not 
only to the owner, but aleo be available for bringing 
out the abilities of his friends; and if his visitors 
shonld prefer Sydney Smith to Beethoven, or Thalberg 
to Mozart, what could doon a five-cetave instru- 
‘ment? Whon a fewtrie t of-enrevesiog, aad 
‘a lite nei“ is proposed, a fague of Bach's, or u 
eng somata by Beethoven or Mozart, is not exactly the 
kind óf masic wanted. The great majority of hose 
who say they are very fond óf music” are -aRerly 
unable to- appreciate so-ealied ‘tolassical’ composi- 
tions; und, in addition, it may bo ‘sadd-tiat those who 
can ‘play the works of Beethoven, &c., as they require 
to betperfermed, are (and perhaps always will be m- a 
great <wtwority with regard to the majority of players. 
With *mnyself, it isea question whether true music’ has 
gained by the extension of the key-board; but, taking 
things as they are, ‘I ‘think the -purshager of a five- 
octave instrument Would speedily wish that he bad 
given few more pounds for a few more keys. Such 
an instrament would also be valueless in case of a sale 
or exéhaage being desired. F. Bet. 


THE CONSTRUCTION OF PIANOFORTES. 


[4418.] —Havine read with considerable interest the 
many articles upon pianoforte construction that have 
appeared in your valuable periodical for some time past, 
andhating seen nothing referring to Rist and Co.'s 
Patent Tubular Upright Pianos, “ cottage grands” as 
they are called, I should like to ask “ The Harmonious 
Blacksmith“ if he has ever seen any of them, and if so, 
whether he would kindly give your readers the benefit 
of his thoughts about them. Riist's soandboards are 
strengthened by means of hollow bars of wood (called 
t tubes ”) in place of the solid pieces in general use, 
and the soundboard is bored through in several places 
to admit the air into these tubes. The effects of this 
arrangement are (so the makers say): 1, to more effec- 
tually strengtben the soundboard itself; 2, and prin- 
cipally, to produce a greater volame of tone than any 
pianos made on the old plan. The tone is also of a 
more mellow and brilliant quality, and much better 
sustained. I have examined a few of them myself, and 
consider the method a decided improvement in piano- 
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forte construction, the tone resulting from them 
clearer, deeper, and more expansive than anything 
have ever heard. The amplitude of vibration {s 
greater than anything I have ever met with, but I 
would like to have the superior judgment of our 
friend as above stated. I believe this method of making 
soundboards involves a ecientific or acoustic principle, 
and there is nothing like working an principle. 


THE PIANOFORTE. 


(4419.]—ALLow me to put one or two questions to 
“The Harmonious Blacksmith ” with referenceto some 
observations in his letters on the piano. In letter 
4351,'p. 835, last number, he says, It would seem 
that every augmentation of the mass of the bridge 
must, like increasing the thickness of the belly-bars, 
obstruct the communication of the impulses of the 
vibrating strings to the soundboard, and we ought to 
bear in mind that the latter is only caused to vibrate 
by the former.“ Am I to understand by this that sup- 
posing the whole, or nearly the whole, of these ineum - 
brances—viz., the heavy bridge and thick bars—were 
swept a from the sounding-board, the sound of the 
piano would be thereby greatly increased, or improved, 
or both, providing that the communication of the im- 
pulses of the vibrating strings to the soundbesrd ‘ean 
be secured as intimately as it is under the present 
system, the sammo kind of action and strings being 
retained ? 

In letter 430, p. 275, he observes, It dhe dutcimer) 
was far louder than any grand piano then made; both 
its bridges were fixed on its sounding board, which 
must, I think, have caused it to produce louder sounds 
at least in the bass.” Should such a theory be current, 
may I ask what is the reason why pianofortes cannot 
also be made with both bridges on the sounding-board ? 

Scrozist 


a > 


THE ORGAN. 


14420.]J—Ir you have money, buy your pipes rather 
than waste time and materials in making them; if 
you have patience and perseverance, make them. Many 
seem to make themselves acquainted with the fancy 
names of stops, and build up ludicrous fancies. If 
readers would search the last seven volumes, they 
would not be at a loss how to proceed. I will give 
a few more hints. Subjoined are a few measure- 
ments selected from several sets made, voiced, and 


tuned by myself :— 


Aab Pires (Woon) Or. 


ea i 20in. x 234 

(C) sharp 19in. x 2} 

(D) „ 17#in. x 2 ee one 
ed 14in. x 1} 858 ee 
) 121in. x 11 from 
0 sharp 113 in. x 11 Hamfered Ip. 
(B) 10jin. x 14 


The next are broader in front than sides:—A sharp, 
lljin. x 1lfin.; B. llin. x ljin; and G from tenor 
O, 6fin. x na. From another set: B, llin. x Igin.; 
C, 10}in. X. In. From another set: B, 11jin. x lin. ; 
stopped pipe, 2nd D in treble, 5in. x lin.; small 
stopped CC, 5łin x in.; chamfered pipe inside C 
sharp, 9$ x ljin.; semicircular opening, and cham- 
fered inside, 2nd G sharp, Gjin. x lin. 

It will be seen there are slight differences of 
width and length; each pipe has a somewhat different 
tone. I shall, at an early opportunity, taseh on reeds 
for the descending seale, from tener C to CO, the 
dowest note, as the result of my expertemee. 

Josxrn WILIA NIL. 


VV FORM OFT WVIOLIN—-VIOLN AND VOLON- 
-GELEO COMBINED. 


Spey: ay 5 pleasure in tunhe re- 
quest of, and canno eol tiattered at my opinion being 
asked by, yourMacstieus and 700d: papt nce 
dent, “The Harmonieas Blacksmith,”:rele@tivetto his 
fanny fiddle (leteer 4201, p. 254). Whether Sse sùades of 
Amati, Guarnettus, aud Strad., will rise agaime@him, I 
cannot say, bat on his devoted head be thhervconse- 
quences. Joking apart, The Harmonbens Black- 
smith has combined two ideas whieh.I would nine 
separately—{1)a wholly sew form of instant; (2) 
a union of the’dddlo tribe, from vialin to =helameallo. 
As to the fret point, taking The HarmonbeasiBiack- 
smith's figure not to repreeent.a section A a box or 
body, but areeries of six open soundboards connected 
by a jointed sound-post, I conceive that the result of 
such a construction would afford little feree of sound 
beyond that of a-string stretched as is that of an 
archery bow, for I must think that the. resonance of 
& hollow box or body is necessary to produce power of 
tone. Witnoss the effect of a musical box when placed 
npon à table, particularly if the same table has a hollow 
drawer. Compare a tambonrine with a dram. Also 
the fact that old Lindley usually mounted himself upon 
a hollow box (not that I meau to insinuate that he was 
a sounding-post), to increase his power. 

I mast agree with “The Harmonious Blacksmith ” 
that soundboards vibrate synchronously (and simal- 
taneously also) with the string which starts them play- 
ing second fiddle thereto. If every bit of woad of 
which a fiddle is built, and which glued together form 
the body, sounded its own note, what a jally row” 
there would be. It is often laid down in theorstical 
instructions for fiddle making that the back sbould 
vibrate so many times to another number of vibrations 
for the belly; but this only indicates a oertain thick- 
ness or test of such thickness of weod as will tend to 
give a good tone, and neither back nor belly dream af 
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sounding their own independent note, nor does: the 
giued-up body, which possesses a note of its own, act 
otherwise. It may be laid down asa rule that if two 
or more pieces of wood are glued together, their pitch 
will be the same (allowing for non-vibration of glue) as 
if they were originally one piece of same dimensions. 
Another remark I would make. If the sonndboards 
are (as it would seem by The Harmonions Bluck- 
smith's ” figure) fastened to the thick outer frame, the 
thioknoess of such frame would be likely te deaden the 
vibration, 

Now, as to the second point—the union of ‘the violin 
tribe in one instrument. I am unable to see how the 
strings can be fingered. The mastery of double notes 
on the violin alone is sufficiently difficult, and nothing 
short of a Briarens (a mythic gentleman, with one 
hundred hands and fifty eyes) would apparently be 
sufficient to play a concerto on the proposed instra- 
ment. Neither do I think thut sonndbogrds fit for a 
violin string would do for the string of a violoncello. 

Suppose our worthy friend The Harmonious 
Blacksmith ” were first to construct the violin part of 
his instrument and try its action. This he might chin 
and save his wooden leg. I see no apparent reason 
why the vibratory action of à atring should not be} 
*‘ returned with interest,” whatever may be its position 
(distance excepted) to the resonant body. 

SurvoLk AMATEUR. 


— 


THE BELL PIANETTE.—To Mx. BOTTONE. 
[4422.]—I am greatly obliged to Mr. Bottone for re- 


calling my attention to Dr. Oleggatt’s patent, and | 


thereby convincing me yet more strongly the wisdom 
of our law courts’ practice of refusing seeondary when 
primary evidence is obtainable, Although’ I possessed 
r. Goggatt's patent, I was unable to refer to itat the 
time I wrote the article on the bell pianette and the 
lyrichord (printed in No. 878), so I was tempted to trust 
tothe “ Abridgment of Specifications Relating to Music 
and Musical Instruments from A. p. 1694 to A. p. 1866 ” 
—one of the cheapest books, containing over 500 pages; 
in existence, sold for what Jeremy Diddler, Esq., 
termed the "ridiculously small sum of 1s. 10d.,“ by 
her Majesty's Commissioners of Patents at ye office 
of ye said Commissioners, eh ey eae ye 
Institution in Southampton dings, nere unto 
Holborne.” The aforesaid work is generalty pretty 
accurate, although some of the said abridgments might 
have been better drafted; but in this they fail in 
common with certain and sundry Acts of Parliament, 
not to mention our last treaty with Uncle Sam con- 
cerning his Alabama claims. Being, however, bat an 
abridgment, it occasionally is guilty of sias of omission, 
amongst whioh are Dr. Cleggatt’s proposals to employ 
“hammers or jacks as in the pianoforte or harpsi- 
chord for vibrating his tuning - orks when arranged 
to form a musioal instrament. I again thank Mr. 
Bottone for enabling me te correct the error I inadver- 
tently committed, from which some experience ' ought 
to have saved me—to wit, excessive faith in official 
accuracy. ` Tae Harmonious Bracksmira. 


—— 


AURORA. 


[4428.}—Mr. W. HATFIELD, of Bell's Hill, Stoke: 
near Slough, a reader of the ENGLISH MECHANIO, ob- 
served the Aurora of Jane 3, 1872, and. noticed 
streamers from the magnetio to the true north of a 
a white silvery colour, sometimes alightly, tinged with. 
red, features that I missed. W. R. Bart. 


— aeeereennai 


COLOURED SUNS—BALSAMED OBJECT-GLASS. 


[4124.]—Tuanxs to Linea (let. 4894, p. 358). 
The erratum he points out very finely illastrates the 
whole.subject of such errors. Not only had I, as he 
mentions, given the magnitudes of the components of 
e Bootis rightly. in my Half Hours with the Tele- 
scope ;” not only have I a distinct mental conception 
of theis aspect; bat positively at the very time the 
sheet containing the erratum was going through the 
press, I was publishing in the Afechanics’ Magazine a pe 
ture-of the pair, rightly drawn and properly desoribed. 
How on earth such mistakes creep in, and escape 
getting turned ont, sme. My reviewer too. How 
did he fail to no the error? His remarks show 
that he is a practised observer. 

It may interest C. B.” (let. 4866, p, 858) to know 
that Dr. Haggins’s 15in. object-gines; now being used 
for troscopio work, is balsamed. Dr, Huggins 
considers that the saving of light is about equal to the 
effect’ of an increase of apertare-area by the area 
ofa 5-in. object-glass. Balsaming ought not to have 
shortened focus, if the two glaases were properly shaped. 
They cannot have fitted, and the balsam became as it 
were a third lens. Ric A. PRooTOx 


COLOURED SUNS. 


(4425.]—Iw connection with the excellent essay by 
Mr. Prootor, inserted on p. 296, perhaps your readers 
be interested in a list of the terms employed by 
several of our beat observers, who have endeavoured to 
convey their impressions of tints in the worde whioh 
follow. The majority are from Smyth's Cycle,“ but 
eleven other observers have contributed to the list 
(whieh I have bad in private uso for some time), whose 
names are indicated by the attached numerals. 1 Sir 
J. Herschel, 3 Struve, 3 Webb, ( Dawes, 60. P. Smyth, 
Hind, 7 Dembowski, 8s Knott, 9 Talmage, 10 Slack, 
it Miller. The principal authority for these is that 
invaluable work for all telescopists, Celestial Objects.” 


WETTE. 
Lucid w. Grayish w. 
Bright w. Pearly w. 
Brilliant w. Silvery w. 
Very w. Creamy w. 
Fine w. Flushed. 
Clear w. Flushed w. 
Intense w. Brilliant flushed w. 
Subdued w. 3 Reddish w: 
Palé w. Pale reddish w. 
Sory pale. Yellowish w. 
itish. Greenish w. 
Dusky W. Bluish w. 
Dull w. Purplish w. 
3 Ashy w. 
Ran. 
Reddish; Light rose. 
Pale r. Rose tint. 
Light r. ' Rose r. 
Ruddy. Pale garnet. 
2 Very r. Garnet. 
1 Very high r. Raby. 
Vivid r. 1 Pure ruby. 
7 Deep r. 1 Rich ruby. 
Fiery r. 1 Intense ruby. 
§ Indian r. 1 Scarlet. 
1 Brick r. 1 Fall scarlet. 
3 Golden ruddy. Intense blood colour. 
Dusky r. 6 Intense crimson. 
Dull r. Cherry r. 
Pale rose. Grape r. 
Ona 
Bright o. Deep dull o. 
ale o. 11 Dasky o. 
Light o. : 8 O. with scarlet glare, 
Deep o. 
7 YzaLov. 
Luoid y. Golden y. 
Bright y. 2 High gold colour. 
lear y. Rich y. 
Pale clear-y. Crocus y. 
Fine y. Orpiment y. 
Pale y. Flushed y. 
Light y. Ruddy y. 
Faint y. Reddish y. 
1 Whitish y. Orange y. 
Y ” Greenish y. 
Fit yr Bluish y. 
Y. 8 Pale y. with cast of 
Dali y. blue. 
Puarty y. 3 Brown y. 
Cy y. Topaz y. 
Straw y. Light topaz. 
Light dolor. Pale topaz. 
„. Topas. (tinted). 
GREEN. 
Cn Pale emerald. 
Pte g- Sea green. 
Bluish g. Pale sea g. 
Olive g. 10 Aquamarine. 
Baserald g. Light apple g. 
Light emerald. 
BLUE. 
Ffaeb. Pale sky b. 
Lund b. Sapphire b. 
Clear b. i Pale sapphire. 
Light b. Opal b. 
Pale b. Flushed b. 
Faint b. 2 Reddish b. 
Bluish. | Greenish b. 
Cobalt b. | Lilac b. 
Smalt b. . 7 Pale olive b. 
Indigo b. | Intense b. 
Cerulean b. Deep b. 
Sky b. Dasky b. 
VIOLET. 
4 Vivid v. Reddish v. 
Pale v. | 
PURPLE. 
Lucid p. Purplish. 
Amethyst. 9 Flushed p. 
Light p. 8 Ruddy p» 
Pale p. Reddish p. 
Liao. 
Brilliant 1. | Red 1. 
Light 1. Blue 1. 
Pale 1. Blaish 1. 
Faint 1. 
Gray. 
Grayish, Dall Ra 
Luoid g. Dusky g. 
Light g. Flashed g. 
Pale g, § Bluish g. 
Aug OOLOUVRED 
Cinerous. 7 Ashy olive. 
Ashy pale. | 7 Olive. 
8 Faw. 
Pale fawn. | 1 Brownish. 
CREAMY. 
Pale cream coloured. Pale plum coloured. 
Dasky. Livid. 
8 Tawny. Lurid. 
Plam coloured. 


| In the foregoing list only, a rough classification has 
been attempted, and that more one of terms than 
| exact chromatic significance. Descriptions are fre- 
| quently of equivalent meaning, though differing in 
| words; and of others it can only be said that 'a general 

idea is conveyed, the terms being too indefinite. Not- 
| withstanding the difficulty where colour is concerned, 
| the majority of them indicate pretty clearly the 


impression made on the observer. T. H. Burrnau. 


| COLOURS OF THE CLOUDS. 
[4426.])—Wirt some of our meteorological frients 
| kindly favour me with their opinion as to what con- 
dition of the atmosphere or of its vapours do the various 
colours of the clouds arise from? T have not met with 
any meteorological work that farnishes such informa- 
tion. Why are the clouds at various times of the 
following colours—dark gray, raddy brown, bluish 
brown, brown gray, intense white, yellow white, blue 
gray, and other colours? The subject is important 
meteorologically, and one to which I have devoted care- 
ful attention during many years, and, by the expe- 
rience thus acquired, I can readily; and I say without 
hesitation, successfully, describe for months before- 
hand the colours which the clouds will display at cer- 
tain times. I know that the idea or possibility of 
doing this will be met by profound scepticism by thon- 
sands; it is not, however, my object to excite contro: 
| versy, which would prove nothing, but to put the 
matter to the test at once by submitting it to direct 
observation. Before attempting this I should like to 
learn something of what other persons knowof the 
| subject, as it would evidently be useless for me to 
attempt to explain or describe a law of nuture which, 
after all, might be quite as well known to others. 
T. W. 


DR. CARPENTER AND PERSPECTIVE, 
f4427.) —(Ler. 4820, p. 328.)—I wish merely to add 
| that the pane of glass will not exhibit the horizontal 
and vertical lines which are required in a perspective 
drawing. I have tried it, and fact seams to agree with 
theory. It may be necessary for artistic purposes to 
ignore this convergency, but why, then, should all 
books upen perspective teach that the drawing should 
be similar to what would be seen by tracing on a sheet 
| of glass ? M. PARIS. 

PERSPECTIVE. 
[4428.]— Wer cannot, I think, lay down the laws of 
pictorial perspective by mathematical demonstration, 
| and Mr. Proctor’s remark that the perspective of a 
pictare (by which I understand the linear perspective) 
ought to be mathematically exact must be received with 
so much modification that I am’ rather inclined to 
agree with M. Paris that pictures are, as to perspective, 
| a compromise. By pictorial perspective I mean that 
| representation on a flat surface which truthfully repre- 
sents to the mind the object sought to be delineated. 
| Form and colour, including’ shade, are the means by 
| 
| 


which the picture is produced. The question is, must 
one or both of these be identical with the form and 
colour of the object? It is agreed that the colour need 
not be the same: Mr. Proctor admits that as to colour, 
shade, and so on, there must always be some degree of 
compromise. This being the case, there would seem 
no necessity, 4 priori, for the forms of the object and 
| picture to be identical. The object of the painter is to 
give a representation of a coloured object existing in 
space of three dimensions by means of pigments and a 
flat surface. If he does not seek to copy the colour 
with pigments of the identical hue, in order to obtain 
the effect he desires; much less is he bound to make 
an exact copy on his flat surface of the projection of 
the solid object. The different points or lines which 
the eye is accastomed to view stereoscopically are seen 
under different conditions, and produce different im- 
pressions, to that of their projection on the picture; 
and it may be, therefore, that these latter have to be 
| modified in the same way tbat the colour was designedly 
varied by the painter. It is for this reason, I believe, 
that positions of what I may call violent perspective“ 
| have to be avoided by an artist, or, if necessary to the 
picture, the sudden convergences of lines have to be 
| tempered or modified in order to obviate an unreal 
| effect. Distant mountains, also, which (if drawn in 
| perspective) would look diminutive and insignificant, 
have in a picture to be drawn two or three times that 
height in order to give a natural idea of their elevation. 
For the mountains, though their height subtends at 
the retina a smaller angle than does their more 
elevated outline in the picture, are, through the stereo- 
scopic functions of the organ of sight, which suggest to 
the mind their distance and consequent magnitude, 
| magnified in comparison to the pictare of these 
objects on a fiat surface, which, not being’ viewed 
stereoscopically, is not subject to this effect. However 
this may be, there exists au apparent disproportion 
between distant and near objects (as may be seen in 
photographs and in the coloured pictures on the 
focussing screen of a camera), which renders it neces- 
sary in some cases to modify the perspective, or, in the 
words of M. Paris, calls for a compromise in the 
pioturo. 
There is no doubt that the nearer objects are the 
darker they are, and hence arises the blackness 
observable in the foreground of photographs; but if a 
painter were to make his foreground always dark, the 
effect would be unreal, for the broad lights and the 
detail of near objects give them apparently a greater 
brilliancy than the greater amount of light, Which 
actually comes from the f*-=-*‘on of distant obje" 
produces. Here, also: ~“ ms a compr 
| between faqt und fictie ＋ 
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A GIANT PLANET. 


[4429.] —Ix the article (p. 244) bearing the above title, 
which you have republished from the Cornhill Magazine, 
there appears so much loose reasoning that I think it 
will not be amiss to call the attention of your readers 
to it. Near the end of the article, the writer says: 
u As Jupiter and Satarn hold an intermediate position 
between the sun and the minor planets in respect of 
size, ao those giant orbs hold a corresporiding position 
in respect of inherent heat. Roughly speaking, the 
earth is 8,000 miles, the san 840,000 miles, in diameter, 
and Jupiter, with his diameter of 82,000 miles, comes 
midway between these orbs.” Coming, as it does, from 
an astronomer, this is a remarkable statement, for 
most © suppose astronomers to be very exact in 
the use of numbers, and nothing could well be more 
reckless than the assertion that 82,000 miles is mid- 
‘way between 8,000 and 840,000 miles. If we multiply 
Jupiter's diameter by 5, it will then be very nearly 

way between that of the sun's and the earth's. But 
it is not the diameter, it is the size that the writer 
asserts to be ‘‘midway,’’ and when we remember the 
sun’s balk is more than a thousand times greater than 
ahs epee we shall easily see how little he is entitled to 
hold the place the writer assigns to him. In continua- 
tion, he says, Now the sun is at a white heat, and the 
earth gives out only what is called obscure heat; and 
if Jupiter's globe is at a red heat, he again comes mid- 
way between the sun and the earth.“ White heat is a 
very elastic term, embracing every degree of tempera- 
ture, from that of a candle flame upwards; admitting, 
however, that radiant heat decreases in the proportion 
of the square of the increased distance from the 
radiating „ then the white heat of the sun must 
be some thousands of times hotter than red heat. Let 
us admit, for the sake of argument, Jupiter to be red 
hot, then the difference between his heat and the sun’s 
will be still greater than the enormous disparity in 
their bulk. When the writer of the article thinks fit, 
with insufficient regard to facts, to place Jupiter mid- 
way between the sun and earth, in respect of bulk and 
temperature, it looks very much like s to find 
the materials with which to build a theory at any price. 

id apir has masses of clouds so great as to require 
his surface to be at a red heat to produce them, how 
could the light and heat of a red-hot body penetrate 
through these dense and voluminous clouds. Accord- 
ing to Dr. Tyndall, a small amount of aqueous vapour 
will very materially retard the passage of radiant heat, 
and in this country we get evidence, almost every day, 
that a moderate thickness of cloud will shut out the sun 
from our view, and in t a large part of his light 
and heat. Now, if Jupiter isata red heat, his clouds 
must be as dense and impervions as a Newfoundland 
fog bank; in fact, they must partake more of the 
nature of semi-condensed steam than of terrestrial 
clouds, for if clouds are generated by this red-hot snr- 
face rain must fall on it, and directly rain fell it would 
be sent hissing back in the form of steam. If we even 
suppose the whole of Japiter’s surface to be red hot, 

the cleuds to have no effect whatever in retarding 
the transmission of heat and light, thus giving to the 
writer's arguments a tenfold greater foroe than they 


naturally possess in this disection, then the planet) 
would be totally incapable of materially adding, from | 


his own inherent heat, to the light and hent of his 
satellites, or to the light of his own surface beyond 
that which he receives from the sun. The amount by 
which Jupiter, under these supposititious circumstances, 
conld augment the Sage rte of his satellites admits 
of strict calculation. Patting his temperature as high 
as that of iron red hot in daylight, it will be 1200 F., 
and his farthest moon must receive less than 2° from 
such a source; 80, as far as heat is concerned, Jupiter 
would out a very sorry figure when playing the part of 
secondary sun to hia moons. In the matter of radiant 
light, calculation shews him to be a still more inefli- 
cient performer; for if not illamined by the sun, and 
shining only as a red-hot planet, he would be invisible 
to any dwellers in his most distant satellite, if they 
did not portans any optical power greater than our 
unassisted vision. 


According to Dr. Zöllner, whom the writer refers to, | 


Japim shines three or four times as brightly as a globe 
of his size should, if reflecting the sun's light only. 


If such is really the case it certainly is not owing to the | 
piana being red hot. The light of the sun at Jnpiter | 


about / 7th of what it is on the earth, and sunshine 
here is hundreds of es brighter than the light 
emitted froma body heated to redness. Now, if 
Jupiter absorbstwo-thirds of the sun’s light, and reflects 
only one-third, he will then shine as brilliantly as if he 
reflected the whole of a light equal to the 1/g:st part of 
sunshine; therefore, if his brilliancy is increased 
threefold by his globe being red hot, then light emitted 
from a substance at red-heat must be equal to the 
1½ 7th part of bright sunshine. 

I have not in these calculations taken into account 
the effect of absorption due tothe dense aqueous vapour 
surrounding Jupiter; but if we do, how hopelessly 
weak does the theory of his being a secondary sun 
appear! Hrras Sckx. 


SELENOGRAPHY. 


[4430.] LETTER 4881, p. 856, No. 878, by E. B. F.,“ 
calls for a remark or two from me. “KE. B. F.“ is 
quite right in considering that selenographical sketches, 
neatly shaded, are of general interest provided they are 
perfectly accurate, and convey to the mind an eraci 
representation of the objeet sketehed. They must also be 
accompanied with the following data: — The day elapsed 
with the hour and minute Greenwich mean time 
of the Julian period; the selenographic latitude and 
longitade of the pointa on the moon’s surface which 


have the earth's and the sun’s centres in the zenith 
and the position of the terminator at 60 north latitude, 
the equator, and 60 south latitude. These quantities are 
given monthly in the Astronomical Register for 
Greenwich midnight. The value of the supplement of 
the angle € — O, or the difference of longitudes of the 
moon and sun at midnight are also n as givin, 
the angle of reflection of the sun's light from the 
moon. In nine cases out of ten shaded sketches are 
far from being accurate in those details which are 
really of importance, especially when the objects are 
near the terminator, as then the shadows change 
rapidly. We have had from some of our correspondents 
very valuable shaded delineations of parts of the 
moon’s surface, and such, as they appear now and 
in our columns, give a pleasing and usefal idea 
of the objects represented. If "E. B. F.” be the 
possessor of a small 5 he does not require 
carefully and elaborately awn selenographs to 
acquaint him with the appearance of lunar objects as 
seen in the larger instruments. The fine crater 
Copernicus is a magnificent object in a three-inoh 
telescope. Of course it appears a still finer object 
when viewed through a larger aperture; but the real 
value of increased aperture in the object-glass or 
increased magnification by means of eyepieces con- 
sista in the increased perception of minute detail. 
Without exception, the ExGLisH MERCHANI is, so far 
as I am aware, the only serial which notices to any 
extent selenographical matters, and it contains the two 
kinds of selenographs, the shaded sketch, giving “ ap- 
pearance,” and the diagrammatic sketch, giving rela- 
tive, and in some cases absolute, positions.” If 
“ E. B. F.” uses a small telescope frequently, he will 
often find diagrammatic sketches useful in identifying 
objects more readily than shaded sketches, as he is con- 
oe in using such to the epochs at which they were 
wn. e 
In reference to query 12229, “ Canis Minor will find 
for general lunar scenery Sin. cr din. aperture ample. 
For clefts, minute spots, and streaks not less than Gin. 
should be used. W. R. Brat. 


PLATO. 


[4481.]—I BBG to inclose a sketch of the lunar 
| crater, Plato, taken June 14, 1872, 10h, p.m., Green- 
| wich mean time, with an excellent two-inch achro- 
matic, power 90. 


Can Mr. Birt inform me whether there is a heap of 
débris near the centre of the floor of the crater, because 
I failed to perceive any trace of any whatever? 


| T. H. F. 


ANCIENT MUSICAL INSTRUMENTS AT SOUTH 
KENSINGTON MUSEUM. 

[4432.]—In his interesting paper on the above 
subject, printed in No. 877 of “our” journal, Mr. 
Charles Reade, who, however clever a special corre- 
spondent he may be, is, I fear, not qnite “ read up ” 
on the subject of ancient musical instruments (by the 
way, he says he is specially well up” in fiddles), 
mentions what he terms a keyed dulcimer (query, what 
can it be) which he classes with the virginal, clavi- 
chord, spinet, harpischord, and pianoforte, under the 
general title of children and grandchildren of that 
rather ‘“‘ancyente instrumente of mvsick,’ the 
dulcimer. 

In his (query, illegitimate) family he confounds two 
essentially different classes of musical instruments 
viz., those struck by hammers, and those whose strings 
are ee He could hardly alle 1 rs am he 
previo up” more diligently. e harp, 
lute, mandolin, roiti; the modern zither, virginal, 
spinet, and harpsichord are all treated {on as Mr. 

would be were he to“ came np” for his exam.“ 
before instructed judges. Th ong to the latter 
class—in other words, their strings are “plucked,” and 
no amount of “pluck ” Mr. Reade possesses could save 
him from the same fate with that conspicuous absence 
of knowledge he exhibits. On thecontrary, the dram, 
gong, harmonicon, and bells, the dulcimer, and its 
legitimate child the pianoforte, belong to the former 
class—f.e., they are more or less forcibly ‘‘ struck," as 
in trath the writer was also by Mr. Reade confounding 
them with the harp class, which are not “instruments 
of . What Mr. Reade means by a "' keyed 
* cimer,” unless it be the pianoforte, I have yet to 
earn. 


— . ' ẽ — . — 


Mr. Reade laments that the complex Welsh harp, 
with ite very practically inconvenient three rows of 
strings, has survived all the exeoutants. I see but little 
in this to regret, because I am not aware of anything 
worth doing which can be done on this I think 
deservedly obsolete instrament which ean't be done at 


g | least as well—if not better, certainly with far more ease 


—on Sebastian Erard's double action instrament, the 
somewhat complex mechanism of which greatly facili- 
tates performance. 


Mr. Reade also mentions certain harpsiaherds, 
especially the Rucker, said to have belonged to Handel, 
the statements concerning which much be taken cum 
grano salis, for ita history is rather ‘‘ fishy,” also 
one bearing the honoured names of Abraham et 
Josephus Kirkman, fecit,” and the very unusually 
modern date 1798. The tones of the latter he says are 
“fall of sweetness and tendernesa,” which may be 
quite true onthe same principle that it was logically 
proved that a very unkindly man must be fall of sweet 
and tender feelings because he never suffered any out- 
ward manifestation thereof to escape him. My fellow 
readers must long since have perceived the writer bas 
an old fashioned tenderness for his favourite 
harpsichord, but he avers that his—perhaps not very 
musical—ears have never yet been regaled by “sweet ” 
sounds obtained from any harpsichord furnished either 
with hard leather or quill panta whatever the timbre 
of those which he obtained by the employment of plectra 
coated with soft leather on their apper surfaces. The 
tones of a quilled harpsichord may, to Mr. Reade, 
be full of sweetness and tenderness." Dr gustibus, &c. 
Probably—as it is my intention to visit the collection 
as soon as Iam able to procure the forthcoming en- 
larged edition of the catalogue—when I hear this 
instrument both sweetness and light" may be vouch- 
safed unto me, for which I hope to be daly thankfal, 
but until I do hear it I may be permitted to christen 
its sounds—and most d those of its brethren—after 
my old dog Snap.” 

THs HARMONIOUS BLACKSMITH. 


THE USE OF COMPRESSED AIR FOR STORING 
AND TRANSMITTING FORCE. 


£4488.1—Bzma desirous of collecting information on 
the above subject I should be greatly obliged by newinfor- 
mation thereon, also instructions where to obtain what 
has been printed concerning the perhaps unavoidable 
waste of force which results from the conversion into 
heat of a portion of that employed to compress air, 
especially when its compression is carried as far as 
from 50 to 100 atmospheres. 


I should also be glad to learn if there has been any 
economical application of compressed air for propelling 
small boats or private land carriages in which steam 
boilers and coal are decided nuisances. For this pur- 
pose a fellow correspondent once suggested coiled 
springs—query, a legion thereof—which you may (if 
you can) wind up “just as you do your watch,” and 
run up Highgate-hill at the rate of ten miles per hour. 
Now, as steel springs whose reaction wenld be sufi- 
cient for such np-hill ” work as this would be rather 
costly to make, let alone“ the winding them up “ like 
your watch ”—a thing, perhaps, possible by a Brobdig- 
nagian horologist for a Liliputian bicyclist—it might 
be rather more economical to employ compressed air, 
even if it did cost something more than the fuel of a 
steam boiler in a boat or railway locomotive. I suspect 
compressed air would cost considerably less than horse 
keep, for the fael—I mean food—those animals con- 
sume is rather more costly than coal; indeed, horses 
are animals of such extravagant habits that I have 
known instances of their continuing to eat their 

| provender even when they didno work. Perhaps, how- 
ever, considering the sad (query, jolly) examples we 
humans set them in the matter of eating and drinking, 
too (without working), it will be wiser for us not to 
complain within their hearing, for possibly they might 
retort ‘‘small blame to us equines for that same,” or 
even say to their drivers You're another.” Now, tu 
quoque (especially when trne) is not exactly gratifying 
to our feelings. 
THe Hanmonrovus BLACKSMITE. 


P.S.—The above—or rather another letter on the 
same subject—was written about a fortnight ago, and 
I believe sent abont Jane 9. I presume it and the 
article on the choice and best methods of working sisal 
for cutting tools and screw-drivers are lost. 


THE BEARING REIN. 


(4484.] —Peruarps if you print these remarks Ii will 
be thought (by some of our readers) that the subject 
is ont of place in a publication professedly devoted to 
the advancement of science. I know, however, that 
you for one are on my side. Your words on one occasion 
were: We shudder as we write the word” (vivisection). 
I do tho same, and dismiss the last-named practice to 
call attention to something less horrible—viz., to a 
most unnecessary cruelty daily and hourly on 
thousands of noble and, notwithstanding their suffer- 
ings, affectionate animals. This special act appears 
to be without the pale of the law; and when I remon- 
strate with a man (?), I am generally told to mind my 
own business. If I venture to address my rade un- 
gracious self to a lady, she thinks it may be wrong, bat 
likes to see it. 


How many would shudder at such an announcement 
as this placarded on walls of our towns — Gratis 
Under distinguisbed patronage. An invention for the 
panishment of animals has now been perfected, and 
may be seen in operation daily. Sundays 11 to 1,” ac. 
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Those who shuddered may, perhaps, smile when I 
state my belief that what is known as the bearing rein 
used on horses is one of the most diabolical engines 
ever invented by demons in human form. If carefal 
attention is given to the fact I contend that it is indis- 
putably what I have stated; and who is to blame? I 
cannot think that those delicate ladies who lounge in 
the baroache their pet dogs, have the 
least idea of what the cent animals in front of 
them are at that moment enduring. Look at the posi- 
tion of the ears, the abortive effort to throw ont the 
chin, the lather on the mouth and breast, the patch of 
sweat on the satin neck, the quivering ander ip, and 
other expressions of suffering known only the 
initiated. What powerfal wielder of the will under- 
take to write down the insane use this horrible 
instrument of torture? I can supply some materials 
if " The Harmonious Blacksmith” or any other talented 
friend to dumb animals (by-the-by some animals make 
a sad une of the faculty of speech) will put them into 
shape. OLD PLOUGHMAN. 


— 


OUR COAL STORES AND THE ATMOSPHERE. 


[4485.]—I soup like to make a few observations 
on letter 4849 with the above title. Take the atmo- 
spheric pressure as 151b. on the inch we have a pres- 
suro of 144 x 15 = 2,160lb., nearly a ton on the 
aquare foot, or about 27,000,000 tons on the square 
mile ; since a square mile contains 5,280° square feet, 
assuming England and Scotland to contain, say, 80,000 
square miles, we get 2. 160, 000, 000, 000 tons as the 
weight of the atmosphere. Now, if 2 per cent. of this 
were converted into carbonic acid, it would be unfit 
for respiration; 2 per cent. of the last amount is 
43, 200, 000, 000 tons. 

I think there is a misprint or error in the letter. In 
the 15th line it is said that “ England alone is raising 
to the surface one hundred and twelve million tons of 
ocal annually, and farther on that we have one 
handred and forty million tons of obtainable coal.” If 
this were so our coal supply would not last much over 


a z 
Now, 8 tons of carbon produce 11 tons of carbonic 
acid, therefore it would require nearly 12, 000, 000, 000 
tons of coals, if we had them, to render our atmosphere 
onous with carbonic acid, even supposing it not to 
iffase itself over the world; of course a much smaller 
quantity of carbonic acid in the atmosphere would make 
it very unhealthy; bat I am of opinion that our atmo- 
sphere will last longer than our coal, besides, if 2 per 
cent. by volume is meant, the weight of the carbonic 
acid would be half as much again, its specific gravity 
being 1:5286, or so. PHILANTHROPIST. 


BOOT AND SHOEMAKING. 


[4436.)] —-Neven did one man express the experience 
of another more pithily than does “Irish Mechanic” 
express mine in letter 4850, p. 885, on this subject. 
We differ only in this, he has not mastered the — 
culty. I have, and shall rejoice if he benefits, as I 
have done, from the following experiment. I drew 
plans of my feet on a sheet of paper, purchased lasts, 
@ good size too large, and a rasp from an ironware 
shop, and in half an hour succeeded in redueing the 
lasts to the size and form required, with nothing but 
the rasp. No technical knowledge of the last-tmaking 
or shoemaking trades is required for such a very simple 
operation. I pr them a bootmaker, whom I 
engaged to work my boots according to these lasts in 
every way. The result is entirely satisfactory. are 


{4487.]—THm recent sufferings and experience of l 


e ee protection in July of 7 year—viz. : 
invention may be applied to any description of 
tus 


«t Irish Mechanic” are nearly identical with my own of 
ten years since. My recollections of them are as vivid 
as if they were of yesterday. Like him, I too havea 
long toe that was always in difficulty. The smell of 
new leather made me feel faint. The sight of an awl 
induced pricking sensations in my feet. I longed to 
administer my shoemaker’s wax to his own back. The 
soles beneath me and the soul within me were worn 
out. My artist suggested that his “up ” were soft 
and pliable. I uttered, half unconsciously, " limp.” 
He tendered (my poor feet) advice, and had even felt 
for me. It was enough I remarked, “ Halt!” My 
two monosyllables had fully explained the case. He 
handed me a card of introduction to the last new pro- 
fessor, remarking ‘‘ Clever man, sir. Studied the foot 
ond of anatomy,” which latter I found true, as after 
taking a ground plan and elevation of my foot, he 
wanted a section.“ I left the professor with the fond 
delusion that there was Balm in Gilead, for me, even 
me.” The ultimate results did not, however, conduce 
either to ease or elegance. These two men, sir, if I 
can call them so, had conspired to place my great toe 
at the inner corner of what they deemed a boot. But 
I defeated them, sir, and that throngh their own base 
machinations, by doing to the lasts what the professor 
wanted to do to my foot, making a diagonal section— 


that is, sawing off the great toe and ball of the foot, 
and fixing on a pieco somewhat wider, which, rasped 
down $o abont jin. thick, has left me as the story book 


happy ever aftor,” and this is a true story, sir. 


says, 
T. 8. USBORNE. 


, 
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J ON THE RIFLING OF GREAT GUNS. 


f88.]—THERE is great difference of opinion on 
subject; we may, indeed, call ii the battle of the 
I. myself, don’t like the system of studded 

ot with increasing twist, but prefer ribbed shot with 
rm twist. There is this to be said in favour of the 
with increasing twist: their vents have not been 


worn so large as those with uniform twist after firing. 
The inoreasing twist guns have toall a oes been 
very unfortunate of late; in fact, it would be a disaster 
to us of no small magnitude if auch accidents ” were 
to happen to our heavy guns in time of need. I was told 
by a gentleman connected with the Whitworth Ord- 
nance Company the cost of " tooling their 121b. shot; 
it was very small indeed, I think about three i 

each. I don’t think the Woolwich gans with increasing 
twist could be altered to uniform twist without having 
new inner tubes, or else being bored out to a larger 
calibre. I shall be glad to furnish any information in 
my for the benefit of such an esteemed corre- 
spondent as The Harmonious Blacksmith” and our 


readers generally. ARTILLERY OAPTAIN. 


BAROMETERS AT SEA. 


[4489.] —Srr J. ALDERSON seems to have fallen into 
sing heavy bodies begin to fall 
paper on Sea 

ollard has fol- 
th another old and equally false theory. 
The reason why the mercury does not fall nee a 
a q 9 
it is to a certain extent independent of the ship. It is | *! 
Care 
riage goes on or stope suddenly, the passenger, not 


the old error of su 
more slowly than light, according to a 

Sickness,” quoted at p. 828, and Dr. 
lowed him 


exactly with the tube is simply because, being 


like a passenger in a railway carriage, when 


being fixed to his seat, suffers in consequence. 
M. Paris. 


ELECTRO-MAGNETIC GASLIGHTING 
APPARATUS. 


[4440.)—In your issue of the 14th inst. I observe a 
apparatas by Prof. 
Klinkerfues, University of Gottingen. If you refer to 
the Builder, October 8, 1864, page 748, you will find a 
deseription of a similar invention for which I took 


sketch of an electric gaslighting 


owe oes Oe 


Atti 


ane 


aa without requiring alteration ; the appara 


about three times the size of a lady's thimble, and 


v much like an ordinary gas- burner. The prin- 
ciples f 


upon which it is based are stated as follows :— 
An ordinary telegraph wire communicating with a 
galvanic battery is conneeted with the “ Electro- 
magnetic burners” in succession, according to the 
number of lights required, and the extremity of the 


wire is conducted back to the battery, when the cir- 


cuit is complete. Therefore, to light and ae 


the lights it is only requisite to connect or disconnec 


one of the poles of the battery. Immediately the 


clectric current enters the “ electro-magnetic burner 
it passes through an insulated wire, which is 

round two pieces of soft iron, which immedia 

comes a powerful magnet, and attracts a soft iron plate, 
which lifts or opensa kind of valve, and mite 
the gas to escape through the burner. At the 
same time that the gas valve is opened, the current passes 
through a piece of platinum wire close to the burner, 
which turns red hot, and lights the gas. This effect 
is produced at every burner at the same instant. 
This invention was exhibited in Durham eight years 
ago with success, to the extent of a quarter of a mile 
of wire and half a dozen lights. 

The following is an extract from a letter written 
apon the subject by Prof. Faraday, dated Ang. 10, 
1864 :—* No battery having a wire three miles long and 
at its extreme enda piece of platinum wire affixed 
would ignite the gas.” 

I had the 5 tried with a powerful 12. oell 
battery, using the North-Eastern Railway Company's 
telegraph wires between Leamside and Durham, and 
although there was sufficient power to open the gas- 
valve, it proved Prof. Faraday's statement to be correct. 

The cost of the ‘electro-magnetic gas- burner 
(exclusive of battery and wire) was 78. 6d. each. After 


the burners are lighted the battery power is reduced to 
one oeli, which keeps the valve open during the 
time required. A, insulated wire; B, soft iron (mag- 
net); C, soft iron plate; D, gas valve; E, mercury ; 
F, gas burner; G, platinum wire; H, brasa tube, in- 
closing insulated wire ; K, gas-pipe. 

Sanderland, Jane 17. T. C. EBD r, F. R. I. B. A. 


PATRIARCHAL WRITING. 


[4441.]}—THovucH it may be bad policy to defend 
my enemy, P. Santalinus,” against my fellow soldier 
Mr. B » I must submit, in answer to the 
latter, that though the Book of Genesis may not ex- 

resaly state this or that portion to be copied from 
Journals of the Patriarchs, it certainly implies as 
much. Chap. v. professes to be “the book of the 
generations of Adam,” and the particulars contained, 
involving about thirty exact nomerical statements, 
each in hundreds, tens, and anits, Mr. Brookwood will 
hardly suppose could be handed down otherwise than 
in a book of some sort. It need not be alphabetical. 
Considering the case of the Chinese, who, with the 
oldest writing known, have not even yet learnt an 
it seems more probable that they retain (in 
iple) Noah's method of writing, and our teachers, 
Hebrew, Sanskrit, and Greek, improved upon it, than 
that our fathers in the Ark wrote alphabetically, and 
the Chinese lost the alphabetic ciple without 
losing, like savages, writing altogether. oreover, if 
Noah had written alphabetically, I think all his 
descendants would have retained, though not the same 
alphabet, the same direction of writing, and if in hori- 
zontal lines, then most probably, all from left to right, 
which is certainly more natural and convenient than 
the Shemite way, at least for right-handed people, and 
seems suggested by the daily course of the sun, in our 
hemisphere. Indeed, the undoubtedly greater antiquity 
of the Shemite way than ours, and the fact of the 
columna and pages of Chinese going from right to left, 
would suggest, if it were really Noah's way, a proba- 
bility that not only might his original country have 
been south of the equator, but the Antediluvians left- 
handed, and he or Japhet exoeptionally right-handed, 
as the majority of every tribe descended from them. 
At any rate, there is good evidence that the pel dari 
wrote al, (and perhaps on papyri stili to be 
handled and read 7) long before Mr. Brookwood's 1500 
B. C., and if he holds the Bible to be anything but 
forgery, it implies Books, we see—they need not be 
alphabetical—in the lifetime of Adam. 

As for Genesis, the Shemite records of Adamite and 
diluvial times, whence it was compiled, must have 
come én writing either from one who had been in the 
Ark, or one who pretended to have been there. Which 
does Mr. Brookwood prefer? I think with Halle 

850, let. 4858, par. 8), to all that consider the seven 

pter of Genesis impartially, it will passa for the 
remains of a much faller account," derived in writing 
from Noah’s son, not grandson. And Sir Isaac Newton, 
in his Observations upon Prophecies of Holy Writ,” 
the unfinished posthumous fragment that his editors 
say he had recopied oftener than any other manuscript 
and for the latter half of his life had given more timé 
to, than to all his discoveries. Sir Isaac, in the first 
chapter théreof, shows as well as he ever proved any- 
thing, that the man who first translated from these 
eg writings, the remains that we call the 
entatench, and edited them in the Canaanite language 
(now called or miscalled Hebrew) could only be the 
prophet Samuel; and they are probably the document 
mentioned at 1 Sam. x. 25. They are also rightly 
called the Books of Moses —i. e., Books about Moses, 
and mainly derived from him, but he must havo legis- 
lated in Egyptian; and Samuel must have comp 
from private or family extracts of the great legislator’s 
works, because the national copy had been lost ry, 
Samuel's youth, iv. 11; never to be recovered ( 
viii. 9), not merely these 5, but the first 7 
Hebrew books form p 7 one connected work, pub- 
lished by the authority of Samuel, or the college he 
founded at Ramah, the inferiority of the last two 
doubtless implying the hands of his pupils, but no 
ancient work more plainly dates its own appearance. 
The passage, Gen. xxxvi. 81, fixed the publication of 
that book to be no earlier than Saul’s coronation, and 
Judges i. 21, fixes that to be before the Jebusites lost 
Jerusalem, which was the eighth year of David 
(2 Sam. v. 5—10). The whole of this earliest extant 
Hebrew history limits therefore its publication within 
those 48 years, and Samuel is the of now extant 
Hebrew chroniclers, which may be what “P. Santa- 
linus meant (p. 277) by the fanny expression “‘ first 
of his race.” O Hebrew than his, however, may 
be extant in Job and some Psalms; for two of the 
latter (numbered in English 14 and 58) seem plainly 
two Hebraists’ rival translations from one original 
poem. E. L. G. 
eae NE è 852, end of first letter, last line but 
ten: the par etical word beginning this line 
should be lunar.“ —E. L. G. 


"J. C.” AND DARWIN. 


[4442.]—Ir J. C.“ (let. 4888, p. 856) wonld look at 
the letter he is oriticising, he would see that no facts 
of Darwin's are brought forward to assign a particular 
date for the Deluge, bnt simply as things which the 
eminent observer, by his own showing, while too honest to 
deny or obliterate, has been glaringly unable to explain, 
and does not pretend to have explained; while a fresh- 
water Deluge, whether at the time all national tradi- 
tions and old.records place it, or at any other time 
explains them perfectly. Where is the “implied mis- 
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representation? If Darwin has prodaced a-shadow 
of explanation for his great general facts that fresh- 
water species are more distributed than salt-water or- 
land ones, and that sea and land species are less freely 
spread than fresh-water ones, why does: nob J. C,” 
produce or quote the explanation, instead of misrepre- 
senting Darwin's hypothesis as explanation, and 
“E. L. G.'s” explanation as hypothesis ? 

But his last two sentences are utterly beyond me. I 
ask why, on Darwin's hypothesis, mammals have not 
been developed on islands that Darwin insists are: 
“ancient enough,” and in his own words have had 
“time suffleient“ for any creation ; and J. C.“ replies 
that “n much greater length of time than E. L. G.'s’ 
5,000 years” is needed! What on earth can my 5,000 
years have to do with it? The question is why Darwins 
time has not sufficed, not why mine has not! 

E. L. G. 


l — 


CHLORIDE OF LIME. 

[4448.]—Fion the information of "In T. F” (let. 
4281), I beg to state that chlorine in bleaching powder 
is not fired: Though commonty called chleride of 
lime, it is in reality a mixtare of hydrate of lime, 
chloride of lime, and: hypochlorite of lime. Mr: Bots 
tone must have adopted an indifferent system of 
analysis in estimating the available chlorinein this- 
product, or his samples must have been rather long 
made if he has not found over 20 per cent. in the com- 
mercial article. I regularly find up to 80 per cent., 
but then the sample ia quite fresh. After standing 
aside some days I have found ae little as 15 per cent. . 

Un InLAxDAIS. 


GOLAIL OR INDIAN PELLET-BOW. 


(4444.]—Lerren 4209, p. 265. a tube or barrel 
(breech-loading if you please) were attached to the 
middle of an ordinary single string archery bow, such 
tabe passing through a ring attached to the bow itself, 
and having a projection on ite end, upto which the bow 
should be {drawn previously to the loose, it would 
save the rap o' the knnckles,” a probably increase 
the accuracy’ of the projectile, which might be elongated 
to a bolti SUFFOLK AMATEUR. 


U 


GAMBOGE. 


14443.]J— FE. L. G.“ (let 12050, p. 889) mentions the 
singular fact that gamboge, slightly transparent when 
dry, turns opaque when wetted. The fact is singular 
as being at variance with the general rule that semi- 
transparent substances become rather more trans parent 
when wetted. May not this opacity result from the 
motion of the particles of the moiatened gamboge 
breaking up small the reflecting surface? Oan 
“E. L. G.” offer any opinion on this subject, and can 
he or any other contributor say whether this life- 
like motion of the particles, well known to mast 
microscopiste, has been satisfactorily accounted for? 


. Boso. 


to a correspondent of the Boston Medical and Surgical 
Journal, the following formula affords a method of 
completely disguieing castor oil:—Of glycerine and 
ol. ricini, two fluid ounces each; ol. cinnam, four 
mininms. The essential oil should be rubbed up with 
the glycerine, the castor oil added, and the mixture 
well shaken before using. This is said to be the very 
best method of hiding the taste of the castor oil. 


Regulating the Hatching of Silkworm Eggs: 
-M. Duclaux, after a carefal observation of. tho. er- 
ternal conditions which favour and influence the batoh- 
ing of the eggs of silkworms, has prepared the following 
rules, by atteution to which it is said that the 
ment of the eggs can be regulated at will. First, to 
prevent an egg from being hatched at the usual time, 
it mast be kept, from the period of being laid, ata 
temperature between 59° and 66° Fabr., and then orx- 
posed fourteen days to cold, three months before the 
time at which the hatobing is desired, being subse- 
quently treated in the usual manner. To causo an egg 
to hatoh before the usual time, it must be exposed to 
cold twenty days after being laid, and kept in that coon- 
dition for two months, and them removed. Six weeks 
later it will be in the same condition ag ordinary eggs, 
and ean be treated in the same manner. In this way 
it is possible to have silkworme ready fer haéehing at 
any season of the year. 


Ozone.—From the address of M. Blanchard, at the 
re-union of Delegates from the Learned Societies, 
recently held at the Sorbonne, we learn that M. 
Honzeau, of Rouen, has considerably extended our 
knowledge of ozone. By a simple apparatus, he 
has obtained in about a quart of common oxygen 
from sixty to 120 milligrammes of the odorous 
oxygen, or ozone. In this concentrated state it is 
dangerous for respiration, it burns organic tissues 
rapidly, attacks gold and sitver, and has bleaching 
properties superior to chlorine itself. In the Journal 
of the Scottish Mcteorological Society for January and 
April 1872, in addition to the usual records of tempera- 
ture, pressure, rain, &c., is a report on ozone observa- 
tions, which appears to be of eonsideradie value. The 
following conclusions are new and interesting :—"When 
the air had a pleasant sharpness to the feelings, exer- 
oising. as it were, a stimulating influence on the spirits, 
the largest quautitics of ozone were obtained. On the 
other ae when the air was close, and seemed to exer- 
eise a slightly depressing infla i i 
wa eee P 8 ence, little, if any, ozone 


To Mask the Taste of Castor Oil. —Accorfing 


REPLIES. TO QUERIES, 
— 


„ In-thetr answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


— 0 


HINTS TO CORRESPONDENTS. 


1. Write. on one side of the papet only, and put draw- 
ings tor illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No charge is made for inserting letters. 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. & Letters sent to correspondents, 
uader coverto the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


[11275.}—Darkening Walnut (U. Q). —Try 
chromate of potash solution-—SUFFOLE AMATEUR. 


[11564.]—Blackberry and Strawberry.—The 
raspberry is undeubtediy what is called indigenous in 
England, as it is in: Switserland, Germany, and like 
temperate climates. It may be found, according to a 
farming friend, growing wild in the woods in Kent; 
bat, of course, birds may have carried the seeds from 
gardens. All “indigenous” plants, however, may have 
been thus propagated. Some of the finest wild frait I 
have found during a number of pedestrian tours 
occurred in the woods clothing the volcanic cones of 
the Difel. On the Grimsel pass in Switzerland they 
are very fine, and not only as plenty as blackberries,” 
but much nicer. The blackberry seems to require a 
cross to sharpen its flavour. In South America I hare 
read a very good variety exists.—M. PARIS. 


{11589.}—-Dry Steam.—Steam of a given pressure, 
say 3lb. per inch, in contast with water, is saturated 
steam or wet steam of that. pressure, and can be 
neither above nor below the corresponding tempera- 
tare, as given in Regnault”, Rankine's, or other tables. 
If it cool one degree, a part will condense, and the rest 
be still wet steam of a lower sure, and containing 
less water ina given bulk. If it be subjected to more 
than 3lb. pressure, a part will also condense, but the 
temperature of the whole must rise to that correspond- 
ing to the higher elasticity—otherwise, with no rise of 
temperature, the condensation wonld go on till the 
whole became water. If the steam have its temperatare 
raised ont of contact with water, it immediately 
becomes superheated?—i. e., dry or: drying steam— 
steam in which water wtil evaporate, or wet bodies can 
be dried. It may be of no higher pressure than when 
it was wet steam, aud im that caseié mast occupy moro 
space. If confined to the same space as when wet, it 
will be of higher pressure. Thus, high and low pres- 
sure steam, indeed, of any two pressures, may havo the 
very same quantity of water per cubic foot; or the 
lower pressure nuty have, as A. supposes, ‘' more 
water than in the sue velamie of: high pressure,” if 
their temperatures are equal. But when we compare 
two wet steams, or two of any ffred degree of dryness, 
the more elastic will always contain the more water, or 
be the denser, as well as the hotter. I cannot see any 
“carpiag at terms” in denying that a hand can 
possibly be placed in high pressure steam. The steam 
issuing from a high pressure boiler shows its instant 
resolution into cloud and low pressure steam, by be- 
coming visible cloud at the very lips of the outlet. Not 
so the steam from the tea-kettle. That remains for 
some inches invisible, and in the invisible state will 
scald severely. But visible cloud will not scald, at least, 
when. decidedly white and opaque, whether coming 
from æ high or lew pressure source; for it can in no 
case in high pressure steam, nor, probably, any 
of haif or a quartet atmospheric pressure.—E. L. G. 


[11589.]—Dry Stenm.—It appears that E. L. G: 
deems this a very easy query ;” but it does not ap- 
that he has given a much more satisfactory solu- 

tion of it than those who have preceded him in the 
attempt; he assumes premises inconsistent with ob. 
served faets, and hazards various assertions and 
opinions without any evidence to support them. The 


remarks of E. I. G.“ on high pressure steam; whether | 


in accordance with ascertained facts or not matters 
little, high pressure steam having no relation whatever 
to the subject of this qaery, and whether he adopts 
overheated or sudsaturated as improved synonyms for 
Gry‘steam is intmaterial. Atmospheric steam, he sayy, 
is except in a rain clond—which is, perhaps, 

estionable—at all events, steam is rather a new term 
to apply to the hygrometrio state of the atmosphere, 
and why he introduces the imaginary composition of 
his imaginary ‘‘ Comet of the Deluge into such "an 
easy gery * as this I don’t know, and won't attempt 
to follow him into such distant regions of time, space, 
and speculation, which is the less necessary having no 
bearing whatever on the present query. The incon- 
densible steam referred to in the query, E. L. G.” 
says was no longer steam at all, but decomposed as all 
steam is when passed over iron, zinc, or coal, or other 
combustibles ; but not into oxygen or hydrogen; if not, 
what else can it have been decomposed into? He 
then says that in passing over the iron, zine, or coal, 
the oxygen remains; but in that case the hydrogen must 
surely be set free, and discharged at the open end of 
the pipe as aninflammable gas. This, however, ie found 
in practice not to be the case. He mentions that in 
the case of the steam being passed over coal, the 
oxygen remains with the carbon, forming carbonie 
acid, which, no doubt, if in suffleient quantity, would 


a 


tend to prevent the inflammabdtlity of the hydrogen. 
Unfortunately, however, for E. L. G.,“ this assump- 
tion does not apply to the present query, for in no in- 
stance on which the query is founded was the steam: 
brought into contact with carbon at all, with the exeop- 
tion of the 2 or 8 per cent. contained in the inner snr». 
face of the cast-iron pipe when that metal was used. 
Zinc is far too easily fused to be suitable for super-- 
heating steam. The late Mr. T. V. Lee, who a. 
patentee for the applieation of superheated on dry 
steam to various econotrical. purposes, and among 
others to that of baking bread, biscuits, &0., for which 
purpose irs fitted up ovens at Wapping, Plymouth, aad. 
other places, in which he used cast-iron pipes for the 

heating coil's bitt in consequence of the frequent 
fracturing of these es by contraction from the 
alternate heating and cooling. he on 2 subsequent 
occasion substituted copper pipes when fitting up'a: 
kiln at Dulwich for an extensive joint-stoek company 
for drying and burning bricks; but the copper he 
found melted with the heat required to superheat the 
steam, and was abandoned. Now, in none of those 
cases was any discharge of inflammable gas observed, 
nor any mixture of hydrogen and carbon detected. 
From the above it seemepretty evident that E. L. G.“ 
‘has not yet bit on a ttue solution of this very ens 
query,“ and if be considers it worth his farther notice 
will bavo to adopt some other method of solving ib- 
more in recordanes. with the resalts of prastical- 
observation and experience.—CaLonic. 


[11589.] —Dry Steam.—" E. L. G.” while acousing 
all your correspondents on this subject of making 
ludicrous errors, falls into the queer mistake himself of 
giving a supposed explanation, but one wholly inzuffi- 
cient, of the fact that steam of high pressure escaping 
rapidly into the air does not ecald. Ho is e 
in saying that as soon as high pressure stèam escapes 
it expands, and its temperature is reduged, but utterly 
mistaken in supposing that that is the reason why it 
does not scald, for it expands only as much as the 
pressure of the air will allow, and its reduction of - 
temperature by expansion alone is only to the boiling’ 
point, at which temperature it would scald just as other 
steam does. Ido not, however, as E. L. G.” weald- 
do, call such a natural mistake of a half informed man 
a ludicrous error; it would be not only rude bat foolish: 
to do so, for such is the explanation very commonly 
given, but it is quite erroneons nevertheless, as a very 
little consideration will show. If a cylinder fall off 
steam at the ordinary pressure of the atmosphere be 
compressed to one quarter of its bulk, its temperature 
will rise to abont 296°, and if high preesure steam at 
that temperature filling one quarter of a cylinder be 
allowed to expand so as to fill the whole of the cylinder 
its temperature will fall to 212° but no lower, from 
expansion alone to that extent, and the expanded 
steam will scald just as much as it did before it was 
compressed, or as if it issued from a boiling kettle. 
If, however, steam at 296° be allowed to blow off into 
the air it does not scald, though its temperature by 
expansion is reduoed no more. The reason of the 
difference is simple and evident. When stenm rises: 
quietly from boiling water, it carries little air with it, and 
retains its scalding heat, but when high pressure stear 
issues very rapidly from a narrow opening, it carries 
much air with it, as in the steam blast of a locometive, 
and the mixture of air and steam being cool does not 
scald. It is very easy to test the correctuess of this 
explanation. If high pressure steam escaping from a 
small hole be made to blow through a tube of larger 
diameter, held near but not close to the hole, it wil 
act like a steam blast, carrying air with it through 
the tube, which will get as warm only as the mixture 
of steam and air, but if the tabe be held close to the 
boiler, so as to allow steam only te eater the tube, it 
will soon get unbearably hot, though the steam will 
expand alike in both oases. A similar explanation 
renders it clear why breath blown strongly against 
the hand feels cool, which, when breathed against it 
slowly feels warm... The breath itself, is of course, at. 
the same temperature, but the breath alone is warmer 
than the skin, while the: mixture of breath and air 
driven against the hand when we blow strongly feels 
cool because it is cooler than the skin. Dr. Arnott 
wa 80 good as to explain this to me when I, like others, 
was puzzled to understand how the mere expansion of 
steam under atmospheric pressure could reduce ita 
temperatare below that of steam formed under the 
seme pressure, and I never met with the true explana— 
tion eleewhere, and it is not, I believe, commonly 
understood, though so simple.—PRHILo. 


(11656.]—Boller for Small Steamboat,—I beg / 
to thank “ P. W. H. J.“ for the trouble, and you, M. 
‘Editor, for the expense, incurred in answering „T 
query; although, being pretty well up in enginee~@ 
matters generally, I thought before making the bone 
to take advantage of the brotherly advice 30 Teen 
given in “ours upon all matters. Upon onrefull! 
reading the answer from P. W. H. J.,“ I find the i 
formatien scarcely so reliable as I could have wish 
For instance, the space occupied by boiler and eng? È 
is given as 2} cubic feet, which I find, taking his fi 
to be nearly 8 cubic feet for the boiler alone ; th 
find that the united areas of tubes amount to as MPPI- 
only as one tabe 2gin. bore, which, with the fird· 5 
must be sadly too small for a 2 horse - power b a 
The fear of others being misled must be my exo 
the anpardovable offence of looking a gift horse in & 
mouth.— L. M. F. 


111742.J— Painting Iron Bedstead . a. X 


Here is a question how to gild without gold leaf! ama db, = 


~ > 
‘the second: woald puzzle (kdipus, All I can a 4 


recipe for a white paint that will not in the 
degree turn yellow! Tho first might be exp 


2E 


up 


de Le. 


procure the “ genuine ” white lead, rot the threepenny 
‘and two any stoff, made without a particle of white 
lead in ſt, and mix with varnish, thie will give your 
bedstead the best effect, but I will not warrant its not 
turning yellow. Try seme of the gold paint for the 
portion. If ‘the querist means the knobs, 
centres, &., they must be lacquered, not gilt.—H. B. E. 


[11748.])—Humea Elegans.—The ‘correspondent 
who adont the eultore of this plant will find 
the following reliable. 
Hortioulture :-—Sow the seed at the end of May or early 
in June in a pot or pan of two parts turfy loam, and 
one of leafy soil, with one part of sand. Just cover the 
seed with fine soil. Place the pote in a frame with ‘a 
gentle heat, and keep them near the glass, and just 
moist. When the plants are up admit Air freely, dnd 
as soon as they are large enough to handle prick them 
out in pans at abont an inch 5 und retarn them 
to the framo. When they are fit to pot off singly in 
Stn. pots do so, using the cempest before named; 

them in a cold frame, and water them overhead 

y, but avoid making the soil very. wet. When the 
roots show ai the sides of the pots, and before they are 
very dtosely matted, shift the -planta into 4fin. pots, 
and sọ on until autumn, when reg Care require Tin. 
pots. They cannot have too much Air after they are 
established in small pots, nor, indeed, at any time, 
especially in winter, so long as they are secure from 
frost. e main thing is to keep them slowly growing, 
and to shift them into larger pots as those they‘ ate in 
flix wih roots. ‘They-shonid-have-gued drainage, and 
a compost of two parts turfy loam, one of leaf coil, one 
of old manure, and a sixth of sharp sand. They may 


be put into 9in. pote in February, and havo llin. or 


1 in. pote at the close of Marah. -Liberal su pie of 
water are required, but do not give any un soil 
is dry,—SauL RYMEA. 

(11784.} — Polishing Diamond (U.Q.).— Dia- 
monds were formerty polished by rabbing them against 
each oftrer, as was the case with the Koh-i-noor. It 

‘was not till the middle of the fifteenth century that 
Van Bergem, a Dutchman, adopted the method of 
grinding and shaping them with diamond powder, dad 
two centuries elapsed before the best true brilliant 
shape was discovered.—H.'B. E. 


IIIa] —Blaok ‘Laequer.— Simply Brunswick 
black. Consult baek numbers. H. B. E. 


III yr. — Cleaning Plain Blue Silk (U. G.). 
My wifo finds benzine collas a very useful fluid for the 
removal of greaso, dirt, and wine and other stains from 
her silk dresses. A Mechanic's Wife“ had better try 
it, and ‘report progress. If it does not answer, I will 
prescribe another remedy, as I am eager, alike with 
other members of our” brotherhood, to oblige the 
fair sex. — H. B. E. 


(11778.}—Commercial Geography (U0:Q.).— 
Dr. Cornwall's “ Advanced Geography well discusses 
the imports and exports.—H. B. E. 


"(11821.) —Holly.— Holly, if left ex ‘to wet or 
lying on damp ground after felling, will become black 
and stained.—Surroik AMATEUR. 


[11865.}—Fish.—Cholmondéley Pennell says ‘that 
in his experienee, flavourings, whether of sagar, honey, 
or essential oils, are useless or mischievous additions 
to paste buits, and I never heard ‘of ‘a good fisher - 
men who employed thean.—A. T., Staines. 


11967.)-Seperating Tar from Wool.—Ter 
will mix with grease or oil, and soap remove the mix- 
tare.—SUrrouk AMATEUR. 


(11878.)—Mfagic Lanterns.— A. B.” will find 
information on japanning in Vol. XIV., No. 850, and 
an tration of Jaek-of All Trades“ japanner's 
stove:im Vol. XIII., No. 834. The proper japan can be 
purchased at most varnish shops.—E. M. 


111874.J—- Bryant and Way's Matohes.—I 
think there must be something wrong about this query. 
Is “Hipparchus” sure that he tried Bryant and May's 
matches on linoleum? In faet, is he sure that they 
were not ordinary matches, or that he did not rab 
them on the prepared phoephorus paper ?—Sau. 
RYMEA. 

111874. Bryant and May’s Matches.—I have 
tried to ignite Bryant and May’s matches upon lino- 
leum, and failed.—L. M. F. 


(11875.}—-Spectrum Colours.—If H. P. H.” 
(whom I had no intention to criticise) will look again, 
he will not find anything in my reply about white 
light.” Iwas speaking of making a coloured spinner 
ap a white one. You may easily make it reflect 
white light, but not the quantity macessary to entitle 
it to be er E ov dent an object. The light from 
@ gray obj or dark, may be equally white, 4. e,, 
9 neutral light, and the dark gray object in sun- 
shine may be brighter than snow in the shade, but 
that does not entitle it to be called a white object. Of 
course, with thanks for H. P. H.'s” invitation, there 
can be as many kinds of white undistinguishable by 
the eye, but distinguishable by the prism, as there are 
hnes of colours distinguishable or many more.—E. L.G. 


111808. —Tempering Oast Steel Ohisels.— 
4 U. V. U.“ wants to know how to harden and temper 
ebisels made out of old files. Being an experienced 
* old file“ myself, I can sympathise with my fellow old 
files, and mast protest against their being put to uses 
for whieh their material was not designed, and is 
usually quite unsuitable ; 20 instead of instructions for 
doing what I believe to be an impossibility to do effec- 
‘tually, I repeat Punch's advice to (silly) Persons about 


I out it from the Journal of 
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to marry, Don't attempt it "—I mean tempering, not 
that trial of temper, marriage. No doubt many chisel 
and screw-drivers ate made out of my brethren—I 
mean old files—but our nature is, alas ! generally very 
coarse; and unless of much finer quality than usual, 
our employment for such tools is but “a delasion and 
a snare,” most of us being composed of very inferior 
material (especially such of us as are natives of 
Sheffield) to that which ought to be (and by good 
makers is) employed for cold chisels and turning tools. 
Occasionally a tolerable tool may be made out of one 
of as, especially if a native of Harrington, and rejoicing 
in the honoured, if. not very aristocratic, name of 
% Stubbs; bat the old file who writes this oan aver, 
from long and costly experience, that it don’t pay to 
make eutting tools ef any other material than first- 
class cast steel. When they were made of ordinary 
Sheffield files (some of which are very queer files 
indeed) he almost invariably found their edges 
orumbled away in use, their material being weak and 
brittle when bard enough. his defect renders files 
especially unguitable for screw-drivers. Although not 
required to retain a cutting edge like a razor or chisel, 
a soréw-driver is subjected to considotàble force when 
in use, and to resist that force properly it requirés to 
be what the Frenchman termed “a very great toe“ -in 
otter words, very toagh. I'am decidedly of opinion mant 
double shear steel best fulfils tiris condition ; itis, there- 
fore, preferable for ordinary use for sdrew-drivers, 

nets, and other tools which are subjected to sudden 
‘and violent strains. I have, however, found the-same 
cast (tool) steel Which ‘is ordfearily ersployed for 
chisels, £c., maker execliont serew-drivers if carefully 
forged at a low heat, hardened at the “lowest tenipo- 
rature it will harden, and gi takes rather low, say to 
a deep or even a pale bine. No screw-driver should be 
left so bard that a good second cut file will not operate 
on it if pressed forcibly and moved slowly. In fact, 
you cannot finish a screw-driver properly on the grind- 
one; it should be filed transversely,s0 as to form 
shallow grooves on the surfaces which act agau the 
groove in the head of the sorew, and thereby greatly 
diminish ‘the risk of its rising in that groove and 
slipping owt. Now you can’t do this if the screw-driver 
be tempered teo:hard to be filed.—Tux Hanmoniovus 
. BLACKOMITH. 

(11916.] Octave Ooupler.— ee p. 900, Vol. TX., 
where you will find “Adept” instructions, with ilies- 
tration. IK. T. L. 

111917.) — Organ OConstruction.—If you mean 
books containing detailed instructions how to make an 
organ, there are not; bat -you will find what you want 
in the ExdlaaRH Mecuanic.—kK. T. L. 


11068. —A Ban 'Sleeper.—"N. K. R” should: 


eve off drinking spirits or emeking before bedtime. 


‘Let hie last meal be at seven, présuming ho retirés -to 
bed: between ten and eleven; do not talte arrowroot or 
corn-flour, as it leaves a nasty taste. Keep:a glass of 
cold water dy the bed to sip.—H. B. E. 
(11996.] Deafness Arising from ‘Colt. —This 
often arises from swollen tonsils. It may be ascertained 
by looking into-the back of the month, keeping down 
the tongue with the handle of a spoon, When, if 
swollen, the tonsils will -be seen looking like two red 
balls on each side of the throat, sométimes abmost 
closing the passage. The homeopathic ‘remedy is 
mercurius iod. The allopathic treutment consists of 
tonics and astringent gargles.— H. C. M. 
[11096.]—Deafness Arising from Gold.—Let 
% R. C. I.“ drop two or three drops of warm sweet oil 
into each ear morning and night. (Proved).—B. S. 


f11997.]}—_ Warming Greenhottses with Gus. 
—T have deferred replying to the inquiry of H. B. .“ 
(May 81, p. 288) in the hope that I might heve been 
able to give him the information he asks mre for, but 
regret that at present I can only partially doso. I 
‘have it from the brother of the gentleman who owns 
the greenhouse referred to in my letter of Beptember 
29, 1871, that it has fully answered his expectations, 
and stood the test of tast winter, but am not at present 
in a position to furnish drawings or a fuller desctiption 
of the plan Talluded to. The cost of gas consamed 
during the winter he believed was about £5, the sire of 
the greenhonse (as I stated at the time) being about 
15ft. by 16ft. I will endeavour, if possible, to obtain 
for " H. B. E.” more complete information on the sab- 
ject, but the state of my health has for some time back 
prevented my following up investigations as ‘to the 
application of mixed gas and air for heating purposes. 
I find, however, itis now becoming very general.— 
HOUBLON. | 


(12000.)—Insects in Tables and Chairs of 
English woods, beech and syeamore, are most liable 
to worm, oak er walnut only in the sap; but the sap of 
walnut is easily etained like the heart wood, 
mach walnut furniture soon returns to dust. Constant 
uns is the best check, atillness, especially if a little 
damp ang dark, favours the wood-worm. I have seen 
furniture eaten up through not being used. Similar con- 
ditions mightily favour moth. Fair use is the best for 
‘farnitare. Modern upholstery and modern ways en- 
oeurage these destroyers. Furnish a room to look at, 
seldom use it, never brash it (especially parts not seen), 
pat on the eovers, keep down the blinds, shut the doors, 
and you will soou have moth first and then worm, no 
matter what the stuffing is, if the cover is of woollen 
material. F 
would put A birch instead of English beech, 
and prevent worm, bat not moth. Moth is the effect 
of negligence, or of buying what you do not want. Bat 
cheapness ie king, and if your chair is eaten 44.55 have 
the comfort of feeling that yon have saved Bat of 


oo extra upon an ordinary ohair | ing 
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all English wéods walnut fe most deceptive, for a tree 


will sometimes be Ralf sap, hence the temptation to 


use it, being do easily stained ke heart wood, and as 


to worm, it cán hardly be sold before they appéar. 


But ‘after all cheaprress is king — you prodnee a 
present effect, and then both you and your chairs 
return to dust.—ArTER Noon. 


(12018.]—The First Watch and Clock Made. 
—In ancient books there is scarcely any authority to 
be depended apon by which the dato of the invention of 
cloeks may be traced; of course, clocks were invented 
before watches. Beckman, in an ingenious analysis of 
various statements made with reforenoce to the in- 
ventore and period of the first clocks made to go by 
weights and wheels, ascribes the earliest of them to 
the eleventh century, but does not attempt to say by 
whom they were invented. Many statements Ta 
‘from time to time beén made as to the inventor of 
clocks. Archimedes and Posidonius, before the 
Ghrintian era; Boethias, in the fifth century, or about 
the commencement of the sixth; Parciftus,'about the 
middle of the ninth; Gerbert, at the end of the tenth; 
Wallingford, -gear ‘the beginning of the fourteenth, 
Nave each, in their turn, been asserted to be the in- 
ventor of the clock. We have earlier data as to clocks 
in England than that of Wallingford, forin 1288 wo find 
‘that a etone clock-tower was erected opposite West- 
mineter Hall with a elock, the cost of which erection 
was defrayed out of a fine of eight hundred marks upon 
the then Chief Justice of the Queen's Bench. Many 
remarkable clooks from this date have been erected in 
England and in other countries, which serve as land- 
marks to show us the advance we have made to the 
prenens timo in the art and science of clock-making. 

om the above remarks ít will be seen that the early 
history of time:measuúrers, or'horologia, is iħvolved in 
much obscurity. Richard Harris, an intelligent English 
workman, is sald to have invented the first pendulum 
clock, in 1642. Peter Hele, of Nuremberg, is said to 
have invented the first watch. Johannes Coeelaens, in 
his commentary on the Cosmographia of Pomptonius 
Mela, published in Nuremberg, in 1611, makes the fol- 
lowing announcement: — Ingenious things ure just 
now being inverted, for Peter Hele, us yet hut a young 
man, hath mate works which even the most learned 
‘mathematicians ‘admire, for he fabricates swall 
hórologes of iron filled with many wheels, which 
hithorsoever they are turned, ard without any 
weights, both show and strike forty hours, whether 
they be carried in the bosom or the pocket.” In the 
year 1658, Dr. R. Rooke invented the balance spring. 
In 1695, Tompion invented the cylinder exeapement 
with horizontal wheel. In the year 1700, Nicolas 
Bacio diseovered the use of jewels-in watches. In the 
‘year 1766, Thomas Mudge invented what is now uni- 
~vetsally known as the patent detached lever.” In 
the year 1780, the chronometer escapement was in- 
vented. The ‘compensation balance was invented by 
Thomas Earnshaw, of London.—F repsrick R. Ronu. 


(12014.] —Organ.— Consult An Adept's” and 
“J, Ds” letters on the subject before sending queries 
like this.—H. B. E. 


112061.]—Pire Engines.—‘‘A., Liverpool,” in an- 
‘ewering this query (p. 818), das got out of his 1 
“ Fire engines generally are used with fleaible- Hose 
pipes” only on the delivery side, the auction pipe being 
prevented from cohapsing bya spiral wire of copper or 
galvanised iron, Has A., Liverpool,” overlooked the 
quotation from Montaigne ?—L. NM. F. 


[12060.]—Glass Blowing.—I am sorry I am not 
able to give Emily Jane“ directions how to blow a glass 
bulb on her tube. I think sho will fied it much more 
profitable to buy her bulb tubes ready-made. To bend 
glass tubing introduce the tude gradually into the Gme 
of the lamp. Move it up and down, so that the neigh- 
douring parts may be somewhat heated, then apply 
the heat strongly to the part where the bend is to'be 
made, turning the tube round in the flame, and when 
sufficiently soft apply gentle pressure with the hands 
until it attains-the proper form.—Uwn IRLANDAIS, 


112061.) —Ohemical.— Dissolve in ‘water. Add 
argentic nitrate as long as precipitate falls. If 
no precipitate be uced chlorine is absent. If oblo- 
rine be present Alter off the argentic chloride and 
add to the filtrate sodic carbonate, evaporate to dry- 
ness, ignite, treat the residue with water, and add to 
the solution argentic nitrate; a precipitate proves the 
presence ef a chlorate.—Un Truomars. 


112078.] ~Magnetéc ‘Moment.— presume that in 


his reply to this query 8 * refers to the unit of 
force adopted in the B. A. standard of electrical re- 


‘| sistanes, whieh Fergusonu defines to be a force 


* oapadie of gemeraling in a mass weighing one gramme 
a velocity of one metre per .sscond,” and whioh is 
equal to 911 of a gramme = 1:573 grains. WIIl he 
say how the force of a magnet in these mits may be 
ascertained? T am acqmainted with the method of 
determining the strength of magnets by the oscilla- 
tions of a magntticneedte; but this gives only relative 
results, I am rather at a loss to know what unit of 
length » Bigma refers to, unless it be the metre, 
‘which seems rather too tong for small magnets; and, 
again, as the poles of a magnet are not at its ends, how 
may thetr position'be determined so as to have the oor- 
rect length ? And now there is another point eoncetn- 
which I want some information. Ferguson states 
(p. 192): Each pole of the induction coil is the seat 
of two opposite electricities, alternating v 

alike in quantity but differing in 
understand how, when the ta 
together, both induced currenta: 
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to the hazy spark whioh is shortly before described : 


and that when they are farther separated the direct in- 
duced current having the greatest tension would alone 


be able to spark across, in which case the sparks would 


be clearer and more like those of an electric machine; 


but a few lines lower dowr I read that a Leyden jar 


may be charged by an induction coil, and I cannot see 


bow that is to be done, for it seems that each current 


would exactly neutralise the effect of the preceding one, 
being alike in quantity. And in turning to Tyndall's 
% Notes on Electricity,” I there find (No. 806), that 
owing to some action of the extra currefit, which I 
confess I do not understand, in a Rhumkorf’s coil 
we obtain discharges in a single direction only, instead 
of discharges alternating in direction.” Will “ Sigma 
kindly say which is right, and he will further oblige— 
Bracon Lovasu. 


(12078.]—Scarlet BRunners.—The roots may be 
taken up and preserved through the winter, just like 
tulip roots, but there is no advantage gained, as just 
as good plants are grown from new seed, and in the 
same time.—J. T. B. 


(12077.]—Pyrethrum Parthenium.—Thanks to 
“ William for the information kindly given. The 
flowers which I noticed somewhat early were on old 
lants that survived through the mild winter. They 
d an unusual namber of bracts, many more than the 
ordinary flowers, and each white floret of the ray had a 
green calyx inclosing white petals; the yellow florets 
were unaltered. Since the ordinary flowers have un- 
folded, these abnormal flowers have disappeared, 
5 flowers appearing on the same plante.— W. R. 
IRT, 


[12081.] —Chemistry.—There is no really simple 
method of detecting arsenic in the presence of several 
metals. If “Molecule” had given a list of the 
metals likely to be present in the acid solution, one 
might perhaps be suggested. The following, from 
Galloway's Analysis,“ may answer. Pass Has through 
the acid solution, previously reduced by sodic sulphite. 
Filter and well wash the precipitate, then treat with 
a solution of NH4HCOsz (1 in 12) for a few seconds only, 
quickly filter and add to filtrate HCl in excess. If a 
yellow colour or precipitate be produced, arsenic is 
pen To find whether it exists as Ae, Os or as 

3480, add to portion of the original solution KHO 
in excess, and a few drops dilute solution of cupric 
sulphate, and boil; if a red precipitate falls As20; or 
an arsenite is present. To another portion of the solu- 
tion add ammonio-nitrate of silver, a reddish brown 

recipitate will be formed injpresence of HsAs04.—UN 
RLAND AIS. 


(12090. —Strawberries. —My experience (p. 814) 
proves the value of this wrinkle,” which I learn from 
a neighbour whose strawberries were as remarkable as 
his mania for taking his constitational among them 
seemed to me. I do not believe in liquid manure of 
a strong nature. A dressing of horse dung from the 
roads thrown, not on, bat amongst the plants just as 
they are coming into flower is far better. The advan- 
tages of treading down are the cleanliness from vermin, 
from splashing of grit, dryness, and, consequently, less 
chance of mould, keeping in the moisture of the 
ground underneath the upper crast, and the speedy 
ripening of the fruit. earnestly advise ‘ Derf 
Errac” to make a bed of wild strawberries—he will 
find it pay the trouble.—M. Panis. 


(12090.] —Strawberries.—" Derf Errac”’ eannot 
trample his strawberry beds too muach.—H. B. E. 


[12097.]— Venetian Blinds.—This query has 
been given and answered over and over again in “ ours.” 
Will not querists search indices before occupying space 
to repeat questions ?—H. B. E. 


[12097.] — Venetian Blinds. — The principal 
peculiarities in painting these are, to put the paint on 
thin, and to let one coat theroughly dry before patting 
on the next.—B. 8. 


(12697.] — Venetian Blinds. — The laths are 
generally painted on a trough in the shape of a letter 
V, with wires across to rest thelaths. There is a small 
stick cut semewhat the shape of the holes, to pick them 
up when painted, and hanging them on old atair rods 
driven intoa wall until dry. Plain paint, turpentine 
the principal vehicle, being used ; afterwards varnished, 
or finished off with colour ground in varnish to fancy. 
—JosEPH WILLIAM FENNELL. 


(12097..— Venetian Blinds.—The laths must 
first be sized. When dry they are ready for the first 
ooat of paint. The best paint to use is called enamel 
green, made for the job, to be had at any paint and 
varnish warehouse, price about 18. 8d. per Ib. If too 
thick thin with tarps; it is better to have the first coat 
rather thin, and be careful that the edges are not left 
with a mass of paint on them. You must first make a 
trough, by nailing two jin. pieces of wood together, so 
as to form a right angle about the length of the laths. 
Then nail two square pieces on the ends so as to form 
a trough exactly like a rabbit trough. Mind that it is 
large enough to receive the laths. Put twenty or thirty 
laths together and paint all the edges. This done (no 
need to wait until dry), place them flat in the trough 
80 that the edges only touch the sides of trongh, then 
paint away. When done both sides, hang on wires 
throngh cord hole to dry.—B. R. B. 


112098.]— Dandelion Roots.—Collect the plants 
that have not flowered, roots and leaves. Bruise the 
roots and out up small, and put into a wide monthed 
bottle equal weight of bruised plant and pure spirits 
of wine (not methylated spirits), digest for a month, 
shaking daily. II ono or twice daring the time you 


stronger. 


and Hall, on this point.— Warts. 


[12099. —To Advanced Chemists.—In cases of 
calculus of the bladder Cannabis sativa (hemp plant) or 
Arbutus uva ursi (bear's berry) have been found 
curative. In calculus of kidneys, Lycopodium claratum 
(club moss) or sarsaparilla’ have proved curative. 
u Cireb™” might consult Drs. Carlier or Gandry, 
Brussels. In chronic cases very small doses should be 


taken, and the treatment extend over a period. 
“Cireb ” seems an Anglo-Indian ; porsa 

investigated the Hindu remedies for 
use P 


culus. 


System of Medicine.” 1845. Smith, Elder, and Co., 
or Thacker and Co.— Watts, Chotahukeene. 


12101.J—The Watcoh—"8. H. L.” 


ENGLIsH MacHanic. This will be asking too much, I 
think, besides I have little faith in amatenr watch- 
making. It is a business of which it may be said that 
you have but begun to learn after having served an ap- 
prenticeship of seven years, and in which the propor- 
tion of workmen who are thoronghly competent, both 
theoretically and practically, is astonishingly small; 
how then can an amateur expect to succeed in it ?— 
West CORNWALL. 


(12106.}—Organ Building.—The same question 
has been asked, and the answer given to this effect: it 
has been tried, but proved far from satisfactory.— 
JoserH WILLIAM FENNELL. 


(12106. —Organ Building.—1. Nicholson, the 
organ-builder of Worcester, has given instances of 
making an open pedal pipe serve for several tones ; but 
as I have only heard, but not seen them, I cannot ex- 

lain their mechanism. 2. In the Great Exhibition of 
851 there was a noteworthy invention by Brothers A. 
and M. Ducci, of Florence. They exhibited two cham- 
ber organs of good tone, and many other merits, but 
especially remarkable for the amount of sound from 
extremely limited space. Rossini had been surprised 
on finding in one of their organs 9 stops, or, dedacting 
the halvings of the Pepee (onr diapason) and the 
trompette into treble and bass, 7 complete registers 
(exclusive, it is presumed, of the pedal contrabass) 
comprised in a space of 1 mètre, 50 cent. cubos.” 
The platform upon which the music-stool stood 
measured, he says, 180 cent. in length by 80 in breadth, 
and that that was the pipe which gave contrabass C 
of 16ft., and successive chromatic sounds. If my 
memory serves, in one instrament the music-stool itself 
was such a pipe. Accompanying them was a detached 
instrument, called a barystate, of the same construc- 
tion as the aforesaid pedal contrabass, designed to 
supply in a portable form those undertones for an 
orchestra. The chromatic scale of two octaves was 
given by four pipes. The dimensions, of the lowest, 
giving the tones from FFFF 24ft., was nearly 5ft. 6in. 
x Akt. Qin. x 10in. The next pipe was Bit. 9in. x —{?) 
x Tin. The valves or pallets for each note were 
ranged along the frort of the pipe, opened inwards, 
each in their depression from outside acting on arms 
and an iron spindle inside, which passing into the air 
chamber at the block of the pipe simultaneously 
opened a valve there to give ingress to the current of 
air. The chief features of their pedal pipes 
were, first, the production of 32ft tone from an 8ft. 
pipe, and so onin proportion. Secondly, the utilising of 
each pipe for six semitones. Thirdly, the eliciting from 
pipes of that construction two qualities of tone, the 
bourdon “timbre,” or the rasping quality of the con- 
trabass or violin. These instruments came furnished 
with the testimonials of Rossini, De Mayer, &c. 
“ Certes,” says Rossini, MM. Dacci ont mérité de 
grandes louanges par cette inventions qui, en honorant 
leur génie, recule les limites de l’art ; par cette décou- 
verte en genre de contrabasse dans un seul tuyau, on 
pent s'attendre à une suite d’inventions mécaniques 
qui fourniront au monde de nonveanx effets de 
phénomènes accustiques.” They stood the test of 
examination, and in conjunctien with an ingenious 
machine for cutting wood obtained either a silver 
medal or “honourable mention” from the jurors, and 
yet, in England at least, they have remained unnoticed 
like Barker's pneumatic lever—for twenty years 
8. The pyramidon, invented by Sir F. A. G. Ouseley, 
an inverted pyramidal pipe, giving the purest bourdon 
quality of tone, is very economical in height, and the 
pipes can be conveyanced off to odd places or packed 
dovetail-wise. The dimensions of C CC 16ft. tone are 
—the base 2ft. 7in. square and Bft. perpendicular from 
dase to apex, mouth Sin. x 2}in. But the pipes are 
dificult to make. 4. Another kind of econgmy, which 
T have myself carried out, is by attaching to the usual 
pedal keyboard of 2 or 2} octaves any lesser number 
of Pipes from a septave of 12 upwards. The duplicate 
action is obtained simply by extra arms and trackers 
from the rollers, In churches and chapels where an 
organ is wanted almost entirely for choral accompani- 
ment and where, to say the least, the fagues, solos, and 
concerted pieces of the concert-room are not neces- 
saries, there is economy and acoustical gain in having 
two pedal stops of the sub - vocal or sub- manual tones 
ouly, instead of the usnal one stop of 80 pipes or 


2} octaves, the upper portion of which is practically 
useless for church choral purposes. Some will call 


this heresy 1H. E. H. 


conld pour off the spirit and put the plant under pressure 
to fully extract the virtues it would make the tincture 
When complete strain through muslin, and 
you have tincture Leontodon tarazacum. Dose, ten to 
twenty drops, in water, fasting twice a day. Sluggish 
liver is rubbish. Read Ourselves, Oar Food, and Oar 
Physic,” by Benjamin Ridge, price 1s. 6d., Chapman 


she has not 
They 
qdta, Bat‘ainti, Nimba, Chitraka, Tamarinds, 
Durba, Catechu, and many others. See Wise’s Hindu 


virtually 
asks to be taught the trade through the medium of the 


(19108.)—Confusion in the Head.—No tobacco; 
little drink, and that little not too near meal times; no 
tea; no heavy meals; no food at all near bed or getting 
up time. This system of negatives proved to be good. 
—HENRY NRWAAN. 


112108. Confusion in the Head.—See my reply 
to query 10720 (“ Singing in the Head). The recom- 
mendation proved beneficial. I have no doubt it will 
do so in Agent's case. Warrs. 


112109.) Old Locomotive Tubes.— Plug one end 
and fill the tube with melted resin. When cold, bend 
as required. The resin must be melted out when the 
tube is bent.—T. G. 


{12109..—Old Locomotive Tubes.—The best 
plan would be to fill the tubes up with soft solder or 
fusible metal, bending the tube and then melting it 
out. Fusible metal is composed (one recipe) of 1 tin 
to 11 lead. As for soft solder, it can be purchased 


from the tinman’s cheap enough.—P. W. H. J. 


(12109.]—Old Locomotive Tubes.—I have seen 
iron pipes bent by making thom red hot in a forge, anà 
gradually bent to the required curve by several heat- 
ings. I have no donbt such could be done with care 
in locomotive tubes.—Jos RPR WILLIAM FENNELL, 


(12109.}—Ola Locomotive Tubes. — Annea! 
your tubes well in coke fire, fillthem with lead. You 
will then be able to bend them, by means of pressure 
or levers, don't hammer them to bend them; then melt 
out lead.—A. R. 


[(12110.)—Silver Plating.—I thank “ Electrie” 
for reply; I have tried the porous cell process, it is too 
slow, the gold also works throngh the porous cell. I 
am sorry after your kind offer that I do not live 
nearer you. Iam in London: Perhaps you can assist 
through our MECHANIO.—ELECTRO. 


[12111.]—Hothouse Boliler.—No form of boiler 
can make much difference in the height that it is to be 
placed ; if the present form cannot be raised, I would 
advise ‘‘W. F.” to call in a practical greenhouse 
engineer to see whether there could not be some altera- 
tion in the arrangement of the pipes so as to admit of 
them being placed higher np, as without a drawing of 
the arrangements of the pipes, I oould not judge 
u tbat point. If no other way would do, a sure 
plan would be to line the ash pit with bricks backed 
with Gin. thick of clay, and set in hydraulic lime. I 
think that upon the whole this wonld be the best plae, 
as the same boiler would do. If not suited write again. 
Hydraulic lime or Roman cement is composed of one 
bushel lime to one bushel sharp sand and 6} gals. 
water.—P. W. H. J. ; 


[12112.]—Silvering Mirror for Telescope.—In 
reply to G. Godfrey, I think he may safely silver his 
10}in. speculum. Its performance ander the test he 
speaks of (though from the low power used I cannot 
pronounce positively) seems to be good; and it certainly 
is not very bad. He must not consider the silvering of 
such a speculum “an arduous affair; it really is 
easy, simple, and cheap, when set about in the right 
way, and after a little experience in getting s good film 
on a small scale, such as a fiat. He should use the 
process published by Mr. Browning, which will give 
excellent results. Care should be taken that the dis- 
tilled water is really good, and the sugar of milk fresh 
and good also.—H. C. KEY. 


(12118.] Gold Quarts.—The specific gravity of the 
substance is 8-25, and that of gold is 19°34. There- 


fore there is $25 gold in the substance, and, as it 


19°34 
weighs 806 grains, . there is 806 „ 
gold = 61°42024 grains.—P. W. H. J. 


(12118.]—Organ Oonstruction. — “ Hautboy”’ 
asks if reeds can be fixed to make an organ base. I 
should expect to nd an organ channel too 
confined to give a round mellow tone; even if the 
mechanism to sound them could be adjusted. I have 
fixed reeds of deep tone (C C, and two or three notes 
above) in pipes no bigger than principal C, modifying 
the tone by means of a movable perforated tompion, 
such as is used for stopped diapason, only with a hole 
drilled through it; and the tone was fair. But we must 


19°34 


remember reeds speak in a harmonium on a wider 
area. I shoald, therefore, recommend the following 
plan :—Make a wind-chest long enough to contain the 
six notes on the bass side of tenor C, and another for 
the six transferred to the treble side, the depth to be 
three or four inches, according to the room you have 
on the o soundboard; the height may exceed the 
width of an ordinary harmonium. There should bea 
block running along the bottom of this wind chest, 
and holes pierced to correspond with the holes on the 
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organ soundboard. These are to take the pipe feet. 
Cut a slot through the face of the wind-chest down to 
the pipe-hole. Just above the upper edge of the block 
fix the note by counter-sinking, and eat another slot 
below its reed. Then fix a hollowed cap over the note 
and the slct in the block. Holes must be drilled in the 
top of the wind-chest to communicate with the outer 
air. If possible, procure the American notes. I asub- 
join a diagram: the second note is covered with the 
cap, and has the foot inserted.—T. 8. G. 


112124.J— Voice Weakness.—Thanks to Henry 
Newman for his answer. I have no ailment with my 
lungs, but have always had (naturally) a weak voice 
oie © ee ee T can rise 5 in 

i g, but have n © power to carry the ar. 
Could H. N.“ offer any other suggestion than the one 
already offered. If so, I shall feel deeply indebted.— 
JacQues ERICK, 


(12127.]—Herbs.—Robinson’s “Family Herbal.” 
W. Nicholson and Sons, Halifax. . Cook. 


(12127.] — Herbs. —OCul peppers Herbal,“ Newton's 
‘* Herbal,” and Paxton’s Botanical Dictionary,” either 
of which may be had cheap at a second-hand book- 
shop.—ZETA. 


[12128.}—Portable Dark Tent.—In roply to 
this query I am able to give the result of a dozen 
years of photographio work, and not a few experiences 
in these contrivances. There are three varieties of 
dark tent :—1. Those in which all the materials for 
work are sph Pe in situ ready for operation, and 
thus transported from place to place. The great objec- 
tion here isthe inconvenient bulk and additional 
weight. 2. Thosein which nothing is carried but the 
belongings to the tent itself (of which kind Rouch’s 
stands as a good example). 8. Those capable of oon- 
taining all the impedimenta for a journey, which are 
removed prior to commen operations. The last is 
the kind to be preferred, as it obviates the necessity 
for a separate receptacle for the oamera, chemicals, 
&c.,and thas lessens the weight of the outfit. The tent 
I use was constructed for me by a country carpenter in 
the south of Ireland, during a visit in 1868, under my 
directions. It is simply au ordinary trunk, or box, 
having a hole for a screw and nut at the bottom, 
which it is attached to the head of a strong tri 
The lid lifted there are two angular pisces 
hinged inside, that fold down against and close the 
end apertures, and rest apon ledges an inch below the 
edge of the box proper. The front (a lock part) of the 
box is hinged and opens down in a line with the 
bottom. The upper surface has ledges ngiled round, 
forming a dish or trough to catch the washings, and a 
small piece of metal tubing through at one corner, to 
which an indiarubber pipe is attached. This trough 
and thereal bottom of the box form the operating 
table. In each upper corner of the raised lid a square 
groove is cnt, and covered with a piece of sheet : 
These take a couple of iron bars (just long enough to 
pack diagonally inside the lid), having eyes atthe end 
to take a transverse rod carrying the calico. There 
should be three thicknesses of this—two black and one 
orange. It is nailed round the ledges that form the 
trough, and to two upright movable bars atthe side, 
which in taking down fold into the trough. Light is 
obtained from a yellow window in front, and a small 
i one in one of the folding angle pieces af the 
side; a lid closes in the from e in 
trav - A water-can is hung at one aide, ha a 
flexible tube passing into the interior, the end of which, 
when not in use, is kept abovethe water level through 
2 ring at the top of the lid. I send a photograph 
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which may illustrate the foregoing deseription, and 
may say in conclusion that, taken all in all,” I have 
never used or seen anything superior to this arrange- 
ment. I may add that the cloth hangs loosely and very 
fall round the operator, and is easily tucked under the 
waistcoat when light has to be excluded. A, tent box; 
B, lid; O, angle piece hinged on the under side of B; 
D, small iron cramp, this shape J to hold 
up the lid, and fitting in brasa tubing let into the 
wood; E. iron rod to support the calico; F, lid to 
protect the glass G; H, water-can.—CORNUBIENSIS. 


[{12128.)—Portable Dark Tent.—" Occasional 
Photo” may find the accompanying rough sketch 
answer his purpose. A isa bor made ont ol zin. deal, 
Akt. opare (or thereabouts) by 4łin. deep; the lid is 
cross-headed, and has fillets round the three unhinged 


yellow calico. D, the bottom of box has a small sink 
about Sin. by 10in,, by lin. deep, with a hole for escape 
of water; the hole is fittefl with a cork, which should not 
be withdrawn until the plate is fixed, and the operator 
is standing clear of the spray. A frame for top hinged 
to lid folding down on underside when not in use; 
two uprights working on pins at front, and fastened 
when in use to top frame by two iron pins which also 
answer the purpose of keeping the cloth in its place 
(see E E); four blocks are strongly fastened at corners 
for either plain or screwed pins on of portable 
legs being let in to them. Four portable legs about 


if 
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Skt. long, B shows the frame with black waterproof 
covering, tacked on three fillets om lid, and three 
insides of box. The cloth is made with a hem and 
cord passed through it for tying round waist of 
operator ; the cord must ba long enough to allow 
expansion of cloth to full extent, and not disappear 
at either end. Before packing be careful to dry the 
inside thoroughly. O shows the box with straps and 
handles; inside is the black cloth packed along with 
bottles, dipping bath, water jag, developing dish, &o. 
D rete the portable legs. F Fare holes for ventilation. 


[12129.] —Firebars.—Cast-iron firebars last longer 
in fire-box with great heat. Cast bars will sooner melt 
than wrought iron ones, but wrought iron will bend 
o cast iron will melt. Cast iron is also cheaper. 
~—PLOUGH. 


[12180.] —Eleotricity.—This difference is usually 
illustrated by stating that the eleotrieity developed by 
the electric machine has greater intensity, but is smaller 
in quantity, than that obtained by the galvanic 
battery. Considering facts, it gives a stronger shock 
than a battery of a few cells would do, bnt it has mach 
less effect as measured by electro-chemical decomposi- 
tion, such as decomposing water into its components, 
oxygen and hydrogen, for example.— PHILANTHROPIST. 


(12181.]—Electricity Applied to Engraving. 
—There is a patent process for copying writing, &0., 
from a plate repared in precisely the same way as 
8 Philanthropist ’ proposes, bat chemicals are used, 
which instead of giving a copper deposit adhering to 
the plate, give blue copies on a prepared paper laid 
on the plate. A kind ef copying prom is used. If (as 
I infer) " . » idea is to bring the en- 
graved parts into relief for printing in the ordinary 
way, I believe the fleld is quite open to him, and to 
insure success only two things are necessary. 1. That 
the engraving be sufficiently raised above the level of 
the plate. 2. That there be no irregularity in the 
surface of the raised parts. I hope it will not be 
asking too mach of a Philanthropist” to let me know 
if he sncceeds.—CoUNTRY PRINTER. 


(12131.]—Eleotricity Applied to Engraving. 
—I think the ciple of the pag oa with which 
no doubt “P Uanthropiet ” is perfectly acquainted, 
could be still further improved and applied as this 
contributor suggests, to the engraving of metallic 
plates by electricity. The apparatus, which has of late 
yoars not received as much attention as its ingenuity 
deserves, should come into general use, and many 
valuable improvements in its application would soon 
appear. Philanthropist” says. suppose a metallic 
plate, thinly coated with wax, to be subjected to the 
action of a galvanic battery, &0., is the plate to be 
entirely immersed in a boiling solution of wax or 
rubber, so as to be coated all round? Assuming in 
such a case that the coating remains intact, except 
where the steel point has penetrated, while under the 
action of the battery, which is very doubtfal, the 
d it of copper would be very slight, and scarcely of 
sufficient depth to be printed from. I think, however, 
that " Philanthropist” could easily suggest a process 
whereby impressions might be taken from motallic 
plates, something similar to the preparation af litho- 
graphic stones.—Rat-Tart. 


(12181.]—Electricity Applied to Engraving. 
For the benefit of “Philanthropist,” I send the follow- 
ing extract from the “ Year Book of Facts for 1840,” 
which shows the process was gone into many years since, 
Mr. Thomas Spencer, of Liverpool, stated in the 
Atheneum that he had not 00 succeeded in doing all 
that M. Jacobi had done (producing copies of oopper - 
plate ep ae other words, electrotyping), bat 
had s y overcome those difficulties which 
arrested the progress of the latter. The objects which 
Mr. Spenoer says he pr to effect were tho follow- 
ing: “To ave in rellef upon a plate of copper ; to 
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sides for tacking the light proof covering to; a 8 da | deposit a voltaiq eopper-plate, having the lines in 
oat ont in centre Gin. or ein. square, and Glled in with | r ; to obtain a e- mile M a medal, reverse or 


obverse, or a bronze cast; to obtain a voltaic impres- 
sion from plaster or clay, and to multiply the number 
of already engraved copper - plates. The results which 
he has obtained are very beautiful, and some copies 
of medals are remarkably sharp and distinct, par- 
ticularly the letters, which have all the appearance of 
having struck by a die. For the details of Mr. 
Hagar process, see the Atheneum, No. 625, p. 811. 

y opinion is that the deposit would not be fine or 
even enough to give a clean impression when printed 
from ; it might do for roagh common outline work, but 
for fine shaded engraving I do not think it would 


answer. If ‘ Philanthropist” tries the process, I for 
one should like to know tho result.—Zoo AnpRa. 


(12188.)—Hard Water.—Mr. Pearce would do 
well to construct a cistern of sufficiont size, wherein 
the water might gain a quiescent state after some time, 
and deposit some of the hard silicions particles. A 
layer of carbon at the bottom will hasten the precipi- 
tation. An excellent ale-filtering tap, suggested by an 
electrician in a back number of the ENGLISH 
MEcHANIC, might also be tried with success in the 
manner recommended.—RatT-Tat. 


(12184.] — Restoring Brass Wire. — All 
„ Keighley” can do with the brass wire, which bas 
become corroded by exposuré, is to sell it toa brass- 
founder, or remove the rust to the sound core, and 
either tin or paint it.—Rar- Tar. j 


(12185. —Chest Expander.—I enclose a sketch 
of a handle of a chest expander, arranged so as to be 
adjusted to any part of the indiarubber. It will be 

seon that A is a ring 
having four short arms 
each working on a 
hinge at one end. This 
ring, with the arms, is 
to slide a short distance 
in thé circular of 
the handle, which re- 
quires to be of the same 
shape as engraving. It 
will be seen that when 
the handle is pulled, 
the arms, and cause 


the parts B 
them to grip 


press against 
old of the rabber— more you pull 
tighter it holds. The part A is kept in its place by 
a ring or washer screwed on the inside.—Zoo ANDRA, 


[12187.|—Liquid and Solid.—Maunder defino 
solid as “not fluid, firm, true, compact ''—and liquid 


as not solid, fluid, dissolved." Mercury should be 
defined as a solid which is fluid at ordinary tempera- 
tures. Tomlinson says: Mercury becomes solid at 
— 40°, in which state it is malleable, flattens readily under 
the hammer, and can even be strnck into medals. 
At a lower temperature it becomes brittle,” &.— 
QUERCUS, | 


(12187.}—Liquid and Solid.—No. well-marked 
boundary exists in Nature. If the writer of the book 
lived at the North Pole, mercary, he might consider, as 
much a solid as we do butter, wbich, I suppose, under 
the line would be a liquid. Ganot, I ponme, wrote 
for temperate latitudes. Ice is a solid, yet, under 
certain conditions, flows like a viscous fluid. E. L. G.“ 
is, however, the man to tackle this question.—M. 

ARIS. 


(12142.)—Leaky Tubes.—Wind round the ends 
inside with soft wire as close to the end plate as pos- 
sible; the wire to be of the thinnest kind.—Rat-Tat. 


112148.] —-Cayenne.— Try covering the face with 
fine gauze or muslin.—DaRFLA. 


(12148.)—Oayenne.—Plug nostrils with cotton 
wool, or use wool respirator.— PLOUGH. 


(12144.)—Timber Houses.—Buaild the walls with- 
out the cavity. Plaster insideand out. That the plaster 
may hold to the ontside, first drive the nails used up to 
the heads. Then apply the laths and drive the nails 
into the boards, but be careful to keep all the latha 
about one-eighth of an inch from the walls. They 
should not sit closer than this, and be nailed about 
two inchea apart, and may or may not be covered with 
the cement. The inside may be treated in the came way, 
or the laths to be nailed on the upright beams form- 
ing the framework, so that the plastering stands ont a 
few inches from the walls. By this means a layer of 
dead air can be inclosed all round the b 4 
an air-tight and damp-proof building will be 
Rar-Tar. Z 2 4 


112144. - Timber. 
showa is nok te de 
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timber out. If Bee is wealthy he should consult 

an architect, but if he cannot afford to doso, if he will 

ublish an address I will forward him some hints 

t might, if sent to the Editor, take up too much of 

“ our" space, buton which I believe he might rely, as I 

have assisted in the construction of many of the better 
class of the homes of England.—0OTD Proverman. 


(12146.|\—How: to Procure a Patent.—Bay 
ti Law of Patents,“ Weale's series, 23.; call at Patent 
983 Southampton-bnildinge, and ask any questions. 


[12150.] - Photography.— Tripod” had better 
adhere to the old and reliable collodion process than 
adopt the new collodio-bromide method. With the 
latter there is a good deal cf nicety of manipulation 
required, and a greater parity of chemicals necessary ; 
and my experience of it is thai it is got so reliable as 
the former. I would adrisemm amateur especially to 
be satisfied with the old prosess.—E. B. F. 


I12152.J—Dyeim Baw Gotton.—Try æ solution 
of pastes and prote-suipiiate of iron (copperas)— 
C, J. B. 


[12154.)—~Varnieh for Printing Inis. — T 


varnish used in the manufacture of printing inks is 

made from linseed oil, boiled in a peculiar manner. 

The process I don't mow, but I fancy it can be bought 

cheaper than yon emm: make it yourself. Ack for 

printers’ ink varnish of any ot the ink mannfacturers, 

ret you will be supplied with what you. want—Zoo 
RA. 


(12155. — The Suspended Shilling. — An- 
other Reason Wanted. — The oscillations of 
the shilling are, I think, produced by the action 
of the pulse, but the latter part, I believe, is en- 
tirely a matter of belief—that is, if the experimen: 
talist believes that the shilling will strike the glass the 
required number of times ho will find that it.does so. 
I myself have never succeeded in this part of the ex- 

riment but once, when, having seen some one else 

o it, I was confident of success. It is the same with 
mesmerists; if the person operated upon believes that 
he is going to be mesmerised, it succeeds, but if he is 
so strong minded as to disbelieve the powers of the 
mesmerist, he cannot be mosmerised. So it may be 
in this experiment, that it is not purely mechanical, 
but partly the will of the experimentalist. —ExcELSIOR. 


[12155.] The Suspended Shilling.—Another 
Reason Wanted.—The suspended shilling striking 
the hour is simply caused by involuntary muscular 
action, the holder knowing or guessing rightly, or 
nearly so. Let H. G. W.” wake in the night and try 
it, he will find his shilling sadly at fanlt.—PLoveu. 


(12166.}—Mice Eating Peas.—To protect peas 
or from mice, take common farze, cat it into 
inch lengths, and put it over the seeds before eovering 
with earth. PL oUGEH. 


112156.I— Mice Eating Peas.—I have found 
soaking the peas in a very g infusion of tobacco a 
reventative. Perhaps the sparsows did the mischief; 
if so, netting, wire or string, or perhaps soot sifted 
over them, will protect them.—M. PARIS, 


(12156.]—Mice Eating Peas.—More likely the 
sparrow, and I have kept them off this year’s peas by 
pieces of red cloth tied on a piece of string a foot 
apart, suspended from two stakes in the ground. To 
protect any kind of fruit or vegetable from the "pests 
of the garden,” I recommend all growers to read part 
8 of; Beeton's “ Book of Garden Management,” to be 
had through any bookseller.—Z ETA. 


(13156. —Mice Eating Peas.—For some years I 
have been troubled with mice eating small crops, and 
even sparrows get so familiar with a scarecrow” that 
what was not destroyed at night had a poor chance 
next day. This year “poor pussy” belonging to an 
adjoining farm took up her quarters under my garden 
seat, and, not being disturbed in her occupation, she 
has proved herself a very useful tenant. I have not 
had any scarecrow contrivance nor lost any crops by 
mice or birds.—THOS. A. BRADLEY. 


[12157.] Smell of Paint.—‘ Seagoe should try 
a good handful of damp hay in each room, or a pan of 
water, both of which I have found successfal.—THOos. 
A. BRADLEY. 


(12157.|—Smell of Paint.—1. Place a vessel full 
of lighted charcoal in the middle of ths room or place 
painted, and throw on it two or three handfuls of 
juniper berries; shut the windows, the door, and the 
chimney close. Twenty-four hours afterwards the 
room may be opened, when it will be found that the 
sickly, unwholesome smell will be entirely gone. 
Another and a simpler method is to plunge a handful 
of hay into a pailfal of water, and let it stand in the 
newly-painted room.— H. T. C. 


(12157. — Smell of Paint.—I have heard that 
standing opon vessels of water in the room, &e., will 
draw the smell. The water will be covered with a 
film.—D£ERFLA. 


(12157.|—Smell of Paint.—To remove the smell 
of new paint close the rooms at night, ent a large 
Spanish or some English oniors into slices, pat them 
into a plate, and placo it on the floor; well ventilate 
next day.— ELECTRO. 


{12157.}—Smell of Paint.—Place a vessel fall of 
lighted charcoal in the middle of the room newly 
apd throw on it two or three of 

juniper berries, shut windows, chimney, and door. 
Four and twenty hours afterwards the room may be 
opened, when the smell will have been extinguished. 
o smoke of the juniper berry will not spoil anything. 
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Another plan is to plunge a handfal of hay into a pail 
a eet and let it stand in the room newly painted.— 


[12158.]—Packing Rings of Piston.—I have 
constructed pistons up to Gin. diameter, which answered 
well, in the following manner. Let the two rings be 
cast shape of sketch. If cylinder is made of brass, 

rings to be of cast iron, or tice versa, 
First, chuck up and turn inside to fit on 
a mandril very slightly taper. Having 
placed on mandril, turn both aides with 
slide-rest,take off, and true up by testing 
up on a surface plate, and scraping the 
prominences; esebew. any grinding 
whatever (I am opposed to any grinding of surfaces in- 
tended to move afterwards). Now, having got ready 
the piston-head and cap, place the rings in position, 
place a sheet of writing - paper bei wen rings and cap, 
and screw up tightly; place in lathe, and turn them 
atrifle larger than bore of cylinder; take out, aud saw 
through with a tenon saw ia thinnest pact, and the ring 
‘will open slightly larger than when turned. Take a 
pisco of thin sheet brass and fasten at one side of the 
saw-cut nicely, with one rivet or little-screw, and file 
down to: thickness of ring, and when putting piston 
together place thin side of one ring opposite thick side 
ofthe other; the object of these valve-like pieces is to 
allow the rings to expand or contract freely, according 
to the inequalities of the bore and the wear. Thus, if to 
the steam forces its way throngh the one, it shuts the 
other tightly,—A., Liverpool. 


I12181.J—Mangle.— American birch stands very 
well; rollers to be ił or Din. diameter; the length is 
very common, 2ft. 4iu. long. If the Editor is agree- 
able I will send sketch of a new system for giving 
preasure,—DsvonsHins.— (Send.—Ed.] 


(12162. —Machine Punches. — Some machine 
punches are actuated like steam hammers. “ Try 
Again“ may make a simple punch by forming a screw 
on the end of a rod, attached to the crank of a fiy- 
wheel to fit any kind of punch.—Rat-Tar. 


[13168.]JMeerschaum Pipes.—It is possible for 
an amateur to re-wax his meerschanm, first by taking 
off the old wax by rubbing with sand-paper marked OO, 
plugging the bowl and stem with cork (the latter to 
bold by) and dipping in liquid white wax. When 
perfectly dry it is polished and finished off with shave 
grass or crape. The wax will cost six shillings a 
pound. He can also remove the colouring matter 
from his meerschaum by boiling it a fow minutes in 
water—but I would recommend him first to remave 
the amber carefally; then oil the pipe well all over, 
except that part of the rim he wishes to remain white, 
then dip the oiled part only in very hot water. Examine 
after a few seconds, and dip until all the colour re- 
quired is visible, let the pipe cool and wipe off and 
polish with a rag. Many pipes are finely restored in 
this way, bat care and practice is necessary in handling 
and experimenting on manufactured meerschaum.— 
ZETA. 


(12164.]—Temperature of the Planets.—There 
is, as far as I know, no scientific reason why Mars 
should not be inhabited by some animals of a different 
kind from those which inhabit the earth. For if 
animals, or rather animaleula, live in sulphuric acid, a 
liquid destructive to almost all life, why should they 
not inhabit Mars, the heat of which, to ordinary 
animals, would be destruction ?—E. JOHNSON. 


12168.. —Limelight or Electric Light for 
Magic Lantern.—I am pleased to give Hon. Sec. 
the best information in my power, and having for many 
years been a practitioner (though an amateur one) in 
optical science, and more particularly in lantern work, 
I trust it may prove of some value to him. First, then, 
a reliable pair of lanterns with achromatic lenses and 
three and a half compound condensers, will cost abont 
£6; lot him not think of a single lantern unless to part 
with it for a pair after a little practice. Next comes 
the question of illumination, and if the limelight is 
fixed upon he will require two burners, a dissolving 
tap, and one or two gas-bags, as he may determine to 
employ the mixed gas-jet, or the blow-through ; this 
will cost £8 with two bags, £5 10s. with one. He will 
find most opticians advise the blow-throngh system for 
a novice, as it is devoid of danger. I should advise 
him, however, to obtain a lesson or two from a prac- 
tical hand, and go in for the best system if at all. I 
come now to the electric light: he will require sustain- 
ing lampas and a powerful battery ; the latter for real 
practical work should not be less than a combination 
of forty Groves or fifty Bunsens, and costs from £12 
to £15; the sustaining lamps are expensive affairs, the 
Dubosque and Highley Malden being to my mind the 
best and cheapest. I cannot, having due regard to the 
very wise rule laid down in ours, advertise these 
gentlemea by quoting their prices, but these may be 
obtained through any optician. Having now told 
“Hon. Sec.” what is required, and given him an idea 
as to the cost, I willgive him my opinion as tothe value 
of the two systems; if the apparatus is required simply 
for purposes of illustration, with paintings, photo- 
graphs, or prepared objects, let him not for a single 
moment think of the electric light, as, in addition to 
larger primary cost, it is more expensive to 
work, a filthy jobto manipulate. The light in the best 
hands is liable to get out of focus, and even 
when burning well a certain amount of flicker 
on the screen is produced, which more than counter- 
balances the extra brilliancy obtained. If, on the 
other hand, it is desired to illustrate the phenomena 
of solar light, spectrum analysis, &c., the limelight is 
comparatively useless. I ean, however, hardly imagine 
that any one asking for the information that Hon. 


Bee.” does, could have it io contemplation.to go into 
illustrations, which, even in the hands of Professor 
Tyndall, are properly designated experiments. The 
working cost of limelight 10 generally employed comes 
to something like four shillings for an entertainment 
of two hours. In conclusion, I will give Hon, Sec.“ 
one ox, two words of. advice: Have nothing to do with 
fan dissolvers, almost sure to be offered wherever ho 
goes; and let him get a practical lesson or two before 
he begins.—M. G, C. ; l 


(12168.|—Limelight. ax Electrio Light for 
Magia Lantern.—Let me give “Hon. Seo." the 
benefit of my experience, and for this purpose I will 
reply to his questions seriatim. 1. The first cost of a 
single lantern with 4in. condensers and achromatic 
object-glass would be abont £3. An electric lamp tọ 
be used with the lantern would cost abont £10; and 
forty cells of Grove's battery would cost abont · 1 4. por 
cell. It would be useless to attempt to produce satis- 
factory results with a battery having a less number ol 
cells than forty. A double lantern is never used with 
the electrio light. The first cost of a single. lanien 
for the lime light, with din. condensers and ashromatis 
object-giass, would be about £5. Two gas- hags of the 
best make would cost about 50s. each, the 
boards about £1 tho pair, and the oxyhydrogen jet 
would also cost about £1. The price of a pair of 
lanterns varies very much according to the quality and 
style, but a pair of the best make conld probably be 

urchased for £20. This ahould include gas jets, gas 
bagi: and all accessories. 2. The cost of working the 
limelight for an exhibition that would last two honrs 
would not. exceed 5s. For the same time the cost of 
the aleatrie light would not be less than a guinea, 3 
and 4. The limelight is incomparably more simple, 
clean, and easy to work than is the electric light. The 
former ia speedily prepared, and can readily be worked 
by a handy person after a little instruction and prac- 
tical experience. Not se the electric light. It m- 
quires some hours to amalgamate the plates, mix the 
acids, and fill. the cells; and long practice, amonntiag 
almost to an appren pa , is needed to prodnos good 
results with the battery. Even at the best, the electric 
light is uncertain, and never can be relied on to produce 
a continnous effect, as does the limelight. It woald be 
impossible to carry oat a two hours’ entertainment 
relying only on the olectrio light; whilst with the lime- 
light there would be no difflenlty in this 5. In 
England Grove's battery is generally used for the 
production of the electric light, whilst on the Con- 
tinent Bunsen's battery is preferred. Not less than 
forty cells of either form of battery could be advas- 
tageoualy employed. The first cost of Grove's battery 
is greater than that of Bunsen's, but it is cheaper in 
use. 6. The electric light can be used for the purpose 
of exhibiting experimenta in spectram an for 
whieh the limelight is unsuited. “Hon. ” will 

robably have no difficulty now in arriving at adecisian. 
The electric light is altogether unguited for the pur- 
pose that he appears to have in viow.—Ax AMATEUR 
LECTURER. 


[12179.]—Constipation.—I have been unf 
in my attempt to obtain answers to two queries (‘ Rust 
in Iron Vats” and A Cement for Cracks in Stour- 
bridge Olay Fire-grate Backs”), but am most happy to 
give H. S. A.” sach information as I have derived 
from others, or from my own personal experience I 
have found the greatest beneflt from a tumbler of cold 
water (filtered soft water), taken before breakfast. 
Friction of the body by horse-hair gloves, or, if the 
skin is too tender, with the Persian gloves (goat's hair) 
—may be got at Savory and Moore, Regent-street. 
tepid or cold shower bath (with feet in warm water), r 
the sponge bath every morning. Before drying the 
akin fet © H. & A. try friction with the glover. The 
skin is bat the external continuation of the iaer 
mucous liming, and there is the greatest sympathy be- 
tween them. Friotion of the spinal column by 
hand of another person unti! mach redness is 
is most usefal. Constipation is mach f 
mind is allowed to dwell upon it Homcopathy i3 
much vaunted for this affliction, but after 
trials I foumd it useless for me. To live opt 
cathartie medicine is uselose—indeed, an aggravation a 
the complaint; but the secretions are usually ao 
or defective, and here eocasional small quantities o 
physic are useful. 1 prefer the best rhnbarb soenything 
else (not the rhubarb . There is% 

i , and if apy one 
secretion is grea in diminish other 
secretions, to the injury of the health. Moderation in 
eating—slow eating, and drinking alter eating rather 
than with the solid food are all usefal, for the digestion 
is usually defective in these cases. Are H. 8. A. 3 
grinders in good working condition 7—R. T. 


12172. —OConstipation.— Having been & gress 
sufferer from constipation, I may, perhaps, be allow’, 
to offer a few remarks. However little is thought of ti 
by the large number who are constitationally troub! 
with that disorder, Iam confident that sooner of later 
the effect of neglected constipation is sure to be felt fr 
believo that a large number of diseases are the res 
of that neglect, or from wrong treatment in endearon™ 
ing to regulate the bowels. The use of aperionts 45 : 
diet suitable to act as an aperient appear to be 
usual remedies; the former is a bad 
and the latter a very uncertain one, 
careful some may be af their food, the igs 
will be obstinate. If “H. 8: A.” will try eating . 
prunes, apples, bread and milk, aud other light ar a 
of diet, avoiding all indigestible sabstances, ha 1. 
receive benefit; bet I doubt (if in his oss ta i 
33 ds hereditary) whether a regular polion od 

would then take place. It medicel «kill 


J UNE: 28, 1872. 


have effected a cure, your humble servant would have 
benefited by it, as money and years wore wasted in the 
vain reitempt. Chronic piles was the result, and six 
mois after a snecessfal operation: my old friend re- 
‘appeared, only to be: pronounced incavable. The-usual 
‘vemedies only laid me in bed; whilst lying there I 
“thought of the method nsed to reheve the bowels in 
‘tho hospital by means of the enema. Ina short time 
I lost headache and heartache, and other followers .of 


eonstipations, and my last dose of medicine dates 


back to the commencement of plain water used with 
the enema three years back. I now‘eat anything, and 
am in perfect health; it is a good thing for 
profession that so much false ddlisneyiand prejadice 
exists. I think, with Dr. Lankester, chat it would be 
ta. good thing. if a little phyriology weas learnt in the 
‘gohoels. There is one thing certain, the ENGLISH 
"Mgomo supplies the wants of ‘all classes, no matter 
on ‘what sabject —J. W. 


7191724—Gonatipatian.—Usee tread made of flour 
‘from ‘which only the very coarsest portien ‘ef the bran’ 
Anas been extracted. Get it ireset from the mill, as 
the bakers will “cook” it by mixing the bran with flour, 


which is not so good. This bread is more whotesome. 


than bread made entirely from fine flour. Prink half 

-a giaseful of cold water at t and a -whole glassful 
in the morning. Avoid medicines. — COUNTRY 
PRINTER. 


‘ 
12173.) —Constipation.—A friend of mine who 
had suffered for two or three years, and af one time 
narrowly esoaped with his life, found at length a 
remedy in the following simple prescription: Bat an 
apple (jeicy, if possible) and drink a tamber of water 
immediately after rising in the.morning. If ons apple 
fails, try two, or even three. He was advised .to 


this by the last physician {s homesopath, bythe bye) 
out of the many to whom he had applie, 
persevered: with it is now seldom ároat” ‘Exercise, 


‘Change oß diet, aud plenty of hy haere good fenit 
‘should, however, soon render H.-8.'A:" independent 
of medicine and medicine men. Tur Trem. 


12172.) — Gonstipation.—Afier hbavisg suffered 
for more than two years from thesame o@aplaiht, try- 
temporary rellal, the following advienwas, given me 

relief, . given me 
&bont aix years ago bya medical gentleman, which, 
after having adopted and faithfally practised sinca 
then, I am happy to say hae given me somplete relief: 
„After having eleared the bowels by means of ary 
opening medicine, commence and drink one or two 
tumblers of eold water every morning, gay half an 
hour orso before breakfast. Then, da- the eonrse of 
the day, take a good sharp half-hour’s -wiük, setting 
the heel firmly to the ground. Makethese two simple 
rites a matter of conscience,” said my. adviser, “ arid 
you will find relief.“ Six years* trial bas proved suc- 
cessful in my ease. U. 


I12172.] — Oonstipation.—+As a fellowsedfferer 
with H. B. A.,“ I advise him 4o use, as I bave done 
for years with eomplete ann, a pint of -eatmeal 
Perridge with cream of milk, dithernas ‘first on last 


[12172.]—Oonstipation.-If “H. . A. has not 
Already tried it, I think the following remedy will be 
of use: — Take half a tumbler of Friedriskshall water 
as hot ug. possible, immediately on waking in the morn- 
ing. This, if. persevered in, will cestain}y.do good.— 


o> Ba 


(12172.] ~Constipation—To- remedy, I got my 


baker to make me a brown loaf now and men, bnt | W33 


finding grit in ft occasionally, I's ‘thesweepin 
„of the board were put init. If ordered a ates] 
mill, like a large coffee-mill, costing, I. think, 26; it 
, @tinds very fine, and has been in use six years without 
repairing. We make the bread half ordinary - white 
loar whioh we bay, and half menl.as id eme from the 


= 


12172.)-Constipation--l1. Bip cold water when 
-üressing in the morning; sotdake a draught, bat:keep 
on sipping every two or three minutes. This was a 
London physician's recipe, and cured a friend of: nrine 
phon every other ‘had failed. If necessary, also 
drink a little water just before going to bed. 2. A 
“eouple of figs cut open and fried, or well soaked in clive 
- oil, will open the bowels withont. injuring the mucous 
membrane (as meflicine does), and without purging. 
3. Eat brown bread. The first remedy I have long 
used myself.—K. 


(19172.}—Constipation._Jf “H. S. A.” 
habituate himself to i 


+perridgo for se time to come, and.a plentiful use of 
: spinach. at dinner, using brown bread, and abstain am 
the use of malt and spirituous liquors and the weed, 
'I betteve, from personal experience, that he may 3 
do without any purgatives, whith but aggravate 
symptoms named.—A Novice. i 


f12172.)—Constipation.—Constipation is ogsily 
ured without medicine if the sufferer try a cold-water 
-injestion—a common enema can be. for four or 
five ehillings—regularly everyrda at a.cartgin hoer. 
Regular habits, plain food, and out-of-door exercise 
should be followed, and an occasional dose of castor 
oll is never injurious; but the great thing to be borne 
in mind is “regularity."-—-PLOUGH. 


(19178.]—Ooloured Iak —If 26. E. B. F. odds, a 


a mop sugar to his ink it will make it shine, or a 
ttle gam will do as well.—Zoo ANDRA. 

112178.) —Ooloured Ink.—Add a smal quan 
of gum Arabic.—Qpxxcvs, l tHy 
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(12174.;—Agrioulture.—The difference between 
red clover and cow grass is that one has a hollow and 
the other a solid stem. In case of cattle’s stomach 
becoming distended with clover or green food, give 
linseed ail at once.—-PLouGga. 


112175. Soundboard. In confirmation of what 
“The Harmonious Blacksmith” kas said aboet 
increasing the londness of tone by placing ‘a musical 
"box en a soundboard. I have p a small one on top 
of a large drum, and was astonished at the londness of 


pl 
might try a soundboard on the 
same plan.—RHatT-TarT. 


(12176.] ~H yarogen Flame.—Thecause of failure 
may be that the cork is not air-tight. To teat this, 
‘step the month of the fannel by the hand, and apply 
suction to the tnbe—before putting the acid and water 
in, of course.—Jas. O. HER 


(12176.]—Hydrogen Flame.— Whitaker“ is not 
the only amateur = has failed at 5 
using too large a pipe —one disproportioned to the 
quantity of zino and sulphuric acid used, and 
amonnt of gas. generated ; bnt if he will put a nozzle 
with a ‘small oriftee on his pipe, he will find the 
hydrogen to issue from it in a steady jet, with suficient 
preasare do pal the atmospheric air, and prevent it 
from entering the ganerator.— E. B. F. 


(12177.]~Algebra.—ERRATUM.—The first-answer 
to this query, line five, shauld read minus 1, instead of 
1.—CERVUS, 


11217. Algebra. — 7 


eigus nentralise each other. Similarly 


a 
~ (a—b\(o—a)(z—a)" 
— (a — o), and eorresvonds to.the — y in the Srst 
expression.—PAILANTHROPIST. 

[12178.] — French Magazine.—The Magazin 
Pittoresque is an excellent illustrated publication, 
cheap aad widely circalated. Published in Paris.— 


„. 


Bice 5 Thetwo minus 


a 
(ab) (ao) (]) 
for (c — a) is the same as 


12179.) —Vitality and ‘Electricity. — There 
seems something doubtful abont this set of questions. 
Are they from the: real Rat- Tt or some one else? 


However, assuming them to be bond fide, I will -answer 


as‘well.asI can. I. Hair is a bad conductor, and there 
is not she least probability shat it conveys any etherial 
fiuid-¢o the brain, unless it be some barber’s concoction 
sonamed. A liquid electrically charged has a tendency 
-to force its way through capillary openings, but there 
is no electric tension high. enough: to , 
iduce this effect ta.any entent, or -to-.affact the circula- 
tion óf the bloed. though it is porani 
in the veins and ‘asteries may be in different electric 
conititions, and co be attracted through the infinitesimal 
weasels which connect the two great sanguineous 
systems. 2. Not the least Hkely that any true ‘life 
action, however. temporary, could be developed; pos- 
sibly in many cases death is really not complete, bat 
that which is deemed so is absolute exhaustion of ner- 
yous and vital power, and in such oases, sttificial 
respiration, fresh blood and electricity might revive the 
owers of those who are otherwise- dead, 
bat in-whom the organic system is net destroyed, but 
its motiva r gone; also in such cases mesmerism 
might reed! to | life those thas apparently. dead. 8. The 
death ‘of one of a ‘mumber thr whom a curren: 
g would, no doubt, involve a great shock to 
the reat, but nothing else. Noris there reason to 
suppose that an infectious disease would be enrried on by 
the current, but the general conditions wotld be such 
as to greatly facilitate its communivation irrespective 
of any action of the electricity itself.—Srema. 


(12199.] Batters. .Cqil —Mr. Tonkes being silent 
«I hope not for much langer). I veply : Smee's always 
diminish dn foree ; the liquid nq being eaid. should be 
of little . These ill be explained 
in a week or two in Eleetro-Metallurgy.“ 2. With 
twelve cells the plxtinum is sure to be quickly burnt off, 
but I expect there is solder run up it also. 8. Halse’s 
coils have no secondary, but a great length, or rather 
several lengths, of primary, and the shock from them 
is the extra enrrent of the primary itaelf.—Sroema. 
112194.J—Insmeiling.— The basis of all kinds of 
-ertamel. is -a peafectly aransparent and fusible glass, 
whith is subsequently rendered either semi- ent 
or opaque by the admixture of metallic oxides. bite 
enamels are composed by melting oxide of in with the 
glass, and adding a small quantity of manganese to 
increase the brilliancy of the colour. The addition of 
oxide of lead or antimony uces a yellow enamel. 
Reds are formed by an admixture of the oxides-of-gold 
and fron. Greens, violets, and bives.are preesred by 
the mixture of the oxides of copper, cobalt, and iron, 
and these when intermixed in erent : proportions 
afford a variety of intermediate colours. The propor- 
tions in which the ingredients are used, as as the 
degree end. continuance of tha heat necessary to their 
perfection, constitute the secrets of the art. The best 


enamel uns? ly imported from Venice ; but during 
the e 5 en commerce at the 
beginning of this century the importation almost 
wholly ceased. The. high price of the article 
therefore indnogd British artisans to attempt its 
mennfaetore, and they ancoeeded in producing a hard 
‘white enamal, anperior to the best Venetian in white- 
5 much more 3 to the Ua pian. erate 
years back, ynn communica 
Saciety of Arts a series of recipes for ihe pecena 


the | gined dark, 1 part, flux No. 4, 6 
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of enamel colours, and for which the society awarded 
him a premium. The following is a list:—WNo. 1. Red 
lead, 8 parts; calcined berar, 14; flint powder, 2; Hint 
glass, 6. No.3: Nitre, 1; white arsenic, 1; flint glass, 
10. No. 3. Red lend, 1; flint las, 3. No. 4. Red 
lead, 9}, borax, not caleined, 5}; fliat glam, 8. 
No. 5. Flint glass, 6; flax No. 2, 4; red lead, 8. After 
the fures have been meitsd they should be ponred on 
a wetted flagstone, or into a large pan of clean water, 
then dried, and finely powdered in a biscait-ware 
mortar, for use. To make yellow enamel: Tabe red 
lead, Ta oxide of antimony, 1; and white oxide 
of tin. 1. Mix the ingredients well in a mortar, and 
having put them on a piece of Datch tile in the muffle, 
make it gradually red hot, and anffer it to cool. Take 
of this mixture 1 part, and flux No. 4, 1}; and grind 
them in water for use. By varying the proportions of 
red lead and antimony, different shades of colour-can 
be obtained. To make orange enamel: take red 
lead, 12 parts; sulphate of iron, 1; oxide of antimony, 
fee ane 51 Lilet After ak anna tay tay oon 
, fuse of the compoun o x No. 1. 
To make dark red enamel, take suiphate of iron, cal- 
arts, and colcother 
1 part; of the two latter, mixed, add 8 parts. To make 
light red enamel, take 1 of iron 1 part, flux 
No. 1. 8. parta, and white lead 1} parts. To make brown 
enamel, take manganese 2} parts, red lead 81 parts, 
flint powder 4 parts. For enamelling watch dials, the 
enainel . y comes fram the makers in small 
cakes, from 4 to 6 inches in diameter. These are frst 
breken with a hammer and ground in à mortar with 
@ small quantity of water, after which the copper Hals 
to be enamelled are cleanséd in the pickle, rinsed in 
water, and laid face downwards on a smooth napkin, 
and. a thin layer of. hard enamel called backing ” is 
apread over the side with a quill or bone spatula. The 
coppers are next slightly pressed with another: soit 
napkin, which leaves the enamel dry enough to be 
spread more evenly with à steel spafain. Next is 
spread a layer glass enamel) over ‘the side 
of the eoppers called the “first coat.” The sur- 
face ought to be dusted with a camel's - hair 
pencil to remove any dast, otherwise the work 
would be spoilt. The next process is firing, which 
conzista in melting it, tt becomes one uniform mass 
on the. surface of the copper. The firing is executed 
between a muffle in a small charcoal or coke furnace. 
“The plates mast not be over fired, nor must the heat be 
suffered to melt the enamel too rapidly, but a kind of 
rotary motion, -called coddling, must be given to the 
work, by holding the loaded planche lightly with the 
tongs, and gently drawing the edge of it ‘towards the 
month of the muffle, and then returning it toits former 
place fill the fusion is complete. ‘The work is now 
ready for polishing, technically termed using off. This 
is performed -by rubbing. he gurface of on a 
.grit stone with fine sand and water, until all the glazed 
co is eompletely obliterated, and one uniform 
equally rongh surface is produced. The intention 
of this process is to remove the mottled appearance on 
the surface and give a more equal convexity to the 
plate. The method of painting in anamel is performed 
on: plates of gold, silver, and copper, enamelled with 
the white enamel; on which are painted with colours 
which are melted in the fire by which they aoquire a 
1 and lustre like that of glass. This painting 
is the most prized of all for its pecular brightness and 
vivacity, ‘whieh is very permanent, the forse of its 
solours:not being effaced or enillied by time as in ather 
painting, and continuing always as freah as whan it 
teft the workman’s hand. — WILLIAM H. Hey. 


112197.) —Roses.—The great London Horticultural 
Roso Show takes place on the Srd Joly, the great Bir- 
mingham Show, 25th to 20th June. Turner and 
Bragg, of Slough, and Messers. Veitch, Surrey, are 
considered the top growers of the day.— ZRT. 


(12207.)—Light.—1. A beam of common light 


would not be entirely iuteroapted hy one plate of 
tourmaline. A beam of plane polarisel light ronid be 


sensibly wholly pcos er -by such a plate, when its 
vibratory plane was at right angles * the plane of 
vibration of the light. 2. Yes. 3. Tourmaline or 
Nisol prism. Read Sir John Herschell’s Familiar 
Lectures on Scientific Sabjects, “ Light.”—H. P. H. 


[12217.]—Violin Tuning.—" Just as you please, 
my dear, you pays for your fidäle (er onght to do e0) 
you takos your choice” how you may please to 
tane it. The big Addle yolept contrabass is ordinarily 
taned so that the pitch of its middle string is a fourth 
Above shat of ita third string, and ita first string a 
fourth above the former, thus A, D. and d. The strings 
of the violoncello, viola, and violin are usually tuned 
each a fifth above the mezt string below it, and the 
fifths are, or should be, tuned As all Adglers 
are 1 to put their fingers in their proper places 
—i.e., to stop in time (by the way, very few do)—the 
fact thet the fifths are perfect with open strings don't 
matter, for, of course, it would be quite beneath any 
fiddjer’s dignity to acknowledge tho existence of 20 vile 
a thing as temperament; ina ward, his barmony is 
supposed to be perfect, whish, considering he is 
human, and therefore imperfect, ia more than cenld be 
expected, seeing we don't ordinarily gather sweat figs 
from prickly thistles. I have been told Paganini occa- 
sion altered the pitch relations of his strings, pro- 
bably to facilitate stopping in some ef his in te 
passages, bat I am hardly “fiddler” onough f to 
appreciate this; probably my friend Fiddler gould 
let the light in on this matter, and enable us te gee the 
“guta” of it. I dan't uuderstaud zhe question, “ Now 
they tune them in each key; “ indeed. 1 hardly know 
what the expression “tuning in a-key ” means. The 
piano is commonly said to be taged in C; bat this 


5 
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signifies no more than that its white keys, or rather 
the atrings sounded by them, are tuned to that scale. 
Its temperament being equal, it might be said to be 
tuned in any key or a from B to G below G, or from 
Cg to Fg above C, provided transposition to the extent 
proposed in Mr. Ryley's patent (No. 2562, A.D. 1801, 

rice, with drawings, 6d.) be carried ont, for its white 
Keyi may then be employed for performance in any 
scale, major or minor.—THs HARMONIOUS BLACE- 
SMITE. 


112228.) —Wheelbarrow.—I have the pleasnre of 
informing " C. T.” that he can see many wheelbarrows 
constrocted so that their wheels run in the centre 
instead of the end in daily use if he will just take the 
trouble to step over ” to the flowery land, alias China. 
They are not used by laundresses in that country like 
the two-wheeled ones are in this, both by them and 
costermongers, for the very sufficient reason that John 
Chinaman is very “conservative” and extremely 
sceptical on the advantages of clean linen, so he— 
being determined to err on the economical, if not the 
safe side—prefers wearing his cotton inexpressibles 
and whatever it may be which does daty for a shirt 
among “‘celestials” until they become, like unto human 
righteousness, unclean, not to say “filthy. rags,” 
and to ride on what, were he an“ ablutionary animal,” 
would doubtless be his laundress’s barrow, which 
resembles the celebrated one-wheeled velocipede ex- 
cepting that, being rather more under human control, 
it don't turn over and eject the rider—a thing which 
some unreasonable persons of s dissatisfied order of 
mind might object to. As “it’s a lang call to Locheil ” 
(I mean to the flowery land), it has occurred to me that 
% C. T.” possibly might prefer looking at this one- 
wheel affair nearer home. If I am not mistaken, it 
was exhibited by a London firm, then existing (Messrs. 
Deane, Dray, and Co.) in one of the cattle shows at the 
Agricultural Hall, Islington, some few years ago, but 
cui bono. Is this another cropping up of the old idea 
that it is easier to roll a weight along when supported 
on one wheel than when supported by two? Certainly, 
one wheel is likely to encounter only half those 
obstructions yclept broken, but yet large, stones which 
are placed on our roads unger the fallacious pretence 
of mending our ways; bat to suppose the friction is 
any less with only one wheel than it is with two is 
about equivalent to the hypothesis that a man could 
“valk” with less friction and fatigue on one leg than 
on two. I fear this wonld not facilitate human 
progress” much. Of this sup sed unipedal man it 
would seem that it might be said, as it was in the case 
of “our Mary Hann's” paid correspondence, 
“this cams hopping,” £0.—THE HARMONIOUS BLACK- 
SMITH. 


(12225. —Lead in Sulphuric Acid.—The dark 
brown substance in the acid named by Tony White 
is not lead, but some organic substance, probably a 
piece of cork or straw. It is of small consequence, 
except in delicate cases of quantitative analysis. If 
required pure, add toa small portion a fourth, by 
measure, of water, and filter through paper, then 
evaporate the water out again in a beaker. If lead is 
present in sulphuric acid it will settle as a thick white 
sediment to the bottom of the bottle, and by careful 
decanting the clear acid may be teemed off.—PRIAM. 


I12255.]— Hair.— Pat one ounce of flowers of 
sulphur into one quart of cold water, allow it to stand 
twenty-four hours and decant. Wash the beard every 
night with the snlphur water, taking plenty of time. 


This reeipe, taken from the American Journal of 


Pharmacy, will be worth the attention of our fair 
friends as a tolerably certain onre for dandruff and 
other minor (?) evils.— H. P. H. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow oontri- 
butors. 


Since our last “ Suffolk Amateur“ has answered 11275 ; 
“H. B. E.“ 11742, 11754, 11778, 11776. 


Nickel Spoons, p. 236 

Dyeing Raw Cotton, 286 

Deluges, 286 

Thermopile, p. 287 

Armature, 287 

Velocipede to be Driven by Hands, 287 
Webs of Cranks for Model Engines, 237 
Sustaining Weight of Cast-iron Column, 287 
The Lethe, 237 

Steal Combs, 287 

B. Sv. of London, 287 

Lamp for Incubator. 287 

Making Templa‘es or Moulds, 287 
Taking Copy of an Engraving, 287 
Etching on Glass, 287 

Miniature Turbine, 237 

- Hebrew Music, 287 

Drilling Boiler Plates, 287 

Loud Whistle, 237 

London Encyclopædia, 287 

Fixing Pins in Barrel, 387 

Sewage Pipe, 287 

Beef Fat, 287 A 
Malleable Iron Castings, 287 


an Englishman living on the 
the winters are long and v 

the earth over Bft., and cutting off nearly every one of 
our cultivated vegetables and flowers which are exposed 
to it—parsnips alone of mine withstood its severity. It 
would oblige me if some of your able correspondents 
will give me suggestions on 
the various ga 
the long winter, and 
out in the spring, w 
land. 


pereant and hardy annuals 


numerous readers kind! 
best and simplest m 
milch cows ?—FARMER. 


form me whether a violin bearing the label, “ Chetianus 
Amates, 
ment appears to 
and clear tone.—A. J. L. 


any correspondent let me in to the secret why my 
acetate of soda toning bath has takena fancy to turn 
my prints a beautiful pink, just the colour of pink 
plotting paper ?—Prxny Tonk. 


brush only 
be well to provide also for cleaning the back of them, or 


are they less liable to decay at the back than in front 
BEAUTY. 
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(19256.)—Preserving Garden Produce.—I am 
prairie of America, where 
severe, frost penetrating 


e best modes of keeping 
en products for the table, for use during 
ants of others, and flowers to put 
ch is six weeks later than in Eng- 
Frame-houses are out of the question, as fuel, 
lass, and labour, are very costly articles. The English 
ere would like to gladden our eyes with familiar 
and green vegetables, 
efore or later than midsummer.—EMIGRANT. 
112257.]J—Milking Machines. — Will any of your 
give me an illustration of the 
g machines for milking hard 


jJ—Old Violin.—Can one of” our” readers in- 


Camonensis, 1640,“ is valuable? The instru- 
be of the age indicated, and has a full 


12259. Faulty Acetate of Soda Bath.— Will 


(12260.) Cleaning Back of Teeth.—The teoth- 
cleans the front of the teeth. Would it not 


(12261.] — Spirometer.—Will any reader of the 


MecHawic be kind enough to give me what information 
they can as to the best method of maki 
If with illustrations I should be very gla 
WILLIE. 


a spirometer? 
WONDERING 


for Cutting Paper, 


(12262. Card, ‘ 
—I want to construct a cheap and effective press for 
cutting paper, 
plough is of no use, 88 it is required for ca 
not 
paper perfectly square, 
one kindly assist a—CoUNTRY PRINTER ? 


cardboard, &c. The ardinsiy press and 
tting up and 
It is important it should cut the 


or trimming. 
go as to fold nicely. Will some 


(12263.)—Circular Saw Driving.—I should feel 
obliged by the following information:—I want to drivea 
circular saw by an intermediate shaft. The main shaft 
runs 40 revolutions per minute. My saw should run 
650 to 700 revolutions. What size pulley should I have 
on the main, which I should not like to be above 
Sit. in.? Also, state size of the pulley and drum on the 
intermediate shaft. The size of pulleys on the saw 
bench is 9in.—JamEs DAVIES. 

112264.) — Freemasonry.—Will some one kindly 
inform me how I may become a member? What are the 
fees and periodical payments? I live at a distance from 
any lodge, and have no Ee of consulting any 
one who can supply me the information I require. 
Some information about the objects of freemasonry, &c., 
would oblige— EDB. 

(12265.)—Pig Feeding.—I should be much obliged 
if some reader who has had experience in stock feeding 
would inform me whether it is better to feed pigs with 
barleymeal, or whetber the best Indian meal and bran, 
in abcut equal quantities, would not be better than 
barleymeal?—O. R. 


[12266.]—Photographic.—Having followed the in- 
structions given in the Mrcianic, under the heading of 
“ Photography for the Uninitiated, I find that my 
negatives are not so bold as some that I have seen. The 
details are, however, woll out. After they have stood 
for a few hours they fade almost entirely away. I shall 
be obliged if some correspondent will state the cause.— 
Kino COTTON. 


reader kindly inform me of the best form of cabinet for 
keeping birds’ eggs in?—C. T. B. 


(indicated) is a shaft of the following 


horse- power 
abla, of turning with safety, when run- 


dimensions ca 
ning at the 
long, 23in. 
equally the other half. 


future guidance of Self and Co?—IxI0n. 


(12260.] — Staining Leather.—Can any of the 
readers of the ExdLIsH Mecuwanic inform me of a good 
permanent dark brown stain, to stain a plaited leather 
watch guard (glossy, if possible) ?—B. B. 


[12270.] Charcoal Furnace for Model Boiler.— 
Could any reader give me the sizes and description of a 


and l4in. long? Ihave got a spirit lamp Sin. by 3in., 
by ljin. deep, with three jets jin. diameter. Ought it 
to raise steam enough ?—S. O. LEES. 


12271.] Double Flageolet.— Will some one give 
me a scale for this instrument 7— T. CRANE. 


(19272) —Electrotyping.—Can any reader of the 
Mxcwanio give a description of eleotrotyping for 
printers? I anderstand all the battery arrangement. 
What I want to know is, the substance used to make the 
mould. Is it wax or guttapercha? How is the plate 
separated from the monld? and what is the process of 
filling up at the back? Any information oblige— 
Zoo ANDRA, 


[12278] Water Power.—J have a stream of water 
from a jin. tap; it has a fall of at least S0ft. Will any of 
our numerous readers tell me how I oan utilise it so 
hat by a turbine I may turn a coffee-mill ?—Baris. 


[12274.]—Telescopio.—Will F. R A 8.“ be kind 
enough to consider the following, and express his views 
upon it :—Is it impossible, as yet, to so accurately figure a 
Foucault speculum that the image will bear maguilica- 
tion? Buppose one of the finest refleotors by With or 
other competent maker, had attached to it, im lieu of s 
common eyepiece, a complete full-sized) Powel) and 


two gallons of a liq 
pressure for about eight or nine hours. 
respondent inform me the best and easiest way of 
accomplishing this ?—W. W. 


in 
inhaled the 
undergoing dissolution in nitric acid. I have lately 
a very peculiar feeling in the throat, anda heaviness on 
the chest. 
inhaling poisonous fames, and what is the best thing to 
be done in the event of poisoning by mercurial vapours? 
—QUERCUS. 


ring 
spark T Is it necessary that the wire passing through 


—Will an 
mitting 
monium are 
tight on that account. I should like to know if I might 
make them round.—VANDALK. 


(12967.]—Cabinet for Birds’ Eggs.—Would any 


[12268.]— Strength of Shafts.—What number of 


rate of 170 revolutions per minute :—150ft. 
diameter half the length, 2}in. and 2in. 
Would some kind reader please 
answer this, and insert the calculation in“ ours,” for 


charcoal fire suitable for a model boiler 3in. diameter 


June 28, 1872. 


but I consider my mirror altogether inferior, an 

the door for further advancement in this direction may 
be found by 
instrument. 
microscope will unquestionably magnify 
image; 
I cannot but place some doubt on all investigations 
conducted with them.—BETSY SUMMERCITY. 


II the To 1 t im b 
e mirror casts a perfee age, the 
correctly that 


# those mirrors do not cast correct forms, 


(12275.]—Test for Arsenic.— What is Bettendorf’s 


test for arsenic ?—W. H. HEY. 


under Pressure.—I have about 
d which requires to be boiled under 
Could any cor- 


(12276.] — Bo 


n2277.) Aniline Black.—Would Mr. George Davis 


or any other of your chemical correspondents give me 

a ae oe. for making aniline black ; if possible, one 
ou 

upon aniline dyes that are better and more recent than 

Dr. Reiman’s?—W. W. 


acid? Algo tell me if there areany other books 


(12278.] Mercury. —I have lately been experiment- 
with mercury, and I am afraid [have unavoidably 
isonous fumes given off when merc is 

ad 


Oan any one say if this ie due tọ my 


12279. — hed Action of Battery.— 


When a Grove's battery has been in action some time its 
power 
place in 
may the acids be purified ?—SEMAJ. 


decreases. Is this owing to a change taking 
the sulphuric or the nitric acids? If so, how 


(12280.]-Winter’s Machine.—How is it that the 
of a Winter's machine increases the length of 


e wooden ring should be of iron? Would not brass do! 


—SEmAJ. 


112281.— of Electric Spark. — What ar 


Length 
rangement of an ordinary 18in. plate machine would pro- 
duce the greatest length of spark ?—Srataz. 


12282. Holes in Valve-board of Harmonium. 

reader inform me why the holes for ad- 
e wind through the valve-board of a bar- 
made so long? I cannot get them wind 


[12283.] Food Analysis.—Will some one kindly in- 
form me the best book on food analysis, and how to detect 


the adulterations? I have Normandy's Commercial 


Analysis” (Weale's series), but some of the processes— 
those for testing flour, for example—are not trustworthy. 
—James C. HARKER. 


12984.) — Essence of osphorus.—Can any 
reader inform me how to make essence of phosphoras, 
and also say the dose of the same for an adalt ?—S. Covi. 


12285.]—Logarithms.—In the table of logarithms 
I have before me, the logs. are given of numbers (not 
exceeding four digita) to only five places of decimal:. 
Thus I find log. 6'102 = 7857. How can I from this 
work out log. 6103°5 and log. 6102:57? The table shows st 
this part an increase in the logs. of 00007.—C. P. E. 


(12286.] — Mo e Style — Would any reader 
kindly inform me where I could procure picture:qas 
designs of the above style? Is there not something 
published in England or elsewhere that contains, among 
others, designs of the kind? —A MASTER SUBSCRIBER 


[12287.]—Telescopic.—Being desirous of obtaining 
an astronomical telescope, similar in power to the 3“jin 
object-glass of 5ft. focus, by the younger Gulley, which 
ig often mentioned in Celestial Objects“ F. NA. S. 
or any other subscriber would greatly oblige by stating 
whether Mr. Browning's 4}iu. reflector (the Educs- 
tional), of 5ft. focus, would be likely to suit my purpose; 
or whether his smaller instrument of the same apertare 
and Bft. focal length would suffice? Is the latter 
theoretically superior to an achromatic, which has a» 
object-glass of Sin aperture, and 4ft. focus? My “re 
spondent” would further oblige by mentioning the 
publishers of the “Mem. R. A. S.,“ and by saying 
whether odd volumes of the Memoirs” can now bo 
obtained.—B. 


[12288.]—Radius of Object-glass.—I have lately 
obtained from Chances two discs of optical glass. Ain. 
diameter flint and crown. The specific gravity of gini 
is 8-652; crown, 2'5. Will Mr. Oldfield kindly give re 
(in inches) the radius for grinding the glasses, the focts 
pe 5 3 pe svon 5ft., and convex on both 

es ve some tools by me of the following radius 
84in., 17in., and 8flu.—AuATrUn. N 


[12289.]—Electric Bell.— Will some of “our” elec 
trical friends kindly explain and show the mechanism 
of the above, as worked in connection with Tyer's oew 
block instraments? I am given to understand thst 
there are no magnets, but cannot see as they are 
inclosed in a box, only the hammer and dell heirs 
visible. A drawing would greatly oblige. Willa battery 
such as are used with the speaking instruments do ior 
the above? I am told that there is no porous partiti 
between the cella. Is there or not? They are charz:! 
with bluestone and water each cell, Would nota serie! 
o sommon Liliane 5 do 8 sa as an oblong woodes 

ox, usually seen at telegraph offices? Wonld the 
be as cheap ?—J. W. T. * = 


112290. — drogen Lamy.—To “ Anarrs?.*— 
Many thanks A „Analyst, but what combustion 
does he refer to? Is the action of spongy platinum ia 
hydrogen understood? Can Analyst“ te 
loses its power after atime? Washing it ia nitric sc 
and heating in spirit flame revivifies it, but only for a ter 
hours. Can Analyst” tell me how to make it as acne 


hardly to be accounted for by ‘‘ Analyst's" ex plan] 
I fancy the hydrogen gets ocoluded” to a groat ox. 
in the platinum and then goes off.— H. H. G, 


as when first bought? The loudness of the explom.in v 


me whrit . 
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(12291.|— Nature Printed Leaves.—I have read 
the article on p. 298, and should like to know the process 
of carbon printing. Will some kind reader of “ ours” 
give it. Is 
potash in p 


m or glue best to use with bichromate of 
ting ?— RoBo. 


arr — Breadth 
of 8 Steps.—Iis 
there any rule for mak- 


ing the breadth of pua 
stair ste the 
80in. and 


readth 16in., what 
breadth should one at 
Min. long be ?—J. G. W. 

(12298.] — Watch 
Springs. — Will some 
reader be kind enough 
to give instructions to 
put a mainspring in a lever watch? I have been 
stenting to put one in, but I have not yet succeeded. 


2294.)—Larkin’s Iron and Brass Founder.— 

Will S. Bottone please give the price of Larkin’s Iron 

and Brass Founder," as mentioned by him in No. 867, 
p. 79, query 11857 ?—A. H. 

&o.— 


(12906.]—~Engraving Graphotype 
at progress ia the ik i aed making f Í shoul 
etails 


like some the process, and in what respects it 
ia superior to wood engraving —i presume in cheapness. 
Would Mr. Bottone kindly inform me if he thinks such 
an idea as the following possible:—To take some hard 
chemical salt which is not deNquescent but dissolves in 
water, vinegar, &c., and write on it with a fluid which 
would make the part written on insoluble in the fluid 
used, snch as water or vinegar, so that the written parts 
would stand out in relief to be engraved on.—PHILAN- 
THROPIST, 
I- The Nightingale.—In answer to“Hedera” 
Cet. 4884), we have a saying in the Midland Eastern 
Counties that “the nightingale is not heard north of 
Peterborough.” Can any of your readers inform us of 
its being heard by themselves so far north as the East 
Riding, and in what locality 7— PI. ovE. 
2207.)—The Tremolo in the Violin.— Will 
Fiddler“ or any other violinist kindly inform me if 
there is any way of acquiring the tremolo on the violin? 


I mean the trembling of the finger on a note, which in 


slow expressive music is such an ornament. I have 


tried numbers of times but cannot manage it, and yet | 


a friend of mine says that it came to him naturally, 
withont effort. If any one can give me any information 
on the subject, I s be very much obliged.—ConkLLI. 


(12298.]—Lighthouses.— Will any of ours“ kindly 
answer the above query (p. 107, No. 11591) ?—W. H. Hey. 
[12299.)}—Tar Pavement.— Will some kind reader 
of the Mecwanio inform me how the material is pre- 
pared for making the foot walks at the various railway 
stations near London? It seems to me to be a pre- 
on of coal tar and gravel, but of this I am not 
certain. It would suit my purpose admirably, as I wish 
to lay a floor of the same kind to thrash and clean seeds 
upon. Any reader acquainted with the subject would 
confer a favour by giving the information as to materials, 
and the method of doing the work.—Horrt. 


[12800.] Direction of the Terrestrial Meridian. 
—Will any reader of “ours” inform me how to find the 
direction of the terrestrial meridian—that is, the 
direction of a line passing through any given place, and 
joining the two poles of the earth ?—YO0OUNGSTER. 

(12801.)—Unequal Sizes of Cone Pulleys.— 
Required, a rule for finding the diameters of one cene, 
the diameter of the other being given, and the distance 
of their respective centres given also. In one ofthe early 
volumes of the ENGLISH MECHANIC, a formula is given 
by J. K. P.,“ but it is necessary to have a knowledge 
of ab paige to work it out, and Lam convinced, 
speaking from experience, that many correspondents 
and readers know little if any thing of it, hence the 
necessity of a rule that will not be merely a curiosity, 
but a boon to many as well as—JoNATHAN, 


1 in Oak Plank. —I am using some 
oak plank that has a quantity of brown streaky stains 
in it. They only occur in some of the planks, others, 
though cut from the same tree, are the natural colour. 
Can any reader inform me how I may remove the stains 
without injury to the planks; or shall I have to stain 
the light parts to match the dark? This I wish to 
avoid if possible.—J. C. E. 


(12808.]—Small Castings.—I do a good feal of 
electrotype and small castings, and want to know the 
dodge how the same mould is made to give both right 
and left. I mean, suppose à medallion with head facing 
the‘ left, how I can get its fellow with head facing the 
right.— RoBo. 

(12804.]—Phrenology.—Will any of “our” readers 
who are well up in this sab o ie what is usually un- 
derstood by the term) kindly inform me at what period 
ofthe individual’s life the characteristic bumps are 
developed? It appears to mé if the brain exercises any 
influence on the shape of the cranium it must be 
before the latter has assumed its osseous nature; hence 
if phrenology is anything worth calling a science it is 
placed on horns of a dilemma; for either the brain 
must have received its peculiar developmenta before 
Education steps in, or the bones of the head are dis- 
torted by the soft mass of the brain? I can't believe 
the latter, and am very doubtful about the former 
SaUL Rymes 

[12805.] — Locomotives. — The longest barrelled 
locomotives in this conntry are, I believe, to be found 
on the Great Eastern Line. What are the advantages 
gainea a long boiler, and arp thero not accompan § 

5 xan ges Whioh might outweigh the advantages 

(12906.] — Botanical 


Names. — Will any corre- 
spondent oblige me with the botanical name of a plant 
known as the French willow—a sort of about 8ft. 
high, with abnnaant spikes of pink-coloured bleom ; and 
also of one known as the Rose pee—a name which suffi- 
ciently describes its habit, belag like a rose bush with a 
pea-like blossom ?— Hortus SIC UN 

112807. — Kerosene.—Will “ Sigma ” explain to me 
the nature of kerosene and its nses, a ad what j$ ie pro- 
duood from 7A. H. 


* 


O HESS. 


— 


„* ACR OF ALL TRADES.” 


WE have not heard from “ Jack of All Trades” since 
we last went to press. We hope to hear good news 
before we appear again. We have transmitted him 


ALL communications intended for this department to | £31, and the following is a list of the contributors :— 


to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough - road, Brixton, S. W. 


The Managing Committee of the “British Chess 
Association” announced that play would commence 
on Monday, June the 24th, at the St. George’s, Wost- 
minster, and City of London Clubs, and be continued 
every day, Sundays excepted, until the termination of 
the matches. 


The celebrated Prussian player, Zuckertort, bas 
entered as a competitor in the Grand Tourney." The 
foreigner will prove himself no mean antagonist, and 
he has recently added to his reputation by defeating 
the formidable Anderssen in two set matches. Our 
players must look well to their laurels, or most 
assuredly an important prize will be carried to Berlin. 


The Problem Tourney in connection with the British 
Chess Association is open to the world without entrance 
fee. Each competitor will contribute five original 
problems; one in two, two in three, and the remaining 
two in not less than three nor more than five moves. 
The problems to ba free from conditions, to be written 
on diagrams, and to be acoompanied by their solutions. 
Each competitor to send in two sealed inclosures; one 
will contain his problems, and must be marked by a 
distinguishing motto, the other will contain the 
namo and address of the competitor, and must be 
marked by the same motto. English composers must 
send in their problems on or before January 1, 1878; 
Continental composers on or before February 1, 1878; 
American and Colonial composers on or before April 
1, 1878. There will be ten prizes, amounting 
to £67, and three special prizes, amounting to £15, 
making a total of £82. 


PnonLREMu IV.—By J. G. CAMPBELL. 


Black. 


White, 


White to play and mate in three moves. 


SOLUTION To PROBLEM III. 


White. | Black. 
1. Kt to K 7 1. K takes P 
2. R to K 2 2. K takes Kt 
3. B to Kt 5 dis. ch. and 
mate 


TO CORRESPONDENTS, 


W. H. J. (Lincola)—A subscription of five shillings con- 
stitutes the contributor a member of the Association 
for the current year, and entitles him to admission to 
all the proceedings of the Congress. 

8. J. H. Liverpon —Àny friend acquainted with the 

game would teach you the notation of the board in ten 

minutes. Hoyle is no authority on chess. Your sola- 
tion to No. 2 is wrong. 


T. W. J. M. (Brighton).—The variation in problem No. 2, 


whieh you fail to ae ae os enough. c., 
Et ND 8 9) VOR © (ch) 
Ko Kr f. ™ Ktona Wanne 


O. H. TEO (Paignton)—You have evidently overlooked 


the use of the B P on B 3. 


Argo (Yarmouth)—Your problem shall be reported on 
next week. 


ApprTionaL solutions to No. 3 have been received from 
Wiseaf (Dulwieh); V. Doery (Glasgow); J. E and 
8. H. W. (York). 


Se 


Correcr solutions to Problem IJL have been received 
from R. A. P.; W. N. P.; C. R. Howson (Birkenhead) ; 
Wiseaf (Dulwich); A. R. Molison (Swansea); C. J. L. 

„ > W. Doery (Glasgow); W. H. Whitfleld 
t ford); J. E.; J. Beresford Vauxhall); Argo (Yar- 
mouth), All others are wrong, 


but without materially 
| has 


| of their mishap 


— 
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USEFUL AND. SOIENTIFIO NOTES. 


— — 

Pre- historic Trees.— An interesting statement 
was made by Mr. Fallows at the monthly meeting of 
the Tees Conservancy. The dredging operations in 
the Tees been very much impeded during 1870 
and 1871, from the bed of the river, between the 9th 
Buoy and Jack-in-the-Box, taenty-seven oak trees, of 
sizes varying from 5ft. to 14ft. in circumference, and 
from 20ft. to 45ft. in length, had been taken out. 
Those trees were on the south side of mid-channel, on 
a clay bottom, with about 2ft. of sand around them. 
The largest tree weighed 11 tons. Mr. Fowler, the 
engineer, believed the trees had grown in pre-historic 
times, and had drifted down to some place in the upper 
reaches of the river. 

The Correct Weight of Milk.—Mr. Gail Borden, 
of White Plains, N. Y., who conduots an establishment 
for preparing condensed milk, has been making some 
experiments for por gale of determining the correct 
weight of crude milk. . Me took the milk of several 
cows, and, mingling it together and then thoroughly 


| cooling it, be had it accurately weighed. The result 


was that a quart of milk, so measured and weighed on 
delicate scales, was equal to 2ib. 2 The teats were 
made with differrnt samples of milk at different times, 
tering the weight. Mr. Borden 
adopted the above as a true weight of a quart of 
milk of fair average quality. Hence, any person who 
buys milk may determine by weight, with satisfactory 
accuracy, whether he receives a quart when he is re- 
quired to pay for that quantity. | 
Labour and Health.—He that is industrious in 
his calling shall stand before kings; he shall not stand 
before mean men,” is a maxim conceived in the spirit 
of true wisdom, if expressed in the language of Ori- 
ental poetry; is confirmed by the highest intelligences 
of ancient Greece, which. animated its youth te 
exertion by exhorting them always to strive after exoel- 


| lence and for the first place; is indorsed by the great 


and eloquent apostle of the Gentiles, in the well-known 
words, Be not slothful in business; fervent in spirit; 
serving the Lord.” Our great workers farnish a living 
commentary upon these terts. How many complain 
s, misfortunes, and want of saccess in 
life, which is in reality all their own fault in the 
majority of instances! Misfortune is often only another 
name for mismanagement. They use no arduous 
exertion, they uss no proper endearonr, asif all the 
good things of nature were to be had without toil or 
labonr, and the world itself were to be no theatre of 
probation. Kind Providence giveth all things to labour ; 
every reasonable desire is within reach of the indus- 
trious. Viewed strictly within the limits of the sub- 
ject, the importance of & constant occupation of the 
time in the pursuit of good ends by good means will be 
acknowledged by all who ha ve ever felt tho miseries of 
inaction and have roused the. aselves from this torpor. 
Whether the work is of the bra: u, or the hand, or both, 
in whatever proportions existiu'S, the pursuit should 
be engrossing, and a lively interest ken in the work; 
not maundering in the clouds, or in the waters under 
the earth, or the mind occupied with something else 
whilst seeming to be employed at its real business. It 
is this half-mindedneas which is the bane of labour, 
and can never advance its performer. 


Hints as tothe Employment of Blacting 
Powder.—"' Powder is s good servant, bnt a 544 
master,” and too much care cannot be taken in 
handling it, says an Australian paper. Strict atten- 
tion te the following rules would prevent many an 
accident :—-First, only the beat powder and safety fase 
should be used; the staff used for tamping to be free 
from quartz, mpar, or flinty mattor —olays, slate finely 
pulverised and dry, will be found to be the best; second, 
ragged holes to de made smooth by claying, or the 
safety fuse to be protected by a tube of guttapercha or 
indiarubber, or by being bound in some hempen sub- 
stance ; third, no powder should be left about the walls 


of the hole; fourth, the charge should be passed down 


through a tube having a funnel or bell month; fifth, 
wet or damp holes should be charged with a cartridge, 
or the powder placed in a bag made of some impervious 
material—a composition of pitch and coal, or wood tar 
would answer well. The ramming bar to be copper, 
or iron tipped or capped with copper. Sixth, a mis- 
fired hole, or hole holding fire, should never be bored 
out, the drill or borer always N than t 
water, reaching the charge first. oles have 
known to hold fire for many hours. 
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THE ENGLISH MECHANIC “ LIFEBOAT. 


No povpr it is a source of grief to many that the 
Exe.iss Mecuanic Lifeboat should make such flow 
progress. We, however, have not encouraged it vary 
energetically, for the best of all reasons. Thanks to 
the National Lifeboat Institution and British philan- 
thropy, there are but few available points on our 
coasts Where a new lifeboat is required. Had wo known 
at the time the fund was anggeated that so mneh had 
deen done, and so comparatively little had been left un- 
done, we should have hesitated before we indorsad Mr. 
Luft's proposal. Twa or threo opportunities have since 
occurred where new boats have been supplied to old 
stations in the place of old or imperfect boats. Bat 
no new station has recently been established. We 
have preferred, and no doubt the subsoribers agree 
with us, that the boat launched by our aid should be 
called Tho ExGLAan Meceanic Lifeboat.” That, 


however, could not be easily done if we merely supplied | 


a new boat for an old one, as a new boat generally 
takes the name of the one it has displaced. We 


believe in the course of a short time a new lifeboat | 


Station will be opened, anf we trust it will be supplied 
with our Hfeboat. We therefore venture to call:on our 
„friands to complete the fund; at least £400 are 
required for the:boat aloro, and we have nearly £336 in 
“hand. We ought not to be long reaching the remain- 

‘Amount already collected. . . £385 16s. 7d. 


ANSWERS TO CORRESPONDENTS, 
98 
„% All-communteations should be addressed to: the 


EDITOR of the EXGLjad MECHANIO, 81, Tavistook-ctrect, 
. Govest-Gerden, V. d. 


„ 


' The following aro theintitials, &c., of letters to hand 
pes to Tuesday morning, dnne 25, and nmecknewledged 
5 here = 

W. Hibbs. -W. G. Owens. W. Loung. W. H. Willcocks. 
-«P, H. Towler— Wm. Moor, jan.—Philadelphian— 
-E. W. R Margaret E. Bache.—Screw-driven—D. M. 
„Thamas. -A. Bullden— T. C. Abdy—Humanitas.— W. 
Ward. Ratort.— Carl Pieiffer.— C. Headley.— Simpson 
and Groombridge.— Richard E. Oakes.— F. R. Leyden. 

—Wm. McHardy.—Francis and Co.—R. M. Hatch. 

P. H. Harrison. T. Cooke and Bons. T. W. Abbott. 
„A. T. T. Paterson. W. C. Griffin. - OC. F. Harrison and 
00. IJ. K. P. -W. Busby. Bernard Lodge.—-E. W. E. 
r. H. Gran wood. Joe. — Joseph. Naah J. W. K. L. 
. B.—Owl.-Mieros G. W. C. H. — Corn wall.— 

dames Henderson. — Alfred H. Allen. —J. E. Devlin.— 
„å. G. H— J. H. Rod well. Fiddler.— Cast Steel. 
E. W. G. -., Liverpool.—P. W. H. J. -H. J. B.—Old 

Zub. —E. B.— Edward Stanley.— J. Vord.—An- Amateur 
Organ Builder.—X. M. S.—Teachabie—E. A. Weddle. 
R. N. S. -R: P. 8—0. L. W.—Dolomite.—E. N. 
James Greenhalgh.—J. J. Pollock.—W. G.— L. 8. M 


5 . R. —P. Santalinus—R. J. 
N. G. C.— J. W. Durrand.—J. 4. Hurd.—J. W. Fennell. 
—Khoda Bux. — Henry Newman. — The Harmonious 
Blacksmith. —Alpha.—J. D. M.—A Constant Reader. 
Ben J. Willisms.—Henry Back. —Messra. Gower aad 
on. Wm. Ferguson. Ne Subsoriber.—Kinko.- 
George Lampard. — A. B. Macdowell.—N N 
G. J. Metthews.—-Philanthropist.—Ixion.— n lA- 
field. H. O'B.— Often Proved.— Tempus Fugit.— 
Ed wurd Goodwid,—Lladustrions Will.—Child.—Sc ae 
~James Greanwood.—L. G.—John Pearson.—C. Ñ. M. 
—An Old Subscriber. Diligence. -Zamuel Cook 
Dough.—W. D. L.— Samuel E. Hieks.—0C. B. B.— 
Economy.—Bev. H. O. Key.--W. H. Skelton.—8. J. M. 
—J. P. B.—-W. H.—Oharles Bird.—A. B. M. Soft 
Balken rater. A. Countryman Tom- Ti H. A 
Bo | oun n. Tom - Tit.— 
Prostor.—J. B. Farah Holland Cash. C onometer. 
~J. M.—E. Dakin.— Sea Mouse. J. W.—Pat.—Rgt-Tat. 
——K. B. VVV m Marriott — 
J. C. L. Ante Lucem.— 8. T.—Robert Thomas.— 
L. J. Rec ordon.— J. D.—E. G. Roberts. Touchstone. 
C. Bherherd.— Wm. Peckover.—Dr. Ohadwiok. -W. B. 
Fost%r.—Pupil Teacher.— A. R A.- W. Baker... B. 
Bun. .- EIL. M.—Mheelwright.— T. N.-A. G. W.— 
Llelville Pike.—T. C. Eddx.— Practical Bookbinder.— 
Excalsior.— W. U. Park.—J. E. Reeve. Practical Man. 
Peper Maker.—Bed of Stone. Dutch Water Works 
Company.— Signor Frederiok.— William Binney.— 
F. A. Helps.—James Alexander.—Apehitect.—&. B. H. 
—W. B. B.—J. B. Tweedale. -H. T. T.—Draughteman. ñ 
. C. A. Wagner.—E. Holmes.—Alfred Day-rG. H. 
M. Robinson. — More Light. — Sigma.—- Fiddlgr.—R. 
Callon.—H. A. Hewitt,—T. M. Jones.—O. A. oun — 
Summer Time.—Glaston.—Avalon.—Fate,—A Swim- 
mer.—E. T. G.—Mason & Co,—Contented.—F. I. R. B. A. 


J. E. Reeve, G. W. H., J. M. Martin, and Water Pipe.— 
See No. 6 “ Hints ta Qorzespondapts,” 


T. PAREKINsoN and So X. M. S., anda Notts Inquirer, 
are referred to “ ta to Correspondents,” No. 4. 


A. P. W., Decimal, Bagshot, and Weatherhead.—Cangult 
8 imal, Bagshot, an -Canar 
P. WoopHovssm, Communicator, and E. A. E.—-Really too 
trifling. 


G. W. K. L.— Thanks. Request as to “Saul Rymen” 
33 with. Tour letter on Sewing Machines next 


ProwocaMpric.—At the Patent Offloe. 
E. B. F.—The harmonium you mention has ond one row 


Vurt Pro.— The last part of your communication pre- 


Hokos.— See our answer to your letter a for tnight since 


E. L. G.— Tour able letter on the Negro in answer to 


Toe HARMONIOUS BLuacksmMitH.—Yours on the Piano 


EVERARD CALTHROP.—We know of nothing better suited 


‘Rev. H.-C. Kuy.— The controversy was stopped not 


E. L. D.— Fear . but fear rather your 


Tue Loan Exhibition of Ancient and Medern Jewellery at Seuth 


Correa pondende Mr. Norman Shaw and Mr. James MeLaren: 


DovcHeE-BATu.—The controversy has terminated, and, as | 


Mr. Proctor says, by consent.“ 


G. L. - What you say about modern “ discoveries prove 
the inspiration of the Bible“ is good enough. But if 
your letter wore inserted a dozen correspondents 
would commence a discussion on the passages you 
‘quate, and we should be floated on another Dalage 
controversy. 


Hoostum.—For a method of cleaning félt hats, see 
reply 12089, p. 840. Carbonate of ammonia is the salt 
generally employed. 


Bares — Would like to see some instruction on 
billiard playing in the Exorrsa Mecwanro, written by 
some one who thoroughly understands the subject. 


To Eos, —" H. B. E” says:—"I am gure every sub- 
goriher to ‘ours’ will be glad to see again communi- 
cations from Eos, when it is convenient for him to 
write again.” Should this reach “ Eos” in the depths 
of his African solitudes, wo shonld like him to know 
that we thoroughly indorse the desire of “ H. B. E.” 


MECHAKICAL EQUIVALENT. — You make a mistake. 
We have no desire to come down on you “with a 
crash” because you persist in believing in perpetual 
motion, after many weary years of experimentalising. 
We are only sorry to hear of the expenditure of 60 
much unproductive labour. Only imagine what a 
number of-cabbages you might havo cultivated during 
the time, and so have contributed to the wealth of the 
world. Try and understand the meaning ef the words 


you write under Mechanioal Equivalent. 


Betsy Sumasnrciry.—The disoussion on the“ Oometary 
Deluge” is closed, or we should try to find room for 
our very fanny letter. If, however, you would like 
o start some of the points mentioned by you, such as 
the world: being once red hot, as many rock districts 
prove, or the age, use, and productions of rainbows, 
spe is at your But then the comic side of 
your pature must be kept under due discipline. 
4 E. L. G.” is pre-eminently serious, and ao, in fact, are 
most of the ather correspondents who bave taken part 
in the discussion. Don't imagine we can't enjoy a 
fona joke because we cantion you. about being too 
unny. The reason why we hate bad jokes is because 
we intensely like good ones. 


A THREE YEARS’ SUBBCRIBER.— Try Gay and Co.'s 
waterproof solution. See advertisement on front page. 


J. MARSDEN, A. D., A Leeds Subscriber, Bron, J. Pear- 
son, Never Ruat, A. Z., W. P., W. k R., are referred to 
indices to back volumes. 


Inventus.—Bead the most elementary English History. 


C. J. Reconvon.—Your amended communication arrived | nol 


too late. Our mathematical correspondents : seem 
especially fond of sending us letters containing ab- 
struse formule, and diagrams which have to be set up 
and engraved with great care, and then, when the 
whole is finished and the paper is at press, forwarding 
to us amended renderings of their communications, 
with the request that they may be substituted for 
pore previously sent. This is hardly fair to us or our 
weadgers, 


T. P. LILLY AND A Poor SmirH.—For instructions on 
peepee | iron, see p. 441, Vol. XIV.; p. 546, Vol. 
III.; and pp. 478, 523, 622, Vol. XII. 


of vibrators. 


eludes the insertion of the first. It is unmannerly, 
and the suggestion it implies is untrue. 


and please not trouble us with any more letters. 


“ Fiddler” next week. It is a most interesting 
question, and we hope it will be temperately discussed. 


in Canada next week. 


J. D., who has sent us so many useful contributions on 
organ building, ssys:—‘'I am happy to say I am 
5 from the frightful accident I sus- 

tained arch last—vis., a broken thigh, dislocated 

hip, and injury to the spine—and hope 45 a we ek or 
two to resume my articles on the Organ Built. The 

MRECHANIc has been a great source of pleasure to me 

during my long confinement to bed.” 


to your requirements than Leroy's non-conducting 
composition. See advertisement. 


C. E. and Taren Bamexrs.—Your queries are advertise- 
monis. . 


‘because it was exhausted, but because it occupied 
more space than we could devote to it, and also 
because it got innecesgarily warm. 


own fears for 


TI“ BUD Nawa,” No. 911, June 21, CONTAINS : 


Kensington; Bullding in Ooncrete; Chicago ; The New Oompeti- 
tion Regulations; Generel Conference of Anghitects; Bt. Austell 
Central Schools; House Planning Competition: Tae Architectural 
Museum; The British Architects: The Building Tradea’ Dispute: 
Notes on Earthwork.—IX.; Boring and Mortleing Machine; 
Architectural and Archmological Societies; Building Intelligence ; 


St. Albans Abbey; Captain Seddon's Paper on Festing Materiala: 
Competitions ; To Architeets of the Gothic School” ; Taking Out 
Quantities in Scotland; A Few Thoughts on Art Critics: The 
Dublin Exhibition; Plagiarism; Intercommanication; The 
School Boards; Parliamentary Notes; Oar QMos Table: Chips; 
Trade Nows—Wages Movement; Tenders: Ulnatrations—House 
Planning Competition: Design for Besidence.—Price 8d,, post 
free, Sd. Pablished at 31, Tavistock-ctreet, Covent erden, W. C. 


the use and Argien of fluids for obtaln 
apparatus (or: 


orts, 
treating wood for the production of paper pulp and in 


independent axies and crank shafts) rallwar | 
engines, and other engines, railway carriages, vans, and érocks, às 
well as tramway oarriages. 


1789 W. R. Lako, Southampton-buildings, for Popri 
rotary pampa and engines. and in means for effecting the irane- 
mission of power thereby, parts of which improvements sro 


A communi 


the separation and utilisation of volatile and 
and in the machinery or apparatus employed therein. A col A- 


and its application tor the manufac 
other similar coverings for the head. A commanicatiog. 


THE INVENTOR. 


— — 


APPLICATIONS POR LETTERS PATENT DURING THE 
WREE ENDING JUNE 18. 1872. 


1782 C. F. Hengst, Fulham, and J. B. Muachamp, Kensington, 
for improvements in the manufacture of gas, and in the apparstas 
employed therein. 

1783 E. Gilbert, Edinburgh. for improvements in signalling on 
ruſlway trains, and in the mechanism and appliances therefor. 


1764 J. Ducomet. Paris, for improvements in steam gauges. 

765 J. Pollock, Walbrook, City, for improvements in the manu- 
facture of envelopes and postal wrappers. 

4766 W. Cotter, Gloucester-street, Bloomsbury, for improvements 
in bow saws. 

1757 8. Cropper, Cheapside, for improvements in ink fountains 
for printing presses. A communication. 

1788 J. H. Johnson. Lincoln's Inn-fiel'ls, for improvements in 
locomative engines and carriages. A communication. 

1759 W. Eacott, Featherstone-baildings, Holborn, for 8, new of 
improved advertising apparatus. A communication, 

1 W. O. Palmer, Clapham - road, for a.new er.improved aligns! 
v. i 

171 J. Farmer, Salford, for improvements in meehinery for 
stretching, drying, and ageing” woven fabriss, 

1962 J. Blomfeld, -Colcheater, -for improvements in pewing 

1763 S. Peile, Carlisle, for an improved mowing and reaping 
machine. 

1764 P. King, Liverpool, for improvemonts in ships and ap- 
pliances for raising sunken voseels. 

1765 T. White, Birmingham, for improvements in nut-crmekers 
and lobster crackers. 

1746 W. Firth, Bradford, and P. Smith, jun., Keighley, for im- 
provementsin machinery for spinning and doubling worsted, silk, 
cotton, and other fibre. 

4767 R. W. Kenyon. Acerington, Lancaster, for an improved 
machinery to be employed in the mannfacture of healds for loams 
for weaving. 


1708 Q. Anderson and J. Bnchanan, Linlithgow, for improve 
mente in apparatus for drawing the chargo {rom retorts amployed 
in making gas or oll. 

1769 J. Dupont, Liverpool, for tho application and treatment of 
certain plants not hitherto used for the prodaction of Glaments 
and fibres. 

1770 J. Birch, Newton-heath, Lancashire, for improvemeats in 
the manufacture of iron and steel, und in apparatus to be esed in 
sech manufacture. 

1771 H. Shanks, Linlithgow, N.B., far improvements in drawing 
retorta and in the means employed therefor. 

1772 J. Picken, Stewarton, Ayrahire, for improvements in the 
manufacture of Scotch bonnets or caps. 

1778 G. Weir, Glaagow. and J. Weir, Liverpool, for improvements 
in safety and other outlet valvos for steam botlers. 

1774 D. Ballardie, Glasgow, for an improved appliance for 
ding railway carriage and other, window sashes. 

1775 L. Créviener and L. Lesamp, Rheims, Prance, for an im- 
poved apparatus. for camberişg leather, leather cioth, and other 

8. 


1776 T. A. Weston, Ridgewood, New Jersey. U.S., for fm 
ments in differential pulleys, portions of which are applica 
other chain wheels. ` 


TM W. Stuart, Wolverhampton, for improvements in windew- 


to 


1 
sash fasteners. 


1778 R. Rearle, Menpr-enrdens, Hackney, for improvements in 
motive power and ta 
s same. 


1779 R. MoFarlane, Rickmansworth, IT for improvements is 
parati: 


employed therefor, parta of which improvements are applicable to 


the making of steam-tight joints for various purposes. 


1780 W. E. Newton, Chanoery-Jane, for improvements in esel!- 


cancelling stamps, labels, and other analogous articles, A com- 
municaiian. 


1781 A. MoMNeile, John - treat, Pentonyille-raad, for improved 


aaa tor cutting or shaping wood. 


1782 J. M. Zamoyski and W. Jackson, Grest Ocorge-xtrest. 
Westminater, for a novel mode of constructing (with refereare to 
ves, traction 


applicable to the construction of rotary blowers and ventilators. 
on. 


1784 J. Heald, juan., Lancashire, for improved door fasteners for 


xallway waggons, carsages, or any other kinds of 


1785 H. A. Bonneville, Piccadilly, for a new and improved 


apparatus for securing corks in bottles. A commanication. 


1706 J. G. Rollo, Clapton, fora new material adapted for use sā 


an electric insulator fer telegraphic and otber purposen, and also 
in a hardened atate adapted for use asa Walen 


1787 G. A. Tate, West Hartlopool, for improvements fy millstorsz 


or grinders and in the manufacture thereof. 


1788 J. Milroy, Edinburgh, for improvements in sonstreatiac 


Joundations, piers. quays, and similar structures. 


1700 J. Browning, Strand, for improvoments in photemeters. 
1790 J. Stubbs, Manzchbe:ter, fur improvements in machic+rt 


commonly called reels for winding yarns or threads into banks.” 


1701 J. H. Jo n. Lincoln's Inn - fields, for Ne is 


eitis gases, 


1708 J. W. Bretheriek, Over Darwen, Lancashire, fer improv- 


1 in . or apparatus for sizing and varnishing b.. 


1798 G. White, Queen-street, a. for an im aerial. 
ure of hats, bouneds, capa, -3 


MA G. Hulme, Macelostield, for a treatment of felted elou t2 


the production of a washable covering for floors. with patterns t.t 
on quate only, but also passing partially or entirely through ite 
oth. 


1798 J. Imray, Soutbampton- buildings, for imprevenenta h 
apparatus therefor. 


the mannfacture of iroa and steel, and us A an 
manication. 

1796 E. Korting, Hanover, Germany, for improyamants in e£- 
densers. 

1707 H. Marrian, Birmingbam, for improvements in mac finer 
or N pe for mannfact g lozenges, modals, and other similar 
articles of confectionery. 

1798 W. P. Maddison, Dewsbary, Yorkshire, for improvernents is 
the means of and apparatus for raising water from S. d othe 


low levels. 

1799 J. H. Johnson. Lincoln's Iun-felds, Jor iggproyeaments a 
the manufacture of iron. A communica‘ion. i 

1800 J. H. Johnson, Lincoln's Inn-figida, for improvramomss t 
seasoning wood: Aedaimunieation. 88 


1801 G. Haseltine, 8 eee ee 
the manufacture of iro: and steel! and 
therefor. A commani:ntion. 


1802 O. W. Smith, Highfield, Gloncestershire, for im 


for {mpravernecie d 
upparstae creer! 


pro 
in the extraction of indigo and other iwlar substances ir lal ' 
} L Om Fi at 


ing euch substances. 
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ARTIOLES. 
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ELECTRO-METALLURGY.—II. 
By J. T. SPRAGUE. 


F unit devised by me to oonnect 
together tension and quantity. It is the 
force engaged in effecting 1 equivalent of che- 
mical action in a circuit of 1 Ohm resistance, 
and under the Volt electro-motive force. It is 
described in No. 351, Vol. XIV., p. 318. Its 
mechanical equivalent is 4,673 foot pounds. This 
unit, when thoroughly comprehended, will greatly 
aid in understanding electricity, and the doctrine 
of the correlation of forces. 

GaLVANOMETER.—An instrument for measuring 
“ ourrent”’ by its magnetic effects in deflecting a 
magnetio needle. They are not comparable among 
themselves unless graduated for the purpose. The 
tangent and sine galvanometers are proportional, 
so that knowing the value of any one deflection 
that of all others may be calculated. Any gal- 
vanometer may be graduated to give exact 
measures, by inserting a voltameter in the circuit 
with various batteries and resistances, and noting 
the time in seconds, during which a given measure 
of gas is produced. The tangent galvanometer 
was described in No. 283, Vol. X., p. 530; the sine 
in No. 285, Vol. XI., p. 579; my universal instru- 
ment in No. 287, Vol. XII., p. 1, and one specially 
adapted for use in electro-me i 
described hereafter. 

InsuLaToRrS.—Bodies possessing high resis- 
tance ; all, however, allow some current to escape 
or rather charge,” to be lost as current. They 
are called “electrics,” because friction develops 
electric excitement in them. Ebonite is the 
highest ‘‘non-conductor,” paraffin, sulphur, and 

follow. A full list was given in No. 245, 
Vol. X., p. 272. Telegraphic insulators are the 
porcelain cups, &., to which the wires are 
secured, and whioh prevent electric communica- 
tion being formed between the wires and the 
earth through the posts. 

Ions.—Faraday's term for the two parts into 
which an electrolyte breaks up; they may be 
regarded as radicals,“ and may be either single 
atoms of elements, doubled atoms which still act 
as one chemically, or they may be compound 
radicals, like cyanogen, ammonium, and the radi- 
cals of acids. They are of two classes, named 
from the electrode at which they appear, but it 
must be remembered that the same radical may 
be an anion at one time and a cation at another, 
according as it is united with a radical more or 
less high in the order of affinity. See anions and 
cations. 

Inrensity.—The old term for the properties 
now described as electro-motive force and tension: 
Batteries were said to be arranged for intensity 
when the cells are coupled together in series. The 
term leads to such confusion that it is best aban- 
doned altogether. 

Intensity of Current.—A term adopted from 
the French intensite de courant. It means 
quantity,“ and the best writers now use the 
simple word current to avoid the confusion of 
these conflicting terms. 


MEaASUREMENT.—See Units. 


MoLECULE.— The ultimate particles of free or 
complete substances. Modern chemistry draws a 
strong distinction between atoms, equivalents, 
and molecules, terms as to which there was 
formerly much confusion. Conceiving the atom 
of any element, as the ultimate particle possessed 
of an attractive force (in a degree more or less 
great) which is part of its nature, the molecule 
is formed by the union of two or more atoms by 
means of these attractions. In gases and most 
vapours a single measure being regarded as the 
atom, 2 such united form a molecule or molecular 
volume; it is found that (with a few exceptions), 
no matter how many elementary atoms may be 
required to form the complete body, yet (when 
formed) it only occupies 2 vols., condensing more 
and more as esch atom is added. Of course the 


temperature and pressure. Thus, taking the 
measure of hydrogen as the unit of atomic 
volume, we get as molecules— 


Free hydrogen H, = 2 vols. 2 atoms 
„ Oxygen O2 = 2 ” 2 ” 
Water H,O = 2 37 3 ” 
Ammonia 5 a 2 gy. Se gs 
2 _ = 2 ’ 8 ’ 
. 8G, Be 


The last instance illustrates the action of sub- 
stances in the “nascent state as well as the 
nature of molecules, for while the normal 
molecule of oxygen is 2 atoms, if one such 
molecule can be broken up, its constituent atoms 
can force themselves into 2 other molecules, and 
then 3 volumes condense into 2; but owing to the 


tendency to lapse into true normal molecules, | P 


this union of 3 atoms is unstable, and the third 
atom is held by a feeble bond ; hence the chemical 
energy of ozone and its many curious properties. 


Nascent.—It is found that substances have 
a much greater chemical force at the instant in 
which they are being set free from combination 
than when they are free bodies. They are then 
called “nascent.” Most of the processes of 
electro-metallurgy are considered to be effected 
by secondary electrolysis, through this action of 
nascent hydrogen. This special energy is sup- 
posed to be owing to the substances (or radicals) 
being then in the atomic instead of the molecular 
condition, and therefore having all their chemical 
energy or attractions engaged in seeking a com- 
bination. It is commonly the case, also, that a 
radical cannot be set free at all, unless in the 
presence of some other bodies with whioh it is 
capable of uniting. (See Molecule.) 


NROATIVE.— In the battery, the copper, carbon, 
or platinum plate. 

Negative Pole.—Oathode, platinode. 

Negative Ions.—Oxygen and acid or chlorous 


tallargy will be | radicals 


Norarrox.— The mode of ig tipo igre 
substances and reactions by their Is. (See 
Equivalent.) There are many modes of expres- 
sing the same things in different formule accord- 
ing to the special theory of constitution 
adopted, or the particular view of the matter 
intended to be described; and there are two dis- 
tinct systems in use. 

= the Equivalent. — This system, used in 
all the old books, is based really on oxygen 
(which was called 100), and the weight of 
hydrogen which combined with oxygen being 
called 1, the equivalents of other substances 
were afterwards reckoned from this. Hence 


water is in this system called r: = 9. This 


system will, for some reasons of practical con- 
venience, be used in these papers. 

= the Atomic. — This, which is called the 
“New Notation,” is generally adopted in all 
modern chemical books. It is based on the fact 
that water contains 2 measures of hydrogen to 
one of oxygen, and this being conceived to show 
the atomic relations, water becomes H, O, and H 
being called 1 as to weight, it becomes necessary 
to call O = 16, and in consequence most of the 
metals have their weights similarly doubled as 
compared with the equivalent notation, while the 
number of atoms of those which are unchanged 
(the monovalent elements) have to be doubled. 
The following example of the action of sulphuric 


acid upon nitrate of soda exhibits the two 


systems :— 
Equivalent. 
Salt. Acid. Salt. Acid. 
Na,NO, + H, 80, = Na, 80,+ H. NOs 
28 62 1 48 23 48 1 62 
Atomic. 
2Na »NOs -+ H, S0. = Nag, 80. + 2H,NO; 
28 (2 2 96 46 96 1 & 


This means that nitrate of soda on being mixed 
with sulphuric acid is decomposed into a fresh 
acid and salt, sulphate of soda, and nitric acid. 


Onm.—The unit of resistance, called the 
British Association unit. (See Units.) 

Onu's Laws.—These formulm, devised by 
Ohm, enable us to caloulate from certain data 
all the information we require. The symbols 
should represent fixed units (see Units) to obtain 
definite results. Otherwise they are merely 
comparative. 

E standa for clectro-motive force, R for resist- 
ance, C for current. Any two of these being 


measure of volume is to be taken at the same; known we can calculate the third; thus knowing 


the force of the batteries to be used and the 
resistance of a circuit, which mainly depends in 
electro-metallurgy on the size of the plate, we 
can tell how much metal will be depo:: zu in a 
given time, and therefore regulate the rate of 
deposit by adding to or diminishing the cells of 
the battery, &o. 


E 

C „ raU 

urren R 

Resistance -R = 6 
Electro- motive Force... E C X R. 


In these formuls the symbols represent the 
total forces and resistances of the cirouit, which 
are ascertained from their several component 


arts. 

For the details of there laws, see No. 330, Vol. 
XIII., p. 423. 
Ozoxťe.—8ee Molecule. 


PLaTINMOnR.—Daniell's term for the cathode, or 
that plate in any cell which does not dissolve. 


PoLaRISATION.—The act of arranging the sub- 
stances which form an electric circuit in a polar 
order or chain of -++ and — icals, presented 
towards and reacting on each other. It resembles 
the arrangement which takes place in a number 
of magnetic needles which arrange themselves in 
an order of NS, NS. 

Polarisation of Plates.—This very confusing 
and absurd term is applied to an action which 
occurs whenever the current passes from liquid to 
solid conductors: there forms on the surface of 
the latter a film different from the liquid. In the 
voltameter a coating of oxygen and hydrogen 
gases condenses on the plates; in the Smee and 
other single acid cells a coating of hydrogen 
forms on the negative metal; in a decomposition 
cell, say of sulphate of copper, the cathode is 
soon surrounded with an acid liquid, while the 
anode is apt to be coated with crystals of sulphate, 
owing to the concentrated state of the surround- 
ing liquid. In all these cases not only is a 
greater resistance introduced, but an electro- 
motive force is generated, opposing that of the 
current, so that if suddenly connected to a 
galvanometer, and the main circuit broken, a 
reverse current will be maintained for some time. 
On this principle are constructed, for some pur- 
poses, what are called ‘‘ Secondary Batteries.” 

PolxSs.— The wires, plates, &c., leading from 
the battery ; their name is the opposite of that of 
the plate they lead thus the zinc is the 
positive metal, plate, or element of the battery, 
but the wire leading from the zinc is the negative 
pole. 


Positive. In the battery, the zino plate, in a 
decomposition cell, the anode. 

Positive Pole; ＋ the anode, the zincode, by 
which the current enters. 

Positive Ions; hydrogen, metals, and basic 
radicals, 

QuanTity.—A term based on the idea that 
electricity is an actually existing element having 
quantitative relations to chemical actions similar 
to the atomic weights of the material elemente. 
The definition applicable to existing ideas of the 
nature of electricity will be found under Current.” 


RanıcaLs.— Either elementary atoms, or com- 
pound bodies which act like atoms, retaining their 
completeness and individuality through a series 
of chemical changes. It is considered that the 
acids are formed of such radicals, whose attrac- 
tions are satisfied by hydrogen, while salts are the 
same radicals satisfied by metals or compound 
basylous radicals. These radicals are the ions of 
the theory of electrolysis. Many radicals, indeed 
most of the acid radicals, are incapable of existence 
as separate bodies, and the same is the case (at 
least, in ordinary conditions) with the most im- 
portant compound basylous radical—viz., am- 
monium, NH,, which the reactions of a 
metal analogous to potassium, but whenever set 
free breaks up into ammonia and hydrogen 
NH, -+ H. 


Basylous Chlorous 
Electro-positives Electro-negatives 
Cations Anions 
Hydrogen Oxygen 
Metals Chlorine 

Acid Radicals 


RESISTAN CR. — The oppor’ the 
circuit to the. lonment 3 
an inheren' f P l 
in degr: 
conduc’ 


af 
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called non-condnctors. Whatever the special | 


eubstance however, its actual resistance may be 
expressed in any common unit; thus we may 
describe the resistance of a decomposition cell as 
equal to go many feet of a given wire. The unit 
of resistance now generally employed is the ohm. 

Resistance requires to be considered in the 
various seetions of the circuit as internal,“ that 
of the battery itself,.and ‘‘ external,” that of the 
work to be done, the conductors leading to it, and 
any measuring . employed. 

Resist anse, en it is not work in some form, 
Py converts the energy of the current into 

eat. 

See Ohm's Lews and Units. 

Tension.—The strain put upon the circuit by 
the electro-motive force; it may be regarded as 
a single amount, or as -+ and — equal in opposite 
directions from the source. At the source it ts 


equal to the electro-motive force; calling this 


100, it falls throughout the circuit in exact pro- 

portion to the resistance ; it is, in fact, used up 

in passing the current against the resistance; the 
effect of tension will be explained hereafter. 


Unirs.—-Any fixed measures may be used, but I 
shall only refer to those employed in these papers; 
for discussion and comparison with other units 
see No. 293, Vol. XII., p. 147, and No. 299, p. 
239, Vol. XII. 


— the Absolute are based upon the units 
of mass, length, and time, 1 gramme, 1 metre, and 
1 second; andthe fundamental unit is that force 
which can generate a velocity of one metre per 
second; gravity being a force of 9:811 such 
units (or 32:2ft. per second). For practical use 
larger units have bean devised by the British 
Asaeaiation, viz :— l 

— Electro-motive Force and Tension. — The 
Volt = 105 or 100,000 absolute units. The 
Daniell’s cell, that is the chemical affinity of zinc 
displacing copper from its union with sulphuric 
radicel, is 1,079 Volts; and, therefore, for rough 
purposes may be taken as a Volt. 


— Resistance, the Ohm = 107 or 10,000,000 
absolute units; Ohm measures made of German- 
silver wire can be obtained of scientific instrument 
makers, and from them instraments for moa- 

.@nring resistances can be made as described in No. 
305, Vol. XIL, p. 435. 


— Current.—The Veber, 107 = 10, or O1 ab- 


wolute wnit per second. 1 Veber desomposes 
00142 grains of water. 


— the Chemic.—The unit of cufrent is much 
more conveniently based upon an equivalent of 
chemical action, or quantitative resalt, and the 
unit I shall use in these papers will bea current 
effecting one equivalent of chemical action (in 
grains) per ten hours. (See Equivalent.) A current 
of 1 Veber per second is equal to 5°68 of these 
units, therefore in any calculations (see Ohm's 
laws) the unit of electro-motive force (the Volt) 


would have to be multiplied by 5:68 to give the re- 


sult in chemical units, and a force calculated from 
these units would be divided by 5°68 to 
express it in Volta This unit I will for 

convenience call a Chemic.“ A chemic, there- 
fore, is a rate of current which in a second is 
equal to ‘17606 of a Veber, and would im ten hours 
deposit or set free 1 equivalent in grains of any 
element or ion. 


— Current and Energy.—See Equivolt. 
Vesrn.—See Unite of Current. 


Vout.—The umt of Elestro-motive Force and 
Tension. (See Units.) 


VorTANETER.—An apparatus for measuring the 
current by its chemical action; the term is 
usually limited to a vessel provided with two 
platinum poles for the decomposition of dilute 
acid and with tubes for collecting and measuring 
the gases given off. It is of little practical use, 
as it gives great resistance and no more informa- 
tion than a properly graduated galvanometer 
which has little resistance. It is, however, useful 
theoretically, and also for graduating galvano- 
meters toshowreally quantitative measures instead 
of mere angles of deflection. (See Galvanometer.) 

The voltameter and its principles are described 
in No. 290, Vol. XII., p. 76. 


Winz.—For gauges and properties of copper 
wire ; the resistances and weights of various sizes, 
‘see No. 317, Vol. XIII., p. 97. 


ZixcoDz.—Daniell’s term for the anode. 
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D. DITHIONOUB ANHYDRIDE. Synonym: Hypo- 
sulphurous anhydride.’ Symbol : S2 O2. Mole- 
cular and combining weight : 96. 


1 81 —This body is as yet unknown in the 
e separate state. Combined with the 
elements of water it forms :— 


D2. Drraronovus Acb. Synonym : Hyposulphurous 
acid.? Symbol: Hz S2 Os .. Molecular and 
combining weight: 114. 
182.—PRopkRTIES.— This body is scarcely known 

in the free state, owing to its tendency to decom- 
position. When a sulphite (see 163) is boiled 
with sulphur, or when sulphurous acid is added 
in excess to a mixture of sulphur and a soluble 
base (see 169), sulphur is taken up, and a salt 
containing this asid is the result. Thus :— 

Sodium Sulphite. Sulphur. Sodium Dithionite. 

— — — — — — 
2Na,'S’0,”" + 8,” = 2Na,’S,"0,". 

If an aqueous solution of any dithionite be 

acted on by acetic acid (or, indeed, any acid 

whieh does not produce much heat on admixture 
with water) it aequires a fall golden yellow 
colour, owing to the liberation of hyposulphurous 
or ditbionous acid. Ifthe mixture be maintained 
at a very low temperature the hyposulphurons 
acid produced remains unchanged for a consider- 
able lapse of time, consequently the yellow liquid 
remains clear and transparent. If the tempera- 
ture be allowed to rise above 32° Fahr., the acid 
is rapidly decamposed, sulphur being deposited 
and sulphurous acid eliminated, thus 

H, 8,03 = S + H, 80; 

Owing to its instability dithionous acid is of no 

practical use, as such, but combined with sodium, 

as sodium dithionite or hyposulphite, it is largely 
employed by photographers to dissolve away 
the unaltered silver salts used in the various 
photographic processes. Large quantities of 
sodium hyposniphite are prepared at Newcastle- 
on-Tyne by the following process:—8 parts of 
crystallised sodium carbonate, Na COs, are well 
mixed with 1 part of sublimed sulphur, and the 
resulting mixture is thrown into a vessel con- 
taining 16 parts of rain water. Sulphurous 
anhydride ig now passed through this mixture 
until it acquires a distinctly acid reaction. The 
mixture is then boiled for a short time, filtered, 
and after concentration set aside to crystallise. 

The reactions which take place may be easily 

understood on examination of the annexed equa- 

tion :— 

Na COz + 8 + H, SO; = H, CO; + Na, 8,0; 


183.—Our knowledge of the hyposulphites is 
due to Gay-Lussac, who first made them known 
under the pame of sulphuretted sulphites. 


E. Dirnionic ANHYDRIDE. Synonym: Hyposul- 
phurie anhydride. Symbol: 8,”0,". Com- 
bining weight: 144. 
184,—Unknown in the separate state. 


E2. Diraiontc Acrp. Synonym: Hyposulphuric 
acid.“ Symbol: HBZ O. Combining weight: 
162. 
185.—PnorkRTIES.—Dithionic acid is a colour- 

less inodorous fluid, having a specific gravity of 

1-347. It possesses a strong sour taste, and has 

all the properties of an acid. By exposure to 

heat it is decomposed, splitting up into sulphur- 
ous anhydride and sulphuric acid, thus :— 
Ha 8 0 = H,80, + 80%. 

Neither the acid itself nor its salts have found 

any application in the arts. 


186.—PRErARATION. When a stream of sulphur 
dioxide is caused to pass through ice-cold water, 
in which is suspended manganese dioxide, this 
latter gives up half its oxygen to the sulphur 
dioxide, being thereby reduced to the state of 
monoxide, while the sulphur dioxide is transformed 
into dithionic acid. The following equation will 
render this clear :— 


280, ＋ Mao + HO = MnO + H 80, 


* The right of translation and reproduction is reserved. 
1 Dithionous acid, hyposulphurous acid. 
2 Hydrogen dithionite, hydrogen hyposulphite, hydric 
dithionite. 
3 Dithionfc or hyposulphuric acid. 
Hydrogen dithionate or hyposulphate. 


| bjaos with 


a2. TerratHionro Aci. Synonym: 


A. Cruortmex MoxosUI mR. 


July 5, 1872. 


The resulting dithionic acid immediately com- 
the manganese monoxide to form 
manganese dithienate, MnS,O,. From the man- 
ganese dithionate the acid may easily be obtained 
by treating the solution with an equivalent of 
sulphuris acid, eva ing to separate the man- 
ganese sulphate formed, and concentrating the 
fluid until it acquires a specific gravity of 1°347. 

. TrirHiontc ANHYDRIDE.” Symbol: S,. O; 

Oombining weight: 176. 
187.—Not known except in combination. 

72. Trirmionic Aom. Synonym: Sulphuretted 
hyposulphuric acid. Symbol: H, S, O. 
Combining weight: 194. 

188.— This body is very similar to dithionous 


acid. It differs from it in being much morestable. 
On boiling the concentrated solution, it.isreselved 
into sulphur, sulphur dioxide, and sulpboric 
acid. Thus: 


Ha S20. H S0. ＋ SO; + 8. 
This aeid is of no practical importanee. 
G. TETRATHIONIC ANHYDBIDE.? Symbol: B. Os“. 
Combining weight: 208. 
189.—This body has never been isolated. 

Bisulpkur- 
etted hyposulphuric acid.“ Symbol: H, B. Os”. 
Combining weight: 226. 

190.—Resembles dithionic acid. Its salts may 


be obtained by acting on a dithionite with iodine, 
when an iodide of the base is formed simulta- 
neously with a tetrathionate. In the case of 
sodinm 
following equation illustrates the changes which 


dithionite (hyposulphite of soda), the 


take plase :— | 

2Na,'S,"0,” + 21 = 2Na'T' + Na, S0. 
From the tetrathionates, the acid may itself be 
obtained by the action of a dilute acid. It is very 


instable. Owing to the ease with which it loses 
sulphur, it was formerly employed in photography 
for sulphur-toning. 


H. PENTATHIONIC AHT D RIDE. Symbol: 8. O, 


Combining weight: 240. 
191.—Läke the other anhydrides of its elass, 


this body has not been isolated. 
H2. Pentaturonic Acip. Synonym: Trisulphur- 


etted hyposulphuric acid. Symbol: HA Sr Os 
Combining weight: 258. 
192.—This body is prepared by passing 4 


current of hydrogen sulphide into @ solution of 
sulphurous acid. It is a colourless, inoderous 
fluid, of an acid, bitter taste. By the action of 
heat it is resolved into sulphur, snlphurio acid. 
hydrogen sulphide, aad sulphur dioxide, thus :— 


2H 8, O = Hs + H,SO, + S. + 480). 


RECTION 7c.—Compounns ar SULPHUR WITH 
CHLOBINE. 

Synonym Proto- 
chloride of sulphur. Symbol: Cl 8“. Combining 
weight: 103. 

193.— PRO RRTIESB.— This body appears as a 
thin, brownish red liquid, having a specific 


gravity of 1:620. It boils at about 147° Fabr.. 
but is decomposed on boiling with evolution of 


chlorine. It has a disagreeable penetrating 
odour, fames strongly in the air, and possesses 2 


hot, bitter, and acid taste. 


194. — Preparation. — Dry chlorine gas is 
passed for several days through flowers of 
aniphur. The resulting liquid is cautiously dis- 
tilled at a temperature not exceeding 150 
Fabr.!! A variable mixture of this substance, 
along with the next described, is largely used in 
the preparation of vulcanised indiarabber. 


B. CHLORINE DrsurrHIDE. Synonym: Subehlorid: 
of Sulphur. Symbol: Cl Sz“. Combiais- 
weight : 135. 
195.—PRoPERTIES.—A dark yellow oily liquid. 

having a specific gravity of 1'686, and a boilics 

point of 280° Fahr. Ite taste and smell are 
similar to those of the monosulphide. It also 
fumes on exposure to air. 


5 Trithionic acid. 

6 Hydrogen trithionate. 

7 Tetrathionic acid. 

8 Hydrogen tetrathionate. 

9 Pentathionie acid. 

10 Hydrogen pentathionate, hydrio pentathionate. 


11 This is the po usnallv followed, but the remi 
is certainly contaminated with free oblorine. 


JULY 5, 1872. 
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196.—PnxranATIOX.— By long continued boiling and what is actually stored past is exposed to almost 
the last described compound gives off chlorine, every element of waste and decay at once overhead 


and is resolved into this body, thus :— 
Scrion 7p.—Compounns or SULPHUR WTITR 
Bromine. 


Sscriox 7E. —Courouxps or SULPHUR WITH 
IopINE. 


197.— Compounds similar to those containing 
sulpbur united to chlorine exist; in which the 
chlorine is replaced by bromine, or by iodine. 
They are of no preetical use. No compound bas 
yet been deseribed ocentaining sulpbur and 
fluorine. 


OUR FOOD SUPPLY AND THE SEWAGE 
QUESTION. 


By Henry Mac Cormac, M.D. 


AM not an agricultural man, but I take the 
utmost interest in agricultaral progress. The 
loss ef ammoniacal ingredients and phosphates of 
transition I have long deplored; and very often have 
I intended to draw up some observations on the 
subject. I have now done so, and describe the 
means by which I would purpose te accomplish the 
important resalt of effectively reseaing the now lost 
azote, lime, and phosphorus of transition. Without 
further preface, therefore, I aball proceed to read 
my Essayion “ The Economic and Effective Arrest 
of the Lime, Phosphorus, and Azote of Transition, 
1 the medium of a prepared Humus or Soil, 
and their application along with that of ordinary 
excreta to purposes of agriculture.“ The liquid 
phosphate of lime now sells for some £20, and 
ammonia at from £80 to £100 per ton. Vast 
quantities of these important substances are im- 
parsed from abroad, and very largely fabricated at 
oma. But whatever be the actual amount made 
use of, the supply of animal and mineral phosphates 
and preparations of ammonia falls far of the 
requirements of the soil. Everything, speaking 
of aliment substances, which the earth is 
made to yield ought to be returned in some 
shape to the soil. This plain and indubitable 
canon is nevertheless violated continually. What 
the land gives is very insufficiently and sparing? 
returned: to the land. Fluid and solid fecu- 
lence, instead of being deposited in the soil, is 
suffered to: pollute the earth’s surface and the in- 
terior of human dwellings as well; or gathered in 
cesspools or trailing sewers, contaminates the atmo- 
sphere, violating self-respect and human dignity, 
and everywhere promoting discomfort and disease. 
Agriculture, properly condocted, would enrich the 
earth, whereas it positively impoverishes it, so that 
foreign . from Spain or America, 
and guano from the Chincha or other islands — are 
needful to prevent the land from wearing out, a 
spectacle which Maryland and Virginia, as I have 
witnessed, furnish on a large scale. As it is, the 
yield is vastly less than are our requirements, and 
much, very much, less indeed than what with proper 
management our forty or fifty millions of acres 
might be made to afford. The better the soil is 
treated, the more it will return, and the worse and 
more grudgingly it is treated the less it will return. 
Bad treatment involves bad and inaufficient returns, 
whereas good treatment involves copious returns, 
abundant corn and green crops, plenty of milk and 
butter and eggs, any amount of legs and shoulders 
of mutton, ribs and rounds of beef, flocks of poultry, 
flitches of bacon, and well nourished, instead of 
half-starved, impoverished men and women. The 
food supply in these islands, though relatively less 
both in quantity and quality than what it ought to 
be, is still absolutely very considerable. Taking the 
returns made in June last year there were then, frac- 
tions omitted, some nine millions of horned cattle on 
hand, thirty-one millions sheep, and four millions 
swine, irrespective of imported cattle and preserved 
meats. And yet of the thirty-one and a half millions 
constituting the population of the United Kingdom, 
very considerably more than one-half almost never 
taste batchers’ meat at all, and of those who do, the 
meat supply might often be most advantageously 
increased. With spade labour, or machine labour 
tho equivalcnt of spade labour, and house feeding. 
the corn yield and the meat yield of our acres might 
be doubled, possibly trebled, at once. Of course, 
stalled animals would be the better of a little daily 
euting, with strict attention to stall ventilation and 
stall cleanliness ns well. As at present conducted, 
the feeding of stock, horn cattle, and horses alike is 
conducted with the greatest possible waste; the land 
is not adequately utilised, and the manure supplies 
or possible manure supplies, are in a great measure 
dissipated and lost. Now, as manure is of quite as 
much moment as the soil itself, and as manaring 
ought to be carried to as great an extent as the soil 
will profitably take it in, it is of the very greatest 
urgency that noavailable particle of compost shoald 
be wasted. It is quite as important to save manure 
as to reap grain or to feed stock. One, in fact, is 
the needful correlative and complement of the other. 
And yet the collection off manure is most imperfeet, 


and under foot. In addition to the proper storage 
and preservation of manure, in respect of which the 
practice of the Chinese colonists in Java seems to 
me deserving of special attention and consideration, 
I propose that the solid and fluid excreta of man 
and brutes should be commingled with a prepared 
humus or soil, consisting of the following ingre- 
N as well calculated to insure the desired 
results :— 


Prepared Humus. lb. or parts. 
Perfectly dry humus or soil ... ose 100 
Caleined gypsum powder, from *. 10to 20 
Common alum, from ... wie si lto 5 
Oopperas (green), from ace ee lto 5 
Sulphuric acid, from. ees * lto 5 


These ingredients and the proportions hold eqnally 
good for a thousand or ten thousand tons as for a 
single hundredweight, duly comminuted and com- 
mingled, constitute a very effective disinfectant and 
deodoriser and vebicle. The cost of a thousand 
tons of earth or soil I need not specify, but I may 
mention that common gypsum may be had at some 
£1 108. per ton, sulphurie acid and sulphate of iron 
at 79. 6d., and alam at 10s. per hundredweight. Tho 
humus or soil has its own great espccial merits, 
while the three sulphates, along with the sulphuric 
acid, combine their several utilities and constitate 
an admixture well adapted to the objects in view 
namely, the effective and inoffensive conservation of 
the products of animal waste and decay until thoy 
can be returned tothe soil, This admixture will 
grasp the ammonia compounds, whether in esse or 
tn posse, firm and fast, and as for the phosphates, 
they will likewise be laid hold of and retained. 
Every farmsteading, according to its dimensions 
and requirements, onght, at the outset of every year, 
to be provided with hundreds or thousands of tons 
of this prepared humus, properly stored, and at 
hand in order to be effectively utilised. The ordinary 
summer soil, dried and levigated, answers every 
purpose as a main ingredient; clays, however, cal- 
coined and levigated might be resorted to. The waste 
refuse of brick and limekilns, road dust, turf, and 
coal ashes, charred seaweed and charred peat, so far 
as the supply sufficed, might also be had recourse to. 
The foregoing effective and economic compound 
might further be advantageously employed wherever 
animal waste was liable to be deposited, as in provi- 
sion stores, slaughtor-houses, sheep-pens, fowl- 
houses, catgut factories, knackers'-yords, pigstyes, 
stables and stable-yards, pork and fish-curing esta- 
blishments, and the like. The waternow employed 
in the closet system, leading as it does to extended 
cesspools beneath the level of the streets. fouling 
the rivers and foreshores of the sea, onght to be 
entirely superseded by sanitary humus instead. The 
importance of common soil as a deodoriser and dis- 
infectant, as we find from Roman and Israelitish 
records, was not unknown to the ancients. By the 
moderns its utilities bave been strangely neglected. 
The inhabited surfaces of India are dense with 
trodden-down ordures. The towns and villages of 
Europe are in little better case. And yet feculence 
of whatever description ought to be consigued to 
the soil, and never for a moment suffered to pollute 
our dwelling-places, or those of the creatures whom we 
associate with us. In my treatise entitled“ Moral 
Sanitary Economy,” published some twenty years 
ago, the subject was dwelt upon in the strongest 
terms. The resultant admixture of sanitary humus 
and feculence, fluid and solid, might be preserved 
until needed in suitable receptacles, slate or brick 
lined, or dried as in the sample now exhibited, by a 
moderate temperature in kilns or otherwise. The 
sooner, however, the procedure here described could 
be resorted to, the better would it prove, at least, if 
we are to realise the great objects to be accomplished. 
The recent bones of a horse or ox weigh, let us 
say, from S0lb. to 100lb., of a man from 1llb. to 
15lb., of a sheep or swine from 101b. to 151b. per cent. 
of its living weight. Now, all the phosphorus, or, 
if we prefer the expression, all the phosphates of 
the bones, brain, and nerve structures generally, 
along with all the azotised excreta, or possible 
ammonia which, guided by the laws of tissue meta- 
morpbosis, I calculate at one-half the amount of the 
phosphates, that is to say, all the bones and all the 
flesh of any given animal find complete transit 
from within to without, in about ten weeks or so, 
mainly through the kiaueys and allied structures, 
and, owing to our present treatment of them, are 
almost utterly lost and dissipated. The proportions 
and the time as above stated, though not absolutely, 
are approximately true, inasinnch as tissue change 
is mach more rapid with some than others, and with 
young animals and children at least twice as rapid. 
Otherwise, the calculations are founded on physio- 
logical data, and in the main correct. Suppose we 
take the horse or ox in illustration. During each 
and every year of its life, then, this animal, and 
other animals in proportion, sheds or expends, be 
the same more or less, one thousand pounds avoir- 
dupois of the phosphates, and abont five hundred 
weight of nitrogenous compounds, both of which all- 
important snbstunces, human wants and the re- 
quirements of the soil regarded, are now as effec- 
tively lost and dissipated as if that phosphorus and 


that nitrogen were actually thrown into the great 
decp, a destination indeed which, for the most part, 
they positively incur, or as if the annual tens of 
millious sterliug which.the lost phosphates and am- 
monia of transition may be supposed to amount to 
were squandered similarly. By the jadicious appli- 
cation of sanitary humus, the nitrogenous and'phos- 
phatic compounds, the amount furnished by the 
individual multiplied by the grand aggregate of 
living beings, might, I believe, be effectively saved 
and utilised, thus supplying a mine of wealth to 
which all the Potosis and Golcoudas in existence 
were the merest trifles in comparison. In effeet, 
animal waste, both fluid and solid, could be turned 
to full account, the general health and well-bei 
prodigiously enhanced, and the yield of the se 
multiplied to an extent to which I am qnite incom- 
petent to fix a limit. 


INSTINCT. 


| 1 following is a summary of the Lowell Lee- 
tures on- subject delivered by Professor 


Chadbourne, for which we are indebted to the Boston 
Journal of Chemistry :— 


The natare of Instinct is not defined till its mani- 
festations have been carefully investigated in all 
their diversity of modifications. It is at length de- 
fined to be “nn impulse te a particular kind: of 
voluntary action which the being needs to perform 
as an individual or representative of a speeies; bab. 
which he: could not possibly learn to perform before 
he needs to act.“ It ‘includes all the original im- 
pulses, excepting the appetites ;” and also includes 
‘‘that knowledge and kill with which animals are 
endowed, which experience may call into exercise, 
but which it does not give.“ The appetites are 
regarded as functional and as proper conditions for 
the activity of certain instincts. The operations of 
instinct are simulated in inorganic nature, and on 
a still higher scale in plant life. The catch-fly pours 
out a sticky fluid which holds the smaller insects. 
The Venus's ily-trap puts forth leaves fashinned te 
act like barbs for holding their prey. The pitcher- 
plant beguiles insects down into its deep cavern 
along hairs pointing downward that hinder retreat. 
The provisions for the fertilisation of plants, for the 
diffusion of the seeds, and for the securing of them 
in places favourable to their germination and de- 
velopment, are in many cases exceedingly like 
instinct. Plants, like some animals, even become 
protectors ‘to other species of life: as tho oak forms 
a gall or oakrapple which serves as a home and food 
for the gall-fly. The first connection of Instinot 
with these instinct-like processes is seen in the 
provision for the nourishment of the young animal 
life. The raising of the head and the opening of the 
bill to recvive food by the young robin, to which the 
act of the parent bird in supplying the food is a 
corresponding act of instinct, is an example. 

Pure instinct needs noexperience. It goes before 
to preserve life until knowledge from experience is 


possible. It works by a wisdom of which its pes- 
sessor has no aa eh The theory of trans- 
mitted skill involves an ancestry oertai of mar- 


vellous ingenuity. How did they come by it? How 
did the species survive till these geniuses appeared ? 
The theory of natural selection accounts for the 
survival of the fittest ; but how does it acoount for 
that characteristic in the animal by which it pre- 
serves itself? Hibernating animals feed voraciously 
in the autumn, when food is abundant, and acou- 
mulate fat to an unwonted degree; instinct then 
leads them to their winter's retreat, when the whole 
vital activity is so redaced that life is maintained 
for months without food. How were the species 
preserved till the changes in structure and function 
corresponding to these hibernating habits were 
effected? Then wo find some species of animals 
dependent for their preservation on other species. 
The caw-bird lays its eggs in the neste of other 
birds. The ewner of the nest hatches the eggs and 
nourishes the young as its own. When mature, the 
foundling forsakes its home and all the birds it has 
ever known, to seek its own species, hatched in 
scattered nests, and mates and lives henceforth 
with them. Darwin tries to account for the hexa- 
gonal cell of the bee on the principle of economy. 
Tho bee wishes to save as much as possible of honey 
from going into wax. But the question is, how 
caine the bee to be a builder at all? Nor does the 
existence of the instinct to build such cells turn on 
the continuance of bee-lifo through the winter, as 
Darwin would have it. For some wasps, that perish 
every fall, leaving only eggs to perpetuate the 
species, build mathematical cells like honey bees. 


eS 


The Pianoforte.—There are in a good pianoforte 
of seven and a half octaves, when completed, 214 
strings, making a total length of 757ft. of steel wire, 
and 500ft. of white (covered) wire. The total number 
of strings, when properly stretched to produee the right 
tone, exert a pull of over ten tone; this represents the 
force with which one end of the piano is drawn towards 
the othor end, and it explains the reasun why good 
pianos are built so strongly and eo heavily. Such a pian» 
will weigh from 900lb. to 1,0001b., and will lest, wi: 
constant use, not abuse, twenty to twenty-five year: 
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THE HOLTZ ELECTRICAL MACHINE. 


HIS machine, invented by Herr Holtz, of 
Berlin, in 1865, an illustration and descrip- 

tion of one form of which we gave on p. 90, seems 
to be gradually rising into favour, and obtaining 
an increased share of the patronage of experi- 
menters and lecturers on electricity. It is one of 
that olass of machines the type of which is seen in 
the well-known electrophoras, in which the 
electricity is “ generated” or developed by the 
continuous inductive action of a y 
„as contradistinguished from that class 

in which the effects are produced by friction. 
It consists of two thin glass plates, one a 
trifle larger than the other, the smaller being 
made to revolve in close proximity (about an 
eighth of an inch) to the larger, which is fixed, 
and has at opposite ends of a diameter two 
windows or apertures. Along one of the edges 
of each of these windows, and partly covering the 
aperture, a strip of paper is glued, having a point, 
or tongue, projecting into the opening and point- 
ing in the opposite direction to that in which the 
smaller glass plate is revolving. Opposite the 
windows, but separated from them by the 
revolving plate, are brass conductors with points, 
generally denominated “ combs,” which, being 
connected with other rods and insulated, convey 
the electricity to the discharging knobs. To put 
the machine in action it is essential that the 
atmosphere should be dry, and this desideratum 
being secured it is only necessary to electrify one 
of the armatures and put the revolving plate in 
motion to obtain sparks varying in length from 
2in. to 8in., according to the size of the machine, 
and according to the degree of electrification of 
the armatures, the latter condition being limited 
solely by the completeness of the insulation. Thus, 
as the motion of the revolving plate is continued, 
the armatures become more and more strongly 
electrified, and the conducting rods being affected 
in a similar manner, the discharging knobs may 
be gradually withdrawn farther and farther apart, 
and the length of the spark inoreased as far as 
the capabilities of the machine will allow. But 
the prime necessity is a dry atmosphere—moisture 
or dampness in the air being an effectual bar to 
the successful operation of the machine. The 
armature is generally charged, and the electricity 
induced, by striking a piece of ebonite or vulcanite, 
as it is indifferently termed, with flannel, or pre- 
ferably catakin, but a glass cylinder, tube, or plate, 
excited by friction with a silk handkerchief, will 
be found to give almost equally good results. The 
electrified ebonite or glass being brought near to 
one of the armatures, and the machine put into 
motion for a few seconds, the discharging knobs 
having been put into contact previously, electricity 
is speedily developed, which may be known by 
the strong smell of ozone, the hissing noise, and 
the increased resistance experienced by the hand 
in turning the crank, and in the dark by the 
fringes of light which appear on the points of the 


conductors and the paper tongues. If the dis- 


charging knobs are now gradually withdrawn a 
continuous stream of sparks will pass so long as 
the machine is continued in motion; but care 
must be taken not to separate the knobs by too 
great a distance, or the action of thd machine 
will cease, and it will be necessary to begin de 
novo, as will also be the case if the movable 
plate is allowed to stand still for a few minutes. 


The Holtz machine of the original design is 
cœteri paribus more powerful than the ordinary 
machines ; but it is said to be impossible to obtain 
sparks of greater length than four or five inches, 
unless accessories, such as the two condensers, 
H Hl, shown in the illustration at p- 90, are em- 
ployed. These condensers are, in fact, small 
Leyden jars, and are coated with tinfoil inside 
and out for about a fifth of their height. With 
their assistance sparks of 8in. or more may be 
obtained. 

It is obvious that the handiest method of 
arranging the plates is that shown in the figure 
referred to, but within recent years Holtz has in- 
troduced a modified form of his machine, in which 
the plates are arranged horizontally, both being 
made to revolve, but in opposite directions. In 
this design the windows” and armatures are dis- 
pensed with, bat four combs” are employed, 
two above the upper plate at the opposite extremi- 
ties of a diameter, and two below the lower plate 
at the ends of a diameter crossing the other at 
right angles. Each of the two upper combs is 
conn through the conductors by means of a 
brass rod with one of the lower combs, and the 
electricity is induced by holding an electrified 
-"Ctor of ebonite over the upper plate opposite to 


i 


one of the lower combs. The action of this modi- 
fleation is exactly similar to that of the original 
machine, and it is, of course, governed by the 
same difficulties as to the duration of its action. 
These difficulties, have, however, been overcome 
to a considerable extent by Poggendorff, who in- 
creases the size of the armatures and adds a 
secoud pair of combs, connected together some- 
what in the fashion of the modification by Herr 
Holtz, mentioned above. We have no practical 
acquaintance with Poggendorff's modification, but 


Y | we have reason to believe that a machine which 


formerly could be induced to yield a spark of only 
Zin. or 4in., by this simple means can be made to 
develop sufficient electricity to give a spark of 
Sin. or 9in.; while, best of all, machine re- 
mains in action if the knobs are separated to the 
extreme distance, or the movable plate allowed to 
remain still not merely for minutes but for 
hours.“ A Mr. Ritchie, a philosophical instru- 
ment maker of Boston, Mase, also im- 
proved the Holtz machine, by constructing 
the ae: pa as adc in the annexed 
engraving, which gives the ordinary design (Fig. 1 
with windows, and the improved form or Gitai? 


FIC. 


ath „10 ki 
101 


5 1 . 8 
eee 


a 


FIc.s 


sector (Fig. 2). We understand that small in- 
struments on this plan exhibit greater effects than 
machines double the size of the ordinary con- 
struction. Professor Henry Morton, however, 
has communicated to the Journal of the Franklin 
Institute a further modification, which is claimed 
to be a great improvement on the Ritchie design. 
This has been invented by Mr. C. Van Brunt, 
who describes his amended Ritchie Holtz as being 
“evidently near perfection.” An inspection of 
Fig. 2 will show that instead of a plate with 
windows Ritchie employs two sectors, and con- 
siderably increases the size of the armatures. In 
the experiments made by Mr. Van Brunt he dis- 
covered that a series of paper points instead of 
the one tongue considerably improved the action 
of the machine ; that short points are as effec- 
tive as long ones ; that the increased size of the 
armature was not only a decided gain, but that an 
armature of a good conducting material was 
better than an ordinary paper one. Under these 
circumstances he was led to arrange a machine 


* We believe that several of these Holta maohines are 
in use in the colleges of the United States, and it ia 
probable that some of our correspondents there can give 
us reliable information on the subject. 


with an armature of tin-foil and paper, the latter, 
however, being used as au insulator. The modi- 
fication is shown in Fig. 8, where A is the paper 
and B the tin-foil. The paper A, which may be 
the ordinary paper supplied with the machine, 
should be about the width of the collecti 
points; the outer edge being opposite to an 
level with the edge of the revolving plate indi- 
cated by the dotted line. Acoording to Mr. Van 
Brunt, the paper should not hang over the edge of 
the sector ; and ol Paoa rr Papar ina he 
uses a row of common half- pins, cutting 
off the uired number from the strip of 
paper on which they are sold, and pasting 
them down just as they are. The superfluous 
per he turns underneath, and places a 
wedge of cardboard beneath the heads, so as to 
cause the points to cant over the edge of the 
sector towards the revolving plate. After pa 
ming all securely a piece of tin-foil is pasted down 
on the paper, leaving a margin on three sides of 
half an inch, the other side being brought into 
connection with the heads of the pins. A strip 
of paper about an inch wide is then to be pasted 
round the foil, and covering it for half an inch. 
The surface of the strip and the outside edge 
should be well covered with shellac, but none is 
needed under the foil or anywhere else. By this 
means the ep arcana 5 pocket, 
as it were, the paper tapering o tension 
as aba assi iroad the inside top of a Leyden 
jar.” The machine arranged in way will, it 
is said, yield sparks of a length certainly equal to 
the radius of the revolving plate: it is easily put 
into action, and produces a “ torrent of eleotric 
discharge,” while, if the edge of the paper is well 
protected with shellac, the machine will not 
reverse or lose its tension. A large Leyden jar 
attached to the negative side in place of the smail 
condenser shown on p. 90, will increase the 
length, brightness, and sound of the spark, and 
the machine will retain its charge twenty-four 
hours, and perhaps longer, in ordinary winter 
atmosphere (U.S. weather}. This acts as a 
large and small ball for passage of sparks on an 
ordinary electrical machine. There is no danger 
of breaking the large jar, for the small phial acts 
as a Unity jar, the strain is thrown on the phial ; 
this should be protected by a cork the size of the 
phial, covered with tin - foil pushed down to the inner 
coating for the conducting-rod to rest upon: the 
strain is thus distributed. The upper edge of 
the coatings of the phial should be covered with 
strips of paper and shellac, to prevent spon- 
taneous discharge.” Mr. Van Brunt also says 
that his machine runs with little friction or noise 
and makes moch less ozone; but he thinks that 
an entire modification of the parts will still farther 
improve it. He discovered, too, that the form of 
the windows is of no consequence whatever, a few 
holes, a mere slit, or large holes answering the 
same purpose. In fact, Poggendorff had already 
constructed a machine in which the paper tongues 
were passed through small holes, and Töpler, of 
Riga, had made an arrangement in which the 
inductive action was exerted on tin-foil mounted 
on revolving glass plates, but it does not seem to 
have been successful or to have received much 
attention. 
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IMPROVEMENTS IN GLASS-MAKING, "if. 


PS3 the American Jfanufacturer we ga 

the following particulars of the experiments 
made by Dr. Benrath, director of the glass- works at 
Dorpat, Russia, to produco a glass which has the 

se qualities of flint glass without its defects var 

he good qualities of ordinary flint glass are: t 
it is as clear as crystal; that it has a high specifie 
gravity ; a low fusing point, so that it melts easily; 
and strong porer of refraction and dispersing light, 
It is, therefore, invalaable for chemical and optical 
purposes. Its defects, however, are that it is 
easily acted on by chemical and mechanical in- 
fluences—that means its surface cannot stand rain 
and sunshine, much less acids or boiling water, and 
it is so soft that it is most easily scratched. The 
chemical difference between ordinary and flint glaas 
is that the former consists of silex, lime, and sods 
er potash, while oxide of lead is added to make fling 
glass out of it. Chemically speaking, common glasa 
is a silicate of lime and potash, while flint glass can- 
tains also silicate of lead. Dibé@feiner was the first 
who, in 1829, substituted baryta for lime, making a 
glass which, in chemical terms, was a silicate of 
baryta, of soda, and of potash ; but his glass was too 
soft, as it contained too much of the latter two in- 
gredionte 09 per ovut, of silica. 21 of baryta, and 
22 of the alkalies. During the last few years Ben- 
rath took the matter up, and attempted to produce 
@ glass with leas alkaline matter and more silica 
and baryta. He made one of sand 1,000 parts, heary 
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sulphate of baryta) 785 parts, Glauber salts 
hota 5 the glass obtained was 


ound by analysis to contain 58 per cent. silicic 

acid, 30 per cent. baryta, and 12 soda. But the 

pam had a slight blueish or brownish shade, pro- 
b 

and 


ar 
(Sulphate of soda) 


from the sulphur redueed from the sulphates, 

e ordinary glass, had usually a greenish tint 
from the iron contained in the sand or other ingre- 
dients. Splitgerber proved, in 1855, that three- 
tenths of 1 per cent. sulphur is enongh to give to 
glass a very intense yellowish brown colour, but 
Benrath succeeded in overcoming this difficulty by 
using different forms of baryta, as the carbonate, 
and now declares that by the substitution of the 
heavy and cheap baryta compounds, in place of the 
more expensive lead, a very clear, hard, heavy, and 
cheap glass can be made, which in many instances 
may supersede the more expensive flint or so-called 
crystal-glass, and will be preferred for some pur- 
poses, as it is uninfluenced by the weather, as is the 
case with the softer flint. 


THE CULTIVATION OF GRAPES UNDER 
GLASS. 


1 following method of growing gra s in an 
economical manner was contributed to the 
Farmer by Mr. na Dougall, and will 1 
su many amateur gardeners amongst our 
aod pA with useful hints :— 

Many persons would be induced to erect a small 
vinery for the culture of the finer varieties of grapes, 
were it not for the great trouble attending their 
culture under glass in the ordinary manner, in 
watering, syringing, ventilating, &o., requiring the 
services of a professional gardener, or occupying 
more time and attention than the generality of 
persons can sparo. By adopting the following plan 

erecting the vinery, they will be relieved of the 
greater part of this trouble, and have a fine supply 
of delicious grapes, with no more trouble or atten- 
tion than is required to grow the natural vine out 
of doors. The sashes are made stationary, but so 
that they can be unscrewed and taken off for repairs 
at any time. They extend from the front wall to 
within 1ft. or 10in. of the back wall at the top, 
leaving an opening of 10in. wide along the top, to 
be closed by sheet-iron ventilators in the winter, 
or when requisite, but which is kept constantly 

from the time the vines are uncovered in the 
spring till. they are laid down and covered in the 
autumn. The principal peculiarity is in the glazing. 
The glass is laid end to end without lapping or 
patty, and merely kept in its place by small pieces 
of tin, and a space of jin. is left open between 
every third or fourth pane, so that all the rain that 
falls on the house distributed pretty equally 
over the entire house, very little running off the 
roof except in very heavy thunderstorms. There 
is no ventilation whatever below, as a draught I 
have found injurious to the vines. Any air that 
comes in is by these openings in the glazing, and 
the heated air finds vent at the top. Last year 
was a very dry one; but the vines never suffered 
from the drought, though they were never watered 
or syringed from the time they were uncovered in 
spring, when it was done copiously, till again un- 
covered this spring. Nor were they the least affected 
either last year or this with mildew or red spider; 
though Pet to adopting this plan I was annually 
troubled with both, in spite of syringing copiously 
morning and evening. 

My present vinery was not erected for that pur- 
pose, but for a small conservatory, and the floor 
was sunk about 2ift. or 3ft., with a brick wall all 
round. About twelve years ago I filled it up level 
with good compost, and planted the vines all inside, 
there being no opening for their roots to extend to 
the border outside. It was intended principally for 

ving the newer seedling vines and varieties, 
fren out, with a few of the best old varieties, and 
in a space of 24ft. by 14ft. contained for several 
thirty-six vines, which were thinned out 


my 
sm to 
erect a new one, I would have the ends glazed to 
within 3ft. cf the ground, and would have openings 
in the front wall to allow the roots of the front row 
of vines to extend into a prepared border outside. 
For those who may wish to this plan, I would 
recommend the following varieties as being the 
most successful with me, and of the finest 
Black Hamburg, Muscat Hamburg, Champion 
Hamburg, Lady Downes, Golden Hamburg, Bowood 
Muscat, Buckland Sweet-water, General de la 
Marmora ; the first four are black or purple grapes, 
and the last fonr white grapes. 

Black Hamburg is by far the most profitable and 
best of the blacks, and Bowood Muscat and Buckland 
Sweet-water of the whites. Lady Downes and 


Bowood Muscat are the better for artificial 
nation, as they do not set the 
The principal trouble in following \ 
than is required in out-door culture of the vine, 
is the necessity of thinning the grapes on the 
bunches to about one-half when abont a quarter 
grown, to give room to the rest of the berries to 
swell. 


frit very well 


plan, more 


SELF-ACTING REDUCING VALVE. 


Pa annexed engraving is a sectional illustra- 


tion of what is believed to be the best form 


of reducing-valve hitherto designed. It has been 
patented by Messrs. Crossley and Hanson, of the 
firm of John Crossley and Sons, Halifax, and is 
another instance of the truth of the old adage 
that “Necessity is the Mother of Invention.“ There 
are many manufacturing processes which require 
at some stage or other steam of a low but steadily 
maintained pressure, or at all events the tempe- 
rature whioh corresponds with the specified pres- 


sure. In many cases, indeed, the value of the 
process entirely depends on the success with 
which this result is obtained, and sundry delicate 
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operations connected with various manufactures 
would be rendered impossible without a steam or 
temperature regulator, the accuracy and sensi- 
tiveness of which can be relied upon. What is 
known as a reducing or diminishing valve is, in 
fact, a necessity in the cotton, flax, silk, and 
wool manufactures, in spinning and weaving 
factories, in dyeing, bleaching, and calico printing 
works, and in many other industries carried on 
in the United Kingdom; for it is simply impos- 
sible to obtain a constant and unvarying pressure 
in the steam boiler, which shall be also suited to 
the requirements of the processes in operation. 
For this reason, and owing to the defects of other 
appliances for securing similar results, the re- 
ducing-valve which forms the subject of this 
article was designed by Messrs. Crossley and 
Hanson, and is made by Messrs. Whitley, partners, 
of Leeds, who are sole European manufacturers 
for the patentees. The vertical section annexed 
will, with the following description, serve to 
explain its action. Steam from the boiler enters 
at A, passes the equilibrium valve C C, and acts 
with equal force at the outlet B, within the tube 
E, and on the float F, which latter works in 


mercury between the inner casing E and outer 
dasing G, and is weighted to yield the required 
pressure. When the pressure of the steam in 
the tube E and at outlet B is not sufficient to 
support the weight on the spindle D, the valve 
OC opens, thus permitting the passage of more 
steam, and in conjuuction with a contrary action 
when the steam pressure is in excess of what is 
required, insuring an unvarying or corre- 
sponding degree of temperature. If the valve, 
through any casualty to boiler or pipes, or through 
scale or sediment resting on its seat (a contin-. 
gency of rare ocourrence) is prevented from, 
closing properly, excess of pressure forces the 
mercury up through the holes I in the cover, where. 
impinging against the dome J, it is thrown back 
to the receiver K, whence it is easily drawn off 
by the plug L and returned to its proper place 
through the capped elbow M. By this means any 
loss of mercury is prevented, and the apparatus 
to which the valve is attached is preserved from 
the injurious action of the excess of pressure. 
In the engraving the valve is shown in the act of 
closing, the steam pressure acting on the mercury 
in the tubes. It only remains to say that a large 
number of these valves are in use, yielding results 
which have not hitherto been attained with other 
forms of diminishing valves. Dial gauges are 
supplied to indicate the pressure at the outlet B, 
and by decreasing or increasing the weight on 


the spindle, the preasure or temperature can ba 
varied as desired. 
— 


PRESERVING PHOTOGRAPHIC PRINT S. 


A METHOD of preserving photographic prints 
so as to retain permanently the beautiful 
tone they exhibit when in the washing water, is 
mentioned by Mr. Satton, the French Correspon- 
dent of the British Journal of Photography :— 


Every photographer, he says, must have observed 
how beau prints sometimes look in the washin 
Paier, and how suas aT lose of their npon and 

aaty on drying. especially true of fully- 
toned printe, which, although they show a wares 
tint of black in the water, dry sometimes of a cold: 
inky tint, besides beco mealy. It seems im- 
portant, therefore, that ts which are intended 
to be framed for an exhibition, or which the artist 
desires to keep for himself as choice imens and 
the best which the negatives will yield, should be 
so printed as to lose none of the beauty which they 
exhibit in the water—none of the rich warm tint 
the transparency in the shadows, the clearness of 
the details, the perfection of surface produced by the 
water acting as the varnish. But the only to 
5 all thase excellences is to substitute glass 
or water, and so to mount the print against the 
back of a glass plate as that when viewed through 
the glass it may appear exactly as it does under 
water —that is to say, exactly as it would if removed 
from the water and pressed whilst still wet against 
the glass plate. The problem, then, is to substitute 
for the water some kind of varnish which, when 
perfectly dry, will not produce any change in the 
appearance of the print. Imagine for an instant the 
problem solved and the thing done, what would be 
easier than to mount all such prints as we inteuded' 
to be framed and glazed st the glass of the: 
frame instead of upon a cardboard which is placed’ 
more or less loosely behind it ? or to mount all such: 
choice prints as an artist might desire to keep for 
his own use upon plate glasses, to be pressed in a 
plate-box like negatives or glans transparencies ? 

The problem is a very old one, and it bas been 
already solved by means of collodion and gelatine. 
M. Davanne has recently de the process at 
a meeting of the French Photographio Society. It 
is as follows :—Coat the glass plate to which the 
face of the printis to beapplied with pea collodion, 
and immerse it immediately in a bath of cold water 
in order to wash out the ether and alcohol, as in the 
common wet process with the nitrate bath. Then 
pour over the film a solution of white gelatine, 
strength about eighty grains to the ounce of water. 
It must be sufficiently hot to flow freely, and care 
must be taken to avoid dust and air-bubbles. Tilt 
the plate so as to let the excess of gelatine run off 
into another vessel, and then place it upon a hori- 
zontal support. The film of gelatine will thus be 
very thin. Before waiting until it is quite dry, lay 
the face of the print down upon it just as it comes 
wet from the washing water, and press it into close 
contact with the glass. When viewed through the 
glass it will, of course, look just as it does in the 
water, and this beautiful appearance it will not lose 


on becoming dry. 
With 5 to the white e l 
any other colour, ny consist of i 
aper applied t ‘the glo- 
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„the print has become dry against the glass it may | and Prussia. It is also indigenous to North America. 


be put into a frame with a thin board behind it. 
Several prints may be mounted together upon the 
same glass. The only objection to the plan is that 
if the glass should be broken the print would be 
destroyed; bat this objection is greatly outweighed 
‘by the inereased beauty of the result. I strongly 
recommend the plan to persons intending to send 
‘framed printe to an exhibition. By using a rather 
„thiak plate glass the riak of breakage would became 
very small indeed. The perfect optical contact 
between the surface of a print and that of so 
splendid and smooth a varnish as a sheet of glass is 
gn mittee E not to be underrated or despised. 
‘There is no loss of detail, no change of colour, nene 
of the mealiness produced by drying, and none of 
the vulgarity of albumen. The result is not only 
are but artistically finer than when any 
other method of enamelling and mounting is em- 
ployed. If, when the print is dry, it be brashed 
ever on the back with plain collodion, the pores of 
the paper would be so filled with air and water proof 
material * greater permanency would, no doubt, 
secure ° 


ü- E 


WOODS USED IN SHIPBUILDING: THEIR 
CHARACTERISTICS AND SPECIAL APPLI- 
GATIONS.’ 


N this article it is intended- to consider briefly 
the kinda of trees used in ships at the present 
time, and to notice their characteristics and the 
poms to which they are applied. All timber trees 
long to the ezogenous tribe of plants, which 
increase in bulk by additions to the external surface. 
They are divided into two classes—viz., leaf and 
cone bearing, which may likewise be distinguished 
as non-resinous and resinous respectively. The 
latter includes all kinds of firs and pines ; the former 
all other. varieties of the above-mentioned tribe. Of 
the former elass, the fallowing trees are thoss chiefly 
used in shipbuilding—vis., oak, teak. elm, mahogany, 
nheart, sabicu, mora, ash, and lignum-vits. nt 
bo latter class, red or Dantaic pine, yellow pine, 
cedar, cowdie, Oregon pine, spruce fir, and larch. 
An examination of the longitudinal and cross sections 
of the trunk of a tree shows two distinct kinds of 
tubes, or grain, as it is termed, formed by the fibre 
of the wood. These are a longitudinal or vertical 
series of tubes, grouped so as to form concentric 
ings, and a series of tubes radiating from the pith 
at the heart of the tree. The former are termed 
vascular tissue, and the latter medullary rays. Be- 
des these, in the former section a great number of 
pores or oells are discovered. These are termed 
cellular tissue. The-concentric rings of vascular and 
cellular tissue are divided into groups by the inter- 
ction of the medullary rays, which are in planes 
„about normal to the surfaces of the tissues. We 
9 remarked that the medullary rays radiate from 
a pith ; this last is a soft substance, composed of 
Nader tissne, and inclosed in the medullary sheath. 
r the bark the wood is young and soft, and is 
termed sap wood. This is rarely used, as, except in 
a few cases, it is very lialle to decay. Without 
entering into the interesting subject of the manner 
in which wood grows—a question which belongs 
rather to the province of botany than to that of 
.maval architecture—we may simply say that the 
growth takes place under the bark, and that the 
oldest wood is, therefore, nearest the centre of the 
tree. The concentric rings already referred to are 
generally ccnsidered to be the growth of a year in a 
temperate climate; but in the tropics they denote 
the, number of wet and dry seasons during which the 
timber bas been growing. It is asserted by some 
that the pith is always,nearer the north side than 
the other sides of the tree as it grows, the reason 
iven being that the sap flows more readily ander 
the direct influence of the sun's rays than when 
shaded. Generally speaking, trees which have these 
rings clase together yield superior timber to those 
n which they aro wider apart. 


Leaf-bearing Trees. 

A sate oes er of the sections of leaf- 
bearing trees v once suggest two principal 
divisions of this tribe :— . aie 

1. Trees with distinct medullary rays. 2. Trees 

ith indistinct medullary rays. Of the former, the 
chief instances are oak, beech, &e. Of the latter, 
elm, teak, greenheart, mahogany, ash, &c. These 
are again sub-divided into those in which the rings 
are diatinct aad those in which they are not :— 


Firat sub-division. 
Med 5 Riegs distinct. 1 Oak, &o. 
J8 | Second nme Beech, &c. 
Ringe indistiact. Siaa 


Firat sub-division. 
Seeond àivision. | Rings distlact. } Elm, ash, &o. 


Medullary rays Mahogauy, teak, 
distinct. Second sub-division. ] greenheart, 
l Rings indistinct. ) liguum-vitw, £o. 


Oak.—The oak is found in all European countries, 


but chiefly in Great Britain, Italy, Sicily, Spain, 


Neyo. karsi 1 sees of the Horak 33 ie 
ature an arine Eugineering. 
Annual of the School penne! 


The two chief varieties of oak found in the British 
Isles are superior for general shipbuilding purpores 
to all tbe otbers. These two varieties are princi- 
pally distinguished by the manner in wbich the 
acorn grows upon them, and are termed the stalk- 
fruited oak (Quercus robur) and the cluster-fruited 
species, or Quercus sessiliflora, respectively. The 
latter is sometimes known as the Durmast oak, and 
the former as the true English species. The stalk- 
fruited oak is by far the batter of the two for ship- 
building purposes, although the Darmast oak is very 
commonly used. The Sicilian and Sardinian oaks 
are valaed chiefly for their great curvature, and are, 
therefore, very suitable for the frames, especially 
the floor timbers. As, however, the timber cracks, 
or " shakes,” in drying, it is not suited for other 
purposes. Prussian and Polish oaks (known in the 
market as Dantzic oak) grow very straight and tall, 
and the timber is tough, and dries without shaking ; 
it is therefore specially adapted for deck plank, to 
which purpose it is applied, It esrrives in this 
country chopped or sawn into planks of various 
thicknesses. When the tree is eur ved, the curvature 
is out in the plank, which is bent atraight when laid 
as deck. A considerable quantity of American oak 
is now eonsumed in shipbuilding. The best variety, 
termed lire oak, is very bard, and is used for frame 
timbers, pillars, &c. The American white oak grows 
to a very large size, and is generally straight. It 
has sometimes been used for stern-posts on account 
of its size; but it is neither so strong nor so dur- 
able as English oak. Among the defects to which 
oak is liable, the following are the most common :— 
Cup shakes, canged aay p freezing under the 
bark, and sepawatiug tro of :the-ring layers, which 
remain thus sepaeqtektbeenghont the future growth 
of the tree. Bind galls, prodasal by damaging the 
inner bark, er by inproperiy legping the branches; 
the wounded part decaying, ‘the future growth 
covering it up. Extensiverottenness from this cause 
is sometimes found in the interior of à piece of 
timber whose surface is perfectly sound. Fory 
stains occur in timber grewn on marshy soils. These 
are indications of its baing in a state of decay. 
Oaks from damp or gandysoilaare very liable to this 
defect, and are gemerally much softer and lighter 
than those grown in smere suitable situations. 
Mountain oak is by far thehardest and most durable 
of all. The introgaction,of iron for shipbuilding 
purposes, besides lessening the amount of oak 
timber required for the names and side planking, 
has also precluded is uae in places where wood is 
still required, from the faqt of its containing gallic 
acid, which dissolves the iron with which it comes 
in contact. The spsinoipal application of oak in 
wooden ships is as e @imbers, plank both of side 
and deck, stems, stern-paats. pillars, topsidé chocks, 
and sometimes as beama. In iron ships, for the 
reason stated, it is used, except as deck plank 
and towing-chocks. 


Beech.—Beech iswery iittle, if at all, used in the |: 


Royal Navy; in »mesovest ships it is sometimes 
employed as hatam ank una water. It is very 
liable to dry wet. 


as pareve af parfactian in. disis nu. 
Vag 9 È 8 
subjant áo } 
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form: besides which it cannot be used with advan- 
tage in situgiians where it is liable o become alter- 
nately wet aad dry, as under these-civoumstances it 
spd mota. When constantly under water it is 
very durable, and even eeetns dp be improved by a 
lengthened period. of igymengion in salt water. It 
is, therefore, specially and generally used 
for keels. garbeards, an g of bottom under 
water. Elm ia che chief tigaher used in boatbuild- 
ing, although for the diagomal- built large boats of 
H.M. Navy mahogany has eupesseded it. A kind of 
timber termed Canada rock-elm is now in very com- 
mon use. It is a light-coloured, gtraight, clase- 

ained, and very flexible wood; it grows to a great 
ength, and of nearly uniform dimensions through- 
out. It is much used for bonts, ladders, gratings, 
planking, and in some cases even for beams. 


Ash.—Ash is a wood but little used in shipbuild- 
ing. It is a native of Great Britain, and is often 
found of very large dimensions. It is light-coloured 
and very elastic and tough, and is chiefly worke 
into capstan-bars, handspikes, and other similar 
appliances. 

_ Makogany.—This timber, which but a few years 
since was used only by the cabinet-maker, now 
enters largely into the construction of ships. It is 
of two kinds, distinguished as Spanish, or Cuba, end 
Houduras mahogany. The former is obtained from 
the West India Islands, and the latter from the 
countries of Central America. Spanish mahogany 
is chiefly used for ornamental purposes on account 
of its greater hardness and its superior appearance. 
Honduras mahogany has a coarser grain. grows in 
larger logs, is tougher, and generally far better 
adapted to structural purposes tban the former. 
Great 15 = required in its selection, as some kinds, 
owing to their growing in awampy soils, ara ve 
light, spongy, and liable to decay. In fact, the 
heavier Houdurag mahogany is, the better it is fonnd 
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to be. Cuba mahogany may be easily distinguished 
from Honduras by its ing the pores or eelluler 
tissue filled with a chalky enbstance, those of Hon- 
duras mahogany being empty. Cuba mahogany is 
used for cabin furniture, steering-wheels, binsscles, 
and other work which is made ornamental as weli 
as useful. Honduras mabogany is usually employed 
for inner and outer side-plank, beams, waterways, 
shelves, the plainer portions of cabin furniture, &c. 


3 Sr Pra 15 os veal wood em- 
ployed in ship e om its great strengt 

toughness, and durability, as well as from its 5 
injuriously affecting iron with which it may be in 
contact. It is also very frea fram shakes or abrinkage 
when drying. The best teak is procnred from 
Malabar, althongh a great daal of inferior wood is 
imported from Ceylon, Java, and the Malayan 
Peninsula. The chief defects in this timber are 
worm-holes, which are frequently found to traverse 
the interior of the log in all directions, the surface 
appearing sound. Great waste therefore occurs in 
converting it, and much judgment is required in 


selecting it for ood teak when freshly 
cut is usually of a greenish-brown colour. changing 
to re@dish braun after a few minntes. It contains 


a great quantity of an aily substance, and is, there- 
fore, very inflammable. At the heart of teak s 
peculiar deposit is often found,which dulls the edge 
of carpenters’ tools when working it. It bass 
chalky appearance, and at first sight one would be 
led to suppose that it came there by artificial means: 
but upon carefal inspection it is found that the 
eellular tissues in the nei of ‘the heart, 
er pith, are charged with the substance. Mr. J. 
Davidson, the teacher of chemistry 40 the Royal 
Sehool of Naval Architecture, has analysed somo 
specimens, and found them to consist of phosphate 
of lime, which had presumably been abstracted from 
the soil, and secreted at the centre of the tree, 
similar to camphor-and other resins. Teak ischicfly 
used for backing behind armour plates, deck-fats, 
beams, inner and outer side plank, sometimes for 
framo timbers, also for bulkheads, companions, aky- 
lights, coamings, Go. It is aleo frequently chosen 
in preference to mahogany for cabin farnitare, 16 
when polished it hasan very like walnut, 
from whioh wood knotty imens of teak can 
hardly be dis ished. The shrinkage of teak 
when ing is neiderable; hence it is very 
useful for the engine and boiler bearers of woeden 
ships and for other such purposes. 


Greenheart.—This wood is obtained from British 
Guiana, where it attains a great height. It grows 
very straight, but is very liable to split. Its calour 
is generally a greenish yellow, but in the most 
valued varieties it is black. It is highly esteemed 
for its durability under water, andits freedom from 
the attacks of marine insects. It is used for waker- 
ways, shelves, plank of bottom, &c. 


African Oak.—This timber is procured from 
Western Africa. It grows very straight and long. 
and is somewhat similar in appearanos to teak, bat 
heavier, harder, and usually in emetier bogs. Iti 
not suited for work under water, as it is very iia 
to attack from marine insects. The chie! apy 
tion of African oak is ‘for keelsons, pillars, 4 
waterways. and frequently for aheerstrukes 5 
wales. it is very liable to deatractive sbakes at the 
heart when drying, and to perſoration by 


Sabigu.— This is a very hard kind of sree 
somewhat similar to 5 ech de : 
mahogany in appearance, but consi 
and heavier. Its grain is very abort, and the Gbres 
are nsually very much twisted aud interac” 
From its great hardness and teughness i 1 
much used for auch parts of a ship As nee 
qualities, and at the same timedo erde un i 
pieces than can be obtained with tolerab reer? 
grain—for instance, hiks, bollards, cloaks, ae ad 
is a very durable woed, but is frequently 


shaken at the heart, while the qutaide 18 perleetij 


sound. * 
-Thi been 
Mora.—This wood has. but recently not been 


duced into shipbuilding, and as yet has 
used to a sufficient extent to enable us to ae 
exactly of its qualities. It seems, however, 
durable and tough, and very difficult to „ 11 
chief application, as yet, has been for side p hand 
is procured from British Guiana, where it is 

in great abundance. 


Linum · vitæ.— This is procured from W Wee 
Indie Zelands, and is a very usefcl wood, hom . 
rigger and the marine engineer. It is ne | 
tongh, dense, and heavy, and has the frre 
resisting crushing forces with nearly equal oe 
along and across the grain. Hence, being es 
sively bard, it is vary usefal for dead-eyes, hen in 
and rollers. The sẹp wood is very much 


colour than the heart, the latter being a der“ f 
while the former is nearly yellow. zen de 
for sheaves the dinection of the grain abo 


parallel to the axis of the sheave, uud in 

the latter it is usual to leave a ring of aP Ton 

a ane heart mood, ia 0 prevent Ù ! eer 
i too rapid drying. manne e. ; 

N78 or shaft-bearings when in contact wilh 5 

water, 
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One bearing ren 

The coniferous trees are divided into two classes 
—pines and firs. The former have needle-like leaves, 
wing in clusters from the same stalk ; the latter 
ave them straight and separate, but many growing 
on the same leaf-stalk, like the teeth of a comb. In 
shipbuilding the pines are far more useful than the 
firs, for besides attaining a larger siso, they are 
generally more durable and stronger. All the coni- 
erous trees are characterised by a straightness of 
1 which, combined with their lightness: and 
exibility, render them specially suitable for masts 
and spars. They have, however, many other im- 

portant applications, as will be seen presently. 
Redor Riga and Dantzic Pine. The most useful 
of all the pines used in is the Pinus’ 
sylvestris, commonly known either as Red, Dantsio, 
or Riga Pine. That obtained from Riga is the best 


en account of its size, strength, and flexibility, mak 


ing it suitable for the larger spars of ships, such as 
the lower maste and topmasts. It is a reddish- 
celoured wood, the depth of tint varying with the 
amount of resin contained. It is also very much 
used for the deck plank of ships, the outer cuts, free 
of heart, being termed Dantaic Crowa Deals; those 
at the heart are inferior, and sold at a lower price. 
Yellow Pine.—This is the largest kind of pine now 
commonly obtained, and is imported from Canada. 
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| indcod—there is a still vaduable work by Emerson, 


which we have here, and which contains some 
very good illustrations. Here is one of the meche. 
nism of a rat-trap, and very well it is done. The 
reason why the book is produced is this. It was 
probably firet published about 1750; this copy, 
which is the seeond edition, corrected: and very 
mueh enlarged, with 48 copper plates, was published 
in 1758. The title-page is well worthy of our con- 
sideration in. connection with the present course 
of lectures. It is— The Principles of Mechanics,” 
explaining and demonstrating the General Laws of 
Motion, the Laws of Gravity, Motion of Descending 
Bodies, Projectiles, Mechanic Powers, Pendulums, 
Centres of Gravity, Strength and Stress of Timber, 
Hydrostaties, Construction of Machines: A work 
very necessaty to be known by all gentlemen and 
others that'deésire to have an insight into the works 
of nature and art; and extremely usefal to all-sorts 
of artificers, particularly to teots, Engineers, 
Shipwrights, Millwrights, Watchmakers, &c., or any 
that work in a mechanical way. The Second 
Edition, wich 43 Copper Plates. 1758. 

The order of Emerson's subjects is remarkable. 
They begin with motion, lead on to equilibrium, 
and end with structures. In our days the habit 
seems to be to begin with structures, descending 
through equilibriam, and very seldom proceeding 


It is very much u p | 80 far as motien is understoođ in mechanism. In 
neither of which p mis it oe well ar ir be bo l 9 motion, and 
er PE d r lays no. vue. Wat else is there 
ios so. laake, pba «E _ Dargo h of in the Mad wert But matter and motion? 


the latter wood are, Bewese, getting: vory source, 


and hence yellow pi it. oe decks 
of passenger ships and ans} sometimes made 
of this wood on accoust Mme colour and fee- 


dom from knots. It vemos used for eubin 
bulkheads and other Nis now grown 


same time 


ast 
waved grain, which ii maohi. : samen 
The trees brought from the mminlund are superior 
to those from the island em generally freer from 
knots. The chief disadvantage its use has at present 
is its 25 10 price, due chiefly to the heavy charges 


for freightage. 


„ | students gumevally.” Do 


Mechaniem ip æ scene of such: importance as 
without it wem haue our bread, or lie dry 
in our beds, east by it weosmme tounderstand the 
motions of tie! pats off a animal body—the 


W 8 hoe 3 mechanics 
a gen ö , meanest arti- 
ficer mut woul meshim or not work at all, so 
that al) paene are in to this art, from the 
king dower tu colilex’”’ 

Although mechanika oy kinematics has thus 
been ree as an i nt study in and by 
itself, yet no wort tthe English language, 
as far aw I know: un tia gad 1848, one year after 
Dr. Whewellls: bool, whibh was six years after 


M. Ampere uu drawn: attentiom to this subject. 
Then Professor Willis, che. Susksonfan Professor of 
Natural and Éinwerimental! Philosophy in the Uni- 
versity of Cambttdgs, published a volume on The 
Principles of Mechunism . designe for the use of 
students itv the Matha Alpi for engineering 

work all who have 
alluded to: mecha ' soknowtedzge great obliga- 
tions: In it the subject is treated as a mathe- 
matical one, and although: in the present course 
of lectures the puvely wsuttrematical aspect of the 
problem must he gavredh tise ir no reason whatever 


Cowdie Pine.— This is eee pine recently why the y meshnnitiuu sould not study the 
imported in large quantifies frem New Zealand. It subject witht tits enly Rey thut aun unlock for them 
grows to a very great size; anf. hua been used for | its treasurem 
some of the largest spei- a ship IA however,| Whilst allowing tay.” oper sesame” character of 


lacks elasticity, and is: very liable: te wetping and 
shaking. Being very free from kwvte it is some- 
times used for the decky of plasme vessels, as, 
when planed or cleaned, it has a most agreeable 
light yellow colour. 

Spruce Fir.—The chief. 5 of the fir @ibe'as 
regards its use in shipbuilding is the spma, Pies 
abies, which grows in Norway, Scots, and other 
northern countries. It is used for the mol spars 
of ships and for boats’ masts. The won iw tough, 
close-grained, and elastic, and also whiter tiran the 
pines. As it is very full of large kus eat care 
is required in the selection. Spruce desi‘ are used 
for some of the lighter fittings of Hp, bat not 
generally to the same extent as yellow pine. 

Larch. — The larch is common to Nerterw 
Europe, although it has been grown in this country’ 
only during the past century. The Duke of Athole 
was the first to plant it in Scotland on his estate at 
Blair Athele, about the year 1738, since which time 
it has become very common. Itisa timber of great 
strength, and remarkable for its durability when ex- 
posétt to the weather, but it is much harder to work 
and more liable to warp than Riga pine. The 
larch has not yet been extensively used in ship- 
building. 


Cedar.—This is a species of fir more frequently | 


used for ornamental than for useful work, as it is 
very weak.. It is, however, almost indestructible 
from time, and no insect will attack it. It is chiefly 
used for cabin furniture, and in such parte of the 
ship's hull where durability and no gread strength 
may be required. 


MACHANISM.® 
(Continued from p. 376.) 


M: APERE appears to have been the first to 
e direct public attention to the importance of 

ematics as a special study. Plato speaks of 
astronomy as "the doctrine of the motions of 
solids ;" and to come to recent times—very recent 
Be ee — ee he ee ee OES 


MA., being the Cantor 


* By the Rev. ARTHUR Rio 
Society of Arts. 


Lectures delivered before the 


this mathensdtinal koy im the question of mecha- 
nism, it is well fe avow Chet purely mathematical 
minds have dlalaed for their favourite science far 
too much of the power" of w magician's wand over 
terrestrial mevthanies' and mechanism. Mathema- 
tiefans boast that they hold the key of the gate; 
it ís a reffection upon their good taste that they 
seldom walt in the pleasant pastures of which they 
have thekey. If mathematicians would but become 
as familiar with the technicalities and wants of 
machinists and mechanists as they are with the 
omnipotence of z andy, they would often receive 
the -kand of brotherhood, where now men are 
pr d to say, Stand back; we do not want 
fou" There will be no selid progress in the re- 
finemente and precision of mechanism, either con- 
structive or kinematical, until there is less 
dissociation between mathematics, physics, kinetics, 
and practice. The youth of England are led in the 
dynamical relations of z and y to calculate the 
path of the earth in its orbit, and they can 
do it to a second in a year. The same æ 
and y enable them to tell the periods of 
the revolution and rotation of the earth; to 
find the velocity of light, and to measure the length 
of its waves tothe millionth of an inch ; to caiculate 
the exact carve of the spectroscopic diagrams in the 
solar corona, and this with an accuracy that even 
decimals fail to represent to the mind. Such is con- 
sidered a triumph of mathematical dynamics. But 
ask a mathematician to determine the quantity of 
irregularity produced by an unbalanced fly-wheel; 
to say how a small weight on a large fly-wheel may 
produce back-lash through a mill. and destroy the 
teeth of some of the largest wheels in that mill, or 
to state in what notions or how to otilise the heat 


that passes away, or to what influences a ship is 
subject by the rotation of heavy machinery within, 
or to calculate in any given case what is nega- 


tive slip; and how is that slip in a serew propeller 
to be avoided. Ask the mathematicians to take a 
given problem, with given numbers, under any of 
these heads, and they will turn from it and think it | 
beneath their notice - probably it is beyond their skill. 
Mechanism, then, is the alphabet; W é is 
the written expression, and that machinery is a 
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combination of parts. These elementary parta are 
furnished by the meehanician. Hence the study of 
mechanism should preeede the stady of machinery ; 
bat it has failed, and still fails to do 80. 


Apart entirely from the mathematical and scientific 
reasons why mechanism does not hold its own as a 
branch of well-defined and intellectual study, there 
are one or two obvious social ones. Mechanism is 
not directly allied to utilitarianism ; it bears a rela- 
tion to utilitarianism of a character similar to that 
which art bears to it. The necessities of life must first 
be met, and then may be entertained improved means 
for meeting them. Houses, boats, bridges, clothing, 
and food must first be procared, and then, and not 
until then, need be considered the best way for ac- 
complishing these, or for rendering them more at- 
tractive when they are procured. Hence art and 
mechanism first succeed, and then precede, utility. 
Again, our very bodies, and the contrivances which 
nature has eo profusely scattered around, have given 
man what may be called an intuitive knowledge of 
mechanistic combinations. Men avail tliemselves 
of these as they do of books in alibrary, and rarely 
give a thought to anything but the branch that 
they are themselves at the time wanting. 


Mechanivians-aro only a mamerous class of those 
wbo do this To the extensive storehouse of 
nature's comtrivantes perhaps every branch of art 
and science: resorts more tbar it is willing to allow. 
When the Government, about 100 years ‘ago, referred 
the question of a lighthouse to Smeaton for the 
Eddystone rock, Smeaten, who was experienced 
both as a kinstical and eonstructive mechanician. 
(he was the first to intoduce the use of cast-iron. 
teeth in large wheels), did not contrive » lighthouse, 
or even consider he was called apn to design one. 
What he did was to look about through natere’s- 
storehouse, and to consider where and how resist- 
ances were: met similar to the resistances he was 
called upon to meet. Hence, when he published a 
report, in folio, of the designing and executing of 
the present Eddystone lighthouse (three or four 
previous ones having been either burnt down or 
washed’ away), he printed, side by side with e 
drawing of the stravture-he proposed, the trunk 
and the branches of: an oak free, which he took as 
his model. On the wall is a diagram taken from 
Smeaton'’s own acconnt of the Eddystone light- 
house, and showing the pecuNar mode in which he 
dovétailed the stonge one into the other. The 

pie pbi of the lg eon oe is 3 

oreign to our present purpose, but the diagram there 
shows the mode in which: the branch enters: 
into the stem of the tree; and in the text Smeaton 
oints ont how beautifully the obtuse angle of the 
branch is fitted in with more material than the 
acute angle, and how it. strengthens the acute 
angle; he aliso shows how the stem of the tree 
is fixed into the ground, and to this natural con- 
trivance he owed his ideas, for from them he 
writes :—“ I could make a figure not ungraceful; 
and at the same time carrying the idea of great 
firmness and solidity ” (p. 42). t is sensible con- 
structive mechanism. There may be many in this 
room who remember the year 1851, when the 
country was very much perplexed to know what to 
do with the Exhibition it had summoned, and did 
not know how to put it under cover. Axel, iteets, 
engineers, and others, were completely baffled- 
They felt that if they raised a building. either of 
brick or stone, damp in the walls would spoil the 
treasures of art to be de onee ae ae avail- 
able suggestion origiaated wi em. e crisis 
a gardener came forward, and to him is due the 
credit of having: suggested the design for the build- 
ing. Sir Joseph Paxtom who owns he was no 
engineer, writes of the Exhibition of 1851 :— 
„Nature was the engineer in this case, and he re- 
quests those who choose to do so to compare the 
leaf of the water lily (the Victoria Regia) with 
the building erected in Hyde Park, for he says, 
„from this I obtained all my ideas of what should 
be comprebended in the first iron end glass build- 
ing that was ever seen. Let us look—the inquiry 
shall be as brief as possible—at a few more of 
similar illustrations. A spider's web across 4 
garden path suggested the Menai Bridge to Telford 
before 1818. The structure of bones suggested the 
tubular one which carries the railway across the 
Menai Straits. The little worm which perforates 
the wood of ships suggested the Thames Tunnel to 
Brunel; the telescope, the microscope, and the 
camera obscura are ail clearly seb forth in the eye it 
was a lobster shell which gave the idea of e 
wrought-iron tubes to Watt; make paper, 
and there are other wasps that make paste-board. 
Spiders form nets; hail and shot are formed exactly 
alike. Birds“ feathers suggested theslates to our 
houses, and birds’ nests are lessons to this day in 
basket weaving. England, as an island, is warmed as 
this room is warmed. In the torrid zone there is a 
boiler and furnace, and the Gulf Stream is the en- 
Targed pipe of a huge heating apparatus. In the 
hand we have a vice, and looking at that vice which 
we all possess from a mechanics point of view, it is 
evidently one more perfect than the most ingeniens 
vice the accumulated skill of esgineere oon 
possibly produce. There are eight or nine different: 
vices in one, that is to say, it is a vice of varying 
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size and form; it needs no clams; there is no 
chance of damaging the work put in it by the serrated 
edge, as is the case in an ordinary vice, for, as you 
know, clams of wood, lead, cloth, and other materials 
are used to save the work. Look at it from any 
int of view, it is unapproachable. If you want 
o hold a circular piece of metal, how much more 
beautifully do you do it than can be done by any 
contrivance of engineers. You hold it between two 
fingers andathumb. Although this isa question 
of statics, it is worthy of a few moments’ con- 
sideration. You observe, many people put things 
upon four legs; theodolites“, jnstraments, tables, 
&c., are generally pat upon four legs, but Nature 
tells us we should put them upon three. When 
this pencil is held on three sides by two fingers and 
one thumb, you cannot press it any direction with- 
eut its meeting with resistance, but once put it 
between four fingers and there are four places in 
which it may escape. Another pooma T of this 
vice (viz., the hand) is, that you may hold a chisel 
in it so as to be quite steady, and yet it will slide 
along, and there is no vice known to me which will 
do this. This vice, then, is not only avery curious 
one, but, in respects which would w us very far 
aside, it is one possessed by no animal except man, 
k, again, at the wrist joint. We have vices 
with balls and sockets, and universal joints, but 
none equal to this universal joint at the wrist. There 
is a fortune for anybody who can make a vice to equal 
it, so simple and se universal. Then, again, the 
stomach is a perfect laboratory. The lungs are a 
bellows; the skull is an arched vault, beautifully 
put together ; and the teeth! what a complica- 
tion we have of knives, saws, wedges, and mill 
stones; and in the jaws there is an arrangement 
which has often been tried, but which has never 
yet been successfully attained, called a draw- 
cutting action, the nearest attempt to which is in 
bread, hay, and paper-cutting machinery. Not 
only is the eye a telescope and a microscope, but 
there is in its apparatus (viz., in the iris“) a 
specimen of what engineers have been attempting 
for a long time—an expanding pulley. No ex- 
panding pulley has yet been successful. To adapt 
such gi Nera as these supply, and to combine 
them with the structural schemes which ingenuity 
or necessity furnished, seemed to satisfy all the 
wants of men until the steam-engine enlarged its 
usefulness by oe a rotary motion in addition 
to a reciprocating rectilineal one. Watt did this 
in 1770, and from that time we began to date our 
mechanical progress. Then it was that men who 
saw 8 high scientific and intellectual study in 
mechanics were gradually turned from such con- 
siderations as the mathematical demonstration of 
the parallelogram of forces, or the abstract beauties 
of algebraic analysis, to the more important con- 
siderations which these engines producing rotary 
motion led them to en in. 


When we note how slowly, even in these days, 
the direction of men’s thoughts change, we must 
not be surprised that comparatively few minds 
have left the beaten track, and entered on studies 
of pure mechanism. It is, both in its abstract 
and practical character, a very fascinating study, 
and those who promote it render the art of the 
mechanic less empiri and far more scien- 
tific than it is at present. As an architect should 
study engineering, so a mechanic should stu 
mechanism. A mechanic, as the term is applied, 
means one who makes machinery. This view is 
just as narow as that which would restrict the term 
engineer to one who drives an engine. If there is 
one occupation more than another which should 
win resnect from the required combination of mental 
knowledge and handicraft skill, it is that of the 
mechanic; and of mechanics none need these 
qualifications more than the smith— 


A mighty man is h 
With large and sinewy hands, 
And the muscles of his brawny arms 
Are strong as iron bands. 


For that man can take an uncouth, shapeless mass 
of cold iron and so correctly judge of the volume of 
that uncouth mass, as to select the required quantity, 
and no mere, for a form to which it bears no resem- 
blance, and to which form he shapes it, although 
he is never able to touch it with his fin Before 

ou is one of the recent triumphs of skill in wrought 
iron, and if there is any one present who has 
taste for work ef that kind, it is well worth study. 
It has been lent by Messrs. Peard, Son, and Peard, 
and is a pure piece of wroughtiron. It is most artistic 
and graceful in form, and is put together without 
brazing in any part. How far it has been screwed 
together, or how far it has been simply welded, 
there are, no doubt, those in the room fully com- 
petent to judge. No one, however, can leave it 
without admiration, and recognising the truth of the 
statement, that of mechanics there are none who 
more deserve the thanks of the community than 
the class called smiths. 


(To be continued next week.) 
a . 8 


The adjusting-screws of theodolites, are, asa rule, 


four in number—the three-le 
of a four-legged ins 1. gaged stand is the support 


EBDY'S PATENT GAS-STOVE. 


HIS invention is for warming, ventilating, 
and disinfecting buildings, heated by gas, 
coke, mineral oils, or other fuels : the stove is so 
constructed that a ourrent of warm air is con- 
tinually circulating therein. Each light or burner 
is inclosed, or burns within a long tube or 
chimney, by which means all or nearly all the 
offensive products of combustion are burned, and 
by the use of the radiating heaters or gills the 
air within the stove is thoroughly warmed before 
making its exit at the top of the stove. Fig. 1 
represents the exterior of the stove, Fig. 2 vertical 
section, Fig. 3 shows a section on line X X; Fig. 4 
shows the circular radiating gills or heaters H; 
Fig. 5 represents the top of stove I. A A, Fig. 2, 
chimneys, B B another tube inclosing chimneys, 
C outer casing of stove, D D chambers which are 
formed by placing an inverted cylinder E, having 
an air-tight cover F, over the tube B; G is 
another chamber ; H shows the radiating gills or 
heaters. It will thus be seen that each light or 
burner is inclosed or burns within a long tube or 


air which circulates within the chambers and 
maintain an even temperature. 


When it is intended that coal should be burnt 
in the stove, the chamber is made larger, a grate 
is placed at the bottom and a fire-door in the 
side, and the top of the oylinder is inclosed and 
carried through the top of stove, and a small tube 
or chimney connected. The stove may be placed 
either in another apartment, or may be sunk 
beneath the floor of the building with down-cast 
and up-cast shaft. 


The stove is well adapted for disinfeoting rooms 
and buildings: when so used, the disinfecting 
fluid is to be placed underneath the stove ina 
vessel, as shown at Fig. 3. The fluid evaporates, 
is taken up by the air which passes into the stove, 
and is given off together with the heated air at 
the top of the stove. Any number of lights may 
be employed, the size of the stove being regulated 
sccordingly. 


Mr. T. C. Ebdy, architect, of Sunderland, is 
the inventor and patentee. 
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within another tube, which is attached to the 
bottom of the outer case. This tube has air- 
vents cut at the top to allow the air to pass into 
the chamber D. This chamber is formed by 
means of an inverted cylinder E, which has an 
air-tight cover F, over the tube B, and chimneys, 
by which means an air space is left between the 
top of the cylinder and cover of the stove; air- 
vents are also cut at the bottom of the cylinder to 
allow the descending current to pass into the 
chamber G, which is formed by the outer casing of 
the stove. The spaces thus formed between the 
outer casing of the stove and the cylinder are 
filled with radiating heaters or gills of zig-zag 
form. The stove is raised above the floor upon a 
stand, so that the atmospheric air may pass up 
the chimneys and between the air spaces and 
thence down the downcast chamber, and from 
thence into the outcast or gill chamber. As the 
air circulates in the stove in ascending and de- 
scending currents it becomes well heated, and is 
deprived of those noxious qualities which generally 
accompany the use of gas. The gills warm the 


CLIFFE, NORTHAMPTONSHIRE. 


We extract the following interesting informa- 
tion from the Quarterly Journal of the 
Amateur Mechanical Society, to which it was can- 
tributed by Mr. J. H. Holdich. For very many 
years the small town or rather village of King’s 
Cliffe, about eight miles from Oundle, has been re- 
markable for the manufacture of various useful 
articles in soft wood, chiefly by means of the lathe. 
I cannot, says Mr. Holdich, tell much in the way of 
history. On making inquiry at Cliffe itself, all I have 
been able to learn yet is from a man who told me that 
his grandfather died in 1818, at the age of eighty- 
eight, that he was brought up a turner, and practised 
it all his days. This takes us back about 140 years; 
but probably the trade had been carried on many 
years previously. There are at this time no fewer 
than forty men constantly employed in the trade, so 
that it has not decreased since the days of Morton. 
The woods most in request by the turners of King’s 
Cliffe are maple, sycamore, alder, birch, lime, chest- 
nut, beech, ash, and whitethorn. Lime, sycamore, 
and beech are often cut into boards for trenchers, 
when of sufficient size, but the woods in most re- 
quest ure poles from two to six inches in diameter. 
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It is usually sold in partels, each parcel containing 
a rood, or hulf rood, the buyer to cut it down an 
-convey it homie. So much of the country having 
been disforested, there is a comparative scarcity of 
this material, and it has to be sought at greater 
distances than formerly, while the workmen com- 
somewhat of the Leicester folk,“ who come 
o them to buy poles for * bobbins” to wind cotton 
on, for which they commonly give abont EI 5s. 
a ton, delivered at the nearest station. When 
the poles are brought home they are stacked 
out of doors for twelve months, then put under 
cover for another twelve months, before they are 
fit for use. Sometimes green wood is boiled to ex- 
tract the sap, and is thus used in a very short time 
after being cut down, but an experienced turner told 
me he did not consider this to answer; the wood 


under such circumstances being very liable to split ; 
%. salt-cellars and egg-cups are turned out roughly 
ano left some time before hing; but if the wood 
is boned, as above, a large proportion of them crack 


and are useless. The tools employed are sage je 
a 


engagh; the lathes—at any rate, by the side o 
Heltzapffel —are generally clumsy, heavy-loeking, 
with wooden wheels, and wooden chucks ed wit 


ghia aod coe dre Zine Goh. i 

and cost abou 8. 8. 
each, the ‘frames being home made. Com- 
mon chisels and gouges, with hook tools, are 
used with great dexterity, the result of practice in 
one particular line. The “hooks” are commonly 
made by the village blacksmith, under the turner’s 
direction, for different tarners seem to me to have 
different twists, and each prefers his own. I have 
had a set of six made for me at 18. 6d. each. They 
are more substantial than some I have, of Holtzap- 
flel's, and of a different shape. 


iron. 
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attern, Fig. 1, has a shank 
of Sin. and a handle of Qin.; the King's Cliffe 
pattern, Fig. 2, has a shank of Sin. and a dle of 
igi 


It is really very interesting to see how cleverly 
these tools are managed. There is here, as in other 
places, a division of labour, for though most of the 
turners can do many things, each one has his own 
speciality at which he is most ex Thus, at 
one shop are made spice boxes, salt-cellars, &c., at 
another patip ue: at another water and beer 
taps, at another 8, and 80 on. 

The articles made are, however, very numerous. 
J have before me the price list of a man who, with 
his son, carries on a fair business; it comprises 
about sixty different articles; and these again 
divided into different sizes, though, it must be ob- 
served, he does not himself make all the articles 
mentioned, but supplies them. However, he and 
bis son make a great many of them. It would be 
needless to name them all—let me rather select a 
few. First on the list we have “ butter prints” of 
four kinds; 1, in cases (Fig. 8); 2, single prints; 
3, oval prints; and 4, mould prints. Those in cases 
are divided into six sizes, viz.—1lb., 31b., Ilb., Alb., 
2oz., and common size. The simple prints are 
divided in like manner, and with the others there are 
different sizes and prices. The turner will readily 
understand how the ordinary prints and cases are 
turned, but there is an ingenious device (Fig. 3) in 
connection with the carving which calls for notice. 
They are, of course, carved with chisels, gouges, &. 
the contzivance in question is for holding them, an 
very handy it is for the purpose. It consists of an 
upright post, the bottom formed as a pivot, turning 
in a hole in the floor usually, the upper part in a 
wooden collar carried by a bracket projecting from 
the wall. Near the lower extremity are two bars of 


— 
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iron, ranning through the post at right angles, on 
which the workman keeps his feet and so steadies 
the work or turns it as may suit his purpose. The 
butter print is fixed by a thumbscrew in a socket in 
the upper part of the post; napkin rings are first 
fixed in a holder fitting into the socket. There is 
no turning about the butter moulds—they consist of 
two pieces of wood, three or four inches square and 
about an inch thick, on each of which one half of 
the device is carved (a wheat-sheaf, swan, &c.), the 
butter being pressed between them. 


The spice box is another article of which many 
are made. These are divided into small, middle, 
large, and large with five lifte, each lift being, in 
fact, a separate box, the bottom of which forms the 
top of the one immedia beneath it. There is a 
screw for each division, which is cut with a simple 


V-tool by hand, without any guide. The lathe head 
is tarned with the left hand and the tool held in the 
right, and it is curious to see with what facility and 

this is done. The insides of the divisions, 


accuracy 
like the insides of all other boxes, are cut out very 
quickly with the hoek tool (Fig. 2), and the bottoms 
squared with a similar tool of rectangular shape. 

Taps are made of various sizes—large ones for 
water-butts and smaller ones for beer and other 
purposes. Fig. 5 re nts a tap in section. The 
screw is cut by hand with the V-tool. To cut the 
female screw the tap is chucked on a taper irun 
mandril which holds it sufficiently firm for the 

ose. The outside is turned as far as the pro- 

fection for the spout, which is shaped with the paring 

ife. 

The mouse-trap (Fig. 6) is also made in consider- 
able quantities and is very, effectual for its purpose. 
It be seen that there are seven pieces besides 
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the string, five of these being turned, and all put 
together for one shilling—less if sold wholesale. 
The principle is very simple ; the wooden block A 
falls on the mouse when, to secare the bait, he 
ventures his foot on the treadle B. 


The turned nutcracker (Fig. 7) may be seen on 
many stalls at fairs where nuts are sold. It is simple 
enough, consisting of two pieces only, a wooden box 
and s screw. The figure will sufficiently show what 
it is and, I should suppose, the manner of its use. 


Salt-cellars and egg-cups are made in large quan- 
tities; the wood is cut into proper lengths and 
roughly pared with the knife. A taper screw, or 
worm chuck, is fixed on the mandril and the piece 
of wood screwed on with a few turnos and cut out 
most expeditiously with the hook tool and gouge. 


The words “puzzle boxes” and Chartist 
whistles,” which o¢cur in the list, may excite 
curiosity ; they are, however, very simple articles. 
The pazzle box is in the form of ball, ornamented 
with sets of concentric circles, two of which, on 
opposite sides, serve to conceal the ends of a cylin- 
drical box which is fitted in diametrically and 
capable of being pushed out with the finger, when 
the proper place is found. We have noChartists about 
here that I am aware of, and why the whistle, which, 
by the bye, is not a whistle, should be named after 
them, I cannot tell. It is a small box with a per- 
forated top, standing on a foot, something like a 
pepper box in shape, with a cylindrical piece project- 
ing from the top, made to represent a whistle, but 
whoever attempts to sound it receives a puff of flour 
in the face, through the holes, to the discomfiture 
of the performer and amusement of the lookers-on. 


And now let me tarn to the manufacture of 
spoons, which is peculiar add has peculiar and ap- 
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propriate tools. They are made of poplar, alder, 
and, it may be other woods—of poplar by prefer- 
ence. The first process is to cut them int o 

and give them the rough shape of the article with 
the saw and paring knife. The bowl is then cut 
out with a curious instrument called a “ fixel” 
(Fig. 8), if that be the right word, for I have not yet 
been able to find it. The blade is in the form of a 
gouge, about six inches long. The spoon is held by 
the left hand on a block and the fixel in the right 
when the bowl is chop out with ease and con- 
siderable precision. t is then finished with the 
“ smeething ” (Fig. 9), the bowl being held in the 
left hand, with a bit of rag to guard the hand, and 
the tool in the right, the long handle going under 
the arm to steady it and give power. The @poor is 
then put into the lathe (oommonly the simplest form 
of pole or sprog aae) where, in a few s, the 
handle is completed with a gouge. The wholé is 
then finished off on the block with a knife of peculiar 
shape. with a long handle like the smeething, and’ 
used in the same fashion. All these tools are made 
by the village blacksmith. 


Some few toys are also made here, as humming: 
tops, small churns, rattles, &o. The humming tops 
are made of four pieces, painted, varnished, and 
sold at 6d. and 4d. each, which seems but little 
money. Some rather ornamental watch-stands, 
cotton-stands, pin-cushions, and apill-cups, also 
deserve a passing notice, but probably I have already 
become sufficiently tedious, so pass on to a few 
words about the demand for, and the price of, the 
various articles of which I have spoken. Bearing 
in mind that not less than forty men are constantly 
employed in these works, it will be seen at once that 
the demand is considerable. Wooden spoons are 
not yet out of fashion, and notwithstanding the 
great increase of metal spoons and dishes, and the 
cheap and cleanly crockeryware, there are places 
where wooden ware is still preferred, and where it 
holds its head aloft. Large quantities are sent to 
Live 1 for exportation, mostly, I am told, to 
America; and the manufacturing districts of Eng- 
land, Yorkshire, Lancashire, &c., are ready marketa. 
I was in a shop the other day where a man was 
1 tobacco boxes, in the form of little barrels, 
He had an order fer a gross from Lancashire; these 
are sold at 4s. the dozen (wholesale). An order was 
once given for fifty pounds’ worth of butter prints 
alone for America. 


Touching the price at which the Cliffe ware is 
sold it seems marvelloualy small, and yet an indus- 
trious workman will make a very fair living out of 
it. It is not very easy work, but a man will turn 
six dozen salt-ce in a day, which being sold 
(wholesale) at 1s. 6d. per dozen will produce 9s. ; 
but then something must be allowed for wood, wear 
of tools, &c., so that probably he will not earn more 
than 7s. 6d. Egg-cups again are sold at 10d. a 
dezen, and I wag somewhat surprised when a boy 
about seventeen told me, perhaps a year ago, that 
he had, by way of trial, turned 16 dozen ina day, 
no less than 192, but that it was a very hard day's 
work, lasting from 3 a.m. till dark. He has, how- 
ever, now outdone himself; I was in his shop a week 
or two ago, and he told me he had turned 19 dozen 
in a day, from:7 a.m. to 7 p.m., allowing one hour 
only for meals, and that he intended the day after 
iny visit to turn 21 dozen, for he had an order fer 
2 gross, of which he had turned 8 dozen only, and 
he wanted to complete the order next day. Probably 
he did it, but it seems to me a marvellous ToT 
—252 separate es! The wood, I shoal 
observe, was cut into lengths of about two inches, 
and roughly pared, and each piece had to be screwed 
on to a taper screw and turned, the inside with s 
hook tool, the outside with a gouge. Another man 
told me he had once and finished 13 dozen 
spoons in a day, which, if sold at 10d. a dozen 
would produce 10s. 10d., but these are unu 
quantities, and could not be produced for any length 
of time in like proportion. Butter prints are 
variously p according to the size. Those in 
cases for Lib. are sold at 14s. per dozen, for Ib. at 
10s.,and se on. Spice boxes with five lifts are sold 
at 18s. per dozen, with four lifts at 15s., &c., which, 
taking the many pieces into account, seems very 
little. Nutcrackers are sold at 8s. per s. Puzzle 
boxes at 1s. each, retail ; considerably less, probably 
8s. per dozen, wholesale, and so on. Croquet sets 
are also made here, but not many of them. at from 
£1 to £3 the set, and very well made too. The balls 
are of crab tree, which is getting somewhat 
scarce. 

There is a pretty method of ornamenting small 
boxes and other ware by transferring small pictures 
from paper to the wood, which are then varnished 
over. A word about the varnish. It is usually 
home-made. A very usefal one is composed of— 
6 ounces of gum sandarach; 1 pint of methylated 
spirit of wine; 4 ounces of black resin. Perhaps a 
quart is made at a time, mixed in a tin can, and set 
near the fire to melt. The can should bo large, as 
it is liable to boil over if care be not taken au care 
must be taken in this matter. When ly 
mixed it is strained into bottles 
simply laid on with a camel's-hair 
room. Another kind, somewb: 
with shellac. 
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SQOIBNTIFIO SOOIBTIES, 
— — 
ROYAL SOCIETY. 


Origin of Volcanic Energy. 

T the last meeting of this Society for the 
A Session just concluded Mr. R. Mallet, F. R. S. 
read a paper on ‘Volcanic Energy ;” being an 
attempt to develop its true origin and cosmical 
relations. He discovers the true cause of volcanic 
heat to be derived from a crumbling process going 
en in the interior of the earth. It is necessary to 
presume a hotter nucleus than orust, so that the 
rate of contraction is greater for the former thau 
the latter. Thus, if there was no crushing and 
dislocation going on, a cavity would be formed be- 
tween the nucleus and the crust. The author, 
however, imagines that the solid crust sinks 
together after the shrinking nucleus, and the work 
thus expended is transformed into heat, by which, 
at places where the crushing takes place sufficiently, 
the material of the rock so crushed and of that 
adjacent to it are heated, even to fusion. A voleano 
iş formed by the access of water to such places, 
for without water no volcano. It would thus 
ap that the volcano is our saféty-valve. We 
get steam up inside by the orushing of our crust 
and the influx of water, and have bursting prevented 
by the outlets and chanhels in communication 
with the interior. Applying the theorem of 


a 1,1 
T=P (= +3) 


the author shows that the earth’s solid crust, how- 
ever great ite thiekness, and even if of materials far 
more cohesive and rigid than those of which we 
must suppose it to consist, must, if even to a very 
small extent: left 3 i the shrinking 
away of the nucleus, up in places by its own 
gravity and by the attraction: of the nucleus. 
order to test the validity of this view by comparison 
with known facts, the author gives in detail two 
series of experiments completed by him, the one 
on the actual amount of heat capable of 
being developed by the ornshing of sixteen 
different cies of rocks, chosen so as to 
be representative of the whole series of known 
rock formations from öolites down-to porphyry ; the 
other, on theco- efficients of total contraction between 
fasion and solidification at existing mean tempera- 
ture of the atmosphere of basio and acid slags, 
analogous to melted roeks. The views are further 
tested by the data of total annual vulcanity of all 
sorts of our globe, by known facts of vulcanology 
and seismology, and by reference to other planets 
and our own satellite. The author submits that if 
his view will seaount for all the known facts, leaving 
none inexplicable,and presenting no irreconcileable 
conditiens om necessary deductions, it should be 
accepted as a true picture of nature. 


A Voltaic Standard of Electro-motive Force. 

Mr. Latimer Clark stated that in the year 1861 a 
committee was appointed by the British Association 
for the Advancement of Science to report on 
standards of electrical resistance, and subse- 
quently on other standards of electrical measure- 
ments. The reports handed in recommended 
the adoption of a system of electro-magnetic 
units based on the metre and the gramme, the 
relations of the units being such that unit of 
electro-motive force acting through the unit resist- 
ance should give the unit current. that the unit 
current flowing for the unit time should give the unit 
quantity. They issued standards of resistance and 
standards of electro-static capacity, but no material 
standard of electro-motive force had hitherto been 
issued. This want theanthor suppliesin the discovery 
of a battery of pare mercury and pure zinc separated 
by a paste made by boiling mercury salphate iu a 
thoroughly saturated solution of zinc sulphate. This 
battery is sensibly constant and uniform in its 
electro-motive force. and the measurements are 
readily made by the potentiameter. Mr. Clark says 
that the standard of electric potential is second only 
in importance to that of the standard of electric 
resistance, and the use of such a standard, com- 
bined with an auxiliary battery in the manner above 
described, admits a of variety of applications, which 
it is believed will be found of great value in electrical 
research. 


OHEMIOAL SOOEETY. 
Preparaticn of Chlorine. 

A T a recent meeting of this Society, Mr. Henry 
Deacon read a paper on his process for the 
production of chlorine. He said that abeut two 
years ago, at Liverpool, he gave an account of his 
poe for the preparation of chlorine from a 
eated current of hydrochloric acid mixed with air, 
which since then had been the subject of a great 
amount of research. with the object of ascertaining 
how this could be effected continuously, readily, and 
at the smallest cost. This problem may be resolved 
into the following :—1. As to the most guitable 
5 or catalytic substances. 2. Whether the mass 
or the 


agent. 3. As to the effect of temperature. 4. As 
to the best arrangement of the substance. 5. As to 
the effects produced by variation in the velocity of 
the current of gas. 6. As to the effect of various 
proportions of air or oxygen and HCl. He had 


observed that the heated mixture of hydrochloric 


acid and oxygen or air does not yield chlorine 
unless it is in the presence of some substance 
capable of being attacked by the hydrochloric acid, 
amongst which the copper compounds were emi- 
nently active. Sulphate of copper was fixed upon 
for economic reasons, and almost all the experi- 
ments mentioned in his lecture had been made 
either with the pure sulphate or with pumice-stone, 
or fragments of clay saturated with it. In experi- 
menting, two clay tubes were generally employed of 
different bores, glazed externally, and coated in- 
ternally with sulphate of copper, placed side by side, 
and passing through the cork of a giass tube sealed 
at the other end. The mixed gases on entering 
first traversed the glass tube, and then passed ont 
by the clay tubes. In the more recent experiments 
this apparatus was placed in a thick, magsive iron 
tube, heated externally by a furnace, se as to main- 
tain a uniformtemperature. This was measured by 
the change in electrical resistance of a fine platinum 
wire, and also by a mechanieal pyrometer. The 
mixed gases were contained in gasholders worked 
with strong sulphuric acid, both the amount of 
hydrochloric acid passed and the amount ef chloriue 
produced being ascertained by passing the gases into 
a solution of caustic soda. The lecturer then ex- 
plained the numerous diagrams and tabulated results 
of experiments with which his discourse was illus- 
trated, from which it would appear that there is a 
certain comparatively small range of temperature 
between the critical Jimits of which the percentage 
of hydrochloric acid decomposed varies greatly, and 
that this is not the same for the chloride as for the 
sulphate of copper, being higher for the latter, 
although it is the saute whether sotit of 


In | copper be used, or merely pieces of brick saturated 


with it. This shows that the action is essentially a 
surface action. It is, however, remarkable that im 
experiments on a large scale this temperature is 
invariably lewer than in the laboratory experiments 
—usually 100° or 150°; alse, that when the mixed 
gases are passed through a series of parallel tubes an 
increased velocity in the flow of the gas yields only 
about one-third the increase of the amount of 
chlorine produced, that an irregular surface does 
under like circumstances. 

From the results of all the experiments contained 
in the tables he inferred :—(1) That with the same 
mixture of gases at the same temperature, the 
amount of hydrochloric acid decomposed by the aid 
of a molecule of the copper salt ina given time 
depends upon the number of times the molecules of 
the mixed gases are passed through the sphere of 
action of the copper salt. (2) That in long tubes 
of the same diameter the number of opportunities 
of action in the same time are nearly the same at 
all velocities. (3) That in long tubes of different 
diameters the number is the same when the veloci- 
ties of the currents of gas are in inverse proportion 
to the square of the diameters. (4) That in porous 
masses the opportunities of action incrcase with in- 
creased velocities in nearly direct proportion. (5) 
That other conditions remaining the same, the per- 
centage of hydrochloric acid decomposed varies 
with the square root of the proportionate volume of 
oxygen to hydrochloric acid. (6) That the CaCl, 
formed bears no definite proportion to the amount 
of chlorine produced. (7) That asthe sphere of 
action includes molecules not in contact with the 
copper salt, therefore hydrochloric acid must be de- 
composed under circumstances where the unien of 
either element with the copper salt is impossible. 

The President (Dr. Frankland) said that the pro- 
cess for preparing chlorine at present used was 
essentially clumsy and unscientific; the hydro- 
chlorto acid given off from the salt cake was first 
dissolved in water, and then treated with manganic 
peroxide in order to liberate the chlorine, giving 
rise at the same time to a large amount of waste 
prodacts which were thrown into our streams and 
polluted them. As especially interested in our 
rivers, he sincerely hoped the process would prove 
a commercial success. 

Dr. Williamson said he would like toask a ques- 
tion or two for his own information. He under- 
stood that the mixture of air and hydrochloric acid 
was heated before being passed into the decom- 
posing chamber ; was it cooled again before it went 
into the chamber containing lime for the prepara- 
tion of chloride of lime, and was the undecemposed 
hydrochloric acid previously removed by washing ? 

Dr. Debus would like to know whether the sul- 
Pee of copper was found to be unaltered after 

aving been exposed to the action of the mixed 
gases for e considerable time, and also whether, 
when Mr. Deacon used straight tabes with the 
mixed gas pasting through at different velocities, 
the gases in both instances had attained the same 
temperature when it came in contact with the 
sulphate of copper ? 

Dr. Gladstone observed that many interesting 
points started up in one’s mind in connection with 
this subject, and he should like to know more fully 


ef the substance was the active| why the lecturer believed the sphere of action to 


include molecules not in contact, and that the de- 
composition was not due to direct chemical action. 
It appeared to him that it was unnecessary to sup- 
pose the cause to be the mechanical striking of the 
molecules of the gas against the sulphate of copper 
surface in their passage through the apparatus, and 
therefore depending on the flow, for it must be 
remembered that when a gas was mechanically in a 
state of rest the molecules composing the gas are 
in a state of motion, and that when we heat that 
gas this rate of motion of the molecules amongst 
themselves vasies, although the gas is still mechani- 
cally at reat. | 

Mr. Deacon replied that he thought it would 
save the time of the Fellows present, and avoid 
getting over old round, if they woul rmit 
him to put aside technical questions, an reply 
only to those which had a scientific interest. 
the first place, there is a definite range of tempers- 
ture where chlorine is fréely formed, but no chlorid e 
of copper, although at a higher temperature the 
sulphate of copper is partly converted into chloride. 
This enly pe to pure a poe of copper, which, 
even after the action had been continued for six 
months, contained but mere traces of chlorine. In 
the presénce of clay, however, the sulphate of 
copper is deoomposed, and chloride formed, probably 
owing to itë containing some base which combines 
with the sulphuric acid. In the case where the 
exterior glass tube contained two clay tubes of 
different aoe ane ess coming in contact with 
the copper salt, certainly had the same temperat 
althon moving with different velocities. With 
regard to his allusion to chromium he had expected 
from the well-known oxidising power of chromic 
acid that it would have been very active, but, on the 
contrary, he had found that it was reduced to oxide 
of chromi which is one of the most inactive 
substances. ith reapect to the theory he had laid 
before them, without vewshing for its correctness, 
he coukl say tin ië was the only wag he knew of 
accounting for the results ho had obtained. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


Society of Art? Music Baamtneationn.—The 
newly-issued resalts of this year’s examfnatitem in 
musical theory and composition ander Messrs. Hahn 
and G. A. Maofarren, show that of the 87 certificates 
and three prizes awarded by Mr. Hullah, tonic sol-fa 
pupils have taken the first prize, and 69 (more than 
three-fourths) of the certificates. Mr. Macfarren has 
awarded two prizes and 86 certificates, and sol-faists 
have taken both the prizes and 81 of the certificates. 
The Society has now relinquished its mrieal examina- 
tions, in which, during the last six years, 504 certificates 
have been issued, more than three-quaréere (449) having: 
been obtained by tonic sol-fa pupils Ix Mr Hallah's 
examination the ordinary notation and nomenclatars- 
of music is strictly used; in Mr. Macfarren's Qub 
exercises may be worked in either new or old notation 
at the candidate’s option. The Counof of the Tanto 
Solfa Colle,e, having tried in vain to induse the Boine 
and Art Department and the University of Londes to 
carry om these examinations, has d ined, @ 2 
provisional measure, to undertake the work for tie 
years at least. 


Incubator.—A Mr. Hunt has pafemted an im- 
proved incubator or apparatas of simple and inexpen- 
sive construction for hatching eggs, and also for rearing 
the young when hatched. The incubator is composed 
of two bored placed one within another, 4 clear spune 
being left ut évery ‘Detween them (say of out 
lin.), whieh is filled with a nonconductor of heat. 
The inner box contains a metal vessel, which is fille@ 
with heated liquid (say) every twelve hours, and abeve 

centain the eggs for incubation. 

geadeated and aiv is admitted by a. 

férated lid at the top of the cater box. That past of 
the invention relating to rearing the young when. 
hatehed; whieh the inventor calls " the: mother,” ia. 
constracted as above describéd, save that. ihe ven. 
for the heated liquid is placed at the upper part of the 
box, 80 as to leave a sufficient s to the young 
to warmth. The liqnid is i to and drawn from: 
the apparatus by pipes and cocks suitably arranged for 
sech purposes. 

Gas Purification.—The report on gas perifies- 
tion by the gas referees, which some time since was 
sent by them to the Corporation and Me i 
Board ef Works, has been published. It announces 
that the gas referees have devised a new method of 
ptrification, by which the gas can be almost entirely 
freed from the sulphur-impaurity at every gas - work · (as 
at Bow- common and Beckton) where lime can be ased. 
But, although the report is dated in January, and the 
referees state that they had informed the engineers of 
the Chartered Gas Company of their new method of 
using lime-purifiers, the official testings for the 
quarter ending with March show no improvement 
whatever in the purity of the gas supplied to the City, 
either from Beckton or from Bow-commor. The 
monthly averages of selphur m the Beckton gas sines 
the year began have been as follows January, 45 
grains per 100ft.; February, 44; March, 38; ile in 
those months respectively the impurity has beer as 
high as 58, 61, and 68. In the gas supplied from Bow. 
Common, the average of sulpher in January was 23, 
grains per 100ft.; February, 28; Murch, 31; while in 
those months reapectively the sulphur has been as high 
as 85, 80, and 86 grains. 
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LETTERS TO THE SDITOR, 


— 


[We do not hold ourselves vesponstble for the opinions 
of our correspondents. Phe Editor respectfully requesta 


unicat hoyld bed by 
that om ont si nns Jupiter would be invisible to any dwellers in his most 


distant satellite. This is almost as bad as Mr Lockyer's 
mistake about Hoggins’s 
for testing the luminosity of certain nebulw ! “ Hyrab 
Soen” may take it for granted that under his 
supposed conditions Japiter, as seen from its moat dis- 
tant planet, would appear asa red-hotorb showing a disc 
65 times as large as our moon’s. This disc would appear 
just as bright as red-hot iron. I conceive that on a dark 
night a globe of red-hot iron subtending to the eye 


pemible.) 

All communications should be addressed te the Editor 
of the ENGLISH MECHANIO, BI, Tavistock-stree, Coment 
Garden, . 0. 

All Chequas end Post Ofice Orders te be made payable 
te J. Pasten KipwAaps. 


—— 


“I would heve every one wre whai he knows, end as 
much as he but no more: aad that not in this 
only, bat in all subjects: For sach a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physiol: a 
vice from whence gress imconveniences derive their 
original.” Monin igne's. Saapa, 


— 


%% In ovler ονν Eat reference, Covrespondentewhen 
speaking of any Letter inserted, will oblige by 
mentioning the suavber ef the Letter, as weii as the page 
on which it appears. 

wer 


A GIANT PLANET. 

(4446.]—" Hnau Sonn” (letter 4429, p. 334) is a 
pleasing exitio Ib appears there is o much loose 
reasoning" ia my article (Imay as wall admit the 
anthership) that it is not amiss to call the attention 
of your readers to it.” This, hewever, Hyrab Scen” 
only talks of doing; for he proceeds to attack part of 
a sentence which does not belong to my reasoning. 
Let me give the whole sentence. runs: And after 
all, let us ramember that the theory chat Jupiter is an 
intenasly heated globe —a theory to which we have bren 
led by the consideration ef muny observed facts, and 
whioh, in its turn, suggests very satisfactory explanations 
of ether observed facts—would merely show that [as 
Ju and Satarn hold an intermediate position 
een the sun and the minor planets in respect of 
size, so those giant orbs hold a corresponding position 


in of inherent heat).” The part in brackets is 
the only part quoted by “Hyrab Scen.” All my 
reasoning had been already given, and I was merely 


describing the character of my inferences, in 
that half sentence whieh “Hyrab Sen chooses to 
present as part of my reasoning. Then comes his 
startling disoovery that 62.000 is not the arithmetic 
mean between 8,000 and 840,600. Has Hyrab Seen” 
never heard of a geometric mean? and would he 
denounce a mathematician who said shat 2 is a mean 
between 1 and 4,” becanse 2 is not the arithmetic mean ? 
Is net 82,000 pretty near the true geometric mean 
between 8,000 and 640,000; and do I attech the 
slightest importance to the numerical relation? I 
do not think any one of my readers (including 
**Hyrab Scen") for a moment denbted the real 
meaning of my statement. Then he goes on to 
the question of size as distinguished from 
s diameter; and he says. When we remember that 
the gun’s bulk is more than a thousand times greater 
than Jupiter's, wo shall easily see how little he (Japiter) 
is entitled to hold the place the writer assigns to him.” 
Does Hyrab Scen“ need to be told that Jupiter's 
bulk is more than a thousand times greater than the 
earth’s ? or that it was the (rough) correspondence 
between this relation and the relation between the 


“wag 

femparatere it locke very nch like straggling to find 
the woterials with which to build atheory at any price.” 
He mest have known perfectly well (or why garbie the 
extnact from the aboye quoted sentence ?) that the 
materials for the theery hed been already ound ee 
the italicised words above; and that. the theory would 
mot he in the least affeeted, owen theagh Hyrab 
Soons“ reasoning were correct. 


apiter “ Hyrab Bosn” 
holds that “the clouds of Jupiter must be as dense as 
a Newfoundland fog bank,” and alao that they must 
partake more of the nature of semi-condensed steam 
than of terrestrial clouds.“ When he has selected be- 
tween these utterly discordant must be's it will 
be time to disonuss his inferences, which af present 
seem based on a convenient miziase of the two. It 
further appears that granting Jupiter to have snoh 
and such a tewperatare, the amount by which 
his aatellites“ temperature will be augmented, ‘admits 
of strict calaalation.” Unfortanately Hyrab Scen'“ 
does sot give us any illustrative caloalation. He only 
telle us that if Jupiter's heat be 1.200 F., the outer- 
most satellite must recelve less tham 2“ fsom such a 


source. I should very much like to see the ealcula tion 
by which this result has been achieved. I fancy Hyrab 
Seen counts degrees Fahrenheit much as a sehoolboy 
counts marbles. 


Amazing, also, is the assertion that if not illumined 
the sun and shining only as a red-hot planet, 


ingenions experiment 


an angle of 44 degrees would be discernible without 
“ any optioal power greater than our unassisted vision.“ 
But Hyrab Scen shares the common error that dis- 
tanee per se bas an effect in diminishing the apparent 


brighta se of a luminous object. 


In the third paragraph of his letter Hyrab Soen" 


makes me say that Jupiter shines three or four times 
as brightly asa globe of his size should if reflecting the 


aun’s light only. He omits the somewhat important 
words, i constituted like Mars or the moon.” To 
remove all misapprehension, I actually added the 
words, Jupiter shivos, in fact, very nearly as brightly 
as though he were constitated like one of our terres- 


trial clonds.“ This would, however, have suined 
“ Sens i argument, and is ac: 
y not admi 


men, fer instance, by saying that “sunshine here is 
handreds of times brighter than the light emitted by 
a body heated to redness"? He can hardly mean that 
a body illaminated by sunshine is hundreds of times 
brighter than red-hot iron. If he does, I would ask, 
“What sort of body?“ Does a piece of black cloth, 
for example, illuminated by fall sunlight, shine hun- 
dreds of times brighter than red-hot iron? If he 
means that the sun's disc as we see it is hundreds of 
times brighter than red-hot iron, then what does he 
mean by the sun's light at Jupiter being one twonty- 
seventh pert of what it is on the earth? The sun's 
dise as seen from Jupiter is just as bright as the solar 
disc we see. It is its apparent size, not its brightness, 
which is reduced to one twenty-seventh by the increase 
of distance. 

Bat Hyrab Scen knows perfectly well that in my 
article on Jupiter I only weigh actual evidence, and 
deduce certain probable inferences as to Jupiter's con- 
dition. I do not attach the slightest weight to the 
questions whether his satellites are inhabited, whether 
he warms them, and so on. I only touch on these 
matters in the conolading paragraph of the article. I 
expressly indicate my belief that auch considerations 
afford no valid testimony for the theory embodied in 
the essay, adding that theory must stand or fall saco- 
cording to the evidence in its favour or against it.” Nor 
even do I describe the evidence I have gathered to- 
gether, in the body of the article and elsetchere, as in 
any sense conclasive. 

I hoped, when I read the first sentence of Hyrab 
Scen's letter, that I was coming upon honest criticism, 
from which I might learn something. To such 
criticism Iam always glad to listen, and not unfre- 
quently I have found in it good reasons for modifying 
or abandening opinions of my own. Nor do 1 in 
the least mind how strongly it may be seasoned. 
But Hyrab Scen's” criticiam is not of this sort. He 
garbles extracts too cleverly for me to suppose that he 
is either so simple or so ignorant as he represents 
himself. 

To a critic of another sort, who asked recently 
whether there may not after all be living creatures in 
such a world as I take Jupiter to be, I would submit 
that life on a red-hot globe, if pessible at all, mast be 
of a kind too far ramoved from our experience to be a 
at subject for reasoning or discussion. 

Nena A. PROCTOR. 


14447.J— HyraB Scr“ is sadly wrong in his 
ocriticiam of the remark (let. 4429, p. 884) that a 
diameter of 82,000 is mid way between 8,000 and 
840,000. It could hardly be more accurately so. The 
nearest whole number to the mean is 81,975; and if 
these are taken for the earth, Japiter, and the sun, the 
latter will be in diameter just as many times Jupiter 
as Japiter is diameters of the earth; in surface also, 
as many Jovian surfaces as Japiter would display 
terrestrial ones; and in bulk, the sun would divide into 
as many Jupiters as Jupiter would into earths. What 
other intermediate dimension would ‘‘Hyrab Seen” 
suggest as midway ? He remarks rightly, however, 
that a mere red heat wonld by no means account for 
the fact (if it be a fact) of Jupiter and Satarn each 
emitting a sensibly greater amount ef light than can 
fall on them from the sun. It would require a decidedly 
white heat, as high as that of melted oast iron, to rival 
the brightness of a white objoet reflecting even Jovian 
sunshine (a twenty-seventh part of ours), or perbaps 


even Saturnian, which is about a hundredth of tbe 


intensity of ours. This admits of easy proof, even in 
London, this fine weather; for if we let a sunbeam 
paas through any concave lens, it will so diverge that 
an object placed in the shadow of the lens, and at 4:2 
times its focal length, will be just as much sanned as 
Jupiter, and one at 9 times the focal length will be in 
the condition of Saturn. We may thus exactly repre- 
sent the sunshine of any exterior planet, and with a 
convex lens that of Venus and Meroury. 
your hand at three-tenths or at six-tenths of the way 


ing him as reflective as snow or white lead, 
greater ratio if he is only as reflective as the inferior 


the former case of Venoreal, and in the latter of Mer. 
curial sunshine; and the appearance of these planets, 
as well as of Mars, very well agrees with theory, sup- 
posing all about as reflective as the moon, or a lightish 
gray slate. But not so with the two giant planets. 
Years ago the sight of their oocaltations by the moon 
impressed me with the idea that they far too nearly 
resembled her deeper-tinted portions, and Jupiter even 
her bright edge, to be emi 
and a hundredth of her average light respectively. 
Their total lights might be very exactly compared, 
without much difficulty, by their images in conver 
mirrors, removed to different distances from the eye, 
till they are equalised, by night; and by 
moon's reflectiveness might similarly be 

that of white lead, frosted silver, soot, lamp-black, or 
other standard materials. This is, I suppose, the way 
Dr. Zöllner arrived at the result of 1 85 shining 
“ three or four times” as much as he could by sunlight, 
though the three or four” seems to me very vague for 
a serions experiment, 


g only a twenty-seventh 


the 
with 


Bat surely such a result would be conclusivety tested 


whenever a satellite and its shadow are both seen on 
the disc and near its centre at once, which is not a rare 
event. If the planet’s total 
times his possible reflection, his independent light 


light be “three or four 


o8- 
na 


must be at least two or three times the reflected, 


lanets. On the probable assumption of the satellites 

aving no native luminosity, then the spot shadowed 
by one would be twice or thrice as bright as the sunned 
satellite itself, so that whenever the two are seen well 
within the disc, say in the central half of its area, the 
body must be decidedly the darker of the two spots. Ia 
this so always; or rather, has it ever been observed? A 
late correspondent described a transit in which, when 
the shadow entered the disc, he was surprised how little 
darker than the satellite it was. Bat thia must have 
been at the border, where, by hypothesis, Jupiter 's non- 
luminous but reflective envelope is alone visible. His 
brightness does certainly decline towards every border, 
like the sun’s, and contrary in this respect to that of 
Venus, and notably of the moon. But en the self-lumi- 


nous hypothesis there must be a mejority of the diso 
whereon shadows, far from being must be 
never, in any case, 60 dark as the satellite casting them, 


if visible at all. On the other hand, the common 
theory of solar light alone requires them to be always 
darker, aud, indeed, absolutely black, unless the satel- 
lite casting them bare æ very great atmosphere, for 
nothing else can reflect or refract solar light to them in 
sensible amount. The other satellites are either absent 
ge in ts ation ott ter’s temperatere is surel 

gain, the question of Ju y 
now far more within expe reach than that of 
stars. If Mr. Huggins has detected ony star's heat 
rays with his refractor, how mach more might be ex- 
pected of the 6ft. Rosse mirror, with some 80 times the 
grasp, and no passage of the rays through an medium 
bat air! Would, indeed, it were Teneriffe air instead 
of Irisb, and reflection from a silver film on glass 
instead of bronze, and capable of being turned to receive 
rays of the interior plapets or horned moon by night, 
instead of only by day; but atill, this thermometry 
would seem the special work for a giant mirror, and 
considering that its image of Japiter must cover a good- 
sized pea, so that a thermo-battery need not have more 
surface than to be nearty covered by it; surely the tem- 
perature of either the giant planet, or of nebalw, or 
comets (all, I believe, yet untried) must be more 
accessible (as well as more desirable to know) than that 
of stars, which few have ever doubted to be he“ 


Doubt that she stars are fire, 
Doubt that the sua doth move! 


No, Hamlet, we have a retarned to Medisvalism 
from both these donbts, bat y remain in mueh doubt 
about nebulæ and comets (the only bodies in- 
teresting us, as possible and not improbable intraders 
on our home), and even of our neighbour the moon, what 
heat she really absorbs and re-radintes de a question as 
yet strangely ill-approached. The important distino- 
tion of her merely refissted heat rays from those warm- 
ing her has not been made, as it might easily have been, 
by comparisons of radiation from her illamined and 
dark parts, and specially at her two quadratures, and 
between those that have jast left their fortnight's day 
aud those about to enter it. All these are experiments 
that it seems wastefal to grope after with instrumental 
powers so very far below the kighest as all those on 
which the duty has been hitherto threwn. mace 


2 — 


(4448.]—Rarenziec to the artiele with the above 
title, reprinted on p. 244, and to the reply (let. 4429) of 
“ Hyrab Soen, I may be permitted to supplement the 
latter’s objections to the idea of Japiter being a sort 
of midway sun, by calling attention to the planet's 
appearance at quadrature. If he wero & light-giving 
body, there wonld be aoapproach to a gibbous form. 
I am aware that Arago says thero is no phase, bat 
with all due deference to the Frensh philosopher, we 
must not forget that his assertion has been contradicted 
by oar eminently exact observers, De La Rae and 
Webb. This fact alone seems to me to tend greatly to 
nullify the theory that Japiter gives out unreflected 
light unless, indeed, the writer of the article in ques- 
tlon considers the inherent light to be so faint, from 
the heat being of a dull red, as to cause a portion of 
the planet to be invisible at quadratare by contrast 
with the reflected light. If this be so, the gain to the 


By putting, satellites mast, indeed, be slight. 


I may also remark that though Mr. Broznin- 


from the barning-glusa to its focus, you can judge, in! not see the orange belt till 1870, he having, I! 
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vionsly observed with a smaller aperture, it had 
boas constantly observed at Greenwich. 

For my own part I see no reason why we should not 
allow that planets have atmospheres, differing from 
our own in such a way that the heat and light rays of 
our sun are so mollified or intensified as to make 
Mercury and Venus as habitable as Uranus and Nep- 
tune for beings adapted to their respective situations. 

L. 


— 


AXES OF THE PLANETS. 


[4449.]—Tuere is a slight inaccuracy in the state- 
ment made by “F. R. A. S.” (letter 4404, p. 380) on 
this subject, where he says that the equator of Jupiter 
is inclined less than 2° to the plane of its orbit. The 
inclination exceeds 3°. The positions of this planet 
and of Mars are pictured in my charts of the planetary 
orbits. Recent researches by Dr. Oudemann set the 
inclination of Mars at about 14° less than Herschel's 
estimate. I conceive that De Vico’s observations 
of Venus, even if their accuracy be not admitted, are 
scarcely spoken of quite justly when “F. R. A. S.“ 
says De Vico imagined the inclination of Venus to be so 
and so. Webb speaks of De Vico’s work with some 
degree of confidence. Admiral Smyth adopts Bian- 
chini's estimate of the inclination—viz., 75° (between 
equator, plane, and ecliptic). So does Prof. Grant. 

As to Mercury's inclination, can any reader of the 
ExoLI SH Mecuanic give Schriter’s estimate? Webb 
gives it as 70° for inclination of axis to orbit; but I 
am uncertain whether he means this angle or its 
complement, for he speaks of the aris of Venus as 

eatly inclined. Grant says that the axis of Mercury 
A greatly inclined to the ecliptic, according to 
Schröter.” Hind omits all reference to Bessel, saying 
that only Schröter has seen any signs of rota- 
tion. I have always supposed that Schröter found 
the inclination between Mercury’s equator and orbit to 
be 70°; bnt this may be wrong. If the complement of 
this angle is in question, and l’s observations are 
independent, there would seem to be better evidence 
respecting Mercary’s axial pose than is commonly 


I wonder why Mr. Johnson (answer 12164, p. 390) 
thinks Mars so very warm that its heat to ordinary 
animals would be destruction!“ 

Ricup, A. PROCTOR. 


GASSENDI. 


[4450.] —REFERRING to Mr. Birmingham’s letter 
(4241), I think difference of illumination, though 
oocasioning some difference in the t of lunar 
objects, cannot fully account for the differences found 
in our respective sketches. The principal cause I 
believe to be our difference of purpose. Mr. Birming- 
ham has tried to give a general view of the aspect of 
the north portion of the floor of this crater, while I 
almost entirely ed appearances, my aim being 
to note down the place and describe the nature of every 
distinct object seen at the time. Doubtless, it would 
be far more pleasing to the eye, and in no way diminish 
the usefulness of sketches, if they were always neatly 
shaded, as desired by your correspondent “E. B. F.” 
(letter 4881). Only, in that case, details would have 
often to be sacrificed. Now details are certainly what 
we need the most. To understand how celestial 
objects appear when viewed through large telescopes,” 
is not, certainly, an unreasonable desire; but this is 
not the ultimate object one ought to have in view when 
looking at celestial objects. The telescope is not 
merely an instrument to introduce us into magnificent 
shows, but itis a means of study. Mr. Birmingham 
shows ridge 21 (see letter 4076) as extending eastward 
of crater 18. I never saw it thus. On the other hand, 
the position of crater 16 given by him is better than in 
my sketch, as this crater ought to be nearer cleft 20 
than cleft 17. 


Jumet-Hainaut. C. GAUDIBERT. 


P. 8.— Though late, allow me to tender my thanks to 
Mr. Knott for his prompt answer to my query about ? 
Cancri, and also to the Rev. H. C. Key, who so willingly 
gave such interesting and very uncommon details about 
this donble. It would seem that the companion was 
about this time at its nearest approach to the primary, 
as I find (p. 381, Vol. X. of the ENGLISH MECHANIC) 
in a letter of “ F. R. A. S.“ that according to the latest 
measures in 1869 it was 0-40". In May, 1868, Mr. Key 
found it just separated with his 18in., or about 0°25", 
cr 0°80", and since then the distance has continually 
increased. This date, May, 1868, is of importance as 
the starting point to ascertain the time of the revolution 
of this star, which time is not yet satisfactorily deter- 
mined. Mr. Webb, in “Celestial Objects,” p. 199, 
quoting Jacobi gives not much less than 100 years, 
while Mr. Hind (see ENGLIsH Mecuantc, No. 818, p. 
128) gives 58°23 years. 


MILE. 


(4451.]—Tue paragraph, p. 893, quoted from Ameri- 
can sources, may mislead many, as it is utterly 
erroneour. All the world over“ a pint of water isa 
pound and a quarter -, a quart should be 
Ab. 803. Now, the specific gravity of cow’s milk 
ranges from 1°08 to 1°04, and, therefore, the lowest 
weight of a quart of milk, if pure, must be 21b. 9°60z., 
instead of 21b. 2402. I fear Mr. Gail Borden, of White 
Plains, N.Y., must be a cute Yankee, who employs 
measures which would make even a London dairyman 
turn green with envy, though the latter fully adopts 
the maxim once calmly enunciated to me by a Chinese 
to whose charges for milk I objected, “ You want milk 
more cheap, I can,—can put more water.” 


— — — —y-—— 
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ARISTARCHUS AND HERODOTUS. 


{4452.]—On May 12, 1872, you kindly published 
one of my sketches of this lunar group. Unfortunately, 
I did not then follow the excellent advice given by Mr. 
Birt, of numbering each object seen, so that when new 
objects are discovered, their position can easily be 
determined by referring them to other objects in their 
immediate neighbeurhood. This, and also some other 
objects not seen by me before, whose positions I could 
not very well give by referring to that sketch, without 
a long and doubtless confusing description, is my 
excuse for soliciting the engraving of another sketch 
containing the observations of two consecutive evenings, 
the 17th and 18th of Jane, 1872. 


1 is the central peak on the floor of Aristarchus ; it 
was neatly seen on the 18th, very bright, elongated in 
a south-west and north-east direction. I think those 
observers who have large apertures, might success- 
fully look for another small peak on its north-east 
end. 2 is Browning's peak, which was dull compared 
to 1. 8 is the peak I saw for the first time on 
May 80, 1871. It was also dall, but rather easier to see 
than 2. 4, a shallow craterlet along the eastern 
interior slope, nearer to the top. 5 is an interior 
ridge, ranning from crater 4 parallel with the eastern 
ridge of Aristarchus, which I saw for the first 
time on May 1, 1871, but which, I believe, had been 
seen before by Mr. J. Birmingham. 6, 7, and 8, are 
dark portions of this slope quite in contrast with the 
rest. The darkness of 6 is narrower from the floor of 
the crater to ridge 5, than above. 9 and 10 are two 
elongated bright peaks on the south-west wall of 
Aristarchus, but they are not high, I believe, for I 
scarcely could distinguish their shadows on the 17th. 
Just north-east of Aristarchus the surface is very much 
depressed if compared to the portions marked 14, 24, 


and 25, but is very much on the same level as the 
large flat valley running north-west of Aristarchus, 
where 80 stands. I have tried to show this depression, 
as it gives a better idea of this whole locality. In this 
depression 11 is a cleft, and 12 and 18 are two elon- 
gated ridges along its north-east border. Here, also, 
are two other craters which will be described below ; 
14 is a mass of darkish rocks which with cleft 18 
penetrate into the streak of light forming the sonth- 
west border of Herodotus, and divides it into two 
branches. No drawing made with the hand while the 
eye is at the telescope, will give an adequate idea of 
this object. 15 and 16 are two very small craterlets 
on the sonth border of the eastern portion of cleft 18. 
These craterlets were seen on the 17th, when the streak 
of light was on the terminator. The next evening not 
the slightest trace was visible either to the eye or 
imagination, thongh I knew where they are, and I 
carefully looked for them. 17 is the large valley 
cutting the plateau which stands between Herodotus 
and the depression east of Aristarchus, It runs ina 
somewhat south-west and north-east direction. Its 
south-west end opens inthe middle of cleft 18; its 
north-east extremity rapidly descends from the tower- 
ing height where it runs, but it is not cut perpendicular 
as one would think, when some shadow remains there. 
It reaches a small cleft, 56, described below. Just 
south of 17 in the valley there is a small hill seen only 
on the 17th. 18 is a cleft extending from the east side 
of Aristarchus into the streak of light. It rans at the 
foot of rocks 14, but far above the depression on the 
north, and before it reaches valley 17 it is stopped in 
two places asif it had been made of an elongated 
donble crater whose walls were still standing. Its 
eastern extremity clearly stopped in the streak of 
light and the rim of Herodotus showed no cutting, 
and yet I have seen at other times this portion of the 


Sicma. | border of Herodotus quite dark, as if cut. Does 
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cleft 18 cut through this border, or is the darkness 
caused by the shadow of the towering hill 23? 19 on 
the south border of Herodotus is a mound on 
streak of light seen only on the 17th. 20 and 21 seem to 
be the remains of an old crater whose south portion 
has disappeared ; 22 a low ridge inside; 23 is a 
prominent hill between Herodotus on the east, part 
cleft 18 on the south, and valley 17 on the west. 
the 17th its shadow was crossing the east rampart of 
Herodotus, when it came into light. 24 is an 
hill, but smaller on the opposite side of valley 1 
is a very high hillon the north extremity of the 
side of valley 17. At the west foot of this mountain, 
in the depression, there is a craterlet 26, seen for 
first time on the 17th; no trace of it next evening. 
is another mountain not so high as 25; and connected 
with it by a lower range still along the west border of 
serpentine valley. On the top of 27 I found a craterlet 
on the 17th, not seen before by me. 28 is B 
mountain, but I see it still as a crater with the east 
and west sides higher than the north and south. 
is a mound at the opening of the large valley where 30 
stands. 30 is a cleft running almost diagonally through 
this valley. 81 to 84 are mounds forming the sonth 
border of the large valley. South of these mounds 
there are others whose positions I had no time to take, 
South of mounds 33 and 34 there is a cleft following 
their contours to some extent. 36 a crater, 87 and 38 
are two craters, one sitnated just on the border of the 
table-land west of valley 40, andthe other on the border 
of the table-land east of 40, and connected with each 
other by a cleft 39, bulging north nearly in the middle ; 
40, a large flat valley; 41, a crater ; 42, another crater, 
west of which is a low ridge 48, running in the direction 
of crater 41; 44,a low large mound forked on the 
south-east; 45, a low mound brighter than its im- 
mediate neighbourhood; 46, portion of this table-land 
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lower than the rest; 47, an elongated mound 


land; 
two craters; 55 is the great serpentine 
curious object takes its origin at the north foot 
mountain 25; it is enlarged at once more than 
other portion of its course, and encroaches upon 
slope of the mountain. It follows the eastern slope of 
the mountain range 25 and 27, and continues its 
zag course very much as shown in the sketch; 56 is 
opening in the north border of Herodotus, which 
been pushed outwards. Within this opening rans & 
small cleft which connects the great serpentine 
55 with the interior of Herodotus, and along its 
passes across valley 17, but on a lower level, and 
to cut it much in the same way as cleft 18 cuts 
opposite end; 57 on the north border of Herodotus 
Schmidt's crater; 58 is a mound; 59 is, I believe, a 
crater; 60 to 66, mounds. On the south-west of Aris- 
tarchus are ridges somewhat as shown, but time failed 
a to examine them with sufficient attention to deseribe 
em, 


Jumet-Hainaut. 


C. GAUDIBERT? 


SUN SPOTS. 


[4453.] —PossrpLy Mr. Hart's letter (4398) may serve 
to explain the natare of sun-spots. May they not be 
incrustations on the molten substance of the sun? It 
is singular that Sir John Herschel says that he once saw 
a sun-spot break across in the middle—or, at least, saw 
a band of light suddenly appear across one; which 
would be a phenomenon precisely like that mentioned 
by Mr. Hart, where he says that the hardened lava at 
A. 


Jcry 5, 1872. 
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NOVEL METHOD OF SAWING TIMBER. 


[4454.)—Awn extremely original method of sawing 
timber has been recently patented in the United States 
by Dr. G. Robinson. It consists in applying a method 
hitherto employed in removing tamours from the 
human subject to the felling of trees and cutting ap of 
wood. Most of your readers are aware that when a 
current from a galvanie battery is passed through a 

latinam wire the latter becomes red or even white 
Rot. This red-hot wire is made to burn through a 
tumour or other exorescence which it is desired to 
remove, and the idea suggested itself to Dr. Robinson 
that wood might be divided in a similar manner. On 
trial it is said that this proved to be the case; for on 
pressing pieces of wood against a red-hot platinum 
wire through which a current of electricity was passing, 
and im g to them or the wire a movement 
imitatory in a way of the action of a saw, they were 
divided in any required direction. By fitting the wire 
with handles so as to gnide it in any and every 
direction the most intricate fretwork can be done. 
Some of your readers, who have the requsite appliances, 
will probably ent and let as know the result, 
especially as to the cost of the process. G. J. H. 


WIRE-COVERING MACHINES.—ßII. 


[4455.]—In reference to diagrams last sent (let. 4410, 
p. 881) of the wire-covering machines, I did not mention 
that the wire has to pass ugh the machines twice, 
and sometimes three times; if more than one wire is 
required two operations are needed to cover one wire. 
Sometimes three or four wires are made to pass 
through the same die, consequently there are as many 
separate currents of electricity; each wire has a 
separate covering first before it is made to pass through 
the same die. order to prepare the material for 
covering the wire it is necessary to employ strong and 


Au IA 


powerful machinery. The tenacity of the material 
can only be understood by those who have had the 
working of the same. The writer has not only 
supplied these drawings, but worked the machines 
and worked and cut up tons of the material. Gutta- 
percha must first be cut up with a machine, by some 
called a devil,“ next it is heated in a tank, the water 
kept boiling by steam; when sufficiently heated it is 
taken ont and transferred to the masticator, whence it 
is thoroughly wrought into a mass resembling more the 
appearance of common putty, only of another colour, 
and more tenacious. It is then taken out from each 
masticator in masses of abont 160lb., and transferred 
to the hydranlic strainer from which it has to pass 
through a fine wire gauze, backed by a 11 per- 
forated steel plate, after passing through this all im- 
purities are removed. After undergoing several hours’ 
more mastication it is again carried to the machine- 
room to be cut up in 80lb. pieces for small pickles or 
masticators, and after that to 401b. pickles. When a 
wire machine is to be charged one of the 401b. pickles 
is taken ont and passed through hot steam rollers; as it 
passes through it is rolled ap in a long roll and then 
cut in charges the size of the cylinders, and the screw 

lunger set to work. The second cylinder is charged 
2 the like manner; as soon as the first cylinder is 
nearly exbausted indication is given by the planger 
ringing A bell to summon attendance, the stop cocks 
are turned in turning off theexhaust; the charged one 
is turned on, the empty plunger is ran out, and the 
cylinder recharged to be also in readiness at the next 
sound of the bell. No. 1 is the principle of the 
hydraulic strainer; A, water-tank, cog- wheels working 
foar eccentric pumps; D, stop cocks for forcing 
piston and plunger, or withdrawing the same; E, 

linder; F, planger; G, cylinder with vacanm for 
an. C, safety-valves. No. 2, the 1601b. masticator. 
No. 8, end section of 80lb. and 401b. pickle. 

Josepa WILLIAM FEWNRLL. 


THE NEGRO. 

[4456.] — FrippLer’s” difficulty (let. 4365), which 
superficial would-be critics in every age continue to 
make, about deriving negroes and other varieties of 
man from one ancestor, Noah, overlooks the fact that 
no history, Biblical or other, has ever implied the 
existence of more than a quarter of Noachian or 
Adamite blood in any modern race. Our common 
father, Noah. is represented as the last Adamite, or 
member of that peculiar, lset-formed, and noblest 
human race who lived commonly 900 years, bad 
children at the end of five centuries, and in no case 
under the age (according to the most trustworthy 
copies) of 162. Such a race must have been, as Pro- 
fessor Owen has lately pointed out, different enoagh 
from any now existing, to merit, according to any 
extant zoological ideas, being classed as another 
species, rather than mere variety. Perhaps the rare 
but well-attested phenomenon, in all historic times, 
especially the most civilised, of very old persons occa- 
sionally ator amie teeth (as old elephants, &c., regu- 
larly do) may be a case of atavism, or casual reappear- 
ance of an Adamite peculiarity, inherited through our 
single Adamite ancestor, Noah. But did Noah, like 
his nine paternal ancestors, marry an Adamitess? 
The suddenly shortened life of his son, barely three- 
fifths of his own, and still more shortened in all that 
son's posterity, surely implies that Shem was only a 
half-blooded Adamite, and his mother one of the 
„daughters of men” mentioned in Gen. vi. 1, 2—i.e., 
of the Nephilim or inferior and shorter-lived races, 
wherewith the higher caste of Adam, who had long 
been called by the name of the Lord“ (iv. 26, marg.), 
or had been a sort of Israel, or sacred, g an 
ruling Brahminical caste among antediluvian man, 
began first in Noah's time to in . There is not 
a word to imply this new custom of the Sons of God” 
had been forbidden, or was. generally wrong, or incon- 
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sistent with Noah's character as “a just man and per- 
fect in his generations.” The latter phrase may mean 
no more a mon or may not refer to 
morals at all, but imply a man of perfect-or pure race, 
he being the last on earth who was so. Now, if his 
youngest son, Shem—born after the first prediction of 
the Deluge, indeed above twenty years after (vi. 8, 
viii. 18, xi. 10)—was, as we see the story implies, a 
half-caste, there can be no reason for supposing his 
elder brothers higher born. Bat they were the sons 
of two, and probably three, mothers; of two at least, 
because Gen. ix. 21, corroborated by the Pagan proverb 
% as old as Japetus,” implies Japhet to have been old 
when his were not so; and decidedly older 
than Shem, even centuries older, would his eldest 
brother naturally be, if his father married, as all his 
forefathers had done, in their second centary. Bat 
then the mother of Japhet cannot be supposed to have 
not borne her third son till two or three centuries later. 
The obviously greatest probability is that she died ; 
and not only she but a second Mrs. Noah, the mother 
of Ham, some time later. This is implied by Shem 
being called (after Ham's posterity has been described) 
Shem, “the brother of Japhet the elder ’’—a brother 
of old Japhet in some sense wherein the intermediate 
Ham was not so. It may mean brother in character, 
or in maternal pedigree, their two mothers being of 
one race or nation, and in either case implies Ham to 
have had a different mother from both. But if, as is 
thus plainly implied, our three fathers were each a 
half Adamite only, and maternally descended of two, 
if not three, distinct non-Adamite varieties er s 8, 
each would be most likely to choose a wife of his own 
mother’s race (if not of his father, Noah's, which may 
have been providentially prevented, or oren forbidden); 
and hence their children, the first thre» born after the 
Flood, would be only qaadroon or quarter Noachites ; 
three of the grandparents of each being of one race, 
we know not how distinct from Noah, bat if no 


| tarther than present Malays, Mongols, and Negroes 


are from Caucasians, these first-born postdiluvians 
would be as different as a Sambo (or three-quarter 
Negro), a three-quarter Malay, and a Mestizo (or 
three-quarter Carib and one quarter European). And 
such dilugion of the long-lived Adamite elementis plainly 
implied, in Gen. xi., by the longevity in Sbem's line 
falling not gradually, but first to about Aalf the old 
standard, and then, after three nearly uniform genera- 
tions, as suddenly to abont half again. Doubtless the 
mass of antediluvians, the flint- folk,“ and other kinds 
of Nephilim, had been shorter lived than ourselves, not 
having the quarter of Adamite blood that, asa whole, 
we moderns inherit one with another. 

“ Fiddler must surely allow, then, that our common 
descent from Noah does not preven our supposing 
the differences seen between human varieties to be 
far older in origin than his time, or even his ancestor 
Adam's. Not only does his story, when examined, 
make such differences probable, but I maintain it 
makes for one race being as specially marked off from 
other four or five as he says the Negroes are. It plainly 
represents Ham as more different from his brothers 
than they from each other. Now every son of these 
three must have married either a cousin or sister, 
and as we read of no law against the latter, 
though it would be naturally the rarer case, there 
would arise in the next generation six varieties, 
the purely Semitic, Hametic, and Japhetic, and the 
three sorts of half castes, more in number than the 
three former. Ham's and his wife's peculiarities in their 
fall intensity could only descend in the family of sach 
of his sons as married a sister. Now, of his four 


d | sons (Gen. x. 6) there is but one, Phat or Pat, to whom 


Negroes, or central and scath Africans appears trace- 
able (see Nahum iii., 9, spoken of the city of Thebes, 
or No-Ammon). The other three, Cash, Misraim, and 
Canaan, are well identified, as fathers of the dark but 
not black they having doubtless married 
cousins, and only Phut a sister. 

If Negroes were not Noachides, they would have no 
traditions or ceremonies alluding to the Flood, the 
Ark, the Dove, Noah’s Sacrifice, &o. But such they 
have, as well as all other races. The Jonkanoo dance 
was a memorial of the great deliverance, which they 
still preserve in the Weat Indies, or did during slavery, 
though their masters, by making them repeat it for 
their amusement, at any season indifferently, eradi- 
cated ite re and chronological character. In 
Cynric R. Williame’s Tour in Jamaica,” 1926, it is 
noticed. The chief dancer, thongh chosen for 
activity, wears an aged mask and white beard worthy 
of Noah, and the Ark is always represented by a model 
of a roofed vessel. The marvel, in the varieties 
the traditions have taken among such separated tribee 
as Mexican. Chinese, Polynesian, is that so many 
should be isable and unmistakeable, when we 
consider how the te of civilised ancient Egypt, 
for instance, had ised the whole subject, to feed 
the national vanity with ideas of th fabulous 
antiquity. None, probably, could guess that in their 
nory, as preserved by Plutarch, the killing of Osiris by 

brother Typhon, anag or his divided body to sea 
in an ark, &0., was the g of humanity, or the 
antediluvian civilisation, personified as Osiris, by the 
Flood, also personified as Typhon, &c., were it not 
for the chronological note that all these things were 
said to be done on the 17th day of that month wherein 
the sun (in Platarch’s time) enters Boorpio.“ 

If the most separated nations had not a common 
ancestor, it would be quite inexplicable how their 
theogonies came to agree in the attributes, relation- 
ships, and alliances of all their principal and secondary 
gods and goddesses. When Greeks or Romans 
learnt the mythology of any newly found distant 
barbarians, they had no difficulty in g their 
own deities. One nation could always tell which of 
another's gora was their Baturn, or Valcan, or Pan, or 
Silenus, either by the characters or kinship and 
marriages ; for marriages of every nation, however nume- 
rous, are all related, and married to brothers, sisters, 
or cousins. But this would not have been, unless the 
myths related to the same real persons, the children 
and grandchildren of Noah. They are seen through a 
multiplying glass, bat rarely aro two confounded. One 
man, by the difforent sides of his character, became 
various gods. Noah, being father and ruler of the 
golden age, but being also inventor of tippling, and 
these characters being too ineongruous to ere long 
to one subject, he necessarily becomes, as the great 
Saturn, one deity, but as Bacchus, quite another, 
among the secondary roles pasion . S0, again, he was 
in one view the father of g and men, but yet was 
rather the past father, old Cronos, superseded, and his 
dominions taken by his three sons, of whom all nations 
knew, and how the youngest and yet mightiest raled 
earth in a special sense, the most continental and dry 
regions, another the sea and isles uf the Gentiles,” 
and a third the hottest lands and swarthy races. And 
all knew of the “ war of the giants,” the first rebellion 
of Cashites against Shem's authority, soon after suo- 
ceeding to his father’s peaceful rule of 850 years; 
agreeing not indeed with the corrupted and absard 
numbers of the modern Jews’ version and English 
of Gen. xi., but perfectly with it genuine readings, the 
Samaritan, and copies used by Josephus and all 
ancients ; which make Peleg’s birth, when the earth 
was divided,” 50 years after Noah’s death. 


Another ooincidence between all the oldest nations’ 
traditions, inexplicable if it were not a fact, is the 
identical change in the length all give to their reig’ 
or generations about that Peleg’s time. It is no va: 
memory, observe, thata l while ago our ance 
were longer-lived than we. This is totally mi-: 
senting the phenomenon, which is an extremely 
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and precise one—namely, that whatsoever people bave 
bapt records af dated time profeasodly reaching above 
24 or 25 centuries n. C. have all written the reigns, 
throughout these 43 centaries at least, of mo greater 
average length than modern reigns, bat all agree just 
as uniformly in making the preceding two, three, or 
four reigns, whichever number they record before tuat 
„date, reigus approaching or exceeding a century. The 
Chinese do this; the Hindoos do it; the Persians do 
it; the ancient Ohaldoans, Phanicians, Egyptians, 
each did it, as testified by Bərosus, Sanchoniatho, 
Manetho, &. Now the length of reigns nowise depends, 
observe, on length of life, bat only on the time elapsing 
between a father's birth and his son's birth. The last 
ten lords of any manor would have had no longer 
average tenure if they had all enjoyed the longevity of 
Noah. The coincidence of histories on this point, then, 
‘is totally distinct from that of patriarchal Jongevity, in 
‘which they equally agree. Thus, apart from length 
of life, the reigns attribnted to the first four Chinese 
emperors from Fo-Hi (the father of the Ark) average 
the very aame length as the contemporary four gonera- 
tions of Shem’s line in Gen. xi., as preserved by the 
Greek and Samaritan copies (not, of eourse, as they 
appear in the Jewish and English, which have for 
these sixteen centuries been well known to have 
suffered intentional sacriloge in the shortening these 
numbers). E. L. G. 


14457. —I am unable to give Fiddler any infor- 
mation as to the origin of the Negro (letter 4865, p. 
858), but I write this simply to correct an anatomical 
vror into which he appears to have fallen. The cause 
of the negro's black skin is not, as he imagines, a dis- 
tanet “membrane consisting of minute vessels charged 
with fluide of the deepest hues.” In order to make 
the. matter clear, I will briefly explain the structure of 
the skin, which is essentially composed of two layers, 
the deeper being chiefly formed of fibrous tissne, the 
surface of which is raised into a series of minute 
elevations; in these the blood-vessels and nerves 
ramify; this is called the cutis; the other layer covers 
over the last superficially, filling all the depressions and 

-@erving to protect it; it is called the epidermis or scarf 
skin: it is entirely eomposed of cells, which being 
spherical next the catis, become more flattened as they 
approach the outer surface. These er cells are 
called the retemucosum; in the Negro they are filled 
with a black pigment, but excepting in the greater or 
e development of this colouring matter they are 
alike, as far as I know, in all races of man. To show 
that climate alone does not cause the black colour of 
the skin in Negroes, it is only necessary to mention 
the Esquimaux, who, living in the Arctic regions, are, 
nevertheless, very dark; moreover, they differ in calour 
from the red Indians, their next deor neighbours in 
America. This fact sufficiently demonstrates the 
meeessity of seeking for some cause, other than 
elimate, for the variations in the tints of the human 
he P. SANTALINUS. 


41568 ]—Wnsn in Bombay a good many years 
ago, I remember hearing of (aud seeing some of) a tribe 
whieh lived in some of the neighbonring districte. 
‘They were Jes, bearing the national stamp nnmis- 
takeable an their conntenaaces, and therefore not mere 
prosely tes. They retained many of the Israelitish 
customs, and kept themselves distinot from the other 
inhabitants. All this is nothing unoommon, but what 
is ao, and is the reasen I now mention them, is that 
they are the same colour as the Hindoos among whom 
bey live, though other Jews of the same district are 
white. If Iam not mistaken in my memory, various 
eircumstances tend to show that these are descendants, 
not from the last scattering of the Jewe, bat of seme 
phen much older colony, possibly from the first cap- 
¢ y. 

I mention this with the hope that some one who has 
had better opportunities of observing these people, 
and more fall and aceurate memory of them than 
myself, may farniah particulars. Such circumstances 
es this, and also the observation that the Americans 
born tend towards the type of the Red Indian, give 
support to the opinion that climate, food, and habits 
-are the oanses of all the varieties of the human race, 
though there is much to be said, also, in favour of 
their distinct origin, and that more particularly as 
~wegards the negro race. SicMa. 


STONE COAL. 


[4469.J—(4414, p. 381.)—Stoxz coat is so named 
from its hardness. It can be thrown about like a stone 
without breaking. It isa general name for the best 
varieties of smokeless Welsh coal used for malting 
purposas. AMATEUR. 


METEOR. 


{4460.]}—Or the evening of Saturday, 29th June, at 
-about half. past ten, I observed a large meteor in the 
western aky. The night was clear, and there were 
acarcely any clonds. The meteor seemed to come from 
the neighbourhood of & and s Usew Majoris, aud 
described a longe curve westwards, sinking below Leo. 
Its colour was an orange red, and was of a dull light. 
It was much brighter than any star above the horizon; 
but might, perhaps, be compared to Regulus, only it 
was of much greater brilliancy. A long train of 
sparks followed, but were instantly extingnished. Tue 
duration of its visibility was not more thau eight 
seconds. ANTABEB. 


BRANNAN’S SYSTEM OF MONOLITHIC 
BUILDING. 


[4461.]—I -accept the invitation of our Hare 
monious“ friend to give my views on the subject asked. 
It is my firm belief that doors, window-sashes, chimney- 
pieces, and even cart and carriage wheels might all be 
made in moulds frem papier-miche or same other 
agglutinative material, and be made as strong as, if not 
stronger than, wood or even iron. I believe many 
years ago that a very ingenions gentleman, by name 
Haddan, did take a patent ont for the construction of rail- 
way wheels in a solid diso of papier-maché ; whether this 
has been adopted I cannot say. What bas been done by 
Bielefield for fall twenty years in the way of house 
decoration, where the great strength of the material is 
virtually thrown away, may, I think, be done equally 
well in articles of every-day use, auch as tables, 
chairs, buckets, water-pans, &c. Considerable tact 
will, however, be required im the making of the 
moulds in such a form and in such a number 
of pieces as to imsure perfyet casting, and afford 
facility in detaching the moulds from the oast- 
ings. I shall certainly try and sae what Mr. Brannan 
has been doing iu the way of concrete floors, and see if 
I ean getawriakle. I may, however, state that in the 
house, or rather wing of a house that I have put op, I 
have availed myself of oonerete floora tarned on iran 
girders 10ft. apart, versed sine of arch l3in. I had 
intended to have placed wooden floors on sleepers let 
into the -concrete, and bought the prepared boarding 
for the purpose; one room alone, however, has been 
boarded, that is the drawing-room, where, possibly, the 
grandchildren may want to have a dance. In the 
other rooms I have let iato the eonerete under the 
skirting a strip of wood 2łin. x lin., to which the 
earpets can be nailed level with the floor, and to secure 
the wood I have nailed every two or three feet pieces 
of iron hoop about 15in. in length, and carried them 
under the concrete; nothing can exceed the strength 
of my floors. The house is, in fact, one solid mass. 
The shell of the arch is at the haunches about 6in., 
and at the centre about 3jin. I fill up the spandrils 
of the arches with dry sand, and over all I put about 
lin. to lłin. of fine cement plaster. I never leave the 
centres up longer than a week; on the eighth day I 
strike them. My stables and farm buildings are also 


built of conarate; in tham bath fleors and roofs’ 


are of conerete -withvut any iran beams. These I 
build all to aae width amal, 18{t, and earry 
my arch from wall to wall. I awmil myself 
of the tensile foroe of iron inside to-vetain+the arch in 
the place of .a battwess entside. I place. a pieoe of bar 
iron bin. by gin. or jin., the whole leugth in the 
centre of either wall; at distances of 5ft. apart I bave 
tie rods of gin. or jin. iron, these are attached to the 
wall plate by means of a strap with two ayes, 10 which 
I bolt my tie rod. 


W, wall-plate. 
8, strap. 
T, tie-rod. 


In these buildings my versed sine is ljin. to each 
foot of span, or 30in. for an 18{t. span. The most of 
these buildings are two storied. My work has coat me 

,aboat 63d. per cube foot for walling, and 84d. for 
roofing and flooring. I tind I can put my roofs on at 
a cost of about 57a. per square, not of roof, but of 
ground eovered ; this inoludes the blackamith's bill. I 

: have lately been constracting dairy and larder tables. 
These I bave bunt on the prineiple of railway dry 
arches with flat surface on the top—versed sine of 
arch about fin. to foot span oontained by zin. tie 
rods. Nothing oan be more beantifal. One of the 
dairy tables has been made abont six weeks, and is 
fully as bard as slate. The only objection I have to 
concrete is that it makes me a prisoner; I dare not 
leave it. I feel sare that some aocident would occur. 
The so-called akilled labour of the English mechanic is 
so careless and self-conecited that it is not enoagh to 
show how a thing is to be done, bat one is compelled 
to sit over the work and actually see it dome. I have 
had two narrow escapes: in one oase owing to bad 
‘workmanship of the blacksmith, in the other to the 
conceited ignorance of the carpenter. If conorete be 
proporly done I do not hesitate to say that it can be 
done at 80 to even 40 per cent. cheaper than briok- 
work, and four times stronger. The material must be 
not only of the best and oleanest sort, but must be 
thoroughly mixed, not too moist, and well rammed. 
Railroad speed in putting filling over filling must be 
avoided; at the very utmost the frame should not be 
filled more than five times in a fortnight, better if only 
three times. This, of course, involves a considerable 
outlay in framing. I bave, or rather had, about 500 
running feet at work at atime. One learns, however, 
as one goes on, and were I to start again I should goa 
mach cheaper and more expeditious way to work 
than I have done. The eorners have always been 
the great difficulty, and a great deal of ingenuity 
has been spent to little purpose in all sorts of 
patented corner frames, all of whieh can be avoided 
by a little arrangement of the frames. In oon - 
crete arching it is best not to nail the ligans to 
the ribs; it is also as well to bear in mind that if they 
are kept a little apart it is much easier to take them 


down; the small rregularitics in the eoMitof the arch 
form an excellent key for the plasterer. With refer- 
ence to the flat floor made by Mr. Braunan with the 
aid of a network of wire, I think the same thivg can 
be done equally well and conveniently with good hocp 
iron, provided time be allowed for it to dry. The 
elder Brunel, I believe, made a floor 15ft. square mth 
nothing but three tiers of lft. flat tiles laid in cement 
on a wooden platform, breaking joints in each tier. I 
believe there is a raised terrace to a public- house, 
somewhere near Notting Hill, on which oar London 
friends may be seen enjoying their beer and ‘baccy 
pretty thick on the ground, of larger dimensions than 
the above, but made in the same way. For my part, I 
believe a monolithic slab of floor might be made of 
‘any size self-supporting, provided the materials were 
good, and time given to let it harden thoroughly. Ia 
Bengal, the floors and roofs of houses are all flat, and 
made of large sal beams, 3ft. or 4ft. apart, acros 
which are placed Sjin. x l4in. battens, a foot apart; 
on these battens are placed two tiers of tiles, 12in. 
square, lin. thick, and on the tiles a mixture of broken 
brick, briok-dast (called soorking), and lime, to the 
thickness of 5in. or 9in., which is beaten down to about 
4hin., and plastered with a preparation of jaggery 
(coarse sugar) and lime. This forms an excellent roof. 
I mention this in connection with a monolithic floor 
for the reason that in one of the old abandoned 
factories of the East India Company in Beerbboom the 
natives had cut away all the beams of a room 22f t. by 
S5{t. or thereabonts, and the floor made of the materials 
above mentioned remained likea vast flagstone for years. 
Our Harmonious” friend alludes to the desirability of 
building at a cheap rate dwellings for the labouring 
classes, in which the young, male and female, may have 
separate dormitories, and the heads of families be seme 
what better lodged than they are at present. There is 4 
pretty strong fever on that subject just now, and a numbe: 
of architects are planning and contriving all sorts of 
cottages, and publishing their devices in all sorts of 


‘magazines, joarnals, and pamphlet Many of their 


designs are no doubt clever, but I have not seena 
aingle plan that accords with my notions of the re- 
quirements of the case. Great taste has been shown 
in she architecture, great oonsidaration for the in- 


+ended inmates, but at what cost? I have never seen 
any of these improved dwellings for the labouring 


classes shat are in reality within the reach of the 
-wages of the labouring classes at a proper rental. 4 
dilettanti landowner, newly made, with an enthu- 
aiastio wife and daughters given to Dorcas and good 
deeds, may stud their acres with model cottages, and 
‘Jet them at rentals of ‘wo shillings a week, realising a 


| percentage of 3.or 8}, bat this is not the gart af bail d- 


ing that will do for the masses, who are left as badly 
off as ever. What is wanted isa class of dwelling, 
with no external ornamentation, but as mach interns) 
accommodation as can be given at a sental.of le. td. 
te 28. a week, and to pay a return of mot Jess than 5 
or 6 per cent. to the builder. I ean see me other 
way of doing this than by building lower soom-i 
osttages entirely of concrete, inclading fler and 
roof, not .a bit of wood in the oconstraetion save 
aug exeapt in the. doors and window nee. At 
this presant mament I am just fuishing a eottaces 
for my gardener, in which I give a living room 
10ft. x 15ft.; parents’ bedroom, 10ff. x laft.; giris 
room, 10ft. x Sit. Gin.; boys’ room, 10ft. x Bft. dip.; 
and soullery, 10ft. x 8in., making altogether a flo 
surface of 620 superieial feet. All the bedroeens hare 
fireplaces, not simply for fire, but for ventilation. 
This cottage, when completed, glazed, painted, fitted 
with fire apparatus, and a poroh at the enitaace, and 
n outbuildings, I shall be able to do at a cost 
not exceeding £85. This would let readily in the neizh- 
bourhood for 28. 6d. a week. I have pat no fireplasw 
in the aoullery, simply a (en gallon boiler. My rns 
for this is, that if the back kitchen or seullecy is tos 
good, the occupants dwell in it like pigs, keeping ths 
main living room as a show place. A friend of mins 
has built a pair of model cottages where he bas 4 
fireplace in his back kitchen, consequently the ain 
room is never nsed, but kept shut up and al wags wel 
mouldy, and redolent of turpentine and beeswax, is»! 
pretty thick on an eight-day clock, and a highly rar- 
nished cheatol drawers. My work has been dane kitber:2 
with concrete made with Portland cement. Within the | 
last fortuight I have been trying concrete made wu 
General Seott'sselenitic lime and selenitioclay. Beond 
be premature to draw conolusions; I may state, bov- 
ever, that the three or four hundred cubic feet of concert | 
wall: whieh I have made in that way promises well, 221 


if it should answer expectations, I shall be able by thè 


une of the.seleniticclay and lime to save not leas has 
twopenoe per foot cube, notwithstanding that far ts 
proper manipulation it requires 25 per cent. or 
labour. Before I conolade I may state that I az 
plastering the inside of my house with this selen:us: 
mortar, and that at less than half the cost of piast 
made with ordinary lias lime, I am getting a beanii 
face for either paint or plaster, without a vestige c! & 
erack to be seen anywhere. Bo good is it that a =~ it 
known architect who came to visit my .plaas 
after a long conversation with, and numerous > 
put to my plasterer so well satisiied with it as to 

me he should insert its usc in the construction of a 2 
of houses abont to be built ander his plans amd i 
spection. And now for a word fer our Exar: 
MEORAxIO. I shall be always happy to give to 
readers the results of my experiments, although 

ia the hand makes writing a task, asthe hand 

keep pace with the idea. An article that would a 
years ago have taken forty-five minutes, now eu 
three or four hours. I have for tho we two 
picked ap so many ideas from the wrilings of “Sig 
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e Jack of All Trades,” “The Harmonious Blacksmith,” 
„Philo,“ and others, that I feel it almost a duty, if not 
a pleasure, to contribute something on mattere 
which on experiment I have either failed or succeeded. 
Kuona Bux. 


` 


MONOLTTHIC. BUILDING., 

(4462.] — TI letter of our” esteemed fellow: worker, 
“The Harmonious Blacksmith“, on this subject is: of 
great interest as adding one more blow to that asnault 
of trath on the barriers of prejudice, ignorance, and 
self-interest, to which they must inevitably succamb 
sooner or lster. That this style of building should 
meet with much adverse criticism and abuse from 
membere of the building trade is only what might fairly 
be expected, seeing that ita employment tends ma- 
terially to diminish prices; and certain of the argn- 
ments employed have, as it is only reasonable to 
suppose: they would bave, certain right and truth in 
them as, for instance, the very favourite one that the 
work being mized and constructed in courses it ia 
practically impossible to give each course the same oon- 
sistomey, and hence weak places result. Now, jnst for 
argoment's sake, grant the objection to be well founded, 
and let us see what results. We have to compare the 
strength of joint between a mass of stone and the like 
in concrete; the stone is emooth-tooled and bedded 
together with a thin layer of cement ov mariar. The 
concrete is leit with a surface more or less rough, 
according to the size to which the staple material has 
been broken, and into every crevice of this surface the 
cement of the next course must run, Now, I venture 
to suggest thas no great effort of mind is required to see 
that sach a joint must be by far the stronger, and grant- 
ing that the material is not in itself of equal tenacity 
with stone still the superiority of joint renders a wall 
of concrete superior in point of tenacity to one of stone; 
as the weakest link in a chain constitutes the measure 
of its etrength, so must the value of the wall be 
measured by the strength of its weakest joints. With 
respect to floors, again, I have no hesitation in saying 
that the plan of open joiat floors as generally used in 
this country is a palpable absurdity, which, combined 
with lathe and plaster partitions, renders an English 
honse the nearest akin to a tinder-box possible to 
imagine, in addition to which all this soundboardiag, 
tends to give to the interior of our . 


dramlike character that peace in anyroeemer whem: tt 
children are at play is asa rule ontiok tlie 
questions Now, with a traly mon structare fire: 


would be next to impossible. The sytem nnd in 
France of making all floors and pastitions of p 
concrete with iron joists for the floora swt: on qaagter. 
ing for the partitions is sufficient to-rendertixe buill- 
ings almost: „and as for. so in mweil-con- 
structed Howse: a damcing: party) overhead) does no 
materially interfore with one’s comfirt. Watz then; 
may we. not expect from a truly monolithic structure, 
ribbed together and braced where requisite with iron ? 
I do not hesitate for one moment in saying that sach 
a structure is as much superior to an ordinary brick 
and mortar one as that is to a weather-beard shanty. 
Ventilation of: the question cannot but. tand to good, 
and I tenet that the subject having ben 

may have from the army of renders of o.“ many: 
valuable suggestions. W. G. C. 


* 


THE HARP. 

[4468.] —Tie extreme grace and bewaty of the tarp, 
the simplicity of its construction, ite cheapness, and 
permanence, lastly its effectiveness as a musical instru- 
ment, justly combine, the writer conceives, to commend 
it to the favourable considération of every one. Of great 
antiquity, its image has been found sculptnred or 
otherwise depicted on the Egyptian tombs. It was on 
the harp that the old Irish performors played, and it 
waa on and for the same instrament as well as for the 
wice that they composed those glorious airs which 
render Irish and Scotoh music the delight and solace 
of the world; strains, the love of which Edward 
Bunting tella us (“ Prospectus of a General Collection 
of the Ancient Music of Ireland,” p. 3) neither the ex- 
perienoe of the best music of other countries, the per- 
verted pnblic taste, nor the influence of advancing 
years, has been able to control or diminish. Therefore 
it is that I wish to see both instrument and music in- 
troduced into our dwellinge, and brought within the 
reach of every one. Banting, indeed, is never tired 
of enlarging on the merits of his favourite instrument. 
The Welsh, who appear to have derived it from the 
Irish. have carefally preserved ite use. It is heard in 
the coneests of London. It is played u in Italy, 
France, and Germany. It is the national instrument 
of Ireland. It may be prodaced in a cheap.and yet 
ficient form: It possessee merite which the piano, 
with every improvement, does not share. I would not 
put down the piano if I could, but let us have the 
also. Aud let it gladden abodes in which there is no 
room for the piano, an instrament which the purse 
does not always suffice to reach, eren if there were 
roen, 

„The piano, hewever admirable in many respects, 
is a costly and somewhat perishable instrument, and 
under existing cirenmstances is certainly not fitted for 
every man’s dwelling. Began with one string te each 
note, it then included two, and finaily three strings. 
Dificult enongh to bring into tune, or to keep in it, 
the piano in many ways is less desirable asa popular 
instrament thah the harp. The harp, if simply con- 
tructed, is a very mach cheaper instrument. It lasts 
longer, it is tuned by the player; and, finally, the 
iring of gut or metal is manipalated by tho finger of 
the performer instead of being separated from it by a 
ries of complicated wooden levers which, in some 


L 
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measure, impair the expression, and render the instrua- 
ment more perishable. The pianoforte is a harp in a 


in | box. Bat if we keep the harp out of the bor, we oan 


obtain a vastiy cheaper, more enduring, as well as in 
some respects mere expressive instrament. For as 
many shillings as the piano numbers pounds, we may 
obtain a cheap, portable, and reasonably effleient in- 
strument that, without impenehment to the real merits 
of the pianoforte, would suffice to realise most of the 
satisfactions realisable by music which could be taken 
into the garden or brought down to the sea-shore, aud 
farther prove an excellent accompaniment for violin 
or voice. 

I am desirous, then, of turning the attention ef the 
general public to the importance of musieal culture in 
general, and of the harp in particalar. I de not think 
that musical culture should be comfined to masioal 
dilettante, thinly scattered kere and there, but oxtend 
to the youth of the whole community; in fine, that it 
should constitute an integral partof general edacation. 
Every one should learn to sing, every one to play on 
two instruments. of which I would have the harp one. 
I dare say that there might always be some whom acci- 
dent or disinclination should disqualify, but, in other 
respects, I weuld have musical culture as mueh. the 
rule as the absence of it is now found to be. I shall not 
enlarge on the excellence of music. Every one who 
peruses these lines is, I dave say, as much persuaded ef 
it as I am myself, Music, in truth, is one of the step- 
ping- stones to a very great enjoyment, and, if not the 
A at any rate among the most stainless that earth 

råds 

The harp has been in usein England itself from a 
very early period. It was under the disguise of a 
performer on this instrument that King Alfred obtained 
admission into the Danish camp. In Scotland it was 
also well known, and we learn from Mr. Gann, in his 
history of the instrument, that Qieen Mary's harp is 
still preserved in a noble Scottish mansion. The 
writer of these remarks has had constructed a facsimile 
of King Brian's harp, as proserved in Trinity Collego, 
Dablin. This beautifal instrament he would wish to 
send to Kensington, but, beautiful as it is, one of much 
simpler constraction would suffice for all ordinary 
requirements. 

The common Irish harp, of some six-and-thirty 
strings, or five octaves, is strung. with wire, the eight 
lowest strings of wire No. 18;. the new six of No. 20, 


the next seven of N, the rext seven-of Ti, and all the 


rest of 25, or five numbers im all. The wires below 
the middle G om the barp- mow beside they writen, and 
‘on which many performere hawo- in suossssion dis- 


ev) coursed, are of brass, but the-uppor comisii: of 
ordinary steel pianeferte wire. Bat: ; wine 
‘would, donbéeless; admisably answer for lower 


re . This, however; is a matter of detail wle, 
‘should the harp. come inte vogue, could be settled: at 
any timo. The French hee, so named, is strang with 
gut, and, as recently constracted, is provided with an 
apparatus for altering the key. The Irish harp was 
andis plaved in but the two major keys of G, one 
sharp and C natural; but the F and C strings could 
be raised or lowered at discretion. I have heard the 
most admirable performers, Italian, French, English, 
Welsh, on the gutharp, a harp perhaps costing a 
hundred guineas or more; bat, ere for myself, I 
found the execution of some poor blind Irish player on 
the wire harp—that could, I dare say, have been con- 
structed for some 30s. or 40s.—go far more directly 
to- the heart. The wire harp—on which Irish 
harpers; going on traditions’ of more a 
thousand years, always play the treble with the 
left hand—I earnestly commend, asa sweet, cheap, 
and most effective instrament, to the attention.of the 
readers of. tke ExneLIsH. Myowanic. and the English 
community generally. The iustrament, if made of 2 
simple bow and sounding-box, would cost the merest 
trifle. A atrong angle-piece of brass or iron would do 
away with the necessity of an upright pillar; wires, 
brasa aud steel, are very cheaply to be obtained. The 
wires at their upper portion are secured and tuned 
d.e., tuned precisely as are the strings of the piano- 
forte. The lower portion of the string passes through 
a hole in the sounding-board and is secured to a loose 
peg or bit of wood behind. Apertures sufficiently large 
are made in the back. of the sounding-box to yield ad- 
mission to the hand when adjasting and securing the 
string. The holes through which the strings pass in 
front are fortified by little triangular bits of metal, or 
a perforated metal plate, properly fastened, can be 
substituted. All difficulties in regard of tuning may 
be got rid of by having recourse to one of Debain’s 
tuned, I believe, metal reed octaves, for I am not quite 
sure, which he has arranged for the use of pianoforte 
tuners, and the name of whioh I now forget: I believe 
the universal introdnetion of the harp, gut or wire, and 
without prejudice to other instruments, would prove 
the greatest boon to the lovers of the divine art of 


harp | masio thet can possibly be imagined, and in this light 


I moet earnestly urge ite universal adoption. 
IxIox. 


FIDDLES. 


[4464.] —Praortce is the only way to decides theory, 
Thick strings sound londer, as a contra bass will drown 
a kit, or, perhaps, a violin—although in the latter case 
I doubt it. Some may remark, because the tones of 
each aro different, one bass, the other treble. Very 
good. But I mean both playing the same tone, say 
upper C, or any of the higher notes; the contra bass 
woald stand a poor chance. You may use the foroe 
necessary to prodace the tone on the bass, and apply 
it to the violin, and (cruel treatment it would be) the 
result would be a shriek. Now, it is apparent that if 
we bow too hard, which we mast do if the string is too 


| 
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thick, we stop the vibrations as though we put a weight 

on the string. The bow remains on the string, also 

the pressure, net so the hammer of a piano; there the: 
string is released. In the contra base we have largo 

strings, which, when ed on in the upper region, 

become useless as representing violin tones, and Bottes- 

sini or any other man could not play solos with effeet 
withont the use of harmonics, or by having the instra- - 
ment strang with thinner strings, which would be a 

mistake, as far as tone is concerned, but excellent for 

manipulation. Then the reason why a gut string will 

not move more than one soundboard is, that it cannot 

bear the pressure or weight sufficient for that purpose. 

If thteker gut is used it becomes a bass instrument, for 
it will not tune up to the desired pitch. I de not mean 
to say that the presenre of the bow would break the- 
gut, bat it would stop the vibration. With t to 
fiddie-string being tuned higher than it is usually, the: 
manipalation would be difficult both as to insuring a 
cloar tone, and fingering. Of course, it could be dene 
if the strings did not break, whioh they certainly 
would. That tabby“ tone noticed by The Harme» 

nious Blacksmith” is the rigidity caused by over 
straining: the string with the weight of tuning, or so. 
many more pounds pressure pat on it by means of the 
peg. Now, Paganini used thin stringu tuned high, and 
produeed a tone equal to a piano. T think he was 
right, bat the tuning, fingering, and everything woald: 
have to be different; but it is most important to know 
this, as we take advantage of the present constraction 

without altering it; rather a serious matter to do. 

As to the reflectors or sound boards (it matters little 
„What's in a name ? ), I feel pretty confident they 
will come in use when known. The late M. Jallien 
would have made use of them, for in an orchestra an. 
entirely new eflect can be made. I presume the reasen 
why a violin sounds louder in an empty room is, because. 
the sounds have a larger plane or flat surface to act 
upon or react without an interposing medium. May 
not my reflector act in the same way, considering that 


it presents a tolerably large surface for the tone to act 
upon ? FIDDLER.. 


AMATEUR ORGAN BUILDING. 


(4465. —THanks to Jesoph William Fennell (letter 
4872). I, however, propose to plaeb a harmonium: 
pau vertically upon. the bellows frame, containing 
twelve rosewood reeds, from OCC to OO (the 18ft. tone), 
without pipes, but with tuning wires: to supersede. the: 
stopped 8{¢. pipes. 

The specification is as follows:—Open diapason, 8ft:, 
metal (12 lowest, Green's stopped metal pipes, tuned 
by the ears), 56; dniciana, 8ft., tenor C (grooved to base 
of open diapason), 44; Lieblich Gedact, Sft., 56; Wald 
flute, 4ft., 56; oboe, 8ft., 58; pruo ary 4ft., 66; 
Bourdon, 16ft. (the 12 rosewood reeds) ; one row 
manuals, CC to G; no awell-box ; 2 octaves pedale 
attached to keys; no coupler; Bourdon stop shuts off 
wind from harmonium-pan. 


Is the organ balanced? If Wald flute is only taken 
to tenor C, will it give more scope for solo playing, or 
will it be a worse organ, having lesa base? If a har- 
monic flute, which is a 4ft. metal pipe overblown, 
thereby giving a 21t. tone, be substituted, shall I benefit 
by the change? How is the harmonic flute made, and 
what ls the scale with reference to the open diapason. ; 
does it require a special pressure of wind? Any infor- 
mation as to the softening of the oboe will oblige. Not 
feeling myself competent to give information on organ 
building matters, I have endeavoured to suggest in my 
queries such data as almost all amateurs must require, 
in order that the space may be rendered common to at 
least a large section of readers. DRAUGHTSMAN. 


— 


WOOD PULP FOR PAPER. MAKING. 


(4466.)—-A stsapy and considerable advanoe in the 
price of rags, from whieh unsavoury and unwholesome 
materials our cream-laid note and other glossy papers 
are usually manufactured, has coincided with a fall in 
the price of paper. The apparent anomaly is castly 
explained. It arises that from time to time very diffe- 
rent materials have been pressed into the service of 
the paper-maker. Straw is well known as the material 
from which a tolerably good paper is manufactured. 
Spanish grass (Spartium svygarem) has been utilised to 
a large extent in some of our paper-mills; in fact, so 
much so that the streams have been dyed and the fish 
poisoned wholesale by the foul refuse whioh is left irr 
the process of manufacture. The bark and even the 

y fibre of the paper mulberry tree (Droussonctia > | 
papyrifera) is used exclusively in Japan, the canning 
industry of witich almost es country produces 
no less than ninety’ distinct kinds of paper. This T 
can vouch for, havitg seen the Japanese at work 
during my five years’ residence at Yokohama. In 1965, 
70,000 tons of vegetable fibrous substance were imported 
by the psper-makers of the United Kingdom. And 
now, on the Continent, we find that wood is used in 
large quantities for the same purpose. 

Heinrich Voelter, of Heidenheim-on-the- Brema, in 
the kingdom of Wartemberg, is the inventor of a suc- 
cessfal method of manufacturing a tolerably clean 
white paper pulp from wood at a low price. It does 
not require bleaching. He has, I believe, obtained 
patents for his process in almost all Earopean 
countries and America. It is adopted by all the large 
paper manufacturers of France, Belgium, Germany, 
Switzerland, Norway, Austria, and Canada. A single 
paper-mill in Germany consumes yearly 500 tons of 
wood pulp, and scarcely a newspaper is printed in 
Germany which does not contain some proportion of 
this material. 
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The cost of the paper pulp produced from wood is 
stated to be nowhere more than half the cost of rag 
pulp, and considerably less where there is a good 
supply of wood and vater - power to drive the machinery. 
IL of inferior quality as regards what is called the 
luxury oi paper, the article thus produced from wood 
is tough, but serviceable and well adapted for printing. 
By mixing wood with rag pulp in various proportions, 

re of different sorts may be produced at moderate 
For printing papers, either white or coloured, 
m 80 to 70 per cent. of wood pulp is mixed with that 
prodaced from rag fibre; 85 per eent. of pine-wood 
ulp gives a common tinted drawing-paper ; from 80 to 
2 cent. of wood pulp serves for writing-papers of 
mel peh colours, the latter proportion of pine-wood pulp 
being used for an ordinary blue letter- paper, whica 
takes tbe ink easily and is pleasant to the touch of the 
pen. Coloured papers fer book-wrappers, tissue-papers, 
paper-hangings, cardboards, are all produeed by 
similar instances in various proportions. No single 
article ef manufacture can be taken as a more distinct 
test of the state of civilisation than paper. Besides 
all those subsidiary purposes of wrapping and packing, 
the direct use of paper for the spread of intelligence 
for the communications necessary to commerce and 
for the service of literature need only to be hinted at. 
The redaction of cost of this necessary is thus one of 
the many boons to mankind. H. B. E. 


———— 


CONDENSATION OF STEAM IN PIPES. 


(4467.}—I am desirous of conveying steam of 294° 
initial temperature, 451b. super pressure per square 
inch, through 2in. wrought-iron gas tubes, in all 850ft, 
underground: — i. e., in the first instance 800ft. hori- 
zontally, then 200ft. vertically downwards, then again 
140ft. horizontally, and finally vertically downwards to 
engine 210ft. The present temperature within the 
mine averages 60°. I require to know:—1. What 
amount of total condensation will take place, the 
steam flowing through the tubes at a velocity corre- 
sponning to the requirements of a steam-engine Sin. 

eter of piston, and making 250ft. (piston ) 

per minute. The tubes to be supposed as non-clothed, 
mt otherwise kept dry. 3. Difference of initial and 
terminal pressure of the steam, t. e., between boiler 
and valve chest. 8. The best way to draw off the 
water resulting from condensation previous to steam 
entering the cylinder. 4. The waste steam from 
engine must be carried away by a Sin. tube going up 
vertically through a shaft direct to surface, a height of 
450ft. This shaft has a strong downward air current, 
so that in winter it often freezes therein to a depth of 
70ft. from surface. There wonld doubtless, therefore, 
be also a large amount of condensation in the waste 
steam-pipe as well, which, however, could probably 
be aceommodated by a proportionately open tap at 
the bottom. 5. If the temperature within the mine is 
likely to be raised disa bly high by steam-heated 
tubes and resulting hot water. 6. The probable 
difference in point of fael consumption as compared 
with a 5 of engine to boiler, all else 
being supp the same. 7. If in consideration of 
there being no dead material, in the shape of rods, 
cranks, 4c., to move, this system may be regarded for 
draining p as equally cheap in point of fuel 
consumption with the more usual methods. I should, 
perhaps, mention that the tubes would be suspended 
ly in the shafts and levels of the mine. Any 
information on the foregoing wiil be gladly received by 


Cologne. A. W. E. 


DRAINING MINES OF WATER. 


[4468.)—I am given to understand that of late com- 
pressed air is being employed for driving pumping 
machinery fixed down in mines at convenient points 
for draining pur . Would some kind contribntor 
to our j who may have had experience in this 
way, give me information thereon? I require an 
effective power of about six horse-power for this 
Lea ac and its application to the pump, 440ft. hori- 
zontally and 410ft. vertically away from the point at 
surface at which the production of the compressed air 
could take place. I am, however, uninformed as to 
the question of cost of power thus obtained. The 
compression would in the first instance have to be 
effected by a ateam-engine, either direct-acting, or 
air-pump, or otherwise, and the air would have to be 
compressed, as stated, to a distance of 860ft. The 
mest suitable An with a view to a possibly 

engine within the mine, would be 60lb. per 
equare inch above atmesphere, and it would be 
desirable to use the air expansively for the sake of 
economy. In order to compare with other pumping 
arrangements it would be necessary to know what 
relative power to that given out wonld be required to 
compress the air at surface, and the probable duty 
obtainable from a bushel of coals thus indirectly 
consumed in the production of power. The absolute 
work to be done is that of raising 2,000 gallons of 
water 410ft. vertical height per hour. 


Cologne. A. W. B. 


TURRET CLOCK LINE. 


[4469.] —Wit some of “our” readers kindly give an 
opinion of the following idea:—In case of turret clock 
lines breaking, it has been suggested that a stout 
wooden bucket (just large enough to freely admit the 
weight upright) fixed to the floor directly under the 
weight's position, with three springs screwed to the 
bucket inside, bending to the centre, and a cushion at 
the bottom, would break the force of the fall, thereby 
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The idea, I think, is remarkably good, providing the 
weight shall fall exactly perpendicular; but to sup- 
pose it would in my estimation is positively absurd, 
as I naturally suppose that any substance whose 
length is grenier than its breadth, or, that is not of 
spherical 8 „ is acted on in falling more or less by 
the force of gravity and air pressure, causing any such 
substance to tarn over and take an indirect course, the 
same as an ordinary rifle bullet fred from a smooth 
bore would by no means take a direct line. And as 
well as the action of gravity and air, a falling clock 
weight would, in violently snatchiag the piece of loose 
line through its pulley, be pulled on one aide, and I think 
the probability is that in a fall of 80ft., a weight of 
2001b. would reach the ground at quite an uncertain 

int, and possibly 2ft. or more ont of a perpendicular 

ne. A firm kind of mattress would then be one of 
the beat means of checking the force of such a fall, 
and bnekets for that purpose, I believe, are useless; 
but for satisfaction I shall be obliged to any one that 
will give an opinion on the bucket idea. Cunrrovs. 


WATER BELLOWS. 


[4470.] —Havina often seen inquiries in your valuable 
paper about a useful kind of bellows for a smith's 
forge, I send the accompanying sketch, which I trust 
will be easily understood. The machine is called a 
water bellews, and is made of wood—hooped, staved, 
and headed same as a cask. The taper is to allow 
hoops to be driven up tight. There isa division in 
middle K of wood, and a space about Ĝin. left at 
bottom L for water to through. Two valves B and 
O of leather are fi (about Gin. square) one on each 
side of division K. The lower part of cylinder is filled 
with water P; a pipe H conveys blast to farnace. 
When the machine is turned in direction of arrows A, 
air enters at C, valve B closing. When the machine 
is reversed in motion, valve C shuts and valve B opens, 
and vice versd, the air being discharged at pipe H, Fig. 
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9, which acts same as a trunnion, the water P always 
keeping ite level, but the spaces on each side of 
division K are lessened and increased as the machine 
oscillates backwards and forwards by lever X, or any 
other contrivance to give the reciprocating 
motion. The air is constantly being drawn through 
valves B and C, and discharges through pipe H to fire. 

The advantages derived from this machine are 
cheapness, that there is a very steady blast, and no 
leather required except for valves B and C, and little 
power necessary to work it. 

The above could be made of metal. I have seen one 
of these bellows at work for a number of years with 
good result. 


Jamaica, W.L, May 28. 


SEWING MACHINES. 


[4471.]—In reference to the Robin Hood sewing- 
machine described and figured by R. Tansley (letter 
4878, page 855), I should like to know whether he has 
used it, as well as invented and made it, as he says, 
and also what good on earth it can be to have a sewing- 
machine with ten (or even two) needles set close 
together in a row. It is self-evident that the work 
must pass through the machine either at right angles 
to the row of needles, or in the line of said row. 
the former case you will have ten closely-packed lines 
of sewing—Cui bono? and in the second alternative, 
you will have but one line of sewing, but done ten 
times over; and a pretty mess it would be. And cui 
bono again? The only way out of the puzzle that I 
can see, is to suppose the feeder has a monstrous 
long-stitch motion, and makes the work jamp through 
for the length of ten stitches at each go. What an 
artful dodge! not very pleasant, though, for the opera- 
tor; and I cannot suppose that any woman would be 
induced to use such an alarming apparatus even by 
the temptation of making 3,000 stitches a minute,“ or 
more stitches in two minutes than she could make by 
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preventing injury to anything beneath the tower floor. hand in one day.” I had all but overlooked the fact 
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that each stitch would also be the length of ten 
stitches, unless every stitch were separately fastened 
off before the feed made its next stride. But I am 
puzzled and give it up. Sarely no fellah can under- 
stand it. The House calls vehemenfly upon K. 
Tanaley to Explain, explain!“ He has judiciously 
omitted to show any trace of the stitching and feeding 
machinery. Surely the whole thing is a “ goak,” to 
which the inventor seeks to add piquancy by the naive 
inquiry if there is such a machine at work." 


„W. H. T.“ asks (query No. 12247) after a wheel- 
brake for the Wheeler and Wilson sewing machine. 
Mr. Mabson, of Newcastle, somo years ago invented 
a very simple and effective one, which, with his other 
improvements, is applied to that form of the Wheeler- 
Wilson called the “Belgravia,” but I believe it is 
patented. It consists of a wodge-like piece of wood 
suspended on a pivot above and towards the front of 
the fly-wheel, to which it offers no resistance when 
travelling in the right direction, but at once wedges it 
tight if it tries to go wrong. Mr. Mabson's inventicas 
wore described in the Enciish Mgonmamic some two 
or three years ago, but they have been much improved 
since. The names applied to them are mostly rather 
stupid; for instance, this brake is called the “‘ wheal 
preventer,” and sometimes “ preventer” simply. The 
one in plain English means a thing to prevent wheels, 
and the other, to prevent m general This 
by way of parenthesis. 

Neither the “Belgravia,” however, with all ite ad- 
vantages, nor any other form of the Wheeler- Wilson 
that I have seen, has any means of starting the machine 
above the table—a most important desideratam, which 
Singer’s, Thomas’s, and many other machines possess. 
Instead of that, the operator has to leave go of the 
work with the left hand—the very one that is most 
required in guiding it—in order to give the fiy-wheel a 
shove; or else, very awkwardly, to cross the right 
band over the lap and under the tabte, and ali amongst 
the work. In every other respect the Wheeler- Wilson 
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in " Belgravia” form—is surely the 
most effective and uncoompli of all lock-stitch 
machines. It has of late had applied to it an improved 
feed, called the ‘‘ Archimedian,” which works by cams 
on the spindle, giving positive motions only, and thus 
dispensing entirely with springs. The only aprings ia 
the whole machine, in fact, are those of the tension 
discs and of the cloth presser. Tho latter is adjustable 
to the requirements of different fabrics, by an ingenious 
contrivance. I hope A Practical Man will give a 
good critical account of this machine and all its parta 
If he does not, I should like to send you a drawing 
description of the Archimedian feed aforesaid. 


G. W. L L. 


THE PHENOMENON OF ARGOS TOL. 
(4472.]—In reply to Sigma’s” questions (let. 4353, 
p. 852), the phenomenon at Argostoli havi been 


taking the levels asked for, I can only reply from 
memory and judgment, which, however, will be 
near the mark. The transverse section of the point af 
ingress of the sea-water, and also of the channel along 
which it flows to the point of disappearance, may 
It will be about SR 


As my guide informed me that the water is always 
running, and there being a depth of 8ft., while the sea 
level in the Ionian sea is rarely disturbed to the enden 
of more than about 21t., the flow, or rather descent, ia 
no doubt, continuous. 
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Boats can approach the sea barrier close to the point 
of inrnsh, but the channel is too winding for a boat to 
traversé. There is no appearance of a reef either close 
inshore or in the offing ; indeed, I can speak positively 
as to this, for I saw nothing of the kind in 8 nor 
do I find any indication of one in a plan which I have 
before me of Port Argostoli. As to a race or strong 
current, so far as my experience went, there was no 
evidence of either. I have been riding at anchor in 
various parts amid the Ionian Islands—once for five 
months between the Islands of Corfa and Vido—and 
we always rode head to wind“ i e., of course, when 
there was any. 

E. L. G.“ mentions five points at which the sea 
rushes inland; the probability is, therefore, that this 
description may not apply to the other four; however, 
the phenomenonis the same. As this matter has had 
„E. L. G's“ attention, perhaps he will give us his 
theory, for I am sure he has one. Sigma,” too, and 
several others, might give their opinions on this very 
interesting question. J. W. RoDWELL. 


THE ANCIENT CONSTELLATIONS. 
[4478.]—I am quite at a loss to imagine what Mr. 
Proctor means by any one of the constellations 
(let. 4408, p. 880) having got its name from its 
aspect,” but the “very strong evidence about the four 
named will perhaps enlighten me. He can hardly mean 
that the stars scattered over the „ Argo 
go connect themselves, apart from others, and into a 
ship-like or canoe-like form, as to have suggested this 
form (turned in all manner of positions) to the most 
separated races of men! As little does it seem con- 
ceivable that tribes of both hemispheres, regarding the 
present winter quarter of the ecliptic, would find its 
stars divide themselves into three groups, and these 
suggestive of a centaur archer, a goat-fronted walrus or 
seal, and either a pourer or pouring vessel of water! 
Which of the latter (as the same stars make both) 
does the aspect“ suggest? The grand fact about the 
zodiacal signs, we must remember, is that not their 
figures, but only the ideas—only the meanings of 
their names, are everywhere identical or connected, 
some or all. The Chinese, most peculiar in this as in 
most other matters of tradition, seem, indeed, to have 
but one or two of the twelve identical with ours, and one 
or two connected in ideas—as dragon for lion, serpent 
for scorpion, mouse and hare for ram and crab. at, 
in the second volume of Asiatic Researches,” Sir 
Wm. Jones has an essay to prove the independence and 
antiquity of the Indian zodiacal signs, whose names 
he translates, beginning at our Aries, as Ram, Bull, 
Pair, Crab, Lion, Virgin, Balance, Scorpion, Bow, 
Sea Monster, Ewer, Fish.” The Bow, he farther says, 
consists of “ eleven stars, the y, , 3, 5, 9, T, 6. y, o, E, m of 
the Sagittary.” Maurice, in his“ History of Hindo- 
stan,” maintains that the oldest authorities make it 
only a bow, with neither arrow nor archer; and it 
was connected with all the neighbouring asterisms, 
especially the Ship, the Altar (both, admittedly, of 
immemorial antiquity, and known to all tribes that had 
constellations), and the Victim and Sacrificer, which 
classical authors allow to have rightly and originally 
accompanied the latter, though the Sacrificer has 
curiously turned into a second “ Centaur, and 
the beast in his hand, which Ptolemy knew only 
as a Beast“ undefined, has since become our 
“ Lupus.” Besides these seven of the most ancient 
asterisms, those writers claim to identify with Noah’s 
history at least four or five more; without going to 
the length of Jacob Bryant, whose three great quartos 
of Analysis of Mythology” (uhappily without an index), 
they admit to have brought an overwhelming body 
of evidence,” for the Noachic origin and meanings of 
not only most of the myths, but all the 48 ancient 
constellations. We may at least admit the“ Corvus,” 
so inexplicably placed, to be best accounted for as one 
of Noah's birds; and the zodiacal Fishes, which the 
zun enters next after the Deluge sign, to represent the 
nliar condition succeeding to the memorable 40 
2 downponr, the two opposed classes of fish, swim- 
ming one over the other, in the sea, and its temporary 
freshwater covering, before their complete mixture. 
As for the zodiac of Dendera, supposing it reallv 
the very ancient one Mr. Proctor implies—though 
I believe its Roman date is now regarded as settled, 
—it wonld have had no bearing on my remark 
about us “westerns,” which the context must surely 
have implied to include all west of Ararat. How- 
ever, I find that it was incorrect to say ‘‘only we 
westerns” had (even to this day) enlarged the Bow 
into Sagittarius, as Hindoos have learat (probably from 
Europe) to make asimilar addition tothe figure, though 
the name remains only the Bow. Sir W. Jones, in the 
above paper, translates a modern Indian account of 
them thus—“ The Ram, Bull, Crab, Lion, and Scor- 
pion have the figures of those five animals respectively ; 
the Pair are a damsal playing on a Vina, and a youth 
wielding a mace; the Virgin stands on a boat in water, 
holding in one hand a lamp, in the other an ear of 
rice corn; the Balance is held by a weigher, with a 
weight in one hand; the Bow by an archer, whose 
hinder parts are like those of a horse; the Sa- monster 
has the face of an antelope; the Ewer is borne on the 
shoulders of a man who empties it; the Fish are two, 
with their heads turned to each other's tails; and all 
these are supposed to be in such places as suit their 
several natures.” In support of the rainbow origin of 
the Bow, Manrice cites the classic story of the Cen- 
taur’s birth (who now holds it) from a cloud; and as 
for Argo, he qnotes from “ Hyginus ” that it is “ the 
ship Minerva numbered in the asterisms, as having 
been built by her directions,“ (compare Prov. viii. 
22-31), “ and the first that ever went on ~ eri 


PLATO.—JUPITER. 


(4474.]—I INCLO8SE a copy of a sketch of Plato as 
seen on June 14, 1872, at 9.19 p.m. with my 8fin. The 
shadows of the original I adjusted by means of a fine 
wire stretched across the field of a 120 power eyepiece. 
I noticed some markings (shown in my sketch) on the 
floor. I also saw several small craters, or crater-like 
formations, near or on the border. The shadows 
appeared sharp and well defined. I have also noticed 
that the radiating streaks which proceed from Tycho, 
Copernicus, &c., appear to consist of higher ground, such 
as rills, &c., when near the terminator, and change 
into streaks at or near the fall. Is this supposed to be 


so? Also, may I ask our obliging F. R. A. S.“ 
for a few star tests for my telescope? It will clearly 
divide 52 Orionis, « Boötis, and many more. Will Mr. 
Proctor please tell me if his theory of Japiter being 
red hot will agree with the complete invisibility of the 
satellites when in his shadow, and the intense black- 
ness of their shadows when in transit ? 
J. W. DuRRAD. 


COMPARING ELECTRO-MOTIVE FORCES. 


[4475.] —Tue following null arrangement for com- 
paring electro-motive forces is, as far as I am aware, 
original; at least I have never seen it described any- 
where: —Join up the two batteries Ei and Es with a 
galvanometer, as in the diagram, so that their currents 
go through it in opposite directions. Also insert 
resistances R and r. Let z and y be the nnknown 
resistances of the batteries, and ii, ia, is, the intensities 
in the three branches. Then we have 

11 — i 2 13 = 0, 
(R+2z)i + gis = E, 
(r +y) i + gis = E 

Now, by altering the resistance R, bring the needle 

to zero. Then, is = 0, and i, = iy, therefore— 


Ei R T 
EA 7 T 


Here we have the unknown resistances, x and y, in our 
result; but, by taking another value of R, say Rl, and 
finding the corresponding value of r, say rl, we get 
the simple resalt— 
Ei n Ri r 4 R 
EZ r-—ri’ dr 
the ratio of a difference in the value of R to a diffe- 
rence in the value of r. This method, involving no 
calculation, as only two differences have to be observed, 
and being perfectly independent of the resistances of 
the batteries and galvanometer, gives very good results. 
A further advantage is that, as i; = i, and no current 


passes through the galvanometer, each battery is heing)| ing; bt 


worked to exactly the same degree. Thus they are 
compared under similar conditions which is not the 
case in Poggendorfl’s and other methods. I should like 
the opinions of“ S. T. P.” and other practical contri- 
butors. In the diagram it appears like a Wheatstone’s 
bridge, but it is quite different in principle. O. 


OUR COAL STORES AND THE ATMOSPHERE. 


[4476.) — Max Iask Mr. Thompson (let. 4349, p. 834) 
how it is that the rate of mortality is lower in towns 
where there is a large number of mannfactories. And 
in one instance I know of (where the manufacturers 
threatened to close their works if they were continually 
prosecuted by the inspector of nuisances for not con- 
suming their smoke) the inhabitants looked to the 
death rate, and finding they were more healthy with 
the smoke than other towns were without it, they 
asked the manufacturers to keep their works going ; so 
that Mr. Thompson’s carbonic acid gas must be bene- 
ficial in the atmosphere. W. ALLAN. 


BALSAMED OBJECT-GLASSES, 


[4477.—“ F. R. A. S.“ in letter 4276, p. 800, was 
quite right in saying, as a rule, only object-glasses for. 
terrestrial telescopes are balsamed, and then only 
when the proportion of the flint lens is such as 
requires the crown lens to be ground to the same curve 
as the flints on the inside surfaces; then they are 
balsamed to prevent loss of light, &c., but principally 
to enable the makers to burnish them fast in the cell 
to prevent inexperienced owners from getting the 
object-glass the wrong way in the cell, because in 
balsamed objects the two outside surfaces only require 
cleaning, while those that are not require all the sur- 
faces to be cleaned after they have been in use any 
length of time. Some firms notch the edge of the 
crown and flint lenses on the two sides which go to- 
gether, which is a very good plan; and these object- 
glasses are preferred by the great majority of ships’ 
captains in preference to the balsamed objects, as in 
using telescopes with balsamed objects they very 
jastly complain of their not being so good when they 
get out abroad, the balsam slipping with the heat of a 
tropical climate. The Barlow lens spoken of by 
„C. B.,“ I may say, requires the inside surfaces to be 
ground to the same curve and cemented, which is its 
principle. Bat as regards balsamed astronomical 
object-glasses the least said the better. 

WILLIAM OLDFIELD. 


[4478.]—I mave cemented a large number of achro- 
matic lenses with balsam, and never foùnd it to shorten 
the focal length. I fancy “C. B.” (let. 4366, p. 353) 
must be mistaken ; but if not, then the inner curves of 
his object-glass do not coincide. Glasses are balsamed 
together to reduce the number of surfaces, thereby 
saving light. Large-size object-glasses are not balsamed 
on account of the risk. Rr. THOMAS. 


MICROSCOPE CASTINGS. — MOUNTING SMALL 
OBJECTS IN BALSAM. 


[4479.]—Ir E. B. Fennessy (let. 4369) will refer to 
the advertisement columns of the ENGLISH MECHANIC 
a few numbers back he will find microscope castings 
advertised for sale. To the possibility of any work- 
man of average ability fitting up a sound, serviceable 
instrument, I can testify, having just completed one 
which will bear comparison with any of the instruments 
sold in the shops at £15. It has English objectives, 
five powers (fin. to łin.), three eyepieces, prism, and 
analyser, and cost me less than £4, exclusive of my 
labour. 

I have no doubt many microscopists have found the 
same difficulty as I have in n objects, such 
as starch grains, diatoms, &c., the centre of the 
slide when mounting in balsam—the balsam, if dropped 
in the centre, or placed at the side, pushing the object 
before it to the edge of the cell. To prevent this, draw 
a ring of balsam round the object, and, as it spreads, 
add as much as will fill the cell, the ring will probably 
not meet in the centre, but the air-bubble inclosed 
therein will be driven out by using a clip after the 
cover has been dropped on. The contraction of the 
ring of balsam towards the centre drives in the objects, 
and prevents them being scattered too far to be easily 
found. Micros. 


MICROSCOPE CASTINGS. 


[4480.] —I DESIRE toindorse the wish of the writer in 
a recent number (let. 4369) “that some one would 
supply microscope castings at a reasonable price.” I 
have lately had the greatest difficulty in procuring even 
a stand, and I went to a great number of working 
opticians, too; they must have had them, but I suppose 
would not part with them. However, I got an iron one 
at last, and am now making the models for the stage, 
&c.; but if I could get these anywhere I would willingly 
pay a fair price for them in the rongh, and I have no 
doubt that a great many others would also - = 


— 


ENTOMOLOGICAL.—V.—ON IMAGOS. 


[4481.] —WiTH regard to killing apparatus, I liko an 
ammonia box used with benzole on wool instead of 
ammonia for stifling insects; and for large moths I 
use a solution of oxalic acid, piercing the under side of 
the thorax of the moth with a pen A Ag in it, which 
dispatches tle insect almoßt immediately. For sugs 

tile bést)rilaces(ate the lee side of w 
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and the rifles and clearings in them, if the wood is not 
too thick; but almost any locality whatever will, in the 
season, yield its epecial variety, and we must remember 
that where there is one there are generally more, and 
if a moth is about a certain time after dusk it will be 
out very probably the same time before daybreak. 
After catching moths at sugar, I think it a good plan 
to prick their abdomans, if at all full, to let out the 
sugar, which may be absorbed by a piece of blotting. 
paper, or the eugar may r after the moth is pat 
in the cabinet. The wingless females of moths are 
hard to distingaish at first from spiders, though prac- 
tice soon us to tell the difference. Virgin 
females of many sorte will, if put in a gauze-covered 
box and placed in woods and such places, attract many 
males. Sallow bloom in the spring and ivy bloom in 
the autumn are as good, if not better, than any sugar 
for attracting moths. Street lamps are excellent spots 
for captaring mothe at, and should oscasionally be 
“swarmed.” Let it be remembered that few motks come 
out mach before midnight. Yew trees are worth beating 
at night and Jay to drive out the moths concealed in 
them. If insects are not set soon they will become 
quite rigid, and then they should be pat in a zine box 
lined with cork and soaked with water, and in a few 
days they will come out quite soft. 

Thongh these notes are short, and might doubfless 
have been written by a more able pen than mine, yet I 
hope that they may be of some use to many of the 
readers of the EnotisH Mecmanic, and I conclude by 


heartily wishing all collecters success in their. under- | I 
taking. 


Exro. 


FINDING INTERNAL RESISTANCE OF A 
BATTERY. 

(4482,]—I Have tried N. T. P.'s” plan (let. 4403), 
and obtained tolerably accurate results. It oan be 
farther simplified by making g, the galvanometer 

= R; then, te halvo the total resistance, 
we have only to take away B. 

If we make the resistance’ unplagged in the first 

equal to twiee that unplugged in the second part of the 


test, or say R = 27, then we.have f =- 8 7 Here: 
we cannot-neglect g, unless itis very small compared 


with r, and if so, our deftection will be proportionately 
small, unless we have a very delicate instrument. 
Having at our command such a refived instrument as 


ng breaking a.cirenit produces no 
teration in tha deflection is very desirable.. T 
want S. T. P. s“ method does not supply, because 
we bavo two operations to perform—viz., te reduce 
R to r, and to pat on the shunt. In the mean time the 
needle has moved, therefore this method cannot be 
accurately called a null method. The nearest approach 
to perfection, that I am acquainted with, is. Manos 
method. Even there the needle jerks when the 
circuit is made and broken, owing, I presume, to the 
direction of the current being ‘iw one of the 
branch citvuite. 0. 


RADIUS OF SURFACE OF OBJECT-GLASS. 


[4483.]—Ix reply to Mr. Cash (let. 4880, p. 855), if 
the crown glass is free from veins, and if he will take 
the density of both the flint and crown lenses them- 
selves, and not the fragments, very correctly, I shall be 
able to assist him in dismissing the curious phenomena 
he speaks of. Till now I have thonght that his crown 
lens was made from what is called British plate, and 
not Messrs. Chance's white crown at all, because I have 
only soen one or two pieces of the density stated in his 
letter seme time ago; but I think he will find the crown, 
when he has taken the density of the lens itself, to be 
2°55. Their white crown in sheets is oftener that 
density than any other. Be certain and state the 
density of both very cortectly to the fourth decimal 
number. Soft jron tools are the best for grinding and 
smoothing object-giasses, but they must be. made in 
pairatotrne each other with. As the object is now, it will 
never make a good one, because the proportions are not 
at all good, and to start afresh will o best way. I 
advise Mr. Cash not to make the focus of the object- 
ar ge 1 he I enough for 

work. myself ollowing propor- 
tions the best: —3 in. diameter to 50in. ions, Ain. 
diameter to 60in. focus, 4 zin. diameter to 70in. focus, 
and bin. diameter to 80in. focus. I consider these good 
proportions, and have found them work well. 


Wu Obo. 


RECURRENT VISION.—ELECTRICITY. 

[4484.}—Tan interesting b described by 
Mr. Petrie (p. 282) does not seem te me te contain a 
satisfactory explanation of “recurrent vision.” The 
latter phenomenon is seen as well with one eye as with 
two, and is far too rapid to be compared with the 
other; indeed, on some occasions have seen, after the 
recurrent vision, persistent spectra, much like those 
which. Mr. Petrie describes, floating before the eye, 
changing colour, appearing and disappearing alter- 
nately in the darkened room, for perhaps thirty seconds 
after the flash—just sach images as one may see at 


any time by looking pee A at the sun when near the 
oe ti then closing thé eyes and turning towards 
e . 


his | of strong watch pliers; you may 
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That the phenomenon is not founded on auy 
peculiarity of my own eye is evident from the 
that I have shown the éxperiment to at least fifty 
different persens, and never found any one who failed 


to see it, At the same time, I wish te say that 


I do not consider the idea of a reflected nervous impulse 
which I suggested as at all certain to prove correct. 
It is diMioult to see how it should take so longa time 
as one-fifth of a second for an impreeaion to travel 
along the nerve from the brain to the eye and back 


I may add that in my own family I have long 
been familiar with hbenomena similar 


In houses heated: by w hobais 
y simply ing over tis ; snd: 
night ladies sometimes reroive 


A TOSS BOS PUNCHING THE RIVETS OUT OF 
BROKEN WATCH-GHAINS. 
[4488.J—Mfost watch jobbers in mending a watot- 
chain have to split the old link before they can get the 
old rivet ont, so as to get a new joint. The tool that 
I and have used for years (of which I send 
aketch) is a most decided improvement on tho old 


system. Any watchmaker can make one ont of a pair 
soften the pliers at 
the ends, drill a hole at one side, tap it, then fit a 
screw with a fine point, spring temper, and at the 
other side drill a small hole exactly opposite, so that 
when the chain is placed under the punch, the rivet 
pops out without any further trouble. 
Em USRMACHER. 


— anaa a 


PERFORMANCE OF TELESCOPE. 


[4486.] —Ix reply to Dr. Blacklook's query (let. 4887, 
p. 857), I may say that the conditions required for the 
experiment on dividing power are simply the most 
favourable; the magnitude of the stars depends on the 
aperture, the discs increasing in size inversely as the 
apertare; the power used should be sufficient to show 
a round diso. 

This question, however, is distinct from the test of 
the telescope’s quality. By choosing twilight a close 
pair may be well divided by an instrament giving much 
false light, which would’ fail on the same object on a 
fine dark night. 

The star 3 Cygniisan admirable test, owing to the 
closeness and faintness of the comes, which becomes 
lost in the light surrounding the large star unless the 
telescope be good. Reflectors have scarcely any chance 
with it, as, owing to the intervention of the plane, they 
exhibit more rings round large stare than do refractors, 
and these rings, brandishing about as they always will, 
make it exceedingly difficalt to perceive the faint 
comes. 

I have very seldom been able to see it at all, and 
never well, with my large reflector, as ordinarily used, 
bat with an excentric aperture of 7in. or Sin., which 
escapes the flat, it is almost always visible and measur- 
able, and as beautiful-as in the finest aaah A 3 

e Y. 


SPINNING-TOPS AND GYROSCOPES. 


[4487.]—As a matter of course Mr. Proctor (letter 
4411) has experimented upon and experienced the extra- 
or resistance which a swiftly-revolving wheel 
offers when turned in any direction contrary to the 

lane of its motion. Now, I would feel much obliged if 

o will explain for the benefit of all of us, how, as he 
says, that a moving at various velocities 
admittedly ling for any poet, no matter 
how short, in a horizontal direction, cam fall to the 
ground in the same time as if dropped from some 
height and acquiring a constantly-inereasing velocity, 
what becomes of the resistance to change in direction 
of metion ? 

I am mach obliged to J. M. Taylor (letter 4861, 
p. 858) for his good temper, as, although unwittiogiy, 

sometimes offend by plain speaking, and must now 
tell him that having counted so much upon the atmo- 
sphere in his former letters, he ars just as 
anxioes now to discard it. Bat whether 


special | 
fact 


atmosphere (| admisaion. 


JULY 5, 1982. 


or vacuo, I deny in toto, until he shows me prost po 
tive, that a cannon ball or any other swiftly-m 
body in a horizontal plane is attracted to the 
in the same time as a body left to fall freely from the 
same height. I am amazed that both E. H.“ an 
himself can hold such an opinion, because if they adtuif 
that the ball travels for any portion of its flight in a 
horizontal direction, then it becomes evident mat 
the ball dropped vertically with constunt?y-accelerated' 
descent must reach the ground first. O. E. D. | 
Will ” E. H.” kindly drop DA assertions, and 
just inform us how he proves that if a cannon bal? 


to | were fired horizontally in vacuo that it woot fall w 
those discussed in some recent letters in your paper. 
fue ib ie not atalè 


practice is being carried on, and to he}~~~avity by 
catehing one of the ng balls, and ent... -aring to 
drag it to the ground. And, in conclusion not to mis- 


abortua- | represent me by attributing to me the statement, that 


in s 
ground if the velocity were kept.ap. 


SPINNING-TOP.—UPWARD DEFLECTION OF 
BULLET. 
(4468:]—-GraviTaTiow acts 


say the 
been altered? We have simply extended the bas 
through which the vertical line of gravity aeta, and, 
theesetically, the top would stand without the altere- 


entire: absence of tremor from. any ever scoured, 
any one of which (and not gravity) would kick sg’ 
over; some power (no matter how infinitesimally ä 
must bè applied to term or remous the centre of gr. 

It is an axiom, aad generally received, I believe; 
that bodies have aœ tendency te retain any 
imparted to them, in fuet, it sesms a natural law, and 
they would retain this motion for ever if none- other, 


the. 
not through gravitation. 
gyrating bodies, whether 
centres of gyration and grevitati 

if otherwise, wobbling ” ensues, proportioned to the 
amount of such divergence ; when coincident, the. top. 


speedy dectrnedion of the machine — in 
s y destruction of the m e | 
3 fly- wheel: or mill stone. 

In the upward on of ballet three points require 
consideration—(1) The difference between the thiekness 
of tho barrel at brearh and muzzle. (2) The almest? 
utter impossbhility of retaining the eye in emot axial 
position with the two pointe of sight, to which is added 
the great annoyance of reflected light from the sariace. 
of the barrel. This would, of couarea, be greabest 
nearest the eye, serving to depress the breech. in ordes 
to obtain sight at the further point. (8) The methed 
of igniting charge. Te be accurate in results, this 
should take place exzactly.in the centre’ of fore-end af. 
charge, next the ballet. It is, therefore, highly 
probable an amount of reality does exist in this lest 
question. It can be easily tested by firing the piece at. 
point blank range in inverted positions, ETA 

GO-OPERATIVE STORES: ag 

[4490.) Mf. R. R Swrrn (let. 48897 mebel 
reiterates the perpetual complaint now heard, that we 
cannot get justice by dealing unjastly; that insane 
rules and methods bring confusion and absurd reenlts ; 
and: He does not gather grapes after sowing thistler? 
Who maker it necessary for his shopman or he ib 
‘* renlise” ae? ie cent., or that per cent; or nm selling’ 
one lb. of stuff in one parcel, and another Ib. in terr 
parcels, to be paid for euch of these lbe., as for two 
equal works? Is not selling one partet 3 
thing? Is not selling ten parcels doing ten 7 
What possible good can he expect for the haphasar@ 
injustide of paying the same for one job and for terr? 


E. L. G. 
THE PIANO: VIOLIN. 


[4490.]—T wave just seen your issues of me Sa, 
17th, and 81st May deta. 4074, 4156, and 4289), ard aze 


and | pleased to find that the subject of the piauo- violin, oœ 


tetrachordton, is being ann vsed, as in this mamner the 
value of the’ instrument will be clearly gathered for 
orchestral and general purposes. I have heard the 
instrument played, and was much plexeed with ite 
sensitiveness and volume of tone, and I should Hite 
all persons who have a real taste for music to embrace 
the opportunity of listening, and, if they choose, pley~ 
ing it also. One of there instruments, of M. Bauder: 
make, has been publicly performed upon for months 
past t Tbeiller's Rooms, Charing-cross Station, to 
Which any person, on presenting his card, can obtain 
M. Maitre, of Paris, purchased all M. 


JULY 5, 1872. 
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Baudet's rights and interest in the English, Belgian, 
and the United States patents some three years back, 
and he is now nbont introducing the invention into 
the English market upon a large scale. I regret that 
8. Bottone did not better inform himself of this fact 
before he penned his letter to you, in reply to The 
Harmonious Blacksmith,“ as M. Baudet had no patent 
to sell to Messrs. Stead and Co., to whom he refers. 
Paendet did try to dispose of the English patent to 
Meaars. Stead, but the sale was never completed, and 
an action is now pending before Vice-Chancellor 
Wickens’ Court to restrain Messrs. Stead from con- 
nag the infringement of Maitre's patent rights, 
which they have been doing to a large extent. 

The instrument I saw and hearå yas like an ordinary 
cottage piano, only with two pedals beneath, to which 
an up-and-down movement was imparted by the feet 
of the player for rotating a roller, situated above a 
series of tufts of hair, these being permanently 
attached to, and standing out from, the strings. The 
keys, which were acted upon in the same manner as in 
a piano, had each a rod at the inner end, at the top of 
which was a strip of rather hard indiarubber; these, 
being lifted, pushed the tufts into contact with the 
soller and ced a vibration of the-strings, which 
gave out the musical notes, the tone and volume far 
excesding that which ean be obtained from a perfect 
piano. H. GARDA. 


2 


Celoused Suns. —-Enxxrun In the list of colours 
on p 888, from “ash-coloared” to “larid,” ought to 
have bean giron in sim lə order, withaut the distinc- 
tions which are given as beadings.—T. H. Bur rHAX. 
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REPLIES TO QUERIES. 
— — 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query-asked. 


HINTS TO CORRESPONDENTS. 
I. Write on one side of the paper only, and put draw- 
in illustration on separate pieces of paper. 2 Pu 
titles to queries, and when answering queries put the 
aumbers as well as the titles of the queries te which the 
replies refer. 8. Nooharge is made for inserting letters, 
queries, ar replies. 4. Commercial letters, or queries, or 
ea, sre not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names pf correspondents are not given to inquirers. 


a 


(10478.}—Pork Diet.—Does A. H. Cooke know that 
pork, as an article of diet, has the following defects 
among others ?—(1) It is less digestible than most 
other articles of food; (2) itis mere difficult to detect 
dissaso in this than in other meat; (3) it is the 
prinsipe refuge for the germ of the tspeworm.— 

NRY NEWMAN. 


I11581.]— Water Wheel.~—iIn reply to D. 8.“ 
I regret to say that time vill not allow me to take 
advantage of his proposal, which, I vill do him the 
justioe to say, seems perfectly fair to both sides. 
However, I shall be glad to see any other correspondent 
taking advantage of it. To find the average efficiency 
would require a number of trials, extending over a long 
period of time. Consequently, any one taking the 
offer, if it was proved in his favour, would have well 
samed it.—P. W. H. J. 


(11581.]—Water Wheel.— May I ask D. 8.“ 
to give us some idea of the form of bis rotary engine ? 
We all know the future value of the rotary principle if 

physical conditions permitted its construction to wear 
‘tight; but I have never yet seen one (a rotary) in 
which I ceuld not at sight seo unequal apeeds and 

pressures of contact garfaces bound to produce their 
ane fault (not practical because won't wear tight). We 
all know the even far better expanaion utilising capa- 
bilities of certain forms of rotary engines over the 
eeciprocatory pistons. Bat may weask him also for the 
“shap. and verse of his figures, 9, 10, and 30 
per oant. Against what makers of modern engines 
does be ley this charge ?—X. M. 8. 


11854. -Pedestrian Tour.—Bome little expo- 
rience in this recreation—its joys and diseomforts— 
made me glad to read Philo’s " suggestion of canvas 
shoes, with stout, broad soles. They are the very thing 
required—that is, if they will stand hard work. Calf 
leather shoes or boots arean abomination,and the more 
you try to make them waterproof the worse they are. I 
mean that they vecome offensive from the confined 

ation, and also from the oecasional soakings 

rom rain or wet ground, whioh are inevitable; and, 
when get to dry,“ they beeome hard and rigid, and 
maake the feet sore. Farther, they look horribly shabby 


rough towel, and put on a change of clothes, or go to 
bed (between blankets preferable) whilst your wet gar- 
ments and boots are being dried. I bave been wet and 
dry, wet and dry, several times in course of a day, but 
kept continually going ahead,“ and, though of by no 


means robust constitution, suffered nought; but, on|thoagh not identical. 


the contrary, felt awfully jolly at being thus able to 
defy the elements to do their worst. Another thing, 


don’t invest in a knapsack. A commodious satchel, | ignoring our atmosphere’s presence. 


not too large nor boo small, is the best thing for atowing 


between this opportnne query and the “Comet of the 
Deluge.“ In fact, Sigma's mistake that water {rom 
a cold steam comet must reach the ground scalding 
hot, and that of Philo,“ that very hot steam shonld 
form a scalding cloud, were mutually illustrative, 
Neither the rain in the first 
case nor cloud in the second need be scalding; but 
“ Sigma's” was the greener mistake, because wholly 
Doubtless, if 
the earth had no more air than the moen, he would 


what your pookets will not contain. It must have a! rightly reason that the diluvial water must-have fallen 


light strap by which to sling it over your shoulder. 
You can then wear it either at your back or ander one 
arm, or 
umbrella 


| 


boiling hot (which would make small differance physio- 
logically, seeing that, if in drops at all, they would 


it in either band, or sling it to yonr | have abant 20 times the velocity and impact of rifle 
“ crome’ (hooked handle), and carry it bnilete). 


Bat our globe’s 40 or 50 mile great-ecat of 


pedlar's pack fashion. There is an enormous advantage air formed at once a cushion and flre-soreen, as it 
and comfort in being able thus to change and change’ does in the ease of the 11 or 12 times more rapid (and 
again the location of your load (be it ever so light a ; therefore 1,331 to 1.728 times more heating) impact of 


one), which quite contrasts with the irksomoness of 
even the best possible knapeack.—G. W. K. L 


I11564.]— Blackberry and Strawberry. — In 
answer to E. L. G.'s inquiry on p. 307, I beg to say 
that the raspberry and blackberry are certainly distinct 
species ; the former is known to botanists under the 
name of Rubus ideus, and the latter as R. fruticosus. 
The raspberry is a native of Britain, and is plentifal in 
many of our billy and mountainous districts, as well as 
in moistaiguations. Withering gives eight or vine places 
-where it isto be found growing wild, and in Carnarvon- 
shire Anne Pratt informs us you have only to wander 
out about half a mile to gather a basketfal. The black 
and red anrrant are distinct species, known as Ribes 
nigrum and Ribes rubrum, and are both to be found 
growing wild in many places in Britain.—AVon. 

(11589.}—-Dry Steam. — I maintain that my 
original statement is correct that superheated steam 
is merely a higher pressure steam, which necessarily 
conteins more-beat and less water ina given bulk, and 
“E. L. G's" latter (p. 886) fully confirma this—vide, 
It may be of no higher pressure than when it was 
wet steam, and in that case it mnst occupy more 
spaoe.“ Now, is not this one way of evading the fact 
that it is really higher pressure or mare heat and less 
water in any given volume of less capacity than the 
boiler? I would ask Calorio“ seriously to answer 
this question. Does he really suppose that he can 
apply additional heat to steam without converting it 
into higher pressure steam? and does he, E. L. G.,“ 
or “ Philo ” imagine that if a vessel be filled with steam 
at 11b. per inch, or that at 100lb. per inch, thet when 
condensed there would not be far more water remaining 
from that at 1lb.? Also, I would suggest to Philo” 
that although only one half educated, I know that if 
the manhole were left off the boiler that the water 
would evaporate far quicker than if merely escaping 
through bis small vent, which proves that what I assert 
is correet—viz., that there is lesa water escaping from 
high pressure steam at the same moment, although 
there may be the same ultimately; and that although 
Dr. Arnatt's theory has something to do with it, it must 
be taken into conjunction with the lesser quantity of 
water isaning from the orifice. Thus, take any boiler 

zand see how many times it would fli the ey linder before 

allthe water was exhansted (having no supply pipe) 
with steam at a high pressure, and see how many times 
Jess it would take to exhaust it with low pressure steam. 
—A., Liverpool. 

(11589. —Dry Steam. — Phils“ has doubtless 
given, from Dr. Arnott (p. 386) the eorrectest way of 
explaining the sudden cooling of a steam jet, but he 
was, and still is, wrong in supposing that high pres- 
sure steam eacaping into air tends only to expand 
down to a pressure balancing the air—the tendency is to 
expand till balancing only the steam atmosphere, as if 
the oxygen and nitrogen atmospheres were absent. 
Dalton showed that a gas or vapour thus diffusing in a 
mixture of them, has its ultimate tension limited 
simply by that of the finid similar to itself, quite apart 
from the dissimilar ones, as if they were non-existent. 
Steam from a boiler, of 30lb. per inch, released into 
an atmosphere whose steam presses but half a pound 
per inch (which is about the maximum of atmospheric 
steam) will expand almost instantly sixty-fold, and 
not merely two-fold, as Philo” imagines. It will be 
sixty-fold whether the half-poand steam be the only 
resistance present, or whether there be also oxygen of 
8-2lb. and nitrogen of 11·2Ib. (as usually happens), or 
airs of double or triple these tensions, even equalling 
or exceeding that in the boiler. These other finids 
merely retard somewhatthe time oocupied in expansion, 
bat do not affect its amount, for the three atmospheres 
are independent. The presence of air, therefore, is 
not necessary to the sadden cooling, as Arnott's 
instepetive experiment seems to lead Philo” to think, 
for doubtless a jet escaping into vacaum (whether 
forming cloud or not) would be as cool. To produce a 
scalding cloud the escape must be into warm and wet 
steam. Two steams of different temperatares, what- 
ever those temperatares be, and both near saturation, 
become on mixture, supersatarated, and therefore form 


from perpetual attrition and dirt. I mean to try the cloud. It is possible, however, for very dry (i.e., very 
canvas boots this autumn; but I certainly shall not superheated) steam, escaping into air also of great 


hilly country, because they throw a severe strain and 
pressure on the tendon of the heel and ankle, which 
ought to be perfectly free. I have before suffered 
severely from this canse. No more elastio for me, 
l thank you. I would rather go harefooted, or with 
rags and sandals, like the rar, now so frequently 
seen in oar streits. Don't be afraid of getting the 
feet wot, or the whole body, for that matter. There is 
not the slightest harm in it, if you don't stand about 
or sit dawn in wet clothes or boots. If you get ever so 
wet, walk yourself dry again, if you can; or if arriving 
wet at your halting place, strip, have a rub down with 


have elastic sides. They are very bad for walking in a | dryness, to diffase invisibly, and form no clead even 


for a moment. This may be what ‘Caloric’ observed 
with Mr. Loee's superheated ateam, bat I doubt if it 
could hare occurred in a moist S.W. wind. I have 
seen a mere momentary cloud re-dissolving at a yard 
or two from the funnel, with even engine steam 
(necessarily wet) in the West Indian dry season. 
Slightly superheated steam would have spread invisibly, 
but wet steam, as that of engines, cannot do this, 
I believe, in any natural degree of drought. Even on 
the Egyptian aud Suez railways it must always form 
cloud for a moment or two. Though “Caloric” did 
not see the connection, there was a curiously olose one 


t 


the November metoors. The upper 80 or 40 miles of 
air-eoat bore, in either case, the brunt of the encounter 
and its heat, radiating most of the latter into apace, 
before the small residue could descend by the very 
slow downward eérial conduction. As for high pres- 
sure steam in its escape forming snow instead of 
water elond, though I never heard of an instanoe, it is 
not an absurd idea, having a clase parallel in the 
escape of compressed carbonic acid, which, from far 
above its boiling point, cools in this manner below: its 
freezing point, 80 as to deposit itself ina snowy form, 
not obtainable, indeed, in any other way.—E. L. G. 


[11625.]—Deaf Dog (U.Q.).—I would use the 
cayenne pepper tea as recommended for "Deafness 
from Oold (No. 11996).—N.B., whenover a dog has to 
be dosed, wear thick gloves.—H. 0’B. 


111001. —-QAuestion in Trignometry.—tin reply 
to my inquiry (p. 309 of No. 876 of EncuisH 
Mercuanic), “H. H.“ (or W. H.,“ whichever he may 
be) says that both the construction and calcnolation 
are adapted to the general problem, whatever be the 
values of the angles about P.” But he does not explain 
how the intersection of the aircles desoribed from the 
centres of the equilateral triangles described upon the 
sides of the triangle A B C (see his directions and dia- 
gram, p. 260, No. 874, the ENGLISH MECHANIC), will fix 
the position of the station or point D. It does not 
appear, irom his diagram, that these circles can inter- 
sect each other in D at all. In his laat letter (p. 361 
of No. 378 of ENOLIsH MEgcHANIC) he says The 
triangles must be isosceles,” &., but an equilateral 
triangle and an isosceles triangle are different things; 
which statement is correct? It happens in Numa's 
triangle that the angles subtended by the sides from 
P are equal, and that the sides are nearly so, but this 
will not occur in actual practice one time in ten 
millions, perhaps. What werequire is a rule by which 
this question may be answered— Whether atation P be 
near the centre of triangle A B C, ar far removed from 
it, eo long as it be within the triangle, and whether the 
angles subtended by the sides from P be equal or very 
unequal. If nobody else does it, I will ons day send 
such a rule.—THEODOLITE. 


[11837.]—-Organ Bellows (U.Q.).—The size of a 
bellows for such an organ should be 4ft. by 3ft. 6in., 
with a pressure of 2}in. of wind.—J. D. 


£11872.) Carbonic Acid Gas and the Atmo- 
sphere.—When I made my calculation I inelnded 
Ireland, and, therefore, took the ares at one hundred 
and twenty thousand square miles. Likewise, the ex- 
pression one hundred and forty million tons should 
have been one hundred and forty shousand million tons. 
I may stato that the weight of the whale atmesphere is 
about: five thousand billion tons and not thirty-five 
billion tons as “Philanthropist” makes it owt to be in 
his reply.—WILLIAM THOMPSON. 


[11969.] -Cochineal.—I believe this insect has 
been reared in this country on its food plant and under 
suitable conditions, bat of course only as a curiosity.— 
E.M 


(11978. —Magnetic .Engine.—Does Glatton“ 
want an electric engine or an eleotro- magnetio machine? 
It is doubifal from his query.—L. C. j 


(11996.)—Deafness Arising from Geld.—A 
pinch of genuine cayenne pepper, with boiling wafer, 
say ‘as mach as will cover a sixpence to a gill of 
water, when half cold used as an ear wash, by pouxing 
in a teaspoonfal at a time, thrice repeated, that is 
three spoonfuls one after another as one wash, and 
used two or three times a day as long as the deafness 
eontinues.—OFTAN PROVED. 


119011.] e Lantern Effeots.—Tbe fol- 
lowing is extrasted from The Magic Lantern : How 
to buy and how to use it.“ The alide to give the effect 
ef falling snow oonsists of a light framework of 
mahogany, between the two sides of which are 
arranged parallel rollers, one of which, being worked 
by a winch handle, unwinds a piece of black linen, or 
silk, pierced by numerons pinholes, throngh which the 
light passes when the fan is lowered, and on N 
the handle in the proper direction the appearance o 
falling snow is produced. Care must be taken that 
the perforated cartain be focused while bringing it 
down, or the snow qill fall invisibly.” A moonlight 
effect is sometimes produced by means of a single 
slipping slide; the scene is first exhibited in colours 
representing a day view, and on palling the glass slip a 
blae tint painted on it is thrown over the picture, 
giving a very good effect of night. The moon is re- 
presented by a circle scraped ont of the blue tint.— 
C. Brown. 


(12012.)— Water Power.—"P. W. H. J.“ « 
siders that my reply to the above question is of 
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practically although correct in theory; he states that I 
havo calculated the natural effect due to a fall of 
water, but that I have not gone any farther. If he 
will refer to my letter he will perceive that he is in 
error; I have made a large allowance by putting the 
velocity v = 10, instead of 19}, to allow for the effeots 
of fluid friction and the well known phenomenon of 
the contracted vein. I stated that I did not know the 
length of the pipe, and I hinted that the data precluded 
great accuracy as in most physical problems; perhaps 
if the pipe is a very long one, the allowance I made 
was not enongh ; a farther deduction should have been 
made for the modulus of the wheel employed, but it 
would vary secordingly as a turbine or other motor 
was used. “ P. W. H. J.” states that in the rainy 
season there might be 2 borse-power, but he previously 
estimates the ordinary power at 4 horse-power ; I made 
my calculation on the supposition that there was as 
much water as could ron throngh the Sin. pipe. To 
suppose otherwise would add another element of un- 
certainty to the calculation. I think it would be 
usefal if some of our correspondents would give us 
extracts from tables as to the practically observed 
effecta of fluid friction as depending on the length, 
diameter, and inclination of the pipe. At the same time 
I must say that P. W. H. J.“ has given practical 
detaila which I could not have furnished. I said 
almost all I had to say on the subject, and I could do 
no more.— PHILANTHROPIST. 


(12018.}—The Fret Watoh and Clock Made. 
—In answer to A Glasgow Highlander,” Reid's 
“ Treatise on Clock and Watchmaking contains a vast 
amount of useful and interesting information; pub- 
lished by Blackie and Son, Glasgow and Edinburgh; as 
also E. J. Wood's “ Curiosities of Clocks and Watches.“ 
There are also a great namber of works on watch- 
making published in French. Ancient writers differ 
greatly as to the date at which clocks were first intro- 
duced. Clandian states that Archimedes constructed a 
machine or sphere for the measurement of time 200 
years B.C., but the most ancient of which we have 
any definite record is the one constructed by Henry 
de Vick or Wick, a German artist, in 1870, of which 
there is a full description and engraving in Reid's work 
alluded to above; but there is no doubt that Vick's 
clock was the invention of no one manin particular, as 
we may fairly infer that different men at various times 
made additions and improvements to horological ma- 
chines, before they attained even that state of perfec- 
tion.—Trmpus FUGIT., 


(12014.]—-Organ.—If E. C.” will refer to No. 859 
of ours, article The Organ Built,” he will find that I 
have explained how to do what he asks.—J. D. 


[12072.] — Magnetic Moment.—I fear that I 
cannet give Beacon Lough” the information he seeks 
without a greater expenditure of time and labour than 
I can at present spare. It is not contained in any book 
I know of, unless buried under a mass of mathematical 
hi which I only very partially comprehend. I 

ould think the readiest mode of getting at the 
magnetic moment in absolute units would be by ascer- 
taining in those unite the current which produces a 
given deflection to each magnet in the same galvano- 
meter (tangent being, of course, most convenient), and 
deducting the force used up in the resistance itself ; 
probably a very careful measurement of the extra re- 
sistance produced by the magnet would also furnish it. 
As to the coil, I do not myself understand the quotation 
from Tyndall, and have not the book to refer to. 
There is an alternating discharge of different tensions, 
and, as B. L.“ sees, by careful regulation of distance, 
one of these discharges can be suspended, in which 
case the “extra current will be brought into play: is 
this what Tyndall refers to. It is by the same means 
that a jar is charged; it cannot be done if both 
terminals are connected to the coatings; a discharger 
must be included and opened to the distance at which 
the one discharge cannot pass ; then sparks pass to the 
jar and gradually charge it.— SIOMA. 


(12106.)—Organ Building.—Stopped pipes will 
not answer well to produce more than one tone, al- 
though they can be made to speak two notes by a valve 
on the top of a chimney,” yet I have always had the 
idea that a perfect organ of one or two stops is prefer- 
able to one with a dozen imperfect stops, and if every 
alternate semitone ia left ont what can be done with a 
number of the little effects which organists often use, 
bat which puzzle the uninitinted so much? An open 
pipe may be used to produce three notes.—J. D. 


(12125.}—Cover Plates.—The sover plate of a 
pront is that piece of meta! added to supply the 
eficiency of the joint of the plates ata bc, and the 
rivet holes in same. If each plate were taken singly, it 
will be zeen that the joint at ais only spliced, so to 
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speak, by plate 5. and the strength is only the strength 
of b, likewise of band c. It should be calculated to supply 
as nearly as porsible that deticiency, taking the number 
of square inches area. Cover plates are neces- 
sary on the bottom flange of a girder, because the 
metal is in tension, say four tons to the square inch. 
Cover plates are not considered necessary as a matter 
of calcnlaticn at top flange of a girder, becanse there 
tho metal is in compression, and the edges butt upon 


one another. Bat the practice is to place them both at 
top aad bottom of a girder; it makes a good joint, and 
is something to the good to resist the varied strains 
that may not have been taken into the general 
account. Four tons to the square inch in tension and 
compression is the practice for wrought iron. I 
generally strike a parabolic carve from end to end 
of girder, and see that my plates are well beyond 
the curve (for load distributed). The formals will give 
the depth of metal required at a, from which the curve 
can be calculated. Do not cut the metal too fine.— 
DRAUGHTSMAN. 


(12125.}—Cover Plates.—By cover plates I mean 
(and I think I have used the correct technical term) the 
plates which are bolted or riveted on each side of a 
girder, sometimes one side only, where a joint occurs 
in the vertical web.— EXcELSIOR. 


(12130.] —Electricity.—The force which urges the 
current from a galvanic current or voltaic carrent, as it 
may be called, is enormously less than the force with 
which frictional electricity is urged on. The conse- 
quence is that the latter or frictional is able to leap 
over or pass obstacles that would stop the former; but 
by linking cells together the voltaic current is caused 
more and more to approach the nature of the frictional 
current. It, however, requires 1,000 cell battery to 


make the current leap over a space of 1000 of an inch 


in air. But an electric current of moderate 
power, furnished with a proper conductor, is competent 
to urge the current across an interval ten thousand 
times as great; but measured by other standards the 
frictional electricity is almost incomparably more feeble 
than the voltaic electricity. For example, it is not 
without special arrangements for maltiplying the effect 
that frictional electricity can be made to deflect a 
magnetic needle. The difference may be expressed 
thus: Voltaio electricity is low in intensity but in great 
uantity, and frictional electricity the reverse. The 
efiection of a magnetic needle and other actions of the 
voltaic current depend upon quantity solely, hence 
superiority of galvanic battery in producing such 
deflection.—P. W. H. J. 


112183. — Hard Water. Try Professor Clarke's 
plan of adding lime-water. Quantity to be added 
depends upon degree of hardness. For very hard water 
you might try proportion of 1 lime -water to 10 water. 
The way that it has been done at some waterworks is 
to let the mixture ran for some distance at considerable 
velocity. For water of 10° hardness the process 
reqnires sixteen hours to render it good serviceable 
water. This, I think, will be the cheapest plan. I 
don’t see how Condy's fluid could be profitably 
employed.—P. W. H. J. 


112188.) — Hard Water.—Boil, and allow to get 
cold, all cooking and drinking water. This will preci- 
pitate some, if not all, of the solid matter it contains, 
and kill any living organisms which may disport them- 
selves therein. To re-asrate it (i. e., to restore its 
sparkling appearance and destroy insipidity) pour two 
or three times from one bucket to another from a 
height of two or three feet.—Henry NEWMAN. 


(12185.)—Chest Expander.— Jack of All 
Trades being so unwell I venture to reply for him. In 
the diagram a is a tube, say a foot long; b piston and 
rod, passing through spiral spring of steel wire, which 


is fastened at one end to piston, at the other to flat 
ring e, held at different distances within the tube by 
thumb - screws d. Of the three sets of screw-holes, those 
marked e are suited for the greatest strength. All this 
gear must fit the tube loosely.— HENry NEWMAN. 


(12186.] —Monkey Nut.—Botanical name Arachis 
hypogea. Will not live through the winter. Used 
largely on the Continent for making a first-class oil. 
Very nice when slightly roasted.—S. BOTTONE. 


[12187.}—Liquid and Solid.— Mercury is liquid 
at all temperatures above — 40° Fahr., but solid below 
that point.—8. BOTTONE. 


112188.) - Chemicals that Absorb Moisture. 
—The principal deliquescent bodies are :—Calciam 
chloride, zinc chloride, caustic potash, posassiam 
sulphide, potassium carbonate, potassium cyanide, 
caustic soda, strontinm chloride, magnesiam chloride, 
alaminiam chloride, iron perchloride, manganese proto- 
chloride, ehromic acid, copper protochloride. &0.—8. 
BOTTONE. 


(12138.)—Chemicals that Absorb Moisture. 
—Carbonste of potash absorbs so much moistare from 
a 0 75 to become almost, or quite, liquid in time. 


(12142.)}—Leaky Tubes.—Wind round the ends 
inside with soft wire, as close to the end plate as 
possible, the wire to be of the thinnest kind.—Rat-Tart. 


(12142.}—Leaky Tubes —I presume that it is the 
junction of the tubes with the tube plate that leaks ; if 
so the collars that fit in over the tabes want removing, 
and fresh ones substituting. A good plan wonld be to 
get the waste ends of wrought-iron tubing from the 
Zus-fitter's, and just ronghly turn or file the surface. 
They muat be at least lin. long, and made slightly 
taper. They must then be gently driven into the place 
of the old ones, not the whole distance at once, but all 
be fitted into their places, aud then driven home by 


degrees. If the old collars have been long in their 
places there will be some difficulty in starting them 
without damaging the tubes. One plan would be to 
loosen the collars at smoke-Box end, which are always 
the easiest to loose, and then drive the tubes ont. They 
can be best driven out by gettinga tabe that will just 
fit over boiler tubes, and driving that against collar. 
The greatest caution is requisite, or it will result in the 
fracture of the tube plate.—P. W. H. J. 


(Will P. W. H. J.“ please favour us with his 
address.—Ep.] 


[12145.)—Small Steam Boiler.—By the cylinder 
being 5jin. depth, I should imagine that it would 
be bin. stroke. Probable number of revolutions = 100, 
and pressure 30lb. (I would here observe that ams- 
tears, in asking questions of this class, seem to make 
a point of omitting both pressure desired and number 
of revolations, making it almost an impossibility to 
answer them oorrectly). Then the piston speed is 


=~ Ta 83°6ft. per min., and pressure upon piston 
.*. Units of work performed = 88.5 x 


is 119-281b. 
119.28 . H. P 835 x 11928 J, abont, taking fric- 


tion into account. Then we havo to designa 4 horse 
boiler. A one-horse boiler requires a equare foot fre- 
grate, and therefore a } horse requires 86 square inches. 
Thus the boiler is to be 18in. long, Gin. diameter, 
and grate 6 by 6in. Now this has to stand 
801b. pressure. The thickness that would safely resist 
this pressure is 05, or l/min. thick. This is No. 6 
B. W. G. For the boiler, there will be at most 400 
square inches. Now, copper ef that thickness weighs 
9-4lb. per square inch. .. Boiler weighs 26lb.; cost 
of material, at 1s. per pound = 26s.; and of labour = 
20s. .*. Total cost = 46s. Any farther information 
will be given if able. It may be either brazed or 
C the former, if a good hand at 
11.— 0 . ve 


(12148.] —Boiler Query.—From “ Molesworth's I 
find 15 9 85 7 5 D = Mans ter of the 
boiler es, P = pressure in po per square 
inch, aan thickness of boiler plate in ear Then 

x * 

T = 800 fer ordinary plates, .'. zz = ao sP 
= 511b. about. The tubes I have not taken into con- 
sideration, but by acting as stays ai will probably 
make the boiler able to stand G0lb. safely. The cal- 
culation sappoers that the rivets are properly 

and proportioned. In nr given, the rivets are too 
small, for 3/16 in. plate requires not less than fin. rivets. 
On account of the smallness of the rivets, it renders 
the thickness of the plates useless, as those jin. rivets 
would yield before the plates. A boiler onght always 
to be so proportioned so that every part would be 
equally likely to give way at the bursting pressure. The 
rivets should be 2tin. distance or pitch. The boerse- 
power I cannot determine without more data. I wast 
to know size of flregrate, whether boiler is vertical or 
horizontal, height of internal fire-box, and kind of fuel 
used.—P, W. H. J. 


(12155.)—The Suspended Shilling.—Another 
Reason Wanted.—I might almost ask H. G. W.“ 
why mackerel always roost in apple-trees, had it not 
been gravely asserted in a semi-demi-scientific work 
some years ago that the shilling would so act, even if 
the holder were not up to the time of day.” The 
assertion that an inanimate body will conform to the 
conventional divisions of time which men use, and 
spontaneously strike the nearest hour, bears a lie on 
its face, and another on ite back. (Query: Would it 
be so suave as to strike up to 24 in Italy ?) The only 
solation of the question is that the holder, consciously 
or. unconsciously, brings about the effect he desires, 
and that a strong wish that it should not overstrike 
steadies his hand, and stopa the vibration of the 
shilling.—Hewry NEWMAN. 


[12158.] — Packing Rings of Piston. — The 
pistons for model engines, and engines of small power, 
are made in two parts, one fitting on the top of the 
other, and the ring or other packing goes between. 
By this plan the ring can be easily turned true. The 
way it is done is this. Suppose the ring is a brass 
casting, then fasten a piece of plank to the a par 
and turn in it a recess so that the ring will tightly ft 
init. In this tarn out the interior to fit recess tarned 
for it in the two halves of the piston, and face traly 
square both sides. Nert place it in position on piston 
and screw the two halves together, clasping it tightly. 
Before doing this the piston-rod must be fixed in posi- 
tion on piston. Then the whole must be put between 
centres in the lathe with carrier on end of piston-rod. 
The ring must now be turned the merest trifle larger 
than piston. It is now to be taken off and a saw-cot 
made at au angle of 45°, with a circnlarsaw. The 
ring onght now to be zin. thick, and fin. to jin. broad. 
If the piston has been turned all in one piece it vill be 
a difficult thing to get a ring on it. One way of doing 
it would be this: tarn a brass ring as before directed, 
heat it, pass it iato recess, and then quench it with 
cold water. I am afraid that yon will hardly make a 
good job of it. In this case steel would be the best 
material for the ring, as it would yield more with per- 
manent distortion.—P. W. H. J. 


[12158.] —Packing Rings of Piston.—Inclaeed 
I send you a rough hand sketch of à piston end 
packing rings, and herewith append some descrip- 
tions :—Sarfaces D, E, F, G, H of bottom half A af 
piston, all turned true to a common centre. Aa also 
must be surfaces D, E, I. J, K, L, M,N, O of apper 
half B. Piston surfaces H, G, and J, K, turned at first 
a shade larger than cylinder’s diameter. The two 
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rings turned at first three-sixteenths of an inch larger | have no doubt that if “Optical Bricklayer" will 
than oylinder’s diameter, and of a width ( er) peeo follow it out, he will in the end find his pains 
such as to jast jam fast, when surfaces D, E, M,N (by dsomely rowarded.—W. Punkiss. 


the throad or piston rod) come to contact by the collar! [19165.)—Cream Oheese.—Tbere is a kind of 
O, N, M, L, E, F being moving contact without any cheese made by the Germans which I hope no English. 
shake. The rings are then taken ont, and zin. alit out men will imitate. I think that the people who could 
by a saw, as shown (Fig. 8) at P, O., R, 8; while a piece eat that with relish deserve a prize medal for enda- 
of thin thirty-seoond part of an ich spring steal is rance. Iwill therefore desoribe the process of making 
riveted to each ring, as shown (Fig. 2 and 8) permitting English cheese as ordinarily carried on. Cream cheese 
their sliding contact on each other through holding | 9 iby rt by mixing an additional quantity of cream 
them both as one ring. They are now pat in their with milk previously to coagulating the whole with 
groove in piston, closed the jin. that has been taken rennet. Rennet is the membrane of the calf's stomach, 
ont of them, and jammed fast by the thread on the red. 110 Abe p = i Leer 5 Shieh pones moves daring 
teeny in sie: rathe ag (in. tha pesvions property to a romarkable extent after desth. All the 


different methodsof preparing rennet have the common 

object in view, to protect it from undergoing putrefac- 

tion. Thisis done either by smoking, salting, or by 

both at once, or, lastly, one of the three methods com- 

bined with the use of spices. When rennet is salted in 
; the dry state it soon produces a salt brine, which also 

exhibits the power of coagulating milk, and is employed 
for that purpose. While in many districts it is the 
practice to remove the milk that has curdled in the 
stomach, custem has proscribed in others the use of 
the stomach, together with ite contents, as rennet. In 
the latter case the cheese is less easily preserved, the 
butter in the coagulated contents of the stomach having 
a strong tendency to become rancid. Jt is remarkable 
how erful an action is exerted by a very small 
quantity of rennet. Thus, one square inch of rennet, 
smoked aud salted, is sufficient to coagulate 80 quarts 
of milk. In Scotland, for instance, where they do not 
employ the rennet itself, but an infusion of whey or 
salt and water with rennet, a tablespoonfal is enough 
to coagulate 120 quarts of milk. The Infusion employed 


A| in the manufacture of the Limburg cheese appears to 
im exert a still more powerfal influence. It is obtained 
Al by allowing salt and water to trickle through the 

smoked rennet. According to the statements of the 


farmers, from four to six drops are sufficient te coaga- 
late 24 quarts of milk. Whether the acid property of 
rennet is the sole cause of this power has not yet been 
ascertained, at Jeast I have not seen it mentioned ; and 
it is to be remarked that very often acid parts of vege- 
tables (say, for example, lemons or bramble leaves) are 
used to assist the rennet, and that that substance, 
according to all experience, becomes more active by 
keeping. Berzelius found that 1 part of rennet only 
lost 06 parts by weight of its sabstance in coagulating 
1,800 quarts of milk. In Cheshire, a portion of this 
dried stomach is put into half a pint of lukewarm 
water, with as much salt as will lie upon a shilling ; is 
allowed to stand over night, and in the morning the 
infusion is poured over the milk. Dr. Holland said 
that for a cheese of 60lb. weight a piece about the 
size of half a crown will often be sufficient, thongh of 
some skins as much as 10 sq. in. is often required to 
produce the same effect. The coagulation of the milk is 
often assiated by means of large caldrons built over a 
fire. The best temperature is abont 104° Fahr. Soft 
or hard cheese, with proper attention to these circam- 
stances, can be prepared at will. Season and locality 
appear to exert great influence in the amount of cheese 
yielded by milk; 8lb. to 101b. of good milk and cream 
should give IIb. of cream cheese.—P. W. H. J. 


(12180.)—Seasoning Pear Wood—A. H. 
Cooke should out the trunk of his pear tree into 
planks, when it would become seasoned much more 
quickly, and woald not be injured by splitting. It will 
turn well, and is a nice kind of wood fer carving into 
ornaments.—E. B. F. 


112185. —Hadnip and Wood Laurel.—Mad- 
nip is an old name of the cow parsnip, Heracleum 
ephondylium L., and a figure is given in Gerard's 
“ Herbal,” by Johnson, p. 1009. Among the virtues of 
the plant these are enumerated :—" If a phrenticke 
or melancholicke man's head be anointed with oil, 
wherein the leaves and roots have been sodden, it 
helpeth him very much, and such as be troubled with 
the headaches, and the lethargie, or sickness, called the 
forgetfal evills.” No special medicinal virtue is attri- 
buted by modern writers to the cow parsnip. I have 
somewhere read that in northern Asia the skinned root 
is a favourite morsel with the natives. Wood laurel is, 
I conclude, Daphne laureola L., spurge laurel, a dwarf 
shrab, not ancommon in woods, hedges, and thickets. 
In most catalogues of native plaats it is named spurge 
laurel ; but in the excellent Flora Vectensis,” Dr. 
Bromfield gives it the name of copse or wood laurel, 
as well as spurge laure]. I remember when in Sussex, 
the sudden clearance of a wood of every plant of this 
species by strangers; on inquiry, the cottagers told me 
that it was taken to market at Chichester and Ports- 
month, and sold as a horse medicine, but I could not 
learn in what class of diseases it was used. The bark 
is hot and pungent enough. The plant, especially the 
bark of the roots, has been usefally applied in some 
skin diseases of bipeds. Sve Pharmaceutical Journal, 1, 
897, and Dr. Callen. I bad some reason for believing 
that the bark of D. laureola was sold as a subatitate for 
that of D. mesereon in making compoand decoction of 
sarssparilla. Ite qualities, indeed, are similar; as are 
those of other species, D. Gridium, Pontica, &c. See 
Dr. Lindley on the subject in * Vegetable Kingdom,“ p. 
531, second edition.—GInanD SMITE. 


(12186.}—Cheap Farming.—Try the Scotch 
rotation orop system, or stall feed all your cattle. 
Large portions of land are ruined by turning it into 
pasture or grazing ground for sheep and cattle. The 
the opinion of the Rev. H. C. Key upon this mode of | grass is trodden upon. killed or stunted in growth, and 
prooedare, as a few words frem him would be worth | the surface becomes hard and barren for the want of 
more than all I eoald say to your querist, although I | caltivation. A great many things could be said against 


centres), and a cut taken from H through d and J to 
K till just fitting the cylinder exact.“ Then release 
the rings by introducing a sheet of writing · paper be- 
tween D E and M N, when all is screwed hard 
and ready for the cylinder. The amount of paper in- 
troduced should not be more than will permit motion 
to the rings without chatter. The paper must not be 
omitted, as it not only prevents unscrewing when at 
work bat will be found in years after, by 3 fow hours’ 
sako a bot water ( g) to give way curiously 
when the piston is required again to pieces. Piston 
rings and cylinder of “cast iron,” when if the cross- 
head guides and stuffing-box on rod be true in a 
riming trap be used, this, 
soon become one brilliant 


t, 
go quite tighi.—X. M. 8. 


[12160.)—Sise of Iron Tool, &0.—I thought 
„Optical Bricklayer” (p. 341) would have inferred 
from my last letter that there could only be one correct 
gize for the polishing tool, the diameter of which should 
be just so much larger than the diameter of speculum 
as the sloping margin of the pitch requires. Itis obvious 
that anything is superfluous, while anything 
smaller will not give enough support to the edge facets. 
The performance of his mirror is certainly very oredi. 
table, but if he aims at still greater perfection, he will 
find that scrupulous attention to the size of tool is not 
of so much consequence as perfect regularity of 

ressure between every part of tooland mirror. There 
b no difficulty in getting this when the two surfaces 
have rubbed together for an hour or two, bat it is in 
the retonches when parabolising that the difficulty 
occurs, and each time the mirror is removed from the 
polisher for the purpose of testing it will be found, on 
recommencing work, that they do not work so smoothly 
as before, owing undoubtedly to the fact that the pitch 
tool has lost ite fine figure. To keep this fine figure 
en the polisher is, then, the point upon which all the 
operator's skill and patience should be brought to bear. 
I regret, for the sake of your querist, that what 
8 stions I can offer I have not yet had the oppor- 
tanity of trying, as pressing en ments have ob 
me to discontinue optical work for some time past, but 
it appears to me necessary that a duplicate mirror, or 
else a concare tool that has been ground and polished 
npon the same tools as the mirrer, should be kept for 
the express purpose of re-figuring the pitch, which 
ahould be done with precisely the same stroke and 
motion as that used for the speculum ; and as soon as 
the concave tool rotates regularly and smoothly upon 
the pitch, the retouching of the speculam may then, 
and not till then, be commenced. I may add that it 
seems equally necessary to figure the pitch tool 
accurately at the commencement of the ‘spherical 
polishing, as for those finishing touches that only 
occupy u few minutes, and on no accoant should the 
speculum be made to do the rough work of rubbing up 
an incorrect er until it assumes its own figure. 
It is advisable, too, to finish the parabolising with 
rouge of the softest kind. I shoald be pleased to know 
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the grazing system, but as it is an easy, indolent, and 

aristocratic way of farming, itis generally adopted to 

ied F ef the labouring classes.— 
T-TaT. 


[12196.}—Rendering New Rope Flexible.— 
Ualay it and make it up softer, or take the turns ont— 
i. e., twist it partially open, or trust to weather and 
wear. White manilla is naturally stiff and unmanage- 
able.—Hznry Newman. 


[12197.] -Roses.—Gloire de Dijon, Maréchal Neil, 
Souvenir de Malmaison, Lonis the XIV., and Sénatear 
Vaisse. These embrace as many colours, and the 
three sections, Tea-scented, Hybrid Perpetual, and 
Bourbon.—IRIsH MEcHANIC. 


[(12199.] Speeding Pulleys for Gut.—Has Mr. 
Williams tried a pair of conical palleys ?—Rar-Tar. 


112199.] — Speeding Pulleys for Gut.—If E. 
Williams will make exactly the same difference in the 
diameter of his large cone as small one he will find his 
gut will drive on any speed. Thus, suppose hie large 
wheel is Akt. Gin., and the smaller speed on his cone 
4in., the next on large wheel is Qin. less in diameter; 
the next on the cone will require to be in. in diameter 
larger, and 60 on; and vice versed, 2it. Gin. in. 
speed 8 * Ain. = Gin. speed; 2ft. 2in. = Sin. speed. 


[12199.] — Speeding Pulleys for Gut.—The 
principle is that the sum of the radii of each speed 
shall be equal. For instance, suppose a driving-wheel 
of 4 speeds to be Bft. diameter, or 86in. at smallest 
groove, then let diameter of largest speed of pulley 
be (say) 14in. Then 36 + 14 = 60, which is a constant 
to be abided by. Let diameter of pulley be required to 
diminish in steps of 2in. Then successive diameter 
=14, 12, 10, 8, .*. diameter of grooves of driving-wheal 
= (50 — 14), (60 — 12), (50 — 10), (50 — 8), that is 
86, 38, 40, 42in. respectively.—P. W. H. J. 


[12200.] —Levelling.—In reply to Bricklayer’s”’ 
question, the figares 50°76 mean 50ft. and 76-100ths of 
another foot, above a fixed datum level. This may be 
called 50ft. 9in. without any greater error than the 
one-hundredth part of a foot, or a little less than an 
eighth of an inch, the exact height in feet of 50ft. Qin. 
being 50°75ft. Andin all cases of decimals of feet, if 
they be multiplied twelve times the result will be inches, 
or inches and parts of au inch. Thus 76 x 12 = 9:12 
—that is, din. and 12-100ths of another inch. And in 
the same manner if the decimal 12 be multiplied 
ae times the result will be eighths of an inch. Thus, 
o < 8 = -96, or very nearly one-eighth of an inch.— 

[12200.] —Levelling.—“ Bricklayer is perfectly 
correct in his assumption; the levelling staff is divided 
into feet and decimals—thus, 50:76 would stand for 
50ft. and 76-100ths of a foot.—Survgyror. 


(12200.]—-Levelling.—" Bricklayer's idea is no 
donbt correct, though he has not managed to express 
himself precisely; the 50 76 represents 50ft. and 
76-100ths of a foot.—ExczLSlox. 


[(12202.)—Boat Building.—The best book, in my 
estimation, on the above subject is The Book of 
Boats," by W. H. G. Kingston, price 8s. 6d., to be ob- 
tained of any good bookseller in the country. It has 
very clear and concise directions for making and rigging 
models of all descriptions; it also contains descriptions 
of all ships and boats to be found floating in any part 
of the world.—A. G. H. 


(12204.]}—Pansies.—In answer to One Anxions 
to Learn” (No. 878), if not already answered, I find 
the following an easy method of striking slips of 
pansies :—Get some good loamy soil (i. e., turfs oat 
from an old pasture is the best, and turn the grass 
side down for about a year, until they are thoroughly 
rotten and incorporated into one mass), } part of this 
to } of dung rotted to mould, and 4 part sand. Well 
mix and ran through a wire sieve, having prepared a 
place on a warm border, by taking out the common 
soil, and replacing with this composition. Get some 
cuttings of choice sorts, about lin. or ljin. long, out 
just below a joint, cut the leaves close off half-way up, 
water the composition, and with a sharp-pointed stick 
dibble them in np to the lower leaves—that is, put the 
cutting half way in, sprinkle a little sand round about 
them, and cover with a hand-glass ; shade from the san 
for a fow days, and in six or eight weeks they will be 
ready for transplanting ; they may be saved during the 
winter by sticking a few twigs round them or lightly 
covering with a little etraw. I have never succeeded 
well with the frame, nor yet tried seed; the following 
are good ones:—D’Israeli, White Sergeant, Ophir, 
Aurora, Gem, Qaeen of England, Dake of Norfolk.— 
PHa@nix. 


(12205.] Double Rockets.—Best from seed. Sow 
in the autumn to bloom next year. Perennials, quite 
hardy.—S. BOTTONE. 


(12206.}—Geraniums and Fuschias.—The two 
following are good fusvbias :—Bo-peep, and Warrior. 
The finest scarlet single geranium, Bonfire; double 
scarlet, Madame Lemoine, and Triompe, generally sold 
by London florists about 8s. 6d. per dozen.—Puamnix. 


[12206 ]—Geraniums and Fuschias —Gera- 
niums: Excellent and Victor Emmanuel. zunale; Mrs. 
Pollock and Lady Callam, tricolor; Crystal Palace 
Gem and Bijou, bicolor. Faschias: White Perfection 
and Marvellous.—B. BOTTONE. 

(12206.] —-Geraniums and Fuschias.—Clipper, 
Monster, and Richard Headley, among the former; 
Wave of Life and Cloth of Gold, among the latter.— 
Irisa MECHANIC, 
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[12207.}—Light.—(1) A beam of polarised Hight can 
be readily and completely iutercepted by the rotation 
of the analyser, whether it be a tourmaline, Nichol's 
prism, or plate of glass, or mica, placed at exactly tho 

ht angles (3) The proportion of polarised te utr 
polarised light increases very rapidly as. the pesition 
of complete polarisation is approached. In the ae- 
companying diagram the amount ef light which will 
pass through the analyser in various peeitions is indi- 
cated by the distance which the radius of the smaller. 
circle must be produecd before it cuts the ciroum- 
ference of one of the larger circles. Thus, if the 
analyser be arranged so that it may coincide in position 
with the polariser, and the amount of transmitted 
light be represented by the length of the line E B, on 
revolving the analyser 
through 46° the light 
will be reduced to D O, 
and at 90° 


this point 
ht: very rapidly 
increases, attaining its 
maximem again at 180° 
and returning to zero at 270°. On this account in re- 
fiecting. polariscopes when the angles of the glass 
plates are not perfectly accurate, a very sensible 
amount of light is observed when complete darkness is 
expected. hol’s prisms, tou es, and Hore- 
pent readily give complete darkness.—ALrnep H. 

LEN. 


[12207.) —Light.—I! two similar plates of tourma- 
line be placed together, so that light polarised in one 
plane can. be. tragsmitted, objects may be seen dis- 
tinotiy through them, bat on terning one at right 
angles to. theothes, absolute darkness ocours, because 
the second phate absorbs the light transmitted through 
the first. A ray of plane polarised light may be very 
conveniently obtained by allowing common light to be 
incident on a double refracting crystal, as calcite, when 
it will be divided into two beams polarised at right 
angles to each other; by sticking a wafer or a piece of 
black paper over the point of emergence of one 
polarised ray, it is possible to obtain the other ina 
state of isolation. If one of the beams of light ob- 
tained by double refraction, either by the above 
method or by some other, be received upon the lower 
plate of Birt's polariscope, the light will be completely 
absorbed, provided that its planes of polarisation be in 
the same position avd angle. When light is reflected 
from glass at an angle of 56°, 45° consists almost 
entirely of light polarised in one plane, equal to nearly 
one half of the incident light, it refuses to be reflected 
from a second glass plate on which it is ineident at 
the same angle, when the plane of reflection is at right 
angles to the plane of polarisation of the ray. Henoe, 
as one portion of the incident light only is reflected 
frem the firat plate, and that being absorbed when 
the second plane of incidence is at right angles to the 
first, it follows that no light ought to be reflacted from 
the second plate if the polarisation of the light is com- 
plete. The effecta thus observed of extinguishing light, 
by altering the position of the reflectors, are analogous 
to those observed by crossing two tourmaline plates. In 
that part of yourquestion numbered 2, I am not exactly 
certain, but I havea table of tho effects observed by 
turning the top plate of Birt's pol „ allewing a 
candle to shine upon the bottom plate, I should think 
that from that you could get an approximate. 


Inclination of 
planes of Varying brightness of candle. 
reflection. 
0° .. Greatest intensity of light. 
0° — 90° .. Light decreases until it nearly 
vanishes, 
90? Light scarcely visible (with tourma- 
line probably vanishes). 
180° — 270° Same as 0° to 90°. 
270° As at 90°, scarcely visible. 
270° — 860° Gradually increases as from 90 
to 180°, 
—P, W. H. J. 


112209. First Railway. — The first railway 
opened for passenger traffic was the Stockton and 
Darlington. The Act was passed in 1821 and the open- 
ing took place in 1825. The passengers were at firat 
conveyed in a carriage, built by the late George Stephen- 
son, and named by him the “ Experiment,“ it had seats 
on each side with a table rnnning up the centre, and 


was drawn by one horse. First, second, and third class 
pags 8 were all jammed into this carriage, and in 
ark ter nights it was lighted with a penny candle. 
It performed à journey daily each way between Stock- | 
ton and Darlington. Althongh locomotive engines | 
were used on this line from the date of the opening in| 
1825, for the conveyance of minerals and merchandise, | 
yet it was only after the opening of the Liverpool and | 


Manchester Railway, in September, 1830 (the second 
line opened in England), that they were brought into 
use for passenger traffic. Mr. Clephan, the editor of 
one of the local newspapers, describes some very 
amusing scenes that occurred on the line after it 
opened.— NoRTHUMBRIA. 


(12211.]—Sea, Mouse. — The tvpe of the family 
Aphroditida Its solentiſlo name is Halithaa or Aphro- 
dite (Goddess of Love and Beauty) aculeata, It is 
well known on our coaste, and probably derives its 
name of ‘Sea Mouse” from its abundant covering of 
silky hairs, which are of a very brilliant metallic lustre, 
and may bear comparison with the plumage of the 
humming bird. The back ia fnrnished with two rows 
of membranous scales which inclose the gills, but these 
are concealed by the hairy covering of the animal ; the 


lateral sets or bristles display on their surfaces a beaw- 
tifal iridescent colouring, which on the movement: of 
the hairs is seon to great advantage. The stractare of 
the bristles or hairs is admirably, adapted for weapons 
of defence; they have rows of barbs on each side, not 
unlike, when examined through the microscope, the 
spears used by certain savage nations. All the barbed 
sete can be withdrawn into the body of the animal, but 
to obviate any injury which might arise from that act 
each bristle is inclosed in a smooth horny double 
sheath, which closes when retracted into the body and 
again opens when protruded. Although this animal is 
endowed with such gorgeous colours, displaying ander 
a fall supply of light the changing tints of orange, 
scarlet, and azare, yet its dwelling-place is in the mud. 
Even when kept in an aquariam they appear to avoid 
the light, and hide themselves among the weeds and 
stones. They are not unfrequently thrown up.on our 
coasts after a gale of wind.—NorTHUMBRIA. 


[12211.]—Sea Mouse.—The sew mouse belongs to 
the sub-kimgdom Articulata, class Anmelida, it io a se 
worm allied to an animal with which Serutator,“ if 
he is addicted to fishing, is most probably acquainted, 
the rag-worm. The scien@fc name of the sea mouse is 
Aphrodite cewlcata ; it lives in the muddy or sandy bottom 
of the sen; it is of a long oval ere ; ite fest or psou- 
dopodiaereprovided with bundles of long sets or bristles, 
which form interesting objects for the microscope; its 
chief peculiarities are, however, first; the presence of 
expansions or flaps, one of which is attached te the 
upper edge of each foot in such a manner that they 
cover ever the back and overlap each other like tiles on 
the roof of ahouse, They are capable of being raised | 
and 5 so a6 to admit and expel the sea water 
into and from the chamber formed between them and 
the back, thereby aërating the fluids of the body which 
are admitted into their interior through an opening: 
the other peculiarity is that the stomach ‘sends off 
numerous prolongations with blind ends which pierce 
the musoulutr walle of the body and are turned back 
alose under the skin; this structare recals to mind the 
similar arrangement in some Aruchiaidians, the spiders: 
for instance.—P. SaANTALINUS. 


[12212.]—Yacht Building.—Perhaps the way I 
adopted in building a similar yacht may be of use to 
you to know. Make a frame of inch stuff the ahape 
you wish tho widest part of the boat to be, and 

fasten up in the place 
ah where you intend her to 
Sy, be: widest ; then take 

955 several of what are tech- 
nioally termed ribands, 
„. thin pieces of wood, say, 
“Sa, lin. x jin, and stretch 
“i from stem to stern, 

round frame on one 

side; then take an in- 
strument, which you can 
make by riveting pieces 
of hoop iron, say about Qin. long, capable of taking 


=| 
j 


any bead. This gives the general outline of the timber, 
and you can easily round off the angular lines pro- 
duced, by the straight edges of hoop iron.—A., Liver- 
[12215.] —OCoffse.—Perhaps the following French 
machine will suit ‘‘Aggrieved Householder.” The 
constituents of coffee and their reactions clearly indi- 
judicious, but must always cause the logs of the greater 
part of the aroma. The better mode of preparing it is 
that of infusion, and it mainly depends upon good 
water and coffee, an equally strong 

> a infasion with the same quantity of 
soluble matter is obtained as by: 

te trivance that has found most satis- 

— faction and is represented in the 
drawing: — The glass tube B B is 

= fask C, by means of a cork, upon 

which a pierced drainer is placed. 

The tube can at any time be made 

means of the cork D D. The water 

is poured into A, the ground coffee 

being plaeed in C, which then lies 

is boiled by means of the spirit 

lamp, the inclosed steam pressing 

apon it, forces it to rise through 

through the ground coffee. When 

the lewer end of B B is thus left 

open, the air and steam which is 

water find their way out through 

C, and soon bring the contents of this vessel to212° Fahr., 
the steam condensing in the first instance, but after- 
is allowed to continue for a few minutes, and then 
removed from the lamp. The steam then condenses in 
A and produces a vacuum; the atmospheric air cortès- 
throngh the coffee, which, in the mean time, has settled 
dewn on the sieve E through B B to A, where it collects 
as a strong infusion. The coffee forms a narrow and 
quently extracted rapidly with boiling water under a 
high pressure. The air rushing through after the in- 
fusion has passed forces out what remains in the pores: 


pool. 
cated that to boil it upon the old plan cannot be 
manipulation whether, with the same proportions of 
boiling. The following. is the con- 
fitted tightly into the neek of the 
air-tight in the boiling vessel, by 
upon the drainer; When the water 
B B into O, passing on its way 
evelved from the remainder of the 
wards passing through unchanged. This actual boiling 
quently forces the water with considerable pressure 
tall column in the neck of C above E, which is conse- 
Attention must be paid with respect to the size of the 


fourth more exteast is gained from coffee. ground to 
econsistensy of four than from the ordinary coarse 
powder. Tbe flier must, of course, be adapted to this 
powdes in order to keep the liquid clear. This machine 
wili not act so well with heavily adullorated ceffes, 
though it seems to paeschicory best of all-thu aduliera, 
tions. W. H. J. 

[12436:) — Treneferring Maurble Paper os 
Book Edges.~—Wring your boek with the edge 
fectly flat im the press, as tightly as possible. Thes- 
cut your strips of marble paper about lie. longue thas 
the edge. ur on a plate some spirits of saltè, awè 
lay the strtp on it, marble side d Whee 
soaked lay it om the edge, which has previously been 
damped with a little witer, then lay over the strip a: 
piece of old blotting paper, and a pad of old waste 
paper, jin. thick. Then take your hammer and rap if 
amartly and evenly all over, or it will wrinkle the 
leaves. Remove the pad and see if you have repped it 
all over, if not, repeat the operation. Remove on 
tools out of the way and have your window open. 
carefal net to let the spirits touch the glazed aide of 
the paper, weir spoils the effect.—Priu@misat Boon 
BINDER. 

[12217.] - Violin Tuning. —- Vieh are fenedin 
fifths-from the A string, downwards, and upwards, and 
are thus tuned ones for all, alterations in- ke being 
made by different fingering, the open i 
natural notes, being, in extreme + keys, 
avoided altogether. Some players, on the viele par- 
ticularly, do not use the open strings whatever may be 
the key, the fimbre thereof being different from that of 
a stopped note. HuxRT NEWMAN. 

(12217.)— Viol Tuning.—Tane the ur fo G, 
the 8rd to D, the to A, the lst to C, by a -piamo or 
good concert flute. Put your fingers in the-right place 
at the proper time and there is no fear of you.— 
JOE. 

[12217.}—Violis Tuning.—Tone second 
string to A, and thw others from it oy ihn Do not 
tane for each key; the defects in east hne beet 
got over by using the fourth finger een 
strings—i.c., use the fourth finger o ; 
for D, open on the third string, and tina Sa finger 


on the third string; for A, open on the sesami string, 


and the fourth finger on the second stimper Ib, open 
on the first string.—J. R., Leicester. 

[12317.}—Violin Tuning.—With thirty years’ 
experience, I never tuned my instrument in any other 
way but to fifths, and never alter to play in any-key 
whatever.—A., Liverpool. 

[12218 ]—Momentum.—Mr. Jagger: may have 
noticed that horses are inclined to stop when led sic 
upa hill with a heavy load. The momentum 
by increasing the pace is very slight, as. mach is lost 
by the upward aud backward tendency of the and 
can hardly amount to one-quarter of the additional 
force exerted. Drivers of locomotives, however, say- 
that they get over inclinés more easily by, “ taking a 
race at it.“ and the ease of ascent is i ra ac 
by beginning at a good speed.—Bat-Taz. 

12218.) —Momentuns.—VYes.— Iuris. 


(12219.)—Turning Ivory.—Ivory torne beacti- 
fully and requires no preparation. Use hard wood 
tools and polish with whiting and water, using el. 


[19221.] —Brass Screws.—‘Falsta ff will hades 
very usefal information in No. 835, p. 555, where the 
number of threads per inch for a bolt or. sorser Bim. 
diameter is given as four and a half.—J. O. L. 


(12295.]—Lead in Sulphuric Acid.—The brewa 
colour is not caused by lead alone, but is some otber 
impurity. Water added to the acid will precipitate 
the lead as the sulphate, but you will not be able to use 
it for testing, or any purpose requiring pure a0 
XYLOGEAPHER. 

[12226.)—-Lead in Sulphuric Acid.—The dis- 
éoloraéion of the sulphuric acid cannot be owing to 
lead, butis most probably caused by the contact of 
some organic matter which has been charred by the 
action ofthe acid, and has communicated te it the dark 
brown colour. II Tony White” will concentrate the 
acid to specific gravity 1'845 (the strength of rectified 
oil of vitriol), with the addition of a little nitrate of 
soda, he will doubtless obtain a oolonrless aeid 
AxaLxrr. 

[12228] —-Wood Engraving Tools —It woald 
be simply impossible to use the present handles; bat 
you must get some the same shape as shown at p. 208, 
Vol. X. They can be bought at any shop where they sel 
engraving tools. Perhaps the tools you have are wood 
carvers” tools.—X YLOGRAPHER). 


[12228.]}—Wood Engraving Tools.—In reply 
to “Zoo Andra,” the tool handles figured in p. 298, 
Vol. X (not p. 288, Vol. IX.), are quite correct. 
tools with handle should be 4}in. to 5jim—A. T. 


{12282.) Secret Spring or Look.—The 
of brass or other metal covering the key- hole cori i Be 
easily furnished with a secret ward inside, which could 
be removed if discovered.—Rat-Tat. 


[12233 ]—Red Varnish for Patterns. — 
“ England experiences as much annoyance with red 
varnish on patterns as I have had, his ory will be, 
“save me hoes such staf again.“ About twelve 
months ago I got from London a pattern covered with 
some sort of red staff, which I took for red lead mixed 
with patent drier, probably a little oil. It did not 
leave a clean mould, the sand stuck t» it and made 2 
mess, and it took some three coats of varnish before 


ë 


2 


powder of the coffee; when the strongest possible infu- | the pattern was workable. The best varnish I know 
sion is desired from a given quantity of the bean, one- | of to reist damp and an ordinary amount of heat is 
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spirit varnish made of shellac, to be had at any 
I it needs be red, add dragon's blood to the 
desired tint. Give two coats.—W. D. T. 
{12258.}—~Red Varnish for Patterns.—Eng- 
land” will find the following a very good varnish, 
resisting damp, and more than an degree of 
11 The recipe is gum shellac 1Ib., methy - 
Anish 1 quart. When ‘the gom is thoroughly 
dissolved by the aid of gentle beat and frequent 
shaking, dilute with the finish to the required consis- 
tenay for use.—C. N. M. 
(12287.)—The Organ.—The fault appears to be in 
the chest rather than ihe bellows. Please anewer the 


following queries : —1. Are the surfaces af the bars to 
Chiah the pallets bed perfectly true? 2. Are there any 


chippings, mee wre of aril 3. Are they 
eprung or warped? 4. s grip pallets 
and psevent their closing? 6. Are 8 surfaces 


preperly leathered? 6. Do they sufficiently overlap the 
wars and front cheek to exclade wind from groeves, 
supposing spring, &0., to exercise the requisite foree to 
press and keep them home? 7. Are tail pieces at 
joint end of pallets omitted, or not fixed sufficiently 
firm to press pallets home without siraining hinge? 8. 
Are the grooves from tail end of pallets to back of 
chest properly covered in? 9. Is the joint between 
wind-bar (back of pallet chest), and under side of bars 
and pallet grooves, made air-tight? 10. Is the move- 
ment attaching pallets to keys put in, and if so, does 
it draw the pallets down, without the pressure of the 
finger on the keys? Take off front board of chest, and 
examine them. The escape of wind all over the 
soundboard is a serious matter, but the first atep will 
be to prevent its unbidden escape from the pallet 
ahest.— J; W., Plymouth. 


112287.J—The Organ.—I think I may venture to 
‘suggest that as the wind frem-the bellows reaebes the 
‘stockboards it must pass the pallets, if I read Aleph” 
correctly, and consequently there is fault there. I 
think that the contact of a well-ftting valve is sufi- 
cient, and the mere addition of a stronger spring if 
the valve is defective will not make it windtight. I 
aubjoin the following as a matter of theery :—Let the 
diagram 1 represent—A, a portion of the upper board; 


í 


NU 


~ 


B, the slide; O, the table ; and let a colomn of air pass 
up the hole, not fitting tighter than shown. The hole 
forms a kind of case or chimney for the air, which I 
conceive will draw air in from between the slides, and 
not foreo it out as generally supposed if the hole is 
bored true and set vertically as it onght to be. If the 
holes do not coincide, a great deal of wiad mast be 
lost, and, no doubt, this is the cause of the loss of 
wind in “ Aleph’s” organ. If I find in my own organ 
that I lose wind, or that a certain note speaks instead 
of its neighbour, I shall try the following :—Bore the 
hole much larger right h, shut in the slide. 
Make a paper tube to fit the hole and insert it as far as 
the alide. Cut the tobe off level, and insert the foot of 
pipe. I also est another plan where the stockboards 
are not true. Cut diamonds or washers of leather and 
giue on to stockboard, one for eaeh pipe. Provide a 
geod straight-edge, and having surfaced the washers at 
‘each end, surface all the others to the straight-edge ; 
‘this will provide a flat board mathematically true, and 
save the trouble of cutting grooves to prevent runnings. 
——DRAVOETSMAN, 


very common difficulty—vis., too hard leather on his 
pallets and nat enangh of whiting; no leather will do 
except the best unstrained and it must be weil filled 
with whiting; the better plan will be to take the 
windchest to pieces, put anather thickness of leather 
an into which plenty of whiting has been well worked, 


[12989.}] —Hens’ 
‘Mrs. Chanticleer ebalk, 


and try again; success will not be far off.—J. D. 


112299.]—Hens’ Hggs.—Give plenty of room, 
change of food, and put a large wheelbarrow full of 


old lime rubbish ar plaster within their reach. They 
are short of lime and grit: Jon. 


Eggs.—For laying soft 
shells, &e.,.strawed abont her abiding place; but not 


oge-shella, as this latter induses her to eat her eggs, 
for which complaint try outting her throat.—Haxry 


(12241.] Organ Pipes.—Tho bleck wants bevelling 


aft at the top and it will speak correctly.—J. D. 


{12247.}—Sewing Machine.— W. H. T.” ean 
apply a brake to the 
Wheeler- Wilson sewing 
machine in the follow- 
ing manner :—A, table 
of machine; B, small 
brass hinge; C, brake, 
with a pieco of leather 
over the end fo keep the 
wheel from slipping. 
When the wheel is 
running it knoeks the 
beake up, soon as the 
wheel stops the brake 
falls, and prevents the 
wheel turning the wrong 
way. A 2in. atroke 
would drive the ma- 
chine well with a good 
supply of ateam. The 
best place wonld be 
underneath the ma- 
chine, and start and 
stop with a conical friction clutoh.—E. S. B. 


18247.)—Sewing Machine —If “W.H.T.” has 


| an opportunity of inspecting one of Wilcox and Gibbs’ 


sewing-machines, he will find that that machine has 
an extremely serviceable and simple brake attached 
to it, which prevents the machine working backwards. 
The brake is attached to the large driving wheel. 
There is an iron guard placed round the near hart of 
this wheel and toward the lower part of the guard is a 
cup formed in the easting, in which is placed a round 
rubber hall. Of course the guard ahonld be fixed not 
so far off as to, allow any possibility of the ball falling 
ont, and yet net so close that the ball -wen’t have free 
play in the forward motion of tho maehine. “ W. H. T.“ 
will find that if he can apply one of this kind to his 
Wheeler and Wilson, it will effectually prevent any 
backward motion of the machine, as when it is inelined 
to go that way, the rubber ball having fallen to the 
bottom of the.cup acts.asa brake on the wheel and 
stops the motion entirely, but when the machine moves 
forward in its proper direction the ball is no impedi- 
ment whatever. I don't know if this part of the machine 


has been patented or not.—Tom-Trr. 


[12347.] Sewing Machine.—Wheeler and Wil- 
son’s machines are now made with a brake by means 
of a ball which checks the fiy-wheel. It ean be 
removed, end I think, except for learners, with advan- 
tage. Im MECHANIC. 

[12249.)—High-Pressure Fire- box Boiler.— 
By the above title I presume that 495 meana a Cornish 
boiler. There is a little vagueness in his remark that 
80lb. eteam will be sufficient for warming and dyo- 
house; the pressure in this coase has nothing to do with 
the quantity of steam required. Besides, for warming, 
steam is working the most economically when there is 
only ome or two pounds pressure. For a mill of 40 by 
80 by 20 yards one horse-power would be more than 
sufficient. I shall suppose that five horse would do all 
the , dyeéhouse and all. To move the engine 
I shall allow thirty horse. Then I shall Sippo that 
thirty-five horse will be large enough. will now 
furnish a rough specifieation :—The boiler is to be of 
the class known as Fairbairn's boiler; it is to be 30ft. 
long and 7ft. diameter, double riveted throughout; 
there are two tubes that contain the fire, and act as 
flues, cach 2ft. Sin. diameter; the tops or crowns of 
the tubes to be Sin. below centre line of boiler. Th 
are to be fin. thick, best Lowmoor iron, wi 
strengthening ring of Sin. angle iron riveted on to the 
tube at 10ft. from each end. There are to be three 
iron rods lin. diameter for stays, one passing through 
the centre line and the others 3ft. from it, forming an 
equilateral triangle. The length of flregrate is to be 
7ít. 9in. long, width same as tube; thickness of fire- 
bars, jin., distance between them, jin. For each tube 
the bars are to be made in three sets, supported by 
crossbars jim. by Zin. cast iron bolted to the tubes. 
Each set is to be made 2ft. 7in. long, and Biin. deep at 
middle, diminishing to 2in. at ends. Bridge to be of 
firebrick, about 20in. high. The fire-doors are to 
be 16in. by 18in., set in an iron casing bolted to boiler, 
to be jin. thick; the door to have fin. burn plate 
fastened to it, at about ljin. distant from the door in 
Principe, which is to have a lin. hole ia the middle, 
with a brass slide over it to admit air. The burn plate 
is to be 17min. by 12% bin., and to have 20 Jin. holes 


give 
old mortar, er e neta 


zin. gun metal, there are to be 
three guiding ribs east on it zin. thick; total depth of 
valve and ribs = Gin. The valve spindle is to be 1 zin. 
in diameter. Length of lever to be 3ft., depth = 4in., 
diminishing to Qin. at weight end, with a small pro- 
jection jin. high at that end to prevent weight being 
thrown off. Weight required to produoe 801b. = 8741b., 
and diameter of ball or weight ~ 18in., flattened a 
little on both sides Sith screw a side jin. diameter so 
as to clamp itin any position. Area of damper = 
4ft. by 16in. to be 1 thick sheet iron. Damper 
counterbalance weight to be Sin. by 10in. by Bin., to be 
connected with damper over pulleys by chain abont 
Zin. thick. The blow-off is to be S}in. diameter at 
mouth, and other parts in proportion. There are to 
be two large glass water gauges, having a range of 10in. 
The boiler is to be inclined about zin. in 10ft. in setting 
towards blow-off cook, which is to be fixed at the front 
of boiler, near the side at the bottom. The back pres- 
sure valve is to be fixed at front atthe bottom between 


the tubes. ‘These are the principal details, and if 
495 * is in a farther diffeulty, tf able, I will answer 


it.—P. W. H. J. 


[12250.} --Chemical.—Potassium and sodinm unite 
readily. One part of sodiam forms with from one- 
third to ten parts polessiam, a compound which 
remains fluid at 0° Centigrade. When too much sodium 
is added the alloy becoman brittle and orystaHine. In 
all these alloys the potassium becomes oxidised first. 
The above is an extract from Gmelin's Handbook,” 


Vol. III., p. 119. When this alloy is brought into contact 


with water hydrogen gas is evolved, and the water con- 
tains in solution a mixtare of sodium and potassinm 
hydrates.—ANALYBT. 


(12258.)—Organ Construction.—The stops I 
would recommend Amateur“ to use are—Great organ, 
open diapason, stopped diapason, dass, claribel treble, 
principal, fifteenth; swell Lieblich Gedact (metal) gems- 
horn, hautboy; pedal, Bourdon. In “ours” of Bep- 
tember 8 last “Amateur” will get fall directions respect- 
ing couplers.—J. D. 


112255. — Hair.— Shave for a couple of months, 


‘aud avoid hair lotions as you would avoid poison.—D. 


[12277.] — Aniline Black.— Leaving Mr. Geo. 
Davis to give a recipe for the preparation of this 
colour, without acid, I beg to recommend Couleurs 
a l’Aniline,”’ one of the manuals in Roret's “ Enciclo- 
pedie ” as being a most exhaustive work on the subject. 
—8. BOTTONE. 


(12279.}—Diminished Action of Battery.— 

Due to exhaustion of acids, which ean only be remedied 

by replacing with fresh. Great care ought to be given, 

and very seldom is, to the balancing of the strength of 

the nitric acid and the sizes of the inner aud the outer 

oe so as to secure efficient working and economy.— 
IGMA. 


[12292.] Breadth of Stair Steps.—The breadth 
of step is not proportioned to the length but to therise, 
and in such a narrow example as that given, should 
be caloulated at the middle of the step. It is fonnd thus: 
Breadth = z — 2h, in whieh z = the length of a step 
in ordinary walking on level ground, generally taken 
as 24in. Thus, if the rise be Gin., breadth = M — 2 x 6 
= 12. But account must also be taken of the position of 
the top step in relation to the bottom one. If it be 
vertically over, the higher it is the greater will be the 
rise and the tread less of each step.—O. E. 


(12294.]—Larkin’s Iron and Brass Founder. 
I bought my copy at Batsford’s, High Holborn, for 
6a. 64.—S. BOTTONE. 


12295.. Engraving by Graphotyne.—Though 
the mode of etching on a salt, as proposed by 
“ Philanthropist,” is theoretically possible, I am afraid 
that in practice it would be found extremely difficult of 
execution. Few salts which would admit of being pro- 
dusad as smooth blocks woald s sufficient hardners 
to give a number of im ons, besides, there wonld 
be the dificalty of limiting the sphere of action of the 
hardening fluid so as to obtain sharp lines. Again, the 
action of the hardening fluid, if it were possible so to 
limit it, wonld be so anperficial as to render the reault - 
ing block of very littla service.—S. BOTTONE. 


[12297.}—The Tremolo.—The art of playing on 
the violin is so difficalt to acquire that the learner has 
to attack each obatacle with great perseverance, re- 
membering that when he is about to give it up as a 
bad job, then it is the proper time to begin over again. 
Young ladies and gentlemen require a great doal of 
pressing before they will sing a song; but the violin is 
very mach in want of 8 defore it will even 
squeak out God Save the Queen.” Our great Dr. 
Johnson, who hated musio, said, ‘ Give a man a pig 
of ‘leather and he might oobble a shoe, or some 


drilled in it at about equal distances, The casing isto | and he might make clothes, or try him in 


stand out Gin. from front plate of bailer, and to be the 


and he would manage to make a 
Í 


d 
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somehow, bat put a fiddle in his hands and he can do 
nothing.” If the Doctor had only learnt to play on the 
fiddle, we should have had the graffest sentimental 
compositions in the world, and John Ball would have 
been first again. With respect to playing tremalously, 
or in a trembling manner, it is wrong for a beginner ; 
rather learn to play tremendonsly, that is, with deter- 
mination ; hold your fiddle tight round the neck with 

our thumb, press your fingers down on the strings as 

ard as yon like; then, after an hour's practice, begin 
the trill, or shake very slow at first, never too quick, 
and I think by the time you can shake one note after, 
or into another, without changing the position of the 
hand, you will have learnt a great many curious things 
fas the spider said to the fly) you never saw before.— 
FIDDLER. 


(12804.}——Phrenology.—Withont going fully into 
this I may say that the brain forms ita case, and the 
brain is derived primarily from the parents and under 
causes acting during gestation. That brain, edaocation 
can only very partially modify, and no greater mistake 
was over made than to suppose, as some of our great 
writers do, that a child's mind is a blank sheet of paper 
on which we can write what We please. Even this 
partial effect of education is limited to the period of 
life when the brain and the bones arein process əf 
development, and thus Saul Rymea's difficulty 
vanishes. I have known one person at least who 
watched this matter npon himself and declared to me 
that he found a very distinct alteration in form of his 
head after some months of earnest study. —Sr1oma. 


(12806.] — Botanical Names.—The plant de- 
scribed as “French Willow” is in all probability one 
of the willow-herbs; Latin, Epilobium. Of the 
Epilobiums there are nine British species — viz., E. 
augustifolium, E. hirsutum, E. parviflorum, E. monta- 
num, E. roseum, E. tetragonum, E. palustre, E. alsini- 
folium, and E. Alpinnm, The individnal possessed by 
by Hortus Siccus is probably E. hirsutum, well 
known in the country as Codlings and Cream.” The 

lant which my inquirer calls Rose Pea,” I do not 

ow under that name. It is certainly one of the 

Leguminosae, and most likely Ononis arvensis; Anglice, 
% Rest Harrow.”—S. BOTTONE. 


[12807.]—Kerosene.—This is the American name 
for the illuminating oil (so-called) derived from petro- 
leum. It is, of course, a very variable article as to its 
constituents and quality, and its enly extensive use is 
for lamps, though it is occasionally stated to have 
various medical propertiee.—S10 ma. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benafit of their fellow contri- 
butors. 
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12308] Iron Vats Leaking with One Liquid 
and not with Another.—Will Mr. Davis or Mr. 
Bottone, or any other chemist, kindly inform me why 
tho above do not leak with a boiling solution of Bengal 
nitrate of potash, but do leak with a boiling solution of 
muriate of potash and nitrate of soda (the artificial 
mode of making nitrate of potash)? My notion is that 
there is often an excess of nitrate of soda in the solution 
(caneced by the analysta abroad giving an erroneous 
analysis of the muriate of potash—i. c., it is not so pure 
ag estimated). I presume that nitrate of soda with 
common salt is a more penetrating solution than nitrate 
of potash, but, perhaps the chemists can suggest cause 
ard cure. The vats are cast in five pieces with angles 
or flanges, which are screwed together with nuts, a chin 
piece of wood being placed between some, but in others 
they are caulked with iron cement. I have formerly 
refined nitrato of soda hy itself, and the solution did not 
leak from the vats.— R. J. 


12309. Boiled Oil.— Will some reader tell me how 


the boiled oil used by artists is Prepared? Also, how to 


mako a good medinm or ic ae 
. W. C. IL Vehicle for oll painting? 


1 
12810. — Professors. — Will some one of the ever 
able and ever obliging correspondents of our cosmopo- 
litan publication be kind enough to tell me what cop- 
stitutes a professor: I mean who has the right to call 
himself a professor? Professor Huxley or Professor 
Beesley I can understand, but what abont Professor 
Pepper; er Professor Anderson, the sleight-of-hand man; 

or Professor Beckwith, who teaches swimming ?—P. D. 


(12811) —Hydraulic.—I have a well on my property 
situate in the West of England, the water of which has 
hitherto been salt and brackish, and totally unfit for 
anything but culinary purposes. In addition to the fore- 
going defects, the supply usually ran short in the 
summer season. In order to augment the supply, and 
render the water more pure, I was advised to carry the 
rainfall water from the roofs of the premises into the 
well. The well in question is 25ft. in depth, and the 
natural supply of water generally about 10ft. A few 
copious showers usually fill the well to overflowing, at 
which time the water is saitable for making tea, grog, 
Ko, and remains go, until from l0ft. to 15ft. has been 
pumped out. The pump pipe is fixed to within 12in. of 
the bottom of the well Having stated the facts of the 
case, I should be extremely thankfal if any of your sub- 
scribers would solve what to me has heen a difficult 
problem for some months since—viz., why is it that the 
rainwater, which I suppose to be of the least specific 
gravity, is first drawn off, the pump pipe being, as before 
stated, so near the bottom of the well? I might also 
state that a neighbour, who has a well 70ft. deep, and a 
force pump reaching to about midway, finds the same 
results.—GLAsTON, 


(12312.]—Brick Vaulted Arches.—We have a 
reservoir in course of construction which we purpose to 
cover with Qin. brick segment arches of 8ft. span. We 
wish to know which of the two following methods are 
considered to possess the greatest amount of strength 
viz., two separate rings of bricks, or the arch tarned and 
bonded with headers and stretchers. We are inclined 
to think the Jast mentioned the strongest, as it would 
require but one key. We wish to know if the above has 
ever been tested.— AVALON. 


(12313.]—Portable Gas Cooking Apparatus.— 
Will some correspondent who is practically sequainted 
with those handy little boiling and broiling stoves whioh 
boil over and broil ander—suoh, for instance, as Leoni’s 
atmoepheric gas rings—inform me whether they are 
efficient, and, with gas at 6s. a thousand, economical ? 
Is Leoni's, which appears to be the most expensive, 
very much better than those of other makers, and is his 
smallest size, whioh is only 8in. in diameter, safficiently 
large to be useful in the kitchen of a small family, 
saving, for instance, the time and trouble of lighting the 
kitchen fire for breakfast, or cooking a plain dinner, on 
an emergency, for two or three persons? If not, what 
diameter should be chosen ?—Q. 


112814.) — Bleaching Tanned Goods.—I should be 
much obliged if Mr. Bottone or any other of your 
chemical correspondents would tell me if it is possible 
to bleach or discharge the brown oolour of tanned 
goods, tanned with oak bark.—TANNIN. 


(19815.])—Dubroni’s Photographic Apparatus. 
—Will some kind correspondent who has seen or used 
this apparatus inform me if as good negatives can be 
produced by it as one use of an ordinary camera and 
dark room? Also it Hable to get out of order ?— 


. P. 8. 


112818.]J— Scale. Will some kind friend explain the 
marks on a bexwood scale in a case of mathematical 
instruments? Under the inch scale is one marked from 
10 to 50, each of which is 13/;9in. Then one of ten 
horizontal lines, divided perpendicalarly into nine above, 
reading from right to left, and into eighteen below, from 
left to right; with a scale of oblique lines at each end. 
The roverse side is divided apparently into 15ths, 20ths, 
25ths, 30ths, 85ths, and 40ths of an inch. But at the end 
of this last there is a scale marked C, the divisions of 
which diminish from 10 to 90. What are the values of 
these scales ?—MaTHETES. 


(12317.J—Red Prussiate of Potash.—Will some 
chemical friend give the mode of making red from 
yellow prassiate of potash 7?—Bos. 


(12318]—Artificial Oils.—Chemists say that oils 
of terebinth, bergamot, lavender, and cloves are isomers, 
nnd can be changed one into the other. I have often 
heard the above statement, as also the artificial pro- 
duction of oil of cinnamon and winter green; but 
nowhere have I seen the product, or read how it is done. 
Can some one give the process, or is it all a fam ?—Bos. 


(12319.]—Dyeing Pulp for Sugar Paper.—Will 
any of your correspondents kindly assist mo as above ? 
Iam very often dyeing pulp for purple paper, and can't 
manage to get a slate colour. When using logwood 
chips I apply a little soda, when boiling after pulp is 
well washed I apply liquor and alam. Sometimes I use 
logwood extracts, but still I can't manage to get the 
black or dark blue shade. I generally apply Sib. of 
alnm to 100lb. of pulp. Is it too much? — A PAPER 
MAKER. 

[12520.]—Copper Coins.—A small copper coin found 
on the track of the old Roman road throngh the parish 
of Carluke measures Zin. diameter, with the letters 
R D on one side quite visible. Would any correspondent 
tell what it is, or if it is worth anything? Also, a 
copper coin about the size of a halfpenny, with a St. 
Andrew’s cross on the reverse side, date 1780, with flower 
on each side of cross: obverse side,a heart in centre 
with Scotch thistle. Would any correspondent say what 
it is ?—J. WILSOx. 


12331.)—Chess Player.—Can any reader explain 
how the automaton chess plaver is worked? It is at 
presentexhibited at the Crystal Palace.— WILLIE SCORER. 


[12322.]—Bees.—How can I keep the wasps away 
from my new swarms? Last year I had two hives com. 
pletely destroyed by the wasps, and all the honey eaten 
out of them. —WILLIE SCORER. 


[12823.1—Scarecrow.—Which is the most effectual 
way to frighten blackbirds and thrashes from the straw- 
berry beds? Every year I lose many quarts by them, 
and have tried every kind of ecarecrow I can think of, 
but without saccess.— WILLIE SCORER. 


(12824.] -Spoiled_Hams.—Having bad a number of 
hams spoiled Intely, I shall be very glad if some one can 
tell me how to cure them as the mild Cumberland bams 
are cured, and whether {a a pickle or not ?—J. E. P. 


Sf Eee 


[12825.)—Brasing Fine Saws.—Will some prac- 
tical brazier accustomed to band-saws inform mo how, 
and with what chemicals, I can brazo very fine saws, as 
I find that with borax, spelter, sal ammoniac, &c., I barn 
the saws before I can get tho brass to ran, but I believe 
bere af a liquid chemical that makes it ran quick ?— 


112928. —Collodio-Bromide.—lIs it practicable to 
convert some bromo-iodised negative collodion (Maw- 
son's) which I have, into collodio-bromide to be used in 
a wet state, chiefly and partly for dry plates, my prin- 
cipal object being to get the most sensitive surface 
I oan?—Trrpop. 


112327.J—- Horn. — Will our friend Jack of All Trades,” 
or some other subscriber, kindly inform me ff horn can 
be softened and moulded by any other means than heat, 
and, if so, how ?—INQUTRO. 


[12828.]—Terra Metallic Tiles.—Can any one 
suggest a process to remove the mouldy appearance of 
a terra metallic tile floor bedded in Portland cement ? 
When the floor was laid and completed the tiles looked 
bright, but now they look so dull and moaldy. Frequent 
washing has had no effect.—Pozzrxy. 


112829.) Practical Mechanios.—Would you kindly 

rmit me to inquire from some of your scientific con- 
ribators the name of any good k on practical 
meohanics? I have Twisden. If papers on this sabject 
were commenced by one of the many able men con- 
nected with the Excis Mecuawro, they would be 
received with much pleasure and profit by a large circle 
of readers.—An IRISH SUBSCRIBER. 


[12880.)—Re Slide Rests.—I should feel obliged by 
your allowing me to ask J. K. P.“ if he would be kind 
enough to seod the drawings promised on p. 382 of Vol. 
XII., No. 802, Jan. 6, 1871, in reply to “J. A. L.“ respect- 
ing the above. I think these are the drawings asked for 
par ae very short time since by another correspondent— 


[12881.] - Geometrical.— Required, to find a point in 
a given straight line, equally distant from two given 
points not in the line.—R. G. G. 


[(12832.]—ChemicalL.—If an electric current be passed 
through a solution of hydrochloric acid, will the water 
or the acid or both be decomposed ?—R, G. G. 


[12888.]—Purifying Meroury.—Can any readers 
give me auy information as to the best method of 
purifying mercury? I have some that I cannot clean 
by the usual method by filtering through s pores funnel, 
and when put into the barometer tube it falls and cannot 
rise again, with a thick black scum sticking to the 
sides of the tube.— BAROMETER. 


[13894] —Eye Query.—Would “ M. R. C. 8.” or some 

other talented and obliging correspondent who knows 

something about the haman eye, kindly tell me what is 

wrong with my eyes? For a long time any t fatigue, 

such as reading a few pages of the EudlLrsn HAN. 

has been sufficient to make them feel hot, drv, and 

sleepy. Sometimes they ache painfully and are offended 

at the light. The aching always confines itself to the 

parts of the eyes that are immediately ander the upper 

eyelids; bat the hotness and smarting extends all over 

the eyes, even to the edges of the lids, which sometimes 

smart about the roots of the eyelashes. About a mouth 

ago, as I was looking with my left eyo at a whitewashed 

wall, I observed a shado appearance on the wall 

— little to the left and below the point of sight 

I at first took this to be the shadow of a hair before my 

left eye, but a closer inspection showed me that there 

was something wrong with the eye, for as I rolled the 

eye about from side to side, the shadow, or whatever it 

is, moved along with it. At the distance of about 13in., 

the appearance is about lin. long, like a vertical carved 

streak, A. A few days after the appearance of this 
streak, I saw with my right eye a little shadowy spot, 

a little to the right of and below the point of sight. 

The more I go te a light body—like a whitewashed wall 

—the better I can see these appearances, and the farther 

I go from it the more indefinite they become. The 

appearannes are only seen when the eyes are moving 

about—from side to side shows them the best. Some- 

times the spot in the right eye—at other times it is more 

definite than streaky in the left eye—projects on the sar- 

face of the body looked at. If the light is so dim thas 

I can only just see to read, I cannot see any of these 
Appearances, no matter how I roll my eyes about in 

order to try and discern them. If I put my hands over 
my ears and roll round my eyes about, I can distinctly 

hear them make a slight sound, as if they needed 

lubricating! The power of my eyes is not decreased = 

the slightest, for I can read the print of the ENOLIEE 

MecnHanio at the distance of more than 2ft.. withoat 
optical aid. A few months ago I had a very severe 
attack of smallpox, but, treated by a homcmopattic 
physician of great skill, Iam not marked. There «as 
no pox in my eyes, but I fear that the pox has som 

connection with my present trouble. Am I right ia =œ 
thinking? Will my sight be endangered if these a- 
pearances enlarge and spread over the eyes, or is there 
any danger of their doing so? What is the cans» of thin 
and what is its cure? Yawning fills my eyes with wetr, 
which sometimes greatly relleves them, and for a fee 
minutes renders the shadows less apparent Ts reading 
or tea drinking injurious to me? Would wearing smoke! 
or other coloured glasses be of any service? A dis 
called rickets has made me unable to walk for nears 
six years. Might this be the cause of these appaarance- ` 
Replies are anxiously looked for, and will be thankfaily 
received by—SPECTROSCOPE. 


eee — Botanical Phenomenon— Cana acr 
botanical reader kindly favour me with an explanati = 
of the following:—During the severity of the winter 
before last, 1870-71, a geranium which I have was neari+¢ 
killed with the frost, the terminal branch, however, s2 
retained its vitality, but in a very low degree, the lower 
parts of the stem being to all appearance quite desi 
From that time to the present, a pe od of about eight~-a2 
months, a succession of new but small leaves have be -z 
produced, and within the last fortnight a blossom B34 
has appeared. The plant has been regularly water—3 
once a week, not oftener; there has been bat Mi: 
addition to the upper living stem, which is very wear 
I have also a specimen of Cardamine pratcnsis places 
about ten menthe since in a globe, formerly used na r- 
aquarium; the earth above the plant is very rw, 1 
leaves retain their green colour; about the hunde a 
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of an inch of water is su every few days; atmo- 
sphere of globe moist —W. BIRT. 

(138986.]—Vine Root.—Would any gardener, and 
there must be some of that profession in the innumer- 
able legion which reads the ExoLisg Mzonawmio, kindly 
ey me a little information on the following subjects :— 

dug up a piece of vine root on a piece of ground 

and divided it into two 


whereon stood an old vinery, 
died and the other hes 


pieces and potted them. One 
grown to a strong plant, lft. high, making several 
suckers from the root beside the main stem. Oould 
I separate those suckers, or propagate snother plant 
from cuttings, without injury to the vine above men- 
tioned, and, if possible to do so, what time of the year is 
most suitable? The vine, I believe, is-black Hamburg. 
—PH@NIX. 

(13887.]—Heliotrope Seed.—I purchased a packet 
of heliotropo seed of a seedsman, and he told me it 
would take a great heat to raise them. I tried them in 
a hot bed, both in a pot and likewise on the soil, 
covering the dung on the top of the hot bed ; likewise in 
s poi in the house; also in the open border, and all 

od. As I have some seed left, is there any other 
method of raising it, or is it, as I suspect, bad seed ? 
—PH@NIX. 

[12888.]—Hyacinth Roots.—I turned out some 
hyacinth roots with the soil after the leaves decayed, 
and I want to know when to repot them. They have 
several offsete; should they be potted now, or not until 
the latter part of the year, when the old bulbs are 
planted. The soil has fallen from the bulbs, and they 
are now lying in a‘shady part of the flower border. Will 
they take any harm there, or should they be put away 
in boxes in an airy plaoe? Some recommend September, 
otherg November, for the time of planting. I have no 
doubt that an answer to the above will interest many 
more beside myself, as I see there are many amateur 
florists in the MgcHAaNnic.—PHENIX. 

I Phoenix” will oplige by observing “ Hints to Corre- 
spondents,” Nos: 1 and 

F Samuel Smither (let. 4881, 
p. 882) kindly help me out of a hole in getting some 
small specimens of choice veneers? I am making a 
table with small pieces, and find a great difficulty in 
getting any but very common sorts.—SHANINGTON. 


12840] Flour Paste.—Can any of your readers 
tell me how to preserve bookbinders paste from mould 
and maggots? I make it up of flour, with a little resin 
and alum, boiled; and I always have it mouldy and 
maggotty before I can get it used, especially the 


sum mer.— BooKBINDER. 

(1284L.]—_Moths.—My (carpeted) parlour is perfeotly 
infested with moths, and spite of all efforts ately Devine 
the carpet taken up and pepper strewn all over the floor 
for days), placing camphor all about, and much physical 
endeavour in the yay of killing the creatures, no success 
is attained: bat on beating the sofa, for instance 
hundreds drop ont at any moment, some fully fled ed 
and others again as grubs. ot only is everyt 
being destroyed by them, bat it is in over other sense 
a perfect nufsance, rendering the room quite unoccupy- 
able. Perhaps some kind friend who has successfully 
dealt with these pests will give me the information 


I am in need of.—A BUFTERER, Cologne. 


(12812.}—Pouncing Pattern on Printing Blocks. 
—Will some kind reader tell me how the pattern is 
pounced on printing blocks? either floorcloth or paper- 
staining blocks.—_Naw SUSSORIBER. 


[12843] — Dresser Top.—I bought a new dresser 
about six months ago with a sycamore top, and it has 
warped very much. It stands an inch higher at one 
corner than the other, whioh makes it look very ugly. 
Could any of “ our” readers tell me if I could remedy it? 
Would damp cloths put on it do any good ?—J. GREEN- 
HALGH. 

(12344]—Disappearance of Art.—How is the 
disappearance of mechanical arts in countries of the 
East, such as Egypt, Assyria, &c., best accounted for ?— 
A. B. M. 

[12845.]—Ontario.— Would our“ Canadian friend 
„ Gillem,” who wrote letter 4880 in this paper of 
June 21st, 1872, kindly give farther information in re- 
ference to Ontario as a field for emigration? In what 
part of the country are the extremes of heat and cold 
felt the least? What degrees do they register? What 
is the difference in temperature between the Sincoe 
Lake district and Toronto? What are the features of 
the lake district—dense forests or park like; any unoc- 
cupied land (Government) on the margin of the or 
partially cleared farm for sale, and rice? What par- 
ticular nationality predominates? at chances for a 
man to go into busineas or farming with a capital of 
£800, with a fair knowledge of either, and a me cal 
turn of mind? How about society, fish, game, Ko.? and 
any other information will be much appreciated by— 


DOLOMITE. 

[12846.]—Gearing Waggon Wheels.—Not having 
scen anything on gearing iron axle waggons since Lhave 
been a subscriber, I take the liberty of asking if there 
is any one who would kindly inform me the proper way 
to set the arma to make the waggon run well U. V. 


[12347.]—Stroke.—Would any brother reader inform 
me through the columns of the Mecuanio how the 
stroke of an engine is ascertained? Also, what means is 
there of finding out the size and weight of fiy-wheel 
requisite for an engine, from & cylinder of given dimen- 
sions ?—J. H. 

[12348.]—Spanish Pronunciation.—I have been 
for aome time studying Spanish, and been taught both 
by my teacher and by the grammar (McHenry's), to pro- 
nounce c before e and i, and s wherever found, like the 
English th sharp. I now hear, however, that this pro- 
punciation would: in Spain, be considered stilted and 
affected, and that the ordinary pronunciation of these 
letters resembles the English ss. I wish to know if 
this is the oase; if so, to what extent the two styles 
vary, to what classes of people they are confined, and 
the style most useful for « foreigner to study ?—-Casr 
STEEL. 

(12349.]—Emigration.—W Ul any fellow reader be 
kind enough to arewer the folk wing questions :—What 
part of South America is best suit cd for breeding cattle ? 
16 there any place near Buenos eres where land is 

sbeap or caa be had by Government grant? What sort 
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of an outfit would it be best to take? I want a good 
climate for an Englishman.—ALTRHA. 


(12350.]—Sulphurio Acid.—OCan aay. of 
correspondents kindly inform me by w t rule or how 
Dr. Ure compiled his scale of liquid, also dry, sulphario 
acid in 100 parts? Also, if I have 40ft. cube of sulphuric 
acid, specific gravity 1720, what weight of specific 
gravity 1750, would it be equal to? An example would 
oblige—CHILD. 

(12851.]—Underground Telegraph Wires in 
Cities.—An American travelling in Europe and writing 
home from London, observes:—" A noticeable feature 
is tne absence of air lines in citios—nearly all are under 
ground, and to this complexion we must come.” Now, 
will some English telegraph engineer or electrician 
kindly give in “ours” the best method for running 
wires through cities, the location in streets longi- 
tudinally, and how they cross intersecting streets; 
with what substance the wires are covered to insulate 
them, and to protect them from mechanical violence, 
and the action of water? What provision is made for 
reaching them for repaira? Their liability to get out 
of order? What amount of embarassment are the 
lines subject to from induction, and has there been 
found any effectual remedy therefore ? . throw 
in such practical hints as will suggest themselves for 
the benefit of a new American subscriber. I have 
searched Culley in vain for such information, and 
almost the only information I have ever come scross 
was Sabine’s report of telegraph apparatus, &o., at the 
Paris Exposition, pablished in Illustrated London News. 
Dax, Chicago. 

[12882]—Centrifugal Pump.—I should be v 
thankfal for some instructions from some of “our” 
mechanical correspondents. I am driving the above 
pump with a 16 horse- 
power condensing en- 
gine. The gear as per 
sketch :— a, spur-wheel 
on fiy-wheel shaft, 28 
revolutions per minute, 


® by pinion 41 to 1; e, pul- 
7 ley on pinion shaft 6ft. 
4 


our able 


diameter, 126 revolu- 
tions; d, pulley on disc 
. shaft 24ft., makinz 875 
7 revolations. The pulleys 
bái t chain Aan. 9— 
paten apart, 
which is constantly 
brea „ Will it answer 
to put the pinion and 
large pulley on the right 
hand side of spur-wheel 
as per dotted 
would be 81° from per- 
pendicular line. Would 
a double leather belt drive the pump in that position 
10in. broad. The water has to be raised from 5ft. to 12ft. 
high. How many revolutions should a 2ft. disc make per 
minute ?—TxracHABLE. 
J—Grinding Soythes, &c,—Can any one 
orm me whether machinery for . 
rey beak and reapiug hooks has ever been invented, and 
if the same has been erected anywhere? The machinery 
having to be erected in a country where skilled labour 
is scarce should be of the simplest kind.—SorrTux. 


[12854] —Lathe Construction.— Will “J. K. P.” or 
some other reader be so kind as to give mo the dimen- 
sions of the fast headstock of a small lathe 31in. centres, 
with conical mandril and oollar, length and size of 
mandril, and the best angle for same ? Ought cast-steel 
collars to remain hardened or be tempered? A drawing 
would greatly assist.—C. N. M. 


(12355.)—Fermenting Bread with Staroh.—I 
am in a fx. I want to make some dough as light as I 
sibly can. I have tried the usual method of f erment- 
ng it with barm, bat find it not to be light enough. I 
have been thinking if I could get some unadulterated 
atarch—starch being the thing after being fermented 
that produces the carbonic acid gas—and knead it into 
the dough it would perhaps be a means of helping it to 
rise. Would it?—Dovex. 


[12356.}~Small Malleable O Could any 
correspondent tell me how to make smal cast-iron cast- 
inge manina ? Can any sort of cast iron be made so ? 
A full description will oblige.—W. D. T. 


12857.. Stretching Vulcanised Rubber.—Will 
ey of your many correspondents kindly inform me if 
it is possible to convert a piece of vulcanised india- 
rubber lĝin. long, 7in. wide, and lin. thick, into a sheet 
7ft. long, 8ft. wide, and lees than one-sixteenth of an 
inch thick ?—Economy. 


J—To The Harmonious Blacksmith.” 
—Perhaps I ought to have added to the description of 
my drawing on A 665, No. 864, that the principal reason 
why a portion of the wooden brace was cat away at the 
baok was to assist its being slightly bent when drivin 
on the ends of the flat iron bar at the back. The straight 
part of the bar in that case would probably be made 
about jin. shorter than the brace, so that when the strain 
on the atrings was in operation it would, instead of 
arching the middle of the brace backwards, tend to 
make it perfectly straight, and the forward tension of 
the strings would be resisted by the iron bar behind. 
Perhaps the same end might be gained by leaving the 
brace whole, and driving a wedge between the brace and 
the bar; but that would take up more room. r having 
studied Mott’s system of bracing, deacribed ou A 
short time ago, I am inclined to agree with you that it 
will be found quite effectual, at vey we expense, if 
properly carried out. Can “The Harmonious Black- 
smith tell me whether any attempt has ever been made 
to combine any kind of organ pipes with the upper treble 
notes of a plano in one instrament? I suppose a good 
organ-builder and voicer would have but little difficulty 
in making a stop“ toimitate the piano. Would the 
“stop” called “dalciana” do? and what would be the 
probable effect of combining the two, so as to be worked 
with one keyboard and set of keys? I apprehend the 
greatest difficulty would be to keep the two systems in 
poison for any moderate length of time. Would one set 


of pipes spe property with varying pres3ures of wind, 
= 35 5 give a little variety of tone and expression ?— 
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ALL communications intended for this department to 
to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Leughborough-road, Brixton, S. W. 


THE CRYSTAL PALACE MBETING. 


On Thursday, July 18, a blindfold match : one player 
against ten.—A simaltaneons match: one player 
against twenty-five.—A consultation match, by first- 
class players only: two against two. Play to 
commence at 2 p.m. in the Concert Hall. 

On Friday, Jaly 19, at 8 p.m., a leeture on the 
s History and Antiquities of Chess,“ by Captain H. A. 
Kennedy, in the Opera House. ` 

On Saturday, July 20th, blindfold, simultaneous, 
and consultation matohes. Play to commence at 2 
p.m. Grand matches by telegraph at 8 p.m. in the 
Concert Hall. The players at the Crystal Palace 
against Clifton, Nottingham, and Birmingham. Tele- 
graph wires will be laid on to the room. 

Players desirous of entering the lists for any of these 
contests should apply to the Manager, J. Lowenthal, 
28, Camden-road, N.W. 


ProsLex V.—By R. A. PROCTOR. 
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White to play and mate in three moves. 


SOLUTION TO PROBLEN IV, 


White. Black. 
1. R to K Kt 6 1. P moves 
2. B to K Kt 4 2. P takes B 
3. R takes B P mate 


TO CORRESPONDENTS. 


Henry Turtox.—We sepals with pleasure the 
receipt of your in problem. Your rea 
ance, after eo long an absence from the 
World,” will be weloomed by many of our readers. 


Rota.—We advise you to study some elementary treatise 
on the game for three months; at the end of that 
period we shall be glad to hear from yon again. 


J. Prerce.—Accept our best thanks for the excellent 
problems you have kindly placed at our disposal. 


W. AIREY and A. W. Coopkrn.—Yon will observe that we 
publish two lists of solvers; this will meet the diff- 
culty complained of in your letter. 

T. J. MILLER.—Try again. We shall at any time be 
giad to render you any assistance. á 

G. BLATER and A. W. CoorER.—Problems received with 
thanks. You may expect a report in cur next. 

Ando (Tarmouth).— Your pronom is neatly constructed, 
but it is too easy for publicity. We hope this will not 
deter you from sending furth 
com position. 

Baapsury.—See answer to C. H. Yeo in our last number 

ADDITIONAL solutions to Problem III. have been received 
from W. Airey (Worsley); 8. H. W. (York); and A. L. 
(Dulwich). 

Correct solutions to Problem IV. have been received 
from R. A. P.; A. W. Cooper; W. N. P.; W. Airey 
(Worsley); A. R. Molfson (Swansea). All others are 
wrong. 


er specimens of your 


Obituary.—It is with regret that we have to record 
the death, on the 27th ult., of Mr. Charles Hill, at his 
residence, Cotham-grove, Bristol. The deceased gen- 
tleman was in his seventy-eighth year, and for a long 
time had taken much intereet in astronomical matters. 
Mr. Hill was in the ion of an excellent observa- 
tory, and his scientifie instruments were of the first 
order. He generally used an Sin. equatorially mounted 
reflecting telescope, by Browning, in making his obser- 
vations, and was, although much advanced in years, a 
very assiduous observer. He was particularly inte- 
rested in that department of astronomy relating to 
comets, and usually managed to find, soon after their 
discovery, all the small ohes that came within the reach 
of his instrument. He once stated to the wriler that 
when on board a vessel, he made an independent dis- 
covery of the magaificent comet of 1811, and wrote a 
paper, which was read at a scientific society, on the 
subject. Mr. Charles Hill was esteemed and respected 
by all those who were fortunately acquainted with him 
and his de ich is much regretted. 
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THE ENGLISH MRCHANIOC LIFEBOAT FUND. 
@ubecriptions to be forwarded to the Editor, at the Office, 81, 
garden, W.O 


Tavistock-street, Covent 0. 

Amount previously ackno as . 4885 16 7 
8. J. ffrd donation) ee ae ee ee 0 R 6 
R. E. W. Goodridge ee ese ee se 0 6 0 

4886 5 


ANSWERS TO CORRESPONDENTS. 


— 


% <All communications should be addressed to the 
EDITOR of the Excriss Mzomanie,81, Tavisteck-strect, 
Govent Garden, N. 0. 


The following are the initials, &., of letters to hand 
op to morning, July 2, and nnacknowledged 
elsewhere: 


F. R. Leyden.— W. L. Nach Geo. Awford.— W. G. 
Roberts.— W. Howard.—Thos. Hetcher.— D. H. Good- 
man.— Rev. R. Kerwin.— E. Greenhoagh.— Frederick 
Pipers.—E. B. Donkin.— W. E. Nash.—A. Ledger.— 
Jack of All Trades. — J. W. D.—E. P. W.—W. M. Collis, 
zun. — A. W. D.— James Stanner.— E. Milnes.— Con- 
structor.— Charles Stcinitz.—M. Robinson.— E. J. B.— 
A Constant and Benefited Reader.— R. Phipson.— 
Vinery.— Wm. Wood.— Pathfluder.— Right Rev. Dr. 
ee =A lroa Ledward and Co.—J. W. Buck.— 
P. Stoneman.—S. Bottone.—Un Francais.—Spero.— 
Wholeeale.—J. H. Whistle—A. C. G.—W. W. M.—One 
in Trouble.— Hoop Iron.—Ohip.—N. Y. W.—W. C.— 
W. Crisp—A Working B.—Northnmbris.—Poloski.— 
A Young Fiddler.—W. T. L.—J. Watson.—Henry T. 
Vivian.—E. W.—Sarab.—Excelaior.—Artillery Volan- 
teer.—Edinon.—E.N. D.—A Poor Man.—Highlander. 
—T. B.—Ancoate.—North Deven.—Schoolboy.—A Coal 
Miner.—Nottingham.—J. G.'s—C. N. Abbott.—8. T.— 
Thetamn.—Wm. Oldfield. —Pneumatio Lever.—Veritas. 


A ͤStoker.—J. R.—Rat-Tat.—E. R jD.—Ultramarine. . 


—Henry Mac Cormac, M. D.— R. T. S.—John J. Lake. 
—B. F.—Iale of Thanet.—March and Pattison.—S. A. 
BRead.—T. C. Ebdy.— O. H. Maggs.—J. M. Withers.— 
R. Edwards.—G. O. Gooday.—Wm. Lea.—W. H. Neal. 
—H. Rensley.—Jobn Briggs.—R. M. Smith.— A. P. 
Compton.—Wright and Mann.—G. Wootton.—J. M. 
Dale. —J. W. Durrad.— R. A. Proctor.—The Har- 
monious Blacksmith.—Croweulll.—C. 8. Myddleton.— 
F. R. A. 8.— George Browning.— E. W. 8.—J. P. W.— 
E. W. R—A Brewer.—A Constant Reader.—W. S.— 
J. W. Fennell.—Bobo.—Parker.—Cornubia.—W. L. B. 
W. Clenchen—H. Elfes.— Sirius — R. M. Hatch. 
B. E. W.—A Lancashire Lad.—Priam.—E. H. Bed - 
fordiensia—Rev. J. W. Tavlor—<Analyst.—B. D. T.— 
Joseph Roskell.— E. John n.—R. Symington.— Saul 
Rymea.— Capt. Hans Busk.— J. Y—L. J. W.— L. H. 
Scott.—Jones and Sons. — 0. J. Oaewell—J. Parnell.— 
J. G. L. Nicholl.— Webb and Son. —E. Betham.— Dr. 
Carnley.— C. Hagan. — Charles Hughes.— E. L. G. 


JACK OF ALL TRA DES has written us, but he does not 
speak in such good spirits as we should have liked to 
see. He is now spending a few days with “Khoda 
Bur,” in obedience to an invitation. 

E. S.— We shall have some more information from 
„Seconds Practical Watchmaker” soon. 

Essk.— Your suggestion about articles on coach-building 
is good, and we will try and comply with your request. 

W. R. Brrt.—Next week. 

T. B. E.— Les. We bave more room to spare this time of 
the year, and are glad for seraps ef information, and 
particularly from old correspondents. 

VERITAS.— Yours next week. 

Communications which can only appear as advertise- 
ments to hand from J. P., Diligenoe, A Countryman, 
A Mechanic. 

J. H. T. M., W. L., A Working Turner, Kinko, H. J. M., 
Jas. Brown, J. A. Hurd, George Thompson and 3. E., 
are referred to back volumes. 

J. Forp.—Thbere is no gat Tas constant shaving. 

MIRLVILLE Pixe.—Buch a escope as you require 
should be enquired for through a respectable optician. 
The book fou ask about was recently reviewed by us 
and is published by Lockwood and Co. Your other 
queries have been many times answered in back 
numbers, to which we refer you. 

Youna Grascow.—It is your booksellers fault. You 
oan bave any number by return of post by forwarding 
the necessary amount direct. 

G. L. Granaau—lIt is a respectable firm, and the in- 
struments have been well spoken of by correspondents. 

J. SLEAnEN, F. C. D., and Whitesmith.—See “ Hints to 
Correspondents.” 

J. H. SUTRERLAND.—We have had more than enough 
discussion from time to time on Squaring the Circle. 
We should be glad to hear from you on some other 
and more useful subject. 

G. J. MattHEWws.—Your query is incomplete. It will 
all depend on the weight of the cylinder. 


A. S. LEwrs.—In the last number. See also Indices to 
back volumes. 


MaNnos.—Consult published Indices. 

SEN EX Once more we ask why assume so many aliases. 
The chief object of your writing at all appears te bo 
to advertise a third-rate book of which yon are author. 

VEnrtcmMNus.—Two or three others have desired to have 
the last word on the Deluge controversy, but your and 
their letters would reopen it. 

W. Watxins.—The first query is an advertisement. The 
second will appear next week. 

E. R. J—What appears to be a source of trouble to you 
is a source of satisfaction to us. You think the 
ENGLISH MECHANIC deals with too many things, aud 
treats ignorant readers with too much respect. Cer- 
tainly those who are ignorant, or comparatively so, 
cannot agree with you. The“ outside subjects“ you 
speak of are only as fringe after all. The bulk of the 
journal is interesting to inquirers and thinkers all the 


world over. 

CA nAOTAcUS.— Fou aro right. Mr. Bradlangh's name 
ought not to have beeu dragged into the Deluge dis- 
cussion at all, and we do not bold ourselves blameless 
for permitting it, and we trust E. L. G.“ will be more 
careful in future. 


E. B.—Pleaso send description and drawing. 


‘| Phancnetre.—There must have been some “ hocus 


pocns influence at work. The insertion of your query 
would lead to another discussion on spiritualism, and 
we cannot afford space for it just yet. 

KIRKPATRICK, R. W. B., and BALSAR.— Tour queries are 
advertisements. 

LENS.— Read Emerson’s Conduct of Life” and Locke 
on the “Conduct of the Understanding.” When you 
have read them, and particularly the former, whieh 
can be had for 1s. 6d., you will most likely say “Thanks, 
Mr. Editor, for the advice.“ 

Tux HAwmaomous Biacasmirs.—Your letter on tho 
„Piano in Canada” was crowded out. 

F. N.—Beply on Angle of Reflection, Ad., next week. 


TAE Boriprxe News,” No. 912, June 28, Cowrarns :— 
Professional Tenderness; Visit to Leicester Waterworks; Exbibi- 
tion of Works of Art in Black and White; Metropolitan Board of 
Warka’ Report, 1871: Critical Notes of Grent Itallan Architects.— 
XIV.: Our Present Knowledge of Building Materials, and How to 
Improve It; Modern Architecture in France; House Planning 
Competition; Bt. John’s Church. Hall; The School Boarde; Archi- 
tootural Association of Ireland; Comments on the Conference; The 
Lato Mr. Frederick Merrahla; Architectural Association: The 
inetitate Conceraasione ; The Progress of the Lock-Oat ; Balding 

Intelligence: Stained Glass; Water Bapply and Ganitary Matters: 

| Correspondenca :—“ Modern Scottish Keclosiastical Architecture ;” 

Be Dublin Exhibition; Westminster Abbey; School Planning 
Competition; Liberal Premiums to Competitors; The Quarterly 
Review on Architects and Operative Masons; Mr. Norman Shaw 

and Mr. MacLaren; Intercommunication; Parliamentary Notes; 
Chips; Our Office Table; Trade Newa— Wages Movement ; Tenders: 
Illustrations—8t. John's Parish Church, Hall; Design for De- 
tached Suburban Villa.—Price 8d., post Iree, 83d. Pablished at 81, 
Tavistock-street, Covent-garden, W.C. 


THE INVENTOR. 
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APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING JUNE 35, 1873. 


1629 H. Fereday. Sheftesbary-atreet. Hoxton, for an improved 
method of and apparatus in tin and other wetals for ‘sifting’ or 
separation of «seeda, coal cinders, and other articles and divers 
small substances. 


180 R. Boyd, Strand, for improvements in projeetiles and in 
the manufacture thereof. A commnnication. 


1831 R. F. Lewis, Herbert street. Middlesex, for improvements 
in pen. pencil, and crochet-needle holders. bouquet holders or 
flower tabes, needle cases, and other like articles. 


1892 W.8. Taylor, Edinburgh. for improvements in the Prorat 
gion aad construction of tramway engines and carriage, and in the 
apparatus or mechanism connected therewith, which improvements 
are also applicable to motive - power road engines and carriages. 


1988 8. Lewin, Poole, fer improvements in ploughs. 


1934 A. M. Clark, Ohancery-Jane, for improvements in railway 
cartiage brakes. A communication. 


3636 R. A. Gooding, Manchester, for improvements in apparatus 
for measuring liquids. 


2836 T. Lambert, Bhort-street, Lambeth, and E, J. White, 
Overton, Gloucester, for improvameuts in salf-cloaing valvos or 
cbeks for drawing off water. 

1337 T. Hampton, Rotherham, Yorkshire, for improvemonts in 
the manufacture of Bessamer stool ingots. i 

1838 G. L. Turney, Addle-street, City, for improvements in boxes 
to hold pins, books snd eyes. pens, and other small articles. 


1889 E. Unwin and G. Ovens, Chilworth, Surrey, for improve- 
menta in cpperatas for the delivery of sheets from printing 
machines, paper making machines, and other machines which 
deliver paper or other material in the form of sheets. 


1840 R. Kuhn, New Bridge-atreet, City, for an improved means 
and apparatus for facilitating the repairing and paviug of roads 
and other places, the apparatus being aleo applicable fur proparing 
and dressing stone slabs and blocks. 


1841 J. Oross, Manchoster, for improvements connected with 
Tobbers uecd for washing or cleansing clothes aud otber articlos. 


1842 A. C. Henderson, Charing-eross, for improvements in, the 
construction of stercoscopes. A communication. 


1848 G. C. Ogle, Ripley, Derbyshire, for improvements in mowing 
5 reaping machines, aud in the machinery or apparatus employed 
ein. 


1844 G. Le Moanier and J. Cochet, Paris, for an improved 
system of publicity. 


1846 W. Bull, Ohanoery-lane, fer improvements in making salt 
from brine. 


1046 W. B. Burrow and J. 8. Burrow, Great Malvern, Worcester - 


anire for an improved bin“ or receptacle for wine or other 
0 os. 


1847 W. R. Lake, Southampton-baildings. for improvements in 


the raanufacture of copper-covered and coppor-cored wire. A oom- 
munication, 


1348 T. Morris, T: Fletcher, M. Kally, and C. Fletcher, Man- 


che-ter, for improvements in spring mattresses and other articles 
for sitting aud reclining upon. 


1849 J. Imrey, Soutbampton-buildings, for improvements in 
apparatus for working brakes in railway trains and tramway cara. 
A communication. 


10 J. Millward, Birmingham, for improvements in musieal 
Instrumente. A communication. 


1851 V. van Baerle, Finsbury-equare, fer improvements in the 
manufactare of soap or compositions for washing purposes. 


1853 W. Spence, Quality-court, Chancery-lane, for improvements 
in apparatus for eurrying leather. A comnmnication. 


1658 B. Abate, Regent-square, Middlesex, for improvements in 
preserving food or organic substances, and also in the machinery 
or apparatus employed therein, parts of which machinery or ap- 


paratus are applicable for making ice and for refrigerating pur- 
poses, 


184 A. M. Clark, Chancery-lane. for an improved camp kettle or 
culinary apparatus. A communication. 


1836 H. E. Phillipson, Dublin, for a new or improved palliass. 


196 @. Lowry, Salfcrd, Lancashire, for improvements in the 
eonstraction of radial and other drilliug machines and tools. 


1857 W. Dawes, Leeds, for improvemente in locomotive steam 
engines, parts of which improvements are also spplicable to other 
engines. 


18 W. D. Brown, Turin, N. B., for improvements in reaping 
machines, 


12359 W. M. Brown, Sonthampton-onildings, for improvements 


in machines for pricking and trimmiag the edges of heols of boots 
aul shoes. A communication. 


185 W. Seantlebary, Reven Siste-s'-road, Hollowny, for im- 
provements In the means or apparatus e:uployed for ruising and 
lowering window and other blinds and sbutters. 


1881 T. Lynch, Enishowen, Ireland. for a new or improved 


system for preventing collisivus on railways and in machinery or 
apparatas therefor. 


nr. W. B. Chapin, Southamoton-bafidings, for an Improved 
contrivance for securing doot knobs and other kuobs or handles 
upon their spindles, 


+963 E. Housman, Bromsgrove, Woreesterabire, for improve” 

meta beating and ventilating churches, hot-honess, and other 

15 a and structures, andin apparatus te P: employed for those 
b. 


PATENTE SEALED. 


8467 W. Cotton, for improvements in machinery or apperstrs 
employed in the manufacture of looped or knitted fateles. 

473 E. T. Hughes, for improvements in machinery for drawing 
or rolling rodes or bars into straight or conical forms for shaftinc, 
axles, spindles, and analogons purposes. 

874 E. T. Hughes, for improvements in apparatus and 
cesses for „ . cold to the 
of iee, parta of which are ap e to other purposes. 

9181 W. Tatbam, for improvements in carding engines and 


drawing frames. 

Eas 8 wae . 
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8505 J. Wilde, for improvements in heating apparatus for 
stoving or “ proofing” felt bate and for other purposes. 

8320 A. na Henderson, for improvements in cigar cases Er 
„„ and aatomatic cutting and lighting af 
t 


cigars. 
3531 G.L. Leclanché, for a new alectrica! contact fer elock-werk 
or other applications. 

& A. Silvester, for an improvement in carriage wheels. 

€ J.E. Pulls, for improvements in punching holes in leather 
Aoa aed oer Beea and in the machinery of apperatas 
em retor. 

nat Geoghegan, for improvements in apparatus for nemes 
manane or e number branding casks, eases, boxes, aad 
other like receptacles. 

52 W. Bash, 8. Bash, and G. Bech. for provements in bobbins. 

828 G. Fletcher, jun., for improvements in the evaporation aml 
frani e ion of sugar, and in the apparatas or machinery connected 

erewith. 

575 W. C. Billar, R. G. Siltar, and C. Rawson, for 55 
a oe and deodorising Faber oxcseta, and thereby tating 

e disposal and utilisation thereol. 

ar E Basena Jana W. Bibby, and A. Fleming, for imgrove- 
meats in sp g mules, 

936 N. H. Hughes, fer improverments in cultivating land, and in 
the machinery or apparatus employed therefor. 

neta Grace, for improvements in apparatus for raining 


weigh 

Mus J. Anderson. for improvements in reducing oxides, and in 
obtaining iron, sodiam, potassium, phosphocas, chlorine, or thetr 
compounds, and in apparatns therefor. 

$495 J. Mabson, for improvementa in sewing machines, and in 
embroidering, cloth-entting, and other attachments for thewe«e, 
some of which improvements are also applicable to cr 
driving other machines. 

498 E. W. Kelley, for improvemerts in heree-pail ma chines. 

8501 W. A. Alcorn, for an improved method for the protection 
of bottles and other fragile substances. 

3504 W. D. Ruck, for improvements in the manafectare of gas. 

8317 J. A. OCalantarients, for improved arrenkements for prevent - 
ing pipes or vessels containing water or Jiqnid from barating by the 
effects of frost or simflar force suddenly brought into o 

118 J. Madden, for improvements in entton gins. 

138 W. Spence, fer improvements in the joints of the permanant 
way of railways. 


1097 H.G. Keyworth, for improvements in cares or reseptacies 
for reesi and retaining letters, papers, or in alpha- 
betical or order. 


1167 J. Campbell, for Improvements in the mode of getting at the 
external bottom of ships and vessels for the purpose of clesuing 
repairing, and overhanling them. 

1237 M. Oondie, for improvements in sewing machines. 

1257 W. R. Lake, for improved processes of treating phosphatl- 
rock and other phosphatic substances for the extraction of the 
phosphoric acid or soluble phosphates therefrom. 

1372 J. Dacomet, for an improved construction of packing ease. 

1278 R. McVoy, for improvements in steam engines. 

1295 E. Pace and J. H. Howard, for improvements m machinery 
or apparatus for cutting splints. 

BSR T. J. Denne and A. Hentschel, fer improvements to 
materials for finishing und currying leather. . 

1860 W. Ellis, for improvements in or apy ication toy maebinery 
ar E for cutting wood to any requised u pe, hat rr, of 

esicn. 

1341 W. R. Lake, for improvements in tde manufacture of 
knitted fabrics, and in machinery emplovat thorefor. 

1891 F. L. H. Danchell, for an improved fiiter:ng medinm, 

1603 W. B. Lake, for improvements in oyyaratus for prudJuarg 
compression upon metallic articles. 

1418 W. R. Lake, for improvements in mules fe: spinning. 


Terms of Subsoription, 


PAYABLE IN ADVANCE, 

6s. 6d. for Six Months and 11s. for Twelve Months, Post 
Free to any part of the United Kingdom. 

Volumes V., VI., VIL, VIIL, IX, L, XI., XIL, XIIL, and 
XIV. bound in cloth, 78. each. 

Indexes for each half-yearly volume, up to Vol X. 
(except Vols. II., V., and X.) inclusive, 3d.; Post 
Free, 24d. -Gages for Binding, 18. 6d. each. 


„ Subscribers are requested to order Oases and Vols. 
through their booksellers, and not to send direct. The 
new regulations of the Post-oflice prevent their trans- 
‘talssion through the Post. 


To American and Belgian Subscribers. 


==” American and Belgian Subscribers, especially 
when renewing ‘their subscriptions, are particular'y 
requested to advise the Publisher of the transmission 
of the Poat-offiee Order, and tho exact amount fcr 
which it is made payable. 


Subscribers in the United States and Belgium can de 
supplied with the ENGLISH MECHANIC post free from 
this Office, for the sum of 13s. (3 dola. 25 c. gold, or 
15fr. 60c.) per annum, payable in advance. 


The remittance should be made by International 
Post- offloe Order. Back numbors cannot be sent by 252 
ordinary newspaper post, but must be remitted fer at 
the rate of 5d. each to cover extra postage. 


Notice to Subscribers. 


Subscribers receiving their copios direct from th= 
office, are requested to observe that the last number «f 
the term for which their Subscription is paid, Will be 
forwarded to them in a coloured wrapper, as an intim:- 
tion that a fresh remittance is necessary, if it be desid 
to continue the Subacription. 


Charges for Advertising. 


. d. 

ALL ADVERTISEMENTS (except in the Exchange 
Column), per lino of Eight Words. . Ò 5 
Every additional line. . . . c e O 6 


(No advertisement inserted for less than 28.) 
Larger Advertisements Contracted for. 


ADVERTISEMENTS in EXCHANGE COLUMN for 
Sixteen Words eee ASS SHTHATTEOHSS ODOT RE OOSERE ese eee. 0 


For every succeeding Eight Words . . @ 
Front Page Advertisements 9d. per Hne. 


The address is included as part of the advertisem e! 
and charged for. 
Advertisements myst roach the office by mid-day cor 
Tuesday to ensure insertion in the following Frida; 
4 Dumber, 


` 
* 


JuLy 12, 1872. 


— $$$ 


WORLD OF SCIENCE AND ART. 


— commend 
FRIDAY, JULY 12, 1872. 


ARTIOLES. 
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THE WATCH, AND HOW TO REPAIR IT. 
By ‘'Seconps’ Practica, WaTcHMAKER.” 
HE watch was, at one time, a much honoured 

and prized necessity; after a time it became 

a valuable adjanot to every gentleman, and not 

unfrequently (about the year 1790) the order had 

to be given two years before it could be possessed. 

The watch I am referring to is that known by the 

term horizontal.” The cause why so long a 

time was necessary for its manufacture arose out 

of the fact that there were but few workmen 
qualified to produce that particular escapement 
and finish of the various other parts. This 
special kind of watch was invented, about 1725, by 
the celebrated George Graham, an apprentice of 
the talented Tompion, watchmaker, of London. 

Prior to the introduction of Graham’s horizontal 

watch, one kind only was made—namely, that so 

well known in these days as the “ verge watch. 

We have no authentic date when the primitive 

watch was invented or introduced. Wedo gather 

this much, that they were originally introduced 
from Nuremburg, but they were oval in shape, 
about the size of an egg, having the appearance 
of an oval snuff-box. Those who may be 
interested in such antiquities will be well repaid 
by inspecting the classified series of ancient 
watches in the South Kensington Museum; there 
are there about fifty or sixty, the property of 

Mr. Morgan. 

Although the English claim the invention of 


— 
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wvivaa t» introduce the principle of the lever 
escapeme at to their watches, which has ended chiefly 
ip 2i.appointment. The foreign watches, there- 
fore, are chiefly of the character termed hori- 
zontal.” It will be unnecesrary here to expatiate 
upon the relative merits of English and foreign 
watches, for we shall see, in remarke upon Repair- 
ing” what has often to be done to obtain a fair re- 
sult. This is quite certain, that the horizontal 
Geneva watch is a copy from the original inven- 
tion by Graham; and although Professor Robison 
examined the escapement very critically, our 
foreign neighbours have improved very much the 
angle of the escape-wheel tooth as well as the 
train of the movements—that is to say, they have 
increased the numbers of beats per hour, which 
materially assista in the watch keeping more 
accurate time than it did in the days of its early 
invention. Again, our continental neighbours 
have supplied to their escapement a wheel 
made of steel instead of a brass one, which was 
applied to Graham's escapement, for it was found 
that unless the cylinder of Graham's watch was 
jewelled (that is, made of some hard stone) the 
escapement-wheel, after about four or five years’ 
wear, had cut or worna notch in both edges of the 
cylinder ; and hence the original plan and design 
of the escapement became destroyed 80 soon as 
the wearing became evident. And I would just 
remark here that unless a Geneva watch is of a 
very low type the cylinder is perfect after years 
of wear, owing, of course, to the steel wheel of the 
escapement acting upon its similarly constituted 
neighbour, the cylinder; and watches of a very 
superior class may be seen with perfect cylinders 
after twenty years of constant use. 

The duplex watch, invented by Tyrer, and the 
chronometer, originally by the French, but per- 
fected by our countrymen, stand unrivalled by 
any other invention, inasmuch asthe duplex, under 
certain circumstances, will keep time wonderfully 
close, while the chronometer, when at sea, has 
been known to return with a rate, after two or 
three years, so close that, at the expiration of that 
period, it has been in error only five-hundredths 
of asecond. See Dent’s and Denison’s works. 

It is intended in the present series to devote 
most of our space to the encouragement of our 
youth and amateurs in connection with watch repair- 
ing, for our experience teaches us that there are 


the watch, it is doubtful whether they have | many moving along in this particular branch of 
that right. It must be admitted that they , mechanics thoroughly in the dark. It is hoped 
produced the convenient and useful watch, which | that the chapters following will be the means of 


satisfied all requirements fora long period. But 
rivalry met them from the French. That nation 
preduced a prettier and more convenient sized 
instrument, and at considerably less price; but 
then, even as now, they could not be depended 
upon for correct (in shose days) timekeeping ; and 
again, the parts wore away so rapidly, while the 
old English watch was proof against every trouble, 
and frequently against a fall, which the French 
watch very seldom escaped without breakage. 
The scientific men of Paris devoted much time to 
the perfection of the watch, but although we 
must admit that their watch of the period just 
prior to the introduction of Graham's horizontal 
one was a model of beautiful workmanship 
and mechanical contrivance—which in another 
chapter I intend introducing—so soon, how- 
ever, as the wonderfully good timekeeping 
of Graham’s new watch became known in 
Paris, the scientific men of that nation endea- 
voured to possess one, and Berthond, then the most 
eminent of Paris watchmakers, procured one, 
and admitted that the English watchmakers 
were the most eminent in the world. Graham's 
watches were made use of in astronomical obser- 
vations. This kind of watch continued in 
general use, and was valued for several years, 
until Thomas Mudge invented the “ lever watch,” 
which soon took the place of the horizontal one. 
Mudge made one for Charlotte, Queen of George 
III. This kind of watch of late years has been 
very much improved, and stands before the world 
at the present day as the most correct in per- 
formance. It is the most durable, goes longer than 
any other kind without cleaning or repairing, 
and will endure more rough usage than any other 
kind. When we consider that a daily rate can be 
obtained from a lover watch of the best make, 
horology is entitled to be ranked among the 
sciences, for there is no science established in 
which that of watchmaking does not share; there- 
fore its connection with the sciences entitles it to 
be ranked even with that of navigation and 
astronomy. The English lever watch having held 
such a prominent place among the world's mer- 
cantile products, induced several mauufacturers 
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our youth and amateurs walking fairly in the 
broad light, instead of groping and feeling their 
way, and not finding that which they seek. It 
must be borne in mind that watch repairing is 
not to be obtained in an ordinary apprenticeship. 
Many hundreds require improvement after having 
served their articled period, and we are hoping, 


by careful attention and combined action, that: 


the novice in watch repairing will rapidly improve 
in the general literature as well as in the general 
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escape-wheel observed, it would have been noticed 
that at every revolution of the escape-wheel a 
sudden check of that wheel and also the balance 
would take place, therefore the hastening or 
gaining of the train which was indicated by the 
hands. Mode of remedy : Most watch wheels are 
made flat by “bumping,” as it is termed—that ia, 
a hollow punch is fixed in the vice, the wheel laid 
thereon, and the arm of wheel to be raised or 
lowered is struck by a smooth thin hammer, after 
which it is usual to place it in the calipers, and 
by a thin straight edge of bone test its flatness, 
and thus proceed till correct. But the steel wheel 
of the horizontal enca pement is very thin and 
very brittle ; therefore, it is better to try to 
rivet the wheel to its pinion a little more by 
placing the pinion face on a hard steel stake, then 
hold a half-round or crescent-shaped punch on 
that part of the rivets of the escape-wheel pinion 
when the wheel has to be lowered ; if it requires 
raising, place the punch on the opposite side, then 
with a small hammer strike the punch slightly: 
frequently a very slight blow of the hammer will 
suffice, but if the wheel be thin at that part it may 
not yield; should it not, the better plan would be 
to polish away the lower portion of the cylinder 
lip which strikes against the rim or web of 
escape-wheel, which is accomplished in the follow- 
ing manner: Remove the pendulum collet and 
spring by pressiog it off with a very thin-edged 
knife, place balance with the cylinder upward 
upon a piece of flat good oork fixed in the vice; 
make a steel polisher, rather light, say three-six- 
teenths of an inch broad, one-sixteenth thick, and 
about nine inches long, with the ond made nearly 
pointed and quite knife-like at the edge ; then see 
if it can be moved about a quarter of an inch 
backward and forward in the notch of the cylinder. 
Having prepared the polisher, provide yourself 
with some oilstone dust mixed with oil, which may 
for convenience be placed on a small tin box lid. 
With this on the steel polisher, and rubbing back- 
ward and forward, the cylinder, however hard, 
may be polished till the wheel is quite free. The 
pressure of the polisher must be somewhat light, 
else the cylinder will be in danger of breaking. 
To clean the oylinder from the oilstone dust, a 
piece of very small crumb of bread must be used. 
After the bread has been made somewhat the con- 
sistenoy of ordinary putty by pressing and partly 
rolling it between the palms of the hands, and 
when in the shape of a cone, press it lightly where 
dirty oil remains, and the bread will remove it. 
Two or three applications of the same bread will 
leave the cylinder perfectly clean. It may then be 
made bright by the usual application of a piece of 
pointed cut cork. 


CHEMICAL PHYSIOLOGY.” 


N the little book which Dr. Thudichum has 
published under the title given below, he has 
done good service towards the advancement of 


manipulation. Tools, materials, and trade secrets, medicine, and has afforded valuable information 


whenever brought to view, will be dealt with 
whenever practicable. It will be our aim if pos- 
sible to vary the subject-matter; thus one 
chapter will contain remarks upon the verge 
watch, the next one upon the “lever” watch, 
and then will follow materials for the Geneva 
jobber, so that throughout the series variety will 
be studied. 

We will adduce an example concerning a Geneva 
watch which kept excellent time during the day, 
but through the night it gained fifteen minutes. 
Many causes might oecs sion a similar disaster, 
but one that is very common is the following: 
The watch referred to was a cylinder one; the notch 
at the bottom of the cylinder was rather narrow, 
so that for the web of the escape-wheel to pass 
through freely neither the cvlinder nor the escape- 
wheel should have excess of end-shake, and 25 
very necessary that the escape -wheel should be 
flat. These conditions had been neglected; 
cylinder and escape-wheel had excessive end- 
shake, and the wheel was out of fiat. When the 
watch was lying on the back (dial upwards), the 
weight of the ce and its attachments 
(eylincer, pendulum collet and spring) prepon- 

erated or fell toward the balance cock, and when 
in tbat position the part of the escape-wheel 
out of flat towards the balance canght the lower 
part of the impulse side of cylinder, the escape- 
wheel by that means was suddenly checked, so 
was also the balance in progress, and instead of 
the balance moving its whole arc of motion it was 
accelerated by the suddenness of the wheel's 
nction on the cylinder. If that watch had been 
held in a position with cial herizontal, and the 


to the student of chemistry and physiology. The 
first portion was written and printed as an intro- 
duction to those valuable researches, intended to 
oes an improved chemical identification of 

iseases, which he has contributed to the reports 
of the medical officer of the Privy Council. 
Finding it useful in his own teaching, Dr. Thudi- 
chum determined to publish it for the benefit of 
medical students and others, who will find it a 
concise treatment on physiological or animal 
chemistry, a subject which is still neglected to a 
large extent. The second portion is an analytical 
guide for the nse of those who may desire to be- 
come practically acquainted with the phenomena 
and constituents of animal bodies. The import- 
ance of an accurate knowledge of the subject in 
all its bearings, more especially to the medical 
man, cannot well be over-estimated, while an 
acquaintance with the chemical processes which go 
on within the human economy is deserving of 
study, and may be turned to commercial advan- 
tage by chemists and others. 

The action of the saliva in turning the starch 
of the potato into sugar is tolerably well known 
to students of popular science; but few amongst 
the ordinary reading public are aware that 
this saliva consists of a variety of fluids, 
some of which prepare or predispose the food to 
change, while others merely serve mechanical ob- 
jects. Of these the saliva secreted by the parotid 
glands contains a peculiar ferment named ptya- 
line, and this principle is the only agent in 

A Manual of Chemical Phyalology, including its 
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saliva which has the power of transforming starch 
into sugar. The diastase of malt has a similar 
action, and a knowledge of this fact led Baron 
Liebig to employ diastase in the preparation of a 
food for infants brought up by hand,” which 
food supplies efficiently the want of ptyaline and 
alkaline fluids in the digestive juices. But little 
is known of the character of saliva in disease; 
that it is very materially affected cannot be doubted, 
and further research will probably throw more 
light on the subject, It is known that the ad- 
ministration of mercury causes a change in its 
constitaeuts ; several medicinal salts, such as 
iolide of potassium, pass very readily into the 
saliva from the blood, and, as is well known, 
the saliva is the bearer of the poison of hydro- 
phobia. From these facts we derive information 
of a nature probably unthought of by many ; for 
if ptyaline is the only substance in the human 
economy which can turn starch into sugar—for 
the gastric juice cannot, and the pancreatic fluid 
has only a trifling influence in this direction—we 
see at once how necessary and important it is to 
thoroughly masticate all food containing starch, 
not only in order to obtain the full nutritive 
value of what we eat, but also to prevent over- 
loading the stomach with a mass of food, much 
of which is probably indigestible. 


The study of the chemistry of digestion, too, 
has led to the invention and preparation of 
sundry semi-medicinal articles of diet. The 
comminated food, mixed with saliva, when it 
reaches the stomach excites that organ to both 
a chemical and mechanical acticn, and a know- 
ledge of this fact shows us that to obtain 
natural digestion in fall vigonr it is necessary to 
supply the healthy stomach with a large quantity 
of matter containing nutriment, rather than with 
aliments of insppreciable bulk; for althongh it 
would be possible to extract all really nourishing 
Substances from our food and support life with 
them for a time, healthy digestive action would 
cease, owing to the inability of the stomach to 
act mechanically on the small mass which would 
be sufficient if we could live on essences. This 
mechanical action of the stomach, so to speak, 
churns the food, and the chemical action consists 
in the discharge from small glands in the walls 
of the stomach of a finid termed gastrio juice 
which contains 8-0 per thousand of a substance 
called pepsine, with minute portions of hydro- 
chloric acid, possibly lactic acid, and some of the 
chlorides of the alkalies and phosphates of earths. 
The gastric juice possesses the power of dissolving 
albuminous substances; it transforms the casein, 
fibrin, gluten, and other portions of the food into 
a thickish, turbid pap, called peptones; and the 
ptyaline of the saliva, still continuing to act in a 
modified degree, forms sugar. The partially- 
digested food, now called “chyme,” mixed with 
water and a small quantity of air, passes through 
the pylorus into the duodenum, where it is mixed 
with bile and pancreatic juice, and undergoing 
further decomposition becomes chyle, passes 
through the chyle-ducts into the lymphatics, and 
enters the blood through a door in the sub-olavian, 
or under-the-collar-bone, vein. Such is but a | 
very rudimentary description of the digestive | 
process; but the knowledge we have of the 
influence of pepsine in preparing food for assimi- 
lation has led to the production of an article of 
dietary medicine which has, we believe, been 
found servicable in diseased conditions where the 
natural juices are, on tolerably good grounds, 
supposed to be deficient. But little is known of 
the physiology of the liquids which are the active 
agents in duodenal digestion; the secretory acts 
and influences are well understood, but the em- 
ployment of the secretions has yet to be elucidated 
in a satisfactory manner. The pancreatic juice, 
says Dr. Thudichum, has probably three functions, 
of which one is the complete solution of fragments 
of meat and albumen, which are invariably present 
in the chyme when it issues from the stomach, 
another is the decomposition of fat into glycerine 
aud fatty acid, and a third the emulging of 
neutral fat and its transformation into a condition 
in which it can pass through the pores of the 
mucous membrane into the chyle-ducts. The 
main function of the liver is to secrete bile, and 
its action ig of such intricacy, connected as it 
is with the main features of digestion, that 
probably a volume might be written on this 
organ alone. “The quantity of bile secreted 
in the human body in a day has been esti- 
mated at 1,200 grammes, or the bulk which 
would filla wine-bottle and a half.” It is probably 
the most complicated fluid in the human body; in- 
flueneing fat aud fatty acids in the manner of a 
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soap, communicating to the small absorbing tubes 
an attraction for fat, and excreting cholesterine, 
which is intimately related to the chemistry of the 
nerves. In diseased conditions the bile is retained, 
causing jaundice ; and by its power of precipitat- 
ing pepsine it completely stops digestion when 
regurgitated into the gtomach. The digestive pro- 
cesses carried on in the small intestine are unfor- 
tunately but very imperfectly known, and require, 
says Dr. Thudichum, particular and great re- 
searches ; for this part of the body is the principal 
seat of such diseased processes as typhus and 
typhoid fever, cholera and others, amongst which, 
bat not the least important, are summer and 
autumn dirrrhas, so fatal to many persons, even 
when sp+cial epidemic influences are absent. 

Not the least interesting branch of chemical 
pbysiology is the study of the action and properties 
of blood-corpuscles, which carry oxygen from the 
lungs to the most remote and hidden parts of the 
body, yielding it up to the muscles or to the oxidis- 
able matters contained in their juices,where it isim- 
mediately fised if required, or is retained and stored 
up, this being especially the case during sleep. 
Blood-corpuscles are not carriers of carbonic acid, 
although it affects their colour and condition ; this 
gas is conveyed in the serum of the blood, being 
partly dissolved therein, in the same manner as in 
soda-water, but to a large extent it is combined 
with alkaline bases, especially sodium. Dr. 
Thudichum’s theory of the excretion of carbonic 
acid is not generally held or widely known, and 
we therefore quote the passage bearing on it: 
‘‘When the blood-corpuscles of the venons 
blood arrive in the lungs they have under- 
gone a change which consists in the par- 
tial oxidation of a small quantity of their 
hematocrystalline,* and this is transformed 
into an acid which I will call hematic acid. This 
blood-acid contains nitrogen. It is not similar to 
any of the acids wo know; it is not volatile, but 
fixed. It is evolved from the blood-corpusocles 
and passes into the seram at the very moment 
when the former arrive in tho small breathing- 
cells of the lungs. There the blood-acid com- 
bines with the sodium, and the carbonic acid is 
set free, and is left to take its course, with water- 
vapour, through the lung tissue into the respira- 
tory passage.” In a note, Dr. Thudichum says 
that the excretion of carbonic acid from the lungs 
is an act of specific secretion, to which the 
presence of oxygen (and nitrogen) may be a 
supplementary advantage (a8 favouring diffusion), 
but is not essential. 

In his researches on cholera Dr. Thudichum 
showed that in that disease the serum, being 
changed in its constitution, refuses to perform its 
proper fanctions, but so acts upon the blood-cor- 
puscles that they cease to carry oxygen to the 
tissues of the body; the temperature falls, 
and what is known as the algid condition in 
cholera is produced. In other diseases the 
hematocrystalline of a portion of the blood- 
corpuscles leaves them, and is decomposed—in 
yellow fever, e.g., colouring the skin yellow. 
Similar decomposition takes place in poisoning by 
arseniuretted hydrogen, and by the bites of veno- 
mous serpents, while such poisons as prussio acid, 
carbouic oxide, and sulphuretted hydrogen, kill by 
decomposing the hematocrystalline, or by combin- 
ing with it to the exclusion of oxygen. Thus, says 
Dr. Thudichum, the study of many diseases re- 
quires an intimate knowledge of the constitution of 
the blood-corpuscles. The value of this we have only 
jast begun to appreciate, and the chemical and 
optical methods of investigation applied with 
rigorous accuracy will bring us not only the ex- 
planation of normal phenomena at present obscure, 
but also information on the nature of diseases 
and the action of poisons, which will point the way 
to their prevention or cure. 

The Analytical Guide which forms the latter 
portion of Dr. Thudichum’s valuable little book, 
is, of course, intended for the use of students in 
the laboratory, and for this purpose it is admirably 
adapted, being concise yet replete with all that it 
is necessary to know, directing the experimenter 
how to proceed in order to obtain a oertain result, 
leaving him, as a rule, to appreciate the result of 
the operation by his own reflection. To the reader 
who has not the means of entering into these 
investigations and performing the operations 
there is much matter for consideration, and much 
useful information. Thus in the analysis of brain- 
matter we find corroboration of the German 


* Blood crystala; a substance of a red cvlour, con- 
taining carbon, hydrogen, nitrogen, iron, sulphur, and 
oxygen (Cœοο HN IAH FeSsOf::); it is this substance 
which gives the double-bauded spectrum of arterial 
blood, aud the one band of ven: -us blood. 


aphorism Ohne Phosphor kein Gedanke, for the 
ash of mixed brain matter contains 9°15 per cent. 
of free phosphoric-acid, and large quantities of 
acid phosphates, especially of potassium and 
sodium. We learn also that there is more ash in 
white brain-matter than in gray; that the former 
contains free phosphoric acid and a large amount 
of acid phosphates, while the latter is alkaline, 
and contains a much smaller quantity of 
phosphates. 

Tho latter portion of the book contains wood- 
cuts of the characteristic speotra of certain sub- 
stances found in the fluids of the body, which will 
be of great use to the student. The whole 
volame (the result of many years of patient 
inquiry) is one of the most valuable contributions 
to pathology ever published, and a great step 
towards placing therapeutics on a thoroughly 
scientific basis. 


NOTES OF FRENCH SCIENCE. 


PHE production of sounds by certain fishes 
has recently been studied by M. Dufossé. 
Thero are two kinds of sea scorpion, the Cottus 
scorpius and the Cottus bubalus—fishes of small 
size and ugly aspect—which are put into a state 
of vibration when seized or touched by the hand, 
and this is often accompanied by a noise or cry, 
Sometimes a continuous note. The phenomenon 
may be observed either in air or water. 
vibrations, M. Dufossé thinks, are voluntary on 
the part of the fish, and are caused by the oon- 
traction of certain muscles, placed under the 
cranium, at the sides of the buccal and respiratory 
cavities. By certain motions, the fish can alter 
the form of these cavities, and they act as a kind 
of sounding-board, producing resonance. He 
traces an analogy between the action of these 
cavities gnd that of the thoracic and mouth- 
cavities in Vertebrates. 

Workers in copper, it would appear, enjoy a 
certain immunity against attacks of cholera. M. 
Burg states that in Bagdad, where the disease 
wrought such ravages last year, there were, be- 
tween theend of April and the end of Ootober, 
about 800 victims of cholera in a population of 
80,000. In the bazaar there were about 100 shops 
occupied by nearly 500 individuals engaged in the 
making or selling of copper articles, and among 
these there was nota single victim. 

M. Decaisne, in a recent note on The Progress 
of Depopulation in France," gives some striki 
statistics as to marriages and births in that 
country, as compared with others. In Prussia, 
the number of births is 460 per cent. of the 
marriages, in France it is only 300 per cent. The 
proportion of births annually, per cent. of the 
entire population, is in Prussia 3:98; in France 
only 2°55. The annual excess of births over 


deaths, calculated per million of the population, is 


13,300 in Prussia, and only 2,400 in France. As- 
cording to the above figures it will take 170 years 
for the whole population of France to be doubled, 
as against 42 years in Prussia, 52 in Great 
Britain, and 66 in Russia. 

A remarkable consequence of the late war has 
been the spontaneous appearance of certain exotic 
forage plants in some localities that had been 
occupied by cavalry. At present many of theea 
plants (which are mostly Algerian) are flourishing in 
regions which were formerly very barren, but are 
now become veritable oases. The phenomenoa 
is best seen in the Department of the Loire-et- 
Cher, at Orleans, Blois, Cour Cheveray, and other 
places. M. Vibaye has counted (in March, 1872) 
as many as 157 different species. Of these, 
about a third part are Leguminosa, while 
Graminæ and Composite make each about one- 
fifth part. Twelve species of trefoil have been 
observed, and ten or eleven of medicago. Where 
the lands are not turned to pasturage or fre- 
quented by herb gatherers, the plants are being 
largely propagated. Several species were found to 
appear by the side of a forage dépôt in Cour 
Cheveray, for the first time in May this year, 
showing that the seeds had remained in tha 
ground sixteen months without germinating. Tha 
frost of May last, which injured vines and the 
young shoots of conifers and other trees, wrought 
no harm to the exotics. The cause of the above 
phenomenon is obviously the importation of 
forage from abroad, the seeds of which had falar 
into the soil. 

M. Dumont desoribes to the Paris Academy 
the mode of supplying Rhone water to Nimes. 
The water is subjected to natural filtration in a 
lateral subterranean gallery of 500 metres 
and 11 metres internal breadth. This gallery is 
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the largest known. The water is brought by 
means of two steam-engines of 200 horse-power 
each, a distance of 9,960 metres in a pipe 0 80 
metres diameter. Connected with the pipe isa 
large air chamber 14 metres high, on which the 
pumps act, not directly, but through a number of 
smaller air-chambers joined to it; by this method, 
the immense column of water, welgting nearly 
5,000 tons, is made more manageable. The 
steam-engines, which are vertical, with direct 
motion, only consume 1'400 kilogramme of coal 
per horse-power per hour. 80,000 cubic metres 
of water are furnished to Nimes\which is 27 kilo- 
metres from the Rhone), at an expenditure 
(including original cost of works) of not above 
6,000,000 francs. A. B. M. 


ELECTRO-METALLURGY.—III. 
By J. T. BPRAGUE. 


BATTERIES.—In these papers I intend to 

e proceed step by step as though the reader 
were commencing the subjeot, so as to deal with 
it systematically. If any one hopes to learn at once 
how to rival Elkington in the art of electro-plating, 
or even, having got a Smee oell and half a pint 
of gilding solution, to at once proceed to gild his 


put hias i y fret loamiug 
thoroughly how to deposit eopper in any required 
condition; thisisa cheap sad ssanageable 

and all the ret of 
learnt there, wsd, comes mastered, suscess in the 
other departments is assured, and only slight 
instruction neseseary for each gpecial case. The 
first thing essential to be considered is the seurce 
of the force, ie., for present , the best 
form of battery to employ. © require a battery 
easy of management, giving a large eurent at 
moderate cost and of tolerable constancy. Much 
will depend upon the amount of use to be made 
of the a for the conditions are very 
different the instrument is to be kept steadily 
at work, and when. it is to be used only by fits 
and starts: in the latter ease the common Smee 
is to be selected before any other form— 
viz., a platinised silver plate in a: frame with two 
zinc plates held-to:the-frame with a bea clamp. 
A fow general pri will essit in selection. 
Large cells sheukd used ; cemstancy is im- 
possible if ‘they will eomtain-only e small quantity 
of liquid, beesase ‘the en Hand besomes 
speedily inert by being with sinc -salt ; 
they sheald also be deep, so that this salt as 
formed aagy sink by its weight below the level of 
Di womens ; if this be attended to, much waste 
may be avoided by occasionally drawing off the 
lowest portion by means of a siphon and adding 
fresh liquid. From want of attention to this, it 
is a comamon occurrence for a heavy deposit of 
zine to form on the lower of the negative 
plate, which then requires to be removed by soak- 
ing in dilute acid. This more commonly happens 
in one of a series of cells in which there has been 
some over action, or change of liquid has been 
neglected ; it then becomes, in fact, a decomposi- 
tion cell instead of an active one. In some cases, 
for practical reasons it is best for the elements to 
be in the form of plates, but in many celis 
are cylinders, and then the questien arises, which 
should be the outer one, the zino or the negative ? 
This question may be put in another form: if the 
plates differ in size, which should be largest? 
This has beeu a good deal discussed, owing to 
consideration being directed to only a portion of 
the subject. There are two good reasons why the 
negative metals should be largest.: 1. The zinc 
is subject to local action or waste, which con- 
tributes nothing to the work, and, therefore, its 
size should be reduced to just that amount which 
is requisite to maintain the current required. 
2. The negative plate is subject to “polarisation ” 
or deposit of hydrogen upon it, and should there- 
fore be as large as possible. 

After a great many trials I have come to the 
conclusion that the best possible arrangement is 
one in which the negative element is a cylinder 
fixed within the containing vessel, in the middle 
of which the zinc can be suspended. The next 
point is the best material for the negative plate. 


2. Copper Neqative.—This is the oldest form, 
and still used in many factories. As a rule, it is 
bad economy ; on the small scale it is mere folly 
to employ it. The copper speedily becomes 
covered with a black costing, the current 
diminishes almost to nothing, and the plates 
mast be cleaned with acids or made red 
bot. If used at all, the surface should be 


thoroughly coated with electrotyped copper to into the porous cell. The silver is platinised after 
ensure pure metal and a highly granular surface. the cell is completed. 


There is one form in which copper may be 


4.— Graphite Negatives may be used in place of 


usefully employed for regular continuous working | silver, and may be platinised in the same way with 
—viz., as a cylinder in a large vessel, with the | advantage; connection can be made to them by a 
zinc in a porous jar, the outer vessel charged) clamp with a piece of platinum foil inserted, or a 


with dilute sulphuric acid, say 1 to 20, and a 
little nitric acid added occasionally. In the 
porous cell a half saturated solution of zine sul- 
phate or common salt may be used, and the lower 
part occasionally removed with a siphon and 
replaced with water: if the cell stands idle the 
copper is dissolved if free nitric acid is present, 
or else becomes coated with an insoluble deposit. 
The cell cannot be recommended except for 
factory use on a large scale. 


8.— Silver Platinised.—This is one ef the most 
valuable negatives known. Smee discovered that 
hydrogen adhered less strongly to rough than to 
smooth surfaces, and from this developed the idea 
of depositing platinum as a fine powder on other 
metals, selecting silver as best on account of its 
slight liability to action from acids and its high 
conducting power. Substitutes are frequently 
proposed, as copper, lead, and an alloy of lead, 
tin, and antimony; they are all wretchedly bad 
economy, and it should be remembered that the 
silver, even if a little costly at first, has an 
intrinsic value of its own, even when worn ont. 


to Rolled silver can be obtained ready platinised, or 


ordinary thin sheet can be lightly roughed with 
fine glass-paper, or by dipping in nitric acid, and 
the platinum deposited on it thus: — Insert in a 
vessel with dilute acid, and connect it by a wire 
to a small slip of zinc in a porous vessel in the 
same acid ; in fact, mount it as a battery, but ex- 
posing at first only a mere touch of the zino to 
the liquid; drop in a few drops of platinio 
chloride, and stir ; gradually a faint colour ferms 
on the silver; add more platinum salt and imerease 
the zino surface, and after a good adheorest coat 
is formed gradually inerease the action till:the 
surface is fairly covered with a black coating, which 
touch as little as possible. Tho platinum eelation 
is made by dissolving scraps of thin platinum in 
a mixture of two parts of hydrochloric and one of 
nitric acids ; the solution is very slow, amd is best 
effected in a flask with a long neck, in whieh is 
inserted a test-tube filled with water, and stoed by 
in a warm place; it is not necessary to drive off 
acid or to crystallise for this use, as the fresecids 
are of no consequence. The most satisfetory 
single acid battery I have ever had consists ef a 
tall glass cylinder, the upper half af which oom- 
tains a cylinder of platinised sheet silver soldered 
to stout copper suspension wires leading to the 
binding screw ; all the copper and solder is care- 
fally covered with marine glue to prevent action 
upon it; the wires pass up through a thin sheet 
of cork or pasteboard well soaked in melted 
paraffin which fits firm into the glass, and the 
silver itself fits to the sides to prevent motion ; in 
the middle is fixed a porous jar, the upper part of 
which is soaked in paraffin, and passes firmly 
into a hole in the middle of the cork, in which are 
also fitted a phial neck for filling at, and a small 
bent glass tube for leading off gas if ; all 
being thus placed, a mixture of melted resin emd 
Bathbrick-dust, or other similar powder, is peared 

the cork, the use of which is mainly to 


upon é 
they | enable this to be done; the top is thus elesed 


with half an inch of cement, leaving only the 
porous cell from which any evaporation ean take 
place; the top of the glass should be first warmed 
and coated with melted resin, containing a little 
melted oil ; this insures adherence and prevents 
sulphate of zinc forcing its way up. This cell is 
always ready for action upon placing the zinc rod 
or plate in the porous cell. The same mode of 
construction applics to some other colls I shall 
mention presently. Of course, earthenware jars 
will do as well as glass, and the porous cell may 
be substituted by a glass or earthenwnre tube, 
only reaching the liquid; as described, the 
arrangement is perfect for every purpose, and may 
be modified according to the purpose desired. 
The objects aimed at are a large current, con- 
stancy, due to freedom from polarisation, nse as a 
voltameter by measuring the gas giveu off, work- 


al pees a few sora 


deposit of copper can bo made upon the upper 


| part and a binding screw soldered on; the carbon 


must then be warmed and carefully soaked with 
paraffin from the copper down to the part which 
will be in the liquid. An excellent cell may be 
constructed on a plan similer to that jast 
described; stand a porous cell in the middle 
of the jar, insert also a plate or rod of 
graphite carbon, prepared and connected as 
described, and also a stout glass tube reaching 
to the bottom ; crush upa piece of carbon, as ob- 
tuined from the gas retorts, and sift out pieces 
from the size of a hazel nut to that of a pes, and 
pack these in the space between the two jars, 
taking care to have as good contact as possible 
with the carbon connection block; when two- 
thirds full, fit in the cork cover, and cement as 
before. This may be used asa single acid oell, 
or if high force is required nitric acid or bichro- 
mate of potash solution may be added to the 
outer cell. For single acid ase a wicker basket, 
or any convenient substitute may replace the 
porous cell, as its purpose is simply to keep the 
materialsin place. As the graphite contains a 
good deal of sulphide of iron, the gas given off is 
very offensive at first, and the cells should be 
allowed to work some time and be emptied once 
or twice before they are platinised, which renders 
them much more constant in action. They are 
not quite equal in all respects to tho silver cell, 
chiefly because of the internal resistance at the 
carbon. contacts, but they are cheaper at first, and 
ones 'peoperty prepared will last for years in per- 
feot ender, working with great economy. As the 
ourreni forees liquid from the zinc cell outwards 
itis aswell to bore a small hole or two in the 
us cell just below the proper level of the 
iquid, by which it oan return; of course this 
mast not be done with cells in which nitric acid is 
intentekd to be used. This same arrangement 
naskos: tind bast form of manganese cell : all that is 
necessary is to grind together equal bulks of fine 
5 manganese and carbon, and pack this 
to ‘the interstices of the carbon; this is far 
superier to the Leclanché form, as it gives somuch 
more room for the material, and brings the zinc 
into its proper place, the middle. With this 
mixture the cell caries useless for electrotype 
purposes, but it.is so convenient for many purposes 
of testing and experiment that every electrician 
should possess one at least; it is also the most 
convenient form known for use with electrio bells 
and domestic telegraphs. 

5. Daniell s Cell is most valuable for experi- 
mental purposes, because of its constancy, but for 
occasional use is too troublesome to be recom- 
mended in electrometallurgy. It is also costly, 
but if the battery is made up of square plates 
and the negative plates are themselves articles on 

i which deposit is to be made, I believe it would be 
found the most convenient and cheapest of all. 
For this purpose it would require the negative 
ehamber to be fitted with connecting rods, &., in 
the same manner as the depositing cell to be de- 
scribed; something of the sort is also shown in 
Fig 88, p. 196, Vol. XI. The chief objection to 
Daniell's eell is the depesit of copper on the zino 
from salt which passes through by endosmose; 
for long continued experiments I have found it 
advantageous to use large cells with two porous 
jars or partitions, with a good space between 
filled with strong solution of sulphate of zinc, 
using the same solution with half water in the 
inner zine cell and wnamalgamated zinc. By 
occasionally drawing off the upper part of the in- 
termediate solution much transfusion of copper 
salt is avoided (especially if a few coils of zinc 
are inserted in the middle colls), and the zinc can 
be cleaned in a moment by brushing. The 
solution withdrawn should be pat ina bottle, or 

of zine, which will throw 
the copper down and fit the solution for use again. 

This plan adds to the internal resistance, of eourse, 


ing for a long time on one cha ge, and remaining but that is the only drawbaok, while porfect con- 
ready at any moment and any intervals without stancy can be maintained. The Grove's and 


injury or trouble; in some I have soaked the 
bottom of the porous cell in parafin, led down a 
1 wire leading from a binding screw and 

ipping into a layer of meroury; these only require 
a rod of zinc to be plunged iuto the mercury, and 
can be left coupled up, although the ziuca are re- 
moved; or they may be us -d as odds and ends 
cells to utilise any scraps of old zinca which enly 
require to be cleaned, amalg:mated, and packed 


Bichromate cells are not used (and the latter 
would be useless and expensive) in electro-metal- 
lurgy, because high electro-motive force is not re- 
quired ; for some purposes that even of g eing!e 
Smee is unnecessarily great, but this can alwn v~ 
be controlled by adding resistaace. The batt. 
desoribed are the only enes of use, and I wii? 

give euch practical information as to thei: ~ 
applies to all. 
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6. Zinc.— The best rolled zinc should bo em- Bourget. In other parts hearths of the polished 


ployed ; it gives a higher force than cast zinc, and 
is more economical, because cast zinc is subject 
to much more local action, owing to its porous 
condition. Cast zinc rode may be used with equal 
advantage in cells where it is only exposed to sul- 
phate of zino, or chlorides of sodiam or ammo- 
nium, because these do not act by themselves on 
Amalgamation. — The ooating of zino with 
mercury prevents the local action of the acid; it 
appears to effect this by giving a smooth surface, 
and so favouring the adhesion of hydrogen, which 
may be seen covering it in little bubbles; there- 
fore, anything which tends to roughness of sur- 
face tends to increase local action and waste of 
zinc and acid, a point the learner should carefully 
fix in his memory as an axiom. The practical 
lesson is, keep your zinos theroughly clean and 
well amalgamated. Care should be taken to use 
only pure mercury ; much of that sold contains 
lead and tin, which are mischievous. The mercury 
should be kept for some time in a bottle, with 
dilute nitric acid over it, and occasionally shaken 
up. To amalgamate zino, wash it first with strong 
soda to remove grease ; then dip it in a vessel of 
water containing one-tenth of sulphurio acid, and 
as soon as strong action takes place transfer it to 
a dish (such as a soup plate); pour mercury over 
it, and rub it well till a bright silver-like film 
forms ; then set it up to drain on edge, and before 
use rub off any globules which are set free. When- 
ever the zinc shows a gray granular surface (or 
rather before this) brush it well and reamalga- 
mate, remembering that saving of mercury is no 
economy, and free use of it no waste—for it may 
all be recovered with a little oare. Keep a con- 
venient sized jar or vessel solely for washing 
‘zines in, and brash into this the dirty gray powder 
which forms and is an amalgam of m 
with zinc, lead, tin, &c., and forms roughnesses 
whioh reduce the protection of amalgamation. Let 
‘this powder collcct fora time and then transfer it 
to a bottle, in which wash it with sulpburic acid 
first, and then with dilute nitric acid, and you will 
recover the mercury. This washing should be 
done whenever a plate is removed, and never less 
than once a day if in regular use; the fibre 
brushes sold at 3d. and 4d. as coarse nail-brushes 
are excellent for these purposes, but of eourse 
must not be left soaking with acids. 


NOTES OF COMMUNICATIONS TO THE 
ACADEMY OF SCIENCES, PARIS.“ 


4 IREDAMP INDICATOR.—It consists of an 
alarum put into play by clockwork, the 
balance of which is held by a scale beam, with 
arms of an unequal weight; this kept in position 
by a cotton cord previously impregnated with 
purified saltpetre. It is inclosed in a case of wire 
gauze. The firedamp penetrating into this cage 
is ignited on reaching the inflammable point by a 
lamp burning in the inside. This consumes the 
cotton thread, the clockwork balance is released, 
and the alarum sounds, warning the miners of 
danger and indicating the necessity for more active 
measures of ventilation.—M. S. V. Turquan. 


Zooroor AND GgoLoar.—From the examina- 
tion of bones found in recent strata it would ap- 
pear that the Mauritius have formed part of a 
large extent of land or group of islands, which 
have gradually sunk into, or been overwhelmed 
by, the sea, and these islands are the remains. 
They have served as the last refuge of the terres- 
trial population of those ancient epochs. Of these 
are the dodo, the solitaire, the aphanapterix, 
Newton’s water-hen, large paroquets, &o. 
Madagascar had not been in communication with 
these islands, for when first visited by Europeans 
they did not find any mammals except some large 
bats. These did not exist at Mauritius. Tho 
study of the fossil birds leads to the same result. 
-M. Arrn. Mitws-Epwagrps. 


PREHISTORIC ANTHROPOLOGY.—From the rein- 
deer period man has always lived amongst the 
majestic débris of the talus at the station Eysies, 
in the valley of La Vezere, Dordogne ; but the 
principal part of the talus was formed in the 
Paleolithic age. Notwithstanding some levelling 
that has occurred, more or less, the vestiges of the 
successive occupations show themselves at in- 
tervals. Here are traces of the bronze age, with 
remains of crucibles and of charming little vases 
in pottery, black and very fine, with geometrical 
designs, identical with some of those from Lake 


S a ee 
* Translated and abstracted for the ENGLISH 
MxchAxio. 


stone period, with bones of animals, its polishers 
and punches in bone, its hatchets, and coarser 
pottery. The last have not yet been found in the 
undisturbed reindeer strata, but constantly accom- 
panies the remaing of domestic animals. From 
time to time there have been falls of rocks at this 
spot, and the people have returned after each fall 
and profited by the intervals between the blocks 
to light their fires. Upon an occasion one of them 
became a victim to a downfall, having being over- 
whelmed whilst reclining on the back upon the 
hearth, and turned in vain to avoid the descend- 
ing rocks. The skeleton was found under some 
of these, about three yards below the surface of 
the reindeer period. There could be no doubt of 
its era, and in this it is distinguished from the 
other skeletons of the polished stone period. 
Ordioary sepulture would not explain the circum- 
stances under which it was found. The vertebral 
column had been crushed by the corner of a heavy 
rock and the pelvis was broken. Shells were 
found distributed about the skeleton ; amongst 
them Cyprea pyrum (Gmel) and C. lurida 
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(Linn.); two were on the forehead, two near the 
humerus, four near the knees, two on each foot. 
They were pierced with a gash or notch, and 
would have ornamented a garment. There is no 
appearance of their having formed parts of a neck- 
lace or bracelets.—M. ALPEN. MILNE-EDWARDS. 


APPLIED CHEMISTRY : OR a New METHOD FOR 
OBTAINING THE REPRODUCTION or Degsicns.— 
Trace upon rather stiff glazed paper the design 
with gummed ink, and scatter over it fine powder 
of bronze or brass. By this means a kind of plate 
may be obtained that will admit of the most 
various designs being taken off upon prepared 
paper. By softening the ink with vapour of 
alcohol the metallic powder can be renewed when 
spent by use. Specimens were submitted to the 
Academy.—M. B. RENAULT. Joun L. LAKE. 


Since the eompletion of the Omaha Bridge over the 
Missouri River, there is an unbroken line of railroad 
from Oakland, California, to Boston, a distance of 
8,239 miles. 
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HARMONIUM CONSTRUCTION. 


PER improvements in the construction of har- 

moniums recently patented by Mr. Scantle- 
bury, of Holloway, consist in a method of coupling 
the octaves, a new form of pallet bar for opening 
the valves of several rows of reeds, and a modifi- 
cation of the bellows action. The invention will 
be readily comprehended from the annexed engrav- 
ings, in which Fig. 1 is a transverse section of the 
action; Fig. 2, a plau of part of keyboard and 
couplers; and Fig. 3 a form of pallet bar for 
opening the valves of 8 rows of reeds. In the 
coupler action the inventor places what are known 
as backfalls or levers F (the fulorum, on rail 
D of which is at the centre of their length, by 
preference) in connection with the pallet or valve 
G, by means of a wire eye or other suitable means 
at one end, and a screw a from the under side of 
the finger key acting upon the other end. The 
couplers are placed diagonally as shown. A 
sticker is also arranged in connection with 
the same key to act upon its own pallet or valve 
G. The ‘coupler bar D is raised so as to bring 
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the levers in contact with the screws a under the 
keys by any suitable mechanical motion for 
causing the ‘‘coupler” to rise and fall without 
lifting the pallets G from their seats until the 
key is depressed. 


The improved mechanism for actuating the 
feeder or bellows of harmoniums consists in 
placing a roller or wheol at the bellows end of the 
lever, actuated by the foot-boards, which roller 
works upon a plate of metal placed upon the 
underside of the feeder, whereby friction as found 
in the ordinary bellows is reduced to a minimum 
and the blowing is performed by the player with 
much less exertion. By this arrangemont the 
bellows may be placed nearer to the motive power 
for actuating them. 


In adapting the coupler action the inventor 
raises the keys a short distance from the pallets 
(about three or four inches more or less ae 
required) and incloses the space with a frame C 
as shown at Fig. 1, forming a. strong resonan: 
chamber or sounding-board C, whereby the toa: 
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of the instrument is said to be considerably 
improved. By placing upon one note-board several 
sets of reeds, the whole of the respective openings 
in connection with which are under the control of 
one pallet or valve, only one spring is required to 
each key, an arrangement which lightens the 
touch, and simplifies the action and construction 
of the instrument; for in ordinary instruments it 
is usual or only practicable to cover two notes by 
one pallet or valve, each two notes requiring a 
pallet spring, thus occasioning heavy pressure on 
the keye, especially if the note-board is large. 
Fig. 3 shows a section of theimproved form of pallet 
bar J, the pallets K being fastened to it in the 
usual manner of fastening a pallet to its stem, by 
means of a strip of leather, technically called a 
“strap.” The arrangement shown is for an 
eight row sounding-board or pan” N, but the 
pallet bar is suitable for a larger or smaller 
“ pan.” The holes for the screws O to pass 
through are bored larger than required, the screws 
being clothed with two small pieces of cloth or 
other suitable material, one at the bottom of the 
hole and the other at the top, an arrangement 
which imparts a better action than if the cioth 
passed through the holes. Under the head of 
each screw O a washer of cloth, baize, felt, or 
other suitable noiseless material is placed, to 
receive or stop the rise of the pallet bar J when 
released by the key, and raised by the light 
springs T, which are (by preference) spiral springs 
of brass wire of sufficient strengta to raise the 
pallet bar J and its pallets K. It will thus be 
seen that the springs T materially assist in 
imparting lightness of touch to the action. The 
spring M is made strong enough to keep the 


pallets down. 


THE VEGETABLE BEEF-STEAK. 
Les fungus (Fistulina hepatica), which re- 

sembles a great red tongue protruding from 
tree stems, when once known, can never be mis- 
taken for any other species. When young itisa 
dull pale purplish red, but becomes more red, and 
passes through brown to black as it decays; the 
underside is cream-colour, with minute red points 
occasionally, becoming yellowish red as it grows. 
It generally confines itself to old (and often 
prostrate) oaks; but in Epping Forest it is not 
uncommon on the beech, and it has been ob- 
obi on the chestnut, walnut, willow, and other 

es. 

Although such a large fungus, freqrently weighing 
from four to six pounds, its growth is very rapid, 
soon appearing and again disappearing, on ancient 
tranks in the autumn. When cut, broken, or 
bruised, it distilsa copious red juice like beef gravy. 
% When grilled,” says Dr. Badham, it is scarce 
to be distinguished from broiled meat;” and 
Berkeley describes it as one of the best things he 
ever ate, when prepared by a skilfal cook.” There 
is a very slight acid flavour in the fungus when 
cooked, which adds considerable piad to the 
dish ; it is extremely tender, succulent, and juicy, 
and resembles tender steak or tongue in a remark- 
able manner, the juice it distils being in taste and 
a rance like gravy from an excellent broiled 
rampsteak. Of course it should be gathered when 
quite young, fresh, aud clean, and at once prepared 
for the table in the following manner: — Wash and 
dry, cut into in. slices jin. wide, soak in scaldin 
water for five minutes, and stew with butter an 
herbe; yelk of egg may then be added, and serve 
hot; or simply stew with a good steak, adding a 
scallion and parsley, salt, and pepper. 
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RUBBER GRAPHITE PAINT. 


A NEW paint, which is said to be waterproof, 

and to possess other advantages, is announced 
by the Scientific American. A waterproof paint, for 
metal roofs, fences, bridges, ships, and every kind 
of wood structure, which, at the same time, could be 
relied upon to reduce the corrosive influences of ex- 
posure to the atmosphere, is an article for which 
the demand would appear to be almost without 


limit. 

The rubber phite t is a solation of 
indlarubbef in Hosea ell which is and 
with graphite into a thick, elastic, smoothly flowing 
t. mpositions of which indiarubber forms a 
possess in the most eminent degree the quality 
of resisting the action of moisture and of corrosive 
carried in the air. In the graphite, we have 
a pure form of carbon; and it appears to be well 
known that paints containing carbon in any form 
Jast longer than other kinds not having it as an 
ingredient—holding their body and colour when the 
other paints are totally destroyed. We do not see 
why this compound, combining as it does these two 
valuable elements, shculd not form a paint of great 
durability and highly protective qualities. All 
shades of colour from black to gray, or cream colour 

and the drabs, can be made as desired. 
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THE BELL ANEROID. 


HIS instrument (invented and designed by 
Captain Hans Busk) indicates, by ringing 
one or other of a series of ten different bells, any 
change in the atmospheric pressure amounting to 
one-tenth of an inch on the barometric scale. 
The mechanism is simple, and is put in action by 
a constant battery (one of Leclanché's) composed 
of twelve cells. 

In the annexed woodcut (Fig. 1), representing a 
back view of the case, with the door removed, the 
position of the bells is shown. They are respeo- 
tively indicated by the letters A A, and are irre- 
gularly placed round the centre one. At the back 
of the central and smallest bell is seen one of the 
soft iron magnets, by means of which motion is 
imparted in the usual way to the hammers 
CCC. The other magnets are hidden behind 
or under the bells. F F are insulated wires 
leading to the binding screws D D. By means 
of the insulated wires G H, a connection is 
established with the battery, and this can be 
broken at will, by means of the lever E. 

The dial (Fig. 2) is formed of s diso of ebonite 
about three-sixteenths of an inch thick. This 
material was selected for the purpose, because it 
effectually insulates not only the steel index hand, 
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ses, it is both cnrious and interesting to note the 
rapidity with which these changes occasionally 
succeed each other. 

The bell aneroid wan completed, under Captain 
Busk’s directions, by Mr. Browning (the well- 
known scientific instrament maker), and he is at 
present alone authorised to construct aneroids of 
this particular kind. 

The primary object of the inventor was to deyise 
a simple and efficient apparatus which should 
indicate unerringly, on board ship, or to a person 
in charge of a lifeboat station, any important ap- 
proaching alteration in the state of the atmo- 
sphere, and the result of his experiments has 
proved in all respects most satisfactory. It is not 
improbable that this form of aneroid would fre- 
quently be of material use to the agriculturist. 


INFLUENCE OF RESPIRATION ON THE 
CIRCULATION. 
I 


a paper on this subject by Dr. Ewald Hering 
are given the resulta of a considerable series of 
experiments on dogs, undertaken with the view of 
determining the influence of respiration on the cir- 
culation. He states that during an examination of 
the influence of the vagus on the respiratory move- 
ments, he found arti- 
ficial inflation of the 
lungs to exert a remark- 
able influence on the 
cardiac movements. If 
air be blown in through 
a canuls, and its esca 
prevented by a stopcock, 
the beats of the heart 
increase in frequency. 
In his experiments he 
introduced one end of a 
T-tube into the trachea, 
and attached a second 
orifice to a manometer, 
while the third was left 
free, so that the animal 
might breathe by it, or 
through it insufflation 
might be carried on: a 
manometer was also in- 
troduced into the carotid. 
It was found that, when 
the tension of the air 
within the lungs was 
augmented, the pressure 
of the blood in the arte- 
ries fell to un extent 
increasing in proportion 
to the pressure of the 
air in the lungs. This 
effect is obviously due 
to the greater resistance 
the blood experiences on 
entering the chest, and 
to the obstacle the ex- 
panded lung presents to 


the e of the blood 
Ach its capillaries. 
The heart's beats in- 


creased in frequency at 
the same time, and in 
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but also tha sixteen terminal platinum points of 
the wires marked K K K. To the index hand 
N, a thin strip of platinum foil is attached, marked 
L on the diagram. The hand, as it traverses 
from one tenth to anether—the face of the 
instrument, necessarily brings the platinum foil in 
contact with some one of the platinum points, 
thus establishing a connection with one of the 
saft iron magnets; the bell pertaining to that 
magnet is instantly rung, and continues ringing 
as Jong as the hand remains stationary, or until 


the lever E is withdrawn (as shown in Fig. 1) 


from contact with the screw D. 

There are in Captain Busk's aneroid sixteen 
platinum points, and their extremities are care- 
fally burnished off so as to cause no friction, and 
to offer no resistance to the movement of the foil. 
As there are only ten bells, six of these points 
(three at either extremity of the scale), and, con- 
sequently, those least frequently sounded, are each 
conected with two bells. As all the bells have a 
separate note of their own, it is perfectly easy to 
tell, even at some distance, whether the barometer 
is rising or falling: the deeper toned bells give 
warning, when the hand moves from 29-50in. 
towards 28in., while the higher notes are sounded 
as it passes from 29°50in. towards 3lin. In vari- 
able and unsettled weather, more especially at 


F dd 


sion of the air in the 
lung; where the cardiac 
movements had pre- 
viously been slow, they 
sometimes rose to three 
times their previous 
number. The animals were always under the 
influence of opium. Four questions suggested them- 
selves in to this increased frequency of the 
beats. 1. Is it due to the greater pressure under 
which the heart acts? 2. Is it owing to the altered 
conditions of resistance to the current of the blood ? 
8. Does it arise from disturbances in the exchange 
of gases ; or 4. Is it occasioned by a forcible dislo- 
ca of the heart. He considers the arguments in 
each case at length, and finally arrives at the con- 
clusion that the acceleration of the cardiac beats on 
insufflation of the lungs is affected reflectorially 
through the vagi; the action of the centres of the 
inhibitory fibres of these nerves being lowered by 
the excitation of the sensory fibres distributed to 
the lungs. 


| 
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Another Liquid Glue.—The following ie a good 
recipe for liquid glue :—Take gum of shellac three parts; 
indiarubber one part, by weight. Dissolve the 
caontohouc and shellac in separate vessels, in ether 
free from alcohol, applying a gentle heat. When 
thoroughly dissolved, mix the two solutions, and keep 
in a bottle tightly stoppered. This glue resists the 
action of water, both hot and cold, and most of the 
acids and alkalies. Pieces of wood, leather, or other 
substances, joined together by it, will part at any otber 
point than at the joint just made. If the glue be 
thinned by the admixture of ether, and applied asa 
varnish to leather, it renders the joint or seam water- 
tight, and almost impossible to separate. 
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British Rainfall, 1871. By G. J. Sywons, F. M. S., 
F. R. B. 8. London: Edward Stanford. 1872. 


HIS useful but unpretending annual collection 

of rainfall statistics has been only recently 
ublished, its completion having been delayed by 
he illness of the compiler, Mr. Symons. It con- 
tains the usual amount of information on an im- 
portant subject. Among the papers contributed by 
rainfall observers there are two that demand a 
passing notice—one “On Rain-gauge Experiments 
at Huwsker, near Whitby, Yorkshire, 1871.“ by 
the Rev. F. W. Stow; the other On the cause of 
the Decrease of Rain with Elevation,” by G. F. 
Burder, M.D. A considerable portion of Mr. 
Stow’s paper treats on the same subject as that by 
Dr. Burder. Mr. Stow's view is of this character, 
“that if the wholg of a shower were intercepted 
10ft. or 20ft. above the ground, there would be just 
about as much rainfall at that height as actually 
falls to the ground within the whole area covered 
by the shower; but that the fall on the ground is 
most unequally distributed by upward and down- 
ward currents of air; the latter prevailing in those 
places where we generally set our gauges, and 
causing, therefore, an excess in the fall at one foot, 
over that at a height less affected by the down 
currents.” On the other hand, Dr. Burder suggests 
that thore is a real increase of rain near the earth, 
especially within six inches of the surface. This 
view is fonnded on an analysis of Mr. Chrimes’ 
observations with gauges elevated from 1ft. to 25ft. 
at Rotherham, and the Calne observations, 1867, 
between the surface level and 1ft. above the surface. 
In the Calne observations a gauge Gin. above the 
surface gave a decrease of 3:3 per cent. as com- 
pared with the quantity registered in the gauge, 
the mouth of which was on a level with the surface, 
and one at 12in. above the surface gave a decrease 
of 48 per cent. as compared with the same 
uantity. In the Rotherham observations the 
ecrease between elevations of 1ft. and 5ft. is 6:0 
per cent., while that between 20ft. and 25ft. is only 
0:9 per cent. From these results Dr. Burder draws 
the following conclusions:—(1) That the formation 
of rain is not a continuous process. The balk of the 
rain comes from the clouds; little or none is drawn 
from the air next below the clouds, but a large addition 
is derived from the strata in the immediate neigh- 
bourhood of the earth, the rate of addition being 
continually and oo daar accelerated until the rain 
reaches the und. (2) That this rain formation 
near the earth is simply tbe effect of temperature. 
There is one circumstance in connection with the 
subject of decrease of rain-fall with elevation which 
ap to be anomalous; it is that Colour-Sergeant 
Arnold finds from three years’ observations at Alder- 
shot camp that two gauges of 5in. aperture, set at 
an angle of 45°, their faces being kept to the wind 
by vanes, collect as nearly as possible the same 
amounts of rain at heights of 6ft. and 3ft. respee- 
tively, while a gauge of Sin. aperture elevated 25ft. 
thered about 76 per cent. of the quantity eolleeted 
in the lower gauge. We believe no ex has 
as yet been offered of these results. There is also 
another circumstance not noticed by Mr. Symons; 
it is that the horizontal gauge at 6ft. of elevation, 
gathered during the three years about 70 per cent. 
only of the rain collected by the inclined gauge at 
the same height. Similar observations at Rotherham, 
the elevation being 5ft., gave in the four years, 1868 
to 1871, 71 per cent. in the horizontal gauge, as 
compared with 100 in the inclined gauge. These 
results are so near to each other as to indicate that 
at an inclination of 45° for the receiving aperture, 
the greatest quantity of rain is arrested, or, in other 
words, the greatest quantity of rain falls on a sur- 
face opposed to the wind, and inolined to the horizon 
at an angle of 45°. The observations of Sergeant 
Arnold with inclined rotating gauges appear to 
point tothe fact that the strata of atmosphere below 
an elevation of 30ft. is equally charged with rain, 
while his experiments on the other hand, at oleva- 
tions at 6ft. and 25ft. appear to point to an abeolute 
increase of rain in the lower strata. The close 
agreement of the Aldershot and Rotherham observa- 
tions, in showing that at the same elevation in the 
lower strata a horizontal gauge gathers about 30 
per cent. less than a gange inclined at 45° kept 
face to the wind, appears to indicate that the 
elevation differences are dependent upon the 
horizontality of the receiving apertures, and 
consequently on the angla which those apertures 
maske with the normal angle of 45°. We have 
dwelt upon these portions of the “Rainfall” 
as bearing upon the accuracy of the present 
mode of measurement, and we hope that 
farther attention will be given to so important a 
subject. The investigation relative to the duration, 
hourly frequency, and rate of rainfall, has been con- 
tinued by Messrs. Sawyer and Bruce, with some- 
what similar results to those of 1870. At Brighton, 
the greatest number of falls in any one hour oc- 
curred between 2 and 3 p.m.; in the next hour. 3 
to 4 p. m., the nuinber of falls was only one less; 
the result was precisely the same in 1870. At Bog- 
side, Aberdeenshire, the greatest number of falls 
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occurred between 3 and 4 p.m. As a practical 
result, we find that the period from 11 p.m. to 3 
a.m. is marked by fewer falls of rain than any other 
of the 21 hours; falls are more frequent between 
3 and 7 a. m., after which they decline until 11 a. m., 
increasing from that hour to 3 p. m., and then de- 
creasing to 8 p. m., the remaining three hours being 
a period of greater frequency. Among the weather 
proverbs is found the following: Rain before 
seven, clear before eleven,” which is based upon 
the hourly frequency of rain. In the last two years 
and a half Mr. Sawyer found there was rain before 
7 a.m. on 159 days. On 68 of these days, or nearly 
half, there was no rain after 11 a.m., and on 106 
days or two-thirds of the whole, the weather cleared 
before 11 a.m., and there was no rain until 2 p.m. 
or after. From these facts Mr. Sawyer concludes 
that the proverb is well borne out, and it is in accor- 
dance with the periods of greater or less frequency 
alluded to above. In his remarks on the rainfall 
of certain districts, Mr. Symons calls attention to 
the discontinuance of the records taken round St. 
Mary's Loch, for the Edinburgh Water Trust, and 
remarks that ‘‘this is to be regretted, not only for 
scientific reasons, but because, sooner or later, the 
information would have possessed an actual money 
value far exceeding the cost of registration; he 
farther adds that “niggardliness in such matters 
often compels tenfold subsequent outlay.” Wehave 
only room to notice that under the head of Foreign 
Rainfall” the condition of India is spoken of as 
having been very remarkable during 1871: heavy 
falls in some places, great drought in othors. For 
much interesting detail we must refer the reader to 
the volume itself, which is fully equal to its prede- 
l 


fron as a Material of Construction, By W. Pore, 
F.R.S. London: E. and F. N. Spon. : 


War we may term the foundation-stone of this 
book wae a series of lectures delivered at the Royal 
School of Naval Architecture on the use and appli- 
cation of irom in mechanical structures. These have 
been revised, and with much additional 
matter form s text-book that cannot fail to be of 
use or to find numerous readers amongst students 
of that branch of the art of constraction which 
deals principally with iron—a branch which is 
rapidly spreading and ramifying in an increasing 
number of directions. Mr. Pole was formerly pro- 
fessor of civil engineering in University College, 
London, is a member of the Government Iron 
Armour Committee, and with the aid of his forty 
years’ experience brings no small amount of infor- 
mation to bear in writing this handbook for the use 
of students in engineering — information supple- 
mented by diligent research into, and garnering 
from, the works of the best and most reliable 
authorities om the different branches of the subject. 
The beok is devoted essentially to the practical part, 
though so much of the theoretical as was thought 
mesessary is mot omitted; and it will, doubtless, 
of service in assisting the student to acquire 
knowtedge of the mature and properties of iron as 
ef construction. Mr. Pole, while care- 
pointing cut that book-learning can never 
the piace of practical observation, is yet con- 
that the acquirement of the requisite know- 
1 is immensely facilitated when practical obser- 
vation is guided by previous study. “Many practical 
engineers have devoted the best yearsof their lives," 
he says, ‘‘to its acquisition, but there are many 
members of the 5 who have had no oppor- 
tunity of doing this, and to whom the want of such 
knowledge must always be a disadvantage, causing 
them to rely on others for judgment which it ought 
to be their own personal prerogative to apply.” 
With iron entering, more or less, into every bnild- 
ing of any pretensions erected nowadays, supplant- 
ing stone in bridges, and timber in houses, it is 
refreshing to find a practical man like our autbor 
saying that it is questionable whether this substi- 
tution is not being carried too far, and whether the 
new perishable substance is not frequently adopted 
for the sake of cheapness, or facility of construction, 
in cases where the more durable but less tractable 
material, stone, would be more appropriate, more 
noble, and more worthy of the profession.” This, 
however, is only an aside.“ The engineer who 
wishes to be master of his art must be thoroughly 
conversant with the capabilities of iron asa mate- 
rial of construction, and able to adapt it td the 
various structural purposes which our wants demand. 
The book is divided into chapters headed—the Pro- 
duction of Pig Iron, Production of Malleable Iron, 
On the Mechanical Properties of Iron Generally, 
Cast Iron, and Malleable Iron, the essential prin- 
ciples of the manufacture being briefly but clearly 
indicated, while the properties of the metal as used 
in construction are very fully explained. 


Practical Plane Geometry. By J. F. HEATHER, 
M.A. London: Lockwood and Co. 


Turs volume forms the first course of the Elements 
of Mathematical Drawing” in Weale's well-known 
series, and contains the simplest modes of construct- 
ing figures contained in one plane and directions 


for laying out geometrical constructions on the 
ground. The objects of the work are to give such 
a course of instruction in practical plane geometry as 
shall enable students to comprehend the construc- 
tions given in the papers at competitive examina- 
tions, and to form a complete introduction to the 
volames on Projection and Descriptive Geometry, 
which are to follow. Mr. Heather has adopted the 
simplest mode of performing the constructions con- 
sistent with great , and as this necessitated 
variations from the methods of Euclid, as well for 
those problems which are containedin the Elements 
as for the numerous deductions therefrom which he 
makes use of-in the book, proofs of the methods 
employed are given. The theorems are merely 
stated, however, references being given to the pro- 
positions of Euclid in which they are found. The 
book appears to have been carefully pat together, 
and is worthy to take its place in the well-known 
and useful Series to which it belongs. 


Conversations on Natural Philosophy. By Mra. 
ManrceT, Revised and Edited by the son of the 
author, Francis Marcer, F.R.S. London: 
Longmans. 

Tus is the fourteenth edition of a well-known and 
deservedly popular work, and will doubtless find 
its way into the hands of many of the rising gene- 
ration, and replace the older editions in the" semi- 
naries and ‘‘academies"’ where it is used as a 
class-book. In the “advertisement” to the present 
edition we are told that it has been thought 
desirable to introduce two additional conversations 
on Spectrum Analysis and Solar Chemistry, and on 
the title-page we are informed that the k has 
been revised and edited,“ which we should under- 
stand to mean in the ordinary course of things 
that the statements made therein were consonant 
with the known facts of science at the 

time. We regret to say, however, that whatever 

revision and editing it has undergone has net been 

well done; we aig to say this, because a book 
which, probably, first stirred the mind of the youth- 
ful Faraday to experiment in fields where he after- 
wards became a most eminent worker, and which, 
moreover, has been held in good repate almost 
from the commencement of the present century, is 
in a measure past criticism, and deserving of honour 
for the good work done in previous years. 

subjects of heat, light, colour, electricity, are not 
brought up to our present knowledge, and in several 
instances incorrect statements are allowed to 
appear. Thus we find it said that “the ether which 
produces light cannot be an el. stic fluid,” and that 

“ water is a non-elastic filu‘d.” Errors, too 

which might have been avoi led by a careful 

revision have also escaped the rinter, for we are 
informed that the steam below the piston is xoé 


drawn into the condenser whil that above it 
forces it down.” The not“ s wils the whole 
sentence. Such ing as the“ sp ctre of metals” 


and “alcaline” decidedly objectionable, and 
contradictory statements, like the d stanoe of the 
earth from the sun being given in one place as 
95,000,000 miles and in another about 91,000,000,” 
might at least be avoided. Under thes. circum- 
stances, therefore, we cannot but desire a deedy 
issue of the “ fifteenth and corrected” edition. 


Healthy Ilouses. By Wiuu1aM Eass, OE. Lon- 
don : Simpkin, Marshall, and Co. 


Ts is a book with an attractive title, but we are 
afraid that many who take it up with the idea af 
learning how to make a house healthy will lay it 
down disappointed. Mr. Eassie, it appears, was 
assistant engineer to Renkioi hoepital during the 
Crimean war, and has here published what he ealls 
a handbook to the history, defects, and remedies of 
drainage, ventilation, warming, and kindred sab- 
jects, with estimates for the best a arm in use, 
and upwards of 300 illustrations. his preface 
the author says, that at length the sanitary Day 
(with a capital D) is dawning. Of oourse we are 
very glad to hear it, but while confessing that we de 
not know exactly what he means, we beg leave to 
assert that, so far as the public is concerned, there 
is, individually, very little appreciation of the neces- 
sity for sanitary laws, and a vast amount of 
ignorance of the evils of dirt and of the diseases 
which follow in its wake. Local authorities, save 
in some few exceptional instances, exkibit an 
amount of supineness which cannot long be tole- 
rated: an indifference, in fact, which evinces the 
utter contempt with which they regard the 
teachings of sanitarians. Whether Mr. Bassie's 
book will effect an alteration of this unsatisfactory 
state of things remains to be seen. As an account 
of what has been done to improve our dwellings, 
and make them healthy, his little book has doubt- 
less a certain value—giving, as it does, a collection of 
inventions, patented and otherwise, connected with 
drainage, ventilation, and heating; but we ventare to 
think that the amateur builder who takes up this boak 
with a view of discovering the best method of con- 
structing and fitting a house according to the re- 
quirements of sanitary laws, will d himself 
endeavouring to sit on more than two stools at 
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once. Besides, there is naturally a very great sus- 
icion attached to tbe opinions of an anthor who 
Mies not hesitate to advertise the different wares of 
which he speaks, by giving their prices and the ad- 
dresses of the manufacturers. Mr. Eassie considers 
that the earth and ash-closet systems have much 
good work to perform; but when a thorongh 
“ water drainage is effected they may "‘ wisely be 
dispensed with.” He thinks that the carbon-closet 
system is, “without doubt, the best dry process yet 
invented.” Speaking of the present arrangements 
for collecting dust, Mr. Eassie suggests what we 
resume he would call an improvement, which, in 
fact, it might be in Utopia, the happy land in which 
we do not live. He says, “Ifa person accustomed 
to a constitutional walk before breakfast-time avoids 
an occasional accident from the exposure of the 
many-shaped boxes of dust, he may consider himself 
lucky; but if he escape the inhalation of some 
disease from the well-packed weekly hampers of dirt 
and offal, he is doubly fortunate.” We have heard 
of the “dangers of the streets,” but we were not 
aware that so many pedestrians are the “doubly 
fortunate” individuals which Mr. Eassie makes 
them. Our author then suggests that the latter evil 
(the “inhalation of some disease“) is “ anquestion- 
ably to be remedied by the use of some deodorising 
disinfectant.” The receptacles for the dust are to 
be so constructed that every time the lid of ono is 
opened a q@intity of a disinfecting powder is mixed 
with the rubbish put in; while the receptacle is to be 
so placed in the area, that the pressure of the dust- 
man’s foot would cause it to rise to the pavement 
level.” How this is to be done by apparatus of 
the requisite simplicity Mr. Eassie does not tell us, 
neither does he inform us whose duty it would be to 
see that the dust-bin had its proper supply of dis- 
infecting powder. Nevertheless, his book will be 
found useful by those who wish to know what has 
been done to insure the most healthy conditions in 
dwelling houses—provided they are capable of judg- 
ing for themselves of the relative merits of the 
icles mentioned. 


A Pocket Dictionary of Technical Terms used in 
Arte and Manufactures. English - German- 
French. German - English - French. French- 
German-English. Abridged from the Technolo- 
gical Dictionary of Rumpf, Mothes, and Unver- 
zagt. London: Trubner. 

A TEcHNOLOGIcCAL dictionary is nowadays 80 

useful, not to say indispensable, a companion of the 

architect, engineer, and mechanic, that we cordially 
welcome the appearance of these three volumes. It 
would, it is true, be easy to point out many errors 

—in fact to make fun of sundry rather ludicrous 

misunderstandings of the compilers, but in spite of 

these this pocket dictionary” is the best of its 
kind with which we are acquainted. Many words 
might be omitted with advantage, for it is difficult 
to see what use the term bluebottle,” referring to 
the cornflower, can be to technologists, especially 
as that is the only “ meaning” given; nor are many 
persons likely to reqnire the French or German 
equivalent for bihydroguret of carbon,” which, 
with its reference, occupies two lines. In the 

dictionary for Frenchmen, the English term for a 

dame-jeanne is said to be a “glass-balloon put in a 

basket,” and a carboy appears to be known only 

when it contains nitric acid. The errors, in fact, 
are numerous, bnt those who have attempted to 
translate technical works into a forcign tougue can 

readily appreciate the difficulties experienced by a 

lexicographer in giving the correct meaning of the 

various trade terms and technical phrases, espe- 
cially when they are not given in the dictionaries 
of the language spoken by those whouse the terms. 

Asa matter of fact, the definitions of tools, appli- 

ances, and materials of different industries are often 

erroneous in works professing to give them, while 
our ordinary dictionaries omit them as a rule. It 
will be seen, therefore, that to collect them for three 
languages is a labour of no slight difficnity, and 
mistakes of omission and commission may be ex- 
pected to abound. The arrangement, as far as typo- 

is concerned, is very clear, consistent with 
great condensation, but numerous printers’ errors 


disfigure the pages. 


We have also received New Formulas for the Loads 
and Deflections of Solid Beams and Girders, hy 
William Donaldson, M.A., A.I.C.E. (E. and F. N. 
Spon), a work which will interest engineers, the 
formulas being “ strictly based on the assumption” 
that ut tensio sic vis. Mr. Doualdson hopes to 
secure for his essay either a prompt refatation or 
an acknowledgment of its truth in the altered 

ractice of engineers. He contends that as cast-iron 
ms are now constructed the upper flange is re- 
atedly subjected to its proof stress, andis therefore 
iable to more frequent failure; and he considers 
that in wrought-iron beams one-sixth of tha weight 
has been bitherto wasted.— The Strains tr Trusses, 
by Francis A. Ranken, M.A., C.E. (Longmans), is 
an attempt to set in a clear light the theory and 
method of computing by diagrams the strains in 
trusses bearing a constant load. There are twenty 
examples drawn to scale, and the work is worth the 


attention of engineers and builders.— The Screw | 


Cutters’ Guide, by James Martin, is a handy and 
reliable little book for the pocket of the mechanic. 
It contains tables of 2,165 trains of wheels for dif- 
ferent pitches of threads, besides sundry other 
information that is always handy for reference 
by the screw-cutter. Every aninteur lathe-worker 
sbould purchase the little book.—sse and 
Posse, by H. T. Braithwaite, M.A. (Longmans) ; 
Mankind, their Origin and Destiny, by an M.A., 0 
Balliol College (Longmans); An Kzpoasition of 
the Fallacies in the Hypothesis of Mr. Darwin, by 
C. R. Bree. M.D. (Longinans); Michael Faraday, by 
Dr. Gladstone (Macmillan); Ancient Stone Imple- 
ments, Weapons, and Ornaments of Great Britain, 
by John Evans. F.R.S. (Longmans) ; Key to Harris's 
Arithmetic (Longmans), notices of which we must 
postpone for tHe present. 


HOW LUNG DISEASES ARE PRODUCED. 


P years ago the so-called sizing of cotton 

consisted in usiug fermented flour end tallow 
to give tenacity to the warp and to lessen friction 
in the weaving process. Thereafter it came to be 
seen that the brownish colour given to cotton 
cloths by size made from inferior kinds of flour 
could be reduced by adding a little china clay to the 
size; whilethis material so far reduced the glutinous 
quality of the flour that the sized warps would 
weave easily with less tallow in the size. With the 
increased price of tallow in the Crimean War, china 
clay came to be still further substituted; the prac- 
tice grew more and more general till the cotton 
famine of 1862 brought into use the poorer short- 
fibred cotton, which demands a larger amount of size 
than the better sorts. Another practice was intro- 
duced by the lack of cotton. Weight for length“ 
being the chief test of the goodness of yard-wide 
cloth, a fictitious weight was given to cloths con- 
taining less cotton, to make it appear that they con- 
tained more; heavy sizing became the custom, 
and for this purpose asize, composed mainly of flour 
and tallow, with the addition of Epsom salts, 
chloride of magnesium. sulphate and chloride of zinc, 
was resorted to. In weaving warps of inferior 
cotton, weighted with china clay and flour mixed 
with deliquescent salts, the weaving sheds must be 
kept damp, to prevent the brittle compound of clay, 
flour, and cotton from breaking, and increasing the 
weight of the cloth by the retained moisture. A 
mean of 62° Fahr., the external temperature being 
at 49° Fahr., with an excess of moisture and a care- 
ful avoidance of any draught that could dry the 
tender warp, were the conditions of work in the 
weaving-sheds, and were found so deleterious, says 
the Lancet, that the weavers addressed a remon- 
strance to the Privy Council. Dr. Buchanan was 
accordingly told off to investigate the matter, and 
found in thirteen sheds a haze caused by fine dust 
particles. The looms were in all cases covered with 
opaqac dust, depending as to quantity on the kiud 
of cloth that was being made. ‘the clothes and 
hair of the weavers were white with dust, causing 
an intense irritation to the nose andin a less degree 
to the eyes and throat—an irritation to which the 
weavers get accustomed, though at the expense of 
their lungs. To judge of the effects of this mode of 
life on the weavers, Dr. Buchanan first examined 
the mortality statistics, next collected the local 
medical opinions, and finally made personal exami- 
nation of the weavers themselves. In Todmorden, 
for example, Dr. Buchanan found that there was a 
considerable excess in the death-rate from lung 
diseases among persons over fifty-five years of 
age. 

All the medical men concurred that lang diseases 
were greatly prevalent owing to the cotton manu- 
facture, that the cotton worker bequeaths a con- 
sumptive habit to his progeny, and that dyspepsia 
is another ailment peculiar to those people. With 
some little divergence of opinion, the local prae- 
titioners agreed that the lungs of weavers suffered 
more now than formerly, and that they were ap- 
proximating to carders in their liability to chest 
complaints. The weavers themselves were positive 
as to theirincurring shortuess of breath, emphysema, 
bronchitis, subacute dyspepsia, and permanent 
epistaxis from the conditions they lived under 
diseases which disappeared or were relieved by ces- 
sation from work. ‘Fewer weavers now pass 
middle age without getting something the matter 
with their langs,” was the remark of an intelligent 
over-looker to Dr. Buchanan. Experience tells 
that the diseases due to dusty occupations are not 
rapidly fatal. “ During the years tbat their victims 
are only disabled no record is kept of their pre- 
valence. When at last,“ says Dr. Buchanan, they 
kill, perhaps after having driven the worker to some 
other occupation, and having made his life miserable 
for ten or twenty years, then for the first time they 
get registered.” To arrest the increase in the 
already excessive and heightened mortality in the 
cotton working community, important changes in 
the practice of sizing, or in other ways, must be in- 
troduced; and we hope the Local Government 


Board will lose no time in acting on the sugges- 


tions submitted to it by Dr. Buchanan. 


ENGLAND IN RELATION TO MUSIC. 
BE Daily News in an article asks: * Are the 
English a musical people?” and then 
answers the question by the following comments. 
The distinguished company at tho recent jubilee 
dinner of the Royal Academy of Music, could 
have no difficulty in answering the question to thcir 
own satisfaction. We agree with Lord Dadley, the 
President of the Academy, that the English are a 
musical people, whatever foreigners may say or 
think about it. But when one speaks of the English 
as a musical people, it must be understood in tho 
sense of a people who have an ear for music, and an 
instinctive affection for the concord of sweet sounds, 
rather than the will and the power of cultivating the 
science and the art of music, with all the imaginative 
and inventive genius which we devote to machinery 
and to turnips, to big guns and iron plates, to horse- 
racing and shipbuilding, to the pastimes of the sea 
and the sports of the field. The native love of 
music appears in all its freshness and sincerity in a 
thousand passages of English poetry; and the sister 
Muses are seldom far apart, if they do not always 
walk hand in hand. Musicians of the future have 
no mercy for a tune; but the old musicians of the 
past were not ashamed of being tunefal, and of 
bequeathing to after generations immortal melodies 
that, like the airs in Prospero's island, give delight 
and hurt not. No country is richer than eur own if 
we include. not Great Britain only, but Ireland, in 
ballad music. Our sweet and simple miustrels have 
lent to the sadness and joy of the human heart a 
voice which the world will not willingly let die, 
though the minstrel’s name may be often forgotten 
or unknown. Still, as Sir John Coleridge, himselr 
an enthusiastic lover of the art, had the courage to 
avow the other day, when he was presiding over a 
musical and almost professional audience in St. 
James’s Hall, there wasalways something provincial 
about the English school of music, if, indeed, a 
school could be said to exist. The catalogue of our 
composcrs for the cathedral contains a host of names 
which, with very few exceptions, can scarcely be 
called famous, even at home, and have never been 
ronounced abroad. What do France, Germany, or 
taly know of our Parcells and our Arnes, not to 
mention our Boyces, our Greens, our Blows, our 
Smiths, our Arnolds, and a hundred other most 
respectable writers of Anthems? This provincialism 
is, perhaps, rather the misfortune than the fault of 
our masters of the fugue; the misfortune of living 
in an island before the seas were bridged by steam, 
and in ages when very few Englishmen made the 
Grand Tour, and ourintercourse with the Continent 
was confined to soldiers and diplomatists. Still, 
even in these latter days of incessant intercommuni- 
cation, there are scarcely more than one or two 
names of English composers that have croased the 
channel; and the Anthem which Mr. Headlam heard 
at the Temple Church on Sunday last, and which he 
modestly declares was worthy of the best days of 
English music, was composed by perhaps the solitary 
Englishman whose fame has reached Paris, Vienna, 
and Berlin, if indeed it has passed beyond a select 
circle of professed musicians in those cities; and 
perhaps it is as a favourite pupil of Mendelssohn 
that the reputation of Sir Sterndale Bennett has 
arrived at Leipsic, rather than on account of the 
true and serious merit of his works. Speaking 
broadly, neither the publio nor even the dilettanti of 
Continental Europe know of English music or 
English composers as we on this side of the water 
know of Verdi and Wagner, and Gounod and Offen- 
bach. Why should we shrink from this. confession 
of comparative obseurity? If England has not given 
birth to world-renowned musicians, it has been a 
fond and beloved nursing-mother to the greatest of 
them. Handel, who is only just beginning to be 
known to the Parisians, was an Englishman by 
adoption, by residence, and by predilection. It is 
true that he was only a naturalised Anglo-Saxon, 
and that we have to thank the House of Hanover for 
his coming among us; but it was in England that he 
lived and worked; it was to English institutions 
and English glories and English charities that his 
mighty musical genius was consecrated for mean? 
forty years. It was in England that his last wor 
was written with his own hand, and it is in our 
national sanctuary that the pilgrims of all countries 
seek his monument and tomb. No doubt it is to our 
dynastic connection, and to the kinship of the two 
races, that we owe the fact of which we have the 
right to boast: that as Germany is the second 
country of our Shakespeare, so England has been 
the second country of her Haydn, her Handel, her 
Beethoven, her Mozart, and her Mendelssohn. 
Their works have been more pleyed and sung in 
Engeland than in all the rest of Europe; it was by 
English audiences that the finest of their works 
were first heard, and have been heard constantly and 
habitually, while in the Capital of Civilisation,” 
fifty years after the London Philharmonic Society 
had possessed and performed the masterpieces of 
Beethoven, that stupendous genius was almost “a 
barbarian” to the Conservatoire ; and a quarter of a 
century after Mendelssohn had conducted bis Flyjah 
at Birmingham, an enthusiastic conductor of 
popular concerts ventured upon the experiment of 
playing the Italian symphony bcfore a public who 
belicvedthat Gluck was aFrenchman and M.: 
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beer a native of the Bonlevards, and Rossini the 
swan, not of Pesaro, but of Passy. It is scarcely an 
e to say that even now, to the Parisian 

ublic (exclusive of a few connoisseurs), the great 

erman composers are almost as unfamiliar as the 
great composers (if any such there be) of China or 
Japan. However insular and parochial Englishmen 
may be in their political ideas, in art, and especially 
in music, they are (if Mr. Disraeli will pardon the 
word) essentially and admirably cosmopolitan. In 
some respects we ares ‘peculiar people but in 
hospitality to Art and us we are true Gentiles, 
of the broadest church. Our neighbours are usually 
regarded ag the most sympathetic and assimilative 
nation of the Western World; but nothing like our 
English faculty of naturalising foreign musical 
genius (a faculty which is almost genius in itself) 
can be found out of these islands. 


PRESERVING BIRDS’ EGGS. 


HE following hints on the best method of pre- 

paring birds’ eege, for preservation are from 

the pen of Dr. William Wood, and are extracted from 
the American Naturalist. 


I wish to say a few words for the benefit of those 
engaged in collecting ea cn specimens. Twenty 
years ago all eggs were blown with two holes—one 
at each end, and until within ten years most eggs 
bave been emptied with two holes as above, or at 
the side. Very many of the eggs which I now 
receive in my exchanges are similarly prepared. At 
the present time no experienced collector ever makes 
but one hole to remove the contents of the egg, 
using a blowpipe in some form to accomplish this 
over ee following rales should invariably be 
followed :— 


1. Prepare your neat and clean. There is no 
excuse for kaving a dirty set of eggs where water, 
soap, aud a tooth-brush can be found. Some eggs 
will not bear washing, as the shell is so calcareous 
that the characteristic markings will wash away. 
There are, however, but few of this class, and I 
believe this peculiarity is confined to the water- 
birds. You can see it in the egge of the grebes 
and flamingo, and some others. Having once seen 
it you will never mistake it for anything else. 

3. Make but one hole, and that a small one in the 
middle of the egg; cover this hole, when the con- 
tents are removed, and the specimen is dry, with 
gold-beater skin or the paper number indicating the 
bird. Use an egg drill or a pointed wire of four or 
six sides to make the opening. 

8, If the blowpipe does not readily remove the 
contents of the „ inject water and shake the 
specimen thoroughly, then blow again, and repeat 
the operation antil every particle of the egg is 
removed. 

4. If the embryo is too far advanced to remove 
through a moderate sized hole, blow out what you 
can of the liquid part and fill the egg with water, 
wipe it dry and put it away in a covered box in 
some warm place, and every twenty-four or forty- 
eight hours shake it well and remove what you can, 
and then re-fill with water. Repeat this operation 
several times, and after a few days the contents will 
become sufficiently decomposed to take away. 

5. After removing the contents of any egg, cleanse 
the shell thoroughly. Fill it with clean water and 
sbake vigorously, blow out the contents and repeat 
the operation until the specimen is perfeotly clean. 
This Ts particularly desirable in white eggs, as black 
spots will show through tho shell after a time if the 
least particle of the egg or blood stains remains 
inside. , 

6. Save all 6 eggs in sets— that is, keep all the 
eggs each bird lays by themselves. This is the only 
wuy to form a correct . the eggs of any 
species, as a single egg, particularly of the blotched 
ones, frequently gives a very erroneous idea of the 
gencral markings—a very unsatisfactory representa- 
tion of a set. For instance, in my collection are 
four eggs of the Buteo lineatus, found in the same 
nest, two of which are pare white and two blotched. 
It is not very uncommon to find greut variations 
in markings in the same species and in the same 
nest. 

7. Keep a memorandum ef the place and date of 
collecting each set of eggs. 

8. Use some kind of blowpipe in preparing your 
eggs for the cabinet. The common blowpipe, with 
the addition of a fine pointed tip, will answer; yet 
it is a severe tex on the langs and brain if you have 
many eggs p blow. I bave many a time been dizzy 
and almost blind from over-taxing my lungs in this 
operation. Within afew years Mr. E. W. Elisworth, 
of East Windsor Hill, Conn., has invented a blow- 
pipe which is operated by the thumb and finger, 
which works very perfectly and expeditiously. I 
would not be without it on any account. After 
using it fora time, and then letting it remain un- 
nsed until the leather packing becomes dry, the 
instrament does not work satisfactorily to those 
unaccustomed to it. The remedy is simple. Take 
off the lowpipa and work the instrument sub- 
merged in a bowl of warm soapsuds, when the 
leather packing becomes pliable and works as well 
asnew. I have used the same instrument for years, 
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and it works to-day as well as when new, by follow - 
ing the above directions. The printed directions 
which accompany each instrament are intended to 
be a sufficient guide in case repairs are needed, and 
the maker can be referred to for any further infor- 
mation required. 


DYNAMIC REFRIGERATOR. 


TOSELLI, the inventor of a well-known ice 

e machine, has recently constructed a cooling 
machine, which is denominated the dynamic refri- 
gerator. It consists of a revolving disc, D, formed 
of a metallic tube bent into a complete spiral, 
having one end open, and with the other end com- 
municating by a hollow shaft or axis of rotation 
with an external tube, A, communicting with a 
worm contained in a separate vessel, C, and termi- 
nating in a discharge pipe, B, with outlet iuto 
another vessel, E, containing the revolving disc to 
which a slow movement of revolation is imparted 
by a driving pulley and belt, G, making (aay) one 
turn in a second of time. The disc is half immersed 
in cold water, and as the exterior surface of the 
disc above water is continually wet, it exposes con- 
siderable evaporating surface. At the same time a 
continuous stream of water is forced through the 
hollow spiral, parting with some of its heat under 
the influence of the external evaporation and radia- 
tion, which is intensified by the addition of a ven- 
tilator, F. The current, being thus lowered in 
temperature, refrigerates in its turn the liquid to be 
cooled in the vessel, C. The lowering of tempera- 
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ture thus obtained varies according to the hygro- 
metric condition of the atmosphere; the minimum 
effect obtained under the most unfavourable circum- 
stance amounts only to a difference of five to six 
degrees Fahrenheit ; while the maximum difference 
obtained in sunlight is between 32 aud 33 degrees 
Fahrenheit. The inventor considers that this ma- 
chine will be of great service in many manufacturing 
processes—such as bre „ distilling, and making 
effervescent beverages—also in hydro-therapeutic 
establishments, and probably also on shipboard for 
the evaporation and distillation of sea-water, and its 
conversion into a potable fluid. 


MECHANISM.“ 
(Continued From p. 402.) 


HE relation which the machinist bears to the 
mechapist is easily defined. Setting aside the 
uestion of structure, the mechanist deals with 
esigns; the machinist takes those designs and 
adapts them to his purposes. For the fitness of the 
designs for an end, they apply, when need be, to the 
mathematician. The mechanic takes the deductions 
of the machinist and the mathematician, and produces 
a machine as exactly adapted to the purpose required 
as the knowledge and experience of the time enables 
him to do. The distinction thus drawn between 
the machinist and the mechanician leads to modes 
of expression by these respective classes which, un- 
fortunately, do not increase the respect of each for 
the other. For example, the mechanician aims only 
at a contrivance; the machinist or mechanic aims 
only at a commercial or manufacturing utility. A 
mechanician is contented with the most rudo skele- 
ton design; he does not care for either journals or 
plummer blocks being neatly and carefally curved 
out—anti-friction curves do not trouble him. On 
the blackboard are two skeleton drawings; here is 
a very rude one of two wheels and a crank—these 
answer the p of the mechanician. A mechanic 
would not be worthy of the name of mechanic if he 
executed such a piece of work; as a mechanical 
drawing it is perfectly ridiculous. You see by the 
side of it some specimens of mechanical drawing, 
one a diagrammatical one, and another a most beau- 
ee 5 of a locomotive, 9 
perhaps, appears to many to be an engraving. It, 
however, is done entirely by hand. There are also 
working drawings, such as are taken into the work- 
shop, from which the actual machines are made. It 
would certainly be a great improvement on scientific 
books if there were some advance in the illustra- 
tions they centain, which at present are often even 
less worthy of commendation than the rade me. 
chanistic skeleton one alluded to. 
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It is quite possible, and it would be even prudent, 
to make mechanism a study altogether apart from 
mechanics; it would not, however, ba prudeat on 
the present occasion to do so. Whilst, therefore, 
associating mechanism with mechanics—to which it 
is not allied, and mechanism from mathematics—to 
which it is necessarily allied, in this course of Cantor 
Lectures we approach the subject in a species of 
bondage, and must therefore ask that favourable 
consideration generally extended towards a com- 

aratively strange friend by making use of our old 
riend, mechanics, for a favourable introduction and 
an occasional help. : 

With mechanics we are all familiar. We oan 
neither eat, drink, nor sleep; we can neither sit, 
walk, nor talk, except by the exercise of those me- 
chanical arrangements with which nature has 
endowed us. When, however, in the course of nature 
the vital energy ceases by which man is enabled to 

ut in action the machinery of his frame, then, 
however beautiful and perfect the machinery 
may be, the object for which it was constructed 
cannot be performed. At this stage (the power of 
the machinery having gone—the kinetical element 
having been removed) the mechanist takes up the 
1 8 and may be said to analyse the contrivances 
y which the vital energies exercise their various 
powers. But the mechanic cannot operate without 
a motive power. The mechanician cares for none. 
He deals with contrivances in relation to motion. 
His peculiar provisce is to devise plans by which 
the motion he has may be changed into the motion 
he wants, and the requirements he wants are singu- 
larly varied, and they fally warrant Mr. Anderson's 
expression of “endless,” for to them there is 
“ practically no limitation.” Farmers do not make 
more varied demands upon the weather than ma- 
chinists do upon mechanists in relation to motion. 
There is no end to the variety of demands made by 
the public upon the mechanician. One man comes 
and says he has motion which he wants accelerated. 
Another says he has a motion which he wants 
retarded. A third comes aud says his motion is not 
quite continuous, he would like it to be so; another 
seys he wants the motion to be intermittent. One 
man says he wants a circular motion when he has 
gota rectilineal; another says he wants a reotilineal 
when he has got a eircular; another wants it vari- 
able; another says he wants it uniform; one says 
it must be alternate, going backwards and for- 
wards ; another says he wants his motion brought 
to a state of rest. Another says, here is 3 
convert it into power; and another, here 
power, convert it into velocity. None of these, 
and the list might be wonderfally extended, are out 
of the province of the mechanician. For example, 
a knife is to be sharpened. There are various 
modes of doing it. The shelves of the Patent-oflice 
have many plans for sharpening knives, but we will 
take the representative one, in which the stone 
revolves. We have an apparatus here for which 
we are indebted to Messrs. Holtzapffel. The problem 
before the mechanist is to convert the icular 
motion of the foot up and down about eighty times 
in a minute into a continuous motion of the stone 
of about 500ft. circumferential per minute. The 
plan adopted here is to have a treadle for the foot, 
y which the up-and-down motion is transferred to 
a wheel, from which there is a band to a small 
pulley connected with the stone, and by this con- 
trivance we have got the up-and-down motion of the 
foot converted into the continuous rotary motion of 
500ft. per minute. That mechanism is perfect for 
all purposes, not simply for the sharpening of a 
knife, or razor, or lancet, but, as a mechanical con- 
trivance, it will do for a hatchet, scythe, or any 
other edged tool. The machine has left the mecha- 
nician's hands as a contrivance, but the mechanic 
takes it up, and adapts the question of its stracture 
to the particular use for which it is required, using 
anch proportion of treadle, crank, and wheel as he 
pleases. The mechanist has done with it when 
the contrivance is produced, and it then becomes 
the property of the mechanic. If, however, the 
problem had been set before the mechanist in 
another form, as, for example, if he had a weight 
falling, and that had to be converted, or if he got 
such a matter as the rise and fall of the tide, and 
that had to be converted, or, if he had got the ex- 
plosive power of gunpowder, or the intense power 
at a short distance of electricity, or the elastic 
ower of a steel spring, then clearly these would 
new conditions imposed upon the mechanist, 
and a different piece of mechanism would have 
had to be designed for each of those cases. 
You have, therefore, according to the quee- 
tions put before the mechanist, various machines, 
bat one contrivance serving every purpose. In any 
case the mechanic takes the desigus of the mechani- 
cian, and go avails himeelf of his ewn knowledge of 
material, and so adapts the amount of power at his 
disposal, and of that required to be utilised, ag to 
make the machine. 

Now it is clear that to sharpen a razor and a 
hatchet require from the mecbauic two different 
machines—from the mechanician they require but 
one mechanistic contrivance. 


Having thus explained and illustrated the position 


* By the Rev. Antaun Rico, M.A., being the Cantor | Which mechanism holds in relation to other branches 


Lectures delivered before the Society of Arts. 


of mechanics with which it is allied, we should 
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restrict ourselves to a consideration of the divisions 
and sub-divisions under which it may be usefully 
studied. To do so in the present course of lectures 
would be to make the subject not particularly invit- 
ing, and we must sometimes, therefore, overstep the 
boundaries, and take a short walk into the not very 
inviting mathematical and prohibited flelds, and 
perhaps a longer one into the more inviting me- 
chanical fields. In thus, to some extent, trespassing 
into tempting bye-paths from the highway which 
the literal meaning of the title of these lectures 
prescribes, the Council of the Society, and the 
audience, who do not despise mechanistic drawings, 
must permit action to take piaco under à t 
whieh not axisting in our Christian code, f must 
borrow from another :— 
For what saith the Koran in chapter the third, 
‘“ Confine not thy neighbour too close to his word.” 
A consideration of the classification of mechanism, 
as suggested by Professor Willis, may form an ap- 
propriate introduction to the next lecture. 


THE CONSTITUTION OF NATURE.” 


Ww cannot think of space as finite, for wherever 
in imagination we erect a boundary we are 
compelled to think of space as existing beyond 
that boundary. Thus, by the incessant dissolution 
of limits, we arrive at a more or less adequate idea 
of the infinity of space. But though compelled to 
think of space as unbounded, there is no mental 
necessity to compel us to think of it either as 
filled or as empty; whether it is filled or empty 
must be decided by experiment and observation. 
That it is not entirely void, the starry heavens 
Aeolare, but the question still remains, are the stars 
themselves hung in vacuo? Are the vast regions 
which surroand them, and across which their light 
is propagated, absolutely empty? A century ago 
the answer to this question would be, “No, for 
particles of light are incessantly shot through 
space.” The reply of modern science is also nega- 


tive, but ona somewhat different ground. It has 
the best possible reasons for rejecting the idea of 
luminiferous particles; but in support of the con- 


clusion that the celestial spaces are occupied by 
matter, it is able to offer proofs ost as cogent 
as those which can be adduced for the existence of 
an atmosphere round the earth. Men's minds, 
indeed, rose to a conception of the celestial and 
universal atmosphere ugh the study of the 
terrestrial and local one. From the phenomena 
of sound as displayed in the air, they ascended 
to the phenomena of light, as yed in the 
scher, which is the name given to interstellar 


medium. 

The notion of this mediam must not be con- 
sidered as a vague or fanciful conception on the 
part of scientific men. Of its reality most of them 
are as convinced as they are of the existence of the 
sun and moon. The luminiferous ether has definite 
mechanical properties. It is almost infinitely more 
attenuated than any known gas, but its properties 
are those of a solid rather than of a gas. It re- 
sembles jelly rather than air. A body thus con- 
stituted may have its boundaries; but, although 
the ether may not be co-extensive with space, we 
at all events know that it extends as faras the most 
distant visible stars. In fact it is the vehicle of 
their light, and withont it they could not be seen. 
This arene substance takes up their mole- 
cular tremors, an 3 them with inconceivable 
rapidity to our organe of vision. It is the trans- 

rted shiver of bodies countless millions of miles 

ant which translates itself in human conscious- 
ness into the splendour of the firmament at night. 

If the ether have a boundary, masses of ponder- 
able matter might be conceived to exist beyond it, 
but they could emit ‘no light. Beyond the ether 
dark suns might burn; there, under proper con- 
ditions, combustion might be carried on; fuel 
might consume unseen, and metals be heated to 
fusion in invisible fires. A body, moreover, once 
heated there, would continue for ever heated ; a sun 
or planet once molten, would continue for ever 
molten. For, the loss of heat being simply the 
abstraction of molecular motion by the ether, where 
this medium is absent no cooling could occur. A 
sentient being, on approaching a heated body in 
this region, would be conscious of no augmentation 
of temperature. The gradations of warmth depen- 
dent on the laws of radiation would not exist, and 
actual contact would first reveal the heat of an 
extra ethereal sun. 

Imagine a paddle-wheel placed in water and 
caused to rotate. From it as a centre waves would 
issue in all directions, and a wader as he approached 
the place of disturbance would be met by stronger 
and stronger waves. This gradual angmentation 
of the impressions made upon the wader's body is 
exactly analogous to the augmentation of light 
when we approach a luminous source. In the one 
oase, however, the coarse common nerves of the 
body suffice ; for the other we must have the finer 
optio nerve. But suppose the water withdrawn; the 
the action at a distance would then cease, and as 
far as the sense of touch is concerned, the wader 
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would he first rendered conscious of the motion of 
the wheel by the actual blow of the paddles. The 
transference of motion from the paddles to the 
water is mechanically similar to the tranference of 
molecular motion from the heated body to the 
ether; and the propagation of waves through the 
liquid is mechanically similar to the propagation of 
light and radiant heat. 

As far as our knowledge of space extends, we are 
to conceive it as the holder of the luminiferous 
ether, throngh which is interspersed, at enermous 
distances apart, the ponderous nuclei of the stars 
Associated with the star that most concerns us we 
have a group of dark planetary masses revolving at 
various distances round it, each again rotating on 
its own axis; and finally, associated with some of 
these planets we have dark bodies of minor note—the 
moons. Whether the other fixed stars have similar 
planetary r 
pure conjecture, which may or may not enter into 
our 5 of the universe. But probably every 
thoughtful person believes, with regard to those 
distant suns, that there is in space something 
besides our system on which they shine. 

Having thus obtained a general view of the pre- 
sent condition of space, and of the bodies con- 
tained in it, we may inquire whether things were 
so created at the beginning. Was space farnished 
at once, by the fiat of Omnipotence, with these 
burning orbs ? To this question the mau of science. 
if he confine himeelf within his own limits, will 
give no answer, though it must be remarked that 
in the formation ef an opinion he has better 
materials to guide him than anybody else. He can 
clearly show, however, that the present state of 
things may be derivative. He can even assign 
reasons which render probable its derivative origin 
—that it was not originally what it now is. At all 
events, ho can prove that out of common non- 
luminous matter this whole pomp of stars might 
have been evolved. 

Tho law of gravitation enunciated by Newton is, 
that every particle of matter in the universe 
attracts every other particle with a force which 
diminishes as the square of the distance increases. 
Thus the sun and the earth mutually pull each 
other; thus the earth and the moon are kept in com- 
pany ; the force which holds every respective pair 
of masses together being the integrated force of 
their component parts. Under the operation of 
this force a stone falls to the ground and is warmed 
by the shock; under its operation meteors plunge into 
our atmosphere and rise to incandescence. Showers 
of such doubtless fall incessantly upon the sun. 
Acted on by this force, were it stopped in its 
orbit to-morrow, the e would rush towards, and 
finally combine, with the sun. Hest would also be 
developed by this collision, and Mayer, Helmholtz, 
and Thompson have calculated its amount. It 
would equal that produced by the combustion of 
more than 5,000 worlds of solid coal, all this heat 
being generated at the instance of collision. In the 
attraction of gravity, therefore, acting upon non- 
luminous matter, we have a source of heat more 
powerful than could be derived from any terrestrial 
combustion. And were the matter of the universe 
cast in cold detached fragments into space, and 
there abandoned to the mutual gravitation of its 
own parts, the collision of the fragments would in 
the end produce the fires of the stars: 

The action of gravity upon matter originally 
cold may, in fact, be the origin of all light and 
heat, and the proximate source of such other 
powers as are generated by light and heat. But we 
have now to inquire what is the light and what is 
the heat thus produced? This question has already 
been answered in a general way. Both light and 
heat are modes of motion. Two planets clash and 
come to rest; their motion, considered as masses, is 
destroyed, but it is really continued as a motion of 
their ultimate particles. It is this motion, taken 
up by the ether, and propagated through it 
with a velocity of 185,000 miles a second. 
that comes to us as the light and heat of 
suns and stars. The atoms of a hot body swing 
with inconceivable rapidity, but this power of 
vibration necessarily implies the operation of 
forces between the atoms themselves. It reveals to 
us that while they are held together by one force, 
they are kept asunder by another, their position at 
any moment depending on the equilibrium of at- 
traction and repulsion. The atoms are virtually 
connected by elastic springs, which oppose at the 
same time their approach and their retreat, but 
which tolerate the vibration called heat. When 
two bodies drawn together by the force of gravit 
strike each other, the intensity of the ultimate 
vibration, or, in other words, the amount of heat 
generated is proportionable to the vis viva 
destroyed by the collision. The molecular motion 
once set up is instantly shared with the ether, and 
diffused by it throughout space. 

We on the earth's surface live night and day in 
the midst of ethereal commotion. The medium is 
never still, the cloud canopy above ns may be thick 
enough to shut out the light of the stars, but this 


canopy is itself a warm body, which radiates its | 
motion through the ether. The earth also is warm, ' 


companions or not is tous a matter of | lik 


chills the earth upon clear night; itis the return 
of its motion from the clouds which prevents the 
earth's temperature on a cloudy night from f 

so low. To the conception of spece beiug fill 
we must, therefore, add the coneeption of its being 
in a state of incessant tremor. The sources of 
vibration are the ponderable masses of the universe. 
Let us take a sample of these and examine it im 
detail. When we look to our planet wefind it to be 
an aggregate of solids, liquids, and gases. When 
we look at any one of these, we generally find it 
composed of still more elementary parts. We learn, 
for example, that the water of our rivers is formed 
by the union, in definite proportions of two gases, 
oxygen and hydrogen. e know how to Tring 
these constituents together, and to cause them to 
form water: we also know how to analyse the 
water, and recover from it ite two constituents. 30, 


8 has resulted in the formation of chalk. 


pound of oxygen and silicium, called silica ; and our 
ordinary clay is, for the most formed by the 
union of silieium, oxygen, and the well known light 
metal, aluminium. By far the greater pni of 
the earth's crust is compounded of the elementary 
substances mentioned in these few lines. 


(To be continued.) 


SOIENTIFIO BOOIETIES, 


— — 
SOCIETY OF ENGINEERS. 


O Tuesday week a party of Members and Assv- 

ciates of the Society of Engineers paid a visit of 
inspection to the Royal Arsenal, Wool wich, permis- 
sion for which had been accorded by Colonel Camp- 
bell, R.A., the superintendent of the Gun Factories.. 
The visitors numbered between sixty and seventy, 
and included Mr. Jabez Church, F. G. S., president 
of the society; Messrs. B. Latham, F. Colyer, G. 
Waller, mem of council; Mr. A. Williams, 
honorary secretary and treasurer ; Mr. P. F. Nursey, 
secretary; Messrs. Stephenson, Hurst, Gore, Rigg, 
Griffin, J. Church, Jun., Manwaring. Vallance, 
o. They were received at the Gun Factories by 
Colonel ener Captain Maitland, and Mr. 
Fraser, by whom they were conducted over the 
various d ents of that establishment, the 
working details of which were fully explained. 
The first point of interest visited was the forging 
department, where, as also in the other shops, 
Colonel Campbell had made arrangements for illus- 
trating the processes involved in the manufacture 
of the Woolwich guns. In the forge the visitors 
witnessed the coiling of a bar of iron 136ft. long, for 
a 10in., 18 ton gun. Under a steam hammer close 
by was a small coil for tubing a cast-iron gun on the 
Palliser principle, a number of these guns being in 
course of conversion from smooth-bored to rifled 
pieces. Near at hand was a 15 ton steam hammer 
pounding away at a trannion coil for a 10in. gun, a 
muzzle ooil g wrought at another hammer hard 
by. From the forge the visitors proceeded to the 
rolling mill, where the chief feature was the rolling 
of the 5in. bars from which the coils are made. The 
next process ill was the shrinking of a 
breach coil on the steel tube of a 10in. gan, the 
coil being brought up to a dull red heat, and lowered 
on the tube, within which a stream of water was 
playing, and upon which the coil shrinks in cooling. 
At this point were shown a number of 35 ton guns, 
in various stages of advancement toward completion. 
Ten of these 30 ton guns have already been finished, 
whilst a number more are in progress. The 
turneries, the boring department, the pattern room, 
wore successively visited, and in each of which the 
various processes, carried on by the aid of some of 
the finest machinery in the world, were inspected 
with interest. Next came the shell foundry, where 
were acen Palliser projectiles in every stage of 
manufacture, from the moulding to the studding and 
finishing. The shells are lacquered inside with a 
resinous composition, to prevent rast, after which 
each shell is subjected to a hydraulic test of 100lb. 
per square inch. Here also were seen shrapnel 
shell of various sizes being made and filled. In 
another shop, submerged torpedoes of various kinds 
were being manufactured; and these incladed por- 
tions of the Whitehead torpedo, which, it is stated, 
bas been made a success. The visitors were finally 


Y| conducted over the laboratory, and witnessed the 


series of highly interesting processes connected with 
the manufecture of the service cartridges. 
Altogether a very instructive and pleasant afternoon 
was spent, which was rendered more agreeable 
by the courtesy of those in charge of the various 
departments, who afforded the visitors every infor- 
mation. A number of members concluded the day's 
proceedings by dining together at the Ship Hotel, 
Greenwich, in the evening. 


—— 


A NEw drawing-room car on the Vandalia line has a 


and sends its heat pulses incessantly forth. It is cabinet organ and a handsome writing-desk for the 
the waste of its molecular motion in space that! accommodation of passengers. 
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OHEMIOAL NOTES, 


— 


The Manufacture of Hydrofluoric Acid.— 
Mr. A. P. S. Stuart remarks that every one who has 
prepared hydrofluoric acid knows that sulphuric 
acid and fluor svar form an exceedingly hard, rock- 
like compound. and that it is difficult to remove 
this from a platinum retort. The inconvenience 
may be avoided by mixing with the fluor spar about 
an equal weight of gypsum and the proper quantity 
of sulpharic acid. After the hydrofluoric acid has 
been expelled by heat, the mass in the retort is 
found to be of a pasty nature, and is easily removed 
by water. l ö 

Caustic Soda. — A new method of preparing 
caustic soda is given by M. Teasic du Motay, in Les 
Mondes. One equivalent of sulphuret of sodium is 
mixed and fused with one equivalent each of caustic 
soda, hydrate of lime, and metallic iron (cast or 
malleable); when these substances are heated to 
redness, the sulphuret of sodium is vompletely con- 
verted into canstic soda, and sulphuret ef iron 
formed. M. du Motay considers that the water of 
the hydrate of soda or lime is decomposed by the 
iron, which, becoming oxidised, hydrogen is set free, 
oxide of sodium formed, and then sulphuret of iron; 
the soda being separated from the last-named sub- 
stance by lixiviation with water. In another process 
the sulphuret of sodium is first converted into a basic 
phosphate of soda, and then into caustic soda by 
means of caustic lime. 


Scarlet Dye for Wool and Silk—Jegel pro- 
poses the following method of dyeing wool and silk 
scarlet by the simultaneous action of magenta 
and dinitronaphthel or naphthaline yellow. The less 
magenta is employed the better. The method is to 
heat a dilate aqueous solution of naphthaline yellow 
to near boiling, add so much magenta as amounts 
to two per cent. of the naphthaline yellow, and then 
m dye liquor must not be mixed when cold. 

this is done, 
amorphous flocculent state. If this has taken place, 
the subsequent 5 of a boiling temperature 
does not remedy the mischief, since a part only of 
the vain, Hab thus precipitated is redissolved, the 
rest melting together into a greenish golden mass. 
In this state, the liquid is quite unfit for dyeing, 
and even if filtered gives no good shades. 

Pure Indigotine.—According to M. Mehu, 
carbolic acid, with the aid of heat, has the power of 
readily dissolving indigo blue. On cooling, the 
iad rtion is deposited in acrystalline state. 

he cold solution has an intense purple blue colour. 
In order to prevent the carbolic acid from oongeal- 
ing as it cools, a little aloohol may be added, which 
causes the greater ef the colour to be deposited. 
Instead of alcohel, camphor may be used to the 
extent ef one-fifteenth, or benzine. By using 500 
grammes of carbolic acid, we can obtain two 
grammes of pure indigo blue (indigotine) in crystals 
which, under the microscope, i remarkably 


Anthracene. — This hydrocarbon, under the 
name of green se, is sometimes sold as 
axle grease. It is found among the last products 
of the distillation of coal-tar, which consist, says 
Professor Phin,of a heavy oil, some naphthaline, and 
about 20 percent. of anthracene. In the whole, the 
amount of anthracene in coal-tar is only from 3 to 
1 per cent. In order to separate the oily ucts 
from the solid hydrocarbons, the soft mass is intro- 
duced into a centrifugal machine; the residue left 
is heated to about 110° F., and subjected to the 
action of an hydraulic press. If the crude material 
is thin, it is best to employ at once a filter press. 
The resulting mass, which contains about 60 per 
cent. of anthracene, is exhausted with benzole or 
gasoline, again subjected to the centrifugal machine, 
in order to separate the last portions from the light 
oils. There remains a greenish-white, paraffin-like 
mass, of a beautifal’crystalline fract containing 
95 per cent. of anthracene, from which, by sublima- 
tion, a perfectly pure product having a melting- 
point of 420° F. can be obtained. The anthracene 
may be conveniently obtained pure, if by means of 
a blower a strong current of = is directed into the 
retort while the anthracene is at the boiling-point. 


Novel Railway Signal.—It is stated that a new 
danger signal has jast been put in operation on a 
Massachusetts railroad. The al consists of a globe 
made of sections of red, green, and white glass, apon 
which figures from one to fifteen are plainty marked, 
each figure denoting a minate. The dgani is operated 
by the train, and moves baok to the zero point when 
the locomotive goes by, and begins to revolve when the 
last car passes. It then begins to move like a clock, 
and the figures, which are visible through a single 
opening in the outside covering of the glass, denote the 
time that has elapsed since the passage of the train. 
The figures can be readily seen in day-time, and at 
night the glass is illuminated by a light placed ivside 
the globe. In tbis way the engineer of a rear train can 


ascertain the time that has ela 
ae 9 pred since the passage of 


the magenta is thrown down in an | P 
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LETTERS TO THE EDITOR. 


— — 


[We do not hold ourselves vesponsible for the opinion. 
of our correspondents. The Editor respectfully requesta 
that all communications should be drawn up as bricsly as 
possible.] 

All communications should be addressed te the Editor 
of the ENGLIBH MECHANIC, 81, Tavistock-street, Covent 
Garden, W.C. 


All Cheques and Post Office Orders te be made payable 
to J. Passmore HDWARDS. 


“I would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original. Montaigne s Essays. 


9% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 

— »— 


A MICROSCOPE AS AN EYEPIECE—TELESCOPE 
FOR STAR-GAZING—MEMOIRS OF THE ROYAL 
ASTRONOMICAL SOCIETY — FINDING THE 
MERIDIAN—HEAT OF MARS—AXIS OF VENUS 
— SUN SPOTS — AND TESTS FOR A 83IN. 
REFRACTOR. 


(4491.]}—Tux first part of the query (12274) of 
„Betsy Summercity,“ on p. 992, involves the assump- 
tion that the image formed by a Foucault speoulum 
will not bear magniflcation.“ What may be the 
recise signification attached to this word by Betsy " 
it is not very easy to see, since the definition of one of 
Browning’s reflectors is sensibly perfect with a power 
of 70 to every inch of aperture, and, under favourable 
circamstances, with greater ampliGcation still. As 
for my querist’s idea of substituting a Powell and 
Lealand microscope, with an object-glass of high 
power, for the ordinary Huyghenian eyepiece, a 
very few instants’ reflection will suffice to show why 
that must fail. In the first place, let the original 
image formed in the focus of the large speculum be 
ever so perfect, the rays from it must pass through 
some eight or nine lenses before they reach the oye at 
all; and here we have source number one of indistinot- 


ness. In the next place, Powell's = in. hasan angular 


aperture of 160° (not a very low angle), and, what is 
more to our present purpose, gives a linear magnifying 
power with their No. 1 eyepiece of 1250, aud with their 
No. 5 of 7500 diameters ! If Betsy Summereity,“ then, 
will remember that the light from her typical object, 
the moon, degrades, not directly in proportion to the 
increase in magnifying power, but as its square, she 
will see at once why the moon's image must become so 
exceedingly faint as hopelessly to counteract any 
possible advantage derivable from its enlargement. 
“ Betsy” mast be quite familiar with the sensible 
decrease iu the moon’s apparent brightness under a 
power of 200 linear, and she may thence form some 
conception as to the excessive dimness of the image 
when amplified 7500 times linear. A very simple 


arithmetical calculation will show her that (=) = 


14085, so that with the higher powers the light ef the 
moon would only have 1407. of the brilliancy that it 
would possess with the lower one. After this it is 
almost needless to notice another source of indistinct- 
ness, the magnification of the atmosphere itself. 


In answer to B.” (query 12287, p. 892), I would say 
that, should he have desided on the purchase of a re- 
flector, I would by all means recommend him to obtain 
one of Browning's Educational ones in preference to his 
amaller one of the same aperture. The Educational 
possesses several advantages: among others ita in- 
creased length of focus, which, of course leaves leas of 
the magnifying to be performed by the eyepieces; and 
also its mode of monnting, which is, in effect, equa- 
torial, and enables the observer to follow a star by 
simply turning one handle. A 4}in. reflector is, of 
course, theoretically superior to a Zin. achromatic, 
both in light grasping and (considerably) in separating 
power. I must, however, tell B.” (and others) that 
he must not expect to get the same exquisite disc on a 
fixed star with any reflector that he would obtain with 
a good achrematic, albeit in the former the image 
would be smaller. Although having reference to a 
different subject, I may, perhaps, as well answer the 
second part of “B.'s” query here, and say that the 
„ Memoirs of the Royal Astronomical Society are 
published by Messrs. Williams and Norgate, 14, 
Henrietta-street, Covent Garden, London; and that 
while, doubtless, some odd volumes are still procurable, 
I question extremely if he will be able to obtain either 
85 I., II., or the tirst part of Vol. III. separate from 
a set. 


If “ Youngster” (qnery 12300, p. 893) will tarn to 
p. 648 of Vol. X of the ENGLisa MECHANIC, he will 
find a description, illustrated by a diagram, of the 


simplest mode with which Iam acquainted of obtaining 
the meridian of any given place. 


Whe, if it be not a rude question, told Mr. Johnson 
(reply 12164, p. 890) that the heat of Mars to ordinary 
animals would be destruction ”? 


Let me assure Mr. Proctor (let. 4449, p. 406) that 
I by no means employed the word “imagined,” to 
which he takes exception, in the sense of merely fancy- 
ing or inventing. All I intended to convey was that 
De Vioo supposed from his observations that the axis of 
Venus was inclined 58° 11“ 26" from a perpendicular to 
its erbit. Mr. Proctor will scarcely contend that he 
demonstrated it to be so. Every observer who reads 
these lines knows perfectly what an excessively dificult 
object Venus is, and I should certainly regard any 
alleged determination of the precise inclination ef ber 
axis as one to be received with very great caution. I 
must plead guilty to not having consulted Webb before 
penning my reply on p. 880; but Mr. Proctor’s letter 
having induced me to refer to that invaluable book 
‘t Celestial Objects for Common Telescopes,” I find ite 
author saying in a footnote on p. 50: Bat De Vico’s 
style wants explicitness, and there are strange traces 
of inexperience or inattention in the Jesuit College, 
rendering the memoirs of that date less satisfactory 
than those of the present Director, Recchi, a man of a 
very different mould.” 


Might I venture to refer “A.” (let. 4458, p. 406) to Mr. 
Proctor's “San” (a second edition of which has just 
been published by Longmans and Oo.) for a little neses- 
sary rudimentary information ? 

I have much pleasure in responding to the reqaest of 
Mr. Darrad (let. 4474, p. 411) for some star tests fer 
his Sain. object-glass ; and would advise him to examine 
« Aquila, 4 Ophiuchi, 78 Ophiuchi, Strave 3408 Dra- 
conis, Struve 2878 Pegasi, 20 Pegasi, and 86 Andro- 
med, all of which are now conveniently situated fer 
observation. He ought also te elongate or distart 
& Boötis, and « Equulei. 

A FELLOW or THE Roran Asrnonomteat Socmrr. 


-` BOUND (OR UNSOUND) THEORY. 

[44192.]—IxveRTING, perhaps, the pro 
proceeding, and beginning my notice 
p 882, by reference te the at the end of it, 

really must beg The Harmonious Blacksmith” to 
accept my most earnest assurance that I no irion- 
tion whatever, proximate or remote, of erp 
him, in what I wrote concerning his suggested fl 
As he is good enough to speak in too 1 
of my scientific aoquirements, I will, if it eford 
him the mre „ Brea eee 
very possible that my aoquaintance 5 
both observational and mathematical, as also ny 
knowledge of geology and optics, may a little . 


concession, 
by Spaced candid, and to admit 
that I am only e g the bald literal truth when F 


say that, while I 


Having thus I trust, once for all, set myself right in 
this matter, I will say, in reply to The Harmonious 
Blacksmith’s question, that I should, decidedly object 
to a corrugated soundboard at all. A soundboard, as 
it seems to me, cannot be too elastio, and it is sm ebe- 
mentary fact in applied mechanics that 
is employed to give increased rigidity to the materia) 
which is so treated. As Tyndall points out 
nie to 1 Anaa 1 
expect a corrugated soundboard to use up 
part of the vibration communicated to itin the Fotin 
of its own molecules, and so to convert the motion, 
not into sound, but into heat. Theory I imagine to be 
wholly opposed to this form of construction. 


And, while on the subject of musical instruments, 1 
am tempted to advert to a in the letter (4421, 
P. 882) of Suffolk Amateur.” I refer to that in which 

e appears in doubt whether the diagram of “ 
Harmonious Blacksmith's fanny fiddle on p. 256 
representa “a section of a box or body,” or “ a series 
of six open soundboards, connected by a jointed sound- 
post ?” With reference to this I would remark that 
all my own notions of the possible effect of the combined 
violin and violoncello were formed on the sa 
that the sketch in question really did “a 
section of a box or body.” Assuming it to be intended 
for an elevation or perspective view of the 
instrument, and that such instrament is only meant te 
consist ef an open framework, such as is shows ts 


p 


to repeat with reference to its tone what ladies amy 
when they cry—" This is indeed weakness.” 


A FELLOW or THE ROYAL ASTRONOMICAL SOCIETY. 


THE BEARING REIN. 


[4493.]—I am very glad to notice the letter (4484) af 
„Old Ploughman,“ on p. 384, with reference to that 
wholly needless piece of brutality, the bearing rein. 
The excuse which we sometimes hear urged for it, that 
it makes a horse hold up his head and dis himself., 
is a Wholly fallacious one. Any man, with mod 
decent hands, can do this by judicious use of the reina, 
without torturing the animal at all. Moreover, the 
bearing-rein isnot only cruel, but it is dangerous, for, im 
the first place, a horse cannot use his eyes properly 
with his chin rigidly reined in; and in the next ehoald 
he make a mistake going down hill, he is already aa 
tightly borne up as he can be, in all probability comes 
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down . all of a heap,” and is not unlikely to bring his 
companion down with bim. This last consideration 
may pessibly operate with some who would regard the 
mere pain to which their animals may be subjected 
with tolerably equanimity. 

A FELLOW or THE ROYAL Astrzoxomical Sor. 


ES 


14494.] — a veterin 


ary claim 
some knowledge of the suffering 


surgeon, I ean 
to which that noble 


animal the horse is subjected by the use of the bearing 
a touching protest 


rein. I have long desired to pu 
on this subject, and shall be glad to receive any com- 


munication from the humane and praiseworthy 


“ Ploughman.” 
Liverpool. J. T. Lartzs, M. R. C. v.. 
A GIANT PLANET. 
(4405.]—Tum objections raised my views on 


the subject of Ju 


“Hyrab Been ” injustice. 


. * letter (4448, p. 405) is particularly open to 
this objection. (Of course I eannot object to his not 
reading what I have written, only such reading seems 
a desirable preliminary before objections are urged 


against what I have written). 


s I.” seems also to have misread the remarks of 
Webb and Do La Rue on Jupiter's gibbosity in quad- 


Neither of these observers have 


meaning, is od ame to a. mistaken view of a theory 
s me to entertain. For I 


possess any 
but to his lustre as seen from without.) 


L. remark about Mr. Browning» recognition of 
ineaficient examination 


remembrance extends, the as worded) 
imply not that the orange colour has constantly 
observed, but that it has semar wetieed 


For my own part,” adds L.“ (apropos des bottes, 
spoe) “I see no reason why we should not 
that planets have e differing from 

ear own in such a way that the heat and light rays of 
eur san are so mollified or intensified as to make 
Merenry and Venus as habitable as Uranus and Nep- 
5 beings adapted to their respective situations.” 


Nei do F eee why we should not allow any theory 
whatever, provided we are too idle to examine the 
evidence for or against tt. We might allum, fer em- 


ample, that the readers of the ENGLISH HDD are 
eager to knew what this or that correspondent for his 
own part soos no reason for not allowing; bat prac- 


Mr. J. W. Durrad (let. 4474, p. 411) will find how 
far my theory about Jupiter's internal heat agrees 
with the invisibility of the satellites in Jupiter's shadow, 
and how the a tera darkness of the satellites and 

sit is adduced in ite support, by 


“E. L. Q.'s” letter (4447)—fall of excellent mattor 


would be more to the if i¢ were not based 
on 58 very presentation of 

views, E. L. G.” bases a of his seasoning oe 
the s tion that the 8 total t is three 
or four times his is not the 


back 
out thing 6 of the ligb 

seme over 6 o e t he receives. As 
stated in my article, Jupiter does not shine quite as 

tly as if his whole globe were of snow or 

ary terrestrial cloud. And (also as there stated) 
if he were white and pretty uniform in lustre, there 
would be no oecasion to believe in inherent laminosity 
all; thongh there would be abundant reason for 
3 his real orb to be red-hot or even white-hot. 

y whole reasoning is based on his actual aspect— 

his belts, their behaviour colour and so on; on 
obserted: facts, not on assumptions of any sort. More- 
over my theory does not go nearly so far as those who 
hare hitherto dealt with my artiele seem to opine. 


"E. L. G'a" remark 


against 
tor condition, and against views 
which, though attributed to me, are not mine, seem 
based on a careful avoidance of all that I have written 
on the subject. I fear that, after all, I may have done 


Webb says that he has 


large degree of inherent lastre.” (Thie 
refers, of course, not to the lustre of his real surface, 


at | a most interesting 


about comparative luminosity 
of red-hot or white-hot iron and eun-illamined white 


objects, seems incomplete. He says 1 this admits of 
easy proo „ bat he does not state the results of ex- 
periment. Now, thereis an easier method of testin 

the matter than his. Let full sunlight be admitted 
through a tube into an otherwise dar: chamber, and 
within that tabe let a piece of white card be inclined 
at such an angle to the sun’s rays that its illumination 
is one-twenty-seventh of what it would be if the card 
were amens to those rays, and let that card be viewed 
through a tube by one eye. Let the other eye be 
directed through a similar tube upon a piece of red- 
hotiron. Under these circumstances we are comparing 
the illumination of a white object on Jupiter with the 
light of red-hot iron; and any of your readers who 
may try the experiment (as I have done) will hesi- 
tate greatly, I conceive, to affirm that the former is 
many times greater than the latter: But let them 
remember that me comparison is not with a white 
object so ted, but with an object reflecting 
aboat one-third of the light of a white object like paper 
or snow, and let them farther remember that a large 


part of Jupiter’s ear surface is prerummabiy 
nd reflects white light, and they 


cloud covered, & 


will see that I have not theorised very wildly in 


putting forward as a probability the suggestion that 
the small balance anaccounted for is dae to Jupiter’s 
inherent luminosity. Then let them remember that I 


facts, not one of which has been questioned, and 
finally, that my theory is a very moderate one, having 
nothing to do with the question of Jupiter's inherent 
luminosity (viewed from without), with tho habitability 
of his satellites, or like points,—being, in fact, simply 
thia, that the movements in the Jovian atmosphere 
ave mainly dae to his own intense heat. 


Riconagp A. PROCTOR. 


— 


THE ANCIENT CONSTELLATIONS. 


[4496.]—I Have not time to discuss this subject 
(let. 4478, p. 411), bat am glad my remark has called 
I do, how- 
ever, mean to say, and that with some degree of con- 
fidence, that the stars of the Argo region suggest in the 
most striking manner the figure of the poop of a ship 
—not of one of our modern ships, bet rather like the 
stern of an ancient galley or of a large and Sall curred l 

u 
taking the stars as thoy are, and without regarding the 
modern constellation boundaries, 
takeable half-ship. The principle on which the ancient 
constellations seem to have been formed is 5 
o- 


forth E. L. d. a“ very interesting letter. 


ono. maps mar the resemblance, 


the introduction to my large star-atias. If the 
seription were shorter I should quote it as it stands. 


The streams of stars from the water-jar of Aquarius 
are too obvious (as seen in suitable latitades) to eseape 
l One such feature would suffice to suggest 

the whole figure, bat the jar also is well marked. 


recognition. 


“ER, I, G.“ does not make- any re- 


I am surprised 
There is much in Aratus whioh, 


ference to Aratas. 


taken in conjunction with the evident signs that he 
borrowed from a mach easterauthority, serves to throw 


light en the ancient constallatiens. 
T have been rebuked by that unquestio i 


nadleanthority 
| the Saturday Review for atteching any degree of weight 
t's Analysis of Mythology,” in the paper on 
and its astronomical interpretation, | 


to Bryan 
Achilles’ shield 
which closes my “ Light Science for Leisure Hours.“ I 


fear I am not convinced, and share a good deal of 
“E, L. G's" respect for some part at least of Bryant’s 


labours. 
Hydra coincided with the Celestial Equator in old 


times, and all the fish constellations except the Dolphin 


the eqnater, only half the 


were originally sou ef 
nertheramest of ir of Fishes being north of the 


map-makers, turned Ara upside down (so 
that the Gentaar is on g. his sacrifice to 
the bettas of the alias: 1), haro- inverted Corvas. 


HOW THE TREBLES OF ORDINARY COTTAGE 


PIANOS MAY BE CHEAPLY IMPROVED, WITH 


SOME REMARKS ON METAL BRIDGES, STUDS, 
AND WREST-PLANES. 


(4497.]—I once thought my three rather lengthy 
articles on the possible improvement of good sound 
old pianos, together with several others, printed from 
time to time, containing farther suggestions, must have 
well nigh expresaéd all I could have to say on this sub- 
ject, but it is the unhappy characteristic of my mind 
that it can’t avoid the annoyance of being taught by 
farther experience. So thoughts involantarily crop up 
which occasionally appear to my, perhaps, partial 


judgment to be worth communicating. one of the evil 


effects of which is 
fellow readers again. 
In most cottage and other upright pianos which have 
been and are now being made by good manufacturers, 
but little other defects exist than those which reault 
from the employment of the inferior common action 
withoat an effective check for the hammer, and want 
of power and purity in their treble sounds.. How to 
remedy the former I have before shown at considerable 
b, so L now proceed to suggest cheap methods of 
enabling the treble to be rendered safficiently powerfal 
to compete with the bass and teror, usually the beat 
parts of ordinary pianofortes. 
In most of such instraments the only method em- 
ployed for determining the length of the vibrating 


that I now proceed to bore my 


portion 

against a wire pin 
termed the bridge, which ia a mere fillet glaed on the 
wrest-plank, because it is cheaper and more conv 

to do this. than to 
inoline its surface 
resta. For keeping the string from chattering on the 
surfaces om which it is supported, it is usually deflected 
in two direstions—viz., downward and saart, the 
said deflectians being technically termed its si and 
down bearings. 


wo have an unmis- 


to exceasive tension, W 


of a string is to canse it to bear sideways 
driven into what is 


rebate the wrest-plank below, and 
backward above where the string. 


A vory littie consideration ‘will enable. es to perssive 
and stopal 


the defects of this methed of 

the vibrations of stringa. The 
real brid 
slipping o 


pine—whioh are their 

, for preventing the strings from 
inclined mere or less (the less the better, 
so that they be not quite upright). It necessarily 
follows that the tendency of the 
be to drive petri into the wood and away from the 


than £ 


sounds prodaced. 
that 7 of the string above the bridge-pin the less 
oan the hammer’s blow disturb the string’s adhesion to 
the pin, simply because the more the string is deflected 
the 13 it must proai par and resist momentary 
p 
well known to all practical pianoforte-makers, and as, 
ceteris paribus, the firmer the connection of the string with 
ite pin or other sapport be the 
ds obtained its vibrations, we need not muck 
of a more scientific 
character than thin wire pins, against which the strings 
can only bear sideways, were introdaced—pianoforte- 
makers went on unmercifully increasing tho side bear- 
words, increasing the 
strings were deflected, too often 
without proportionally increasing the thickness of their 
were estopped by the poor strings being 


This is no imaginary 

that the breaking of strings from this cause very often. 
occurred in instruments, especially so in some cottage 
pianos and in the graads made by 
from thirty-five to fifteen years ago. Probably the 
inferiority of the wire might have had something to 
do with it, for (although much better than the old 
German iron—certainly not steel—wire if supersed 
our English steel music-wire of a quarter of a centary 


ago was far inferior in tenacity to that now commonly 


prodaced. As it was the bending of the wire more 
sharply than it could bear, and not at all ite subjection 
caused it to break, the 


natural and cheapest possible remedy is to substitate 


thicker bridge-pins—yea, even as thick as ordinary key 


pins, which must needs support the strings more y 
than thin pins can; and, to prevent the possibility of 
the strings chattering against the pin below its centre, 
after driving it into the wood, to file a fiat s 
extending up to its centre as shown in Fig. 1. 


For bichord notes it would be a yet further improve- 
increase of cost, to employ 


or studs euppo 

3 instead of allowing it to rest on the wood 
of the so-called bridge. stad 
ormetal bridge, two things which Jiffer only in length, 
for a metal bridge ma 


Considering that the sounds we obtain from the 
vibrations of pianoforte strings must (coteris paribus) 
increase in clearness the more firmly they are sap- 
ported on their wrest-p bridges, it need not 
prise us much that even without any consideration of 
the great facilities metal afford 


wreet-planks 
ing, they came into use at a 5 early period, 


the earliest, I remember, being 


t patented o7 
Schweiso, A.D. 1831, although I 


vibration so as to affect the timbre of the sounds, bat, 
what is yet more important, a metal wrest-pisnk may 
be made sufficiently rigid if only one-third the thickness 
of a wooden one near where the hammers strike the 
strings. This allows the heads of the hammers to be 
redaced in length above their shanks to any extent 
which will afford space for their felt cover- 
7 hammer-head be made the 
less it can vibrate sideways on a given length of centre 
wire when it works or nally free. Afro > 
and yet greater ad- ‘rom that 

the wrest-plank Y ha 

being thin—8 rf 

thick, which = 

the hammer 
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erpendicularly (see No. 353, &e.) it is quite need- 
fear to repeat why it condaoces to the production of 
sounds which are at once more powerful and of finer 
quality. 

Metal wrest-planks, however desirable for horizontal 
grand pianos, are hardly worth their additional cost, 
which is considerable, for upright instraments whose 
“backs” are constructed in the ordinary way. The 
wrest-planks of such instruments, being behind their 
strings, may be made of any required thickness without 
being in the way of either their hammer-shanks or 
bammer-centres. Consequently, the latter may 
be as near their strings as the needfal strength 
of the material of their butts and the avoidance 
of any risk of their strings Anean the latter, 
when vibrating, allows. In the igh treble, 
whose strings when vibrating do not, perhaps, move 
one-hundredth of an inch, the hammer-centros may be 
within two-tenths of an inch of the strings, but pro- 
bably no human ears are long enongh—however 
asinine their owners may be—to distinguish any 
difference in the timbre of the sounds prodaced when 
that distance is increased to eight-tenths of an inch. 


For the purpose of obtaining a sufficiently firm 
support for the strings of upright pianos whose 
actions are in front of their strings, several contri- 
vances have been resorted to. A common one is 
the imbedded wire bridge (fully described in the second 
part of my article on the bracing and bellying of 
cottage pianos, printed in No. 878, p. 868), which, by 
the way, is seldom so well carried out as I therein 
advised. Besides this wire bridge, solid continuous 
bridges of metal, of glaes, and of stone ware or 
porcelain, have been employed, all of which, I 
believe, have been found to answer very well 
when pro ly bedded and firmly secured to the 
wrest-plauk. However applicable these contrivances 
may be to new instruments in the course of construction, 
they are, however—unless thick pins or some analogous 
contrivance for guiding the strings be employed—not 
conveniently applicable to pianofortes originally made 
with common pioned wrest-plank bridges whose 
strings are deflected sideways. A continuous cast 
metal bridge might indeed be grooved or notched 80 
as to keep the strings in their proper positions, al- 
though it would be difficult to do this to an imbedded 
wire. Examples of such notching may be seen in the 
treble brass bridges of some old square pianos, 
especially in those made by Messrs. W. Rolfe and Sonu 
about twenty years ago, but after all I greatly doubt if 
this would afford any improvement in the trebles 
of upright pianos which could not be obtained 
by the use of such studs as those represented by 
Figs. 8, 4, 5, 6, and 7, none of which are very expensive 
to construct, and all of which are far easier for an 
1 mater to fix than any continuous metal bridge I 

ve seen. 


I have made stads like those represented by Figs. 
8 and 4 out of thick brass wire; those represented by 
Figs. 5 and6 may be made of cast copper or brass 

which are kept in stock at most mechanical tool 
shops in the locality of Clerkenwell. I have found it 
cheaper, however, to use Fig. 7, which may be cast 
from a wooden, or, preferably, a metal pattern. Fig. 7 
resembles an ordinary grand pianoforte stud, excepting 
that—for upright pianos—it don’t need to have holes 
drilled in it. If made seven-sixteenths of an inch 
diameter, it may be grooved or notched for four strings, 
hat as few pianofortes have more than three, even in 
their high trebles, it need not be more than jin. fall 
diameter. Fig. 7 need not have a screw cat on its 
shank because it is intended to be driven into the 
wrest plank; its head is, however, from fin. to jin. 
thick, which is tly in excess of the thickness of the 
collar of a grand pianoforte stad; of course, this addi- 
tional mass of metal affords a yet more firm support to 
the strings which bear downwards on it. and enables them 
to resist the blow of the hammer far better. Personally, 
I much 8 such studs as those represented by 
Figs. 5, 6, and 7, to those represented by Figs. 8 and 4, 
bat the latter might be easier for amateurs to 
constrnct and apply, because the only thing n 
would be to extract the old bridge-pins, bore out 
their holes, and drive in either Figs. 2 or 4, sup- 
posing it be not intended to alter the scale, which 
amateurs whoare not accustomed to marking off might 
find to be a difficulty to them. Supposing the amateur 
to possess sufficient ability to make a good pattern of 
Fig. 7, but little difficulty would be found in preparing 
the castings for use. If fine castings, moulded (or at 
least poured) with their faces downwards (which they 
ought to be, for obtaining a perfect and solid face for 


the to bear on), the notches which confine the 
strings might be cast in ready to receive them, and but 
very little trimming or dreseing of the castings would 


be needful. Were such studs te come into general use 
—and I don't think anything much better will soon be 
contrived—I believe they could be manufactured and 
sold with profit for eighteenpence per dozen. 


After what I have written on scalee—i.c., the lengths, 
A., of pianoforte strings—in Nos. 873, 876, and 
other numbers of Enoiish Mxcnanic, I need 
hardly say that most existing cottage pianos would 
be greatly improved by the substitution of longer, 
if not thicker, strings in the treble. To effect this 
with such bridge-pins as those represented by Figs. 
1 and 2, it is needfal to remove the wooden bridge, 
and, after plugging the bridge-pin holes with 
hard wood, substita a new one. This, although 
easily done in the workshop, would, I fear, be a difficult 
job for an amateur to do satisfactorily, unless he were 
an expert worker in wood, and well provided with tools. 
It is one of the advantages of using thicker pins without 
altering the scale that any person of ordinary ability 
can extract the original bridge-pins, enlarge their 
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holes, and drive in new ones. Should, however, it be 
determined to lengthen the scale, without which no 
great improvement can be hoped for, I can't conceive 
any method of doing this which is more within 
amateur ability than taking off the old wooden bridge 
—or rather so much of its length as supports the 
strings of those notes whose length it is determined to 
increase—marking the places of, and boring the holes 
for, atads like those represented by Figs. 8 and 4—or 
yet better, such as those represented by Figs. 5, 6, and 
7—and driving them into the wredt-plank. Being very 
“ onpractical,” I proceed to describe how I do it, and 
perhaps some of my practical (7) readers will be kind 
enough to describe better methods of effecting it if 
they can. 

Haviug removed the old bridge or such portion 
thereof as may be needfal, scraped, and fine glass- 
papered, the surface of the wrest-plank, I mark 
thereon the positions of the holes for the stude. As 
marking off correctly don't invariably compel correct 
boring, I take a bradawl about one-tenth of an inch 
diameter, and having previously ground its end into 
a conical point about jin. long, I “prick” the 


plank to the depth of abont fin. After pricking 
twentieth of an inch less diameter than the stud to be 
mt 
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inserted, afterwards each hole to its correct 
size with a spoon bit. A small braco is preferable 
to a largo one for this kind of work. For such 
studs as those shown by Fig. 7, apin bit—literally a 
pin drill properly formed for cutting wood—whose pin, 
about gin. long, accurately fits the hole bored out to 
size by the spoon bit—is employed to enlarge its upper 
part to fit the thickest portion of the stad. Of course 
a guard collar is used to prevent the recesses which 
receive the heads or the enlarged portions of the stads 
being bored to unequal depths, and, before driving ia 
the studs, don't forget to varnish the newly-scraped 
sarface of the wrest-plank. It is also prudent to 
anoint each stud with a semi - fluid cement composed of 
white lead ground in oil, whiting, and a little oil gold 
size, which in a few days becomes much harder than 
the beech or other wood employed for wrest-planks, 
just as the steam boiler maker's “ Beaumantique,” 
which he employs to stop leaks, becomes, as he said, 
“stronger than any iron, sir," which, by the way, I 
take the liberty of doubting. Now, my Beauman- 
tique” saves a good deal of mere detail work, such as 
facing the shoulders and turning the sides of the heads 
of the studs to gange in the lathe, for even if the 
atud's head be a trifle too small to fill the recess, my 
“ Beaumantique not only fills in the trifling empty 
spaces between the heads of the stads and the walla of 
the recesses, but aleo insures that the shoulders of the 


roceed to bore them with a small 


——— 
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stads shall have firm solid beddings, which is of 
great importance if the head of the stad be made as 
thio as it nsually is for grand pianofortes, bat less so if 
it be from jin. to jin. thick, for then its groat mass 
affords the strings a sufficiently solid support. 

As it is desirable, if only for the look of the thing, 
that the holes which receive the studs shall be upright, 
I may as well describe a simple method by which I 
applied the automatic guide principle—so almost uni- 
versally now carried out in mechantoal operations—for 
insuring the verticality of those holes. 

A hole about three-sixteenths of an inch in diameter 
was bored in a piece of hard wood about Zin. 
thick. A wire which fitted the hole, and had 
5 been carefully straightened, was intro- 

anced and tried in three directions by the square, 

a slip of wood being planed exactly to the thick- 
ness required to fill the space between the blade 
of the square and the wire at the place of greatest 
departure. The wire was then turned half round in the 
hole, and the square applied in the same three disec- 
tions as before. Tho deviations being almost exactly 
alike, proved the wire to be vory nearly straight, for 
they did not differ the twentieth part of an inch in Ĝin., 
an amount which could not eause any sensible deviation 
from verticality in a hole only lin. deep. The wood was 
planed until ite surface was at a right angle to the wire, 
and then gauged to uni- 
form thickness. Of course, 
the hole was then - 
dicular (instead of! Han- 
tendicnlar”) to both its 
surfaces ; and to insure 
that the holes in the wrest- 
plank shonld not be slan- 
tendicular,” I ut the point 
of the same spoon-tit, 
with which the hole in this 
wooden guide-block was 
bored, through it, and inte 
the pricked hole in the 
wrest-plank. The guide- 
block was at first clamped 
firmly down on the wrest- 
plank, and it guided the 
spoon-bit so perfectly that 
all the stud-holes bored in 
it were upright, bat after 
some triala I found the 
use of the screw-clamp 
quite unnecessary ; fon 
when this guide-block was 
held down firmly by aa 
assistant, and the spoon- 
bit rotated by a bow, in- 
stead of the small brace, 
it acted equally well, pro- 
ducing a bore which was 
ae an upright character, 

deed, ‘the correct thing; 
thus much time was saved. 


. larger than before so that 
thicker shanks may be inserted, all the better—and 
to substitute new shanks of sufficient length to raise 
the hammer-heads high enongh to cause them to strike 
at the (supposed) proper distance below the bridge or 
stud. This alte is very easily effected in the 
workshop in which drilling-lathes and other proper 
tools abound, but is hardly a suitable job for the 
amateur, who seldom possesses them in abundance, and 
as it could be done for a merely trifling cost by any 
small work maker, I should not recommend amateurs 
to attempt it themselves. : 

While aboat it I may remark that it would seldom be 
required to alter the lengths of more than about three 
dozen hammers. As the production of sounds of 
greater power and finer quality depend so very greatly 
on the qaality of hammers, which are seldom first- 
rate, even in what are termed good instruments; also 
that in most instances this job woald be done to a 
piano which had been, more or less, used and worn; I 
would suggest that instead of using the old treble 
hammers, which ordinarily become much more worn 
by a few years’ use than those in the tenor and base, 
it would be real economy to incur the trifling addi~ 
tional cost of substituting new hammers of the very 
best quality for the old ones. I should ao 
this myself, being of opinion it is a much better in- 
vestment” (in the “‘line” of life assurance) to be hanged 
for a sheep than fora lamb. Being also one of that 
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numerons sect who are followers of the celebrated 
„Josephus Grumbeltonins,“ in other words a—with 
common things in general, and especially with common 

ianoforte actions—verv dissatisfied fellow, I “kalka- 

te” I should be strongly tempted to substitute one of 
the actions represented by Figs. 1 and 2 on page 95 of 
EncuisH Mecnanic, No. 368. This, again, however 
desirable, would hardly be work for amateurs, but may 
I not be allowed to ask, why not have it done, if not 
by yet for us, secundem artem, by a professional piano- 
forte-maker for a reasonable monetary consideration ? 
assuming any such professional can found whose 
poong charges are “reasonable,” which may be 

oubtfal. Of course, however, we must expect to pay 
pretty dearly for our “fads,” &., which often give 
much trouble to workmen. 


DESCRIPTION OF THK FIGURES. 


N.B.—All these figures are drawn abont double the 
real size for facilitating the exhibiting of details, and 
the top surfaces are left unshaded for the same reason. 


Figs. 1 and 2 represent the section of an ordinary 
wooden wrest-plank bridge insitu with a pin about zin. 
diameter inserted, having a ‘at filed on its surface, 80 
that the string cann»t possible touch and jar against 
it below its centre. N.B.—The string is shown in Fig. 
1 deflected sideways, in Fig. 2 deflected downwards, and, 
a it Kar appear, looking at it from the bass towards 

e 0. 


Figs. 3 and 4, a thick bridge-pin, or more correctly, 
a thin stud abont three-sixteenths of an inch in 
diameter, whose top is filed as shown in Fig. 8, so as to 
afford 5 7 for the string not only sideways, like 
Fig. 1 and all ordinary bridge-pins do, but also under- 
neath, instead of employing the common wooden bridge 
for that purpose, which thus becomes quite unneces- 
sary. Of course this pin is a true metal bridge or stud 
of small diameter, capable of supporting only one 
string, and a pair will be required for each bichord 
note, unless a stud like those represented by Figs. 5, 6, 
and 7—which is thick enough to support two, three, or 
even four strings—be preferred. 


_ Figs. 5 and 6 represent this stud sufficiently enlarged 
in diameter to receive and support several strings. 
Three are shown, but either two or four might be used 
if the stud be seven-sixteenths of an inch diameter, 
and the strings near together. Practically, four No. 
24 wires need not occupy more than lin. in width, if 
made to diverge on the long bridge so that they cannot 
clash. The foar unisonous strings of No. 25 wire on 
the fiddle G of my experimental grand piano only 
occupy a space zin. wide. 

Fig. 7 differa from Fig. 6 only in having its shank 
reduced in diameter for three-fifths of its length, and 
might be made ont of Fig. 6 by turning down that por- 
tion in the lathe, but is far more cheaply formed by 
fine casting. 

Figs. 1, 2, 8, 4, would, of course, be made of drawn 
brass or copper wire, and my only purpose in designing 
Fig. 6 was that it may assist those who cannot get fine 
brass castings executed. It may be made of the cast 
brass or copper rods, which are commonly kept in stock 
at some mechanical tool shops, especially those in 
which clock materials are sold. The top surfaces of 
Fige. 3, 5, and 7 should be bevelled sufficiently to pre- 
vent the stringa from touching them more than about 
one-twentieth of an inch above their lower edges. 
Should it be determined to make the down bearing 
adjustable, which I very much prefer, the upper bevil 
ought to be greater to prevent the strings’ contact when 
its downward deflection is increased. “The sides of the 
notches are in Fig. 5 shown quite sufficiently bevilled 
to prevent the strings’ contact above the surface it bears 
against sideways. For instrnments whose strings have 


no side bearings on their upper bridges, of course, 


there can be no need to make notches in the studs, 
similar in form to the teeth of asaw. A round-bottomed 
groove (like the half of a drilled hole, which is about as 
much larger than the string as steel wire would be, 
which is a single size larger than that employed for the 
string) is, in my opinion, the very best possible bed for 
the string to rest on. 

Were it ndt that I have seen amateurs, and workmen 
too, do very odd things, I should have refrained from 
cautioning the intended operator, that all these studs 
must be driven in with a punch—not by the hammer’s 
own face—which should bear on the flat surfaces above 
and below the projecting part, which is grooved or 
notched to receive the strings, or those grooves or 
notches will certainly be disfigured. 

THE HARMONIOUS BLACKSMITH. 


STEAM-GUNS AND ANTI-NAUSEATING BOATS. 


[4498.] —RaTHER more than a year ago, Mr. Henry 
Bessemer announced that he had constructed an effi- 
cient steam-gun, which imparted the required velocity 
to the projectile althongh its barrel was not incon- 
veniently long and the pressure of its steam not in- 
conveniently great. Mr. B. also was said to have a 
vessel building in which the passengers were to be hung 
on gimbals, and so perfectly insulated from the pitch- 
ing and rolling of the ship that sea sickness would be- 
come quite a thing of the barbarous and ignorant 
past, probably also a basin of mercury in the cabin 
might then be employed as an artificial horizon. Can 
any fellow-reader inform the ignorant blaeksmith if 
these good things are yet realised, and snfferin 
humanity not only saved from sea sickness, but also 
from the expense of gunpowder when engaged in 
works of necessity and benevolence to pigeons, par- 
tridges, pheasants, and peasants, the latter of whom 
at least are our fellow-creatures, even if military ? 


THe Harmonious BLACKSMITH. 


PLATO. 


[4499.1—Ix letter 4431 (p. 384, No. 379), „T. H. F.” 
asks if I can inform him “ whether there is a heap of 
débris near the centre of the floorof the crater.” May 


I ask, in return, if he has met with a statement, printed 


or written, to the effect that there is such a heap? I 
do so because his query seems to indicate that he has 
been looking for it in consequence of having heard or 
read about it. So far as my observations extend I have 
never seen anything of the kind. I would also ask if 
he really saw, with 2in. aperture, the two white spots 
in the hollows of the shadow shown in his sketch, which, 
I think, will satisfy E. B. F.” as it does me. 


W. R. BIRT. 


WIRE-COVERING MACHINES.—III. 


[4500.]—In concluding this my last letter on the 
manufacture of oceanic telegraph cables, I think, as I 
have described every principal feature, nothing farther 
is necessary. Such machiues, I believe, have never 
been illustrated before. The diagram No. 1 shows the 
manufacture of the cable. I have shown only half 
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section. It will be seen the covered electric wire has 
an external covering of wire, and is covered so as to 
exclude all contact with water. The creels of outside 
wire are arranged on a revolving circular table, the 
covered guttapercha wire passing through the centre of 
machine; from below small, bands with steel springs 
inclosed prevent creel paying out too fast. No. 2, end 
section of cable; No. 3, side view of cable. 


JosErPH WILLIAM FENNELL. 


A CHEAP SUPER FOR COTTAGE HIVES. 


[4501.]—VisiT1no the apiary of a market gardener 
who farms a few hives, I was strack with the ingenuity 
he had shown in improvising a very usefaland cheap 
super which he had in use, and as the idea may be 
welcome to many who cannot afford the glass ones en 
account of their cost, I hope you will give them the 
benefit of my observation. A moderately large flower- 


8 | pot must have its bottom carefully chipped ont, and a 


sheet of glass to which can be fixed a guide comb to 
entice the bees to ascend fastened thereon with putty 
and inserted over the hole in top of straw hive, and you 
will have a super that the bees will readily utilise for 
the storing of honey, and which is as open to obser- 
vation as can be necessary. R. SxYMINGTON. 


THE MYBORG BEE CABINET. 


[4502.]—I am very sorry that owing to absence at 
the seaside I did not see Mr. E. T. Grays’ letter (4371, 
p. 354) soon enough to be able to reply to it earlier. I 
saw the description and engraving of the so-called 
“Improved Beehive,” otherwise the ‘‘Myborg Bee 
Cabinet” (let. 4187, p. 251), and like Mr. Grays have! 
waited to hear what anybody might have to say about 
it, and the result is a request for my opinion of it. 
Without prejudice, as the lawyers say, I am of opinion 
that there is not one featnre in the so-called improved 
beehive which is any improvement at all, and I do not 
see anything in it worth imitating. 

In the first place the comb frames ran parallel with 
the front of the hive, which is against the natural 
habit of bees, or, perhaps, I ought to have said their 
instinct, and instinct seldom fails, and reason seems to 
argue that comba which are at right angles with the 
entrance to the hive must be easier of access than those 
which by running directly across the entrance obstract 
both light and ventilation. Side-opening hives are 
now of the past in America, where bee culture is fore- 
most and Myborg Bee Cabinets happily unknown. A 
new cabinet without any bees in it, like a new theory, 
will work like a charm, and the frames can be handled 
and slid about with perfect ease, and as long as there 
are no combs in the hive, which it must be borne in 
mind run parallel with the glass windows at back, the 
whole of the interior of the hive may be seen, and it 
would really appear as if bees ought to be quite athome 
there, but when the thing is filled with combs the 
matteris very different. By the bye, the expositioner 
of this wonderful hive does not say how he makes the 
bees build perfectly straight in the frames, nor how he 
gets the frames out if the beea propolise or build cross- 
wise, and sometimes bees feel crosswise and baild just 
like that. That's a bright notion putting a swarm into 
a partition containing three frames at top and three at 
bottom, and expecting the bees to carry their ideas of 
co-operation and subdivision of labour to such an 
extent as to form separate gangs, so that, as Paddy 
says, “they can hold fast below while them atop gets a 
fresh holt.“ Why sheuld the dead air-spaces be crammed 
with hay? Chaff would be better, but dead air is the 
best non-conductor of all if it is dry, and the Myborg 
Bee Cabinet is rather dry ! 


The extraordinary advantages of this hive” are 
“always being able to see all going on inside” (got 
transparent combs as well as windows, I suppose); 
“able to take any frame ont in a few minutes ;” 
exactly, No. 1—i.c., that next front can be taken out 
after taking out all the others in a few minutes,“ if 
the bees were not crosswise when they builded! “The 
bees also are not annoyed by the roof of their 
dwelling being taken off every time one wishes to 
examine or see to their welfare.” Well, perhaps 
not; perhaps they rather prefer that burglary should be 
committed by the back way—i.ec., by polling down 
the back wall of the honse, and turning out all the 
inmates with their furniture and effects, to enable 
their self-styled master to get at their front door. 

Mr. Grays wants to know how a swarm is to be intro- 
duced when the cabinet is completed? I do not know, 
but I once heard of a cabinet-maker who made a 
mouse-trap and could not setit. The next question 
implies that it would be better to insure dead air 
space” all round the hive ns well as at back and 
bottom, and this I cordially agree to without hay or 
chaff. Question No. 8 refers to a former letter of mine, 
in which also is quoted an opinion of Mr. Langstroth, 
as to tall hives being very good things when laid down. 
In that letter I asserted that the Woodbury hive is too 
small, and I adhere to the statement, although to 
novices in bee matters (I do not mean such novices” 
as Mr. Grays) I generally recommend it as good for 
experimentalising, but for an expert itis hopelessly 
and ridiculously small, and totally unfit for bee calture 
for reasons given in the said letter, page 533, Vol. 
XIV., No. 850. If the compartment formed by Nos. 
2 and 8 of the cabinet was simply laid on its back, it 
would be what Mr. Langstroth calls “a tall hive laid 
down,“ and it is curious to observe how nearly that 
approaches the hive which I have used for years, and 
have always found the best for all practical purposes 
(see letter). The Myborg would be, if laid down, 
about 18}in. from front to rear, and 12in. high, con- 
taining six frames, whereas the hive I have used and 
foand so good is 17in. from front to rear, llin. high, 
and contains eight frames; bat that which I now 
recommend is described in p. 533 as aforesaid, subject 
to slight deviations. 

I may say in passing that I shall shortly submit a 
photograph of this hive in several forms to our 
Editor, with such a description as a wayfarer need not 
err in, so that those who run may read, and those 
who read may make their own hives. 

Question No. 4, which Mr. Grays thinks of most 
importance, refers to waste of heat ia the tall hive, and 
he asks “Can this in any way be obviated?” Tes! 
lay the tall hive down. 

“Novice,” one of the most acnte American bee 
keepers, writing in the American Bee Journal, says, in 
the June number of that invaluable periodical: 
u Well, Mr. Editor, we did examine carefally the thirty 
tall hives, and then an equal number of the flat ones, 
and the result was only much more marked (the italics are 
not mine] than we had supposed, from observations 
for the past three or four years. There seems to be 
a dislike to enlarging the brood circle downward, which 
they must do, as the brood is invariably in spring near 
the top bars. In the Langstroth (i.e., the flat hive), 
the broad circle enlarges horizontally, and the result 
was to instantly transfer all the combs to the standard 
Langstroth frames. We haye now got it all done 
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neatly, and draw a long breath of relief when we 
realise that we shall no more be bothered with close- 
fitting mps and side openers.“ That, Mr. Editor, is 
the opinion of one of the foremost practical bee 
masters in America, although, like Mr. Grays, he calls 
Rimeelf a “ Novice,“ and there are few people who can 
Speak from larger experience. C. N. ABBOTT. 


NEWSPAPER SCIENCE, 


[4508.]—In spite of the rnbs which certain of our 
popular newsvspers continually receive, they will 
persist in airing their science. Not long ago the 
“ daily,” whose largest circulation in the world” is 
@very unfavourable testimonial to the intellectual 
calibre of ite readers, displayed its ignoranoe by asking, 
in a manner which would be offensive if it were not 
idiotic, ‘‘ What is a Joule ?—or who is he, if a Joule is 
@ human being, and not a vegetable—a weapon of 
affence, or something to drink, or a Phantom?" From 
@ paper in the Nautical Magazine “we gather that the 
transformations of energy are in their nature similar 
to the 5 of commerce ; but with this difference, 
that in thermodynamics the relative values never vary. 
This, it seems, isthe universal theorem of a Joule; 
and a red-hot poker must always bear the same rela- 
tion to sixpence as the contents of a tea-kettle at boil- 
ing point bear to a five-ponnd note. . . Under the 
new dispensation the sovereign, to which all other 
forms of energy can be referred,’ is to be an (sic) unit 
of heat. On the obverse is stamped Joule's equiva- 
lent,’ and on the other side is inscribed 772 foot- 
pounds. One unit of heat is the amount required to 
raise the temperature of one pound of water one degree, 
and the equivalent for this coin is 772 foot-pounds of 
work-—that is, the work required to be expended to 
raise one pound weight 772 feet. But what is 
the new Joule's equivalent to be made of? — 
cobwebs, leather, or fresh butter ?—and who wants to 
raise a pound weight 772{t.? Asa problem of propor- 
tion, the theory is, ef course, philosophical enough; 
bat it would be just as easy to fix a unit of cold as well 
asa unit of heat; and, under any circumstances, until 
Joule comes into the open and tells us who he is, what 
he means, and when his equivalents are to be put into 
circulation, society, we fear, will decline to recognise a 
5 as a Joule, or thirty shillings as a Joule and 
a * 


Is it possible that 200,000 Englishmen daily digost 
euch utter inanity as this? More recently, however, 
the same „pa r delivered a homily on the danger 
of eating plants, and as usual fell into errors 
which would be ludicrous if they were not dangerous. 
The occasion of this leoture on Fleet-street Botany 
was the death of two lads near Chester, poisoned 
through eating some deadly plant. The Gardencrs' 
Chronicle has applied the stick very jadiciously, though 
scarcely with eafficient severity, and I quote a portion 
ef its remarks:— Our contemporary speaks of the 
poison as having been afforded by the roots of the 
common hemlock, Conium maculatum.’ ‘Those who 
have seen a celery bed in full seed,’ says the Daily 
» vill knew how difficult it is for any but a 
practised botanist to distingnish the deadly Conium 
maculatum from its harmless [?] sister Umbellifer, 
Apium graveolens.’ There is a little mistake here, as 
the writer would find if he indulged too freely in the 
sister Umbellifer ’ in its wild state. A parallel is then 
drawn between the case of these poor boys and that of 
Socrates, the symptoms are agonisingly detailed, and 
their severity explained by the fact, that ‘hemlock, 
with scarce an exception, is the most deadly plant in 
our English Flora (?]—an opinion backed up by a 
quotation from Gerarde’s Herbal.“ Our contemporary 
probably means water hemlock, though he distinctly 
eays Conium maculatum, which is poisonous no donbt, 
but not nearly so much so as the Cicuta or the Enanthe. 
To give further point to his remarks tho leader-writer 
im the Telegraph goes on to tell us of ladies mistaking 
wild garlic for lily of the valley! and has a hit at 
erase gardeners’ for mistaking the root of ‘deadly 
monkshood' (aconite) for horse-radish, a mistake 
that has unfortunately too often been made, but not, 
we venture to assert, by any ‘gardener,’ for, contrary 
to our co *s assertion that it would puzzle 
Gerarde himself to distinguish the two roots (Ih) we 
venture to think that to any one at all accustomed to 
look at plants no two things can well be more dis- 
similar than the root of aconite and the root stock of 
horse-radish. Certainly no gardener properly so- 
called would ever make so terrible a blunder. the 
same strain our contempo descanta on other 
poisonous British plants, including the wood hellebore, 
*spring’s white rose’ ({!) the sweet viscid pericarps 
ef the yew, and the black deadly white cherries of the 
Atropos belladonna’ (11), &. 

The Telegraph goes on to assert that ‘all Umbelli- 
fers are deadly,” which they probably are in one 
sense—viz., that a man may eat parenips and carrots 
with impunity for fourscore years, yet they will 
eventually kill him—and it winds up with the very 
proper inquiry, How long will it be before we recog- 
niso that a little knowledge of Nature and her ways 
is worth all the idle lore with which pedants, learned 
and unlearned, have encumbered the history of the 
Heptarchy and of the early Roman Kings?” There 
are signs on the horizon that it will not be long 
before a little “ everyday scienee is taught with the 
rudiments, but in the mean time would it not be as well 
if those who assume to teach the masses were themselves 
to obtain a little “ knowledge of nature.” The “cho, 
too, has recently been guilty of similar conduct, seizing 
on fragments of scientific intelligence, and with a 
Iudiorons misapprehension of their meaning, endeavour- 
ing to tarn them to use in paragraphs intended to be 


fanny, but which must be utterly Jost on its readers, 
for those of them who know nothing of the subject 
cannot understand the laboured joke, and those who 
do, can only pity the ignorance of the scribbler, and 
regret the waste of energy ” expended in accomplish- 
ing—nothing. Sau.. RYMEA. 


THE INDIAN PELLET-BOW, CROSS-BOWS—THE 
MODERN CATAPULT AND AIR. GUNS. 


[4504.]—I aw not quite clear regarding Suffolk 
Amateur's ” design for an improved pellet-how. Query, 
is the tube to be moved by the string? If so, its 
weight must considerably detract from the velocity 
which would otherwise be communicated to the pellet, 
and if not, how can the pellet be impelled unless the 
tube be slotted throughout such portion of ita length 
as the string moves along, as in some toy cross-bows. 


If any kind of bow be proferable to elastic india- 
rubber corda or compressed air, which seems to me 
very doubtfal, would not a cross-bow be best? Truly, 
you have more stock to carry, but it gives more 
power to your elbow,” at least, it enables its force to 


arrows, which may be feathered, but after all I can’t 
help thinking the arrangement of elastic indiarnbber 
cords, known as the modern catapult, is preferable, it 
being much lighter than a croes-bow with a heavy steel 
spring, 4 la arbalast, but I like a good air-gun yet 
better; however, the latter is not so convenient to 
accumulate the force in, as the stretching of a namber 
of elastic cords.singly in succession. 


THe Hanmoxious BLACKSMITH. 


CUCUMBER CULTURE. 


[4505.]—Your horticultural readers who like cucum- 
bers may possibly obtain a weinkle or two from the fol- 
lowing experience of a correspondent of the /iforticul- 
turist :— 


I had a narrow border, not more than Aft. wide, on 
the edge of a high fence. D planted three cucumber 
hills in the border, and laid some brush (such as is 
used for peas) between them and the fence, As soon as 
they crept up to the brush, I pinched eff the ends, 
which thickened rapidly aroand the roots, and in 
every direction, throwing out the most vigorons foliage 
and profusion of flowers. I did notallow the cucumbers 
to grow, but watched them, and such as I wished to 
reserve for the table I pioked as soon as they became 
of proper size; and all the rest were gathered every day 
for pickles, every day pinahing off the bud at the end 
of each shoot. In this way the hill continued fresh and 
productive until they were touched by frosk Some 
jadgment can be formed of tho value of this practice 
when I add that more than a barrel of pickles were 
made from three hills, besides allowing a supply for 
the table, Whenever a leaf began to look rusty or 
yellowish, it was removed, and the cacumbers and leaves 
were cut off with large scissors, so as not to disturb or 
wound the plant. There is an advantage in having 
them run upon brush instead of trailing over the 
ground, because they are much injured by being 
trodden on. By being kept low on the bushes they can 
be easily and thoroughly examined over every day, 
which is essential, because if oucumbers are overlooked, 
and grow very large, it stops the vield of that plant. 


E. Y. 


SETTING OUT BUTTERFLIES AND MOTHS. 
{4506.]—I HAVE read with much interest the 


om entomology in recent numbers, and derived some 
‘usefal hints therefrom. But I tried the system. of 


vetting butterflies recommended on p. 266 some years 
ago, and found it very troublesome and unsatisfactory. 
Allow me to describe another method. My setting - 
boards are flat, made of very soft wood, a groove in the 
centre with a layer of cork in the bottom. Pin the 
insect to the cork so that the wings are on a level with 
the edges of the groove; arrange them with setting- 
needle, and place a small piece of glass on each wing. 
Hold the edge of the wing with the setting-needle, and 
put the glass edgeways near the root of the same ; then 
let it fall gently, taking the needle away at the same 
time. With a little practice this can be easily done, 
not half the time or patience being required as for 
cardboard setting. Another advantage is that the 
insect is thas set in a natural position, and a good view 
of the underside is obtained by reversing the butterfly 
when it is pinned down. No collection is complete 
unless the upper and underside of the male and female 
of each specimen is shown. AJANEA. 


— 


ALCOR. 


(4507.)—I wave little donbt that this is brighter 
than it was twelve years ago. To-night (Jaly 5), at 
10b., I stood 7ft. from a street lamp-post, so that the 
top of the lamp was projected 5° below Alcor, with 
the broad side of the flame shining fall in the eyes, and 
the star was seen without 0 This is not a 
proof of its greater brightness, t points rather 
strongly to that view. T. H. Burr Bax. 


STEAM CARRIAGES ON COMMON ROADS AND ON 
TRAMWAYS.—THEIR RELATIVE ECONOMY. 


[4508.])—Tus advantages of the substitution of iron 
wheel-tracks for ordinary stone roads, and of some 
cheaper force (say steam) for the haulage of earriazes 
by horses, are subjects which have exercised my mind 
for some years. I have tried to think out these subjecta, 
and subjoin my ideas, but fear some of my conclusions 
are hardly so favourable, so far as its 55 
tion to tramway-cars, as might be wished by their pro- 
prietors. It is, however, even if unpleasant, wiser to 
look at and investigate the unfavourable than to 
ignore it. 

The only advantages, so far as I know, of iron, or rather 
steel, wheel-tracks for tramway-cars, are their enormous 
durability, and the saving of rather more than half 
that resistance by which the motion of a carriage is 
resisted on a macadamised road kept in good repair. R 
is nothing but this diminution of resistance which 
enables one large carriage, drawn by only two horses, 
to carry double the number of passengers an ordinary 
omnibus does. This is a clear saving of half the cost 
of horse-power; it also effects a saving of half the cost 
of wages, only one pair of men being required, however 
large the carriage, instead of the two pairs of haips 
needed for two smaller carriages. There is also, as I 
believe, a considerable saving in the cost of maintain 
ing tramway carriages in repair compared with that of 
maintaining ordinary public carriages; the former are 
also, I presume, longer lived. I think I have stated all 
that can truly be said in their favour. 


There can be no doubt that, so long as horses are 
employed, the cost of working the traffic on tramways 
must be very much less than it can be on any roads we 
can expect to have constructed of broken stones, 4 ic 
Macadam ; but it must be admitted the cost of pre- 
paring the way” is, in the case of a tramway, “ pretty 
considerable.” I fear we may expect to find the cost 
of its maintenance will be pretty considerable ” als, 
at least near London, for I have observed nearly all the 
ordinary vehicular trafic—which, in some localities, is 
also “pretty considerable "—is conducted over the 
tramway pitching by pereons who contribute nothing to 
the cost of “ maintenance of way.” 


I cannot perceive the relative advantages ef tram- 
ways over good common roads will be anything like so 
great as they now are, when some cheap motive porer 
becomes substituted for horses. Steam, perhaps, oosis 
only one-sixth as much as they do, consequently the 
saving will be tenpence out of every of the 
present cost of traction on the tramway ; but the 
latter will then have no advantage over the common 
road, excepting that the same amount of can 
be done on it for twopence, which will cost fonrpence 
on the latter. A snitably-designed carriage, witk 
wheels from 5ft. to 6ft. diameter, by 4in. to Gin. wide 
would run almost as smoothly on the common read 24 
on the tramway, were it provided with thick indiarabber 

king between its wheel-tires and wheels; it would 
loa least as easy, I believe far easier, to ride in than 
any tramway-car in existence; perhaps, also, quite a 
durable, for the destructive blows to which ordinary 
wheels are now subjected would be adsorbed in the 
then extremely elastic hoop-tires of its wheels. 


It seems to me the only practical question is, * Csa 
auch a carriage be worked cheaply enough to compete 
with the tramway-car?” No doubt the latter has the 
great advantage of being propelled for abont half the 
cost of the former; bat, to enable us to effect this 
saving, we are cempelled to incur great expense. We 
have not only to make the road, at a cost of several 
thousands of pounds per mile, but also to keep it in 
repair for our own use (for which, when once well made, 
the road would probably endure for very many years), 
also for the use of all those—their name is logion—wh> 
condescend to travel on it. Per contra, our improved 
common road enlarged omnibus is not heavily weighted 
by these expenses, although it would carry just as many 
passengers as the tramway-car now does, and will coc: 
no more for wages—one pair of honest (2) men beicz 
enough for each carriage. 4 farther saving might be 
effected by constructing and working to cary 
more engers; but this could hardly be im the 
case of tramway-oars, which must have a short wheel 
base, because their tracks are necessarily laid in oar 
existing roads, and therefore only admit of curves 
extremely short radii for changing their direction— 
by the way, the adoption of the bogie principle mig 
greatly diminish this evil. Longer carriages would sx 
be so objectionable on common roads, becansa, 2x 
being confined to one track, they conld be turned u 
much less space—yea, even turned half round—witho=t 
a turn-table, which, by the way, a carriageon a tram- 
way could not be. The engine might, indeed, >s 


reversed. 


The owners of a carriage which runs on a commos 
road have the great pecuniary advantage of not havizs 
to pay for making the road. Doubtless they do he!p + 
pay, because, in common with their neighbours, th: 
contribute to highway rates; but ordina carriace 
proprietors, or rather the proprietors of or car- 
riages—whether they be of that celebrated class wht 
indisputably demonstrates its respectability by keeps 
a gig, or of that, I fear, somewhat less respectable clas 
who own “‘omnibii "—pay nothing additional far ts 
use of the road since we ceased to conserve turnpi rs 
Under onr enlightened commercial system, which due 
gates the making of our highways—railwayd and traz- 
ways are nothing else—to private enterprise, the pr- 
prietors defray the cost of constructing them, ang -x 
only obtain their profits by charging higher fares ths 
wonld be required, did society make and mend ita or 
ways. Tas HARMONIOUS BLacRANMTT 2. 


— 
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motion “sufficiently” rapid! 
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SPINNING-TOPS AND GYROSCOPES. 
4509.J—“ A., Liverpool” (let. 4487, p. 412) a 
iaat wants me to explain, and wants “E. H.” io 
demonstrate, the second law of motion (by some 
reckened the third). This is a little unreasonable. In 
his present stage A.” mast be content to take a few 
things for granted, and amongst these are the laws of 
motion, which are by no means axiomatic, as some 

mistakenly imagine. 
I would invite him to inquire how much the direction 
of motion of a awiftly travelling ball brought to the 
und by gravity ie actually changed. He will find 


His asking “E. H.” to drop assertions and catch 
cannon balls is amusing, but it is not reasoning. E. H.“ 
oh ed right on this point; or ae whole ares 

ce of dynamics wrong, astronomy, 1 
must go by the board. But the celestial bodies persist 
in demonstrating by their movements what A.” so 

The moon moves (in vacuo) 
much more ewiftly than the swiftest cannon ball, and 
terrestrial gravity is reduced greatly at her distance; 
yot she vields to the earth’s attraction as obediently as 
a pebble drop from a child's hand. She not only 
falls conti towards the earth from the line she 
is momentarily following; but her direction of motion 
is ee being changed, so that in about a week it 
is rough a right angle. I have, as A.“ 
opines, “ experienced the resistance” (not at all er- 
traordinary, however) which a swiftly rotating-wheel 
offers when,” &c., &c. Bat this resistance is not wholly 
insuperable. For instanoe, if it were, our steamships 
—~as well paddle-wheel as screw—would not answer the 
helm. Rickard A. Proctor. 


14510.]J— Ir I f concur with E. H.“ in reject- 
what Philo“ the ordinary explanation of the 
sp g-top, it is not that I have any pleasure in pull- 
ing down established ideas. I desire to serve only the 
eause of truth and utility. The false nature of the 
common theory long since forced itself on my observa- 
tion. I have also a solution to offer at the end of this 
letter, which T should like to submit to the criticism of 
Mr. Proctor, Philo,” and other able correspondents 
who have kindly noticed my previous remarks on this 
subject. It may possibly prove the true solation ef this 
question. 

Will Mr. Proctor allow me to suggest that the 
“almost insuperable difficulty” experienced in clearly 
expounding the ordinary theory lies in the impossibility 
of avoiding contact with the laws of mechanics and 

fasts with which it cannot harmonise. These 
orm so many rocks and shoals which the most skilful 
cannot avoid. If the popular theory comes off 

m the encounter with a semblance of soundness, it 
is only by the most dexterous craft that that appear- 
anee ean be maintained. 

In the ease of a top flung through the air,” hesays, 
“ the top’s weight has time to act, and does e 
go act as to change the direction of flight.” The reader 
naturally lies, then, that $t is only eventually that it 
does so. ee ee ee that pari 
a measure of space passed over projectile ts 
fight, in which its direction is not altered by gravita- 
tion. this o may 


E 


tion he may even extend this 

distance travelled over by the 
mencement of the top's spin tothe end. Here, 
however, the fact that a top has spun in vacuo one 
hour and forty minutes affords a measure of space over 
which its waight cannot change its direction surpassing 
the utmoat latitude of imagination to settle down upon. 
This, however, in the above sentence, the reader is 
left to imply. I can hardly credit my senses when I 
read the next quotation, in which the writer broadly 
states that the weight of the top is insufficient to 
change the direction in a brief interval.” Here, 
surely, the vessel runs headlong upon a rock. Calcula- 
tions in gunnery are, I believe, grounded on this among 
other fixed principles, that gravitation, always active, 
must act simultaneously with projectile force. The 
Mathematicians wil! 
correct the sentence, and write infnitely ; neither 
man be satisfied with the information 


will 
that if rifle bullet does not sink two inches or two- 


at nought in this solitary case, which demande that 
when two forces act from different directions upon any 
body the consequent direction of the motion of that 
body must be a resultant or accommodation 

original directions? Thearcher and elinger know well 
that their shot will drop short of the mark at any dis- 
tance if they are not made, by elevation, to gpa 

Io 


it, Agsin, what is the speed 

maintain the spinning motion? A very 

suffices. In some cases the force is so 

expended before the vertical position is lost that the 
soaroely retains force enough to roll more than 

a few inches. 


Mechanical principles require, and common-sense 


| requires, that the particle shall be lower when it has 


| 


from the one side of the axis to the other, if 
ere is nothing to save it from so falling but want of time. 


, Its course, then, based on the principles of velocity 
and space, is not a horizontal, bat an inclined plane, 
particle render that 


and if the projectile speed of the 
i : 


plane of descent very circuitous and long, the verv 
speed which «so prolongs it secures proportionate 
rapidity in the descent of the particle to the ground. 
"E.H." has hit the most glaring blot in the balance 
theory. The idea of sapporting the centro of gravity 
by making it spin roand the point of support is shown 
to have no necessary connection with the self-support 
of the spinning-top; for experience proves that the top 
will not fall, though the circle in which the centre of 
gravity circulates—nay, even the circle which an ont- 
side particle of the top describese—be wholly outside 
the point of support, or the vertical line which repre- 
sents it. 

Mr. Proctor appears to prove his case when, assum-. 
ing a somewhat leaning position of the axis, the de- 
scent ofa particle as it approaches the lower side is 
compensated, he infers, by its ascent to the upper. 
Bat the whole case is not here stated. Does he iden- 
tify the force of gravitation with the projectile force 
communicated to the particle or not? If he does not, 
then gravitation will accelerate the downward motion 
and retard the return of the particle upward. In other 
words, it will pull it downwards at every point of its 
circuit. If he does, then this summary disposal of 
gravitation involves a resalt contradicted by facts, for 
then would a top spin with ite axisin a horizontal posi- 
tion, without any need of a point to stand on, ora 
plane to support it; for it must not be allowed to 
escape observation that the value of his reasoning 
depends entirely upon the idea that the action af gre- 
vitation is wholly absorbed by and identified with the 
rotary foroa communicated to the particle. If it ts net, 
nothing is proved. If it is, an impossibility is preved. 

The suggestion I have now to offer is this: W W, 
being two particles in a top adjoining the revolving 
axis (s t), are acted on by gravitation. I assume them 


body of the top, and capable 
to a second forco acting npon 
viz., centrifugal force. Let them be attached 
point by connecting links capable of motion 

plane of the axis. Without entering inte the mesbani- 
cal analysis of the resolution and composition ef the 
forces named, the steam-engine governor practically 
proves that the weights W W will rise to an interme- 


diate position (t W') between the limits shown by tho 
do vertical and horizontal lines. These particles 
or weights will rise to a higher, or sink to a lower, level 
according as the centrifagal force is greater or less. It 
cannot reach the horizental line (a, a) unless the cen- 
trifagal force be infinite, or 1 n (in other words) 
nothing in comparison with 

Centrifugal force then, I infer, has not the power of 
retaining a particle in a horisontal plane against the 
action of gravitation. It has, however, the power of 
raising it from any lower to any higher position ap- 
proximately near to the horizontal plane, though with 
more and more cost of power as higher levels are 
reached. 


The same reasoning which applies to any pair of 
particles applies to the whole series of which the body 
of the top is composed. Now, as these particles are 
all rigidly connected, aud cannot rearrange themselves 
at higher levels in the body of the top, and yet the 
lifting ne y accompanies the exercise of the cen- 
trifagal force, the effect will be, I conclude, to lift the 
body of the top itself; jast as when I pall at a small 
twig, the effort which detaches it, if detachable, will 
otherwise draw the plant iteelf towards me. 


wer, the 
point is most affected by gravitation. It therefore 
reste on the table or other supporting surfgce, and as 


the body is lifted her and higher is, so tos 
dragged under until the axis is vertical, aided probably 
as M. Paris suggests, by the shape of the t as by 


an inclined plane. 

The non-propensity of a top when spinning, even in 
a very inclined position, to slip and fall even upon the 
most surfaces, becomes a strong confirmation 
that the support of the point by the table is not the 
primary support of the top’s weight. A man shod with 
nailed shoes standing on such a surface dare not lean 
to the slightest degree from the vertical position. 

I should assume from the facts and phenomena 
observable from the action of the governor, that the 
impossibility of raising the balls to a higher level than 
the horizontal plane (e a), or even up to that level, 
amounts to a demonstration that a top constracted on 
the same principles cannot by any amount of centri- 
fugal force be lifted off the table, and that the pressure 
of its paint on the table must always be positive. 


t 


The test of this theory is manifeet, but T have not at 
hand the means of applying it. The tep should weigh 
losa when spinning than when at rest, and less when 
spinning rapidly than when spinning slowly. Is it a 
known fact that the lower end of the vertical shaft of 
the governor presses less upon its bearing when in 
action than when at rest ? J. M. TAYLOR. 


Seer Green Vicarage, near Beaconsfield. 


(4511.]—Mr. Proctor (let. 4411, p. 881) says, but 
does not show, that I misapprehend the subject. The 
qaestion ia most certainly not at what rat>? Mr. 
Proctor simply confases the question by saying I oon- 
fonnded A.“ incorrect reasoning on one subject 
with his totally distinct line of reasoning on another. 
Me. Proctor must have read my letter very carcleasly 


not to have observed that I was obviously ref te 
1 A. 8 ideas about the top (ideas extremely like Mr. 
Prootor’s, whatever he may say), aud not to those 


about the bullet. Mr. Proctor wants reasoning rither 
than assertions. I gave him quite enongh reasoning 
on his attempted popular exp tion of one case, 
and one feature of that case.’ As to assertions, I 
admit I have made in your columns a great many on 
this subject, but the one quoted by Mr. Proctor is 
simply the statement of a positive fact verifiable by 
the experiment of simply spinning a top. 

It is quite possible to eorrectly and intelligibly en- 
plain the many carious actions obtainable with a 
gyroscope withont abstruse mathematics, but it oar- 
tainly cannot be done in few words. It would also re- 
quire several explanatory diagrams. Whenever the 
time arrives that the editor thinks the subject 


is of 
sufficient interest to justify it, I shall be willing to pro- 
pare a series of arti explanatory of the subject. 


Mr. Proctor has not given me the information I de- 
sired about natation; bnt I gather that nothing new 
has been recently brought forward on the subject, and 
I oan, therefore, refer te the old authorities. With 
reference to the quotation from Herschel, I would re- 
mark that it does not necestarily follow that an expla- 
nation is correct because certain ealodlations asso- 
ciated therewith happen to agree with certain observed 
data. 


Glasgow, June 29. I. H. 


A BRIEF CONTRIBUTION TO THE EARLY 
HISTORY OF THE PIANOFORTE. 


[4512.]—Ar what date the pianoforte’s pre lesensor, 
the dulcimer, first had a set of mannals added to it, and 
was thereby converted into a keyed daleimer or “ forte 
piano,” with finger keys, we have no record. Probably, 
the earliest mechanism employed was a sort of up- 
right dramstick stuek in the key, mot unlike the m 
or old man’s head, afterwards ased to lift a hinged 
hammer, which before its application for that purpose 
was employed to strike the string di just as the 
tangent of the clavichord does. Indeed, a clavichord 
(which instrament we have the strongest reason to 
belisve is far more ancient than the piano, at least in 
Germany and other parts of Western Europe) would 
become snch a pianoforte as I have supposed, if ite atrings 
were tuned by plucking them when their total lengths 
were in vibration, and by covering the tops of ils 
tangente with some soft material to prevent the harab 
clang which woald be elicited by striking its strings with 
an unclothed metallic surface, like the clapper of a bell. 
Of course, the touch of such an instrument must have 
been very unsatisfactory; it would reassemble what we 
experience when we play on a piano whose hop do 
not escape, bat block ite hammers dead ite 
strings. Instead of holding its keys down firmly, which 
must be done when playing on the olavichord in its 
normal condition, we should be compelled to do what 
I was once mach amused by seeing a clever salesman 
in a pianoforte warehouse do in the case, or rather in- 
stance, of a new unregulated piano whose hammers all 
blocked—viz., allow the ke rise a trifle instantly 
after striking the strings. this necessity existed, we 
need not be very much surprised to find that it was said 
of the piano that it requ a touch.“ I 
think, , the Peeuliar People must have been re- 
quired to play on it. 

I have some reason to the earliest improve- 
ment on this mere standing up from, but 
Axed, in the key was a modification of the harpsichord 
jack, or more properly an upright striker (resting on, 
but not affixed to, the key), which being suite 
in sookets was lifted, or rather jerked up, by the key, 
the latter being from * in front 


— ' — — . 


and ascending at far enoagh to raise this striker « 
higher than within aboat jin. of the string. As, 
theese „ the striker mast rebound from 


string, it could not remain in contact therewith, 
3 therefore, could ay Werner * vibra- 
tiens. y em very 

these loaded s ea hr five or six times as 

from the key balanse as the latter is from the front end 
of the key, a tolerably powerful action, which strikes 
blow of sufficient force to vibrate ordinary springs, 
may be constructed ; bat it must, even for the bass, be 
inferior to one having hinged hammers. 

The earliest pianoforte of which any authentic record 
existe is that of Ohristotali, of Padua, a.D. 1711. In 
his action nearly all the best arrangements now known 
exist. The hammer moves on a centre wire, it is 
lifted by a trae hopper, éc., one that es from 
ander the notch or shoulder in the hammer butt, a: 
it is provided with a hammer- rest, which acts 
check, inasmuch that it prevents the hammer 

į bounding. The hopper is supported on a le: 
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mediate between the hammer and the key, allowing 
the latter to be taken ont without disturbing the re- 
mainder of the action. This lever also carries the 
(underneath) damper, and (by the descent of its hinder 
arm) removes it from the strings when its front end is 
raised by the key to cause the hammer to strike. My 
practical readers will see Christofali's mechanism was 
considerably in advance of most of those commonly 
employed until that comparatively late period when 
some of its peculiarities were adopted by Sebastian 
Erard, afterwards by the late Mr. Squire and others. 
The writer of the article " Pianoforte,“ in the fourth 
edition of the “Encyclopædia Brittanica,” says the 
Germans had attempted to make what he terms keyed 
dulcimers, which without specifying what that was, he 
states were all constructed “ on one principle, which 
required a peculiar touch of the finger difficult of 
acguisation, which spoiled it for the harpsichord.” 
He adds, Mr. Mason removed all these imperfections 
by detatching the mallet (hammer) entirely from the 
key, and giving them only a momentary connection.” 
This statement, if true, would seem to indicate that 
the Germans had constructed pianofortes, or, as the 
writer terms them, keyed dulcimers, on the system above 
Gescribed for converting a clavichord into a pianoforte, 
bat the statement must be taken cum grano salis. The 
Germans may have done this, but they certainly went 
beyond this before Mason did, even if they did not 
carry improvement so far. I have been unable to ascer- 
tain what kind of action was employed in Farinelli’s 
ano made at Florence, 4. p. 1780—by the way, Dr. 
urney also states Farinelli possessed a transposing 
h bord, which, I believe, was far from being the 
first of ite kind—very probably it may have been 
Christofali’s action, or some modification of it. 
From its early date, and the yet earlier time of the pub- 
lication of Christofali's invention, we may infer pianos 
were probably made in Italy before they were con- 
structed in Germany, although it is related that Sil- 
berman made two at some early period which were not 
approved byS. Bach. J have found ne record of their date 
or the kind of mechanism he employed, but he seems 
to have constructed several before A. 5. 1747. His pupil 
Stein does not appear to have turned his attention to 
the o very early, but was more known as a maker 
of harpsichords and clavichords; some of the latter he 
constructed with strings nearly double the usual length, 
and, by causing the tangents to strike them exactly in 
their middles, to produce sonuds an octave above those 
they nttered when simply plucked. He also invented the 
vis-d-vis harpsichord, literally two harpsichords in one 
rectangular case, with keys at each end for two or four 
3 just like Chickering’s double- grand piano - 
in the 1851 Exhibition. When, however, Johan 
Stein did give his attentien to pianos, he did so to some 
good purpose, for he invented the so-called Vienna 
action, which I am told is yet used in Germany, espe- 
cially for cheap square pianos. Stein also employed 
levers moved by the ormer’s knees—like those after- 
wards used in the claviol by the late J. J. Hawkins, who 
facetiously said that as they were neitber manuals nor 
pedale, of course they must be “needles,” rather a 
and pointed remark—to actuate the many stops 
then employed in pianofortes. Similar levers are now 
employed in harmoniams. 
he first square pianoforte is said to have been made 
by John Adam Spaeth, which I take leave to donbt, 
and the first square piano with a soundboard nearly as 
large as ite case (whose hammers were above its 
strings) was, it is asserted, constructed by Hildebrand. 
As early as 4. p. 1760, Hancock patented the organised 
pianoforte, or combination of organ pipes with the 
ano, an instrument afterwards constructed by 8. 
rard, with a shifting keyboard for transposition. The 
idea was by no means new, for as if to prove ite anti- 
quity, an organised harpsichord is now in the Loan 
Exhibition at South Kensington Museum, bearing the 
name of Crang, Londine, a.p.1745. Vorily there is 
little or nothing new sub sol. What is has been, and 
what will be has gone before, an I will say no more. 


THe Harmonious BLACKSMITH. 


LUNAR OBJECTS FOR OBSERVATION, 
AUGUST, 1873. 


[4518.]—Avcust 7, Mare Orisiam, the east border, 
with the two promontories at the “pass ;" August 8, 
„ (see EnciisH Mecuanic, No. 328, Jane 
2, 1871) ; Navigators’ Nook, containing craters named 
after celebrated navigators, Magelhaens and others 
(eee Monthly Notices ef the Royal Astronomical 
Society,“ Vol. XXIV., p. 20); August 9, Tarantias, ob- 
jectsin its interior; August 10, Posidonius and craters 
north of it. Notices of them have been given in 
former numbers of the ENGLIsH MecHanNro, as well 

‘asin No. 808, p. 516. August 11, Mare Serenitatis, 
with longitude of terminator varying from 24° to 12° 
on the equator ; the ridges of the Mare may be stadied 
to advantage; August 12, Sabine, Ritter, Gwilt Brothers, 
two small craters north-east of Ritter, named in com- 
memoration of the architects Joseph and George 
Gwilt; August 18, Archytas and the craters between it 
and Egede; August 14, Short, Newton, Cabeus ; August 
15, Ramsden, the valley and clefts in its neighbour- 
hood; August 16, Anaximenes and Herschel II., which 
is the finest of a fine group of craters near the north- 
east limb, imperfectly described by Beer and Madler. 
Bee Reports of the British Association for the Ad- 
vancement of Science—Transaction of Sections,” pp. 
10—19, also! Monthly Notices of the Royal Astronomi- 
eal Society,” Vol. XXIV., p. 20. August 17, Scheiner, 
Blancanus, Gruemberger; August 18, Criiger, Byrgius, 
and Ross, a large formation between Phocylides and 
Begner, W. R. Burst. 


THE PHENOMENON OF ARGOSTOLI. 


(4514.7]—~I caw assure Mr. Rod well (let. 4472, p. 410) 
that I am quite contented and able to live without a 
theory of where the water is gone to. Professor Anated, 
in the volume I quoted, gives his theory, but eonfessedly 
only disposing of the water, not the salt, and not of 
even the water in a way I thought worth copying as 
among possible ones. In that category there is cer- 
tainly one, propounded, I believe, by Dr. Frankland, 
and which mast suggest itself to any reader of Mr. 
Mallet's earthquake theory opportunely brought up in 
p. 404. Ol course, if internal shrinkage is creating 
vacuities for the exterior to crush down ” into (which 
I do not believe), there will be abundant room in pores 
to drink the sea dry in time, and for the atmosphere 
to follow or accompany it (whether our wisdom have 
by that time added the “ coal-stores’”’ to its weight or 
not); and it would become a question of some interest 
whether a oometfall occasionally might delay this 
awkward prospect by bringing some fresh water or air, 
and whether this be not rather to be desired than 
deprecated. E. L. G. 


AN IMPROVED INCUBATOR. 


(4515. —Tur outside case A is made of stout wood 
dovetailed together, wood being less affected by change 
in the temperature of the atmosphere; B is the egg 


chamber, the eggs lying upon layers of flannel next a 
thin layer of sawdust. O is the boiler of tin, having a 
pipe communicating with the egg-chamber, which 
supplies the moisture required, avoiding the use of wet 
bags of sawdast, &c., which need oontinually changing. 
D is a tin plate suspended above the funnel burner 
F, radiating the heat, and preventing the flame touching 
the boiler. G is the gas-pipe, the burner let through 
the bottom of the case. H H are holes to carry eff 
foul air (the burner emits no smoke). I isthe aperture 
to light and observe the burner; J is a glass top 
covered with flannel, preventing the condensing of the 


moist air into drops. TINTUB. 


SUN SPOTS. 


[4516.]—TmE sketch I send herewith shows the 
appearance of our great luminary the sun at 80min. 
¢6 p.m. on Saturday evening, Jane 29, 1872. The 
ow power I used with terrestrial eyepiece enabled me 


8 


to view the spots and note them on paper most satis- 
factorily, and with higher powers they were exceedingly 
interesting objects by themselves separately. My 
attention was particularly drawn to the somewhat pear- 
like shape of the dark spots, and in nearly every in- 
stance pointing E. and N.E. 

JamMES H. WHISTLE. 


COLOURED SUNS. 


(4517.]—I am glad to see that this neglected but in- 
teresting subject is cropping out in the pages of our“ 
MECHANIO. Mr. Buffham's letter, in your last issue, 
shows how necessary it is for observers to adopt a more 
definite nomenclatare, or rather to avoid the use of 
merely descriptive terms altogether, and to pursue 
instead the very practical method first suggested by the 
late Admiral Smyth, by employing coloured dises for 
comparison. I have for many years used the valuable 
diagram of colours publisbed in Smyth's “ Sidereal 
Chromatics,” and I hope shortly, with your permission, 
to publish a portion of the results of my observations. 


BEDFORDIENSIS. 


TEE SUN'S MEAN PARALLAX. 


[4518.])—Tay mean distance ef the ean, to astro- 
nomers and matbeteaticians, has beer a subject of 
deep interest and sectentific inquiry—im other words, 
the discovery of the sun’s mean parallaz, which, after 
much independent researctes and calculations, has 
been given at 891", 892", 896", and 8:86". Between 
the two latter there is only a difference of one-tenth of 
a second of an arc, which, in the dietatice, makes 
1,082,800 miles of difference. Between the two former 
there is only a difference of -01 part of a second of an 
arc; yet, in the distance, there is w difference of 
102,650 miles. 


The value 8°86" appears to be the true value (very 
nearly), from the following simple principles of calen- 
lations, which include the application of the area of a 
circle, whose diameter is unity, the greatest distance of 
the sun, that of the mean distance being regarded as 
one, the angular diameters of the sun and moen, and 
the doctrine of ratios, one result of which has been the 
finding of the sun’s mean parallax, the angle or corner 
which the semi-diameter of the earth makes at the 
mean distance of the former at 8858074", which gires- 
a mean distance of the sun, from the centre of the 
earth, at 92,183,210 miles. 


Taking the moon's semi-dlameter as given ts the 
appendix to the Nautical Almanac of 1886, the greatest 
at 16° 46“, and the least 14’ 24”, from which we obtain 
the moon’s mean angular diameter equal to the loga- 
rithm 827058585, that of the sun being 82891141, 
both in seconds of an arc, the logarithm of the mean 
diameter of the earth 88988601, and the arc equal to 
radius being expressed in seconds, the logarithm of 
which equals 5°8144251. The application of the fore- 
going values is as under—visz., 8°27058585 : 58144951 :: 
89988604 : 5-94219965, the fourth term or valne thus 
found being subtracted from radius thas, 10 0000000 — 
5 94219965 == 405780085, the square of which equals 
8°1156007, and this value being divided by the logarithm 
of the area of a circle to diameter one, thus, 98950899: 
unity : : 8°1156007 : 82505108, the numerical value of 
which equals 57’ 7”, the moon's meau parallax. 


The logarithm of the sun's angular diameter is 
| as under—viz., 8°2881141 : 6°3144251 :: 3:8983604 : 
392967146. And, doing the same with the fourth valee 

thus found as we did in the case of the moon's fourth 
valus — viz., 10:0000000 — 592396714 r ATOPE 
tho square of which canali 8:1406572. 9 80 = 
0°1198765 : unity : : 2-602063 : 2:4826865, and 2:4826865 : 
unity : : 81406572 : 568291432, the numerical valas of 
which is equal to 8-858074”, the sun's mean parallax 
And, subtracting thus, 81406572 — 81156007 = 
00250565, and taking this value from the logarithm 
01198765 — 0°0250585 = 070948200, and 00948200 : 


B 
unity: : 2°6020680 : 25077480, and 2:B077480 : unity z: 
8°1406572 : 56829142, the numerical value of which 
equals 8.858074“, the sun’s mean parallax as befers 
found, and 5°6329142 : 10 0000000 : : 3 5978904 : 
79644162, equal to 92,188,210 miles. By multiplying 
the logarithm of the moon’s angular diameter by the 
logarithm of one second of an aro, thas, 3°27058585 + 
4°6855749 = 705616075, and logarithm 6 94219965 : 
8°8988604 :: 795816075 : coher And logarithm 


00250565 : unity : : 2°6020630 : 257700865. And 
2°5770065 : unity : : 59129215: 8:3853150, eqaal to the 
moon’s mean diameter = 2164°287 miles. And, is 
like manner, mnaltiplying the angular diameter of the 
sun, we obtain the logarithm 79686890, and 5 9296714: 
98988604: : 7-9686890 : 56-9873780, the numerical valas 
of which equals 865,721 miles, the sun's mean diameter. 


56-9873780 88988604 
8°8983604 8°8858150 
2°039 3176 05680454 
2°0890176 

B = 2°8030680 


A MORNING SUNSET. 


(4519.]}—-Brixa very fond of witnessing the i 
nomenon of sunrise in summer, on the morning of Jane 
16 I found myself, with that object in view, at Chane 
tonbury Ring, a clump of trees on one of the sur mitis 
of the South Downs, given in the ordnance survey map 
as 780ft. above the sea level. The san rose shoraly 
before 4, and the sight was grand inthe extreme. Bei 
about 4.80, on walking roand the clump, I aaw some- 
thing like a sunset in the west. Bright rays ol light 
were radiating up from a point apparently about T 
below the horizon, varying in breadth and brightness, 
generally 80° in length, with the points merging ints 
the surrounding sky, in fact, as before stated, present 
ing exactly the appearance of a sunset, when the body 
of the sun has disappeared a few minutes. The sky 
was sprinkled with amall light clonds thickening into s 
mass towards the west; there was also a littie mist. 
but the Isle of Wight wan distinctly visible, also the 
sails of a ship moving up Cbichester Harbour, digters 
twenty miles. The rays were visible for two hours, whea 
they seemed gradually to fade and finally disappeared 
A friend who was with me agrees in this descripti 
but is equally unable to acconnt for it. 
you could afford me space in your valuable j 
some of your scientific readers would give me a-: er- 
planation. W. W. M. 


— 
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COLOURS OF CLOUDS. 
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GASSENDI. 


(4528.]—Mr. NRISsom has directed my attention to 
the sonth-western part of the floor of Gassendi, which 
he describes as a dark patch under high illumination. 
This, and indeed the whole of the southern portion of 
the floor, is interesting on accoant of the peculiar tint 
which it exhibits as compared with the rest of the floor. 
The part to which Mr. Neison alludes is lower than the 
rest of the floor, and is separated from it by a say 
on which the south-western of Schroter’s two craters 
situated. It is also lower than the adjacent surface of 


(4520.)—""T. W.” (letter 4426, p. 388) asks, “ Why 
are the clouis at various times of the following 
colours? He then enumerates certain tints whioh it 
will be mere convenient to arrange under three heads 


Intense white Dark gray Raddy brown 
Yellow white Blue gray Blae brown 


In the first place, those clouds which appear to the eye 
as most intensely white are, in reality, very very light 
blue; they are generally high up in the firmament, and 
have reflected on them aome of the blue of the atmo- 
sphere. This very light blue appears so sur passingly 
white from the same cause that makes snow look so 
intensely white when there is a blue sky above, and onr 
linen so beautifully white when the laundress has mixed 
a judicious quantity of blue in her starch; this very 
light blue is perhaps the nearest approach to pure white 
which we ever see in nature. 


Yellow white clonds are those which, from their posi- 
tion, reflect to us less of the azure blue of the atmo- 
sphere, and more of the direct yellow rays of the san. 


Dark gray and blue gray are only seen on the shaded 
sides of clouds, or on clouds in the shade of other 
clonds intervening between them and the sun. The 
blaeness of the gray depends on the amount of azure 
reflected on it from the sky. Brown tints in clouds are 
not often seen, but they do sometimes occur, especially 
in the lower surfaces of clonds passing over cities or 
land of a somewhat russet hue. I suppose that the 
russet hue is reflected upwards, and mixing with the 
gray of the shaded underside of the cloud produces a 
brownish tint. I never remember to have seen a 
brownish-looking cloud passing over the sea. 


alow ridge stretching across the pass 22 in my 
sketch of Gassendi, Vol. XIV., p. 99. In Mr. 
Elger’s sketch, Vol. XIV., p. 228, the southern 
part «is described as “darker than the floor.” On 
this I remark that “ coincident with the darker portion 
isa depression or hollow well seen at sunrise.” Mr. 
Neison, under date ef Jane 29, 1872, writes as follows: 
—The south-west portion at sunrise is perhaps slightly 
lighter than the reat of the floor, but as the sun rises 
the tint deepens until it becomes considerably darker 
than any portion of the lunar surface near. This 
apot is also noteworthy as being free from all ridges or 
mounds, and, as far as I can remember, free from all 
streaks at the sun's meridian passage. The rest of the 
floor of Gassendi becomes lighter as the sun's altitade 
increases, and is seen covered with streaks, and 
although it is not easy to observe them with pre- 
cision, on account of the perplexing and irregular forms 
assumed by the ridges which are of similar colonr, I 
think these streaks vary slightly in visibility. The 
tint of this spot may differ slightly in different lana- 
tions from alterations in the meridional solar altitade, 
or luni-solar declination, if I may so term it, but by 
comparing the tint with the rest of the floor of Gassendi 


the Mare Humorum, from which it is separated by | 


These remarks may perhaps in some measure ex- 
plain the reason of some of the colours of the clouds 
in ordinary daylight; but what shall we say of the 
exceptional colours of the clouds at sunrise and sun- 
set? I must confess that here Iam ata loss. Can 
any correspondent in “ our journal explain the cause 
of the gold and orimson and purple of sunset, and the 
far different primrose salmon colour and rose-pink of 
early dawn? And what is the cause of the strange 
hue of some thunder clonds—a most peculiar colour 
like nothing else unless it be burnished copper? How 
“T. W.” can successfully predict certain coloured 
clonds on certain days passes my conception. I am 
not profoundly sceptical with regard to meteorological 
prognostication. I have no doabt that ere long— 


Old experience will attain 
To something like prophetic strain. 


But T. W. 's“ colour prediction seems to be something 
quite new, but there may be something in it. There 
certainly is some difference in the colour of the clouds at 
different times of the year. There is a creaminess in 
the‘clouds’on a fine autumn day quite different from the 
silvery whiteness of some of the clouds of early 
summer, and in winter and early spring there are still 
farther differences. "T. W.” says his object is not to 
provoke discussion, but I always thought that it was 
understood that any correspondent starting a new sub- 
ject invited discussion thereon. Bose. 


MICROSCOPE CASTINGS. 


(4521.]—Psramrr me to rectify an error in my letter 
(4479) on the above subject. The objectives of my 
microscope are l}in., lin., Zin., jin., and jin. I may 
also add thatI am adapting the Zin. as an achromatic 
condenser ; the cost of the apparatus, which will include 
a polarising plate, diaphragm, and mica plates,will not 
exceed half-a-crown. 

I can indorse the statement of “J. D. H.” (let. 4480) 
as to the difficulty in procuring castings of microscopes 
from opticians. I have applied to every manufactar- 
ing optician in one of the largest provincial towns, 
and could find only one who was willing to supply me 
with a set, for which he asked the very moderate sum 
of twenty-five shillings, at the same time informing me 
that I shoold only save about five shillings by purchas- 
ing the fittings, and making the instrament myself. 


T do think there is a good opening for an enterprising 
man who wonld supply not only the onfinished, but 
also the finished parts of optical instruments, at a 
moderate charge. v. in the name of common sense, 
should the thin glass covers for slides be charged 8s. 6d. 
per ounce by the optician, when the manafacturer's 
price is abont 10d.? Surely a profit of (say) 100 per 
cent. ought to be sufficient. MIcRos. 


COAL AND THE ATMOSPHERE. 


(4522.]—Dors “ Philanthropist’ (p. 885, No. 879) 
really imagine that all the carbonic acid daily pro- 
duced on this earth remains to poison and contami- 
nate the air, and to take up the place of free oxygen ? 
Ko., becanse, if so, he has bot a very peor idea of 
the magnificent adaptation of things in natare. Is he 
not acqnainted with the fact that this poison (if it be 
a poison) is what vegetables live on, and that they, 
under the influence of snolight, consume it as fast as 
we produce it, assimilating the carbon and restoring 
the oxygen for animals to breathe and burn? 


I have not the remotest fear of the effects of the 
exbaustion of our stores of coal, for if such a cata- 
strophe were mach more imminent than it really is, 
should we not discover a fresh fuel long before it took 

lace? (I have an idea that we eball burn water 

fore long). But at any rate, philantbropists need 
not torment themselves with the fear that the store of 
oxygen in onr atmosphere is going to “give out,” 
whatever they may think about the coal. SIRIUS. 


andthe Mare Hamorum, whioh must vary from this 
cause in exactly the same manner, this difference must 
be practically eliminated, consequently I think we may 
assume that this spot is affected by solar altitade in 
exactly the same manner as Plato, and unlike a very 
large extent of the lunar surface by becoming darker 
instead of lighter as the sun’s altitude increases.” 
These remarks by Mr. Neison are highly interesting 
in connection with certain phenomena observed in 
Plato, and which may now be regarded as exponents 
of solar action. 


On February 20, 1872, Th. 10m. to 10h. 20m., the 
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of its B. W. border, and in the different aspects 
indicated by a different shading in Mr. Birmizgham's 
sketch—evidences of explosive action, which, while con- 
fined to the N.W. portion of Gassendi, was accompanied 
either with the production or deepening of the “Spoon,” 
and thus indicating that in studying the structure of 
Gassendi we have to take into account, as in other 
parts of the moon’s surface, as well as on our own 
globe, successive instances of such action, separated, 
it may be, from each uther by long ptt ae seleno- 


logical time ? Brrr. 


BALSAMED OBJECT-GLASS. 


[4524.]—*C. B.” (let. 4866, p. 858) will not find it 
answer to balsam two glasses if the curves differ much. 
It shortens the focus a good deal, and it is hardly 
possible to get the balsam hard or so homogeneous as 
to show properly. Where the ourves are alike I have 
found it very useful, and it makes a considerable 
difference to the light. It is very easily done, and 
should not be hardened too much. Where this is not 
dome I have not found any separation take place. Of 
course, any rough usage may produce it, bat not 8 
care. . T. 8. 


RADIUS OF SURFACE OF OBJEOT-GLAS8S. 


[4525.] —Mr. Casa (let. 4880, p. 855) is evidently so 
far from correction for achromatisem with his object- 
glass that any suggestion for improvement must be 
useless antil he has approached perfection in that 
respect. I have no doubt if he would only take the 
trouble to make it something like achromatic, he would 
tind most of his strange phenomena vanish as if by 
magic. I do not fancy, either, that Mr. Oldfield is right 
in supposing the crown lens to be worthless from veins, 
for if so it would have been very difficult indeed for 
Mr. Cash himself not to have discovered them, as they 
are easily seen. I do not think, therefore, that he had 
better hastily throw aside his lens, but that he shoald 
alter its focus until the combination is properly oor- 
rected for colour. If he is determined to commence 
with new pieces of glass, I should strongly advise him 
to perfect a smaller glass as a model for farther opera- 
tions. With respect to the tools, Mr. Cash will find 
soft iron a very good material for grinding; but of 
course tools made of this metal are more difficult to 
finish than those made of brass, and they are rather 
apt to rust. It seems a pity when tools are properly 
formed and their radii ascertained that they should be 
re-turned; it would be better to preserve them for 
farther use, as most probably if Mr. Cash should 
succeed with one object-glass he would not be contented 
until he had made another or two, and the tools 
already finished might be found usefal, the serious 
operation of preparing new tools being thus, after a 
time, avoided. Henry T. Vivian. 


GOVERNMENT AND AMATEUR SCIENCE. —III. 


(4526.]—Iw my first letter I called attention to the 
unbroken series of the moon made ander the auspices 
of the Government at the Royal Observatory, Green- 
wich, from ite establishment to the present day; a 
great scientific work well worthy the patronage of the 
Government of a maritime and enlightened nation. In 
my second letter I glanced at the sources ef patronage 
other than from the Government, and addaced the 
subject of binary stars as a branch of astronomy left 
entirely to amateur efforts. I now proceed to notice 
the little probability of patronage being extended 
generally to amateurs in original scientific 
research. It is very rarely indeed that an amateur 
is possessed of such ample means that he himself can 
provide instruments, forms for registering, recording, 
and discussing his observations, anà then presentin 
his results to the publio in a printed form. In mos 
instances gentlemen of fortune employ assistants to 


Rev. T. W. Webb specially stadied the western part of | work out their views, and it is frequently the case that 


the floor of Gassendi, which he sketched. Tho sketch 
preserved in his note-book is auch an admirable com- 
panion to that of Mr. Elger, of March 6, 1868, that I 
forward a copy of it for publication, shoald you (Mr. 
Editor) deem it desirable. Itis at a later stage of 
illamination than Mr. Elger’s or Mr. Birmingham's, in 


No. 875, May 81, 1872, p. 277. The two projections b and 


c in Mr. Elger’s sketch are quite distinctin Mr. Webb's. 
Mr. Birmingham's, which appears to be at rather an 
earlier epoch of illumination than Mr. Elger's, agrees 
with it in a larger extent of shadow from a por- 
tion of the western border, arising either from 
a hollow near the border or from increased 
height of the wall. Mr. Webb’s sketch has a 
marking perfectly in accordance with the outline of 
the shadows in Mr. Elger's and Mr. Birmingham's 
drawings. Mr. Webb's sketch shows the retreat of the 
shadow from this marking. In his notes, Mr. Webb 
says: The outpouring of the contents of the Spoon 
over the floor of the larger crater was most evident ; 
from want of half tones in the drawing, much less 
obvions there than in Nature.” May I ask Mr. Bir. 
mingham if his featare a represents the outpouring 
mentioned by Mr. Webb? The depressed portion of 
the N.E. part of the floor of Gassendi is shown more 
or less in the three engravings ; alse the narrow open- 
ing in the 8 W. border of the Spoon,” throngh which 
it may be supposed the ejecta passed. Mr. Webb says 
“the much greater depth of the ‘Spoon’ is not exag- 
gerated;” and of the three drawings, Mr. Birming- 
ham’s, belag at the earliest epoch, brings out this 
feature with the greatest distinctness. In glancing at 
the remote history of Gassendi in selenological time, 
do we not perceive here in the Speon’—in the 
elevated moand forming its S.E. wall, more or less in 
the position of Mr. Birmingham's b; in the narrow 


an amateur in the bumbler walks of life enthusiastically 
devoted to the pursait of science succeeds in obtaining 
an engagement with a gentleman involving duties in 
the discharge of which he not only satisfivs his cravings 
for knowledge, but by the munificence ef his patron 
contributes to augment the general store. All amateurs 
are, however, not so favourably situated. With small 
means and restricted leisure an amateur perseveres in 
the pursuit of knowledge, loving it for its own sake. 
It is this class of amatears of all others that needs 
assistance, and that assistance may be rendered by the 
loan or gift of instruments, bat more effectually by 
grants of money for some especial work. This saggests 
a notice of the chaunels through which such assistance 
may be administered. For this purpose there is nothing 
direct from the Government. Government aid to science 
is at present confined to Government establishments for 
working ont definite scientific objects, or to Govern- 
ment expeditions for observing oertain phenomena. 
It is truo that a sum of £1,000 is annually voted 
to the Royal Society for encouraging original 
investigation. It is conseqnently the Royal Society 
that administers this and its other donation funds te 
the aid of such objects as may form the sabjects of 
application, and an amateur to be a recipient of a por- 
tion of these funds must obtain the support of the 
mejority of the committee appointed to administer 
them. Auother channel through which assistance is 
rendered is the British Association for the Advancement 
of Science. At its annual gatherings sams varying in 
amount are voted by the General Committee to sub- 
committees appointed to superintend such scientific 
worka as have received the comsideration of the commit- 
tees of the sections by which the particular branches of 
knowledge are cultivated. To obtain assistance through 
either of these channels, considerable interest is neces- 


438 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 381. 


JULY 12, 1872. 


sary. No doubt each application is thoroughly and 
well canvassed in the respective committees before a 
grant aiding the object is recommended; nevertheless, 
there is bnt little probability of an application meeting 
with success unless it be introduced and supported by 
gentlemen of known reputation in the particular branch 
of science with which it is connected. 


Taking into consideration the large army of 
amatenrs, and the very limited resources for aiding 
them, amateur science must at the very best be but 
desultory. While its triumphs have been great, perhaps, 
with the exception of the Government work at Green- 
wich, greater than any achieved by Government aid, 
still it has been of a desultory character, not vithstand- 
ing the societies which have been formed for ics culture. 
Returning to the subject of binary stars, measurements 
of distance and position angles are compar . ively easy, 
so that there is little fear of this branch of tne science 
falling behind, provided there is an early publication 
of measures. It is here, at the ontset, that we meet 
with want of system. Each observer chooses his own 
channel of publication, or it may be that he does not 
publish his observations at all, and they are ulti- 
mately lost. Now, before work in the second de- 

ent can be efficiently accomplished, from this 
esultory mode of procedure, much labour must 
necessarily be incurred in looking through several 
publications, as the Monthly Notices and Memoirs of 
the Royal Astronomical Society,” and others, for 
records of measures which might be saved for the 
future by a little systematic arrangement, aided by a 
money grant fer defraying the expenses of cempiling 
and printing; the third department, that of computing 
the orbita of binary stars, requires a higher order of 
mind to cultivate, and must be left to the ability and 
convenience of gentlemen who are willing to devote 
their leisure to it. There can be no doubt that an 
autherised repository for the reception of double-star 
measures, with a provision for the issue of eatalogues 
at stated intervals, would greatly facilitate the compu- 
tation of orbite, and thus, with a moderate grant of 
money, the portion of astronomy devoted to double 
stars, while it remains as an amateur pursuit, would 
lose much of its desultory character, and assume 
that of a systematised branch of inquiry, a result 
within the reach of amateur astronomers, provided 
they set themselves energetically to the work. 


W. R. Brrr. 


ARTIFICIAL MANURES.—BTONE-COAL,. 


14527.) —STONE-coaL is a name used at Bridgwater 
for a smokeless coal or anthracite nsed by maltsters and 
for close stoves, coming from Wales through Cardiff, 
Ithink. I shall be glad te read farther remarks from 
“Sanl Rymea“ on artificial manures. Has he any 
experience of the value of manare prepared on Mr. 
Moule’s plan? I have tried blood manure, but am 
doubtful as to its value. Potash, I believe, exists in 
large proportion in the liquid manure of the stall and 
stye. If so, I have fully proved the truth ef Saul 
Rymea’s"’ statement of the value of potash for the 
pone plant. The first experiment with this manure 
or potatoes arrested my attention by its success ; so 
decidedly that I have not in twenty years forgotten the 
leasan. The excellent quality of the crop, the small 
percentage of diseased tubers and more than average 
weight, at a time when the disease produced its most 
disastrous effects, were remarkable. I thought at the 
time that manure, by promoting moderate bat very 
healthy growth, gave the plant a power of resisting the 

rogress of the disease, and every subsequent crop I 
ave grown for many years has confirmed that 
impression. 

Superphosphate applied last vear to my failing cro 
of seedling onions at once revived the plant, and fol- 
lowed by a dose of house sewage, gave me an excellent 
and sound crop of onions on land which I am told has 
never, in my predecessor’s time, produced a tolerable 
crop, if any crop at all, of this vegetable. 


J. M. TAYLOR. 
Seer Green Vicarage, near Beaconsfield. 
THE NEGRO. 


14528.) —Ix confirmation of Sigma's” remark (let. 
4458), I quote the following from Sir A. Alison's 
„History of Europe.“ o. 47, p; 70 :—" Jews are to be 
geen in many places (in India), whose Old Testament 
coming no farther down than the Babylonish cap- 
tivity, indicates that they have strayed to the east 
after that remarkable event.” I quote the following 
from The Races of the Old World,” by Charles M. 
Brace (Boston: Scribner and Co.): A tribe of Jews 
is described by Mr. Tristram (quoted by Dr. Beddoe, 
Ethnological Trans., 1861), living in the oasis Waregla, 
abont 82° north latitude, who are almost as black as 
negroes, without the slightest trace of negro features. 
Their lineaments are as distinctly Jewish as any 
clothes-dealer in Honndsditch. They were dark as the 
black Jews of Abyssinia; their hair was frizzled 
without being woolly. He considers the colour the 
effect of climate.” 


[4529.}—Ourn learned “E. L. G.” has made this 
question more interesting than I ever could have done, 
but the matter in hand—viz., the origin of the negro— 
still remains in statu quo, unless, indeed, by the 
Nephilim is meant a black-skinned people. But then 
Iam placed in the dilemma of supposing that there 
were two distinct species of buman beings on the 
earth—men and the sons of God. Which of these 
were descended from Adam? Josephus bridges this 


difficulty by stating the sons to be fallen angela. This 
I see agrees with the idea of heathen mythology 
having commenced with primal man (if I may use the 
term). If Adam was the father of theese fallen angels, 
who was the father of the Nephilim? Ido not deny, 
bat I rather believe, that among Noah's posterity the 
Nephilim were continued, although called by other 
names, as Rephaim, Anikim, and tho Sons of Anak, or 
of the Giants. Theres is no word of their being black- 
skinned, and, indeed, the fact that a white man conld 
never produce a black progeny (supposing Noah's son 
to be their continuer) proves that they were not black. 
Some have questioned whether Adam was a black man, 
but his name implies otherwise. However, Josephus 
writes that Adam's third son, Seth, and his descend- 
ants, inhabited a country by themselves, were happr, 
studied astronomy, inscribing their discovery on pil- 
lars, one of which remained in the land of Syria at 
the time Josephus lived. This Seth or Sesostris he 
supposed to be a King of Egypt, and as the Egyptians 
were a dark, if not black, people, this seems to give 
some insight as to the origin of the negro. I know 
that Josephus is said to make a mistake in his suppo- 
sition (the supposition may be more of ours than hi»); 
but considering what a truthful writer he was in 
general, and the opportunities he had of obtaining in- 
formation from mannsoripts now, alas! no more, may 
he not have been right? Of course, if we can palm 
off Seth as the great father of the black race, the 
question is so far settled; but how Seth become black 
himself we cannot know, although the knowledge of 
this secret might bave been destroyed among a 
thousand others in the famous Alexandrian library. 
I ask some of our ” correspondents for some proofs 
of the great antiquity of man (one hundred thousand 
years is tho latest estimate) in connection with the 
origin of the negro. Has he been considered at all as 
the maker ef flint weapons or spear heads? Has a 
veritable negro's skull been found with them, for there 
would be no diffloulty in deciding between a negro’s 
cranium or a monkey's. I write this advisedly, for 
might not apes have had sufficient instinct to be able 
to make and use snch implements? I think so even 
without consulting Darwin. FIDLER. 


PIANO IN CANADA.—To "H. D. W.” AND OTHERS. 


[4530.] —WEAKNEsSs is far from being the only cause 
of pianofortes failing to stand well in tane. I believe 
that defect oftener resalts from the blows delivered by 
their actions (hammers) being too forcible for the 
weights and tensions of their strings to resist without 
becoming unduly stretched. The natural remedy for 
this is to substitute thicker and longer strings, or, what 
comes to about the same thing in practice, to tane the 
new thicker strings sharper, and thereby practically 
lengthen the scale. 


If the instrument in the possession of H. D. W.” 
be a genuine Holdernesse and Holdernesse, which I 
rather doubt, I am very confident its complaint cannot 
be weakness in the back,” for I never yet saw a 
pianoforte made by that firm—I have examined some 
hundreds—whose back was not excessively strong in 
proportion to the tensile force of its strings. I possess 
an instrument of their make myself whose back has 
not been strengthened, the C's of which were originally 
of Nos. 21, 17, and 16 wire. I had them restrang with 
Nos. 25, 21, and 19, causing what H. D. W's” 
Yankee neighbours would term a pretty considerable“ 
increase of tension. Perhaps, however, they, and my 
practical friends who manufacture pianos, may become 
surprised indeed when I tell them that besides the 
additional strain required to bring those unusually 
heavy wires up to pitch, I have since—more than a year 
ago—raised the pitch of the instrament until the 
strings originally struck by hammers moved by the A 
keys now sound C; in other words, it is a minor third 
above concert pitch, and its strings sounding middle C 
are now 264in. long, of No. 21 wire. Notwithstanding 
this very severe trial of its poor back, I can discover no 
symptoms of spinal weakness, and the instrament 
stands in tune admirably at its present high pitch. 


Should H. D. W.'s” piano really be weak in its 
back, there is no difficulty in administering what our 
respected fellow correspondent, Dr. Ussher, wonld term 
“tonic medicine; in other words, in making it 
stronger, and I, being the physician “ H. D. W.“ has 
% called in,” now proceed to prescribe for it as under 
without indulging in undlassical pharmaceutical 
Latin.” 

Considering that wood is easily procurable in his 
country, and the probability that H. D. W.“ is more 
of a chopstick than a blacksmith, I would suggest 
that additional wooden bracings be introdaced between 


the present ones, probably six or sevan in number.. 


If the new bracings be made of thick material, say 
4in. or Bin., perhaps it will be found needful to groove 
them about fin. wider and deeper than the belly-bars 
project into them; but, probably, if made of wood 
from 11 in. to 2in. thick, one new brace might be placed 
in contact with each side of every one of the present 
bracings, and leave room for the belly-bars between 
them. This would require donble the number needed 
if thick wood be employed. In both cases the new 
bracings must be secarely attached by screws or bolts 
to the wrest plank, to the bent side, and to the string 
plate, the latter being drilled or bored for the recep- 
tion of the bolts or screws, and I need hardly add the 
new bracings must be firmly abutted ander the wrest 
lank, and on the bottom, oron the string plate (if the 
nstrument's back be made without a wooden bottom, 
and the lower ends of its braces in contact with the 
string plate, which is preferable). I think the best 
method of insuring sound abutments against both is 
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to fit each brace accurately against the bottom of the 
wrest plank, and to insert a beech, or other hard wood, 
wedge, driving it in moderatelv tight, between the 
lower end of the brace and the string-plate or bottom. 
Of course the wedges must be formed correctly to the 
angle to which the bottom of each brace is ent, or 
rather a trifle more acute, so as to insure per- 
fect contact between the bottom of the brace 
and tho surface beneath it at thc front, or part nearest 
the strings, which part is subzected to by far tho 
greatest force of compression by their tension. 
“H. D. W.” will find some useful information on 
strecgthbening cottage pianos in my rather lengthy 
article on the improvement of existing pianofortes, 
printed in Nos. 238, 239, and 240 of “our” journal. 


Another method—described in the above article—by 
which the present wooden bracing may be strengtbeued 
is the application of bars of angle or T iron to their 
backs in the manner practised by the late Thos. Rolfe, 
about 1854. (See description thereof, in which it is so 
fully explained that I have nothing to add.) 


Being a blacksmith,” I have a very natural pro- 
clivity to resort to iron for bracing pianofortes, For 
cottage instruments, especially those not originally 
designed to be braced in front of their sonndboarda, I 
consider the form thereof designed by Koblman pre- 
ferable to any other I have seen. H. D. W.” or any 
other man standing in need ” of additional support 
I mean whose piano stands in need thereof, and there- 
fore don't stand in tane—might introduce two or three 
iron bracings on Kohlman's system if they be con- 
atracted in the manner shown by Figs. 3, 6. and7, 
fully described in Nos. 362 and 865 of the ENG Lisa 
MECHANIC ; but probably the space between the atrings 
of each note—especially if a trichord instrament, which 
is very unlikely if it be a genuine Haldernesse—is not 
sufficignt to admit a steel plate, O, jin. thick. To 
obtain the requisite strength, it may be made taller 
and thinner, say 3in. high by three-sixteenths of an 
inch thick. Messrs. Holdernesse (probably for facili- 
tating the shifting of the hammers so that they may 
strike single strings fairly) ordinarily place their uni- 
sonous strings rather wide apart; consequently, even 
in their bichord instruments, the space between the 
uncovered strings of two consecative notes seldom 
mach exceeds three-tenths of an inch. 


Unless “ H. D. W.“ bas had considerable es 
in the art and mystery of toning.“ I would not advise 
him to“ meddle and muddle,” or rather “ needle” up 
the coverings of the hammers of his piano. Strange 
to say, althongh not difficult to do, this ia a thing few 
taners—or indeed any other men- do satisfactorily, and 
I have observed it is far easier to most of them to mar 
than to make the tone better. This I learned long ago 
by woeful experience to my coat. Picking ap the wp 
surface, however much if may temporarily improve 
the quality of the tone, don’t last long, neither does 
glass papering, or brushing the surfaces of the bam- 
mers with wire-card or bristles. The proper method is 
to insert the needles considerably within the striking 
surfaces, and manipulate them secundum artem, which 
artistic manipulation, alas! is jast the thing most 
tuners can't do. I learned tbia art of our late fellow 
correspondent “ W. T.,“ who was a remarkably good 
toner as well as tuner, and he learned how to do it 
properly from a gentlemen who then (many years ago) 
was intrusted to tone Messrs. Broadwood's grands, 
so we may be certain he had the advantage of having 
a good instructor. I may add that, being a elever 
fellow, he bettered the instruction in some details. 


Harshness in the quality of the bass tones is often 
a consequence of dvficivncy of tension. In moet pianos 
the striugs of the lowest F—usnally the lowest bichard 
note—are seldom tight enough to prodace powerfal and 
firm sounds, and bat too often they will bear their piteh 
raised to A, or even to B. In an instrument whose 12 
lowest strings did not differ mach in length, and the 
covering wires of which were rather far from the 
bridges, I promoted—they were not gazetted —all the 
bichord covered strings from FF to G, 14 notes, an 
manner following—that is to say, the strings of — 


G to G8 Cg to DZ G to 4g 
Fg to G to D Fg to A 
F to Fg B to Cg F te Gg 
E toF to C 
D to E 8 to B 


Two pairs of new strings covered more hea Daing 
used for Fg and G. 1 


I disposed of the single strings thas (they were al) 
covered on No. 21 wire) :— 


The strings of DZ and E were exactly alike, so J 
made of them an excellent pair for Fg. 

The strings of D and D§ were exactly alike, so I 
made of them an excellent pair for F. 

The string of Cf served for E. 

The string of C served for Dg. 

The string of B served for Cg. 

The string of A served for C. 


Three new strings heavily treble covered om No. 2. 
steel wire were made for the three lowest notes, ani 
they are the finest bass notes in the piano. Probabh. 
I need not inform any practical man that I coald not 
have taken such liberties with the strings, had not their 
tension originally been considerably less than it ought 
to have been. The increase of power and improvement 
in the quality of the tone which resultcd was very re- 
markable in the two lower octaves, so mach ao that I 
doubt if the maker could have recognised hig owa 
handiwork by its sounds. 

Shifting strings is a very ticklish operation, ana 
unless performed in what an old workman I formeriy 
knew termed judgmatioally,“ is almost certain to 
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break them at the part uncoiled from the wrest-pin, 
bat I believe skill, patience, perseverance, and last, not 
least, money, will, in time, as the late Sir Ieaac Coffin 
said, accomplish all possible, and many so-called im- 
possible, gs. I found by costly experience that the 
u judgmatical way of taking off a string was to pull 
it sideways from the pin pretty strongly while turning 
the wrest-pin backward, which it is seldom needful to 
do much more than half a revolution (the lese the 
wire is unooiled the better); having done this insert a 
pointed piece of etecl—a strong marking awl serves 
admirably—into the top of the coil, and prise the 
bent end of the string ont of the hole in the wrest-pin. 
‘The string may then be taken off. Should its intended 
new position require a string the same total length, or 
bntone or two coils round the wrest-pin shorter, don’t 
ont anything off its length, but merely slip the coil 
over nig pay dna inserted wrest-pin, by which it will 
be turned ; insert its bent end in the hole thereof, and 
put on the screw' I mean draw him or her up (for I 
forget whether a piano string is, in workshop parlance, 
masculine, or, like a ship anda steam-engine, feminine). 


N.B.—This wrinkle is worth knowing, even by those 
eminently ‘‘ practical (and of coarse scientific) men, 
ye taners (who I found when employed to shift some of 
the strings of a piano usually broke a much larger 
1 thereof than even the unpractical 

ksmith himself did, and who, although not exactly 
what is termed a crew,“ has a wholesome horror of 
all waste), for it might save tuners some expense when 
shifting the strings of any piano which is their own 
proper. Of course, if the piano belongs to a customer 
t don’t matter how many covered strings are broken, for, 
by the custom of the trade, they, like children, must 
be paid for. In that case, the case of the piano, I 
mean the case of its strings, beoomes very like the 
case of the nails which was a sort of “ packing case, 
concerning which the ‘cute carpenter's apprentice 
afforded the individual at whose cost the works wore 
being executed, the very satisfactory information that 
although swept away with the rabbish they would not 
be lost, because you will find them all (packed) in the 
bill” Well, I suppose, all this kind of thing makes 
good for trade, to-wit, the trades of the pianoforte 
manufacturer and covered string maker, but it is 
rather queer political economy. 


Tun Haamonious BLACKSMITH. 


PERSPECTIVE. 


[4581.}—I acres with much that “M. A.“ says 
(let. 4428, p. 888). I was speaking rather of the pro- 
portions of individual objects than of the relative 
scale of many different objects included in a single 

ctare. My chief object in writing was to show that 

eoretically as well as practically, all lines really 
vertical must be drawn parallel in a picture, and that 
the convergency imagined by Dr. Carpenter is simply 
an absurdity. To reason on the matter seems almost 
equally absurd, bat the actual mathematical proof 
may be given somewhat as follows:—Let A and B be 
any two vertical right lines; C, the plane of pro- 
jection also vertical; P, the eye of observer. Then 
lines from P to A lie in a plane (Eaclid XI., 8); and 
this plane is vertical (Euclid XI., 18), and therefore 
intersects the vertical plane C in a vertical right line 
(Euclid XI., 19)—thatis, the projection of A is a vertical 
right line. In like manner the projection of B is a 
vertical right line. These projections are therefore 
parallel right lines (Euclid XL, 6). Q. E. D. 


RICHARD A. PROCTOR. 


DR. CARPENTER AND PERSPECTIVE. 


{4533.]—Ir you are not tired of this subject, I should 
Hke to ask M. Paris for au explanation of his letter 
(4427, p. 883). What is the fact, and with whose 
theory does it agree? I have a vague idea that he 
means he has made a drawing en a sheet of glass, and 
finds it agree with hietheory. If so, I am puzzled to 
know how he did it, and think he ought to send you a 
copy of the drawing, se that your readers may have 
the benefit of his discovery. 

% W. A., “ in bis letter (4428, p. 883), introduces a 
new subject which is very interesting, bat has nothing 
to do with perspeetive. If there is any particular 
object in the view which the artist wishes to impress 
on the mind of the public, he may enlarge it as much 
as his conscience will allow him, but if he draw it out 
of perspective, it will certainly convey a false idea of 
its form. There is no doubt that photographs of dis- 
tant mountains do not cenvey a correct impression of 
their magnitude, but place a pair of them in the stereo- 
scope, and the mountains immediately assume their 
right proportions, which shows that each photograph 
must have been a correct representation of what sach 
eye saw. The position of “violent poctive ” may 
be avoided by the artist, but if he try to ! temper or 
modify the perspective, the result must be failure to 
represent the reality. Ae, however, the public do not 
have the real view by the side of the picture to com- 
pare with it, they do not care so long as the picture is 

in itself. B 


[4533.]—I Ax curious to know whether among artists 
the attempt of Cruikshank to picture a converging, or 
I would rather say tapering, giant, is considered such 
a “complete failore,“ as Mr. Proctor seems to think it. 
To my eye the effect is not so absurd, and although I 
confess to no great feeling of awe when looking at the 
striding monster, I think that if the picture itself 
were considerably enlarged and more space allowed 
for him to stride in, the giant would look decidedly 


imposing. “E. L. G.” (let. 4189) dwells upon the 
rectification by the eye of objects or lines on paper. 
Admitting that it must rectify to some extent, and of 
course allowing that ‘‘at the point of aight perspective is 
perspective, and absolutely true,” I yet find that the 
eye in some cases will not enfficiently rectify to set 


distorted things aright. To take the old case of a 


series of columns viewed from the front in so-called 
parallel perspective, and drawn within the limit angle 
of 60°. As every one knows, the columns either way 
from the centre turn ont thicker, whilst being farther 
from the eye they should be thinner, nor will the eye, 
from the point of sight or any other point fally rectify 
the distortion. It is a perspective, and perfectly 
correct as such, but not a representation of what 
appears in reality. A common thing among draughts- 
men is to take part of a circle for the plane of pro- 
jection in order to avoid errors of this kind. On 
letter 4427 I would remark that it is time the illustra- 
tion of tracing on a sheet of glass found in so many 
books on perspective were dropped. It involves an 
impossibility, since the eye cannot focus the objects 
beyond the sheet and the points on the shest at one 
and the same time. A. OC. G. 


ON THE CATALYTIC ACTION OF SPONGY 
PLATINUM. 


(4584.]—I TEINE I cannot better answer the ques- 
tions of H. H. G.” addressed to me than by a short 
letter on the above subject. 


That property of platinam of causing the combustion 
more or less rapid of combustible gases mixed with 
air, we call “catalytic” or ‘‘contact-action,” because 
the platinum has no chemical attraction for the gases 
in question, bat causes their combination without any 
change in itself, 

This property is not peculiar to platinum, but is 
exhibited in a lees degree by some other substances, 
chiefly porous bodies or metals in a fine state of divi- 
sion. But the property is more marked in platinam, 
not only in the spongy state, but when in sheet or 
wire. If a platinum orucible be heated to redness 
over a Bunsen burner, the gas quickly extinguished and 
turned on again immediately, the bottom of the crucible 
will continue at a red heat for hours, without ignition 
of the gas, by its slow combustion. But by obtaining 
it in a spongy state, by heating to redness ammonic- 
platinic chloride, a far greater surface of the metal is 
exposed to the action of the gas, and a greater oata- 
lytio activity is the consequence. 

This property depends, doubtless, upon the power of 
platinum to absorb or “occlude” these gases, and 
thas bring them intoa state in which they can more 
readily unite. It has been thought that eculiar 
state is really an electric change in the condition of 
the gases, but it seems reasonable to conclude that, 
whatever it be, it depends upon this property of 
„ occlusion.” 

A mixture of hydrogen and air (as in the hydrogen 
lamp), impinging on the surface of the finely divided 
metal, slow combustion (i. e., chemical combination of 
hydrogen and oxygen) sets in, gradually accelerated as 
the temperature of the platinum is raised by the oom · 
bustion, until eventually (and this is the work ofa 
few seconds) such a temperature is reached that the 
mixture of hydrogen and oxygen between the jet and 
the platinum combines with a slight explosion, and 
ignites the hydrogen as it escapes from the jet It is 
well known that, in course of time, the sponge loses 
somewhat of its activity. Whether this arises from 
the tion of water, or whether the intense heat to 
which it is subjected condenses the motal and lessens 
its porosity, I am not certain. I have revivified it (so 
to speak) by heating to redness, but find it 
easier to replace it with some freshly-prepared sponge. 
I trust that H. H. G.“ will see in this an explanation 
satisfactory to him. If he wishes to enter into a theo- 
retical consideration of the phenomenon, he should 
read in Watts's Dictionary the articles on Contact- 
Action,” and Absorption of Gases by Metals.“ 

ÅNALYST. 


Ernatom.—In letter 4481, p. 411, for “few moths 
come oat,” read “ few moths come to light much before 
midnight.” 


Obituary.—The death is announced of Mr. Ernest 
Theophron Chapman, a chemist well and favourably 
known by sundry original investigations presented to 
the Chemical Society, but more spooialiy from the 
process of water analysis desigued by him in conjanc- 
tion with Professor Wauklyn. r. Chapman had 
accepted the post of director of a wood-distilling 
works in the Harz, and on June 25, whilst preparing 
some explosive compound for the use of miners, an 
accident occurred, which sent a promising and talented 
student of science to a premature grave. Mr. Chap- 
man was a contributor to these columns during his 
residence in England, and although only twenty-seven 
years of age, bad already attained an bonourable 
position in his profession. His untimely fate will be 
regretted by many; for in his death Science loses one 
of the brightest ornaments among the ranks of her 
younger devotees. 


A New Dryer.—M. Mene states that if 12 parts 
of best shellac and 4 of borax are dissolved in 100 parte 
by heat, and when cool, mingled with turpentine, an 
excellent and rapid dryer for oil paints will be pro- 
daced. The solution may also, he says, be used as a 
varnish. 


EXTRAOTS FROM OORRESPONDENOE, 


— 
The Suspended Shilling (Qy. 12155).—It strikes 


me that another reason“ is still wanted to account 
for a similar phenomenon. 


How is it that if you care- 
out off the flower-stalk of a dandelion when the 


fall 
pan | is nearly ripe, and blow three times, the namber 
of seeds left on will correspond with the strokes of the 


parish clock? Isn't this a scientific fact, known to all 


the professors of buttercup-gathering in the world 7— 


SAUL RYMBA. 

The ‘Negro.—I hope those who write on this ques- 
tion won't forget the wool. I do net speak *positively, 
but I believe that no other race of men, black or white, 
have hair possessing the pecaliar characteristics of the 
negro's wool. There is also a peculiarity, I think, in 
the joint of the leg and foot.—SAUL RYMEA. i 

Dr. Packman’s Steam Engine.—" One” says: 
—“ This engine must be a very clever invention, if 
everything stated be correct. Bat there is an engine 
very similar to it, which Dr. Packman would, perhaps, 
like to see. It is constantly at work. There is neither 
smoke, coals, nor water tank; it has a chimney, 
though. It is on four wheels, being of the shape called 
portable, and is ont of doors all weathers; and I have 
not the least doubt, if Dr. Packman will visit Measra. 
Howard's Agricultural Implement Works, Bedford, 
which are thrown open to visitors free, with the option 
of giving something to the sick fund, and inquire for 
the above engine, he will see something which, perhaps, 
resembles his own.” 

Tannate of Soda asa Preventive of Boiler 
Inerustation.— Tyne Engineer” says :—" I notice 
in No. 878 that a composition, ‘tannate of soda,’ is 
used in America for removing and preventing ecale in 
boilers; also the remark that none is made or imported 
into England. I have used this tannate of soda for 
upwards of 24 years, which answers all my purposes, 
and which is now manu largely on the Tyne 
for the said purposes, and making its way most won- 
derfully.” 

Piano Alliance.—I wish to suggest that the 
Piano Allianoe, or Club, should have a wider range in 
its objects, and should be, instead, a Piano, Har- 
monium, and American Organ Clab.—V; 


USEFUL AND SOIENTIFIO NOTES. 


— — 


A Story of the Sea.— American papers state 
that the Agassiz expedition, at the latest acconnts, was 
off Sandy Point, Patagonia, and that among the 
scientific curiosities noted by some members of the 

arty were immense quantities of kelp. This is the 
argest known alga or seaweed, and grows on these 
coasts in from 6 to 20 fathoms of water, in vast beds, 
warning the mariner to beware a near approach, anless 
he wishes to be entangled in an inextricable network. 
It throws up from the oceanic depths stems of im- 
mense length, some of them from 700ft. to 1000ft., 
the greatest development reached by any member of 
the vegetable race now in existence. Patches of this 
seaweed were passed in open sea, with large sea-lions 
lying on its surface, whe were apparently navigating in 
this novel manner with much satisfaction to thomselves, 
and afforded much amusement to their scientific 
observers. 


Storing Wheat and other Grain.—M. Lovel 
has brought before the French Academy a plan of 
storing wheat in portable sheet-iron granaries, in which 
a vacuam is maintained equal to at least from Sin. to 
Ain. of mercury, this being found sufficient to destroy 
all insect life (although a more perfect vacuam is pre- 
ferred) and to insure the evaporation of any moisture 
in the grain. The apparatas is of cylindrical form, 
placed vertically, and with convex topand bottom. The 
top is provided with an opening through which the 
inlet of the grain is led, with a valved pipe through 
which the air is exhausted, and with a gauge by which 
the degree of exhaustion is indicated. The grain is 
removed through an epening in the bottom. In one 
experiment, where living insects were introduced in 
large quantities with the grain, it was found that they 
were all killed before doing mischief, and at the end of 
six months the wheat was found to be in as fine condi- 
tion as at the outset. ' 

Brandy from Sawdust.—In the immense lumber 
districts of the United States, where the great indastry 
is that which goes on in the saw-mills, the sawdast that 
accumulates is worse than of no value, for some cost 
has to be incurred in removing it. The Commissioner 
of Agriculture, in his last published monthly report, 
states that the sawdust can be made to yield, under 
distillation, a good article of brandy. Pine and fir 
timber being the varieties of timber most plentifal in 
these regions the method ef treating them is de- 
scribed, bat it is added that, in all probability, many 
other kinds of wood would prove better adapted than piae 
and fir to the prodnotion of brandy. The sawdust of 
the pine and fir timber ie mixed and moistened ; then 
to 9 parts of moist sawdast there are added 33°7 parts 
of water, and 7 parts of hydrochloric acid, so as to 
make 48°7 parts in all. These are boiled ander steam 
pressure for 11 hours, when it is found that 19 per 
cent. of the mass is grape sugar. The acid is neutra- 
lised with lime, and the mash is supplied with yeast. 
After 96 hours’ fermentation the distillation 8, 
and the brandy that rans off is perfectly free from the 
smell or taste of tarpentine. The Chicago Tribune 
remarks upon the statement of the Commissioner ef 
Agriculture that the preparation of spirit from wasto 


| sawdust is actually easier than from valuable grain. 
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REPLIES TO QUERIES. 


— — 


In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


—.. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
Ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries te which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 6. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(10644.)— Angle of Incidenca and Reflection. 
—At the request of “Jack the Fiukeman,” I bave 
much pleasure in forwarding a féw of the experiments 
of M. Athanase Dapré. I shall be happy tosend more, 
but I am afraid the room they would ocoupy would be 
objected to. As the few I havo sent are sufficient to 
establish the principle that the co-efficient of restitu- 
tion diminishes with the increase of velocity and 
weight of ball, and as they are not, in so far as I am 
aware, to be found in any work in the English language, 
they may be acceptable to some of the readers of the 
EnouisH Mecuanic. With regard to Billiardist’s " 
problem, I did not pretend to solve it—in the first 
place, I am sorry to say, I know little or nothing of 
the game, or the meaning of some of the terms used. 
I simply stated that it was a mistake to attribnte the 
cause of the particular motions indicated to an 
increased momentum of ball, causing an increased 
co-efficient of restitution, as all experiment proved the 
contrary. I hinted at what I thought might be one 
cause, bat not being sufficient of a billiard player 
to know the effects of the various ways of hitting the 
balle, the amount of rotary motion thereby communi- 
cated to them, the effect of the friction of the table, 
the amount of rolling motion thus communicated, the 
effect of the soft elastic cushion as compared with a 
hard elastic body in varying the ratio of angles of 
incidence ard reflection, &c., I hoped that some one 
more qualified would take the matter fp, but I have 
not yet seen a proper explanation given. 


Extracts from Experiments made by M. Athanase Dupré 
on the Collision of Ivory Balla. 
Balls employed in the experiments :— 
No. 1 2 8 4 5 6 7 
Diameters 1'24 147 1°71 2:07 212 221 2-88in. 
Also a black marble slab 87in. x 18in. x 2'2in. 


Fer Ser or Experments.—The marble slab 
being horizontal, the balls were let fall from various 
heights %, rebounding to the heights M, given in 
are pi carefully measured by means of catheto- 
moter :— 
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From experiments with ball No. 1 we get hl = 
7990883 A — :000554 „. Ball No.2, Al = 71425 3 — 
000268 42. Ball No. 7, Al = 68575 kh — 000880 h2. 


Suconp SERIES OF EXPERIMENTS.— Same marble 
slab, placed vertical, and balls suspended from ceiling 
by threads 10ft. 2in. long, so that when at reat they 
just touched the marble; the balls were let go at 
variene angles v, and the angles vl, to which they 
ee carefally measured with the following 
results: 


| 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 381. 


a ͤ — — —— — — 


2822282222272 
2s 8853858238888 
= S5 5 5 SSN 


Batu No. 7. 


766 7 
865˙7 


2 
668-2 


„„ W W „ AA 


pl 
741°8 
815˙⁵ 


Baty No. 2. 


4 
1 
5 
5 


„ r Oe 


594 
692 


| 
| 
t 


2983 
897 
495 
790 
887 


886 
878 
859 
854 
851 
844 


887 


e èe > e ò o è o è 


Batt No. 1. 
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v and vi are tbe lengths in millimetres of the arcs of 
approach and rebound, and consequently are propor- 
tional to the respective velocities with which the balls 
strike and are reflected.—F. N. 

11589.) Dry Steam.—“ Superheated steam (as 
our engineers term it)—i.c., “dry” or drying steam— 
cannot be defined as merely a higher pressure steam ;” 
and A.“ has not yet apprehended their meaning in 
the least, or he would not say that the superheated ” 
n ‘contains more heat and less water in a 
given bulk,“ but would know that either wet or super- 
heated stesm may be of any density, any temperature, 
and any pressure. His new question is whether I 
suppose additional heat can applied to steam 
u without converting it into higher pressure steam.” 
Yes, to steam apart from water, it certainly can, pro- 
vided the steam have room to expand; but to steam in 
contact with water it cannot. This is the essential 
distinction he has to keepin view. In a boiler there 
can never be superheated steam, raise the temperature 
as high as you will, so long as there is any water; for 
steam, to be superheated, must be heated away from 
water. Suppose now you have a boiler and its steam- 
chest, but at any moment you close all connection 
between them, the steam in each being of course iden- 
tical, say of 250° temperature, and therefore 80b. 

ressure (against vacuum). Now, let both be equally 
heated till one, the boiler, bas its steam at twice this 
pressure, or 60!b. (against vacuum), which will happen, 
according to Philo,” p. 886, by heating it 46°. What 
does A.“ suppose will be the pressure in the equally 
heated eteam-chest? It will be under 881b. instead of 
60. The same heating that has doubled the elasticity 
of the wet steam has not added a tenth to that of the 
steam having no access to water, which it has made 
“ superheated or dry steam; indeed, in the language 
of meteorologists, steam of 46° of dryness,” or about 
the ntmost dryness ever measured in the atmosphere 
of deserts, either under African sun or Siberian frost. 
Atmospheric steam (which “Caloric” will find by no 
means a new term,” but the correct and only name 


one or a few degrees; that is, it has a few “ degrees of 
dryness,” rarely 10° in England; but there is no limit 
to the degrees of dryness possible in steam, as thus 
expressed, or the degrees of superheating,“ as engi- 
neers say. There is another mode in which drought 
and moisture, indeed, are sometimes denoted, by per- 
centage of sataration, so that 80 of droaght means the 
same as 70 of moisture—namely, that there is only 70 
per cent. of the pressure of steam that would be possible 
at the actual temperature ; but statements of this kind 
are very uncertain, and though Glaisher has published 
an elaborate set of tables for estimating them, the real 
percentage, or the weight of steam present in a cubio 
foot, are really hypothetical till more shall be known 
of the law of density in steam near saturation, which 
is very different from that of elasticity, or from the 
gaseous law prevailing approximately in steam super- 
heated more than 10°, and more nearly the drier it is. 
The only reliable way as yet of deflning dryness is by 
the thermometric degrees the steam is superheated, or 
how many degrees its actual temperature exceeds its 
** dew-point,” or the degree to which bodies must be 
cooled to condense it, or be wetted by it. Now, in the 
above steam-chest, the tem e we have supposed 
296°, but the steam is no denser than when it was at 
250°, and the chest or part thereof would have to cool 
to 250° before any would condense into water or dow. 
It is, therefore, at 206°, rightly said to be 46° dry. But 
the boiler steam, also at 296°, has net a single degree 
of dryness. If cooled to 295°, some would condense. 
It is simply wet steam. Atmospheric steam, where it 
is not raining, is dry steam (and usually some few 
degrees dry), eyen if resting on the sea, because it is 
not in equilibrium therewith, or does} not prevent the 
sea evaporating. But the water in a close boiler, as 
long as its temperature is constant, is not evaporating 
at all. At 296° the steam has a certain density, and 
the rest ie water. Not another particle of the water 
can become steam till either steam is let out or the 
temperature rises; as truly as not a particle of the 
steam oan fall as liquid till either the temperature is 


for theair’s condensible part, used by Herachel,Glaisher, (11742.)—Painting Iron Bedstead.—For the 
40.) is always, unless in a raincloud, superheated | first coat reduce white lead toa working consistency by 
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less or the boiler's capacity reduced. ‘ Caloric" and 
% A.“ must therefore observe that wet steam and dry 
or " superheated” steam may each be of any pressure, 
avy temperature, and any density; but in wet steam 
these three are so connected that when oneis given both 
the others are fixed, while in dry there is no auch fixity. 
Thus, wet steam, to have double the atmospheric pres- 
sure, must be of 250° Fahr. and weigh a certein 
number of grains per cube foot. But steam weighing 
less than those grains may have that same double 
atmosphere force if it be hotter than 250°. It will not 
then be wet, but dry or superheated steam, and the 
degrees above 250° be its degrees of dryness or super- 
heating. On the other hand, no steam, below 250° 
can have this elasticity, nor the density of the wet 
960° steam, though it may have that of dry doable 
atmosphere steam of a certain degree of dryness. 

wet steam (and, therefore, boiler steam) 18 the coldest 
that can be either so dense or so elastic, and the 
deneest that can exist with no greater heat, and the 
most elastic with no greater heat. Dry steam of the same 
pressure will neceasarily be both hotter and less denge, 
bat dry steam need not have the same pressure, nor any 
fixed pressure, or temperature, or density. In the 
case above supposed, the boiler steam and that of 
the steam-cheat, both at 296°, wonld have the ir densi- 
ties as 2 to 1, but pressures only as 60 to 38. 
Again, in the steam-chest, as originally shut off, at 
250°, and as heated to 206°, the wet and dry steam are 
necessarily of the very same density, but the latter 
one-tenth more elastic, from containing more heat 

no less matter. If allowed to expand one-tenth, with- 
out loss of temperatare, it would be at the same pres- 
sure as it wae at 250°, but contain mere heat and less 
water in a cubic foot, being still superheated steam of 
996°, and 46° of dryness. It might expand also to 
the low density and pressure correspondiog to wet 
steam of 100° or of 0°, and woald then be 196° dry, or 
296° dry. So, if the steam in the sir have only 
density and pressure of vet steam of 82°, but its 
temperature be 40°, it is said by meteorologists to 
8° dry, which is the same that engineers mesn by R 
superheating. Now, 
few de dry (as 
high pressure steam superheated many degrees (as Mr. 
Lee's appears to have been) wo 
forming visible cloud, which is all 
phenomenon (p. 106), seems to imply.—E. L. G. 


(11650.]}—Black Varnish for Microscopic 
Objects (U.Q.).—In answer to this query, which 
seems to have been overlooked by “onr” more able 
microscopists, the best varnish I know of, for general 
use, is asphalte and gold-size in equal quantities. 
When made rather thicker it may be used as a coment 
for shallow cells for dry mounts, and has a neat 
appearance. Asphalte is sometimes used alone for the 
above purposes, but is more likely to fly“ than if used 
with gold-size. For making cells of any kind of 
cement, a turntable is indis ble, as it is almost 
impossible to build a neat cell without it. It is thus 
described by Davies: “On Preparing and Moanting 
Microscopie Objects.—At one end of a small piece of 
hard wood is fixed an iren pivot about jin. thick, pro- 
jecting jin. from the wood, which serves as & centre 
upon which a round braes table, Sin. in diameter, 
revolves, On the surface of this aro two springs, about 
ljin. a under which the slide is forced and so 
kept in position, whilst the central part is left open to 
be worked upon.” Two or more rings are engraved on 
the table, which are useful in determining the size of 
any circle to be drawn. A few camel's-hair pencils and 
a little practice are all that is then required.—C 


addition of equal parts of tarpentine and boiled 
oil; for second and third coats, use tine alone as 
a vehicle, the small quantity of oil with which the lead 
has been ground will be safficient to bind it. Mix freeb 
paint for each coat, and allow each to dry wall before 
the next is put on. A small quantity of blue is some- 
times added to prevent the tendency to tarn yellow. 
The paint mixed and applied as above will be besati- 
fully white and flat, that is withont gloss; should a 
desired, it may be varnished with 
varnish. Instructions for gilding and 
bronzing will be found at p. 168 of this volume, snd 
gold-powder, which mast applied as directed for 
bronze, can be abtained of Messrs. Brodie and Middie- 
ton, who advertise in the same number. This powder 
is used for illaminating, and also in the manafactere 
of the finer descriptions of paper-hangings. To prevest 
the gold sticking where it is not wanted, the work may 
be washed over with dilated albumen before the appli- 
cation of the De bate the albumen and superfiucas 
gold is removed when the gilding is finished by the aid 
of a sponge and clean water.—EDINON. 


111768. —Piano in Canada (U.Q.).—A reply from 
5 8 Blacksmith” appears among the 
tters.— D. 


(11778.]—Cleaning Plain Blue Silk (U.Q)— 
Wash and pare some potatoes, cut them into small piecen, 
and cover with celd water. Let them stand five or six 
hours, pour the water into another vessel, and with i 
sponge the silk on the right side, rubbing briskly till 
clean; then, when not quite dry, smooth on the wrang 
side with a hot iron.—AJaNEs. 


(11879.J]—Thermopile (U.Q.).—I would advises 
A. C. Lowe to try bars or wires of German silver and 
iron for his pile instead of biemuth and antimongs. 
They will be much cheaper and easier to work, and 
they prodace a current of considerable power.—Siarcs. 


(11888.)—Sustaining Weight of Oast Iron 
Column (U. Q:).—A solid column of the given 


glossy surface be 
clear oopal - 
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dimensions will safely bear 165 tons. A hollow one, 
having the metal gin. thick, will safely bear 84:5 tons. 


EXCELSIOR. 


(11392.)—Steel Combs (U. Q.).—TI beg to inform 
% Dasty Miller" that they are made with steel pins or 
teeth and a metal back, composed of equal parts of 
Lead and tin. The pins or teeth are placed in a mould, 
and the mixture run on them afterwards. They are 
dressed with a file. As “Dasty Miller” is not very 
explicit respecting how many teeth he wishes to put in 
his combs, or what length he wishes to make them, I 
am uns ble to inform him as to size of wire, 40.—R. H. 


(11898.)—B. So. of London (U.Q.).—Professor 
Oliver’s Botany (Macmillan), thoroughly got up, 
tegether with Dr. Lindley’s pamphlet on Descriptive 
Botany,“ are sufficient for the pass examination. ` The 
two plants given have to be described only, and Lind- 
ley’s will do this well. Huxley's Introduction to the 
Classification of Animals will saffice for the zoology ; 
but if thonght too conciso and „ Nicholson’s 
“ Zoology ” is excellent. A little physiology must be 
studied too, and for this Haxler’s little book is by far 
the best.— Sinus. 


111910.) -The London Encyclopædia (U. d.). 
This valuable work, published by Thomas Tegg, was com- 
pleted August, 1829, in 22 volumes, 97 £18, and was 
ebtainable at the publishers, 78, Cheapside, London, 
as it probably is now.—TRRTAuv, Horsham. 


(11961.)—Tea Testing.—As no one has replied to 
this query up to the time of writing, I venture to send 
what I know of the matter. The only method, then, 
of testing tea is by the taste, in the ordinary manner of 
the brokers or " tea-tasters.” I do not see how any 
Machine or chemical could possibly be introduced into 
the question. The valne of tea is governed by ite 
flavour, and men are paid good salaries for tasting ” 
it previous to buying for the firms employing them. Of 
course, “ stomach” or mouth out of order, the tea- 
taster” can’t do his work, and it is partly in con- 
sequence of the self-denial he bas to put in force that 
anch large salaries are paid.— Saul. RrxEA. 


(11990.]—Ice Makin g.—There are several machines 
suited to the requirements of Anon.” Many of them 
have beon noticed in the ExdLIsB MECHANIC, and to 
farther specify them would be very much like adver- 
tising. Carre's and Tellier’s are tolerably well known, 
and serviceable machines.—E. M. 


(11997..—_ Warming Greenhouses with Gas. 
—To ‘*Hovuston.”"—I am exceedingly obliged to 
** Hoablon” for his reply to my query in the number 
for Jane 28th ; and as the cost of gas appears to be so 
low, I am inclined to try his plan, which I will do next 
autumn. If he can favour me with a drawing within 
ener re months or so, he will confer a favour on 


(12007.]}—Purification of Iron.—How does Mr. 
Buel expect to utilise the superheated steam in purify- 
ing iron? The hydrogen might combine with the 
sulphar and phosphorus; but how about the oxygen? 
The process has never been used.—MIDDLESBRO. 


(12018.}—The First Watch and Clock Made. 
—It seems to be rather difficult to prove when the first 
watch and clock was made, although we have some 
accounts of old dates on many watches. I have heard 
many tales of how time was measured previous to 
watches or clocks being heard of. It is said that some 
of the ancient kings had candles made to measure 
time, by means of tigures placed on the outside, which 
indicated the hours as the candle burnt down; and I 
have heard of time being measured by means of a jar 
of water. The jar had a small hole inthe bottom, and 
figures down from the top to the bo.tom 
(inside), aud when the jar was filled with water it 
escaped from the small hole, which of course lowered 
and indicated the hours from the figures inside. 
Another very ancient method was the sand glass, the 
sun and moon dials, &c. I have heard it said that 
the first clock made went by the force of water, some- 
thing like our conntry mills at the present day.—A 
GLASGOW HIGHLANDER. 


(12017.]—Electro Iron.—Does not the article on 
p. 54 supply the information required? If not, specify 
what is required, and I will try to explain.—ANODE. 


(12033.)—Waterproof Fishing Socks. — Get 
some sleet indiarubber—that with a canvas or linen 
backing. Cat out the socks, stitch the edges, and 
cement all down with rabber dissolved in naphtha. 
You can bay the solation ready prepared. If you do 
not comprehend, write again. Rabber solution laid on 
canvas would not be too sticky,“ but the prepared 
sheet is mach better and cheaper.—E. M. 


12054.]— The Needle Lock.—No very detailed 
description of this luck can be required. It consists 
essentially of a number of steel wire springs or 
needles so arranged on the bolt, that when the 
proper key is pnt in they are lifted so as to enter 
holes in a plate, and allow the bolt to be shot back. 
A number of depressions or dummy holes are made 
in the plate, so that any attempt to t@mper with the 
fock is foiled by the springs or lever bars entering the 
dummy holes, and so rendering it impossible to got 
the bolt back. It is one of the best locks ever in- 
vented, for only a key made for it will open it.— AU. 
RYMEA, 


(12090.]—Strawberries.—I think that the chief 
reason for consolidating the soil in which this plant is 
grown consists in the suitability to the requirements of 
the roots thus attained. Stone fruits in like manner 
thrive in extremely hard ground, forming hard Hbrons 
roots, highly conducive to health and fruitfalness. It 


is an important part of the gardener’s art to study the [ convenient period, perhaps, is after the first meal of the 


requirements of different plants in this particalar. 
Potatoes like a comparatively open condition of the 
ground, yet if too open a total failure of the crop may 
result. I experienced this a few years since, when my 
potato-ground inclnded the site of an old hayrick, and 
the rubbish dug in prevented a proper settlement of the 
soil. Nothing could look more promising than the 
plant, and no case of failure in produce more total. 
Stems half an inch thick; roots long and tough, with 
a very firm hold of the soil; potatoes the size of peas 
or beans, distorted in shape. These wore the singular 
features of the case, and the same thing has been ex- 
ing pe in this neighbourhood by using abundance of 
ead leaves as a manure. It seems that a certain 
amount of resistance is necessary for the swelling of 
the tubers. Mr. T. D. Fish has, on this principle, ad- 
vocated the use of the garden - roller and paviour's 
rammer on the seed-bed intended for onions. I have 
used an iron rammer to consolidate the soil in boxes 
for stone fruits with very encouraging results. I have 
found that digging between the rows of potatoes during 
the early period of thei: grewth favours that growth 
greatly, but I intend to try the effect this year of hard 
treading close to the stems on a small plot of late 
penn abont the time of the swelling of the tubers. 
am inclined to think this will tend to prevent the 
distortion of such sorts as Sutton's red-skin. It is 
worth a trial. Perhaps some of your correspondents 
will try the same experiment.—Rev. J. M. TAYLOR, 
Seer Green Vicarage, near Beaconsfield. 


(12002.}—Curl in Peach.—" Dorf Errac” will 
find his trees look very different if, just before the 
buds break, he paints them over*with some soft soap and 
salphar boiled afew minutes in water; use cold; and 
every now and then give them a syringing with a weak 
solation of sulphuret of lime. I make mine myself, but 
I dare say it is easily bought, though I never asked if 
it was kept. In this way ho will keep his trees clean, 
and free from aphides.—E. T. 8. 


(12094.] —Preserving Caterpillars.—The Rev. 
J. T. Wood recommends hot sand as the best substance 
with which to fill preserved caterpillars.—AJANza. 


(12180.) —Electricity.—I am obliged to Sigma 
for his notice of my question, bat what I meant was 
how far might it be possible to imitate the effects of a 
galvanic battery by means of common electricity ? 
Some of Faraday's experiments in electro-magnetism 
can be done by it, and the same effect of a very qnick 
succession of shocks; and the magnetising and the 
contrary of a needle by the mere stream of it from the 
condactor without contact with the needle; and then 
the best way of firing gunpowder brings it nearer 
to galvanism. I made some experiments once about 
ae but have not seen similar ones mentioned.— 

. T. 8. 


(12181.] —Electricity Applied to Engraving. 
I have tried the thinly coated plate business, but it 
proved a complete failure. Ifyou use a thick ground 
itis impossible to draw on it.—XYLOGRAPHER. 


(12144.])—Timber Houses.—" Rat-Tat,“ at p. 389, 
advises the valuable precantion of inclosing a laver 
of dead air all round the building to make it damp 
proof, and he might have added nearly cold proof also. 
I wish he would inform us if he has tested the differ- 
enoe in effect of a thick and thin layer of inclosed 
air, for I suspect the difference is very slight, and it 
may bein favour of a thin layer, for air when nearly 
motionless carries heat very slowly, and a thin layer of 
inclosed air must be more nearly motionless than 
when it has more room to move in.— PHILO. 


(12156.|—Mice Eating Peas.—I see various 
plans given to prevent this. Ithink the most effectaal 
is to put the peas into a deep and widish drill, and 


then to cover them with dry sand, and rake the earth 
over all. If the mice 


come the sand keeps fall- 
ing down, and so baffles 
them. I have never 
known it fail. When the 
peas are jast up the birds 
= do the mischief, and to 
keep them away fix a 
stick slanting into the 
ground, a; fix another 
on the top, so as to be 
movable, and fix a string c d frome; hang a string 
with two sticks, /crossed. To the four ends hang 
some piecas of bright tin. The wind moves these in 
all directions. They reflect the aunbeams, and most 
effectually keep away the birds.—E. T. S. 


[12172.]—Constipation.—An insatiate devourer 
of books and a grecdy sevker after knowledge in every 
shape and form, I still, in the midst of many and 
pressing avocations, find time for the perusal of the 
delightful and profitable columns of the ENGLISH 
MECHANIC, and am desirous of showing my gratitude 
accordingly. Constipation is the malady of civilised 
life. I have seen something, nay, a good deal, of 
savage life, and I never (speaking of savage life) 
came across anything of the kind. Under natural 
sonditions the bowels act like “clockwork.” Their 
periodic and reguler evacuation is just as needful 
to animal life as is the motion of the stars to life, 
or at least being, in the sidereal spaces. When 
the fecaulente is not fitly discharged, the more 
fluid portions thereof are nbsorbed, the breath is viti- 
ated, the secretions are tainted, the hemorhoidal 
vessels become pressed apon and obstructed ; in short, 
the whole system is disordered and deranged. A habit 
of periodicity ought to be established, aud this may be 
realised at any given hour. But the best and most 


— 


day, or after breakfast. This meal conoluded, 
the individual ought to rise and not assume again the 
ordinary seat until after the bowels have acted. Nature 
is more readily solicited in the erect than in the sitting 
posture, the period of the discharge, of course, 
excepted. Men, it is to be observed, is, perhaps, the 
only warm-blooded animal in which one evacuation of 
the bowels aufflces within the twenty-four hours. All 
other creatures evacuate their bowels more or less 
repeatedly during the day and night. Had this been 
the case with man, it would have atly militated 
against his dignity andcomfort. When Nature asks 
so little, and when the periodicity of the fanction is so 
very very important, human beings ought surely to 
prove compliant. If we tarn lazy and inattentive, the 
bowels become lazy and inattentive also, and the 
wholesome economy of our material existence is out- 
raged. The principal if not the only cause of consti- 
pation in civilised life is the habitual nse of white 
bread. Our food is too concentrated. There is not a 
sufficient abnndance of coarse neutral material. Green 
vegetable food is not adequately resorted to. The 
inferior animals that browse on green food, as the ox 
tribe, know nothing of constipation. We cannot thas 
browse, it is trne, still we might eat more green food 
than we do. Bat in any case the excessive resort to 
white bread should be avoided. The yellow Indiana 
corn meal, simply wetted with boiling water, adding a 
pinch of salt and a pinch of sugar, makes beautiful 
and most wholesome bread, either as cakes or loaves, 
taking care only to butter the tin rim or pan in which 
the dough is placed. Rice bread and rye bread are 
excellent, and so are barley scones and oaten cakes. 
All these, being eaten, tend loss to constipation than 
does white bread. Bat, in any case, the certain and 
unfailing remedy for constipation is the employment of 
the entire wheat. Let people only consume the 
farmity or framenty, that for generations was the food 
of our forefathers, and constipation will become a thing 
unknown. Framenty consists of the whole grain of 
wheat, kept jast covered with water, and simmered for 
a matter of four hours or so beside the fire. Farmity 
may be eaten cold or warm, with milk, soup, preserves, 
sugar, or, simply, a little salt. It may be eaten before, 
at, or after every or any meal, and when prepared, 
mast be kept in an airy place and in an nucovered 
vessel. Wheat crushed or cracked, well boiled into 
porridge, ordinary meal porridge, whole meal puddings, 
also brown or whele meal bread or biscuits, consti- 
tate very good food, but I find the entire wheat, well 
cooked and plentifully eaten (and if there were adi- 
quate demand people would prepare it for sale) a per- 
fectly efficient and entirely reliable remedy for 
constipation.—A PRTSICIAN. 


(12176.] — Hydrogen Flame.—The easiest way to 
avoid explosion is to use a bottle or tube in which to 
form the hydrogen, which has a hole at the bottom as I 
described at p. 899 in reply to query 11835. If 
„ Whitaker” has not got a small tube with a stopcock 
he can use a bit of tobacco-pipe closed with a piece of 
soft wax, but a still smaller opening is better, anda 
stopcock is convenient to regulate the size of the 
flame.—PHILO. 


(12182.] —Roses.—Run a sharp penknife through 
the shoot to be layered, slightly twisting it so as to open 
the bark. The incision must be made at a joint. 
Secure it with a hooked peg and tread the soil firmly 
about it. It will soon form roots, and can then be 
removed. This works very well for moss roses, aud I 
do not see why it should not do for others.— SARAH. 


{12197.} —-Roses.—Baroness Rothschild, Duke of 
Edinburgh, Prince C. de Rohan, La Franoe, La Belle 
Lejounaise, Comtesse d'Oxford, Emilie Hamabarg, 
Gloire de Dijon.—Sanag. 


(12197.]—Roses. — Very Select Roses. Proved. 
Eugene Appert, Prince Camille de Rohan, Sonvenir de 
Count Cavour, Jean Cherpen, all very dark; Senateur 
Vaisse, Mad. Victor Verdier, Princess of Wales, Alfred 
Colomb, medium; John Hopper, Anne Alexi: fi, Centi- 
foña Rosea, Comtesse Chabrilliant, blash ; Baron May- 
nard, Belinden Kerr, White Provence, Mrs. Bosanquet, 
white.—CorNUBLA. 


[12214.]—The Game of Quoits.—If the quoit 
does not allow the whole of the place where the peg 
onght to be to be seen, it does not count as a ringer, but 
it it should go over one half of the stick and leave enough 
for the thickness of the otber half to go between the 
quoit and broken part of stick it isa fair ringer. Yon 
must measure the nearest part in sight, but are not 
allowed to move the clay from the top of the qaoit, bat 
measure over it. Eighteen yards isa very good distance, 
but it is often played at twenty-one yards. I have 
never seen the rules in print, but have played a good 
deal myself.—J. G. 


112226.] —-The Portuguese Language.—Your 
Correspondent need not continue a veediess search 
farther forany system upon Portugnese, for two reasons. 
Several years since I went out to Brazil to superintend 
the erection of some machinery, and endeavoured to 
procnre a Portuguese grammar, but was informed by 
Mr. Stunford, of Charing-cross, that there was not one 
in existence. I took merely a dictionary, but even 
this I had very seldom recourse to since the langnage 
spoken in Brazil is not pure Portuguese ; the best way 
to acqnire a thorough mastery over it ia to learn it by 
actual acqnaintance with the natives. If your corre- 
spondent bas a good knowledge of Latin he can readily 
pick it up. Spanish is only a source of trouble in 
acquiring it, thongh similar apart, bnt different when 
heard together; this I know from experience, since I 
was formerly and am now acquainted with the Spanish 
langunge. Reapecting the latter part of your auerist’s 
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request for information abont Brasil, there are many 
things necessary to know prior to saying or recom- 
mending any peculiar locality. The principal things 
to be considered are—health, trade or calling, means, 
intentions as regards purenits, married or single. If 
your correspondent can furnish a general, if not a 
detailed, idea of the above, I will endeavour to answer 
for his and others information, I having been in the 
Empire some five years.—J. GILLAIRD. 


[12287.]—The Organ.—The defect may be caused 
by the pallets not bedding properly on the bars, or by 
the key action being screwed up too tight, thereby 
opening the pallets, or by the openings of the bars 
behind the pallets not being covered. The first cause 
is the most serious, and would necessitate taking down 
the soundboard and bedding the pallets and re-leather- 
ing them. The other causes are easily to be remedied. 
—PNEUMATIC Lever. 


by putting a 42in. drum on his main shaft, and a 13in. 

pulley and 48in. dram on the intermediate shaft. Thus 

40 revolutions x 42in. x 48in. dram = 495 revolutions 
Yin. x 18in. pulleys. 

—Woopuax. 


112264. -Freemasonry.—Let “ Edgar purchase 
An Authentic Key to Freemasonry Revealed,” 1s. 
Or, better still, if he purchases the following book, 
3s. 6d., Carlile’s Manual of Freemasonry.”—UN 
FRANCAIS. 


[12265.] —Pig Feeding.—If C. R.” wants his pig 
for his own eating after he is fed, I would advise bim to 
use barley meal in preference tobran and Indian oorn, 
ns the latter does not make the flesh so sound or well 
flavoured as the former; and, so far as my experience 
goes, barley meal is the cheaper.—WoopMAN. 


12266.) — Photographio.— The cause of your 


(19258.]—Organ Construction.—Several sketches negatives fading away on expesure to light most likely 


of couplers have appeared in former numbers. The 
following would be a good selection of stops for a small 
chamber organ of eight speaking stops :— 
GREAT ORGAN. 
I. Lieblich Gedacht 8ft. wood and metal. 


2. Dulciana 8ft. metal. 

8. Principal 4ft. metal. 
SWELL ORGAN. 

1. Salicional Sft. metal. 

2. Vox Celestis 8ft. metal. 

8. Gemshorn 4ft. metal, 

4. Flute Aft. wood. 
PEDAL OROAR. 

1. Bourdon 16ft. wood. 


—PNEvMATIC LEVER. 


[12255.)—-Hair.—My beard, of about the same age 
as C. Watson's, inflicted u me at one time the 
same annoyance as that alluded to, with the addition 
of (literal, not argumentative) bair.s litting. The 
‘knots like nits” that C. Watson alludes to, are 
nothing, I think, but the broken and frayed ends of 
the hair, which seems to break without se rating, as 
a tough stick would do. I cured my beard by applying 
“brilliantine” every other morning—much againat 
my convietions. I suppose any good oil of a non- 
dying character would do as well. I think it is dry- 
ness, but scarcely a disease. H. H. G. 


[12256.] — Preserving Garden Produce. —I 
think the most likely thing to suit Emigrant” would 
be a garden pit. Considering the cold of Canada it 
should be a goed depth. e pots should be set in 
ashes, if possible, and a frame with a good thickness 
of straw or fern for the covering. Take care to give 
as little water as possible. In the same place, carrots 
and parsnips might be kept buried in sand. The pit 
is the bert where expemse is concerned, and very 
effectual.—E. T. 8. 


[12260.]}—Cleaning Back of Teeth.—“ Beauty” 
need only inquire of the first respectable chemist, and 
he will get a complete answer to his query, as the 
course he suggests is common to most cleanly people.— 
R. M. Haron. 


[12260.]—Cleaning Back of Teeth.—As a den- 
tifrice charcoal in the state of an impalpable powder 
is unrivalled, at once whitening the sound teeth and 
sweetening the breath, by neutralising the fetor that 
arises from those which are carious or from a scorbutic 
state of the gams. Therefore, if Beauty“ takes a 
small quantity of charcoal, powdered, and applies it 
with a oloth to the back of the teeth three or four times 
a week she will need no other remedy. Tried.— 
Woopman. 


I12260.]— Cleaning Back of Teeth.—" Beauty” 
may find that the tongue, during the mastication, does 
all the work of a tooth-brush at the back of the teeth. 
If the teeth are irregular, which cannot be supposed of 
such a fair querist, a peculiar form of tooth-brush is 
used, one in which the back is bent at the middle to a 
certain angle, so that the teeth in brusbing are inclosed 
in the angle formed, and the back and front brushed 
at the same time. I have never seen these brashes in 
use, and the suggestion, which Beauty may find 


aon for some of her friends, may be original. —Rat- 


[12262.)—Preas for Cutting Paper Card, &o. 
An ordinary machine in which books or other articles 
are submitted to pressure would do for Country 
Printer's“ purpose. The cutting edges may be set in 
suitable form, and soldered to the top or bottom of 
the working parts of the press, and made to descend 
on the paper or cardboard. Descriptions of contriv- 


ances for cutting paper and envelopes have been 
in back numbers.—Rat-Tat. e = 


112268.) —Ciroular Saw Driving.—If Mr. Davies 
does not like using a drum or pulley on his main shaft 
above 3ft. Bin., he must nse the gin. pulley en the in- 
termediate shaft, and attach only a 2}in. spindle to the 
saw, which would not work well. He must, therefore, 
use a fiy-wheel or dram of larger diameter on the 
main, say 6ft., 9in., and 4in., or 6ft., 3ft., and 4}in-: 
pulleys on respective shafte.—Rart-Tart. 


[12263.] — Circular Saw Driving.— Pulley on 
main shaft 42in., driving pulley of 16in. on counter- 
pulls : Fy eae shaft, a pulley of 60in., driving 

0 OR saw 6 i 
Per miak at pindle, will give 700 revolutions 

[12268.]—Ciroular Saw Driving.—James Davies 

(an obtain the speed he requires for his dicalit paw 


is that your fixing solution is not strong enough. This’ 
cannot be too strong. Fill a large glass bottle as full 
as possible with hyposulphite of soda, leaving room for 
a small quantity of water, as the solution is used add 
more water. Thus you will get different strengtha, the 
best of which, of course, you will use. The whole of 
the creamy film which is on the plate after developing 
must be dissolved, which leaves the picture clear and 
distinct.—J. H. H. 


[12288.] —Strengths of Wrought-Iron Shafts. 


m x rev. per min. . norse-power. 


(23) x 170 $ = 
300 = 1828 hqrse-power.—S. J. 

(12270.] —Charcoal Furnace for Model Boiler. 
—It would be best to allow the boiler to sitin a cast-iron 
vezsol somewhat larger, with a small opening at top 
for the smoke and blast steam to escape. By tbis 
arrangement the spirit lamp mentioned could be used, 
leaving a space at the bottom for either lamp or char- 
coal, with furnace door and draft holes underneath. 
A lamp of the dimensions given, with three jets, ought 
to raise steam enough.—Rat-Tat. 


[12278.]— Water Power.— “ Batis” may allow 
the water to descend through a wide tube for about 
12ft. from his mill. There will be a considerable rush 
of air and water throngh the bottom of the pipe by which 
he can utilise by employing a fan-wheel.—Rat-TatT. 


[12273.)—Water Power.—As “Botis’’ meglecta 
to give the measure of water that flows in any given 
time throngh his jin. tap, no practical reply can be 
given to his query.—8. T. 


[12275.]—Test for Arsenic.—The following is 
Bettendorff's test for arsenic (Zeitschrift f. Chem. 2 
V. 492). When a solution of stannous chloride in 
fuming bydrochlorio acid is added to a solution of 
arsenious or arsenic oxide in the same acid, a brown 
precipitate is formed, which, after proper washing and 
drying, consists of metallic arsenic mixed with a small 
quantity of stannic oxide. In an aqueous solution of 
arsenious or arsenic acid, stannous chloride prodaces 
no precipitate; bat on adding strong hydrochloric 
acid till the 1 fames slightly, precipitation takes 
place. Arseniferous hydrochloric acid of specific 
gravity 1:182 to 1'185 gives an immediate precipitate; 
the same diluted to specific gravity 1°100 no precipi- 
tation takes place. From this it may be inferred that 
the reaction occurs only between stannous chloride and 
arsenions chloride; further, that in a solution of arse- 
nions acid in hydrochloric acid of specific gravity 1:115 
part of the arsenic is present as chloride, but that 
hydrochloric acid of specific gravity 1'100 dissolves 
arsenious acid as such, without converting it into 
chloride, The reaction above described is extremely 
delicate and capable of detecting one part of arsenic 
in a million parta of solution. On antimony com- 
pounds stannous chloride exerts no reducing action, 
even after prolonged heating; hence, the above 
described reaction may be used to detect arsenic in 
antimony compounds, the solution having been pre- 
viously satarated with hydrochloric acid. Another 
useful application of the same reaction is to the pre- 
paration of hydrochloric acid free from arsenic, 412 
grammes of specific gravity 1'164 were mixed with a 
faming solution of stanneus chioride, the precipitate 
separated by filtration, and after twenty-four hours the 
hydrochloric acid distilled, the receiver being changed 
after the first tenth bad passed over, and the remainder 
distilled nearly to dryness. The acid thus obtained 
gave not the slightest indications of arsenic, either by 
Marsh’s test or by precipitation with hydrogen sul- 
phide. In testing for arsenic acid with silver nitrate, 
the delicacy of the reaction is impaired by the sola- 
bility of silver arsenate, not only in free nitric acid 
and free ammonia, but also in ammonia nitrate. 
According to C. Avery (Sill. Am. J. (2) xlviii., 25), the 
reaction is greatly facilitated by adding to the solution 
of arsenic acid in nitric acid a few drops of a strong 
solution of an alkaline acetate, and then a drop or two 
of ammoniacal silver nitrate. Another very good mode 
of testing is to drop the nitric acid solution of arsenic 
on recently prepared silver carbonate, the red silver 
arsenate then showing itself very conspicuous on the 
white ground. Metallic arsenic and arsenious acid are 
easily oxidised by a mixture of potassium chlorate and 
nitric acid to arsenic acid, which may tben be esti. 
mated as ammonio-magnesian arsenate. — Watts 
“ Dictionary of Chemistry."—R. E. W. 


12277.]—Aniline Black.—The following is from 
Watts“ Dictionary of Chemistry: —Boil together 1 
litres of water, 2 kilogs. of starch, 2 kilogs. of roasted 
starch, 2 kilogs. of aniline, 1 kilog. of sal ammoniac, 
and 1 kilog. of potassic chlorate. When the mixture 


has cooled, and immediately before printing, add 1 
kilog. of cupric sulphide and 2 kilogs. of tartaric acid. 
The cupric sulphide may be conveniently prepared by 
dissolving 1 kilog. of flowers of sulphur without the 
aid of heat in 4 litres of caustic soda of 88° Bm., and 
adding this liquid to a solution of 5 kilogs. of 
sulphate, in 120 litres of water, the solution 
heated to 120°. Also by mixing 100 grms. of light 
aniline (heavy aniline gives brown instead of black) 
with 80 grms. of hydrochloric acid, 10 grms. of man- 
ganese oxide, and 1,000 grms. of water. The precipi. 
tate is washed by decantation, and then mixed with 
ummonia, whereupon its colour changes from green to 
black, and if the 5 of oxygen from the air be 
assisted by due agitation, the colour becomes developed 
throughout the entire mass.—R. E. W. 


[12284.—Essence of Phosphorus.—Easenee ef 
phosphorus is made by dissolving one gramme of 
phosphorus in 100 grammes of rectified ether, This 
should then be dilnted in the proportion of ene part 
of the solution to ten of rectified spirite of wine, and 
one drop is a sufficient dose.—R. M. Harcu, 


[12285.]—Logarithms.—See answers to query 9898 
towards the close of last volume.—ExcRkLSren. 


[12294.] — Engraving by Graphotype.— 
Graphotype is not superior to wood engraving at al. 
In the grapSotype process, if the lines of a tin? are 
under a certain width apart, the brash will not clear 
it sufficiently, and, consequently, it will print dirty. 
Another fault is, that the ends of the lines are not 
lowered ; therefore they print hard.—XYLOGRAPHER. 


[12296.)—The Nightingale.—I have waited » 
week, expecting some of our friends in the 
Riding to reply to this query, to which I can reply 
the affirmative. There has been two 
heard nightly in Aketon wood, about two miles 
Castleford, during the whole of the spring months ef 
the present year. They were so near together that 
they could be heard at one and the same 
myself only went on one occasion, and then only 
heard one of them, but two of my sons whom I left 
behind heard them both the same night; as did 
scores of my neighbours both before and after that 
time.— Bop. 


112800. — Direction of the Terrestrial Wert. 
dian.—If “ Youngster” will take the trouble to 
consult replies to queries in the last few volumes bo 
will find numerous directions for 


volames for him. 
1870.—W. R. Brat. 


112304.) —Phrenology. — The period of arne 
teristic development differs very much in 
individuals, and I should recommend Saal Rymea ” 
to go into his garden, make a few observations in 
writing respecting the period of development of his 
plants indoor and outdoor, apply the same or 
synonymous terms to the human plants he seas every 
day, and he will arrive at a correct solution of his 
ppt nome children 5 their characteristic 

ualities at a very early age, are precocious—s.¢., 
developed too early, a diseased condition, often saper- 
induced by parental vanity—the sequel, early death. 
Others arrive at thirty years of age before they chow a 
spark of intellectuality, others are idiotic and never 
do. Saul Rymea {says if ” the brain exercises any 
influence on the shape of the cranium, to which I 
that all growth is from within, and would ask, does 
the bark of a tree obstruct ite growth? And now for 
the horns of the dilemma. Saul Rymea” 
correctly in supposing the brain capable of infi 
the shape of the craniam before the latter has assumed 
its osseous nature, but “Saul Rymea” must learn 
that education, as he applies the term, is 0 
misnomer, for he seems to labour under the 
error of regarding it as a cramming 1 whereas 
the of mology of the word itself furnishes a 
complete solution of our friend's dificalty. The 
fact is, our edacation bevi..« before our birth. 
Bat to be brief, and not lay myself open to the 
charge ef monopolising space, I conslade by asking 
Saul Rymea’s” attention to the following -—¢1) 
The pre-natal influences are nearly ev 
prove it read biography. (2) The soft and im 
state of the infant brain: mere physical pain, as in 
teething, often produces death, by shattering its nerves 

conval- 


to pieces—these are the mother's words— 
sions. (3) The sutures of the cranium, which Natere 
has not forgotten to provide, to facilitate the synchro- 
nous growth of brain and cranium. ' Sanl Bymea” 
should ask any old woman about this point. (4) As 
regards edacation, I now refer, of course, to nate? 
influences; it is a fact that every look, frewn, 
angry word, or tone, educes similar feelings in the 
child; but Saul Rymea” will find it necessary, in al 
his inquiries, to remember that in each of these in- 
flaences Lord Bacon's concise remark, it feedeth what 
it findeth,” applies with incontestable force. Gan} 
Rymea” must not, however, think my remarks in the 
slightest degrestainted with materialism, fatalism, .. 
as the views I have expressed are perfeotly 

with a progressive spirit; and since no child is cam- 
sulted as to when and where, in what age and com: 

it will be born, neither can it eradicate after its 

any of its powers; the only thing it, or Saul Rymes, ** 
can do is to modify their manifestation. —ULTR.s- 
MARINE, 


[12804.] — Phrenology. — Phrenologists will not 
allow that they are in the dilemma Saul Rymea“ 
supposes, for they allege that the bones of the skuil 
as they grow are monlded sé as to ft the brain, and 
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that they continue to 
menoes, and that if the intellectual faculties and moral 
sentiments be more educated by exercise than what 
they call the animal propensities, the fore and apper 
part of the head gives more and becomes larger in pro- 
portion than the hind part of the head. They farther 

that the shape of the head may alter very con- 
siderably, though more slowly in adults, and does alter 
if some organs of the mind, as they call certain portions 
of the brain, be more exercised than others. do not 
consider what is called phrenology either precise 
enough or proved enough to rank with established 
science, but it is far more like a science than ite 
opponents would represent it, and a great deal of usefal 
knowledge is taught by phrenologists, along with not a 
little that has but little foundation in true observation. 
Pu o. 


112804.]J—Phrenology.—“ Saul Rymea asks at 
what period of life the organs are developed. As our 
motto is Res non verba quaeso, I will answer him as 
briefly as possible, There is no period of life at 
which the organs will not grow if vigorously exercised. 
In childhood the propensities preponderate. Then the 
intellect becomes developed, and next the moral facul- 
ties. Thero is no definite time for the development of 
organisatien after birth; circamstances tend greatly to- 
warde developing particular organs. If “Saul Rymena” is 
at all conversant with anatomy he must know that the 
brain is first formed before the boney particles are 
laid down, conseqnently the bones of the skull adapt 
themselves to the brain, and are not completely ossi- 
fied for several years after birth. Now for the dilemma 
into which he presumes phrenology to be placed—viz., 
that the organs cannot grow after the skull becomes 
ossified. Two processes are continually at work in the 
human frame—viz., absorption and deposition. Pre- 
suming an organ to be actively exercised, there is a 
considerable friction between the convolutions in 
action and the corresponding interior part of the 
cranium, and as a matter of course the waete matter 
is carried off by the absorbents. So active is this that 
in many cases of madness the skull becomes quite 
sore and painfal to the touch; in some cases quite 
worn through. I possess the skull of a drankard 
worn in this manner in the region of the temples. Let 
„Saul take a skull of any person (if known all the 
better), and place a light within it, and he will see the 
active organs where the light shines through. As to 
his belief or non-belief it matters little, the facts are 
the same, and we can say with Gall, This is truth, 
„ at variance with the philosophy of ages. W. 
BISP. 


[12804.] —Phrenology.—" Saul Rymea” appears 
to think that the organs of the brain, according to 
phrenology, are indicated by “ bumps” on the skull, 
whereas, in general, the surface of the skull is per- 
fectly smooth, and it is only when an organ is developed 
in excess of the neighbouring organs that an elevation 
or protuberance is presented. The brain of a child at birth 
weighs about 100z., and that of an adult from 241b. to 
841b. (Cuvier's weighed 41b. 100z.); andas the brain of a 
child com pletely fills the skull, the latter must, of conse- 
quence, be considerably expanded and enlarged to 
contain the additional volume of brain when it reaches 
maturity. Any anatomist, without appealing to pbre- 
nology, will cai “Saul Rymea on this point. 
Cuvier states that the brain moulds itself in the cavity 
of the skull, which it fills exactly in sach manner that 
knowledge of the bony part gives us information at 
loast of the form of the exterior of the brain. Itis 
patent to every one that the brain and skull of a child 
are considerably smaller than that of an adult, and 
hence both of them must be enlarged to a considerable 
extent before they arrive at maturity. How could this 
occur if the bones of the head are not distorted by the 
soft mass of the brain’? The skull is not an ada- 
mantine barrier confining the brain within specific 
boundaries. Although a strong, it is a changeable 
covering, will always accommodate itself to the 
development of the brain during its growth. There are 
many inetances on record where in certain diseases of 
the brain the bead has been enlarged to twice its 
normal dimensions. How could this happen if the 
skull did not expand to meet the requirements of the 
enlarged brain? I hardly know what Saul Rymea” 
means when he states that “ either the brain must have 
received ite peculiar development before edacation steps 
in,” . Surely, he does not suppose that education 
either creates or develops organs. It only intensifies 
their action or gives them more vigour, but Nature 
herself gives the tools, and education only applies them 
to their legitimate use.—NorTHUMBRIA. 


(12805.] Looomotives.— The principal advantage 
is that the heat is more fally otilised in a long-bar- 
rolled locomotive than in a short one, and, as a con- 
sequence more steam generated by the greater area of 
heating surface. There are also many disadvantages ; 
a greater waste ef boiler tubes by the blast cinders, 


and cost of re : bat some eers think that the 
one or two advantages of long-barrelled locomotives 
more than connterbalance their numerous defects.— 


Rat-Tat. 


(12806.) — Botanical Names. — The botanical 
mame of the Persian or French willow is Epilobium 
angust dib um, the flowers, which are purple, grow on a 
long apike; the plant is a native of Britain—it will 
grow almost everywhere, even in the confined air of 

ondon. Its congener, Epilobium hirsutum, is a fine, 
showy plant, with large rose-coloured flowers. It 
thrives woll in damp sitaations.—W. R. Brat. 


(12806.) — Botanical Names.— The French 
willow is Epilobium angustifolium, natural order, Ona- 
grass. I cannot find such a name as rose-pea in any 


long after education com- | of my books. It may be Ononis campestris, a plant 


with pea-like, rose-coloured flowers, and leaves accom- 
panied by spines and prickles.—Cornusu. M 


(12811.}—Hydraulio.—The well being 25ft. in 
depth, containing 10ft. of brackish water, there aro 
15[ft. of rain water added to it, which, being intimately 
mized, renders it tolerably palatable, and as long as the 
water is above the spring level, of course, no more 
brackish water will flow in. Glaston's“ error a 
to be that he imagines that the two kinds of water 
ought to keep separate. Now, beer aud water, differing 
considerably in specific gravity, can only be filled into 
a tumbler and caused to keep separate by interposing 
a silk handkerchief, and the slightest disturbance, such 
as pumping, would inevitably cause instant com- 
mingling. I very much doubt the possibility of any 
two sorts of water being introduced into one recep- 
tacle without instantly intermixing. Also, it must be 
taken into account that when the natural spring level 
is added to, that it will flow back out of the well until 
the one balances the other.—A., Liverpool. 


[(1281L)—Hydraulic.—The light water is on the 
top not only in the well but also in 
the tube, and therefore the light 
water comes out of the tube and the 
top of the tube is im again 
filed up with light water. The 
water moves round as the dotted lines 
show. The water moves like the 
air in this respect. If you open 
a barrel of beer, wine, &c., in the 
lower part you will get the fluid 
from the top.— H. MEYER. 


112817. — Bed Prussiate of 
Potash may be prepared by acting 
on a solution of yellow prussiate 
with chlorine till it no longer gives 
a blue precipitate with iron per- 


salts, evaporating and A 
—8. BOTTONE. 


(12818.]— Artificial Oils.—The oils mentioned 
are isomers, but have not as yet been converted into 
one another. Oil of cinnamon and oil of winter green 
can be prepared artifically. See Roscoe's '' Chemistry,” 
1871 edition.—S. BOTTONE. 


(12819. —Dyeing Pulp for Sugar Paper.—Add 
a small quantity of green copperas. You can get it as 
dark as you like by increasing the dose.—§. BOTTONE. 


(128231.)—Chess Player.—I have stated in my 
chess columns in the Gentleman's Journal, and also in 
the Echo Americano, that the antomaton chess player 
at the Orystal Palace is moved and worked by a man 
who is concealed in the figare. I wrote a longer 
article on it about three or four years ago, which 
appeared in two or more German papers and was 
afterwards translated for the Dutch paper — 
H. MEYER. 


[12828.] — Scareorowys.— Try a set of model wind- 
mills, carrying pieces of looking-glass on the arms. 
Proved.— . BOTTONE. 


[1288 1.] —Geometrical.—Let the given points be 
called A and B; join them. If the line A B be at 
right angles to the given line it is impossible to solve 
the problem, unless the points A and B be equidistant 
from the given line. If A B be not at right angles, 
bisect it, and through the point of bisection draw a 
straight line at right angles to A B. Produce it, and 
it will ont the given line in the 8 point. Prove 
by Euclid's Elements,“ Book I., Prop. 4.—Czrvus. 


112881. -Geometrical.—With any radius exceed - 
ing half the distance between the ts (their fall 
distance is a good radius to take) strike arcs from each 
of them intersecting ; and a sabe a line throagh their 
two intersections has any point in it equidistant from 
the two centres; consequently will cross your given 
line at the point required.— E. L. G. 


(12881.]—Geometrical.—L Ll = the given straight 
4 line. PandQ are the 
E two given points. BP 

K Fi = B Q.—H. MEYER. 
* J (12886. —Vine Root. 
\ — Cuttings from the 
ON vine may be struck in 
X theearly spring months, 
\ under glass.— B. Bor- 

‘a TONE. 

(12888.]—Hyacinth 
q Bulbs are dried ahd 

r Ad stored in paper b 
N 
` * 


` AB=QA 


| 
i 
i 
LQCAR>LPCL 


3 hung up. Plant ont 
L J. “ie . 2 Ootober or November. 
—§. BOTTONE. 

\ 02840.) — Flour 

Paste.—A few drops of carbolio acid, or a few grains 

of corrosive sublimate, added to each pound of Lene 

made, will prevent mouldiness. Essential oil of cloves 
is also recommended.—S. BOTTONB. 

Pronunciation.—The “th” 

pronunciation; the “sa ” is 


(12848.] —Spanish 
sound is the ouly correct 
slovenly.—-§. BOTTONE. 


12848. — Spanish Pronunciation. — I wish 
some competent traveller would answer one part of 
this query—namely, whether what the grammars say 
of every z, or every theta (as Spaniards call it) really 
appliee to that letter when final, as in the words vez, 
paz, cruz? I bave heard natives of Spanish America, 
except when decidedly vulgar, so constantly give the t^ 
sound (sharp as in tink) to both ce, ci, and the initial 


and medial 2, as to leave no doubt of its correctness ; 
and also give the final d, as of Verdad, Madrid, very 
near our fiat th, as in the; but a final z I have only 
hearé sounded like Mnglish z, and 1 should like to 
know whether this is an Americanism ?—E. L. G. 


(12848.}—Spanish Pronunciation.—I beg to 
assure Onst Steel” that the Oastilians and inhabi- 
tants generally of the Northern ab haga of Spain do 
most certainly pronounce the c before e or f, and the 
z before any vowel, as th (hard), and not as . They 
talk of Zaragoza, which they pronounce as if written 
Tharagotha, and they say Ciencia (pronounced 
Thčénthia), meaning nce. These pecaliarities I my- 
self have heard in North Spain, especially in Old Oastile, 
bat I was told that in the southern provinces, ially 
in Andalusia, the sounds given above are changed to that 
of s sharp, and such words would be 3 
Saragosa, and sténsia. Though the Castilian is the 
purest form of pronunciation, I am inclined to think 
that the Andalusian form is of wider use, and it is the 
one which is almost invariably used in South America 
and the Spanish settlementa.— Wu. Waray. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain un- 
answered for fwe weeks are inserted in thie list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow eontri- 
butors. 


— 


Since our last “C. W.“ has answered 11650; “The 
Harmonious Blacksmith, 11766; ‘ Ajanea,” 11778 i 
“ Sirius,” 11879, 11898; “Excelsior,” 11888; “R. H. 
11892; “ Thetama,” 11910. l 


Chemical Properties of Tea Leaves, p. 288 
Extract of bss Ip 

Edward’s Graphogenic Apparatus, 288 
Dry Solder, 288 
Chuck, 288 
Hair Turning White.—To “ Auld Reekie,” 288 
Keeping Dust from Turret Olooks, 288 
Liquor Oils, 288 

The Gyro Pigeon, p. 289 

Dissolving Bone, 289 

Sun Screen, 289 


Poultry Breeding, 280 
Rosin Grease, 280 

Aérated Water Machines, 280 
Canaries, 380 


QUERIES. 


— — 

112880. —Sulphurous Smell after Thunder- 
etorms.—A gentleman asked me the other day if 
I knew what was the cause of the sulphurous smell 
which succeeds a thunderstorm. I replied that it was 
gone attributed to the formation of ozone. But he 
said that it is a well known fact that there is no ozone 
in China (according to the usual tests), and yet the same 
peculiar smell is noticed. If any of your correspondents 
can verify or ex the circumstance, I shall be greatly 
obliged. —B. 

[12960.)—Pivots.—WiHl brother inform me the 
best way to barden small for putting pivots into 
staffs, &. ?—No Sort SOLDER. 

[12861.}—Carbon or Charcoal Pipes.—I wish to 
make some tobacco pipes of the above material. Will 
any reader describe the process ?—W. ALLAN. 


(12862.] —-Formula.— What is the formula for fi 
aa E of the middle fustrum of a circular spindle 


[13808.] — Recovering Indigo. — I should feel 
obliged if any of our” chemical correspondents would 
inform me how to recover indigo from other einer 
grease, and dirt. I have a sreat gensy, and i 
should contain about 28 per cent. of indigo. . B. 


[19864}—Hoist.—I have made a hoist from a sketch 
by H. R. Gwastad, given in your very valuable journal, 
Fob. 9, 1872, reply 1 . Everything is fitted up in the 
best 5 manner, oe cert fr ara din. wide, and 
turned ving on In. diameter 
strap An. wide. twill lift 601b. well, but I want to lift 
140lb. This it will not do. Will H. R. Gwastad or some 
other obliging correspondent tell me through your 

ournal where I am at fault, as I have been at a con- 
siderable expense in fitting it up?—BoLTON TROTTER. 

(12965.]—Elder Flower Wine.—To each gallon of 
water put Ad. of fine brown sugar, one lemon, and lib. 
af raisins. The raisins are to be picked. chopped, and 

ut into the cask; boil the sugar and water, and pour 
over the elder flowers, and when new milk warm, put 
a little yeast, and for each gallon of liquor put a 
int of elder flowers, which must be ple off when 
Just ready to fall off the trees; pick them clear from 
stalks, then let all work in the tuba day or two, then 
turn into the cask on the raisins, and when done working 
bung up and keep fortwo months. The above is an 
1 5 one se fear the wine is Herer 
brisk and spar as it ought to be. Oanany of y 
readers inform me wherein I fail to make it so?— 
WAYRHYLETS. : 

(12966.]—Pianoforte without Strings.—I am 
mach obliged to “ The Harmonious Blacksmith ” for his 
kind attention to 10 357 respecting soundboards 

p. 0 


17 In hie reply nudes to a plano with- 
gath the patent of Mr. Goldsworthy, and also to 
one which he possesses, formod with vibrating spring 
bars, of which, probably, the sounding wire of an 
American clock is a rude yet apt Illustration. Doubt- 
leas, as The Harmonious Blacksmith” is a most inge- 
nious and acientifie mechanic, this plano of his is not 
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only curions but harmonions—even an improvement on 
Mr. Goldeworthy’s instrument, and, therefore, a descrip- 
tion of it could not fail to be highly interesting to the 
readers of the EncuiisH Mecuanic. I trust be may 
regard it in this light, and de induced to give his fellow 
mechanics such a practical account of it as will set them 
all either constructing or thinking. A plano of this 
class hus the pleasing peculiarity of remaining con- 
tinually in tune, never requiring but the first tuning, a 

uality emtnently desirable on shipboard. I think, too, 
1 could be constructed more cheaply than the ordinary 
instrument. — E. B. FEIN ESS I. 


n2367.) — Oval Turning.— I require to turn a 
number of pieces of hard wood of an oval form about 
fin. in thickness, and Sjin. length of oval having only a 
simple lathe Iam confined to circles. Can any of our“ 
correspondents kindly inform me if any special form of 
lathe i required for ovals, or can it be managed by a 
chuck? If so, where are snch chucks to be procared, 
and the probable cost? Any information on the subject 
of oval turning will be acoeptable.—PROrO. Bris- 
TOLIENSIS. 


jJ—Imitation Bronze.—I am exceedingly 
obliged to M. W. Bolton for the imitation bronze recipe, 
the effect of which is excellent. I, however, find a great 
diffculty in dissolving the corrosive snblimate. Ought 
it to be boiled in the vinegar, or would it be better to 
dissolve it in some kind of acid ?—J. W. O. 


(12869.)— Water Powder.—I want to get an instra- 
ment to make water powder (French poudre d'eau). On 
the continent I have met with a small apparatus iB 
Indiarubber of English make and patent, much cheaper 
and working nearly as well. Oan any subscriber give 
me some information, as the makers I have asked abou 
it do not know such instrament ?—L. J. V. G. , 


(12870.}—Liquid Rosin.—Will Fiddler“ allow me 
to ask him if he has tried the colophoninm or liquid 
rosin lately advertised, and with what result L. J. y. G. 


(12871.)—Truss.—I shall be mach obliged to any of 
your readers who can inform me where I can get a truss 
for rapture, that can be worn when bathing ; or whether 
there is anything of the sort made specially for the 
purpose. The suffering is so intense when swimming 
that I am afraid I shall soon have to forego that pleasure 
unless I can get relief. —NosBOR. 


2372)—German Concertina.—I have been re- 
ag a German concertina of my own at home, and 
should like to know if any of “our” readers can tell 
me how to get out of my trouble, for I have made a set 
of four plates of tongues in steel instead of metal, but 
I cannot make them speak. I have tried every way, bat 
I have failed.— AMATEUR. 
112378.]—Softening Spring Water:—I have a 
deep well of excellent spring water, but unfortunately too 
bard for general domestic use. The interior circle of 
well is 3ft. Gin. diameter, with an average depth of 2ft. 
in water, which does not flow over at any time, nor fail 
in supply even in extreme dry seasons. I wish to know 
if some chemical production cannot be periodically put 
into the well, in proportion to the daily consumption of 
water, and thereby render the same more soft and 
effectual for its many services. As each backet of 
water dipped from the well would probably weaken the 
action of any chemical influence threugh the continued 
supply from the spring, would it be more effectual if 
contained in a tank for daily use? Perhaps your 
talented and instructive correspondent, Mr. Bottone, 
will favour me with his suggestions for relief in this 
dificulty.—GitLex, Ontario. 


(128741—- Ancient Wrought Iron.—We are told 
by Mr. Forbes, F. R. ., in his report on the progress of 
the fron and steel industries (Feb., 1872), asa proof of 
the antiquity of iron smelting in India, and also of the 
large forgings in wrought iron which could be executed 
by a people who now appear to have entirely lost the 
art, the fact that Mr. Mallet has directed attention toa 
wrought-iron pillar situated at the mosque of the Kutub, 
near Delhi, which must be more than 1000, and may be 
as old as 1500, years; yet is as large as the screw shaft 
of some of our largest steamships; that part of the 
colamn above the level of the soil being 48ft. high, with 
a diameter of 14ft. 4in. at the base, and 12in. at the to 
immediately below the elsborately chiselled capital. 
Are there any among your obliging correspondents who 
can throw more light upon this eventfal period of early 
vr aa v. the present age of machinery ?—GILLEX, 

otario. 


112875. —Metallio Stain for Wood.—I have heard 
of such giving a very dark—almost black appearance 
to deal; afterwards to be varnished. Will one of “ our" 
correspondents oblige me with name and mode of pre- 
paration ?—GILLEM, Ontario. 


2876.)—To The Harmonious Blacksmith.” 
It would give me great pleasure to comply with the 
request contained in the postsoript to letter 2416; but 
I soarcely know what it is on which my opinion is 
desired. If our friend will kindly Jighten my darkness 
on this subject, he will oblige—Bzacox Louau. 


[12877.)—Fall of a Bullet.—I was about sending a 
question on the following subject, when I happened to 
see Mr. Proctor’s letter on “Spinning Tops and Gyro- 
scopes” in your last issue. In this letter he says :—" It 
is, of course, perfectly true that gravity draws down the 
moet swiftly travelling bullet—fired horizontally—so 
that it reaches the ground as quickly as a ball dropped 
from rest from the same height.” In a book on practical 
mechanics a similar sentence to this is modified by the 
words “from the top of a high tower,” being added to 
the phrase “fired horizontally.” I can conceive of a 
bullet fired, and a ball or bullet simultaneously dropped. 
from the top of a tower 200ft. high reaching the ground 
N bat it seems to me impossible that a 
ball dropped from the height of 4ft. from the ground 
should take as long in falling as a bullet fired horizon- 
tally from the same height. I should be much obliged 
if Mr. Proctor would make this matter a little more 
clear—by diagrama if rip yang Aig that he has per- 


formed a similar operation for the 
alles upward deflection of 


13378.) —Bat Making.—Whaet tool does a bat maker 
use in smoothing; and how do they make them hard so 
that they will not dent with the ball? Which is the 


beat glue for glning in hand! 
for handles a andles? Where can I get cane 


| how to do so 
(12%79.)— Packing Piston Rimgs.—Referring to} are not 
query 12158, concerning packing rings of piston, I would ` 


like to know whether A., Liverpool” intends the piece 
of sheet brass to be fastened inside. I would also like 
to ask if gun metal would do for rings, as I have an iron 
cylinder I would like to put ap.—Donpa.x. 


[12880.}—Light.—Let there be a darkened room with 
no entrance save a door faeing the sun: in that door let 
a hole be bored, and a ray of light comes in; cover the 
nole. what has become of that ray of light?—Dar BACH 
y BHIP. 


[1288L)—Education.—In common with many otber 
subscribers I have boys to educate, and as I am not tied 
down to any part of the country, I should be glad to 
know what towns offer the greatest advantages. I want 
an education to fit them either for professional or busi- 
ness life, and it must be cheap. There are, I believe, 
some institutiona in which boys are educated with a 
view to the royal and merchant navy; also a college 
where the relations of medical men enjoy certain ad- 
vantages as to fees, &c. I should prefer a seaport town 
or the neighbourhood of London, but this is not essen - 
tial. Any partioulars will be very acceptable to—PATER- 
FAMILIAS. 


[12883.] -Electrical.—I shonld feel grateful to Mr. 


| Tonkes or any other electrician, if he would inform me 


in what book the partioular subject of determining in- 
ternal resistance of a battery by means of a tangent 
gaivanometer, the power of the two cells, amount of 
external resistance brought in by the Introduction of 
coils. Although this is an old subject, vet in the booka 
on the subject which I have studied, I have found it 
either entirely omitted or else skimmea over. Accord- 
ingly, if Mr. Tonkes would explain it fally or else name 
some book in which it is so done, I should be most deeply 
obliged, showing how the sine gulvanometer differs 
from the tangentin construction. In reading a work on 
electricity, I saw it mentioned that a machine entirely 
made of guttapercha with rubbers of hareskin was both 
less expensive and also more powerful than a plate glass 
machine of the same size. I should be obliged if any of 
your contributors that have tried it would state their er- 
perience, and also the cost as compared to an average 
plate machine.—E. N. D. 


[12388.)— Working Perfect Plane Surfaces.— Will 
any reader kindly describe a good method of grinding 
portet plane surfaces, and polishing the same 7—R. 

BERTS. 


(12384.]—Coppering Carbon.—Will some reader of 
the Mecnanic please have the kindness to tell the 
easiest way of preparing carbon, so that copper plate 
may be soldered to it ?—F. J. WALL. 


(12885.)—Sulphur in Wall Papers.—I bave re- 
cently had an air-tight glass case papered with an ultra- 
marine paper, and find silver goods pat In it discolour 
very rapidly, and as this stultifies the object of a glass 
case, I should be obliged if any “mechanic” would snggest 
a remedy to me. My iden is that there is sniphur in the 
colour, from the character of the tarnish. If so, I suppose 
there is no remedy but tearing off the paper and putting 
a new one.—- GGR. 


(12886.J—The Prevention of Incrustation in 
Steam Boilers.—Having proved that the use ofa few 
pieces of oak (the greener the better) in a steam boiler 
prevents incrustation, I should like to inquire the why 
and wherefore of this. A dark powder results from the 
use of the oak, which half an hour's work will remove 
from the boiler, whereas formerly it ocoupied twe of my 
workmen for two days, at intervals of a month, to chip 
off the Incrustation with hammers, this being, besides, 
a hot, arduous, and irksome task.—J. D. K. 


[12887.J—Amateur Organ Building.—Thanks to 
“J. D.“ fer kind attention to query 11887. Iam sorry 
I did not mention at the time that the only room I have 
available is 18ft. long by Sft. 6in. wide, so that I shall, 
under these circumstances, have to elongate the dimen- 
sions given, making the same area—viz., 7ft. by 2ft., 
allowing for Bourdon, which will have to be pat at the 
back. Will bellows of these dimensions be more dificult 
to make, and will double feeders be advisable to make it 
do its work well? Would it be better to make the 
Bourdon on a larger scale than 6in. by 5}in. CCC, for 
the organ in the above mentioned query, or will it be 
powerful enough on a 2jin. wind? Which is best, a 
Bourdon of small scale, well blown up, or one on a large 
scale, moderately winded? Of course, where room is 
the greatest consideration, the former is best, but which 
is really most efficient? Iam glad to see that J. D.“ 
is better, and hope to see soon a continuation of his 
interesting papers, as no doubt a great many besides 
myself are at a standstill for further instructions.— T. Z. 


112888. —Onions.— Will any reader tell me which is 
the best kind of onion seed to aow at the end of July, in 
order to have very large onions for exhibition next 
summer, and yet have the property of keeping well. 
I have tried the Tripolian onion. but it does not keep 
very well after it is taken up.— A Coa. MINER. 


[12889.] —D Mercury.—I have a lot of mercury 
which seems to adulterated with lead, tin, or some 
other combustible. Will any kind reader of the Exorlisn 
MECHANIC please to give some information as to the 
best way of cleaning ont the adulteration? Also, how 
is n barometer tube cleaned after being filled with the 
above ?—C., Glasgow. 


[12390.] -Chemical.—T he writer would be obliged 
to any of your readers whocan inform him of one of 
the best works on elementary chemistry suitable for a 
—Home Strupenrt. 


(129L]—National Losses. — Havo any political 
economists formed any estimate of the absolute loss 
under all heads which we, as a nation, are called on to 
make good annually ?—ExcELSIOR, 


[12892.]—Bee Management.—In November last 
I became the possessor of three stocks of bees in atraw 
hives. I know nothing of bee management, and the 
result was that two out of the three stocks died in May; 
the remaining stock is very light. In taking ap the 
hives I found on the floor bcard a number of maggots 
gin. long, and protected with sometbing like woul. In 
taking out the oomb I found that the maggots had made 
roads through it in all directions. I also found six 
maggots on the floor-board of my remaining hive. 
I have made a wooden hive llin. square. My wich fs to 
transfer the bees from straw hive to the wooden hice, 
I know not, as the straw and wooden hive 
the snme size and shape. I wish to know how 
to transfer them, and when.— W. T. L. 


(12398]-To Steady a Sketching Board.—Masy 
I trouble a correspondent to advise me about steadying 
a drawing-board, to which is attached an optical instru- 
ment, such as a camera lucida, in any place? I suppose 
a tripod stand is the most likely thing, but even that 
puzzles me in endeavouring to steady it. on stone pave- 
ment, for instance, and how about the wind? —PoLos KI. 


[12894] - Fret Saw.—I have a fret saw, which makes 
a rare clatter. What is the best arrangement for 
making the least noise ?—Cuip. 


(12995.] —Extracting Wax from Old Comb.— 
How can I extract the wax from some old comb? I have 
tried boiling and straining it, but can get no wax. 
I have been turning ont some ald hives, and want to do 
something with the comb, which is mostly black with 
age.—W. HAWKINS. 


(12896.]—Rouge.—Will any kind friend tell me the 
practical method of preparing rouge or plate powder as 
made in factories (rouge and putty powder works) from 
sulphate of iron 7— L. T. W. 


ne) —~Boatbuilding.—Will some reader kindly 
inform me what sort of wood the ribs and planking of 
boats are made of, whether the ribs are bent or cat to 
the required shape? Also, what shape the planks are 
cat so as to get a straight gunwale: are they cut taper- 
ing on both sides or only one ?—W. 8. 


(12898.]—Silver and Gilt Articles.—Can some 
of the numerous readers of this journal give me a few 
hints on the best means of cleauing and restoring to 
its original colour old gilt, parcel gilt, and silver 
articles, without injuring the articles? Also, tell ine 
how frosted silver can be cleaned and whitencd ? [a 
there any work on this subject from which I could cet 
any information? Is frosting, burnishing, oxydising, 
&c., beyond the skill of an amateur ?—SPERO. 


(12899.]—Organ Building.—Will any of “oar” 
readers interested in organ construction kindly give a 
description of the viol d'amour atop? Also say if there 
is any difference between the Wald and Claribel Autes, 
and which is the best way to arrange the pedal Bourdon 
when the room is only 8ft. high: to lay the pipes down 
and have vertical windchest, or to elbow them as reeds 
are sometimes done ?—Y. Z. 


(12400.] —Parrots.—Can eny reader tell me the name 
of a pair of parrots that I have? Breasta and tops of 
herds bright scarlet, throats blae, backs red and black. 
lower parts of wings green and blae, tails light bisa 
underneath and very dark blue on top, slate coloured 
feet, horn coloured bills. They rare about 18in. or 13:e. 
io length, half of which is tai). I also want to know if 
they are likely to breed, for they feed each other like 
pigeons.—F. 8. M. W. 


[12401.]—House Painting.—I am about to do soms 
painting. Will any of “ oar” readers inform me what 
proportions of white lead, turps, boiled oll, and driers to 
use ?—J. W. C. 


12402.) — Grease on Leather Bands.—Can arr 
fellow subscriber inform me if it is possible to take ont 
groase from leather bands, so as to look new again ?— 
WHOLESALE. 

(12103. — Brass Moulding.—Can any reader lo- 
form me what process lead has to undergo before it will 
mix with copper and zino? Ihave been told that it cas 
be killed by some chemical —NorTtTincHam. 

(12404.] — Trigonometrical Theorems. — Tis 
following theorems can be deduced from Legendre, Ut. 
IIL, pr. 18, or from Euelid VI., 8.— 


24 = tan. 2A — tan. A 


Sec. ak : (1) 
tan. A tan. 5 
Bec. A = —2ũłã7é: : (3) 
tan. 7 


Will some mathematician furnish the deductions, either 
from Euclid or Legendre, and prove the same by trigc- 
nometry ?—THetaMu (Horsham). 


(12405.]— Boiler for Model Steam boat.—Can arr 
subscriber tell me what should be tue shape and size c! 
a boiler I should want for a model paddle steaab>at 
8iin. depth of hold, 4jin. beam, and ft. Sin. lone? the 
size of my cylinders are four-tifths of an inch diameter. 
and ljin. deep. What material would be best ?—a. W. I. 


[12406.)—Worm-Eaten Violin —I have an old 
violin, rather badly worm eaten, can any one tell we 
bow to prevent further decay 7—F. 8. 


12407.] —Checkering Tool — Can any correspre- 
dent inform me how to make a checkering tod for 
olleckering hard wood or ivory; also how to make steei 
rings, 2in. long, lin. diameter, jin. thick, which mas +e 
sound ?—A TRIMMER. 


(12408 ]—Quill Pens.—How are quills prepared to f: 
them for making pens.—Spenro, 


(12409.]—Transferring Pencil Dra on 
Paper to Boxwood for Engraving.—Uac anv 2 
your numervas readers iuform me how to trac-fr 
pencil drawings on paper to box wood for engrasi-< 
sa me. E. B. 

12110.) —Chemical.— Will any of your subscriber 
kindly inform me of one, or sume of the simplas! s:t 
most effectual ingredients. or basis of ingredie s. 
which would have the power of preventing marre. 
animal, and vegetable matter from adhering to ids. b= 
at the same time free from any damaging or oortos.:- 
effects on iron? The substance I inquire about n 
not possess adhesive qualities. I want to apply i = 
conjunction with a composition which has the Llo. 
named quulity.— W. J. 


(19411.)] Expansion Joints.— Win any eunbser 
give description of one or two of the bast expan=: : 
joints fora long cast-iron gutter ? State how far spe- 
it is advisable to place them. —ExcgLeron. 

(12412.])—Skew Bridge —In a skew bridge sbor. 
counterforts be placed at right angles to abutments, t 
parallel to face of arch 7—Exog.sion. 

112413.) —~Harmonium —Will “ Pneumatlie Leew-" 
oblige me with a design for a 44 row harmonlum »:= 
dimensions ?—P, 

(12414]—Cleaning Feathers.—Will any one 


me know how tõ clean white feathers on the skim fr. 
grease and blood stain.— . S. 


— — 
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d. — What is the 


[12415] — Provision for Chil 
present value for five shillings per week to be paid with 


a child twelve months old until thirteen years old? 
How can I calculate this, or what must I allow for the 


child's risk of dying ?—J. R. 
n416 )—Spinning.- How many revolutions per 
minute does the spindle make in spinning? How many 
twists are there t 
weft? I desire 
cotton, but answers 
accepted.—J. R 
(19417.) -Hardenin Spiral Springs some 
brother reader would Cindy inform me I should feel 
obliged. I have been hardening them in water and 
letting them blaze off with tallow, but I find them some- 
times too hard, and more often too soft; they are 1/160», 
in., and jin. steel wire. I have tried pairing them 
n oil without letting down, bat they are too soft. The 
gs you buy are hardened very well, bat you cannot 
ways get them to suit you.—BSpPrios. 
of Steel Plate to Air 
Press one let me know what 
would be the greatest air pressure a jin. steel 
plate chamber would resist, and if an atmospheric 
engine bas ever been tried on a railway ?—A STOKER. 
(12419.) —Photography-—Wil some one kindly tell 
mo what is the fixing solution for pictures taken on the 
bichromate of potash and gelatine, or gum mixture ; 
and also describe the whole process, if there is anything 
at all peculiar in it ?—A. 
[12490.: — American Chucks.—Could you, or some 
of“ our’ subscribers to the ENGLISH MxrcaHaNIc, give 
myself and others detail plans of the American scro 
chuck, the Warwick chuck, Excelsior chuck, also the 
Beaeh chuck? They are extremely expensive to pur- 
chase for some of us humble mechanics, and we might 
possibly make them at our leisure if we had detail 
plane. Not req to scale: we could make our own 
proportions. If this request could have attention it 
would greatly oblige myself and other friends. Could 
we also be favoured with the mode of cutting the spiral 
Aute on the drills as sold by Buok, &. ?—CHARLES 
BowLER. 
(12491.] — Enl Photographs. — Can an 
reader kindly inform me how pho Lara may be oa 
Dre by tho aid of magnesium light ?—INDUSTBIOUS 


(12422.}—Steam Power.—Wotld any competent 
engineer enlighten me on the following :—I bave a 
portable steam engine driving a machine making 1000 
revolutions per minute, and I find it very difficult to 
keep up steam, the engine crank shaft making 140 revo- 
lutions per minute, stroke 18in., diameter of cylinder 
Biin. ould it be better to introduce a counter shaft 

th an additional fly-wheel and reduce the speed of 
engine ?—Par. 

(12423.)—More Light Wanted.—In a range of 
shops three stories are built along two sides of a plece 
of groand. How is it possible in a cheap way to give 
more light to the corners where the shops come together 
at right angles? The owners of the property adjoining 
will not allow any windows to over ook them so that 
there is a considerable space in each shop that cannot 
be used.—AnTE LUCEM. 

(12494.)—Preserving Green Peas and Goose- 
berries.—As green peas and gooseberries will soon 
3 geet * a 11 on correspon- 

ent wo ve us the metho opted for preservin 
them fresh in tins for winter 8. N. j S 

(13425.)- The Belgian Glass Trade.—Can any 
reader of the Mzcuanic give any information abont the 
Belgian glass trade, when it was established, who by, 
and where, its present extent, and any other particulars 
of its history and development ?—E. HoLMES. 

(12496.) —Piano.— Having purchased a piano 4 few 
weeks since, when I got it home and began to practice. 
on it I was surprised to hear a terrible rattling of the 
wires, which, on examining, I found to proceed from a 
part of the soundbvard aving beoome divided and 
waved. Could any of my brother readers tell me the 
cause, and a remedy ?—A SUBSCRIBER. 


[12427.]—Entomological.—Can any of your ento- 
mological readers tell me of what EPAR the maggot 
found in decaying cabbage-leaves is the larva? Ahe 
can often be found in the mid rib of the lower 
as it seems to 
travelling along 


maggot 
leaves when they heve turned yellow, 


bore ita way upwards from the stem, 
the natural canals or passages 
loaf-stem. The same or similar larve may be found in 
omer members ae 1921 ite 15 Brassiow when the lower 
eaves decay. sho eto know what 

how 228 got e l 
1Air Vessel for Pump. — How can I ascer- 

tain what size to make an air vessel for an ordinary 
force pump? The pump has a 2in. barrel, and delivers 
a pint at each stroke, the water being forced out through 
a valve at the top part of the barrel. Is it immaterial 
what sized alr-chamber is used, 80 long as it is large 
enough, or must it be suited to the other dimenstons of 
the pump? If the latter, what is the best material and 
shape of which to make it? It is wanted to deliver a 
constant mrem tbrough de abies the quant 2 

¢ re 
(12129.} — An Engineering q .—I am 
twenty-one years of age, and have always had a taste 
for engineering, but unfortunately, never had an oppor- 
tunity of learning that particular business until now. 
What would you recommend me to learn so as I may be 
3 tor K 1 engineer on board a steamer, and 
n 0 serve ina foun 
shop.—J. A. $. SPENCE. eee 


Flint Jack Again. The notorious forger of 
antiquities (who girer the name of Edward Simpson, 
ot Whitby) has, it appears, being very active of late. 
He has turned up at Stamford, where it is stated he 
has been busy manufacturing rings, monastic seals, 
and fint arrow heads. Mr. A. C. Elliott, of Stamford, 
has seca: ak puotagraphen, aon intends to habe 
jate i e young e 
sabricator on his fri visit f 
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ALL communications intended for 


Papers is now recognised as the 
British 
nothing like it has ever 
literature of the game. 
learning and research haracterised 
predecessors is to be found in its pages; its news is not 
b. ancient history,“ and ita problems and games are 
neither “curious reprints” nor, 
s selected from various sources.” 
tains a summary of the proceedings 
in all parts of 
latest games of the best English and foreign 
accompanied by judicious 
and at least thirteen problems of more than average 
merit. 
our province, 
T 
three or four games from actual 


contemporary 
on croquet and other games of skill. 


E. T. Grars.—We 


in the substance of the | W 


OHESS. 


this department to 
to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough - road, Brixton, S. W. 


— 


Tun “ WESTMINSTZE Papers." The Westminster 
leading exponent of 
chess, and for raciness anà general ability 
appears in the periodica 1 

one of the affectation of 
which c 


as the phrase is, 
Every number con- 
of the fraternity 
the world daring the past month, the 
playere, 
notes and instructive analyses, 


We may add, although the subjects are out of 
that the Westmi Papers is also the 
eceived authority upon whist, each number containing 
lay by the finest 


whist players in London, besides articles 


— 


VEYA 
g 
2 


, cade 


White. 
White to play and mate in two moves. 


— 


SOLUTION TO PROBLEM v. 


White. Black. 
1. B to K Kt5 1. P takes B 
2. B to K 2 2. Anything 
8. B or Kt mates aco 


——— 


TO CORRESPONDENTS. 
„ L. G.—We should like to re-publish the article on 
15 ak epee Chess,” but to do so would lead to many 
inquiries which could not be satisfactorily replied to. 
shall, in an early number, commence 


publishing positions in the form of enigmas. If you 
will send us your name and address, the problem you 


mention shall be forwarded. 

A. W. Coorrn.—Problem I. is easy. Problem II. is a 
good problem, and it it stands the test qf further 
examinatien it shall appear. 

„ AInxx.— Problems of more than four moves deep are 

not favourably received by the majority of solvers. 
We to give yours as an enigma. 

G. SLATER — Problem I. admits of a solution in two 
moves— 


E 


Q to R sq. (ch.) 
1) 2. 

(1) Q interposes (2) B mates. 
The other is an interesting composition, and it shall 
be published in due course. 


J. P. (Bedford).—The problem in four moves can be 
solved thus— 

K to B 2 
— 

o) P moves 0 

The one in three moves 

Q R 3 is also wrong—1i 

correct and pretty, and 


G. C. Heywoop.—BSend tho promised problem., 
be glad to hear from ycu at any time. 


. and A. L. (Dulwich).— Problems safely to 
and. 


8. M. BANKER.—Your communication not relating to 
chess has been forwarded to the proper quarter. 


So.utions to Problem IV. (continued). — Wisent 
wich); Hermes; J. Beresford (Vauxhalh; C. J. 
(Portsmouth) ; G. C. Heywood (Great Torrington). 


OConnxcr solutions to Problem V. have been received 
from W. N. P.: H. Dyer (Cardiff); J. Wareham; A. W. 
Cooper; W. Airey Worsley); C. Yeo (Paignton); In- 
ductorium; E. T. Grays; C. J. L. (Portsmouth); G. V. 
Grand (Newcastie); G. Whitfield (Atford); S. M. 
Banker; A. L. (Dulwich); J Beresford (Vauxhall). All 


others are Wrong. 


Bto P 
K moves 


B takes R 
B takes E (4) R mate 
@) anything (3) = 
in which the W K stands on 
B to Kt 4, Ke. The other is 
it shall speedily appear. 


We shall 


ul- 
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USEFUL AND SOIENTIFIO NOTES. 
—@— 


Tarne is but little doubt that many broken wheels 
result from expansion at the hab caused by heated 
journals. Bince the American railroad companies have 
adopted a strict system of inspection of cars and wheels 
they have had far less b of wh 


Drinking Foun Some information as to 


and Cattle Trongh There 
800 troughs under the 

and all are visited, cleaned, supplied 
and reported at the office every week, The 
and water supply 
but the cost of the 


cattle troughs varies with their size and locality. The 


than 1,200 horses, 


annum, more 
at one trough in twenty- 


animals, frequently drinking 
four hours. 

A Novelty in the Building Trade.—An 
Exeter correspondent Frites: A twenty-roomed 
house, complete with grates, stoves, and fittings, has 
just been brought by ship to Exmonth, for transmis- 
sion by rail to North Tawton (North Devon). The 
house wae built in Norway for a gentleman at North 


Tawton named Vicary. It is mostly bailt of wood, 
and, it is said, can e be taken to pieces and pot up 
again in any locality desired. The house will un- 


and conveyed over the London 
to its destination. Great in- 
novel cargo alike by em- 
building trade. Until, 
inbabited any opinion 
the structure must 


shipped at Exmouth, 
and South Western line 
tereat is being taken in this 
plore and employed in the 

owever, the house is put ap and 
upon the stability or suitability of 
be withheld. It should be stated that men have been 
brought from Norway to put it ap, 20 that the owner 
will be altogether independent of homo labour.” 


Schools of Art in the Potteries.—The Schools 
of Art in the Potteries have this year been very suc- 
cessful in the examination of worke sent to South Kon- 
sington. Hitherto the district has not reached the 
dignity of a gold medal award, but this year two have 
been taken—one by Hanley, and the other by Stoke 
School. The gold medal for Hanley is awarded to 
Joseph Ellis, for modelling; and that for fitoke to 
Robert Abraham, for painting from natare. 

School also takes two sliver medals and throe Queen's 
prizes, and seven pupils have free studentships, besides 
which the works of twelve students’ are selected for 
national competition. number of 
students have been 8 
with last year. Besides the gold medal, Stoke Schook 
has been awarded a bronze m 

In the case of Stoke, 
increase in prizes ever last year. 
of the oxamination to Hanley School are 40 per cent. 


Testing Inflammable Oils.—A method of 
testing petroleum and other i 
also of determining their specific gravity, h 
patented in the United States. The apperatas 
sista of an upright glass cylinder supported in the top 
of a chamber formed in the upper part of a base or 
stand. A lamp is placed in the base, the heat from 
which is transmitted through the chamber to the lower 
and the chamber may be 
&c., as required to regulate 
linder contains a thermo- 
and is closed at the top 
to be tested is 
so that the 


part of the glass cylinder, 
made to contain air, water, 
its intensity. The glass o 
meter, which is fixed therein, 
with a brass cover. The burning flaid 
made to completely fill the pas cylinder, 
thermometer is entirely su merged, and cannot 
affected by the sarroan atmosphere. An orifice in 
the brass oover is opened to allow the escape of vapour 
from the faid ander test, and, when necessary, the lemp 
is lighted. A flame is held over the orifice, and at the 
moment ignited the temperature 
of the fluid is correctly indicated 
In ascertaining specific gra 
hydrometer is also placed 
such a manner that its scale tube is free to move up or 
down through a hole in the brass cover. The surface 
of the faid tested is plainly visible through the glass 
cylinder, and the scale may be accurately read. 


—— — — 


Tae “ BUILDING News,” No. 913, JULY 5, ConTaIxks :— 


The Prince Consort National Memorial; Sir Richard Wallsee n 
Collection at the Bethnal-green Museum; Fine Art at the Inter- 
national Exhibition ; Architectural Association ; 8. Aban'a Abbey; 
cholr of Tournay Cathedral: Holdenby House; Women in Art; 
The School Boards; Modern Architects and Their Works.—L ; 
The Strike and Lock-Out ; Prizes at University College: Building 
Intelligence; architectural and Archeological Societies; The 
Institution of Civil Enginéers; Schools of Art; Correspondence :— 
The British Architects and the Conference, g. Austell Central 
Schools; ?- On Modern Scottish 
School Planning Competition; Intercommunication ; 
tary Notes; Ow Office Table; Chips; Trade Newa: - Water Move- 
mont.—Teadere, &. Illustrations—Cholr of Toarasy Cathedral ; 
Drawn by A. N. Bromley; Holienby House; W. Sister and B. H. 
Carpenter, architocts. Pelco 34., post free, 33d. Published af 81, 
Tavistock-stroet, Covent-girien, W.C. 
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to be forwarded to the Editor, at the Office, 81, 


Tavistock-street, Covent-garden, W.O, 


Amount previously acknowledged ENU B 1 
J. A.P. ee se ae ee ee ee ee 0 1 0 
4886 6 1 


ANSWERS TO CORRESPONDENTS. 


— 


% All communications should be addressed to the 
EDITOR of the ENGLISH MECHANIO, 81, Tavistock-street, 
Covent Garden, W.O. 1 


The following aro the initials, &c., of letters to hand 
to Tuesday morning, July 9, and unacknowledged 
where :— 


Rev. W. H. Dallinger.—A. 8. Lewia.—Mrs. Ethel.—J. T. 
Petty.—Thomas Scully.—F. R. A. 8.—Paper Maker.— 
8. Bottone.—M. B. Adams.—Gillem.—Collier and Son. 
—Cutter. — LL.D.—Dr. Hy. MacCormac.—Lecturer.— 
C. F. Hornby.—W. B. —James R Gonden.— 
Whitley Partners. Whiteman and Mann.— C. Hodges. 
Henry Warry.—Conrad Bergman.—Rev. J. H. Cole. 
—James Peters.— Marsh and Pattison.—W. 8. 8.— 
F. R. A S.—The Welsh Shepherd.—Falstaff.— J. W.— 
J. H. Schucht.— L. T. Holehouse.—Arotes.—Glatton. 
—C. N. Williamson—A Member.—H. R. Bayly.— 
H. R. Robert a.— R M.—H. Science.—J. Barwick.—T. 
H. Ward, Surgeon. — A Patternmaker. — Jigger.— 
A. A. F.— Tel. Eng.—Conatus.—Zakynthos.—Constant 
Bubscriber.—8. R. 8. G. B.—G. H. A.— E. Johnson.— 
The Harmonious Blacksmith.—A. L.—J. Bateman.— 
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C. F. C., Holborn Admirer, Young Snip, and J. P. James. 
—Your queries are advertisements. See “Hints to 
Correspondents.” 

B. J.—Not practicable. 

E. B. J.—Bee first article this week. 

Jack oF ALL Taps has given us a call on his way 
bome after passing up 8 of four weeks at Matlock, 
and a week with “ Khoda Bux.” He promises a letter 
for the next number. 


Srnrvus.— Your letter, as you will see, was superseded by 
one from Mr. Proctor and one from E. L. G.“ 


Zoo ANDRA.— Tour query would be of no service to any 
one but yourself. 


E. 8.—Yes, it came to hand, and was found unsuitable. 


PARKER.— Your first query is an advertisement, and 
your second is only useful to yourself. 


W. H. Frexrt.—We do not know the address, and if we 
did it would be contrary to our rules to give it you. 


W. B.—We do not know why Mr. Tonkes is silent. 


W. WEBLY.—An American publication, and American 
Pann are very frequently echoes of English 


E. N. H. asks, “Why does not the Exonish MECHANIO 
devote a small portion of its space to legal as well as 
medica] questions? Points of law are continually 
arising on which light might be thrown by some of 
our correspondents.’ 


Joun Marrasws.—You cannot vulcanise rubber discs 
after they are manufactured. The soft rubber is 
mixed with rs ee and afterwards submitted to heat 
and pressure—the latter process being the valcanising. 

Jonx MANHINNEY.—The data are insufficient to advise 
upon. You say the wall is “slightly damp” in one 
plao, and in another speak of the damp spot.” If 

dampness is confined to a spot it might probably 
be easily remedied. See Vol. XIV., pp. 813, 337, &c. 

Axcoats, T. B., Atlas, E. N. D. (first query), Hoop Iron, 

W. Watson, A Working B., are referred to back volumes. 


A Poor Man.—The method given on p. 886 to mask the 
taste of castor ofl will do very well. Milk, sherry, or 
lemon-juice are also good. 


A. C. G.—For music-ruling pens see pp. 50, 104, 159, and 
209, Vol. XIV. ER RR i 


ExcrLsI0oR.—We do not understand your third que 
on Political Economy. á Sa 


Communications which can only appear as advertise- 
ments to hand from J. Y., H. Elfes, Drum Maker. 


E. Jonnson.—It is quite true; the matt 
discussed in back volumes. See 1 vee 


J. STEABBEN.—Bee “ Hints to Correspondeats.“ 


fully 


G. RIOHAnDZSSsONx.—AEI form the Greek words mean- 
ing For ever.“ 


J. GILLAmD.— Tour reply only promises the informat:or. 
but really contains none. II you like to send sketch 
and details we willinsert them. Your other proposal 
does not seem at all practical, or one likely to be 
entertained. 


IanoraMus.—The compass was known and used by the 
Chinese. The phrase used by St. Pan! does not apply 
1 a compass, but means that he sailed in a circular 

ection. 


SIMERE SPERENS.— Your suggestion about perpetual 
motion is not worth the paper on which it is written. 
Read some elementary scientific book. 


R. P. says :— I quite agree with your querist (12829) that 
a series of good papers on mechanics for beginners 
would, in these days of science examinations, be very 
valuable to many of your readers. If some one could 
do for statics and dynamics what Messrs. Sprague and 
Bottone are doing for their respective subjects, the 
usefulness of your paper would be much inoreased.” 


THE INVENTOR. 
— — 


APPLICATIONS FOR LETTERS PATENT DURING THB 
WEEK ENDING JULY 2, 1872. 
1864 W.E. Newton, Chancery-lane, for improvements in stench 


traps, and in appsrntus for making the same and other curved or 
partly curved articles. A communication. 


1845 W. E. Kochs, Mancheacer, for improvements in piers, jetties, 
and landing stages, and in means for effecting the transference of 
railway traina to and from ferry-boata and floating vessels, and for 
staying the raid trains when on board such boats or vossels, 


1866 J. T. Fitzmaurice, Porthpean, Cornwall, for improvements 
in apparatus for lowering boats. 


1867 W Roberteon and J. G. Orchar, Dundee, and M. A. Muir 
and J. Mellwham. Glaegow, for improvements in apparatus for 
winding yarn or thread. 


1868 G. Maxwell, Lancashire, for improvements in the construc- 
tion of machinery or apparatus used for making bricks and tiles. 


1839 T. Davis, Warrington, for improvements in furnaces for 
heating metals, 

ele J. Calvert, Oldham, for an improved lamp for moulders or 
artisans, 

1871 I. Fenro and P. Howe, Baaton, U.S., for improvements in 
machines for cutting cloth and other textile or fibrous material. 


1872 93, T. Waite, Smith-street, Northampton-sqnare. and J. J. 
white and J. O. Wise, Sekford-street, Clerkenwell, for the lighting 
0 rea, 


1873 G. T. Bousfleld, Loughborongh- park, Brixton, for improve- 
ments in rotary ploughe. A communication, 


1874 J. G. Horsey, Broad-wall, Lambeth, for improvements in 
the manufacture of brushes and brooms, and in the machinery or 
apparatus employed therein. 


1875 E. Turner, Leicester, for improvements in door springs. 


1876 8. B. Smith, Birmingham, and J. W. Willans, Middles - 
brongh, for improvements in the process of and apparatus for 
smelting iron orea and other oren, und reheating iron and otber 
metals, parts of which improvements may also be applied to other 
purposes. 

1877 G Burge, jun., Rochester. Kent, for improvements in kilns 
for burning cement, lime, and other substances. 


1878 J. Tourre, Avignon, France, for improvements in obtainin 
eslouuus matters derivable from madder, manjeet, and other allied 
roots. 


1879 W. Birch, Penrose-street, Walworth-road, for improvements 
in the mode of and apparatus for treating horny and other ana- 
logous animal substances for the purpose of converting them into 
an elastic substanco to be used in place of whalebone, bristles, und 
Ai other purposes for which such elastic substance may be applic- 
able. 


1880 W. M. Brown, e for an improved 
apparatus for extracting ammonia in the form of Nqaid ammonia 
from crude ammoniaca! liquors. A commauonication. 


1881 E. Milner, Springfield, Lancashiro, for improvements in the 
method ef producing white pigments from lead. 


1883 B. Wrigley, Arundel-street, Strand, far improvements in 
kilna for burning bricka, pottery, and lime. 


1883 J. Campbell, Founders-court, City, for improvements in the 
modee of decreasing the rolling of vessels. 

1884 J. Arthur, Sandycrolt, Flintshire, for improvements in screw 
bolts and nuts. 

1885 J. Horley, Cheltenham, for an improvement in the manu- 


facture of an explosive compound and a new modo of firing explo- 
sive compounds. 


18886 J. Thomas, Middlesbrough, for improvements in furnaces 
for generating gas and melting metals. 


1887 J. Kirby, Presten, for improvements in machinery or 
apparatus to be nsed in frames for winding linen or other yarns. 


1888 J. Tabor, Leadenhall-street, City. for a meehanical arrange- 
ment or tell tale” for registering the number of packages taken to 
or from veseels, vebicles, warehouses, and other places. 


1880 W. R. Lake, Soathampton-buildings, for improved check 
tickets and methods of forming packages of the same, chicfly 
designed for use on railways and steamboats. A communication. 


1890 L. D. Newell, Aldersgate-street, City, for improvements in 
ships bertha and sofas. 


1891 B. Burleigh, Adelph!-place, Camberwell, for improved lever 
apparatus for railway switches. 


1e93 G. A. Dorsett, Rotherhithe, for improvements in obtaining 
anthracine from heavy oils and in apparatus employed therein. 


1893: W. Besle, Bridgwater, for improvements in apparatus for 
turning over the leaves of music. 


1894 T. Redmayne, Shemeld, for improvements in the construc- 
tiou of desks, seats, and music stauds, applicable to the use of 
schools and ether purposes. 


185 J.F. Swinburn, Birmingham, for improvements in breech- 
loading amall arms, 


1896 G. Davidson, Aberdeen, for improvements in machinery 
for washing fibrous pulp or material for the manufacture of paper. 


1897 H. P. F. Palmer, Carnarvon, for improvements in cases or 
crates for containing roofing siates while in transit and other 
articles requiring packing cases to preserve them from injury. 


1898 T. Atkins, Saint Albans. Herts, for aprovem mi in pumps, 
parts of which improvements are also applicable to other purposes. 


18499 P. E. Chappius, Fleet-street, for improvements in the mana- 
facture and application of retlecting surfaces for the better refec- 
tion and diffusion of light. 


1900 J. Sagar, Leeds, far improvements in machinery or ap- 
paratus for raining and forcing water or other aids. 


1901 B. Salt, Darwen, Lancashire, far improvements in rag 
engines, washing engines or beaters employed in the production of 
pulp or paper stuff. 

1901 E. P. H. Vaughan, F.C.8., Chancery-lane, for improvements 
ia furnaces, stoves, and other apparatus for consuming fuel. A 
communication, 


15 B. Hunt, Serle atreet, Lincoln's Inn, for improvements in 
apparatus for shearing or clipping sheep, horses, and otber 
animals, A communication. 


1901 A. Taylor, Stockport, for improvements in apparatus nsed 
for bleaching yarns and cloth. 
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1975 W. E. Newton, Chanocery-lane, for improvemente in the 
manufacture of vinegar and in the aci/alation or treatment st 
vanus liquids, and in the apparatus employed therein. A eon - 
munſcat ibn. 

Mos W. Phillips, Farndon, Cheshire, for an improved pes 
range adapted for supporting and protecting peas daring ther 
growth, for protecting half-hardy plants, und as a furring frame. 

1907 J. Ricketts and A. Lutschaanig, Liverpool, for an improved 
mode of and apparatus for defacing postage stamps. 

1908 J. Woods and E. Woods, Warrington, for improvements is 
apparatus employed in drawing wire. 

1900 M. Burke, Liverpool, for improvements in screw propeller. 

1910 J. Hartley and Z. Sugden, Halifax, Yorkahire, for improve. 
ments in boilers for heating of water fur warinlog buildings and 
other Like uses. 

1911 J. L. Norton, Ludgate-hill, and J. H. Carter, Mark tane, 
City, for improvements in decorticating, hulling, or polishing 
wheat and other grain or reed, and in dusting bran, and in ap 
paratus employed for such purposes. 

1912 W. Young, Blandford-eqnare, Middlesex, for 1 
in printing and in the production of printing surfaces, also ts 
apparatus to be used for these purposes. 

1913 A. M. Clark, Chaneery-lane. for an improved distress rudder 
and drag for vessels. A communication. 

1914 J. Townsend, Glasgow, for improvements in forneces of 
apparatus for obtaining heat or gases from coal or other sabstanctes 
containing carbon. 

1918 W. Harvie, Glasgow, for improvements in lenses and in 
lamps wherewith such are er may be ured, 

1916 W. Macrone and W. McKenzie, Glasgow, for improvements 
a ne production of stereotype plates, and in apparatas employed 

erefor, 

1917 8. J. Wallis, Spalding. Lincolnshire, for new or impyrorat 
mechanism for discharging both locks or barrels of a donb 
barrelled gun by one trigger. 

1918 W. Sissons and P. P. White, Kingaton · upon · Hull, for 12 · 
provements in steam pile- driving apparatus. 

1919 C. W. Siemens. Great George street, Wert minster, for Ee- 
prorements in the means of obtaining and apnlyiog magmes:- 
electric currents, and apparatus therefor. A cammanication. 

1920 C. Caselton and H. Toogond, Hull, for imprcvements ir 
saw frames or machinery for cutting tile, slate, snd -ntber latha, 
boards, deals, battens, and other woods and materials usually cat 
by sawa. 7 

1931 J. Merrylees, Glaegow, for improvements tn weaving 
ornamental fabries, and in apparatus therefor. 

1922 T. Gibson, Stamford, Lincolnshire, for an improved machise 
for cutting lump sugar. 

1923 J. E. T. Woods, Hammersmith, and J. Clark, Kenazinztan, 
for an improved alloy for anti-acid metal and far other purpose 

1924 E. G. Brewer, Chancery-lane, for improvements in the 
modes of and in the means or ee for operating the rotating 
purtsaf sewing machines and of other analogous machinery. A 
communication. 

1925 R. E. Middleton, Cannon- row, Westminster. for tæprotr+- 
ments in machinery or apparatus for breaking stones, ores, aod 
ether like substances. 

1726 R. G. How, Carshalton, for improved mechanism fag to- 
dica ting and recording the speed of railway traina, 

1927 W. Corney and S. 8. Turner, Westborough, U.B, fer ta- 
provements in stop motion for loums. 

1938 P. Poggi, College-street, Chelsea, for an improved 
mechanical combination, constitatin improved motive powor 
machinery adapted for indastrial and other purposes, A com- 
munication. 

1929 R. W. Simpson, R. Hoppe, and D. Johnson, Leeds, for im- 
provements in machinery for scribbling wool and other brows 


substances. 

1980 O. McC. Chamberlain, New York, U.S., far an feen. 
attachment for sewing machines for folding plaita. 

1931 J. 8. Christopher and J. F. Lackersteen, Lombard-ecart, 
City, for improvements inthe manufacture of hydrogen gas. 

1923 B. F. Steve Henrietta -atreet. Covent gerden, fer ts- 

rovements in apparatus for raising, lowering, and securing, ship,’ 

ata. A communication, 

1933 G. Whitaker and J. Athworth, Rochdale, for . 
8 for preparing wool or other animal flbre for x 
com i 

1934 A. M. Clark, Chaneery-lane, for an improved apparatus for 
feed ing and drying whitelead and other pulpy or semi fuid sad 
ences and for feeding olly and pasty substances. A commun 
cation. 

1995 R.A. Purkis; Cheam, Surrey, for improvements in the mode 
of and apparatus for refrigerating liquids. 

19368 W. H. Denham, Southsea, P. V. Denham. and A. A. Denhs2. 
Putney, tor improvements in water-closets and in apparatus coe- 
nected therewith, parts of which improvements are ap- te 
other purposes. 

1% W. R. Lake, Southampton-buildings, for improvements te 
gath-- inc. uff. ing, or plaiting apparatus for sewing machiags. A 
communication. 


1938 A. Hookham, Southwark · bridge- road, for improvements 
in money tilis. 

1999 M. Paul and J. Haythorn, Dumbarton, N. B., for mee 
ments in and connected with steering apparatus. 

1940 W. Wright, Sheffield, for 1 in taps and s> 
paratus for flushing water-closets, and in taps for other purposes 

1941 J. R. Cazier, North Esat, U.R., for an improvement m 
application of safety valves to steam boilers, 

1442 J. W. Ward and J. O. Ronse, Halifax, for improvements in 
jacquard machinery or apparatus. 

1948 J. 8. Cooke, Yorkshire, for improvements ia machinery e 
apparatus to be employed in dyeing wool, aiik, cotton, Gas, uf 
other fibrous substances in the hank or skein, 

1944 J. H. Johnson, Lincoln's Inn-fields, for improveamants i? 
sifting or bolting machines. A communication. 

1945 J Millward, Birmingham, for improvements in hydrants 
for supplylug fre-engines from street mains. A communicate. 

1946 J G. Tongue, Southampton-bulldinge, for improvernents te 
the manufacture of artificial flowers, fo'tage. fruit, and et 
similar ebjects or ornaments. A communication. 

1947 W. M. Parker and J. R. Robson, Alton, Hants, for l. 
ments in steam and other motive-power engines and pumps. 

1948 F. J. Cheesbrough, Liverpool, fer improvements ts Ge 
process of manufacturing ofl and oil cake from seeds, and & Ca 
machinery to be used therein. A communication, 

1949 J. Fletcher, Lancashire, for, improvements in machinery 
for forging and riveting. 

1950 G. Yale, Wakefield-atreet, London, for improvements 1 
cylindrical and other rulers for office and general use. 

1851 J. H. Joboeon, Lincoln's Ina-fielia, for improvessents 13 
prererving butter and other fatty matters, and in the apparat « 
means employed therein. A communication. 

1933 A. C. Kirk, Glasgow, far improvements in atøeriog ap 
aratue and in oe ce apparatus for working the same, x 
or working, winding, hoisting, or other apparatus at u dlet ano. 

1968 H. Gireud, Paris, fora new or improved ayeter of tdeo- 
metrio regulator used with a gas burner only. 

1954 8. Chatwood, Bolton, and J. H. Collins, Fatmonth, for t= 
provements in separating or dressing tin and other orea. 

1955 T. 8. Derham and C. W. Thairiwall, Leeds, tes improve 
ments in machinery for manufacturing bricks. 

1956 T. H. Phillips, Barbican, City, for an tiproved apparatus 
or appliances applicable for heating, cooking, and ligt in p-r 
poses. 

levy W. R. Lake, Sonthampton-bulldings, for tmprovemeats © 
fasteuinge for auiting and securing the parts of bedsteads end 
Cnet like purposes communication. 
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ON SELF-DECEPTION IN OBSERVATION. 
By Ricuarp A. Proctor, B.A. (Cambridge). 
Honorary Secretary of the Royal Astronomical Society. 


Mr of those who have at any time had 

occasion to make observations in connection 
with » strongly entertained theory must have been 
led to notice the readiness with which the mind 
lends itself to such a view of observed results as 
may be most in favour of the observer's theory. 
When a series of measurements is being made, 
which should run in 4 certain way if a certain 
theory is correct, it will unquestionably run more 
nearly. in that way if the observer looks with 
favour on the theory than if he is opposed to it. 
If colour-tests, light-tests, or estimates of shape 
be in question, then still the predominant theory 
will exert its influence. No matter how con- 
scientious the observer may be, he finds it almost 
impossible to avoid falling into an error of the 
sort, unless in his eagerness to be strictly impar- 
tial he avoids Scylla to fall into Charybdis, 
actually favouring the evidence against his theory 
rather than do aught in its support not atrictly 
justified by the facts. 

Let it not be supposed that the self-deception here 

spoken of is practised only by inferior observers, or 
that it is of the nature of a mistake made on pur- 
pose.” The very best observers have repeatedly 
found themselves going astray in this particular 
way; and by their readiness to admit that they 
have done so have shown that no desire unfairly to 
advance their theories has been in question. The 
longer an observer's career has been, the more 
clearly does he recognise the necessity of watch- 
fulness over himself, unless he can devise some 
arrangement by which he will be rendered uncon- 
scious of the bearing of his observations on his 
theories. The worst of the matter is, that obser- 
vations ought to be made in subservience to some 
theory, since otherwise they will almost certainly 
be wanting in precision and system. The best 
observations ever yet made have been conducted 
in connection with theory, and in every instance 
where observations have been made by those who 
boast that they have no theory at all on the sub- 
ject under observation, the results have been of 
little value. Indeed, I may notice in passing, that 
those make a great mistake who attach exceptional 
weight to observations made by persons who have 
no special views on the subject of observation. 
Though the object of this paper is to dwell upon 
the errors made by observers strongly pre- 
possessed in favour of a particular theory, I should 
be sorry indeed to seem to give any support to 
the notion that the best observations will be made 
by persons having no theory at all. To say that 
a persena has no theory at all on a subject, is to 
say that either he knows very little about the sub- 
ject, or that he has no brains worth mentioning. 
No man who has a respectablesupply of reasoniny 
faculties can fail to form opinions as the facts re- 
lating to any subject are brought to his know- 
ledge. It would, indeed, be very unwise for him 
to arrive at conclusions at an early stage of his 
study af the anbject. He should be prepared to 
modify his opinions; and he may regard hereafter 
as unlikely the views which he had at first enter- 
tained as probable. But we may be well assured 
that one who forms no opinions as his study of a 
subject proceeds, who is not ready to form hypo- 
theses explanatory of the facts brought to his know- 
ledge, who is continually waiting to know more be- 
fore entertaining any theory at all, will never have 
an opinion worth listening to. Not only is it true, to 
use Sir W. Herschel’s words, that to observe with- 
out theorising is to depart from the very purpose 
for which observatione are made,” but the obser- 
vations themselves suffer when they are carried 
out in 80 purposeless a way. 

My object, then, is to indicate the necessity for 
the devisal of methods for freeing the mind from 
the influence of preconceived opinions, not, as- 
suredly,to advocate such an avoidance of theory 
as can only be attained by the weak-minded. It 
is for the former purpose that I adduce some 
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instances which seem to throw light on the subject 
of self-deception in observation. They are at once 
interesting and instructive. 

In the first place, I will cite a series of instances 
relating to a single subject. 

It is well known that the family and school of 
Cassini maintained that the polar diameter of 
the earth is longer than the equatorial diameter, 
while Newton and his followers maintained the 
contrary opinion.“ Originally, Cassini had be- 
lieved the earth to be oblate, and from a passage 
in the article, Figure de la Terre,” by D’Alem- 
bert, in the original “ Encyclopédie,” it appears 
that Cassini inferred that in consequence of this 
oblateness the length of a degree would decrease 
from the equator to the pole. Starting with this 
erroneous assumption, the school of Cassini 
arrived at the same result by observation and 
measurement.” When it was shown that the 
assumption was erroneous the Cassinians main- 
tained the accuracy of their observations, and 
thus necessarily adopted the theory that the 
earth is a prolate spheroid, the polar axis being 
the greatest diameter. But ‘‘there can be no 
doubt,” says Mr. Todhunter, that at least Mau- 
pertius and Clairaut, who were the most eminent 
of the French party sent to measure the Lapland 
arc in 1736, ‘‘ held the correct Newtonian theory 
as to the figure of the earth; and their result 
was rather too decided in its confirmation of this 
theory. Now the geodetical angles could scarcely 
be influenced by the opinions of the observers, 
because it would not be obvious in what way the 
result would be affected by an error in the angle. 
But on measuring the base it would of course be 
obvious that the larger was the value obtained 
the stronger was the evidence for the oblate 
form. Similarly, in estimating the amplitude of 
the arc, the smaller the value obtained the 
stronger was the evidence for an oblate form. 
In these two parts of the survey, then, it would 
be necessary to be on the watch lest the conviction 
of what the result ought to be should influence 
the impression of what the observation really 
gives. It is curious that Maupertius and his 
party seem to have thought at first that their 
success was too decided, and, therefore, their 
amplitude too small, and that on their second 
determination they should have made it between 
three and four seconds larger than at first.” 
Svanberg was sent to Lapland with a strong 
expectation that he wonld obtain a less value of 
a degree of the meridian than that of Maupertius; 
and according to the best estimates of the value 
of a degree for the part of Lapland where the 
arc was measured, Svanberg’s value was below the 
true value. 

Striking as are these facts, however, the eclipse 
observations of last December afforded yet more 
remarkable evidence of the self-deception which 
may arise from the effect of a preconceived 
opinion. 

It may be remembered that Dr. Oudemans had 
expressed the opinion that the solar corona is due 
to the illumination of matter close by the moon. 
This theory is mathematically defensible so far as 
the shapes of the coronal rays and rifts are con- 
cerned,+ if only certain phenomena are observed 
during totality. It is perfectly clear, since the 
theory explains the rays and rifts as due to the 
passage of the solar rays past valleys and 
mountains on the moon's limb, that as the moon 
passes athwart the sun’s face the rays and rifts 
should change in position, shape, length, and so on. 

Now, as a matter of fact, the evidence obtained 
during the eclipse of December, 1870, had com- 
pletely disposed of Oudemans’ theory. It is 
perfectly well known that the doubts expressed 
as tothe agreement between the photographs 
taken by Willard, at Xerez, and by Brothers, at 
Syracuse, were based on imperfect drawings of 
these photographs, and though these donbts 
were not ostensibly withdrawn, the photographs 
themselves completely disposed of them. But to 
Oudemans, at Batavia, this news did not penetrate. 
He set forth to view the total eclipse of last 
December with unshaken faith in his lunar coami- 
cal dust theory, and with a perfeetly clear recog- 


* I quote from a most valuable paper, by Mr. Tod- 
hunter, “On the Arc of the Meridian Measured in 
Lapland“ — Transactions of the Cambridge Philosophical 
Society, Vol. XU., Part I. 

+ It is completely answered, I couceive, by the 
objections I have urged against it on account of the 
smallness of the total quantity of light which would be 
received from the region in question, as compared with 
the quantity e to the theory itself when 
all its consequences are considered - from matter beyond 
the moon. I submitted this objection to Bir John} 
Herschel, and in hia reply he expressed his perfect 
sgreement with what I had urged on the subject. 


nition of the phenomena which should make their 
appearance if the theory were true. 

Far away, to the west of Dr. Oudemans, was 
stationed Mr. Lockyer, at Baicull. To him the 
theory still remained dear, that the corona is, in 
the main, a phenomenon of our atmosphere. 
What were the particular appearances which he 
expected to see in demonstration of this hypo- 
thesis deponent sayeth not—probably we shall 
never know. But that he did expect to see such 
appearances—nay, that whatever they were he 
did actnally see them, will appear in the sequel. 

At Baicull, also, and at Dodabetta, 8,000ft. 
above the sea-level, were stationed certain in- 
animate, but very efficient, observers, who were 
certainly not prepossessed in favour of any theory, 
and who possessed toa very remarkable extent 
that quality which has been called by Doré 
“ collodion in the eye: I refer to the photo- 
graphic apparatus set up by Mr. Davis at Baicull, 
and by Col. Tennant at Dodabetta. 

The moon’s shadow came and went, and the 
observers, animate and inanimate, did their work ; 
the results are most instructive. 

The totality was scarcely over when there went 
forth from Mr. Lockyer, at Baicull, to the obser- 
vers at Jaffna (just preparing for totality) this 
startling telegraphic message, The corona is 
almost wholly an atmospheric phenomenon.” In 
some unknown way the atmospheric glare theory 
which had possession of his mind cansed the 
observed appearances to seem demonstrative of 
its correctness. 

Dr. Oudemans, in the east, was similarly 
favoured. He writes to Mr. Lockyer, ‘‘ My ob- 
servations and those of my party” (inoculated, we 
‘may fairly imagine, with the lunar theory) have 
given me the conviction of the existence of an 
optical phenomenon besides the purely solar phe- 
nomena ; not of an atmospheric origin (there is no 

uestion whatever of this), but of rays variable 
durig the totality, too variable to be attributed 
to solar matter emerging from the body of the 
sun itself. I could follow the rays and rifts as 
far as the moon’s edge.” 

But alas for the rival theories which had 
thus so completely demonstrated themselves and 
disposed of each other! the inanimate photographic 
observers had been at work, and had done their 
work in such a way as to dispose of both the rival 
theories at once. At each station five photo- 
graphs had been taken (not counting one imper- 
fect one at Dodabetta). Each photograph of 
each set shows a multitude of rays and rifts very 
peculiar in form. I suppose that upwards of a 
hundred well-marked features can be counted in 
each picture. These features are absolutely 
identical in all the five pictures of either set. The 
pictures of one set are absolutely identical with 
those of the other set. Comparing the pictures 
of either set of five, we see the moon measurably 
traversing the corona as the eclipse progressed, 
thus definitively disposing of the lunar theory ;* 
while, comparing the two sets, we find the features 

hotographed at Baicull, on the west coast of 
india, close by the sea-level, absolutely identical 
with those photographed at Dodabetta, on the 
Neilgherries, 8,000ft. above the level—thus defini- 
tively disposing of the atmospheric theory. 

In passing, it may be remarked that perhaps it 
was a little hard of Mr. Lookyer to publish the 
parts of Dr. Oudemans' letter which relate to the 
lunar theory of the corona. Oudemans wrote in 
complete unconsciousness of the photographio 
evidence which has been so long in the hands of 
European men of science; had he heard of the 
photographs he would doubtless have wished to 
withdraw his remarks on the lunar hypothesis. 
Still, the lesson derived from these matters is 80 
SS A i SR Bees Oh eee Rae oe SEED 


* Dr. De La Rue (once, by the way, an advocate of 
Oudemann's theory) informs me that in Col. Tenuant's 
negative the features of the corona can be seen (and 
identified in the several pictures) to a distance of one 
and one-seventh diameters of the sun. In Lord 
Lindsay's series, the negatives of which I have bad the 
pleasure of examining, with oxyhydrogen illumination, 

recisely as set for the engraver to work from, the 

eatures can be traced very nearly as far. They are not 
by any means mere straight rifts or rays, but of most 
remarkable figure, here a short spiky dig eee dt thore 
an irregularly-shaped obelisk of light, another place 
a long ray of double curvature, in yet another a compli- 
cated knot of streaks—altogetber the most marvellous 
astronomical picture my eyes have yet rested on. 
Janssen's description, with its marked reference to 
“gpecial shapes altogether irreconcileable with an 
atmospheric theory,” is strongly recalled and fally 
justified. Yet the photographs show but a portion of the 
extension of these strange figures. That excellont 
observer, Capt. Tapman, who drew a capital picture of 
the corona, agreeing weil with the photographs, coald 
trace these features much farther. 

By the way, when are the reports of the eclipse expe- 
dition to be available for study? What occult cau- 
is preventing us from hearing what was done? 
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instractive that perhaps Mr. Lockyer did well in 
bringing it before us. We cannot be taught too 
emphatically that in observation extreme caution 
is required lest preconceived opinions should mis- 
lead us; and this lesson may now be said to have 
been enforced by example as well as by precept. 

In conclusion, I may remark that I formerly 
took strong exception to the assertion that one 
who theorised respecting the corona, in that stage 
of the inquiry which we had reached two years 
ago, simply made himself ridiculous.” It may 
be (such is hnman weakness) that it was the 
application of this remark to myself whioh led me 
to take exception to it. But I think I may now 
not unfairly point to the results recently obtained 
as affording strong evidence in favour of my view, 
that no man oan make himself ridiculous by 
announcing carefully-considered views, even 
though those views should prove to be erroneous. 
It is a mere matter of detail that my ideas re- 
specting the corona have been justified, and are 
now accepted by all whose opinion is of any 
weight. But I would venture to express a hope 
that at the present time Mr, Lockyer no longer 
regards the enunciation of possibly erroneous 
views respecting the corona as altogether so 
ridiculous a proceeding as it once appeared to him. 
If so, the recent eclipse observations will have 
had this pleasing result, that while they ‘have 
enabled Mr. Lockyer to illustrate (unconsciously) 
a teaching which is of the highest importance and 
valne to all observers, they have conveyed to him- 
self a not uninstructive lesson. 


THE WATCH, AND HOW TO REPAIR IT. 
By *Sxconps' Practican WaTcHMAKER.”’ 
(Continued from page 421.) 


H fittle box of wheels called a watch 
seldom at first sight has bestowed upon it 
much thought, and when it is thought abont, it 
more frequently happens than otherwise that 
that thought arises out of its apparent unwilling- 
ness to register time with its accustomed regu- 
larity ; and should the watch be one the regularity 
of whose general performance is prized by its 
ssor, the thought then, in the majority of 
instances which have fallen under my notice, is 
this: My watch never requires alteration. He 
must have been a very clever person who invented 
the watch.” And with this kind of soliloquy the 
watch is returned to its place of keeping. 

The series of articles on the above-named 
subject will be designed with the intention of 
attracting attention to a common fact, that the 
watch deserves a great deal more oare and 
thought from the general wearer than is usually 
allotted to it, for the readers will have placed 
before them some facts relating to the care and 
management necessary for each kind of watch, 
as well as a description of each particular con- 
struction, for this little monitor of our daily 
engagements"? has connected with it a host of 
scientific connections, for from its commencement 
to completion ita associations with the sciences 
entitle it to more careful attention from persons 
who profess a love for philosophic inquiry than 
has come under my notice after several years of 
observation on the subject. 

The history of the watch will be traced from 
the earliest existing models, and when the con- 
necting link by model fails, quotations from the 
most reliable authorities will be made use of. By 
these means it is intended to trace the history of 
the watch from its earliest period to the present 
‘time, This section of the subject, I am inclined 
to think, is a very important one, for we can look 
back on an age, not long departed, when the 
subject (watchwork and watchmaking) was con- 
gidered of such importance that the most 
influential and the wisest men of that time 
deemed it an honour to be connected with the 
art. Thus, ont of their united energies, was the 
t toy-watoh’’ made a scientific wonder. So that 
in these days of mechanical and scientific pro- 
gress, by a knowledge of the past with the pre- 
gent improvements, many additions may yet 
dome before the world from those who, without 
the knowledge of the gradual improvements of 
the watch, would not think of turning their 
thoughts to the subject. Mr. Charles Frodsham 
has thus stated, referring to the subject: Indeed, 
I thiok there is little doubt that there has been 
more time spent by great minds upon elocks and 
watches than upon any other art or science, and 
they may be truly said to have been the nursery 
of engineering and mechanical ekill.” The 
history of the watch is a combination of several 
years’ incessant application among those who 


may with fairness be termed its pioneers, because, 
a8 previously stated, prior to the year 1720 there 
was but one kind of watch, and the special arrange- 
ment of its parta was the same as we now term the 
verge watch. Other arrangements were adopted 
as the watch became improved from its origina- 
tors—although in the present day we might, with 
a degree of truth, term such instruments pocket 
olocks,“ for they were six or seven inches in 
diameter and two and a half inches thick, several 
of which may be seen at the South Kensington 
Museum, Section 34, from Nos. 7445 to 7461, in- 
cluding seventeen choice specimens ; and although 
they are catalogued as Clocks,” their constrac- 
tion is identical, with respect to their time-keep- 
ing arrangements, to the original watch referred 
to; and although these ponderous instruments, 
from theirdimensions, may surprise some readers, 
many among us can remember the ponderous watch 
when removed from the fob of our relative or 
neighbour. Many watches are at the present day 
in use weighing about eight ounces. 


The watch continued for several years without 
much marked improvement, but when the era in 
watchwork dawned, especially among the English, 
there was no effort dormant. As I have stated, 
the subject was of such importance that it 
attracted the attention and the persevering study 
of the best mechanics, mathematicians, astrono- 
mers, and divines, out of whose combined assi- 
duity the problem of time-measuring, to purposes 
the most useful, came — namely, the carpenter 
Harrison's timepiece for determining the longi- 
tude at sea, by which means vessels were not only 
more safely conducted across the ocean, bat with 
more speed and precision directed to their desti- 
nations. This wonderful piece of mechanism was 
nothing more than an improved large watch of 
that date—namely, 4. p., 1736, and no wonder 
that the production of such a marvellous instru- 
ment shonld have gained the Parliamentary re- 
ward of £20,000. But, then, we must not forget 
that Harrison laboured at his idol machine nearly 
all his life—about forty years. This identical 
instrument is now at the Royal Observatory, 
Greenwich, and is treasured by the officers of that 
institution. It was the production of this wonder- 
ful automaton which caused men of genius to 
direct their attention towards improving the 
pocket watch, and from such emulation came 
another marvel — namely, the horizontal one, 
commenced by Tompionand completed by Graham, 
as previously stated. / 

It is more than probable that few persons ere 
aware that the different terms applied to watches 
by whieh they are distinguished, such as vertical, 
horizontal, duplex, and chronometer, refer to the 
kind of escapement applied; nor is it generally 
known, even among working watchmakers, that 
all the escapements introduced to good watches, 
whether at home or sbroad, were invented by 
Englishmen. It is true that many ingenious con- 
trivances have been introduced at different times 
by French and other artists; but they themselves 
have ceased to apply them,and with the exception 
of the vertical escapement, they generally adopt 
those principles only which were devised by 
English watchmakers. 

In this first chapter it is intended ehiefly to in- 
troduce the watch in its popular form, leaving 
details to follow, and thus, while we have some- 
what before us the horizontal or first improved 
watch, a few words more concerning the foreign 
one will be necessary. 

The foreign watch is frequently denominated a 
Geneva by persons who do not know that there is 
any difference between the two terms, Geneva 
and Swiss, which of late years have become so 
familiar amongst the English. 


The Geneva watch is, in many instances, mis- 
called, for it more frequently happens that the 
so-called Geneva watch is a Swiss one; which 
latter watches have been imported in such vast 
quantities as to cause no little astonishment con- 
cerning their disposal. This statement probably 
may require some explanation. 


The watches made in Geneva are usually of 
superior make and finish, and are, therefore, high 
in price. Few, comparatively, are made there, 
which may probably be accounted for by the faot 
that in many instances an Engish watch can be 
obtained for very little more than has to be 
charged for the Geneva one. Swiss watches, 
on the eontrary, are produced in great quan- 
tities. They are made with great rapidity by 
machinery, to facilitate which most of the parts 
are left very soft, and are less carefully finished 
than those of the Geneva kind; and further; 
the watch made at the latter place’ is examined 


— 


and completed with more care then the Swiss 
one. Thus the difference in pries of the Geneva 
is double that of the other. Bat the casual pur- 
chaser, or wearer, cannot judge of the relative 
qualities of the two kinds, and not unfrequentl) 
pays for theSwiss wetch a price eqaal to thst 
which would becharged for the Geneva made 
one. This fact is before us, that the Geneva 
watch is very durable, while the Swiss one 
wears out quickly. There is an uneering rule by 
which the one may be selected from the other 
namely, by opening the back of the case ani 
examining the stamp. The Geneva ene wil 
have the inner part of the back of the case 
stamped, and in the inolosure of such stamp will 
be seen the letter G., without such no watoh iso! 
Geneva manufacture. On the other hand, the 
Swiss watch- case will frequently but mark, not 
always — have a stamp resembling zig-zag of two 
lines, but all Swiss watch-cases do not bear 
the stamp. Therefore, any watch-case havinz 
no stamp is not of Geneva manufacture. In 
closing this introductory chapter I am induoed to 
quote a few lines written by that painstaking anti. 
quarian, Mr. E. J. Wood, in a volame entitle 
“ Curiosities of Clocks and Watches from ti 
Earliest Times.” He thus proceed: How many 
of the folk who so often, in the course of a day, 
pull ont their watches to see the hour, give « 
thought to the history of those mechanical coo- 
trivances for measuring the flight of moments. 
Very few, we think. It is sufficient for most 
people if their watches keep correct time, and 
whatever historical interest may be appertainioz 
to the little machines, lies shut up and unobserved 
among the wheels and springs which the es tes 
inclose. Let us take our timekeeper- out of ou 
pocket, and to the tune of its unceasing nervous 
voice—like an audible theme—we will jot down 
some gathered notes from its scattered history, 
with the ambitious hope that he or she who msy 
peruse our collectanea and notanda may the 
more prize, for dear memory’s sake, the large old- 
fashioned family silver watch, with the rivbon 
and pinchbeck seals, which now lies neglected and 
almost forgotten in his or her relie-drawer; but 
which was a highly-valued part of the personai 
effects of grandfather before he went isto ths 
land wherein time-measurers are not needed 
Only a little sketch of imagination is required ir 
order to give to the small admonitory moralis 
which lies on the table before us an articulis 
utterance, so pregnant in its ‘tiok, tick,’ ae # i: 
were counting old grandsire Time's gains of goli=: 
moments into heaps, one by one, as each isis 
sounding into the past.” 


(To be continued) 


LESSONS ON CHEMISTRY.. 
By SEL To R. Borroxx. 
(Late af the Istituto Bellino, Novara, Bag) 
. (Continued from p. 397.) 
198 —Being now i= a position to undersiat! 
o somewhat of the theeries which m 
briefly laid before him at the commencement < 
the lessons, the student will do well to fellos s | 
in the review which we propose of mary : 
of the compounds which we have sta e. 
cially with relation to the ancient and reer: 
theories, nomenelature, &e. I 
We have pointed out the fact at paragrapt: 
9 and 10 that all bodies, in combining wi 
each other, unite in certain definite prow: 
tions; or, if one body can unite with anoth: 
in several proportions, yet the numbers re 
presenting these proportions will invariably te 
multiples or submaltiples of the number rep- 
senting the proportion in which the first combi 
tion took place. As a knowledge of thie fe: 
is of the highest importance to the chemist, > 
student is particularly advised to bear it oon 
in mind, and to commit to memory these ce 
bining proportions. By so doing he wil > 


ie 


enabled to caloulate, without difficulty, C ` 


quantity of certain given elements required ` 
form a given compound; or, vice versa, he wi ` 
in a position to specify the exact amount o 


‘given compound requisite to eliminate two ' 


more given elements. The compounds of chi.+- 
with hydrogen, with oxygen, and with aulpbu- , 
also those of sulphur with oxygen and hydro : 
furnish us with numerous examples of the la- 
combining proportions. | 
Hydrogen (36) being the lightest body koor 
and entering into combination with almost e+” 
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known element, has been generally“ accepted as | 


Granting the above supporitions to be correct, 


the standard or unity of comparison for deter- it is easy to understand why combination can 


mining the combining weights of bodies. Hence 
it is customary to give its combining weight as 
1:00. Now, we have seen, at paragraph 53, that 
chlorme combines with hydrogen, and at para- 
graph 64 we have learnt that one volume of 
hydrogen requires exactly one volume of chlorine 
to satarate it. On weighing the volumes of 
chlorine and hydrogen employed, we find that the 
volume of chlorine is 35-5 times as heavy as the 
equal volume of bydrogen: hence we are justified 
in stating that the combining weight of hydrogen 
being 1:00, that of chlorine is 35:5. In other 
words, hydrochloric acid contains, by weight, 
35:5 parts of chlorine united to 1 part of 
bydrogen. 
199.—Both eblorine and hydrogen combine 
with oxygen, the former in several, the latter in 
only two proportinns. Thus, taking a given 
volume of hydrogen, weighing, for example, 
1 gramme, we shall find that the quantity, by 
weight, of oxygen required to form with it the 
first compound, water, is exactly 8 grammes, 
while to form the second compound 16 grammes 
of oxygen are requisite. Chlorine forms several 
oxides (see Section 6B), and the quantities of 
oxygen in grammes required to form these 
oxides, with 35:5 grammes of oxygen, is tabulated 


below :— 
Chlorine. Oxygen. 


Chlorine monoxide = 85:5 8 81 
Chlorine trioxide = 35 ·5 „24 8X 8 
Chlorine tetroxide = 35 · 5 832 2 8 X 4 
Chlorine pentoxide = 85:5 400=8>x5 
Chlorine heptoxide = 35:5 56 =8 X 7 


From the composition of these compounds we 
ire led to infer that the relative combining 
weights of oxygen, hydrogen, and chlorine, are 
respectively 8, 1:00, and 35:5. So far we have 
cept ourselves withis the strict boundary of fact, 
ut the mind of man is so constituted as to 
‘ender him desirous of being able to see or 
magine a cause for every effect that comes under 
lis notice. Hence several theories have been 
Yropounded, with the intention of explaining 
hese invariable “combining proportions ” of the 
lements. These theories, though plausible and 
ossibly correct, do not seem to admit of direct 
roof, therefore the student must always bear in 
und that though the law of “ fixed” and 
multiple combining [propre ona is a physical 
act, yet the theories deduced therefrom are only 
ypothesis, which may at any moment be dis- 
roved on the discovery of new and antagonistic 
cls. 

200.—The first general attempt to explain the 
w of combining proportions was made by Dalton, 
1804. This celebrated chemist applied an 
lew which had been held by several Greek 
ailosophers to chemistry, and the result of this 
plication was the Atomic Theory.” 

The atomic theory supposes all matter to be 
nstituted of congeries of infinitesimally small, 
divisible particles, called atoms. The atom of 
ch element possesses uniformly the same size 


1d weight, though the atoms of different |? 


ements differ from each other both in size and 
sight. In order to understand this more clearly 
t us represent the atoms of the elements under 
nsiderution by circles, thus :— 

Hydrogen 


Oxygen 2 


Chlorine ...... ene D 


Carbon oy 


Acoording to the theory, each of these different 
me has a constant weight, different for each 
ment, and we can represent the difference in 
ight by placing a number in the circle, which 
| point out the relative weight of each atom, 


Hydrogen ... Q) 


Oxygen ...... D 
Chlorine ..... S 
Carbon... 67 


—.— R 
“or several years continental cuemists tock oxygen 
ne standard, fixing its combining weight at 100, 


only take place in certain fixed proportions. Let 
us suppose that hydrogen be abont to unite with 
oxygen. It will be at once evident that less than 
one atom cannot enter into combination at a 
time, the atom being indivisible. Hence the 
simplest compound which can possibly exist will 
be one consisting of 1 atom of hydrogen united to 
1 atom of oxygen, thus :— 


@)-© 
It also becomes evident that if other compounds 
containing hydrogen and oxygen oan exist, the 
proportions in which these two elements will 
unite must always be multiples of the weight of 
their atoms, id est, multiples of 1 and of 8. Such, 
in fact, is found to be the case. We have, 


therefore, water— 
S0 
And hydrogen dioxide— 
Cae) 
Hydrochloric acid. . (I — 


Sulphur monoxide............ 20 

Sulphur diox ide 25 

Sulphur trioxide ............ DAO 
Carbon monoxide B48 


Carbon dioxide ..... .... eee {EH 


201.—This theory is so consistent with observed 
facts, and gives so satisfactory an explanation of 
the reason for which combination can only take 
place in definite proportions (differing, however, 
for each element), that it was almost universally 
adopted by chemists. Consequently, it became 
customary to designate the weights in which ele- 
ments combined with each other by the term 
“atomic weights.“ Some chemists, while ad- 
mitting the plausibility of the theory, were 
adverse to considering the theory as fully proved, 
and consequently preferred giving the name of 
„% equivalents ” to the weights in which elements 
combine with each other. 


202.—Another theory which modified consider- 
ably the one just described soon arose. This, 
the molecular theory,” was based on observa- 
tions made by Avogadro, Boyle, Mariotte, Gay- 
Lussac, Ampère, Dulong, Petit, &c. The principal 
facts brought to light by these observations were 
the following :— 

Ist. When two elements (in the gaseous state) 
unite in equal volumes, the volume of the result- 
ing compound is equal to the sum of the volumes 
employed ; in other words, no contraction takes 
lace. To render this clearer, the following 
graphic illustration of the result of the action of 
one volume of chlorine on one volume of hydrogen, 
may be of service :— 


fe] + E- Fela] 


2nd. When two elements (in the gaseous state) 
unite in unequal volumes, the volume of the re- 
sulting compound is less than the sum of tho 
volumes employed, and in all known cases is 
equal to two volumes only; id est, contraction 
takes place. The following illustration of the 
result of the action of one volume of oxygen, on 
two volumes of hydrogen, will elucidate this: 


[shaje Heo 


Here we sea that when two volumes of bydro- 
gen unite with only one volume of oxygen, only 
two volumes of water gas are produced, and 
not three volumes, as might at first sight be 
expected. , l 

We will give another example of this case, as is 
well to fix the fact in the reader's mind. One 
volume of nitrogen unites with three volumes of 
hydrogen to form two volumes of ammonia, thus: 


NT [x] +[m] + [at] = [N15] 


Making these facts his starting point, Avogadro 
devised the following theory, which, with some 
slight modification, is the accepted theory of the 
day :— 


203.—Matter is constituted of indivisible par- 
ticles, termed atoms. These atoms being gifted 
with the power of attraction, cannot exist sepa- 
rately for any appreciable space of time, but tend 
to unite in littie groups of two or more atoms, 
termed molecules.“ 

The molecules, though infinitesimally small, 
and indistinguishable by the most powerful means 
at our disposal, can exist separately. All bodies 
when brought to the state of gas, contain in 
equal volumes an equal number of molecules, f 
in other words, the size of the molecule of all 
gases is the same at equal temperatures. The 
molecule of all gases is constituted of two atoms. 
Hence the relative weight of equal volumes of 
any simple gases will be the relative weight of 
their respective atoms. 


204.—This is, briefly stated, the theory of mole- 
cules, as proposed by Avogadro. Let us now see 
how far it is in accordance with faste. We weigh 
a given volume (say 11°2 litres) of hydrogen gas, 
and we find it to weigh exactly one gramme. On 
weighing equal volumes of the following gases, we 
obtain the results tabulated below :— 


11:2 litres of oxygen weigh 16 grammes, 
15 chlorine „ 855 p 
75 bromine gas „ 80° sa 
” ine gas * 127 ” 
1 nitrogen n 14 s 
” sulphur gas „ 32: 77 


If then, the above theory be correct, these 
numbers represent the relative weights of the 
atoms of these seven bodies, and we find that they 
agree perfectly with the results obtained by ex- 
periment. We observe, however, a peouliarity 
with regard to the relative weights of the volumes 
of hydrogen and oxygen, which, taken in conjuno- 
tion with the weight of oxygen necessary to satu- 
rate the weight of one volume of hydrogen, seems 
at first blash at variance with the experiment. 


We have seon (200), that 1 gramme of hydro- 
gen mites with 8 grammes of oxygen to form 9 
grammes of water. This would lead us to sup- 
pose that the relative weights of the atoms of 
hydrogen and oxygen were respectively 1 and 8. 

We have also seen (204) that the weights of 
two equal volumes, one of hydrogen, and the 
other of oxygen, are as 1 to 16. According to 
Avogadro's theory, the inference would naturally 
be that 1 and 16, and not 1 and 8, are the true 
atomic weights of these two elements. Both these 
theories cannot be right; the question then is, Which 
is correct? Without farther evidence, it would be 
very difficult to decide; but on applying other 
tests with which subsequent discoveries have 
furnished us, the balance of probabilities seems 
to point in favour of Avogadro’s view—viz., that 
the atomic weight of hydrogen being 1, that of 
oxygen is 16. 

In the first place, granting that condensation 
takes place during combination between an un- 
equal number of atoms, we find an additional 
reason for believing that the above numbers 
represent the true atomic weights of hydrogen 
and oxygen in the fact that when hydrogen and 
oxygen unite, contraction does take place, exactly 


+ It is not inconsistent with sound reasoning to 
believe that these atoms are spheres, and that in the 
molecules they perform revolutions round a oom mon 
centre, which may either be one of the atoms or else 
the common centre of attractive force. To illastrate 
this let the annexed onts represent the molecule of 
hydrogen. We can imagine, first, that one atom 
performs a revolution round the other thus :— 


©) 


Or, secondly, that both atoms ave revolving around a 
common eentre, thus: 


Elther of these views adapts itself to the explanation of 
the behaviour of gases during combinstio 


n. 
t At equal temperatures. 
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to the amount indicated by the theory, Thus, let 
us take two volumes of hydrogen— 


S PI 


each weighing one gramme, and one volume of 


oxygen 
o] 


-weighing 16 grammes, and we shall find that 
after combination the product will occupy only 
two volumes, while weighing 18 grammes. 

We therefore conclude that the constitution of 


1 16 18 

this compound (water) is H,O, and not HO. 

205.—So far either theory explains the fact of 
% combination in definite proportions,” while Avo- 
gadro's theory goes a step further, and gives us 
the probable reascn of the contraction which 
takes place in the volume of gases when combina- 
tion ensues between unequal volumes. Several 
facts have conduced to render this latter theory 
more probable ; none have had so much infiuence 
as the experiments of Messrs. Dulong, Petit, and 
Regnault on the specific heat of the elements. 


WEATHER MAPS. 


THEIR CHARACTERISTICS AND TEACHINGS-—~AN 
UNOFFICIAL WEATHER REPORT. 


By W. R. Birt, F. R. A. S., F. M. S. 


A FE W words will suffice for the first part of 

this subject. Lines of equal pressure and 
temperature, the prevailing winds and weather, as 
clouds, rain, hail, or snow, and the roughness of 
the sea, are the principal features of these maps. 
We see at a glance the distribution of weather 
elements“ over Great Britain and Ireland. France, 
Belgium, Denmark, and Norway, and we have, in 
addition, the numerical values of these elements 
given on the opposite page. 

A word or two in addition on these character- 
istics. The lines of equal temperature show us 
the distribution of heat over the countries 
mentioned, and mark out the direction of the 
zones of warm ånd cold air. The lines of equal 
pressure exhibit regions of high and low 
barometers, and combined with the wind make us 
acquainted with localities of storm and calm. The 
isotherms, or equal temperature lines, need no 
comment, but as regards the isobars, or equal 
pressure lines, it is necessary to mention that they 
do not represent the existence of any one given 
phenomenon, per se. And on this we are the 
more disposed to insist, as we have reason to be- 
lieve that the laws already ascertained of the 
motions of vast bodies of air, to which the de- 
gignation atmospheric waves has been given, 
have not been recognised. As the barometric 
curve at any one station is a compound effect of 
several co-existent phenomena expressed as to 
succession in time, so the icobar is merely the 
effect of the same co-existent phenomena ex- 
pressed as to geographical distribution. To read 
the one requires as much study as to read the 
other, but when read each contributes to elucidate 
the phenomena which give rise to them. 

There is nothing of greater utility in reading 
natural phenomena than theory ; even if the theory 
employed be worthless it enables the theorist to 
connect and classify facts. In order to set forth 
a portion of the “teachings” of the weather maps 
we shall make use of a theory which, we appre- 
hend, will connect many of the facts recorded, 
and to elucidate these facts the more fully we shall 
present the reader with a series of barometric 
curves projected from readings at eight distinct 
stations, viz., Thurso and Christiansund, on the 
extreme north-west of the area embraced by 
the weather maps. Plymouth and Valencia on 
the south-west, Rochefort and Biarritz on the 
south, and Brussels and Dover towards the 
eastern part of the same area. The theory is that 
of * Atmospheric Waves,” already given in our” 


— (—yv ee 


Although the movements of the barometer are 


very complex on account of the simultaneous 
progression of the two sets of waves, accompanied 
in some cases with waves of smaller dimensions 
riding on their slopes, it is quite possible to 
determine the elements of passing waves by 
noting the connection between the barometer, the 
wind, and the weather. From the 18th to the 
30th of March inclusive a well marked wave of 
the N.W. system (B) transited the Board of 
Trade ares; its anterior trough impinged on our 
shores on the 18th; its anterior slope, character- 
ised by keen north-easterly winds, accompanied 


north-west to south-east, or, in other words, 
the crest lingered over the north-west portion 
of the area, passing Plymouth on the 26th, 
the barometer meanwhile falling. The wind. 
however, continued northerly until the 27th, , 
when the southerly and south-westerly winds . 
became established as the posterior slope 

and as the posterior trough ap hed. and 
after the 27th until the 30th, the isotherms of 
40° and 50° extended northerly and north-easterly, 
correspondent with the establishment of the 
south-westerly wind. The posterior trough 
passed Thurso on the 28th, barometer 29:16; , 


» 
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journal, Vol. XIII., Noa. 323, 329, and 831, pp. by hard frosts in some parts, and by showers of 


248, 398, and 449. To exhibit the passage of 
these waves with greater distinctness, we shall 
examine the barometric effects on three lines—(1) 
Biarritz, near the south-east angle uf the Bay of 
Biscay, Plymouth, and Thurso ; (2) Biarritz, 
Dover, and Christiansund ; (3) Valencia, Dover, 
and Brussels. The waves from the north-west 
with north-east and south-west winds will be 


snow and hail, mingled with rain, in others, occu- 
pied four days in its passage; on the 23rd its 
crest extended in the direction, Christiansund, 
30°27 ; Thurso, 30°21; and Valenoia, 30:10, rising 
at Thurso and Valencia, wind north-east, tem- 
perature from 30° to 40° Fahrenheit, cloudy, with 
snow showers, thunder, and hail, From the 23rd 
to the 27th the barometer fell at nearly all the 


designated by large Roman characters, A, B, and! selected stations, yet the posterior slope had not 


Christiansund and Valencia on the 29th, +: 
barometer reading at Christiansund 2906, anc : 
Valencia 29:02; Plymouth and Dover on :- 
935 barometer at Plymouth 29-26, and at DD. 

The close connection so very clearly own 
the aid of the weather maps between the r=- 
meter, wind and weather generally, and in 
particular instance the contemporaneity of | 


progression of the weather with the transit a: 
waves, are important features for study. 

The late Sir John Herschel, in the YS ar i 
Speaking of the winds as couzeetel wier, + 


wema „* 


80 on, and those from the south-west with north- ! made its appearance, for the relative geographi- 
west and south-east winds, by amall Italic: cal distribution remained the same, ic C the 
| gradients of its anterior slope extended from 


characters, a,b, Ce. 
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metrical movements, refers to those which arise 
from barometric oscillation, and which are con- 
nected with such oscillation in a direct and inti- 
mate manner. Every wave-like movement in a 
fluid consists of two distinct things—an advancing 
form and a molecular movement. Now the ad- 
vancing form is indicated to us by the barometer, 
the molecular movement by the wind, and between 
these two phenomena there subsists of necessity 
a close and purely dynamical connection. It 
would,” says Sir John Herschel, be no small 
meteorological discovery, if by the study of the 
characters and progress of barometrical fluctua- 
tions, we could either make out any law of the 
greater ones which would enable us even roughly 
to predict them or any peculiarity in their physi- 
ognomy by which we could recognise them in 
their earlier stages, as by this we might possibly 
be led to the prediction of great storms.” 

The theory employed supposes that the baro- 
metric movements of the sixteen days from March 
15 to 80 inclusive were due to two sets of oppo- 
sitely directed winds; one blowing from north- 
east, which were compensated by south-west 
winds, the other from north-west with south-east 
compensating winds. These winds, advancing 
laterally and simultaneously from north-west and 
south-west, occasioned much complexity in the 
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8 24 
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phenomena and also in the maps ; but by the help 
of sections and curves it is possible to unravel 
this complexity. Taking as a principle that the 
winds are regularly disposed on each side of a line 
of barometric mazima or minima, north-east winds 
require, according to Buy’s Ballot’s Law,” that 
a maximum should exist to the right, or in the 
north-west, and south-west winds require that the 
same maximum should be found also to the right 
or in the south-east. The same principle applies 
to the north-west and south-east winds, so that 
with the weather maps before us the direction of 
the wind in most cases points out the quarters in 
which we may look for high or low barometers. 
As just noticed, the simultaneous existence of 
these winds render the maps very complex, some 
days the north-east winds being predominant, on 
others the north-west or south-east, but if 
sections be drawn, as, for example, that from 
Biarritz to Thurso on the 18th (see Fig. 2), when 
the crest of wave b passed the southern station 
and the tronghs of waves B and a intersected not 
far from Thurso, we shall gain a clearer idea of 
the distribution of pressure than from the isobars 
alone, and if these sections be accompanied with 
curves, as, for example, the eight herewith given, 
we may be able still more distinctly to trace the 
passages of the crests and troughs across the 
area. Up to the present time isobars have been 


FH. O PLYMOUTH 
0 18 24 30 


treated more as simple than complex exponents 
of phenomena, and the question has been put, Is 
the statical forde — i. e., the excess of barometric 
readings at one station, ascompared with another, 
an exponent of the existent wind?“ We shall not 
enter upon the mathematical treatment of this 
question, but simply remark, as it appears to us, 
that the difficulty of arriving at any definite con- 
clusions as to weather forecasts or storm pre- 
visions, for which purposes statical force has 
been employed, mainly results from the non- 
recognition of the existence of the two simul- 
taneous sets of waves, of which we find abundant 
evidence in the weather maps. 


Illustrations. 


Fig. 1.—Barometric Sections. —Biarrits, Dover, 
and Christiansund, March 18, 23, and 29. The 
dotted lines (18th and 29th) show the dips towards 
the north. 

Fig. 2.—Barometrio Sections. — Biarritz, Ply- 
mouth, and Thurso, March 18, 23, and 28. The 
dotted lines (18th and 28th) show the dips towards 
the depression near Thurso. 

Figs. 8 and 4.—Barometric curves at the north- 
ern stations, Thurso, and Christiansund, showing 


In order to exhibit the barometric affections 
resulting from the transitsof the two waves B and 
b, eight curves, arranged in pairs, have been 
selected ; these are so given as to show the 
graual diminution of range from the north-west 
towards Brussels, the curves of greater range 
being placed on the left, with the largest range of 
each pair below its fellow. The localities are 
Fig. 8, Thurso and Christiansund on the extreme 
north-west of the area; Fig. 9, Plymouth and 
Valencia on the south-west; Fig. 10, Rochefort 
and Biarritz on the southern part; and Fig. 11, 
Brussels and Dover towards the eastern part of 
area. A mere glance at these curves is sufficient 
to show that the greatest range occurs in the 
north-west, the least in the neighbourhood of 
Brussels; also that during the thirteen days from 
the 18th to the 30th, inclusive, the movements of 
the barometer at each pair of stations selected 
were such as to lead to the expectation that the 
entire area may be divided into barometric dis- 
trictg of specific types, such as the Hyperborean, 
including the north of Scotland, the North Sea, 
and Norway ; the Atlantic, referring principally to 
the western shores of Ireland and the entrance 
to the Channel; the Biscayan, as the north of 


the minimum of the 18th, produced by the ante- Spain and the west of France; the Mediterranean, 


rior trough of wave b. 


MOUTH 


t 
> 
al 
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Fig. 5.—Barometric curves at the eastern sta- 
tions, Biarritz, Dover, and Brussels, showing the 
maxima of the 17th and 18th, arising from the 
crest of wave A, and those of he 20th from the 
crest of wave b. The opposition of the maximum 
at Biarritz. to the minima at Thurso and Chris- 
tiansund (Figs. 8 and 4, and 5), indicates approxi- 
mately the semi-amplitude of wave b, but the 
area is too small for the determination of the 
amplitude. 


Fig. 6.—Barometric curves at Plymouth and 
Valencia, showing the maxima, forming the crest 
of wave b, and the minima of the 21st produced 
as the anterior slope of wave B passed over. 


Fig. 7.—Barometric Sections, Biarritz, Ply- 
mouth, and Thurso, March 24 and 25, showing 
the anterior slope of wave B, the higher readings 
occurring at Thurso, wind north-east, and at Ply- 
mouth wind north north-east, which is quite in ac- 
cordance with Buy's Ballot’s Law.” The section 
on the 26th shows a crest passing Plymouth, which 
although not sufficiently pronounced to raise the 
barometer, is, nevertheless, apparent on the Ply- 
mouth curve as a slight bulge (see Fig. 9). The 
section of the 27th (dotted line) shows that the 
posterior slope of wave B had passed on to 
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comprising the south of France, and the Nodal, 


FH. BRUSSELS 
18 24. 


BIARRITZ 


of which Brussels may be regarded as the centre. 
From the data supplied by the Meteorological 
Office, the laws of barometric sequence and range 
in each of these regions may be determined. 

It will be seen from the curves that at the 
southern and eastern stations maxima of the 
barometer occurred on the 27th and 28th of March, 
and on consulting the weather tables for these 
days it will be found that at Paris the barometer 
attained a maximum on the 27th, but it was not 
until the 28th that maxima passed Lyons and 
Toulon. Sections from Toulon to Thurso on these 
days show that these maxima were the crest of 


wave B passing off towards the south-east. The 
sections are as follows: 

Stations. March 27. March 28. 
Toulon 29°91 30°14 
Lyons 90 30 00 
Paris 82 29°73 
Dover 71 46 
London 66 41 
Liverpool 59 30 2 
Leith ......... 46 20 
Nairn 38 20 


Biarritz, wind at Plymouth south-west accordant | passed Thurso, so that the amplitude of the pos- 


with ‘Buy's Ballot’s Law.“ 


terior slope, or semi-amplitade of the wave, was 
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by the space between Toulon and 
Thurso, sud this was abont the extant of the ampli- 
tude of the anterior slope. It is probable the entire 
wave extended over double the distance of Thurso 
from Toulon. 


MICHAEL FARADAY.” 


HE life-s!ory of Michael Faraday is one of 
the few which cannot be told too frequently. 
The son of a journeyman blacksmith, by the foree 
of bis innate genius he made his name known in 
every part of the globe, and by a limited circle 
of friends he was loved and revered, not so much 
for his scientific attainments as for his moral 
worth and kindly good-nature. For this reason 
we cordially welcome the appearance of the little 
book by Dr. Gladstone; for although Dr. Tyndall 
has written the life of Faraday from a scientific 
point of view, and Dr. Bence Jones has published 
à biography, hitherto there has been no volume 
which showed us Faraday as a man as well as sa 
philosopher. Dr. Gladstone, however, has suc- 
ceeded in combining enough of the scientific 
record of his life with much of those inner and, 
as presented to the general public, unseen features 
of his character. It appears that in a review 
of the“ Life and Letters,” Dr. Gladstone men- 
tioned that he thought of giving to the public his 
own reminiscences of the great philosopher, and 
urged by his friends he has put the idea into 
shape, the result being this little book, de- 
sigoed for those of Faraday's “ fellow-country- 
men who venerate his noble character without 
being able to follow his scientific researches.” 
For the various facts mentioned in this volume 
Dr. Gladstone is indebted in some instances to 
the works of Prof. Tyndall and Dr. Bence Jones, 
to the Corporation of the Trinity House, to 
several friends, and to his own personal recollec- 
tions ; but where practicable he has preferred to 
illustrate the character of Faraday by documents 
or incidents not previously published. The book 
is divided into five sections, under the following 
headse—the Story of his Life, Study of his 
Character, Fruits of his Experience, his Method 
of Working, and the Value of his Discoveries. 
The character in which Michael Faraday is first 
introduced to us is as an “ inquisitive boy,” mind- 
ing his baby sister, playing at marbles, learning 
the three R's at a day-school, and residing at 
Jacob's Well-mews in the neighbourhood of Man- 
chester-square. He was the third child of James 
and Margaret Faraday, aud was born in Newing- 
ton Butts, on September 22,1791. His parents 
being only poor, hard-working people, young 
Michael was sent to work as soon as he was 
able and an opportunity offered, his first situ- 
ation being as errand boy to a bookseller 
named Riebau, an intelligent man, with a ‘‘leaning 
to astrology,” who was so satisfied that he after- 
wards took him as an apprentice withont a pre- 
mium. Once in the shop, with permission to look 
at the books on the shelves, Faraday made every 
use of his position, devouring such works as Mrs. 
Marcet's Conversations on Chemistry,” and 
Watts's Improvement of the Mind,“ and care- 
fully reading, as well as binding, the various 
scientific books which found their way to Mr; 
Riebau's premises. At this early period of his 
career of scientific research we find the ruling 
characteristic of his treatment of natural phe- 
nomena strongly developed, for, although doubt- 
less he accepted the statements of Mra. Marcet 
as correct, he was not satisfied till he had demon- 
strated their truth—at least of those for which his 
limited means permitted the necessary expendi- 
ture. Thus he made an electrical machine with 
a pbial, but afterwarda obtained a real cylinder,” 
and constructed other electrical apparatus ina 
similar rudimentary manner—a manner which 
served him through after life, even for some of 
his most accurate investigations. 


The most important feature of this 
his life, which probably formed a turning point or 
a starting-point in his career, was his attendance | 
at the lectures on Natural Philosophy delivered 
by Mr. Tatum, the needful shillings being fur- 
nisbed by his elder brother Robert, an invest- 
ment." the latter could never have regretted. 
Here Faraday made bis first acquaintance with 
scientific lectures, and at the same time, with 
other earnest students, with some of whom a 
lif-long friendship was formed—notably with 
Benjamin Abbot, who was well educated, and 
held a responsible post in the city. It was in 
Mr. Abbott’s house—in the kitchen, and from the 


end of the kitchen-table—that Faraday made bis | silversmith in Paternoater- row, which took place 


early experiments and delivered his first locture. 
The lectures delivered by Tatum fell on no care- 
less or inappreciative ears: his words found no 
unprepared seed-ground in the brain of Faraday, 
who took copious notes, and afterwards wrote out 
a clear copy, with descriptions of the experi- 
ments and neat drawings of the apparatus,— 
binding the whole afterwards in four volumes, 
with exhaustive indices, and dedicating them to 
his master, Mr. Riebau, as evidence that the 
permission to examine the books in the shop had 
not been used for idle purposes. At this time 
there was a lodger at his master’s, M. Masquerier, 
a French emigré and distinguished artist, who, 
struck with the intelligence of the lad, lent him 
his books and taught him perspective; and 
among the visitors to the shop was a Mr. Dance, 
who took Faraday to hear some of the lectures of 
Sir Humphry Davy, which he followed with eager 
and intense interest, taking copious notes, whioh 
he afterwards wrote out in the same manner as he 
had done with Tatum’s. Soon after this Sir H. 
Davy injured his eves by an explosion of chloride 
of nitrogen, and Faraday was fortunate enough 
to obtain the post of amanuensis, probably, says 
Dr. Gladstone, through the introduction of his 
artist friend, Masquerier. This, however, lasted a 
very short time, but the appointment was so far 
fortunate for the youthful philosopher that it 
appears to have determined him to write to Sir 
H. Davy, telling him his desire to study Science, 
and torwarding the notes of his lectures. Davy 
wrote an answer, and in the personal interview 
which followed, advised the bookseller to stick to 
his business, promising him the work of the 
Institution and his own besides. Soon after this, 
however, the laboratory assistant at the Royal 
Institution was discharged, and Sir Humphry 
remembered Faraday, who was thus installed in 
the post on March 1, 1813, at a salary of 25s. a 
week and a room in the house. His duties were 
to assist and attend the lecturers and professors, 
to keep the models and instruments free from 
dust, and to take charge of the apparatus and 
furniture of the laboratory and lecture-room 
generally. From the very first Faraday began 
experimenting; for a few days after the appoint- 
ment he was extracting sugar from beet, and 
before the middle of April had been exposed to 
terrible risks in assisting Sir Humphry with his 
investigation of chloride of nitrogen, no fewer 
than four separate explosions occurring, in one of 
which he was suddenly stunned and rather 
severely wounded. 

About this time he joined the City Philo- 
sophical Society,” consisting of some thirty or 
forty members, composed of the middle and. 
lower classes, who met together for mutual in- 
struction and improvement; half a dozen of these 
would meet to criticise the work of each other, 
with results which Faraday describes as most 
valuable,” from the discipline being very sturdy 
and the remarks very plain and open.” Seven 
months after his appointment, Sir Humphry, 
wishing to travel, took him as an amanuensis, aud 
for a year and a half, in the company of that 
great philosopher, he wandered about France, 
Italy, Switzerland, and passed through Germany, 
the Tyrol, and Holland, keeping a journal, the 
most interesting and valuable portions of which 
are reproduced by Dr. Bence Jones in the Life 
and Letters.” This year and a half,” says Dr. 
Gladstone, ‘‘ may be considered as the time of 
Faraday's education ; it was the period of his life 
that best corresponds with the collegiate course of 
other men who have attained high distinction in 
the world of thought. But his university was 
Europe ; his professors the master whom he 
served, and those illastrious men to whom the 
renown of Davy introduced the travellers. It 
made him personally known, also, to foreign 
savants, ata time when there was little intercourse 
between Great Britain and the Continent ; and 


period of | thus he was associated with the French Academy 


of Sciences while still young, his works found a 
welcome all over Europe, and some of the best 
representatives of foreign science became his most 
intimate friends.” 

In 1815 he obtained a somewhat higher position” 
and an increase of salary, which was further 
augmented to £100 per annum in the following 
year. It was in September, 1815, that he took 
the position formerly occupied by Brande, as the 
change of handwritiug in the laboratory note-book 
shows. His first lecture was given on January 
17, 1816, at the City Puilosophical Society, aud 
in the same year his first paper was published in 


Michel Faraday. By J. H. Guapsrone, Ph.D., tbe Quarterly Journal of Science. Just before 


BS. London: Macmillan, 


his marriage to Sarah Barnard, the danghter of a 
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.have done much to popularise science. 


in 1821, he was appointed superintendent of the 
house and laborstory, and ia February, 1825, 
became director, a position of greater responsibility 
and influence. One of the first innovations con- 
sequent on this was an invitation to the members 
to spend a scientific evening in the laboratory, and 
thus arose the well-known Friday evenings,” 
which in his hands and in those of his successors, 
“Up to 
1833 Faraday was bringing the forces of nature 
in subjection to man on a salary of only 
£100 per annum; then John Faller founded a 
Professorship of Chemistry, and appointed Faraday 
to the post with the endowment of nearly £100 a 
year for life. But during the earlier part of his 
career Faraday made commercial analyses, and did 
other professional work, which in 1830 and 1831 
brought inan income af certainly £1,000 a year, but 
just then he discovered the evolution of electricity 
from magnetism, and the choice had to be made 
between science alone and a limited purse, or pro- 
fessional work,a full purse, and an abandonment of 
those investigations whioh were to lead to great dis- 
coveries. “The choiee was deliberately made: 
Nature revealed to him more and more of her 
secrets, but his prefessional gains eank in 1832 to 
£155 9s., and during no subsequent year did they 
amount even tothat.” In 1836 he accepted the 
appointment of scientific adviser to the Trinity 
House, which made a slight increase in his 
income ; but the story of his life shows that the 
talents which he brought to bear on scientific re- 
search would, turned in other directions, have 
enabled him to retire in middle age on a large 
fortune. To Faraday, however, the pursuit of 
science was the summum bonum of earthly exis- 
tence; to him science brought a reward which he 
could have found in no other direction; and 
as he frequently expresees it, his life was all 
he desired. Honours were showered upon him 
in all directions, but he refused the highest 
honour in the power of science to oonfer— 
the presidentship of the Royal Society, saying 
to the friend who so worthily follows him, 
„ Tyndall, I must remain plain Michsel 
Faraday to the last; and let me now tell you 
that if I accepted the honour which the Royal 
Society desires to confer upon me, I would not 
auswer for the integrity of my intellect for a 
single year.” In 1835 he accepted a pension 
from the Government, and in 1858 the Qaem 
offered him a house at Hampton Court, where he 
spent the greater portion of his remaining years, 
and died on the 25th of August, 1867. He was 
buried in Highgate Cemetery, and the world 
mourned the prince of investigators,” the black- 
smith's son, who was decorated with no fewer 
than ninety-five titles and marks of merit, and 
was a member of so many learned bodies that M. 
Riess, the celebrated Berlin electrician, once ad- 
dressed a letter to him as Professor Michael 
Faraday, Member of all Academies of Science, 
London.” 

These are a few of the salient points in the 
career of the great philosopher," the story of 
whose life is a grandly-shining beacon to guile 
the toiling followers of his footsteps, and English 
mechanics and students of science will do well to 
carefully read aud commit to memory the words 
of Dr. Gladstone's little book. The volume teems 
with anecdotes which exhibit the character of 
the man, and “his method of working” rm s 
chapter that cannot be too frequently studied. 
His opinions on those questions of publie iz- 
portance which it has become more imperatierl7 
necessary to solve at the preseut day, when tts 
full effect of bis work is beginning to be felt, are 
marked by clear common-sense. He was examis~J 
ou the scientific education question before the 
Pablic Schools Commission in 1862, aad &3 
opinion was emphatic—‘ That the natural know- 
ledge which has been given to the world in ub 
abundance during the last fifty years should renaxic 
untouched, and that no sutiicient attempt shoa i 
be made to convey it to the young mind groen: 
up and obtaining its first views of those things. i! 
to me a matter go strange that I find it dijra- 
to understand. Though I thiok I see the oppo 
sition breaking away, it is yet a very hard one t 
overcome. That it ought to be overcome I bar 
not the least doubt in the world. Farad: 
thought that science should be taught at an ear: 
age. He would teach “all those things the 


come before classics in the programme of t | 


London University—mechanics, hydrostatics, t+- 
draulic8, pneumatics, acousties, aud optical Tint 
are very simple and easily understood when ta- 


are looked at with attention by both man and - 


With a candle, a lamp, and a lens or two, 3 
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intelligent instructor might teach optics in a very 
short time; and eo with chemistry.” Faraday, 
the prince of lecturers himself, naturally saw 
that lectures alone “would give a very poor 
knowledge of natural things, the student must 
experiment for himself. This was his own habit : 
he accepted nothing on trust that it was possible 
for him to verify. Mr. R. Mallet, F.R.S., 
gives a remarkable instance of this. On one 
of his visits to the philosopher he took 
some slips of Mantz’s yellow metal, and showed 
bim that, though flexible and tough, they were 
made instantaneously brittle and rigid when 
dipped into solution of per-nitrate of mercury. 
Faraday, however, “took one of the slips, bent 
it forwards and backwards, dipped it, and broke 
it up ioto short bits between his own fingers. 
Ha had not before spoken. Then he said, 
‘Yes, if is pliable, and it does become in- 
stantly brittle.” This method of convincing 
himself was the natural habit of the man, 
and it cannot be doubted that to it much of 
his success a8 an investigator was due. Many of 
Faraday’s most important experiments, too, were 
made with the simplest means, and his skill in 
devising the necessary apparatus for elaborate 
investigations was unparalleled. An instance is 
given by Sir Frederick Arrow, the occasion being 
an expedition of the Elder Brethren to witness 
the trial of the electric light at Dungeness. 
Before we left Dover, he says, Faraday, with 
his usual bright smile, in great glee showed me a 
ittle common paper box, and said, ‘I must take 
sare of this; it’s my special photometer—and 
hen, opening it, produced a lady’s ordinary 
jack shawl-pm—jet, or imitation perhaps—and 
hen holdiog it a little way off the candle showed 
ne the image very distinct; and then, putting it 
little farther off, placed another candle near it, 
ind the relative distance was shown by the size 
f the image.” We must give one more anecdote, 
nd take leave of this interesting and truly 
alaable book. An artist was once maintaining 
hat in natural appearances and in pictures, up 
nd down, and high and low, were fixed, indubi- 
able realities ; but Faraday told him that they 
vere merely conventional acceptations, based on 
tandards often arbitary. The disputant could 
ot be convinced that ideas which he had hitherto 
ever doubted had such shifting foundations. 
Well,’ said Faraday, ‘hold a walking-stick be- 
ween your chin and your great toe; look along 
, and say which is the upper end.“ The experi- 
nent was tried and the artist found his idea of 
erspective at complete variance with his sense of 
pality ; either end of the stick might be called 
pper—pictorially it was one, physically it was 
he other.” 

The life of Faraday should be as familiar to 
ur youth as household words,” for hə was an 
rament and a benefactor to the whole human 
ce — not the hero of one natich and the scourge 
another. 


OCAL LENGTH AND MAGNIFYING POWER 
OF OBJECT-GLASSES. 
k following paper wasread by Dr. Royston- 
Pigotė before the members of the Quekett 
lub. and is extracted from tbeir journal :— 
Though strange, it is nevertheless true, that two 
servers, with the same eyepiece and objective, do 
ot always see an object magnified to the same 
nplitude. A change of focus may be necessary. 
short sighted person sees the virtual image of the 
agvified object at a distance of perhaps Gin. ; the 
ng-sighted adjusts it perhaps at 12in oreven 18in. ; 
e distinct plane of vision, called the field of view, 
variably placed according to the foeal length of 
e eye of the observer, and therefore at distances 
considerable variety. Under these circumstances, 
two observers, the one very short, and the other 
ry long-sighted, both agree to observe together, 
eir powers of vision proportionably vary. It is 
cessary, then, to fix a standard for estimation. 
ost persons can see distinctly at 10in. distance. 


this case the power of any lens at this distance 
found by dividing ten by the focal length / or 


Magnifying power = 10 — focal length / 
or = a or 10-+ f 


o persons unread in optical principles, there ap- 
ars some litile difficulty in understanding the 
riable foci of a lens, and I may, perhaps, be 
cused for introducing the following illustration, 
sown, I believe, to very few working opticians :— 
we take a lens (sny 3in. focus), and form the 
iago of a candle (or much better, the image of a 
null perforation in a brass plate placed before it) 
„on a sheet of white paper, it is well-known that | 
you move the candle from the lens you must 


| of 


move up the paper towards it, in order to obtain a 
clear image. Now, the special point which I wish 
to briog out is this, that exactly at the position 
where the image is formed clearly at the same dis- 
tance from the paper as the candle is, the distance 
between the candle and image is the least possible, 
or a minimum. A most usefal result is now 
obtained; in every case this minimum distance is 
exactly four times the focal length of the lens. In 
the case of a 3in. lens this minimum image distance 
will be found to be exactly 12in. 

We will now suppose that instead of the Sin. 
lens a 2in. objective is used in precisely the same 
way. The minimam image distance between a 
candle and its image will be fonnd much less than 
Siv., so that the real focal length“ is 14/38 or rather 
less tban ljin. There are two or three preliminary 
points which may not be uninteresting, To find 
the focul length of a plano-convex lens, turn the 
flat side to the sun, and measure the exact distance 
from the sharpest image on a card tothe convex 
surface. If the lens be equiconvex, half the thick- 
ness must be added. If the lens be used as a con- 
vexo- plane, and the plane side is towards the image, 
when the aberration is reduced, two-thirds of the 
thickness must be added. The minimum image- 
distance avoids these inconveniences of measure- 
ment altogether. In every case the true focal 
leneth will be more accurately determined by using 
only a small central aperture applied to the lens in 
question. 

I have designed an instrument of considerable 
accuracy for measuring the focal length of ordinary 
lenses, consisting of a perforated metal plate, and 
a white screen, or piece of ground glass, with a 
carrier for the object-glass or lens. By means of a 
long screw, tapped with similar right-handed and 
left-handed dies, the perforated plate and lamp and 
the screen are simultaneously made to approach or 
recede from the lens, which is thus kept always 
exactly equidistant from the plate and from the 
screen. The lens to be measured being fixed, the 
screw is turned, until an exact image is formed upon 
the screen, of the perforations; one-fourth of the 
distance between them is exaotly the focal length 
required. I term this instrument a Focimeter. But 
in the case of very minate at considerable 
difficulty is experienced in finding their exact focal 
length by measurement of their curves. 
case, the focal length can be obtained most readily 
by the following artifice :—If the magnifying power 
be great, a stage micrometer is to be placed exactly 
at 10in. distance from the ground-glass screen. 
a microscope be used, by taking out the field and 
eye-glasses of the eyepieces, an ordinary circular 
1-100th micrometer may be inserted; then re- 
placing the eye lens only, the image of the stage 
micrometer must be accurately observed, and the 
magnitude of a 1-100th nicely determined in the 
divisions of the eyepiece micrometer. Suppose 
this to be (m), the actual focal length of the lens in 
question will be found for small lenses as 
follows: 

Divide ten by this number (m), increased by 
two. Larger lenses will required a correction to 
be hereafter explained. 

Exemple.—A small lens is found to magnify a 
bundredth of an inch upon the stage to measure 
thirty-five hundredths at 10in. distance from the 
stage, within the field of an eyepiece, deprived ef 
its field lens. Find the focal length; also for g 
plano convex find the curvature of the tool to grind 
the lens. 

N = 85. f= 10 — (M + 2) = 10 +87 
= 0˙% 27027 nearly. 


175 a plano-convex lens radius of curvature for 


= focal length = 0”-18518in. 


Example 2.—A compound lens forming an object- 
glass of great power enlarges the thousandth of an 
inch to 158 divisions in 1000ths, as before at 10in. 
Find the approximate focal length. Here 


J = 10 — (158 + 2) = 10 —— 1680 = 


1 
61 

From thie it appears that an exact sixteenth 
should produce an image precisely 158 times as 
large when the object is exactly 10in. from the field 
of the eye-lens at the stop of the eyepiece. 

For practical purposes, therefore, an eye-lens 
magnifying ten times would enlarge the object in 
this case 1.580 times. Nowa C eyepiece of Powell 
and Lealand is just equivalent to an lin. lens; 
therefore, when these makers announce their six- 
teenth to magnify 1,600 times with a C eyepiece, 
this objective is nearly the one-sixteenth of an inch 
focal length within a small decimal. 

The magnifying power employed at any moment 
is often so great a desideratum, and yet so unattain- 
able (when one is closely engaged in some delicate 
investigation, and using a variety of objectives), 
without great loss of time, that tHe following obser- 
vations upon a simple method exhibited at a 
meeting of the Fellows of the Royal Microscopical 
Society recently may, itis hoped, prove accept- 
able. Haviug met with many persons and some 


Focal point of a lens is generally known to be the focus 


rays. 


opticians who experienced a difficulty in under- 
standing the reason of the thing, I trust that the 
precediug remarks will clear the difficulty away. 

If we settle it asan axiom for very high powers, 
such asthe one-eighth and one-sixteenth, that at 
10in. distance of the stop of an eyepiece, without 
the field-glass, the enlargement of thousandths on 
the stage will give the focal length simply by 
dividing ten by the amplification increased by two 
then it is evident that by using a single lens of 
lin. focal length magnifying ten times, if we 
count how many hundredths of an inch in the 
stop correspond to a bundredth on the stage 
micrometer, ten times that amount with an inch 
or C eyepiece is the magnifying power. Now 
replace the field-lens (usually ef 3in. focus) for an 
eyepiece of 2in. focal length, having an eye - lens 
of lin., the magnifying power will be redaced 
considerably in the proportion shown by the new 
reading. Whatever object-glass is now used, and 
whatever length of tube happens to be in use, so 
long os the eye-lensis lin. focal length, ten times 
the apparent amplification of the stage micrometer 
will give the power under employment. 

I keep an eyepiece (2in.) with lin. eye-leus, 
armed with a glass micrometer, ready for use. 
Every microscopist should demand that the 
optician mark the focal length of each of his eye- 
pieces. Powell and Lealand’s C eyepiece is 
exactly lin. focal length ; and at the usual distance 
of 10in. the power of any object-glass with it i» at 
once found by maltiplying the reciprocal of the 
focal length (cight is the reciprocal of one-eighth) 
by one hundred. 

The standard rule by which nominal ‘ inches,” 
“ quarters,” * eighths.” “ sixteenths,” and twen- 
tieths“ are constructed is, therefore, most properly 
taken, so that with a O eyepiece of lin. focal 
length and the step of the eyepiece being exactly 
10in. from the stage, their respective magnifying 
powers shall be 


(Objectives) Inch Quarter Eighth Sixteenth Twentieth 
(Powers)... . 100 400 800 1,600 2,000 


I have found Nobert’s lines te form very beauti- 
ful stage micrometers ; but as they are fractions of 
the Paris line, observations with them reqnire 
laborions reduction to the English standard. Bat 
I wish to acknowledge here the kindness of Mr. 
Baker, the optician, in placing at my{disposal Jack- 
son's own beautifully ruled micrometer lines, 2.000 
to the inch. With the aid of tbis, and a micrometer 


in the stop of the eyepiece. I fonnd the power of 


Powell and Lealand's new zin., with a lin. Kellner 
of Browning’smake and searcher (with a fine defini- 
tion), to be 5,250 diameters. 

Without searcher and lin. eye- piece: 


nearly. 
Andrew Ross. . 1851. quarter. power, 540 = one-fifth. 
Wray... 1870. one=fith . power, 540 


Resume. 

1.—The focal length of a lens is one-fourth the 
least distance between image and object ab whieh 
it can be distinctly formed. 

2.—If a distance of 10in. between object and 
image be taken (to simplify the calculation), and the 
awplitication measured for a division, then in the 
case of small lenses, the focal length is found by 
dividing ten by the divisor increased by twa. 

3.— The magnifying power of an ebjeet-glass for 
any length of tube can be ascertained by using an 
eye-lens of lin. foeal length, with or without a fleld- 
lens, by measuring the amplification of a stage 
micrometer upon another placed in the stop of the 
eyepiece, and then multiplying it by ten. 

4.—Different eyepieces being compared by the 
Camera Lucida, or marked in focal lengthy the 
maker, all other powers are immediately ascer- 
tained by the simple rule of proportion.t 


POOR MAN’S PROVENDER. 


MARKED, but unfortunate trait, in the cha- 
racter of the average Briton, consists, says 

the Food Journal, in the fact that he unhesitatingly 
rejects aud repudiates every unaccustomed article 
of food introduced to his notice, if it happens to be 
cheap; and the lower in the social scale the indi- 
vidual happens to be, the more strenuous is bis 
opposition. Although preserved Australian beef and 
mutton have been before the public now for a con- 
siderable time, and have even gained admittance 
into one of the leading West- end clubs, we wonder 
on how many working men's tables they appear. If 
such is the slow progress of a really delicious and 
cheap preparation, we fear our advocacy of an ex- 
pensive aud nourisbing German viand can scarcely 
hope for more favour. Nevertheless, as food 
journalists, it seems to be our duty to make known 
everything likely to benefit the son of toil as well as 
his master. Sauer-kraut, an efficacious preservative 
against scurvy, is thus prepared :—When cabbage 


The actual focal length = 10 — (54 + 3 + 1-S4th) 
= 10 — (88-0135); ora power of 540 represents a fooal 
length about 2-100ths of an inch lesa than a trae one- 
fifth. 

+A Jin. eyepiece will, of course, be twice the power of 
the inch, and so forth. 
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has arrived at maturity, and is compact and hard, 
it is divested of its outer leaves, the stalk cut away, 
and the remainder shred finely and packed in layers 
in large earthenware pots or barrels. Between each 
layer salt is sprinkled, along with carraway seeds 
and juniper berries. When full, the vessels are 
covered each with a heavy weight, and in a month 
the contents are fit, after four hours’ boiling, for 
use. After the Sauer-kraut is ready for cooking, it 
will keep sound for years if the stock is always 
covered with brine. With Australian beef as a basis, 
this as a vegetable, and a little brown bread or 
potatoes, as accessories, we venture to think that 
even the poorest might extemporise a good dinner 
within his means. 


STUB-END FOR CONNECTING ROD. 


HE annexed illustration of a method of 
strengthening stab-ends of connecting rods is 
extracted from the Journal of the Franklin Institute, 
and may be found useful in some cases. In this 
stub the block a, strap ö. and boxes c c, are made in 
the usual way. The key &, has a lug, through which 
the bolt n, an extension of the gib, passes, a slot 
hole being provided to allow for draft of key, and 
nuts i i, to hold key securely in place. The head d 
of gib holds the strap in the usual way, but on the 
other end a nut z is placed, resting où a circular 
washer e, notched at the key. The diameter of this 
part of the gib is made more than the thickness of 
the gib, to gain strength, but the extension n may 
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be made less: This plan may be resorted to with 

rari to strengthen existing stubs, giving the 

ages to 155 strap and screw adjustment and holding 
6 e 


THE BARRON STEEL PROCESS. 


T: Barron Steel Process is attracting consider- 

able attention in the United States, and 
judging by the results which are said to be obtained, 
it must be a very satisfactory method of making 
steel as well asthe most economical. According to 
the Iron Age it was invented by Mr. Thomas J. 
Barron, in 1868, who associated himself with others, 
and a company was formed to introduce tools of 
steel made by this process. After devoting two 
years to careful experiments and study of the con- 
ditions of success, the manufactory began operations 
on the lst. of March last, and now employs forty 
hands. Thus far the success is reported to be very 
encouraging, and enlargement of the establishment 
is in contemplation. From an article in the Lonis- 
ville Commercial, we obtain the following particu- 
lars respecting the process: — Tools, such as axes, 
hatchets, hoes, and adzes, to the manufacture of which 
chief attention has been paid, are first fashioned 
of iron by the usual methods. They are then 

laced in revolving drums, where the roughness and 
oraign substances which belong to them when they 
come from the moulds are worn off by attrition. 
They are then packed in layers in iron boxes, closely 
covered with clay, and subjected to the action of 
oxide of iron and chemical substances, which de- 
carbonise the iron of which they are composed. 
Herein is the secret of the process. In these boxes 
the tools are subjected to an annealing process, 
which lasts for from three to six days, when, being 
decarbonised, purified, and malleable, they are ready 
to be changed into steel. A retort holding about a 
ton of the tools, occupies the centre of a large oven, 
which is kept at a temperature just below the point 
of fusion. this they absorb gasoline, introduced 
from a tank near by, and pure charcoal gas, 
generated in a retort on the top of the farnace. The 


iron becomes steel in from eight to ten minutes, 


when the tools are removed to be tempered, ground, | tak 


and polished for the market. It is claimed that 
this process is the quickest and the best yet dis- 
covered. The company is now melting about a ton 
and a half of iron a day, and as soon as proper 
facilities are provided will begin the manufacture of 
steel rails. Professor Newberry, of Columbia 
College, New York, makes the following report of a 
practical test of the steel produced in this way :— 
“ With tailor's shears cast in shape, made malleable, 
and then converted by the Barron process, I have 
cat Florence silk so nicely as to prove the edge 
perfect ; then, with the same shears, have cut up 
sheets of tin and untempered steel; and returning 
to the silk, have found the edge wholly unimpaired, 
and this after a repetition of more than twenty 
times.” Arrangements are making to start a large 
establishment at Pittsburg for the manufacture of 
tools by this process. 


LOCK NUTS AND WASHERS. 


A NEW arrangement of locking nut and 

washer, with a spanner adapted to the 
special requirements of the arrangement, has been 
patented by Messrs. Blakemore, Sherring, and 
Horstman. The invention consists essentially in 
the employment of a washer, having a cut or slit 
in it whereby the washer or a portion thereof is 
caused to act as a spring. This washer fits over 
the bolt, which is grooved or cut away longitudi- 
nally throughout the screwed portion thereof, the 
hole in the washer being formed correspondingly 
to prevent it from turning; the underside of the 
nut is notched or made with ratchet teeth, so that 
when the nut is screwed down, the slotted out or 
slit portion of the washer springs up and takes into 
one or other of the notches or ratchet teeth. 
These notches or teeth may be over the whole or 
only partially across the face of the underside of 
the nut; and the slit or out in the washer may be 
made in any desired direc- 
tion, as practice may sug- 
gest. By another arrange- 
ment, and when using a 
nut with a plain inside 
face, the washer may be 
cut or a slit made therein 
at one side thereof so as 
to form a tongue; the 
washer being placed over 
the bolt, as the nut is 
screwed home the cut or 
tongue portion of the 
washer springs up and 
stops against one of the 
sides, or in succession 
ago inst two or more of the sides of the nut, 
thus preventing the latter from unscrewing. 
Another form likewise used with a plain faced nut 
is where the cut portion of the washer is turned 
up at right angles to the face of the washer, and 
so springs against the edges of the nat, thus offer- 
ing a certain amount of resistance to unscrewing. 
The washer may be of any irregular or other form 
suitable for preventing it from turning; in many 
cases this may be accomplished by turning a por- 
tion of the same over the edge of the work to be 
fixed to prevent its turning on the bolt. Thein- 
ventors prefer, however, to make the nats 
bevilled on their edges and to use a spanner bevilled 
on its edges to adapt itself and to correspond 
with the bevil or bevils on the nut, and thereby to 

ress down the spring portion of the washer when 
it is required to unscrew the nut. The nut may 
be made with a projecting collar at or near its 
outside surface ; but in that case the inventers 
use a spanner of a tapering thickness, so that 
when the spanner is fully inserted between the 
collar and the washer the spring tongue or tongues 
of the latter are pressed down, and the nut is 
released from the washer and may be unscrewed. 
For fish plates and other p where the bolt 
holes are sufficiently close together, they employ 
a double or compound washer having two or seve- 
ral holes therein with cuts in the metal to secure 
the several bolts as before described. 

Fig. 1 is a plan of the form of washer which the 
patentees prefer, and Fig. 2 exhibits so much of a 
rail in section with nut and washer applied as may 
be required to comprehend the construction. In 
these figures a is the slit or out in the washer, b is 
the bolt, c is the groove or cut therein, and d is 
the corresponding projection on the washer which 
takes into the groove c to prevent the washer from 
turning on its bolt; e is the nut bevilled on its 
sides and notched on the underside, as seen at 
Fig. 2. To secure the nut place the washer on 
the bolt b with the projection d, taking into the 
groove o, screw the nut down on the washer, when 


the spring portion formed by the slit a rises and 
es into one or other of the notches, and thereby 
prevents the nut ¢ from becoming loose. In order 
to unscrew the nut, a spanner made to 

with the bevil of the nut is pushed on, forcing 
down the spring-portion of the washer and reless- 


ing the nut. 


TEST FOR ALUM IN BREAD. 


AT is known as the logwood test is now 

generally accepted as the best method of 
detecting alum in bread. It was commanicated by 
the author, Mr. Horsley, to the Chemical News, 
and is as follows :— 

1, Make a tincture of logwood by digesting for 
eight hours 2 drachms of freshly-cut logwood chips 
in 50z. of methylated spirit in a wide-mouthed 
phial, and filter. 

2. Make a saturated solation of carbonate of 
ammonia in distilled water. 

A teaspoenfal of each solution mixed with a wine- 
glassful of water in a white-ware dish forms a pink- 
coloured liquid. Bread containing alam immersed 
in it for five minutes or so, and stood upon a plate 
to drain, will in an hour or two go blue on ing ; 
but, if no alum is present, the pink colour fades 
away. If, on drying, a greenish tinge „that 
is an indication of copper, as carbonate of ammonis 
produces that colour, but never a blue. As a 
counter-check for iron, a piece of the moist 
blae-coloured bread may be nched with a few 
drops of glacial acetic acid, when that containing 
iron will be bleached of a dirty-white colour, but 
with alum s rose-pink or slight buff colour will be 
observed. 7 

Or it may be tried another way, thus: — Take a 
piece of the bread in its plain state, and having di- 
gested it in dilute acetic acid for an hour or so, press 
out the liquor and filter; then put ina lamp of 
oarbonate of ammonia, and, when all effervescence 
ceases, add to the clear liquor a few drops of solu- 
tion of sulphide of potassium or sodium. If iron 
is present, it will be indicated by a dark colour, 


there being no colour produced with alam ; but the 
addition of a little tincture of logwood immediately 
reveals it. I might even go further, and say thet, 
if necessary, you may quantitatively eatimate the 
alumina thus :—Take (say) Alb., of cramb 
digest it in a clean basin with some dilate acetic 
15 and allow 0 to a a or oe ; then break 
up the mass and pass the liquor through a glass 
percolator, the rim being covered with calico, re- 


inite i 
at a red heat, when a white powder will 
obtained, consisting of alumina, with possilty 
little lime; treat this with liquor potassm to 
solve out the alumina, mix with a little 
filter, and boil with carbonate of ammonia to obtain 
the pure alumina. 


Our Coal Stores.—Professor Ramsay, F.GS, 
member of the Coal Commission, in a recent address 
to the Dadley Geological Society, expressed a 
and enconraging opinion as to the ce of 
beneath the New Red and Permian. He believes thst 
the majority of the coal-fields of this country have 
been joined together in one large area, and that by 
downthrow and other faults, the fields separated; bat 
that the intervening spaces covered the coal, which. 
still farther buried by the forces, brought about the 
separation. Some had, no doubt, been too 
baried to pay for getting, and some was too thin 
remunerative results, though at workable depths. He 
calculated that more coal ‘tay at workable depthe thax 
appeared in the fields. The South Staffordshire Gali 
was supposed to contain 3, 201, 672, 216 tons of coal, bat 
beneath the Permian attached were 10,880,000,000 
tons; the Warwickshire field contained 458,652,714 
tons, but that concealed should be pat down at 
2,494,000,000 tons; and the Leicestershire cogl-fiel! 
contained 836,799,784 tons, bat beneath the Permis: 
Were 1,790,000, 000 tons of coal. 
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MECHANISM.* 
(Continued from p. 429.) 


A LL machinery can be reduced to a classified 
list of elementary combinations in mecha- 
nism, the character of any portion being assigned 
to it from its general features, and not from any 
minute detail. For instance, all those pieces of 
mechanism in which motion is mainly commani- 
cated from piece to piece by what is called “ rolling 
contact,” where the principal moving parts are in 
actual contact and roll one upon another, should 
be classified under such divisien as that of rolling.“ 
The next division might include those contri- 
vances by which one moving part in actual contact 
with another communicates motion through a pro- 
cess of sliding. Cams and screws communicate 
motion by ‘‘sliding.” The Archimedean drill, 
erally used for light work, is an example of this 
ind of communicated motion. 

Another mode of communicating motion results 
from the wrapping or folding of cords or chains 
over bodies, rigid, and generally circular, although 
they may be of any form; straps or bands over 
wheels are of this class. Again, there are numbers 
of contrivances in which motion is transmitted from 
piece to piece by means of bent or straight rods 
and bars. Very perplexing, though very useful 
motions, result from these. The grouping of them 
is distinguished by the name of links.“ There 
are contrivances which depend chiefly upon the 
folding ever, again and again, of cords or straps; 
to the class comprehending these the name 
communication of motion by “reduplication ” is 
Ero. It is illustrated in the case of double and 

e sets of pulleys. 


Another is the transmission of motion by means 
of an intervening fluid. Sir William Armstrong's 
hydraulic machine, with its accumulator, is an ex- 
ample. Motion . an intervening 
fl has been adapted to facilitate telegraphic 
delivery in London. Telegrams received in Tele- 

ph-street are put into little cylindrical carpet 
Pag” which are placed in tubes and moved forward 
by air at high pressure, and so shot to the post-office 
at Charing-cross, or to such places as the tubes are 
laid. The messages are taken out of the carpet- 
bags, put into envelopes, and sent to their destina- 
tion. The speaking-tubes in this building and in 
40105 are examples of motion communicated by 

8. 

Under each of these, six heads there may be 
arranged three and even more classes of motion. 
A tabular view of these divisional characteristics 
of modes of communicating motion, and a classi- 
fication in reference to the relations of direction, 
and the ratios of the velocities, may be useful for 
future reference :— 


Division. Character. 
A Motion communicated by Rolling. 
5 Š woe 
” re $ 
D Linke 
7 j Reduplication. 
99 


Of each there are at least three classes :— 
Class. Directional relation. Velocity ratio. 


1 ee constant aa constant. 

2 ae constant ae varying. 
constant 

88 2 varying oe or 
varying. 


On Monday last, after the lecture was over, a 
gentleman remarked, “You said that mecha- 
nicians, as distinguished from mechanics, thought 
nothing about plummer-blocks and anti - friction 
curves.” He asked, what is an anti- friction 
curve? An anti-friction curve has nothing to 
do wit pors mechanism, bat it has to do with 
the workshop, and it may be permitted, although 
beside the exact title of these lectures, to produce 
an anti-friction pen for the purpose of forming an 
anti-friction curve. Seme years ago—a great many 
years ago—there was a discussion in the mathe- 
matical rs respecting the curve of least friction 
for rotating shafts. At the lower end of a vertical 
ahaft the friction upon the bearing is a proportional 
part of the pressure. The question was how should 
that bearing be formed, and the mode in which it 
should be formed is given by this pen. Any skilled 
mechanic may make the pen. It is a piece of brass 
wire 6in. long, freely movable abont a pin put into 
a piece of wood, 2in. long, and in. broad, and zin. 
thick. There is bent over the wire a small piece of 
steel renga down so as to allow ink to be inserted 
between the two jaws; the ink will therefore flow 
as from a pen. The mode in which the pen is used 
is this. Supposing a bearing to be of a certain size 
in the lower diameter, and of a known dimension in 
the upper, the question is, to ascertain the curve to 
be formed between those two diameters. At right 
angles to a straight line, set off the two radii at 
their proper distance apart. Parallel to this 
straight line placea s ht edge. Against this 
edge, where it crosses the larger radius, place the 
ee ne 


° By the Rev. Anrnur Riga, M.A., being the Cant 
Lectures delivered before the Society of Arta. W 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 382. 


wood, to which the wire of the pen is attached. 
Slide the steel pen along the wire until it is at the 
extremity of the radius. Then adjust the straight 
edge, and draw the wood along it until the pen 
crosses the extremity of the shorter radius. The 
path of the pen describes what is called an anti- 
friction curve, and the bearing of a shaft made with 
that vertical section is the one of least friction. 

To return to the tabular characteristics of 
mechanism. It has perhaps been truly said that if 
there were no exceptions there need ba no rules. 
There are before you, in illastration of this, two 
pieces of mechanism which cannot be arranged 
under the tabulated heads. One is called Atwood's 
machine—a machine designed about the close of 
the last century, and to which we are indebted for 
our knowledge of the influence of gravity on falling 
bodies. The free motion of falling bodies becomes 
so rapid that the velocity cannot be observed. Mr. 
Atwood suggested and carried out the idea that if, 
whilst permitting gravity to exercise its full and 
usual influence, that influence could be distributed 
through a balanced mass, then, although the velocity 
were retarded, yet the law of that velocity would 
remain, and might be ascertained. 

The arrangement of mechanism by which he 
accomplished this is here. Two equal weights are 
attached to the ends of a very flexible silk cord, 
aboat twelve feet long. This cord being laid over 
& pulley, the weights being equal, they might be 
placed in any position, and would so remain. Mr. 
Atwood reasoned that if he could reduce to the 
smallest possible quantity the friction on the bear- 
ings of the palley, he might determine the laws of 
falling bodies. Thus to reduce it, led to the con- 
trivance of placing the bearings of the pulley npon 
the rims of four other pulleys—in fact, as far as 
posaible; he converted a sliding into a rolling con- 
act. 

The silken cord was placed with one of the equal 
weights near the ground and the othor near the 
pulley. A small and known weight being placed 
upon the upper one, cansed a motion in the mass of 
the two connected weights, and dependent upon the 
relations of the small weight and the mass so the 
velocity of descent wasretarded. By means of a 
vertical scale the rate of descent could be observed, 
and the laws of gravity be thence deduced." 

As a piece of mechanism, this instrument cannot 
well be placed under any of the heads specified in 
the table. 

Here is another illustration of a machine which 
cannot be classed. It is one in which we are all 
interested, because by means of it coals are prepared 
for Londou free from slack. A waggon of coals, as 
brought out of the pit, is not ready for special sale, 
and the question is how are those coals to be 
sereened and made fit for the market, such a 
market, at anv rate, as you have in London. The 
manner in which the slack is to be separated is not 
our business at present ; we have simply to do with 
the motion, not the separation. On the table is a 
model of a railway waggon into which the larger 
lumps will be shot. Here is another into which 
what we may call the first class of slack will 
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which the mixed coals are disch Then the 
centre of gravity is at the other side, and so causes 
the apparatus to return to its al position. 
Such mechanism cannot be placed in one of the 
tabulated divisions. 

The subject of the lecture more especially in- 
tended for this evening is on the communication of 
motion by rolling contact. The necessity for 
getting shafts to rotate so that one should cause the 
other to move must have arisen in very early days. 
You remémber even 80 recently as Jewish times we 
read that “Two women should be pading at the 
mill,“ so that it seemed to need two people to 
cause one shaft to rotate, for the millstone was 
driven by two people. To fold a cord round 
one shaft and then round another so as to com- 
mrnicate a motion, would not be a difficult matter, 
but to bring these shafts into a relation that needed 
no cords at all, that would then have seemed to be 
the perfection of mechanism. We have an example 
here“ of such rolling contact. On these two wheels 
there are no teeth, but they roll on one another 
enly. It would be very desirable to dispense with 
teeth, but it is quite clear that mechanics have not 
yet attained to such perfection that two wheels 
shall traly roll with regard to each other whilst 
acting on shafts in fixed bearings. The one wheel 
here on the upper shaft drops, and so contact of the 
circumferences is preserv This was one contri- 
vance to keep up contact. It is found in the 
blower we have so constantly in use where one 
wheel is held by a spring against the other. In 
another case, one wheel is covered with leather in 
order to secure a rolling contact. Other modes, 
prior to the introduction of teeth, have been 
adopted in order to preserve this rolling contact. 
Perhaps none is better than that of covering each 
of the rollers with brushes of hair. We are thus 
led to the origin of teeth upon wheels. We all 
know that teeth are generally placed across the 
wheel in the way you see here, so that the contact 
ie secured. Some persons have adopted the sugges- 
tion of what may be called teeth running in a 
direction parallel to 
the plane of the wheel. 
This is the case in 
Robertson's friction 
gearing, a plan much 
adopted for the com- 
munication of motion 
by means of pulleys, 

ooved parallel to the 
ace of the pulley. 
Wheels used as de- 
scribed are generally 
called “ pulleys.” In 
ordinary cases, teeth 
run parallel to the 
shaft ; in this case, at 
right angles to the 
shaft. For the pur- 
pose of throwing in 
and out of gear the 
latter are safe, and 
which the ordinary teeth 


HLE 64 N. N N 
objection 


REN 


free from the 


be shot, and, here is another into which will be | have—namely, the great liability to be broken if s 


shot the dust, or that which is really little better 
than dust, out of which artificial fuel is made. 
This waggon of mixed coal direct from the pit is 
run into the apparatus. Observe the motion on the 
withdrawal of the hand from the break. The 
opparatas gently rotates—the coals are slid and not 
thrown on the screens, and the work being done 
the apparatus returns to its original position. To 
accomplish these reverse actions no special con- 
trivance of mechanism is required. It is done by a 
change of the centre of gravity of the moving 
machinery, consequent upon the discharge of the 
coals from the pit waggon. When the coals are in 
the waggon, the centre of gravity is at one side of 
the horizontal axis, and so causes the motion by 


* The following illustration of a mode of using 
At wood's machine for the purpose named in the lecture 
may be of interest to some readers. Let M be the mass 
of one weight, M + m the other, and R the resistance, 
friction, &c., of the machine. Now the moving force = 
masa multiplied by acceleration, expressed algebraically 
thus: P= M.f. Therefore in the experiment 


(MT MTM TN. FN. (1) 
where (g) is the required force of gravity. Again, if we 
185 a second similar experiment with e 

en 

(M1 + M +m ＋ RN) FI = Nl. 
combining equations (1) and (2). 


2(M — Ml) + (m — ml) 
— 5 rn 


In this equation all is known except f and f1, and by 
Atwood’s machine these can be obtained thus :—First 
arrange M and M + mon the machine, and allow the 
heavier to fall from one point to another at a known 
distance from the starting-puint. Observe most care- 
fully and accurately the time vccupied by its motion. 
Then, by a well-known law, via. 


17. a And therefore f = a 


@) 


Now, from this experiment, s and t are known, and 
therefore F can be found. Similarly, f1 cin be found, 
therefore in (8) all is known except (g). Therefore (9) 
can be found, and it is found to be = 33-2ft. 


sudden strain comes upon them. These wheels are 
still manufactured by the Patent Gearing Company 
at Glasgow, and to them we are indebted for the 
model before you, of which Fig. 1 is a diagram. 

In other cases, one pulley is put into a swing 
frame. The upper pulley in this model, sliding in a 
groove, is then merely hung upon a hinged frame, 
which allows weight to be borne by it, and so in- 
crease is 9 8 to the pressure upon the lower 
pulley. That is another oontrivance for gettin 
this motion by relling oontact. Others are form 
by loading the axles with weights. These practices, 
however, have been abandoned where the communi- 
cation of power is concerned, and toothed-wheels 
have taken their place. All other plans but teeth 
are objectionable, use they fail to communicate 
or keep up a true velocity ratio, and still fail where 
definite relations of motion must be established. If 
it is essential that motion should take place in the 
ratio of one to twelve, or one to twenty, no mode 
of pure rolling can accomplish it, but if it is simply 
essential to secure rolling centact for the purpose 
of high velocity, and for the purpose of converting 
high velocity into power, it has of late years been 
most successfully accomplished by Mr. Ramsbottom, 
at Crewe. 

We are much indebted to the authorities at Crewe 
forthe machinery now on thetable. Heavy weights 
are at Crewe lifted by the agency of acord travelling 
at a very high velocity.* Here are pieces of the cord 
used for that purpose. One, an old piece, has done 
its work, and the other, a new piece, had it not been 
cut off, would have had todo its work. It is a 
cotton cord, made very pliable, and caused to move 
at the rate of 5,000ft. a minute, and, as 5, 280ft. are 
a mile, we may say it travels at the rate of a mile a 
minute. This speed is converted into power, and 
that is done by pure rolling contact. It is accom- 


* On the table were two plain broad wheels of woud. 
The one was rotated in a vertical plane, by belog placed 
on a wooden axle in a horizontal plane. The other 
wheel was also on a horizontal axle, which wae guided 
in a vertical slide above the former axle, and conse- 
quently the-circumfereucejof this latter wheel wa 
always in contact with that of the lower wheel. 
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plished thus. At the top of the vertical part ofa 
crane there is a pulley on a shaft which passes down 

the crane in a vertical direction, and the 
pulley being. driven communicates motion to this 
vertical shaft. Let us for the present rest content 
with the fact that we have a vertical shaft rotating 
rapidly. The mode in which that motion is com- 
municated is this. That grooved pulley on the 


table is at the top of the shaft. It is one of the. 


actual pulleys. The high velocity cord does not pass 
round this a is simply pressed against it 
by means of two other grooved pulleys, one on each 
side, and thus is caused to bear upon a portion of 
the grooved circumference. You may judge, there 
fore, that assuming there was no loss of motion, the 
rim of the pulley fixed upon the vertical shaft 
would travel at the rate of a circumferential velocity 
of a mile per minute. Of course, there is a certain 
amount of slip which reduces this velocity. Now 
let us see what is done by this motion. Remember 
we deal with it only as a question of rolling con- 
tact, independent of the teeth of wheels, to show 
what can be done by rolling contact only. This 
shaft with the pulley atthe top descends to the 
lower part of the crane, and there it comes upon 
the gearing now on the table. You have then a 
descending shaft. At the end of that descending 
shaft is a cone pulley which is made of pasteboard. 


It consists of two cast iron faces with pieces or 
sheets of pasteboard strongly clamped between them, 
and that is turned in a lathe to shape required. 
On one casting there 8 


are two cone wheels, 
with such a distance 
between the surfaces 
that they only just do 
not touch tbis paste 
board one when it is 
laced as in the figure 
ween them. Sup- 
pose that C (Fig. 2) is „ 
the vertical shaft and =J= 
the bevel wheel upon 
it is the pasteboard 
one. The bevel wheels, 
A and B, are upon n 
horizontal shaft, which 
is capable of an end-long motion. If the wheel B 
be in contact with the rotating wheel, motion will 
be communicated to the horizontal shaft in one 
direction. Give now the end-long motion that shall 
bring A into contact, then the horizontal shaft will 
be caused to rotate in the other direction. There 
is a handle, by the motion of which either of the 
two cone pulleys may be brought into contact with 
the pasteboard one, and therefore, whatever motiou 
is being given to the pasteboard one, can be com- 
municated to one of the two. The actual gearing 
of one of these cranes was on the table. 
of mechanism it might have been made of wood, 
bet as a piece of machinery it is made of cast- 
iron, and was sent from Crewe for the purpose 
of the lecture. This cardboard pulley is driven 
direct, being keyed upon the vertical shaft, 
and therefore rotating with a very high velocity. 
When contact is made with the pulley on one 
side of it, the horizontal shaft rotates, and with ita 
worm-wheel at the end. If the contact is made with 
the second cone the worm-wheel is driven in the 
other direction. That is sufficient for our present 
4 With the machine, of which a part is 
re, large driving-wheels of locomotives and heavy 
pieces of machinery are lifted and moved from place 
to place; by similar arrangements even locomotives 
themselves are raised. 

The exact velocity of these pulleys can be given. 
The speed of the cord passing round the top pulley 
is 5.000ft. per minute, and the ey itself makes 
1,958 rotations per minute. Therefore the cone 
below also makes 1,958 rotations, and as it is not 
quite of the same diameter of the other, but rather 
larger, upon the law of reduction of these pnileys 
the pulley on the horizontal shaft makes 2,238 rota- 


Perhaps Mr. Babbage was the first to direct atten- 
tion toa peculiar mathematical relatiouship existing 
in almost all tables of nambers in sequence. He 
bad observed that, if a consecutive series of these 
numbers were taken, and each subtracted from the 
next higher number, a deduced table of smaller 
numbers could be obtained. Performing a similar 
operation of subtraction upon the lines in this 
second table, a third table of still smaller figures 
resulted. Proceeding thus, he found that generally 
there resulted a series of the same, or nearly the 
same, numbers. For example, take the squares of 
the first nine digits; these squares are :— 


Square Numbers 149 16 25 36 49 64 81 
First Differences 8s 57 9 149 16-17 
Second Differences 78 3 2.3 322 


If, now, mechanism were so contrived that the 
lower line was constantly added to the one above, 
and this (the second line), so increased, were added 
to the first, a series of figures would be obtained 
which, in the illustration given, would constitute a 
series of square numbers. 

Such was the foundation of the scheme which 
Mr. Babbage laid as that on which to rear the 
superstructure of a calculating machine. Mr. Bab- 
bage's views, so far as they have received “body, 
form, and fashion,” are now in the Museum at 
South Kensington. Two gentlemen—one a Mr. 
Schentz, of Stockholm, the other a gentleman of 
England—partly from the published intentions and 
views of Mr. Babbage, and partly following out 
their own ideas, devised mechanism to do the work 
of calculation. Two machines on the plan of Messrs. 
Scheutz and his son have been made. One is at the 
Observatory at Albany, in America, the other at 
Somerset House. 

The woodcut, Fig. 3, represents the general ap- 
pearance of the machine. In each of the small 


recesses at the front is a wheel, or ring, or what 
may more correctly be called slice, about gin. deep 


| = 


| = 


| 


As a piece 


tions per minute. Therefore the worm at the end | 


moves at the rate of 2,238 retations per minute, 
and then by the worm arrangement a very rapid 


reduction takes place until the wheels, by means of | 


which loads are raised and carried from place to 
place, move with a circumferential velocity of only 
791t. per minute, so that the velocity of one mile 
is reduced to 79ft. as a qnestion of travelling, for 
the smaller class of these cranes travel along lines, 


and so convey from place to place the heavy weights | 


they may Lave lifted. It is also reduoed to about 
79ft. as a question of lifting, the two motions being 


kept distinct, This illustration will be sufficient for | 


an example of the commanication of motion by 
rolling coutact where there are no teeth. 

Although “rolling contact” is the especial purpose 
of this evening, yet it will be essential to say a few 
words in reference to a machine, of which an ele- 
ment portion is before you. The Registrar- 
General, with great kindness—a kindness which has 
met us on every hand in reference to illustrations 
for these lectures—bas supplied these parts of the 
calculating machine made by Messrs. Scheutz. 
Before describing the simple and durable appa- 


those who have given their minds to the 
n of calculating machines. 


of a metal cylinder, resting, as it were, in a groove, 
und having ten short pieces or legs projecting below. 
The woodcut (Fig. 4) may serve to show the general 
arrangement in two of the small recesses. These 
cylinder slices are not attached to the vertical shafts 
which pass through each recess. Attached, how- 
ever, to the shafts are contrivances which not only 
are ied round with the shaft, but have upon 
them pins or studs capable of a vertical motion, 
This pin can be seen at G, between K and H, in the 
lower recess of Fig. 4. 

It may be observed that as the shaft rotates, a 
projecting trigger or pin D will be tripped up by 
the inclined plane E, attached to the lower cylinder- 
slice. Thus tripped up, the pin G, previously 
referred to, will be 
lifted out of the bell- 
crank K H. This bell- 
crauk is loaded at K, 
, AP) and that end, there- 

geo) e fore, falls. The con- 
sequence is that the 
pin G is supported 
upon the other arm H 
of the bell-crauk, when 
the trigger D has 
passed over theinclined 
plane E, and so held 
between what we have 
called the legs of the 
upper cylinder-slice. 
So long, therefore, as 
the shaft moves the 
cylinder will be moved. 
The rotation, however, 
brings the bell-crank 
into contact with a 
small inclined plane, 
not visible in Fig. A, 
up the end K of the bell-crank 


and tripping 
releases G, which falls down, and so discontinues 


the rotation of the cylinder-slice. This reliance 
upon the influence of gravity is a peculiar feature 
in this mechanism, and is not fouud in other 
machines dealing with calculations. It will be ob- 
served that around the cylinder slices, or rings, the 


may be well to explain the objects contem- | figures from 0 to 9 are engraved. Any one of these 


figures may be brought by the hand or by the me- 
chanism into the front vertical line, they are then 
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regarded as the figures which are to enter into the 
calculations. | 

The lecturer, by en working models, ex- 
plained the action of other parts of the machine 
far as related to the calculating mechanism The 
combined action of these parts conveyed to the 
upper line of the machine, shown in Fig. 3, the 
various additions indicated by the laws of dife- 
rences as previously illustrated. 


It will be observed that hitherto no mechanism 
has been described for the operation of carrying. 


For example—if the two lines re were to be added, 


the figures indicated would be 735 instead of 835. 

Messrs. Scheutz had, therefore, to provide for this 

carrying. In Fig. 3, it will be observed there is an 

upright marked B, this is called a Traveller. By a 
mangle wheel arrangement at the left-hand side of 

the figure, and a chain, acted upon by a toothed 

wheel, into the links of which the teeth enter, this 

Traveller passes in front of the recesses. It will be 

observed that the Traveller has two projecting arms. 

By means of these arms he is A to advance. 
one figure en any wheel where the mechanism indi- 
cates that such an advance must be made. A similar 
traveller at the back does the same for the rows of 
wheels not operated upon by the front one. Thus, 
after each complete revolation of the wheel-work, 

the upper row of figures indicates the successive 
lines in the series being calculated. 

It remains to state briefly how the figuras thus 
made apparent are to be transferred to the type 
wheels and so impressed, either upon steree-metal 
or upon a matrix of paper pulp, from which type- 
metul casts may be taken. i d 

To say that it is done by a series of stepped cams 
something similar to the snail cami; by which the 
number of strokes made by the bammer of a clack 
is determined, would be a brief but not very suff- 
cient explanation. This much must, however, 
suffice for the present, and those who wish for fur- 
ther information can obtain it on 
reference to the patent of Mesurs. 
Scheutz. F 

Now that the mechanism of calcu- 
lating machines is before us, if may 
be well to direct attention to that of 
er e machines. i aro 

or performing the ordin i 
of addition, —— — — 
tion, and division, and not for the 


calculations of series by a law of 
differences. The one now uced 
— is simple in constructien, co t in 
= arrangement, and satisfactory in use. 
Similar ones are made Mx. 


Thomas, of Colmar, and are used in 
many parts of Europe and England. 
Exclusive of the progressive parts, 
f which are similar — those of count 
ing, or numbering, or paging machinery, there 
is a very ingenious and simple arrangement 
for committing to the machinery any number 
that the operator may desire. By directing 
small pointers to the figures on which an operation 
(say) of multiplication is to be performed, and tarn- 
8 ae ing a handle, these 
; figures si rd in the 
machine. e mecha- 
nism for this is what 
we must now look at. 
The pointer to which 
reference has been 
S 
00 wheel along a 
Cy square bar or shaft B. 
>In gear with this 
wheel are teeth on a 
cylinder or 8 4. 
enof such long teeth 
surround about half 
of the cylinder. If, 
m therefore, the cylinder 
A made one revolution, the wheel B vould be 
advanced ten teeth. Now, an inspvction of Fig- 
5 will show that a portion of each tooth is eut off, 
so that the position of the wheel B upon the small 
squared shaft determines the number of teeth it 
may be advanced, and therefore enables any figure 
to be introduced into the machine. Al u be- 
tween the small shafts, A and B, the communication 
of motion is by cylinders of circ section, 
the amount of motion communicated is varia 
being dependent upon the position of the 


on B. 
(To be continued.) 


——— X 


PROFESSOR GUNNING claims that the Niagara river 
has been in existence abont 200,000 vears—that = 
barrier 80ft. high at the head of the rapids would 
throw the water back into Lake Michigan. 


The Glentield Patent Starch Case.—Sherif 
Davidson has rejected the sppral against Suerig 
Campbell's decision in the case of Wotherspoon against 
J.C. Avderson, grocer, Ediuburgh, by which the latter 
was fined £21 and expenses, for selling au imitation of 
the Glenfield Starch, aud has granted the additiona! 
expenses, 


JuLy 19, 1872. 
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THE CONSTITUTION OF NATURE.® 
(Continued from p. 429.) 

1 principle of gravitation has been already 

described as an attraction which every particle 
of matter, however small, has for every other par- 
ticle. With gravity there is no selection; no par- 
ticular atoma choose, by preference, other particalar 
atoms as objects of attraction; the attraction of 
gravitation is proportional to the quantity of the 
attracting matter, regardless of its quality. But in 
the molecular world which we have now entered 
matters are otherwise arranged. Here we have 
atoms between which a 1 attraction is exer- 
cised, and also atome between which a weak attrac. 
tion is exercised. One atom can jostle another out 
of its place in virtue of a superior force of attrac- 
tion. But though the amount of force exerted varies 
thus from atom to atom, it is still an attraction of 
the same mechanical quality, if I may use the term, 
as that of gravity itself. its intensity might be 
measured in the same way—namely, by the amount 
of motion which it can impart in a certain time. 
Thas the attraction of gravity at the earth’s surface 
is expressed by the number 82, because, when acting 
ay on a body for a second of time, it imparts to 

0 body a velocity of 82ft. a second. In like 
manner the mutual attraction of oxygen and hydro- 

en might be measured by the velocity impatted to 
the atoms in their rushing together. OF course 
euch a unit of time as a second is not here to be 
thought of, the whole interval required by the atoms 
to cross the minute spaces which separate them not 
amounting probably to more than an inconceivably 
small fraction of a second. 

It has been stated that when a body falls to the 
earth it is warmed by the shock. Here we have 
what we may call a mechanical combination of the 
earth and the body. Suffer the falling body and the 
earth to dwindle in imagination to the size of atoms, 
and for the attraction of gravity substitute that of 
chemical affinity, which is the name given to the 
molecular attraction, we have then what is called 
a chemical combination. The effect of the mion in 
this case also is the development of heat, and from 
the amount of heat generated we can infer the in- 
tensity of the atomic pull. Measured by ordinary 
mechanical standard, this is enormous. Mix 8lb. of 
oxygen with IIb. of hydrogen, and pass a spark 
through the mixture; the gases instantly combine, 
their atoms rushing over the little distances between 
them. Take a weight of 47,000lb. to an elevation 
of 1,000ft. above the earth's surface. and let it fall; 
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but in reality there is no destruction. Their atoms 
are suddenly urged together by the shock; by their 
own perfect elasticity these atoms recoil; and tous 
is set up the molecular oscillation which announces 
itself to the nerves as heat. 

It was formerly universally supposed that by the 
collision of unelastic bodies force was destroyed. 
Men saw, for example, when two spheres of clay, 
or painter's putty, or lead, were urged together, that 
the motion possessed by the masses prior to impact 
was more or less annihilated. They believed in an 
absolate destruction of the force of impact. Until 
recent times, indeed, no difficulty was experienced 
in believing this, whereas, at present, the ideas of 
foree and its destruction refase to be united in most 
philosophic minds. In the collision of elastic bodies, 
on the contrary, it was observed that the motion 
with which they clashed together was in great part 
restored by the resiliency of the masses, the more 
perfect the elasticity the more complete being the 
restitution. This led to the idea of perfectly elastic 
bodies—bodies competent to restore by their recoil 
the whole of the motion which they possessed before 


. 

ence the idea of the conservation of forte, as 

opposed to the destruction of force, which was 

1 to occur when inelastic bodies met in col- 
ion. 

We now know that the principle of conservation 
holde equally good with elastic and inelastic bodies. 
Perfectly elastic bodies develop no hent on collision. 
They retain their motion afterwards, though its 
direction may be changed; and it is only when sen- 
sible motion is, in whole or in patt, destroyed that 
heat is generated. This always occurs in inelastic 
collision, the heat developed being the exact equiva- 
lent of the motion extinguished. This heat virtually 
declares that the property of elasticity, denied to 
the masses, exists among their atoms, and by their 
recoil and oscillation the principle of conservation 
is vindicated. 

But ambiguity in the use of the term “force” 
has been for some time more and more creeping upon 
us. We called the attraction of gravity a force 
without any reference to motion. A body resting 
on a sbelf is as much pulled by gravity as when, 
after having been pushed off the shelf, it falls to- 
wards the earth. We applied the term force also to 
that molecular attraction which we called chemical 
affinity. When, however, we spoke of the conser- 
vation of force in the case of olastic collision, we 
meant neither a pull nor a push, which as just indi- 
cated, might be exerted upon inert matter, but we 


the energy with which it would strike the earth meant the moving force, if I may use the term, 
would not exceed that of the 8lb. of oxygen atoms of the colliding masses. 


as they dash against IIb. of hydrogen atoms to form 


ter. 
wre is sometimes stated that the force of gravity 
is distinguished from al! other forces by the fact of 
its resisting conversion into any other. Chemical 
affinity, it is said, can be converted into heat and 
light, and these again into magnetism and electricity. 
But gravity refuses to be so converted; it is a force 
whioh maintains itself under all circumstances, and 
ia not capable of disappearing to give place to an- 
other. by thie is meant that a particle of matter 
can never be deprived of its weight, the assertion is 
correct; but the law which affirms the convertibility 
of natural forces was never meant, in the minds of 
those who understood it, to affirm that such a con- 
version as that here implied occurs in any case 
whatever. As regards convertibility into heat, gra- 
vity and chemical affinity stand on precisely the 
same footing. The attraction in the one case is as 
indestructible as in the other. Nobody affirms that 
when a stone rests upon the surface of the earth 
the mutual attraction of the earth and stone is 
abolished ; nobody means to affirm that the matual 
attraction of oxygen for hydrogen ceases after the 
atoms have combined to form water. Whatis meant 
in the oase of chemical affinity is, that the pull of 
that affinity, acting through a certain space, imparts 
a motion of translation of the one atom towards the 
other. This motion of translation is not heat, nor 
is the force that produces it heat. But when the 
atoms strike and recoil, the motion of translation 
is converted into a motion of vibration, and tbis 
latter motion is heat. Bat the vibration, so far from 
causing the extinction of the original attraction, is 
in part carried on by that attraction. The atoms 
recoil in virtue of the elastic force which opposes 
actual contact, and in the recoil they are driven too 
far back. The orfginal attraction then trinmphs 
over the force of recoil, and urges the atoms ouce 
more together. Thus, like a pendalam, they oscil- 
late, until their motion isimparted to the surround- 
ing ether; or, in other words, until their heat be- 
comes radiant heat. 

In this sense, and this sense only, is chemical 
affinity converted into heat. There is, first of all, 
the attraction between the atoms; there is, secondly, 

e between them. Across this space the attrac- 
tion nrges them. They collide, they recoil, they 
oscillate. There is a change in the form of the 
motion, but there is no real loss. It is so with the 
attraction of gravity. Toproduce motion here space 
must also intervene between the attracting bodies: 
when they strike motion is apparently destroyed, 


* By Professor TYNDALL. 


What I have called moving force has a definite 
mechanical measure in the amount of work that it 
can perform. The simplest form of work is the 
raising of a weight. A man walking up-hill or up- 
stairs with a pound weight in his hand, to an eleva- 
tion (say) of 16ft., performs a certain amount of 
work over and above the lifting of his own body. 
If he ascend to a height of 32ft. he does twice the 
work; if toa height of 4oft. he does three times the 
work; if to 64ft. he does four times the work, and 
so on. If, moreover, he carries up 2ib. instead of 
llb., other things being equal, he does twice the 
work; if 8lb., 4lb., or 5ib., he does three, four, or 
five times the work. In fact, itis plain that the work 
performed depends on two factors, the weight raised 
and the height to which it is raised. It is expressed 
by the product of these two factors. 

But a body may be caused to reach a certain ele- 
vation in opposition to the force of gravity without 
being actually carried up to the elevation. If a hod- 
man, for example, wah ed to land a brick at an 
elevation of 16ft. above the place where he stands, 
he would probably pitch it up to the bricklayer. He 
would thus impart, by a sudden effort, a velocity to 
the brick sufficient to raise it to the required height ; 
the work accomplished by that effort being precisely 
the same as if be had slowly carried up the urick. 
The initial velocity which must be imparted in the 
case here assumed is well known. Toreach a height 
of 16ft., the brick must qait the man's hand with a 
velocity of 32{t. a second. It is needless to say that 
a body starting with any velocity would, if wholly 
unopposed or unaided, continue to move for ever 
with the same velocity. But when, in the case 
before us, the body is thrown upwards, it moves in 
opposition to gravity, which incessantly retards its 
motion, and finally brings it to rest at an elevation 
of 16ft. If not here caught by the bricklayer, it 
would return to the bodman with an accelerated 
motion, and reach his hand with the precise velocity 
it possessed on quitting it. 

Supposing the man competent to impart to the 
brick, at starting, a speed of 64ft. a second, or twice 
its former speed, would the amount of work per- 
formed in this effort be only twice what it was in 
the first instance? No; it would be four times that 
quantity. A body starting with twice the velocity 
of another, will rise to four times the height; in 
like manner, 2 turee-fold velocity will give a nine- 
fold elevation, a four-fold velocity will give a 
sixteen-fold elevation, and soon. ‘he height at- 
tained then, or the work dong, is not proportional 
to the velocity, but to the square of the veiucity. As 
before, the work is also proportional to the weight 
elevated, Hence, the work which any moving 


masses whatever are competent to perform, by the 
motion which they at any moment ess, is jointly 
proportional to the weight and squarsof the velocity. 
Here, then, we have a second measure of work in 
which we simply translate the idea of height into its 
equivalent idea of motion. 

In mechanics, the prodact of the mass of a moving 
body into the square of its velocity expresses what 
is called the ms viva, or li force. It is also 
sometimes called the “mech effect.” If, for 
example, we point a cannon upwards, and start a 
ball with twice the velocity imparted by a second 
cannon, the ball will rise to four times the beight. 
The speedier ball, if directed against a target, will 
also do four times the execution. Hence the im- 
portance of imparting a high velocity to projectiles 
in war. Having thas cleared our way to a perfectly 
clear conception of the vis oiva of moving masses, 
we are prepared for the annoencemant that the heat 
generated by the collision ef a falling body against 
the earth is proportional to the vis viva annihilated. 
In point of fact, it is not an annihilation at all, but 
a transference of vis viva from the mass to its 
ultimate particles. This, as we now learn, is pro- 
portional to the square of the velocity. In thec 
therefore, of two eannon balls of equal weight, i 
one strike a target with twice the velocity of the 
other, it will generate four times the heat; if with 
three times the velocity it will generate nine times 
the heat, and so on. 

Dr. Jeule has shown that in falling from a height 
of 772ft., a body will generate an amount of heat 
sufficient to raise its own weight of water 1° Fabr. 
in temperature. We have here the mech 
equivalent of heat. Now, a body falling from a 
height of 772ft. has, upon stri the earth, a 
velocity of 228ft. a second; and if this velocity were 
imparted to a body, by any other means, t! 
quantity of heat generated lly stoppage of its 
motion would be that stated above. Six times that 
velocity, or 1,338ft., would be an inordinate one for 
a cannon ball as it quits the gun; but if animated 
by six times the velocity, thirty-six times the heat 
will be generated by the stoppage of its motion. 
Hence, a cannon ball moving with a velocity of 
1,838ft. a second, would, by collision, generate an 
amount of heat competent to raise its own weight 
of water 86° Fahr. in temperature. If composed 
of iron, and if all the heat generated were concen- 
trated in the ball itself, its temperature would be 
raised about 360° Fabr.; because 1° in the case of 
water is equivalent to about 10° in the case of iron. 
In artillery practice the heat generated is usually 
e upon the front of the bolt, and on the 
portion of the target first struck. By this concen- 
tration the heat developed may become sufficiently 
intense to raise the dust of the metal to incan- 
descence, a flash of light often accompanying colli- 
sion with the target. 

Let us now fix our attention for a moment on the 
gunpowder which urges the cannon ball. This is 
composed of combustible matter, which if burnt in 
the open air would yield a certain amount of heat. 
It will not yield this amount if it performs the work 
of urging a ball. The heat then generated by the 
gunpowder will fall short of that produced in the 
open air, by an amount equivalent to the vis vica of 
the ball; and this exact amount is restored by the 
ball on its collision with the target. In this perfect 
way are heat and mechanical motion connected. 

Broadly enunciated, the principle of the conserva- 
tion of force asserts that the quantity of force in 
the universe is as unalterable as the quantity of 
matter; that it is impossible to create force and to 
annihilate it. But in what sense are we to under- 
stand this assertion? It would be manifestly in- 
applicable to the force of gravity as Newton detined 
it; for this is a force varying inversely as the 
square of the distanoe, and to affirm the constancy 
of a varying force would be self-contradictory. Yet, 
when the question is properly understood, gravity 
forms no exception to the law of conservation. 
Following the method pursued by Helmholtz, I will 
here attempt an elementary exposition of this law, 
which, though destined in its applications to produce 
momentous changes in human thought, is not diffi- 
cult of comprehension. 

For the sake of simplicity, we will consider a 
particle of matter, which we may call F, and a 
second movable particle, D, placed at a distance 
from F. We will assume that these two particles 
attract each other according to the Newtouian law. 
At a certain distance the attraction is of a certain 
definite amount, which might be determined by 
means of a spring balance. At half this distance 
this attraction would be augmented four times; 2 
third of the distance it would be augmented nine 
times; at one-fourth of the distance sixteen times, 
and so on. In every case the attraction might be 
measured by determining, with the spriag balance, 
the amount of tension which is just sufficient to 
prevent D from moving towards F. Thas far we 
bave nothing whatever to do with motion; we deal 
with statics, not with dynamics. We simply tako 
into account the distance of D from F, and the pull 
exerted by gravity at that distance. 

It is customary in mechanics to represent tl 
magnitude of a force by a line of a certaiu l- 

a force of double magnitude being represent. 
line of double length, and so on. Placing. t. 
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particle D at a distance from F, we can in the ima- | while the motion of a star at right angles to the line | a guilty woman were dire enough, causing the belly 
of sight is easily detected and measured by the | to swell, and the thigh to rot. It is very doubtful 


gination drew a straight line from D to F, and at D 
erect a perpendicular to this line, which shall re- 

esent the amount of the attraction exerted on D 
in this position. If D be at a very great distance 
from F the attraction will be very small, and the 
perpendicular consequently very short. Let us now 
suppose that at every point in the line joining F 
and D a perpendicular is erected proportional in 
length to the attraction exerted at that point; we 
should thus obtain an infinite number of perpen- 
diculars of gradually increasing length as D ap- 
proaches F. Uniting the ends of all these perpen- 
diculars, we shouid obtain a curve, and between this 
curve and the straight line joining F and D we 
should have an areacontaining all the perpendiculars 
placed side by side. Each one of this infinite series 
of perpendiculars representing an attraction, or 
tension, as it is sometimes called, the area just referred 
to represents the total effort capable of being exerted 
by the tensions upon the particle D, during its 
passage from its firat position up to F. 

(To be continued.) 


ACOUSTIC ILLUSTRATIONS OF THE METHOD 
BY WHICH STELLAR MOTIONS ARE DE. 
TERMINED WITH THE SPECTROSCOPE.® 


HE fourth of the series of lectures known as 

the Mechanics’ Course was recently delivered 

in the large hall of the Sheffield Scientific School, 

upon the above subject, the lecturer being Prof. 

A. M. Mayer, of the Stevens Institute of Techno- 
logy, United States. . 

Prof. Mayer began by calling the attention of his 
audience to the character of vibrations, instancing 
the pendulum as one of the best examples of 
visible mass-vibration, and saying that the curve 
bi hie dae its motion was that representing all 
other vibratory motions of whatever kind. This 
curve he had obtained e entally by means of an 
ingenious apparatus which he described. Besides 
these, there are molecular vibrations, due to elasti- 
city, the action of which was very clearly illustrated 
upon the black- board. A water-wave is a mass- 
vibration, as is shown admirably by Prof. Lyman's 
wave apparatus. The progressive character of a 
wave was then exhibited by means of along wire coil, 
along which an impulse was transmitted asa visible 
undulation or wave. As an example of a molecular 
vibration due to elasticity, the vibration of a Brown 
and Sharp's straight-edge, fastened firmly at one 
end, was given, and a series of beautifal curves 
drawn upon smoked glass by a wire attached to such 
a vibrating rod, were thrown on the screen. 

The lecturer then passed to the theories of light, 
describing the emission theory and the undulatory 
theory. Certain phenomena, such as reflection, refrac- 
tion, and dispersion could be equally well accounted 
for by either; but certain otbers, such as those of 
interference, could be expleined only by a wave or 
undulatory theory. This letter theory supposes a 
trembling of the particles either of air or of the 
matter filling space, which trembling, so far as 
interference goes, may be 
but the phenomena of polarisation of light indicate 
that these vibrations are transverse to the direction 
of propagation of the ray. In sound, the vibration is 
longitudinal; in heat and light, lateral. Hence, 
sound-waves may interfere and produce silence ; 
light-waves may interfere and produce darkness; 
heat waves may interfere and produce cold. The 
ear is so constituted that it takes cognisance onl 
of the longitadinal vibrations of the air, thoagh 
the air vibrates in all directiens; the eye takes 
notice only of lateral ether-vibrations, though the 
ether-vibrates in all directions. Interference was 
then described and illustrated on the board, and 
the phenomena of fringes shown to result from the 
overlapping of waves in nnequal phases, which 
could be a consequence only of undulations. The 
practical use of such knowledge as this was illus- 
trated by a description of Newton's rings, and the 
method by means of which these rings may be 
made to indicate a distance as small as a millioneth 
of an inch. Another instance of the practical 
application of these facts is Arago's Differential 
Refractometer, which will show a difference of 
density in the air of one-eight thousandth part, and 
by which the refraction of the air has been measured, 
and tables constructed, by whose use the mariner 
may find the true altitude of the sun. 

The effect of lengthening aud of shortening a 
wave was then explained. In the case of a sound- 
wave—moving 1,100ft. a second whatever the wave- 
length—if the length be diminished more vibrations 
enter the ear in the same time, and the pitch 
rises; if it be increased, less vibrations enter, and 
the pitch lowers. Light-waves are strictly analo- 
gous; whenever any one of the coloured waves 
which form white light is lengthened, its colour 
changes towards the red end of the spectrum; 
when it is shortened, towards the violet. Hence 
change of 2970 in the case of sound, or of colour in 
the cuse of light, is evidence of motion, either to 
or from the observer; which it is, depends on 
whether the wave is lengthened or shortened. Now, 
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lateral, or longitudinal, | 


telescope, motion in the direction of this line is 
capable of measurement only by the spectroscope ; 
if the motion be diagonal, then by both of these in- 
struments together. Hence the motion of a fixed 
star im space, or of a whirlwind on the sun, may 
be measured by the change in refrangibility which 
certain lines in the spectrum undergo. - 

To illustrate this point by means of sound-waves 
was the object of the evening. With the lantern 
the image of a taning-fork beating 256 times a 
second—and giving the note Uts;—was thrown on 
the screen. By the side of one of the prongs, and 
just touching it, was a carefully rounded and 
varnished cork ball, suspended by a filament of 
silk. On sounding a second fork placed on its case 
and tuned in accurate unison with the first (by an 
ingenious method devised by Prof. Mayer) any- 
where in the room, even 30ft. distant, the first was 
thrown into vibration and the image of the cork 
ball was projected a foot or two away from the 
prong. en, however, the second fork was 
sounded, and the lecturer walked rapidly — at 
the rate of Sft. a second—towards or from the first, 
tonching the case only when in motion, no motion 
of the cork was observed; the wave being in this 
way shortened or lengthened by an amount suff- 
cient to throw it out of unison with the lantern- 
fork. Again, a third fork, vibrating 254 times a 
second, produced no effect on the ball; but when 
sounded and placed on its case, as this was swung 
rapidly toward the first fork, the wave-length was 
thereby so shortened as to bring it into unison with 
this, and the ball promptly responded. A fourth 
fork, vibrating 258 times, showed the same pheno- 
menon, when placed on its case as this was swung 
away from the firat fork, the wave thus being 
shortened into unison. The demonstration was 
most complete and satisfactory. Prof. Mayer stated 
that he parposed making some quantitative experi- 
ments with the apparatus, which will be of the 
highest value to science. 

The lecturer closed with an application of this 
sound demonstration to the phenomena of light. It 
was an exceedingly interesting lecture throughout, 
and was listened to with the closest attention. 
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HISTORICAL NOTES ON POISONING. 


1 following remarks formed a portion of the 

introductery lecture to the course of Forensic 
Medicine delivered at King’s College by Dr. David 
Ferrier, and are abstracted from the report in the 
British Medical Journal :— 


I have chosen, said Dr. Ferrier, to illustrate the 
development of Forensic Medicine in one of its 
branches more particularly, by bringing before you 
the results—possibly more curious than valuable— 
of an inquiry into the uses of poisons, and the 
notions that have prevailed at different perieds in 
the history of medicine on the subject of poisoning. 
This has always been a matter of curiosity and 
interest, not more to the medical profession than to 
people generally; and, on account of the ideas asso- 
ciated with the word poison, it has always proved 
an attractive theme to writers of fiction. 

The earliest use of poisons seems to have been 
for the purpose of anointing arrows; and the word 
which is used to denote poison (tozikon) derives its 
origin from the word signifying bow (tozon). This 
custom dates from the most remote antiquity—from 
the time when men earned their means of subsis- 
tence (bios) by the bow (Lids). It is almost universally 
prevalent at the present day among the most primi- 
tive and savage tribes; and to this custom we owe 
our knowledge of one of the most powerful poisons 
that exists. We find frequent allusions to it in the 
classical writers. Homer represents Ulysses as 
sending to Ephyra for poison wherewith to anoint 
his arrows. The story of Hercules dipping his 
arrows in the venom of the Lernæan hydra, their 
deadly effects, and the dreadful accidents which befel 
Chiron and Philoctetes, are familiar to you all. 
This story is an indication of the nature of the 
poison employed; and we have it on the authority 
of numerous writers that snake-poison was fre- 
quently used for this purpose. Sucu was the custom 
of the ancient Scythiaus, who likewise mixed the 
venom with human blood, of itself regarded asa 
virulent poison, in order to intensify the effects. 
Even at that early period, they had discovered the 
fact, though its explanation by the physiological 
relation between absorption and excretion is only 
of recent date, that, when taken natarally, the 
poison was innocaour, and was only fatal when 
directly introduced into the blood by means of a 
wound. 

Another very ancient use of poisons was for the 
purpose of the ordeal—a method of judicial investi- 
gation which also obtains among many tribes at the 
present day. With this custom we generally asso- 
ciate the physostigma or ordeal bean of Old Calabar. 
It is supposed that it was a poison of some kind 
which constituted the maar, or bitter water, of 
which we read in the book of Numbers, and which 
was used as a judicial test of the honour of wives 
accused of infidelity by jealous husbands. Harmless 
to one who was innocent, the effects in the case of 


whether this were really a poison. It is more 
likely that the dreadful invocations of the imposing 
preliminary ceremony were sufficient to deter sny 
but an innocent woman from draining the contents 
of the cup. 

One of the most curious chapters in the literature 
of poisoning is that which relates to the use of 
poisonous substances in the preparation of philtres, 
or love-potions, which were administered under the 
idea that the affections of the person so practised 
on would be gained by the individual who employed 
them. Though the means adopted were often ridi- 
culous enough, and partook more of the character 
of sorcery and incantation, yet in many cases they 
were not of the same ess nature, and the 
evil effects which frequently resulted assumed such 
an importance in the eve of the law, that, even at 
an early period, the administration of such philtres 
was looked upon in the same light as more serious 
5 tempts at poisoning, and was punished as a capital 

ence. 

Among the Greeks and Romans, Medea was uni- 
versally regarded as the test adept in the art of 

reparing philtres; and hence the term Aſedeides 
heria was used by Horaco and Ovid to designate 
Next in reputation 
stand the Thessalian women, who may be supposed 
to have learnt the art from Medea, and who attained 
great celebrity in all that related to poisoning, sor- 
cery, and incantation. Hence Thessalian arts 
and Thessalian poisons ” are frequently employed 
by the classical writers as generic terms, a plicable 
to all forme of poisoning. Philtres are decribed 
by Ovid and others as affecting the reason and 
causing a phrensy which sometimes terminated 
fatally. Lucretius, the great philosophical poet of 
the Ciceronian era, is said to have written 

„ On the Nature of Things in the intervals of de- 
lirium occasioned by a philtre or love-potion secretly 
administered to him by his wife or mistress, Lacilis ; 
and Lucullus, the Roman general, is stated to have 
died in a state of delirium from a similar cause. 
The laws of the Twelve Tables contained special 
provisions against this form of poisoning. Though 
it would appear, therefore, both from the accounts 
we have received and from the necessity of i 
enactments against it, that the administration of 
philtres often led to results far more serious than 
were contemplated hy those who used them, we 
can hardly regard otherwise than as a subject of 
amusement the credulity which prevailed even up 
to a very late period with respect to many sab- 
stances held in high repute, and supposed to be 
possessed of marvellous properties. Most of these 
substances would hardly come under the head of 
poisons, or even noxious substances, as we under~ 
stand them; but yet in most countries their adminis- 
tration was forbidden, as coming under the head of 
sorcery and witchcraft. 

It is a curious circumstance, and one which we 
find great difficulty in accounting for, that not 
merely human bl bat the bl of animals in 
general, was universally looked upon as a poison in 
ancient times; and that this belief should have been 
shared by medical writers up to a comparatively 
recent period. We read in Herodotus thet Psam- 
menitas, King of Egypt, was put to death Cam- 
byses by being made to drink bullock's bl Such 
also, according to the popular belief, was the mode 
in which Themistocles committed suicide. Unwilling 
to fight against his own countrymen, he drank s 
goblet of the blood%of a sacrificial ox, and expired 
almost immediately. Even up to the time of Bla- 
menbach, in the middle of the last century, the 
belief that blood was 8 was general, and it 
was treated of as such in many learned works on 
poisons and legal medicine. cutus Luasitanns, 
writing in 1657, relates many instances of dreadful 
offects resulting from the drinking of blood. It is 
worth while quoting one of these. A stadent, eni- 
mated by the spirit of practical joking, gave to en- 
other, instead of wine, 2oz. of the blood of a red- 
haired woman mixed with sugar. The victim of 
this joke did not experience any immediate bed 
effects, but after a day or two he passed into a raving 
state, and became ultimately aconfirmed idiot. One 
is tempted to remark that the individaalin quee- 
tion cannot at best have been far removed from this 
state, if he could mistake for wine the nauseous 
mixture offered to him. And, in the opinion of 
Andreas Cesalpinus, who nearly anticipated Harvey 
in the discovery of the circulation, it is to human 
blood that we owe the origin of one of the most vira- 
lent contagious diseases. He traces the origin of 
syphilis to the fact that the Spaniards, in abandon- 
ing the small town of Somma, at the foot of Mount 
Vesuvius, mixed all the wine of the place with tha 
blood of the patients in the hospital of St. Lazarus. 

Blumenbach, in his lectures, recommended his 
students to make experiments in order to clear n 
all doubts as to the poisonous qualities of blood. 
One student experimented on himself, and drank 
seven ounces of warm bullock's blood withont ez- 
periencing any evil effects. Another preferred to 
experiment on a dog, which likewise survived the 
experiment, 


Returning from this digression on blood once 


such substances generally. 


anaes to the subject of philtres, we find that the 
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belief in them was strong even as late as the time of In times of trouble, and in ages of barbarous 
Van Helmont, in the middle of the seventeenth | cruelty, men who took an importaut part in public 


cent 


Van Helmont himself was fully persuaded | affairs, and thus exposed themselves to the machi- 


of their efficacy, and perhaps the most remarkable nations of numerous enemies, often carried on their 


statement in regard to them occurs in one of his 
writings. Here is a translation of it: I know a 
plant of common occurrence, which, if you rub and 
cherish in the hand till it becomes warm, and then 
take the band of another and hold it till it also 
becomes warm, that person will forthwith be stimu- 
lated with Jove for you, and continue so for several 
days.“ There were not a few, however, even in 
ancient times, who were sceptical as to philtres. 
Ovid, who speaks so much in them, had his doubts ; 
and, in a letter to a young lady, he recommends, as 
by far the most preferable prescription, “ut ameris, 
amabilis esto.” From these and similar truths, the 
influence of philtres gradually ceased to be believed 
in, and disappeared from medical literature by the 
middle of the eighteenth centary. Closely connected 
with the practice of brewing love-drinks was the 
still more pernicious and dangerous one of dealing 
in abortifacients. What we now call the crime of 
abortion was not in early times regarded as such. 
False political and social doctrines had much to do 
with the prevalence of the practice before the dawn 
of Christianity, and it was not till the time of the 
early Christian ewperors that legislative measures 
were enacted tocheckit. The agents who pandered 
to the licentiousness and vice of this period [the 
Roman Empire] were numerous, and well skilled 
in the knowledge of almost all the mechanical and 
oxytoxic means of procuring abortion with which 
we are at the present day acquainted. Then, as 
now, the attempts were frequently followed by fatal 
consequences, 


It is, however, with the use of poisons for the 
express purpose of taking away life that we 
more particularly associate the term poisoning 

it is on this that so much has been written, 
and, at the same time, so much has been 
fabled. It was but natural that men should 
turn to some account the knowledge of the deadly 
effects of many substances with which they could 
not belp becoming acquainted, and to employ them 
for ridding themselves of objects of jealousy, hate, 
envy, or revenge, especially as this could so often be 
done secretly and securely ; and it was also natural 
that the same means should recommend themselves 
as a rapid and pleasant mode of suicide. Poisons 
were also employed for state purposes, as a means 
of execution. The most celebrated instance of this 
is the koneion or state poison of the Athenians, 
which has derived its chief interest in connection 


persons a sufficient quantity of some deadly poison, 
to which they resorted as a means of escape from 
tortures worse than death. I might cite numerous 
instances of this practice in various ages, but one 
or two well-known examples will suffice. I have 
already alluded to the death of Themistocles, which 
was p pularly set down to the effects of blood, but 
which, in all probability, was due to some poison 
which he carried on bis person. Demosthenes, when 
all hopes of escape from his enemies, the Mace- 
donians, were gone, committed suicide by taking a 
dose of poison, which he is said always to have 
carried about with him in a quil. The story of 
Hannibal is likewise familiar to you all. After 
being hunted about from place to place by his re- 
lentless enemies, the Romans, he was obliged to 
sacrifice himself, in order to save his protector. 
Prusias. He is said to have carried the means of 
death in a ring which he constantly wore. Though 
we can admit the possibility of this, we have no 
means of ascertaining the nature of the poison, nor 
the method in which it was introduced into the 
system. Perhaps the most celebrated instance is the 
case of Mithridates, King of Pontus, who was, ac- 
cording to accounts, quite an adept in toxicology, 
and left behind him a work on that subject, which, 
however, has unfortunately been lost. Mithridates, 
like some oriental monarchs of the present day, lived 
in constant fear of being poisoned. To guard against 
this, he invented an antidote, which became so 
famous that the name Mithridatium was applied to 
antidotes generally. Of this, however, we shall have 
to speak by-and-by. By the use of this antidote, 
but more probably by the habitual use, in small 
doses, of the poison which he feared, he is said to 
have rendered his system insusceptible to the action 


of poison; so that, when he came to require its aid, 


it proved faithless to him, and he was obliged to 
have recourse to his sword. The story of Mithri- 
dates would seem to show that it was one poison 
only, or at most very few, which were known, or at 
least had recourse to, by poisoners of that time. 


It is, however, to the secret crime of poisoning 
that we attach the chief interest, both in a popular 
and medico-legal sense. It is often difficult to arrive 
at the real truth in many of the narrated accounts, 
surrounded as it is, and mixed up with, so much 
that is evidently mythical. It is remarkable that 
this crime should have prevailed in some countries 
to a much greater extent than in others, and that 


with the death of Socrates. The description given ; 8 many women should have acquired a notoriety in 


by Plato of its mode of action has given rise to con- , this art 


siderable discussion as to its nature. Apart from 


A great many of the accounts, however, 
which we have received regarding the proficiency 


its name, which would be no satisfactory guide, it which so many women are said to have attained, 
has been generally identified with the Conium especially in the art of preparing slow and secret 


maculatum or hemlock. Some have doubted whether 
it were only a simple infusion of hemlock, and think 
that it must have had other ingredients. Whatever 
it was. it does not appear to have been very powerful 
or rapid in its action; for we are told that mental 
excitement was apt greatly to interfere with its 
effect, and sometimes more than a single dose was 
necessary. The carrying out of the sentenca of 
capital punishment by means of poison was not, 
however, confined to the Athenians, and we have 
numerous instances in other countries where the 
same method was adopted. It was allowed as a 

cial mark of favour in some cases; and in later 
days, when scientific men were eager to study the 
effects of poisons in an exact manner, it was per- 
mitted by the State, and criminals were quite ng 
to submit themselves to be experimented on with 
poisons, rather than undergo the horrors of a public 
execution. The mode of execution by poison was 
strongly advocated by many medical writers of the 
last century. Celtes, a German writer, thought it 
was a mark of very great simplicity and stupidity in 
bis countrymen not to have adopted it; and Gruner, 
in a very eloquent and feeling manner, extols the 
comfort and tranquillity of being quietly put out of 
the way, without becoming, under the bands of the 
executioner, a borrible and bloody spectacle in the 
eyes of g cruel mob. 


It was a strange custom that prevailed among the 
inhabitants of the island of Ceos. The old men, 
when they found that they were no longer of service 
to the State, and felt themselves a burden to their 
children, assembled together at a banquet of death, 
and, with their heads crowned with chaplets, joy- 
fully drank a happy despatch in cups of hemlock. A 
more sensible custom obtained among the ancient 
inhabitants of Marseilles—one which might with 
advantage be revived et the present day, if only 
those most interested would subscribe to its provi- 
sions. Valerius Maximus relates that the inhabi- 
tants of that town kept a public poison, intended 
for the special use of those who wished to commit 
suicide. Before, however, the applicant was sup. 
plied he had to go before a jury of six hundred— 
the Timarchi—and satisfy them that he was miser- 
able enough to be allowed to put an end to his 
troubles by poison. The kings of Persia were also 
in possession of a poison which caused a speedy and 
paluless death, which they carefully preserved for 
their own special use against an evil day. 


poisons, must be estimated at the same value us the 
similar tales of sorcery and witchcraft. As women 
were supposed to be specially addicted to these 
black arts, so they got a similar amount of credit 
for the art of secret poisoning; and, in ancient 
statutes, the word which signitied witch was also 
used to signify poisoner. Most of the old statates 
regardeded sercery as a veneficium, and punished it 
with the same penalties. In the laws of the Twelve 
Tables already alluded to, persons who administered 
poisons, or uttered an incantation against the life of 
another, were punished with death; and, in the 
Institutes of Justinian, capital punishment was in- 
flicted on those who by odious arts, whether by 
poison or by magical whispers,” took away the life 
of another. 


The crime of poisoning does not appear to have 
been common among the ancient Egyptians or Jews, 
judging from the absence of any special legislation 
against it. The existence and character of the law 
against this crime afford a fair indication of its 
frequency, for in ancient times it was those who 
made the laws that had often the most reason to 
fear. The crime was very common among the 
Persians. This we have on the direct testimony of 
Xenophon; and certainly the punishment was such 
as might be expected to deter evil-doers. Those 
who were found guilty of poisoning were laid with 
their heads on a flat stone, and then beaten about the 
head and face with another stone till the skull was 
smashed in pieces. And, judging from tho story of 
Statira, the Persians must have arrived at consider- 
able dexterity in the art of preparing and adminis- 
tering secret poisons. It is related that Parysatis, 
wife of Darius, wishing to get rid of Statira, the 
wife of Artaxerxes, smeared with poison one side of 
the knife with which she carved a fowl. She sent 
the poisoned side to Statira, while she ate the other 
herself; so that Statira died apparently from causes 
which left no room for suspicion. 

The crime was not common among the Greeks. 
When it did occur, the malefactors were condemned 
to death by the Areopagus. The Romans are said 
to have learnt the art of poisoning from the Persians, 
In this they soon excelled their masters, and indeed 
almost every other nation. The tirat great outbreak 
of the crime is reported by Livy, which occurred 
about the year B.c. 330. At this period, the morals 
of the upper classes of society had become so scan- 
dalous that the more virtuous and honourable mem- 


bers of the Senate set themselves to stem the torrent 
of vice. Soon afterwards, the frequent occurrence 
of sudden death among the illustrious senators 
filled the city with alarm, and led to an investiga- 
tion. By the evidence of a slave, who had been 
privy to their councils, a secret society of patrician 
women was discovered, whose avowed object was to 
get rid of the obnoxious senators by means of poison. 
They vebemently denied the charge; asserting that 
their preparations, which were found, were only 
medicines for the poor. As a test, they were com- 
pelled to drink their medicines, which proved fatal 
to them all. Their accomplices, to the number of 
one hundred and seventy, were thrown into prison, 
where they perished. Two hundred years after this 
occurrence, secret poisoning again became ex- 
tremely frequent, and led to the passing of the 
famous law “de veneficiis et sicariis by the 
dictator L. Cornelius Sulla. This law is still 
preserved in the Institutes of Justinian. By 
it the crime of poisoning is held as more heinous 
than any other form of homicide, and was punished 
with corresponding severity. Under the Roman 
emperors, particularly about the time of Nero, 
poisoning was so frightfully common that few of 
any note were safe. The chief instrament in the 
perpetration of the numerous villanies which cha- 
racterised the life and times of Nero was the famous 
Locusta. So necessary did this woman ap to 
the success of the schemer of Nero, that she was 
maintained by him as an instrumentum regni, and 
had pupils intrusted to her, that the valuable art 
should not become lost. It was Locusta who pre- 
pared the poser by which Agrippina despatched her 
husband, the Emperor Claudius, and by which, 
among others, Nero despatched his brother Britan- 
nicus. In the writings of Tacitus, Suetonius, and 
other writers of that epoch, there is much curious 
and interesting information regarding the experi- 
ments of Locusta, the nature of the poisons 

and what were considered at that time as the symp- 
toms and signs of their administration. The ons 
were cbiefly derived from the vegetable and animal 
world, mineral poisons not having become known 
till a later period. Aconite seems to have been 
frequently employed. 

It is also probable that aconite or some equally 
powerful poison formed the really active ingredien 
in many of the compounds which were by popular 
ramour . to owe their deadliness to sub- 
stances which we now know to be wholly or almost 
wholly inactive. It was the popular belief that the 
poison which carried off Claudius was prepared from 
and administered to him in a dish ob mashrooms. 
We could more readily credit the account, if it had 
been stated that he was poisoned by teadstools, the 
5 properties of which were well known. It 

as, however, long been a vulgar belief that toads 
are poisonous—an idea probably originating from 
their repulsive appearance, and from the fact that 
they do secrete an acrid fluid in their cutaneous 
glands. Modern research has not, however, com- 
firmed this notion ; and there is reason to believe 
that as many toads as frogs are eaten by epicures. 
That toads are poisonous, will in all likelihood con- 
tinue to be believed as long as Shakespeare is read. 
Probably the same method of reasoning led to the 
belief in the poisonons nature of the aplysia, or sea- 
hare. Further than having a disgusting appearance 
and fetid odour, and having the power of emitting 
a coloured liquid when irritated, it does not seem te 
possess any specially poisonous ee though 
the subject are perhaps be worthy of further in- 
vestigation. Nero is said to have frequently used 
this as a poison, and it is with this that Domitian is 
said to have poisoned his brother Titus. 


(To be concluded.) 


A Valuable Telescope.—An equatorial telescope 
was sold by anction, by Mr. J. C. Stevens, on Friday, 
and realised £745 103., Mr. Henley being the parchaser. 
It is thus described in the catalogue: Equatorial 
telescope, complete, by T. Cooke and Sons, York; ob- 
ject-glass, 10in. clear aperture, and abont 12ft. focal 
length; finder, with object-glasa 2jin. aperture; nine 
Huygheniau eyepieces, powers from 55 to 800; four 
sunshades, neutral tint; first surface reflecting prism, 
for viewing the san; transit eyepiece; doable parallel 
wire micrometer, with six eyepieces and four sun- 
shades, in polished mahogany box; new prismatic 
illnminating apparatus, with Irie diaphragm for regu- 
lating the intensity of the light, and discs of coloured 
glass for changing its colour; sensitive level, se 
on pivots attached to the telescope tabe, for determin- 
ing the horizontal of the declination axis, in order 
that the line of collimation may sweep the plane of 
the meridian, enabling transits to be taken; 
position circle at the eye-end of the tube, graduated 
upon silver, and read with two verniers and micro- 
scopes; large declination circle on the axis, gradaated 
upon silver, and read with two verniers and micro- 
scopes; also a small supplementary declination circle, 
with levels, at the eye-end of the tabe for quick set- 
ting; hour circle graduated upon silver, having two 
sets of divisions and verniers, and reading micro- 
scopes; equatorial motion communicated by clockwork, 
and additional tangent screw motions in right ascen- 
sion and declination by means of rods and handles 
brought down the tabe and axis. 


marry—don't. We had enough on the subject, and s 
good deal to spare (especially in the way of explanatory 
diagrams), om two or three years ago, from a gentile- 
man avxious to enlighten the world with new ideas 
about the gyroscope; ideas, unfortunately, rather more 
new than true. If my recollection serves me aright, 
that gentleman used the initials “ E. H.,“ but I am not 
sure. Perhaps the E. H.” of letter 4411 can tell us 
whether he ever favoured these columns with letters 
abont the gyroscope. 

“E.H” is obviously in labour, or eager to be in 
labour, with a new theory about notation. I fear our 
wishes for a “safe delivery” should be limited to 
ourselves, 

J. M. Taylor's supposition that 
force lifts the body of the top itself,” 
resulted from his discussion of centrifagal motions, if 
be had not been quite so careful to avoid“ entering 
into the mechanical analysis of the resolution and 
composition of the forces.” The rising of @ governor 
ball, or of a weight swinging as a conical pendalam 
when the velocity is increased, is in perfect accordance 
with those accepted laws of motion which Mr. Taylor 
seems so eager to invalidate (mistaking his failure to 
understand them, I imagine, for new lights). He wonld 
do well to remember the law (though it labours under 
the disadvantage of being an accepted one) that: 
“action and reaction are equal and opposite.” 

Mr. Taylor “ could hardly credit hie senses,” when 
he found me broadly stating that the weight of the top 
is insufficient to change the direction in a brief interval. 
Passing over the fact that his reference to his senses 
is not partieularly polite, let me be permitted to point 
out that the weight of the top is the weight of ite 
particles; that its particles are moving in different 
directions ; that the time daring which a particle moves 
in a given direction is a very brief interval indeed, 
being “no time at all;” that if one considers the 
motion of a given particle at any moment, one must 
not forget that that particle is not the whole top, nor 
free to move without the top; and that thongh the 
motion of this particle under the action of gravity 
would tend (if the particle were free) to shift the plane 
of the particle's rotation in one particular way, the 
motion of the particle directly opposite (i. e., the 
particle 80 placed that the line joining the two 
is bisected by and perpendicalar to the axis of rotation) 
would tend to shift the same plane of rotation in pre- 
cisely the opposite way. The consideration of a few 
sach facts as these, combined with a recollection of the 
circumstance that I was professedly only sketching ont 
a certain method of reasoning, may perhaps enable Mr. 
Taylor to recover the reliance which he has been 
accustomed to place in bis senses. 

“ Puzzled ” (query 12377) may be satisfied that the 
height of the tower has nothing to do with the fact 
which puzsies him. Ricuarp A. Proctor. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions 
The Editor respectfully requests 
should de drawn up as briafty as 


Ml communications should be aildressed to the Wditoy 
Of the Evorisx Momo, 81, Tavtstock-street, Covent 
Garden, W.C. 

AN Cheques and Post Oe Ordore ie be made payable 
to J. Passmonz EDWARDS. 


“ the centrifugal 


“I would havo every one write what would hardly have 


much as he knows, but no more: and that not in this 
only, but in all other subjecta: For such a person may 
have some particular knowledge and experience of the 
mature ef sucha person or seob a fountain, that as to 
ether things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance ef his, 
will undertake to write the whole body of physicke: a 
vice from whence great. inconveniences derive their 
original.” — Montaigne Essays. 


In order to facilitate reference, Correspondents when 
epeabing of any Letter 


he knows, and as 


— >... 


AXIS OF VENUS. 


[4685.]—I quirn share the opinion of “ F. R. A. f. 
(let. 4491, p. 480) that no alleged determination of 
the precise inclination of Venus's axis can be accepted 
with confidence. But it seemed to me that his use of 
the word “ imagined ” might mislead, as not suggesting 
that De Vico'a estimate was in any way based on 
observation. Before throwing ont my snggestion, I 
looked up Webb, and though I noticed the passage 
2 by F. R. A. S.“ from p. 50, it did not seem to 

idate Webb's remarks at p. 49, that Bianchini 
“did hiu work well,“ but thet “the most effective 
results’ were those obtained by De Vico. (The italios 
are mine. Better than well seems at least not bad. The 
note quoted by “F.R A.S.” appears to refer to De Vieo's 
style of writing, and to inexperience about other 
matters; for surely Webb knew his own mind when 
be was writing, and did not eontradict flatly on p. 50 
what he said on p. 49. I lay no stress on this 
point, however. 

F. R. A. S.“ will, I know, excuse my raising 
the question, since our common wish is to get 
as near the truth in these matters as may be. What 
Seems pretty fairly established is a rotation period of 
abont 28} hours and a great axial tilt. As to believing 
in De Vico’s minutes and seconds of tilt, I can as well 
‘believe in hie seconds, tenths of seconds, and hnn- 
Gredths of seconds of rotation-period, which imply that 
‘he was sure of every rotation since Bianehini's time, 
und that Bianchini's observations and De Vieo's timed 
‘the arrival of the spots in certain positions, within a 
few minutes—whieh is absurd. 

Oan anv one give me De Vico's estimate of the posi- 
tion of Venus's vernal equinox? The way ia which our 
text-books neglect such pointa is simply discreditable. 
Bo far as observation is concerned, to give the axial 
tilt without the place of vernal equinox is as reason- 
able as it would be to give a planet's diameter without 
mentioning its distance. RuicHakp A. PROCTOR. 


AXES OF THE PLANETS. 


[4586.)—In answer to Mr Proctor (letter 4449, p. 
406), Schröter estimated the angle which the equator 
of Meroury makes with the plane of his orbit at 
about 20°. W. T. R. 


— 


14588. — T TRrxR the suggestion of * F. R. A. f. as 
to the advisability of certain of our correspondents 
studying “ fourpenny catechisma”’ ig a good one. A.” 
(let. 4497) cannot understand how a cannon ball, fired 
horizontally, should strike the ground at the same 
time as if it had been dropped perpendicularly from 
the muzzle of the gun. He seems to imagine that the 
ball would travel for some distance in a horizontal 
direction. This is where he is in error. The ball 
would not travel in a strictly horizontal direction for 
the space of a single inch. The moment it leaves the 
mouth of the gun gravity begins to act, and draws it 
downwards. I would advise “A.” to procure an 
elementary treatise on mechanics, and study the 
‘parallelogram of forces.“ He will then see that a 
body acted on by two forces, represented by two sides 
of a parallelogram, will take a direction answering to 


the diagonal of the parallelogram, and that it will 

arrive at the end of the diag. in precisely the same 

SPINNING-TOPS AND GYROSCOPES. time as it would have arrived at the extremity of either 
[4587.]—I am quite unable to spare the time necessary of the sides, if acted on only by the corresponding 


for the proper discussion of this subject. I wrote only 
to point out the undonbted fact that mathematical 
analysis affords a complete account of all the pheno- 
mena of the gyroscope. What I remarked farther on 
the anbject of popular explanation was said altogether 
en passani, and shonld be taken iu connection with 
what I said on the insufficiency of auoh explanation. 
Bat though I wrote currente calamo, I did not think it 
‘was in the power of any reader so thoroughly to mis. 
apprehend my remarks as J. M. Taylor and E. H." 
(let. 4510 and 4511, p. 435) have done, each in his 
particular way. The possibilities of misapprehension are 
not easily ganged, however. 

As to“ E. H.,“ I shall be very brief. His remark 
that whatever I may say my ideas are extremely like 
“Aa,” ia, of course, very ill-mannered ; bat he probably 
thinks it justified by facts: therefore, I take no ex- 
ception to it. I should have thought he could perceive, 
however, that whereas A.“ applied a mistaken idea 
about the bullet to illustrate the motion of a top, I 
applied a known fact to illustrate the same matter, the 
fact, namely, that the direction of motion of a ewiftly 
moving bodv changes slowly under the in flaenoe of 
gravity. E. H.“ asserts very confidently that the 
question most certainly is not, at what rate?” It is 
particularly kind of him to tell me what qnestion I was 
considering, but I mast repeat that I kad the rate in 
view. It is an andonbted fact that the shift of pose of 
an inclined top takes place more or less uickly ac- 
cording as the rotation is lees or more vapid: 

e E. H.” proposes to give a popular explanation of 
Gyroscope motions with several explanatory diagrams, 
when you, Mr. Editor, think ft, My advice to bim is 
even as the advice of Mr. Punch to Persons about to 


single force. Ezample.—If a cannon be trained 
horizontally, with the muzzle 16ft. from the ground, 
and a shot be fired from it—say, at the rate of 1,400ft. 
per second, then, leaving out the resistance of the air, 
the sides of the parallelogram will be 16ft. aud 1,400ft. 
respectively, and the ball will strike the ground at the 
end of one second, and at the distance of 1,400ft. from 
the vertical line to the month of the gun. Owing, 
however, to the fact that gravity is a oontinuously 
acting force, the ball will not pass in a straight line 
over the diagonal of the parallelogram, its course will 
be a curve; but it vill arrive at the other extremity in 
the same time as if it had described the diagonal. 
“A.” is right in saying that a swiftly moving body 
offers resistance te any force seeking to change the 
direction of its motion. The faster the ball is pro- 
pelled from the month of the gun, the greater re:istance 
it offers to the deflecting force of gravity, consequently 
the angle which is formed at the mouth of the cannon by 
the line of fire, and the direction the ball takes, is less 
in the case of the more swiftly moving ball. In other 
words, the ball goes farther before striking the ground, 
but the time of flight is the same. If “A.” cannot 
understand this, I hope he will follow the advice given 
above. 

The case of fA.” differs from that in which 
F. R. A. S.“ recommended the fourpenny,” inasmuch 
as the querist in the latter case merely asked for infor- 
mation on a certain point, while A.“ makes 
assertiona which show his extreme ignorance of the 
subjects about which he writes, and at the same time 
declines to receive the information given him by better- 
informed corres pondents. 


Looe. G. M. 
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14589. —I wovLD suggest to “ A.” (let. 4687. p. 419), 
to prove the incorreotness of my assertions and 
correctness of bis own, rather than ask me to stop 
stating obvions and recognised traths. I did not mis- 
represent him about “particles rotating in a plane, 
and unable to get ont of it.” My letter referred to 
other eorrespondents besides him, and if he will read 
the other letters carefully, he will perhaps see what I 
alluded to. He asanmes it to be admitted that the ball 
travels for some portion of its flight in a horizontal 
direction, but that is just what is not admitted, for the 
ball begins to deviate from the horizontal the instant 
it is free for gravity to act on ft. It is quite clear that 
if gravity does not act the first instant, it is not avy 
more likely to do so at any subsequent instant. What- 
ever can A.“ meen by auch expressions as turned 
in a direction contrary to the plane of its motion,“ er 
moved in any direction contrary tea straight line’? 
The expression so commonly used, “resistance to change 
in direstion of motion,” is insocurate. Sach a resist- 
auce is erroneously imagined to exist, becanse, from 
want of consideration, a wrong expectation is formed 
of the effect of an impalee, tending to produce change 
of direction. In the case of rectilinear motions a 
moving forces, it is well known that we mast apply the 
parallelogram of forces ” to obtain the new direction 
a body will move in when two forces, acting in different 
directions, are combined. The body offers no resistance 
whatever to motion in the new direction, any mere 
than it does te moving in a straight line uoder the in- 
fluence of a single ferce. And it is jast the same with 
a rotating body like a top or gyroscope. The “ peral- 
lelogram of forces” applies equally this case, and 
in a more direct and simple manner than is commonly 
supposed. 


“Epsilon” (let. 4488, p. 412) deem to be unaware 
that a top will gyrate without falling and without 
wobbling. even when its axis has a considerable inell. 
nation ; when, in fact, his proposed process of outting 
the peg level would not apply. He seems also to be 
unaware in what sense the term gyrating is applied 
to atop or gyroscopes. A top hasa motion of rotation 
about its own axis, but if not perfectly vertical its axis 
has also a motion called gyration, when, its point of 
support being stationary, its outer end moves in a 
circle. ‘“ Epsilon” introduces an entirely new view 
into the matter when he saya “ the tep ceases to i 
and consequently falls, but not through gravitation ”! 


Glasgow, July 6. E. E. 


Tie 


TES NEGRO. 


[4540.]—TEHB darkness of Jewe long setiled in certain 
countries, as India, China, Abyssinia, and Waregla, is 
| as H. J. C.” notes (let. 4528), our chief warrant for 
any effect of climate ou human colour; bat a far more 
| carious and leas accountable fact, if true, is that noted 
by the late Dr. Wolff (himself a Jew), that all bis 
brethren in the Levant, including Syria, were feir, 
light-haired and blue-eyed, or the most frequently so 
of any race in those regions, while here, in western 
Europe, a light-haired Jew is hardly known. As for 
the resemblance of the eastern “binek Jews” to 
Negroes, it can be no nearer in colour than that 
Hindoos, and in form not at all, the latter being far 
nearer to ourselves in every respect than to the Negro. 
„Fiddler“ (let. 4529) repeats his very gratuitous 
puzzles about Josephus, as if the latter were the most 
ancient authority on these matters, or ae H we bad not 
the chief documente used by him (whieh ia not the 
case with any other ancient). Those documenta ani- 
formly thronghout the Old Testament, name Cashites 
(or in Greek, Ethiopians) as remarkable for dark skin. 
„Can the Oashite change his skin, or the leopard his 
spots?“ And they enumerate Cash as one of the song 
of Cham, whose name, according to most Orientaliste, 
meant black, being the root of one old name of Egypt 
as the land of black soil, and of our words alchemy and 
chemistry, as “ black art,” or Egyptian art. Itis in- 
correct then to say with Fiddler,” we have no red 
gestion of there being any Negro in Noah's Ar 
It is nearly as much implied as so brief a nar- 
rative could imply, that Ham, or his son Cush, or 
both (and if so, then hie wife aud other chiidren) were 
nearly black, and yet not necessarily of the dartest 
race known even to the Hebrews. For while Cush 
and two other sons are declared to have become 
notoriously dark races (and one, Cush, geographically, 
bordering on Negroland), a foarta son, Phat, is never 
again named, he or his posterity, after the aemeaiegy, 
until, I believe, that single verse of Nabum, where 
they appear only in econn-ction with the ecathern most 
city, and nearest to Negroland of any ever named in 
the Bible, and which is itself name& but that onee. 
As for the antediluvian Nephilim, there was no reason 
to describe their colours more than any other of their 
qualities, and not a word to imply tber were all (or 
any of them) white; nor that Adam or Noah were as 
white as Japhet, Shem, or ourselves; bat in Adams's 
case rather the reverse. As for Adam's son Seth (Tbo 
is nowise implied to be his “third son” rather than 
his thirtieth) he is clearly made an aacestor through 
Noah, not merely of Negroes, but of all the modern 
world. None of as ean claim less or more de cent 
from thie Seth. The nama, of course, as Sethos, Bethi, 
Sesostris, &., became common, bat the esonfasion of 
him with any Egyptian is absurd. Moreover, of al 
Africans, the ancient Egyptians were the leant like 
Negroes, either in colsur or auythiag else, tacegh, 
doubtless, nearer than any Asiatio or Earopeas, bat 
not so near as Melanesians and Australians. There is 
not a trace of any one  palming off Seth ” (any Seth 
that I can hear of) as “ fatber of the black race,” or 
any wise black himself. There ig this connection of 
the name with Cham or Khem, that both became Dames 
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of an abscene idol, the game as Baal-Peor, Peor-Apis, 
or Priapus; and thisis the “Sheth” named in Balaam's 
prophery, whose worship the Messiah vas to annihilate. 
As for the proofs * Fiddler“ asks for, of the great 
antiqnity of man (one hundred thonsand years)”, he 
will find, by searching Lyell’s ‘Antiquity of Man," 
that there is no shadow of grounds, as yet, for any such 
estimate. The only valid geo-echronometers are those 
furnished by delta deposition, peat-growth, waterfall 
recession, and débria of precipices, all discovered by 
De Luo (the first coiner, by the way, of the term 
t geology’); bnt be added, mistakenly, one from the 
growth of glaciers and mountain snow, which has been 
proved unsound, as these advance and recede for some 
years, even half a centary at a time, advancing in wet 
years, and receding in dry ones. One more chrono- 
meter than hi-, however, occnrs in such caves as that 
of Bettle, der eri bed (p. 823), where the chips, detached by 
frost from the roof, had made a 2ft. covering in 124 
centariea, over the Roman Welchmen’s relies, and just 
thrice as much between the flint folk’s time and theirs, 
thus carrying back the sudden end of the flint workers 
to exactly the recorded century of Noah. So it is with 
all these independent chronometers, in every continent 
alike, the 50 centaries, neither more nor lees, are 
aniformiy attested since the great change; and men 
had been before it, on the whole globe, with the mam- 
moth and mastodon ; but whether for one, or two, or 
three thousand ears, there is nothing as yet to show. 
The deltas of the Ganges and Mississippi seem far older, 
perhaps ten times; but they each have a gravel 
stratum at the exact depth, aceordiug to Lyell's data, 
corresponding to the Noachian interruption, and the 
sudden extinction of great animals and inferior men 
every where attested. As for his new-fangled and atterly 
fallacious pretence of a chronometer, the only one ever 
mentioned in his Antiquity of Man,” based on the 
idea that land rises so many inches in so many cen- 
turies, one really pannot stoop to refate it seriously 
when all readers have his own acconnts before them, if 
not in the very same volnmes, of Chili and New Zea- 
land being thrnet up 10ft. with a jerk, and the new 
Alentian Isle rising 3,000ft. in a year. All writers and 
publishers of big books must necessarily make for their 
market. What they themselves bclieve may be nowa- 
da) s a very different matter. E. L. G. 


(65411. —I wave read E. L. G.'s’ letter (4458, 
p. 407) with great attention, but has he not overlooked 
the a) most conelusive evidence in Gen. vi. 1,2, that the 
deseendants of Adam were negroes, and the dunghters 
of men children of a white race; for if the reverse, 
suraly a white man would not consider a negress as 
faire Them, again, with reference to the genealogy of 
the patriarebs in chap. v. what period of time is there 
described as a year? Considering their ignorance of 
astranomy, I think tse patriarohs wonld reckon time 
by the day and lunar month, which gives seventy-eight 
as the age of Methuselah, a more probable length of 
life than nine hundred aud sixty-nine of onr years. 
As to the genealogy of Shem in chap. xi., I consider 
here is evidenee of a change in the mode of reckoning; 
probably, instead of lunar, seasonal changes, such as 
seed-time and harvest, are the periods there given. It 
will be understood that the first argument in this letter 
is founded upon “E. L. G.'s” supposition that the 
Adamite and Nephilim races are of rent origin. 


T. A. 


CONDENSATION OF STEAM IN PIPES. 


(4542.)}—As I have had practical experience in a 
similar oase to that of A. W. E.” (let. 4467, p. 410), 
I thiok that perhaps the most satisfactory way of 
answering his seven queries relative to the condensa- 
tion of steam, &c., will be to state what I have already 
accom plished. 

About fifteen years ago I took steam down a pit 
throngh a total length of pipe of 310 yards, The boiler 
pressure was 451b. per square inch, and the total loss 
of pressure, as near as I could ascertain, abont IIb. per 
square inch merely. The pipes were 2iu., and were 
well covered with two wraps of bay. band through their 
entire length, and this plastered with coment, and then 
covered with tarpaulin to keep out the wet, as the pit 
was damp and continually dripping. The engine had 
an Sin. cylinder, 260ft. per minute piston speed, and 
ran for foar minutes at a time with intervale between. 
Close to the engine I placed a stoam reservoir, also 
well lagged, of ten times the oubio capacity of the 
cylinder, and all the system of pipes was made to 
slope towards it in order to separate the condensed 
water. This vessel bad a cock at the bottom to draw 
off the water when reqnired, and I found that leaving 
the steam in the pipes for ten hoare, with the engine 
standing still, only produced half a backet of condensed 
water, showing the great valae of well clothing the 
pipes, and the great economy resulting therefrom. 
What the difference would have been with naked pipes 
I do not know, but they would have formed a bage 
condenser ; and seeing how cheaply and easily they may 
be protected, it can never be worth while to neglect 
doing so. By treating the exhaust pipes im the same 
way for a certain distance, the mine will not be appre- 
ciably heated. There is no doubt that this system 
presents great advantages for draining purposes, avoid · 
ing heavy cranks, spear-rods, &c., providing the pampe 
are properly designed to maintain a aniform flow, so 
as not to have to stop and start a heavy column of 
water at ench etroke. With respect to the employment 
of compressed sir for conveying power, I may add thet 
all methode hitherto employed are expensive, both in 
first cost aud in subsequent working, the ouly excep- 
tion being in those cases where there is safficient water- 
power available for driving the pamps. The problem 


is to convert high pressure steam into high pressure 
air with the least possible loss by friction of machinery, 
and the least possible complication of parts. An ordi- 
nary compression pnmp does next to nothing for at 
least half its stroke, and this defect is inherent in 
every form. 

It has ocenrred to me lately that possibly the pris- 
ciple of the injector might solve the difficulty satisfac- 
torily, and I will endeavour to explain how vithaut 
the aid of a diagram. Sappose we have a large boiler, 
or air reeervoir, under water to keep it cool, and a high 
pressure steam boiler near to, vould not a jet of steam 
blowing into a long trumpet-shaped pipe, whose small 
end commanicated with the reservoir, sweep a qnan- 
tity of air along with it into the reger wir, which air 
would accumulate till it nearly, if not quite, equalled 
the pressure of the steam itself? The steam would, 
of course, condense on the sides, and leave only air, 
and this separation of the two conld also be facilitated 
by taking off the air wherever it is reqnired through a 
coil of pipes under water, such pipes to slope towards 
the reservoir, which would have to be blown off occa- 
sionally from the bottom. This experiment is very 
easily tried, and the results, if favonrable, are so im- 
portant and applicable to “A. W. E.'s” requirements 
that I suggest it may be worth hia while to constract 
a small apparatus to test the principle, some existing 
steam boiler being used. A Qin. pipe closed at each 
end, and pressure gauge attached, would do for the air 
vessel, and care should be taken after the index bas 
moved as far as it will go to shut a cock to keep in the 
air, asthe gauge might deceive aa to the real qnantity 
of air present while the steam was actually blowiug in. 
There is nothing contrary to mechanical law in ove 
force resolving itself into another of equal degree, and 
theoretically any given namber of cubic feet of steam 
should produce precisely the same number of cubio 
feet of air at the same pressure. It should be remem- 
bered that the principle of expansion in a cylinder 
can be atilised toa far greater extent with compressed ' 
air than with steam, even when it is euperheated, and 
this circamatance wili no doubt compensate to a great 
degree for any little extra expenditure of steam neces- 
sary to obtain it. 

If “A. W. E.” should experiment in this direction, 
I hope he will communicate fall particalars to the 


ENGLISH MRcHANIC. 
Bath, July 9. Henry Turron, Engineer. 


“ OUR” LIFEBOAT. 

[4548.]—T nra leave to propose for discussion what 
onght to be the principle of construction of the versel 
which is to be called The ENGLisu Mucaanic Life- 
boat.“ which we all, of course, wish to be a model of 
excellence, and I commence it by offering my guinea 
towards its completion, whatever the final decision as 
to its form may be. This is, I sanbmit, a far more 
usefal question to settle rightly than that of the Delnge, 
which has lately occupied so large a portion of your 
pages, and I trust it will be conducted with as mach 
ability and animation; but withont resort to insalting 
expressions, whioh, however suitable to qnasi- theological 
disputation, wonld be quite out of place when seek- 
ing to learn the best mode of saving life in dire peril. 


A vessel for saving life in storm must possess 
in a high degree several qualities not easy to com- 
bine. She should draw very little water, and be very 


steady under sail; she should be very light, but very 
strong; she should have all the apeed of a very narrow 
boat, and all the roominess and safety of a wide one: 
so must be as tight as a bottle, and as easy to enter as 
a barge; she mast be impossible to sink or upset or 
break; quick to sail; easy to row; handy to steer. It 
is ossy enough to get a vessel that will fultil one or 
two of these conditions; bat to contrive one that will 
combine them all is very difficnlt, and unless all of 
them be fulfilled to a very considerable degree onr” 
boat will not be one to be proud of. The mnst 

romising attempt I bave heard of was made by a Mr. 
Richardson, of Manchester, who, about twenty years 
ago, patented a lifeboat he called the Challenger, 
because he challenged any other lifeboat to beat her. | 
This boat was, perhaps, not strictly speaking an inven- 
tion; it seems rather an adaptation of the principle of | 
the double canoe, which has been in immemorial ase in 
the Pacific, but was far more strongly constructed. It 
consisted of two long air-tightiron pontoons (divided and 
strengthened by plates into air-tight compartments) 
floating parallel to each other, and sepporting above 
and between them a deck protected by a gunwale for 
the crew, a very ample grating being provided for the 
immediate escape of any water shipped. It is evident 
that such a vessel need draw very little water, and 
if provided with a dropping keel would make bat little 
lee way; that if the tabes were constracted with fine 
waterlines, each in form like the half of a long vessel, 
she would make nearly as good headway as one such 
vessel would, while the two halves being held a con- 
siderable diatance apart would be very sterdy, just as a 
man standing on two feet is more steady than he who 
stands on one. It is also clear that auch a vessel would 
need no ballast, and could hardly capsize. Neither 
could she sink, for no water can enter her closed 
tubes, and if one were damaged, it would only slightls 
derange her trim, for each tube being divided into 
water-tight oompartmeots a part of it only could âll. I 
do not know either the weight or the size of Mr 
Richardson's boat (or raft, as some may prefer to 
call it), but think it might be made very light in propor 
tion to ite size and strength, especially if made of steel, 
with trussed beams for thwarts to hold the tabes iv 
position and support the ganqales. It may be rowed 
and sterred and sailed like another boat, except that 
she could safely carry far more sail than one of her 
weight of common build. 


— M a e amoo 


I do not know Mr. Richardson, or whether he be 
still alice; but hia patent, which was taken out iu or 
before 1852. has, I presume, expired. Indeed, a means 
for saving life is hardly fit for a mouopoly; but we 
cannot jnstly blame am inventor for resorting to the 
only means for obtaining repayment of tha on-ta he mast 
incar in experiments and construction, but mast regres 
thatno other way of repaying and rewarding such bene- 
factors is provided. Paro, 


MONOLITHIC BUILDINGS.—To " Kaona Bux.“ 


145 14.) —-T RRR is no novelty in employing the 
tensile strength of metal (say iron or steel) for sap- 
porting finors and roofs. We do it when we usp an 
iron tie to truas a beam. Many years ago I had the 
pleasnre of hearing that amieble musical enthusiast, 
Mre. J. Hallah, lectare on his plan for supporting the 
roof of a monster music hall, I don't know how many 
feet long aud wide, without internal pillars. Not being 
acquainted with monolithio bailding, Mr. Hallah pro- 
posed to baild it with bricks and mortar, and attach 
the tie-rods, which eupported, the great weight əf its 
vast roof, to the corners of its walls. This is, no doubt, 
the way to avail ourselves of their greatest power to 
resist a horizontal pall; bat being only an ignorant 
blacksmith, and not at all a aciantific person, I failed 
to perceive any advantage Mr. Hallah’s method of sup- 
porting a roof had over allowing it to rest on the walls, 
which would, if the beams of the roof be completely 
trussed hy tie-roda, then act as columns without inter- 
stices, supporting only its weight, for no horisontal 
thrast could then exist. 

I believe Mr. Brannan—whosee address is 8, Boaverie- 
street, E C.—will send “Khoda Bax,“ or any other 
person who desires information, fall particulars of his 
patent wire concrete on application. Of coarse, like 
all inventore—we are a sauguide race—Mr. Branoan 
considers it the preferable material for all buildings, 
from labourers’ cuttag3s to mansions, breakwaters, 
piers, and even military fortidoations. It certainly 
does seem to possess the advantages of a maximam of 
strength with a minimum of incombastible material. 
If not exactly papier-maché, seeing it contains nothing 
of which paper could be made; it is eminently 
“ Abrous.” Practically, it would seem of littte impor- 
tazce whether the “fibre” be round or flat, and at 
present rolled iron or steel ribands, alias hoop iron, 
may be cheaper than wire; but considering that cold: 
drawiug imparta wonderful tenacity to steel, I can't 


| help tuiuking a much less weight of wire than of hoop 


iron would sufice to afford the required power of re- 
sistance; besides, hard drawn steel wire ia mach less 
capable of permanent extension than hoop iron, conse- 
qnently floors strengthened by it would be mnoh less 
liable to“ sag ’—i.e., sink in the middle. Whioh of 
the two may be found to be cheapest is only to be 
determined by trial. 
THe Harwonr10us BLACKSMITH. 


(4545.)—Tuawxs to “Khoda Bux” for his letter 
(4481), I trust the subject will have fnll diseussion in 
your pages I am interested in. Would like to adopt 
the metbod by the process referred to. Would “Khoda 
Bax" permit inspection of hia buildings, if they are 
within reach, and give details of working? 


J. T. HOLEHOUSE, 


— — 


“J, C. AND DARWIN. 


14546. — TRR ordinary idea of creation, is existence 
produced by the sole will of the creator, and is entirely 
distinct from the idea of origination from development, 
If“ E L. G.” means us to suppose that Darwin insists 
that the oceauio islands are ancient enough to hare. 
allowed of mammalia being developed upon them, I 
should like to know where he does so. The more 
ancient lands, indeed, according as they are more or 
less separated by barriera, are inhabited by their 
pecoliur races of animals and plants, and to jadge by 
the remains found in the earth, predecessors to these 
can frequently be traced, having a similarity of con- 
formation. Islands of comparatively recent date, on 
the contrary, according as their communication with 
other land is cut off, are found deficient, anfficient 
tine not having elapse! to allow of independent 
development to have taken place. H. 


THE ROBIN HOOD SEWING MACHINE. 


(4547.)—In answer to R. Tansiey (let. 4878, p. 
355), allow me to inform bim that tea years sinees, 
when skirt qailting was all the rage, I made a machine 
that woald work with from one to twelve needles, at 
any distance apart, and, so far as the machine went, it 
worked most satisfactorily at either qailting or tucking, 
making a lockstitoh. I have the machine by me now; 
but there are several reasons for not using a 
with so many needles which make it answer better to 
ase the ordinary machines, that present themselves in 
practice, aad are not noticed in theory. My machine 
woald feed either at right angle or diagonal to the 
ne dles. Will R. Tansley describe his machine more 
fally ? if eo, I will answer any question put to me. 

“G. W. K. L.,“ (let. 4471, p. 410) knows little about 
this subject, or he would not make snch remarks as 
sre contained in his let:or. Ha should know that the 
feed would not bg in a line with the needles, as no good 
sould arise feom it; therefore, it mast be at right 
sogle or diagonal to the needles, and if te knows any- 
thiug about se ving-machines he will know that such a 
machine woald not be of any use in the domestic 
eircle, but in the manufactory, H. J. S. 
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known triple, ? Scorpii. The new pair is 13° s, 4 little 

FE. Ite place for 1870 is: 16h. Om. 28a., B. 12° 24’, I 

should be glad to have Mr. Knott measure this pair, 

and particularly a closer and more difficult one, found 

ieh 6 Serpentis. This last is a very beautiful 
ouble. 


Chicago, Jane 25. S. W. BURNHAM. 
— 
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pleasing, on account of the loas of light, and the 
defects of the atmosphere, which, of course, were more 


Every one knows, who knows anything, that he 
visible. I estimated the sition of the companion to 


shonld ride or drive with a light hand, and allow his 


A CHEAP SUPER FOR COTTAGE HIVES, | fhonl freedom to change the position of Me hee 


[4551.]—R. SYMINGTON (letter 4501. p. 488), de- 
scribes a common flower-pot, with plate o 

cheap super. In a bee book I have read, we are 
warned not to use putty abont a hive, as it is said 
bees are apt to eat it. Is this true? Two of these 
books tell us that queen bees will not pass through a 
narrow opening, but one says it should not exceed 
three-sixteenths, the other says one third, of an inch 
in width. Which is the right width to admit the 
working bees and to exclude the queen and the drones 
from the honey- storing Place ? Puro. 


ey 


ROTARY ENGINE. 


[4552.]—I mo ogy a section, external and internal, 
of a rotary engine, which, from ite simplicity and com- 
pactness, cannot but give satisfaction to many of your 
readers. It has been said that itis equal to 4 horse- 
power, if it is not above, and yet the cylinder is little 
more in size than an ordinary hat- box. No. 1 is an 
interior section; the steam enters throngh the Pipe A, 
and is turned by the slide valve B alternately into the 


to see and, I suppose, enjoy the Scenery; at least my 
horse looks as if he did, and I hope he does; bat how 
can he do any of these things if his chin is pulled up 
nearly to his breast? As to the smart look it gives 
him, a horse's natural attitude both is and looks the 
best; it is as bad taste to alter it as it is to alter a 
woman's beautiful figure by squeezing up her waist 


aee the companion steadily, but only now and then, 
when the rays of the primary, in moving about, were 
leaving it for an instant, Them it was quite clean and 


beautiful. 4. " næ. This was seen with no diffi- 
culty at all. It is certainly the most easy of the fonr. 


Properly says, may be done by the judicions use ef 
reins, without torturing. It is net only the mercifn! 
but the wise man who ig merciful to his beast, 


Blinkers for horses are, I am glad to see, being given 
up. It is said a horse without them will be frightened 
by seeing the wheals following him. Wo do not ride 
horses with blinkers, and they are not frightened by 
the wheels they pass alongside, A horse is seldom 


of years that elapse between two pericetrons. If go, 
how oonld we know anything about the revolution of 
those stars which require hundreds and thousands of 
years to accomplish ? Every one knows that three 
measures taken in three different parts of the orbit are 
sufficient to calculate that orbit. 


Jumet-Hainaut, J aly 6. C. Gaupmerr. 


Guam 


NEW DOUBLE STARS. 


(4549.)—I wave found considerable number of 
new double stars recently with my Gin. refractor, and 
Belect the following, to which I would call attention: 


WEIssE XVI., 786. 16h. 41m. 488., N. 2° 58“; mags. 
8,8}. This is a rather olose pair, 4 s, a little f 19 
Ophiuchi (x 2096). The distance is abont 1”, 


inn — gies > a 56m. 435., N. 21 7°, ah 
m Vulpecule s zy, ir of 8 mag. starn wil 
A ar the donble. The dis. 
oo is about 3”, and magnitudes 8 and 94, or 10. 
SCORPIO, 15h. 54m. 89s., 8. 24° 18° A moderately 
cult pair, p a 7m. star (B.A.C. 5317); distance, 2“; 
mags., 8}, 10. Another double, a little s of thin, is | 
Lalande 29186, 15h. 55m. 8s., S. 24° 89’; easier than 
i mags., 7, 11; distance, 4”, | 
I have already called attention to the duplicity of 
other stars in fe, found last Season, among which 
are 2 and 12 Scorpii, the former an exquisitely beautiful 
„the components being separated abont 8“. There 
still another pair, nearly 1° n of 12 Scorpii, the dis- 
of which is about the same, 4”. The place of 
is: 16h. 8m, 5ls., 8. 27 18“. Some of these 
Southern objects may have been observed before, as 
none of them are difficult with the aperture used. If 
any one is aware of earlier observations, I should be 
glad to have it noted. 
I am sorry that among the numerous astronomical 
Correspondents of the MECHANIO there is so little 
interest taken in this department of practical astro- 


cularly reflecting) spoken of from seven or eight 
twelve inches apertare, and upwards. I have never 
seen an instrument of this kind, bat understand that it 
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is claimed their dividing power is agua to that of a ea fo ae 
r of the same aperture, and the illaminating 
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power only a little leas, Tf this is s0, no one with an 
aperture of 7in. or more (if the inatrument is good for 
anything) is likely to fail in finding at least one new 
double on every good night, anda much smaller glass 
will answer for very many objects. Notwithstanding 
Mr. Bird's large experience in this matter, I cannot 
agree with him in thinking that thero is very little left 
to be done in the discovery of new objecte. The feld 
seems about as good as it ever was, and in one respect 

because the objects hitherto unnoticed are, for 
the most part, sufficiently difficult to make their detec- 


MMM? i 77777 CMM A 
| crim 
We will zupa 9 to be eee 
tion mach more interesting to the observer than finding 


h iston D, and force it round in the i tion of the valve 
and cataloguing the easy doubles, of which fully three. ae tha 1 time the exhaustion is oing on in the 
fourths of the lists are com d. I have met with bat 8 but when the 
zery 1 in bin of the catalogues, too difficalt o my 7 
in. Alvan-Clar refractor, and some hundreds of the 
most difficult in the catalogues of the Struves I have E, that valve is closed, aa shown by the dotted lines, 


ching for new pairs, tho distance 


—— 
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steam being then admitted at I, renews the pressure 

on the surface D, at the same time the exhaustion of TO “OUR” ENTOMOLOGICAT, READERS.— NEW 
AND EXCELLENT FIXATIVE FOR THE DOWN 
OF LEPIDOPTERA, 


[4554 J—TI HAVE some good news for all our entomeo- 
logiste. No doubt the majority of “ our” readers have 


in reference more particalarly to the supposed new 
doubles, that being the only reason, and the only excuse, 
for occupying so much space with this subject, I trust 
this will sufficiently explain 


; opposite side of fly-wheel. No. 2 isa small side view f th h-prized preparation f fixing draw. 
ee tons heretofore published, showing the fly-wheel and eccentric for working slide. 8 known aa Reger native ; for the benefit pe 
Chicago, June 25. 8. W. Buawrax. valve, the eccentric being between the plummer block those who have not I will describe it. A small 
— and cylinder; N, the fly - wheel; O, driving pulleys for i ; 


machinery; P, the stop cook for tarning off or on the 
steam ; M, in section No. 1, cock for draining cylinder 
of water or steam. Joszea WILIA FENXBLL. 


—— 


THE BEARING-REIN AND BLINKERS. 


[4553.J—I HOPE the excellent and hamane letter 
(4493) of an “ Old Plonghman,” at p. 884, may help to 
quicken the disuse of this useless and cruel contrivance, 
which is, I think, almost confined to what are called 
the educated and refined classes. I counted the other day, 


NEW DOUBLE STAR 11 SCORPII. 


(4550.)—A Mkr or two since I noticed & small 
Companion to 11 Scorpii, which seems to have been 
missed by the Struves, and by other Observers, so far 
as I can learn. The companion is, perhaps, 10} or 11 
Dag., and precedes 4” or 5”, This 10 an easy object 
for a Gin. aperture, and it is difficult to acconnt for its 
omission from lists of donble stars, if it bas ever been 
examined with anything above 4in, This is readily 
‘ound, as it is the nearest naked-eye star to the well- 


be blown ont in the form of spray. The drawing is 
held at a distance of 12in. from the flask, and a pag 
or two through the latter covers it with a jet of vapour. 
on the almost instantaneous drying of whieh the 
drawing is perfectly fixed. 

Well, it was only the other day some one—1 believe 
a lady entomologiat — had the happy thought of È 
a batterfly in the Spray blown from the fask I have 
described. The insect looked for a few minutes 
drowned and spoiled. After two or three minutes ta 
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the zun the appedrance of vapour had aoe 
No: so the virtae of the process. Actually the 
wings would bear rubbing between the thumb and 
finger withont losing a portion of their scales. One 
very important advantage is at once apparent. The 
large space, to say notbing of expense, occupied by 
glass cases for the preservation of Lepidoptera may be 
saved by this proceas. I do not, of course, spoak of 
cases mounted for display, but of the preservation of 
specimens for reference. This may readily be done 
with books, the leaves of which are made of oork, with 
slips of rather thicker cork cemented or sewn to the 
edges and at the back, in which the insects can’ be 
arranged directly they are captured, like artificial 
flies in a fisherman’s pocket-boak. 

The value of this sep conten in the mode of keep- 
ing specimens, especially abroad, to the scientific 
entomologist, canyot be overrated. I venture to state 
that there is no branch of natnral history so popular, 
so interesting, and so accessible as entomology; none 
that is so generally, patiently, silently, and so enjoyably 
pursued. Those who take no interest in the subject 
are not aware of the world-spread dominance of this 
laudable passion. No donbt this new discovery is 
already widely known, and will carry joy to many ool- 
lectors and many humble homes; so that it will be 
the means of enriching our museums with thousands 
of specimens of these aerial plume-bearers, so difficult 
to preserve in the original freshness of their rainbow 
hues. In offering so valuable a boon to the draughts- 
man M. Ronget little thonght how far he was super- 
seding the labours of the entomologist, by giving per- 
manence to the down of Lepidoptera. H. B. E. 


P. S.—I take thie opportunity of thanking " Ento” 
for his interesting bits on the subject.—H. B. E. 


FIDDLES.—To “ FIDDLER.” 


[4555.] —HomER says Jove occasionally nods. If the 
father of gods and men, in the elegant words of the 
late lamented James Crow, Esq., does “just 80,“ we 
need not be “very much surprised” to find that a 
„Fiddler“ is occasionally not qnite “wide awake.” 
‘When I read the statement of my friend (who has so 
long been accustomed to bowing and scraping” that 
he has become the very pink of politeness) that Paga- 
nini produced tones “equal to a piano,” I did indeed 
wonder, even as Wondering Willie” once wondered | 
what manner of mau the Blacksmith" might be. | 
Shades of Correlli, Paganini, Sivori, and Co., to think | 
a fiddler, a manipulator of the king of musical instru- 
ments, only producing sonnds equal to those of that 
cemparatively poor affair the piano—an instrument 
which all genuine fiddlers abhor for its nntunableness, | 
at least ite necessity for that fiddler’s horror, tempre- | 
ment. Of course violinists were never yet heard to | 
play ont of tune, no, not even one comma, however | 
many “stops they employ. | 

„Fiddler says the bow remains on the string. If 
he uses the word remains in the sense of continuons | 
contact, very little tone indeed wonld remain. If the 
string never departed from the bow, how conld the 
string vibrate at all, at all“ It wonld, indeed, be 

“ melancholy remains,” for then the string would | 
be constantly pulled in only one direction—a condition | 
quite incompatible with vibration. I “rather guess“ 
eur bows—or rather the particles of rosin on their 
hairs—act just as plectra do on the swing; that is to 
say, they communicate to the string not a continuons 
im pulse in one direction, but a rapid succession of such 
impulses, just as the teeth of a saw or those of a 
revolving cogged wheel do, or as my rather odd fiddle- 
stick (which bad a long row of quill plectra inserted in 
it) did. I feel very confident the bow no more remains 
in contact with the string than the hammer of a piano 
does which don't block, or the repeating hammers 
of that very pleasing instrument, the melopiano, do. 
In every case of the prolongizg of the vibrations of 
strings—whether effected by a bow applied directly to 
them, by a rubber which rubs some elastic material, 
such as silk or hair, which communicates the impulses 
it received to the strings, as in the case of Mott's 
sostinente pianoforte, and its modern rival the tetra- 
ehordon, or the melopiano, which has hammers which 
strike its strings at intervals of time too minute for 
the ear to detect, just as the eye fails to distinguish the 
individual spokes of a rapidly revolving carriage- wheel 
—the one thing needfal is a rapid succession of 
impulses, for a really continuous impulse would pro- 
duce exactly the same result as palling your fiddle- 
string on one side with the finger, under which ciroum- 
stances there cannot be much vibration and very little 
tone. Such violin practice could not offend the most 
refined ear, and would be more gratifying to our friends 
than that “ bowing and scraping” abominably out of 
tune which, however polite, don't exactly cause the 
4% harmonious one to become a yet more 


Harmonious BLACKSMITH. 


P.8.—There is nothing occult in the cause of a 
violin, a voice, or a piano sounding loader in an empty 
(of furniture) room. It is not the larger flat surfaces 
of the wall, fioer, and ceiling (which, by the way, 
don’t usually become much augmented by removing 
our “‘ sticke'’), Dut because the acrial waves generated 
by our sweet voices, and by the soandboards of our 
fiddles, &c., are not so much broken up and partially 
destroyed as they were by the aforesaid “sticks,” 
which greatly obstruct their transmission. I don't 
think reflection from the walis, &c., can have any 
Influence, because reflecting a sound can no more in- 
crease its intensity—unless it be reflected from a con- 
eave surface to a focus, when the increase of intensity 
becomes merely local, like that of light or heat—than 
the reflection, or rather deflection, of a billiard ball 


————ñññ a Ga? 


from the side of the table can increase the velocity of 
its motion. No doubt effects (which are not furniture) 
can be produced by the reflection of sounds —echoes, to 
wit—either in the orchestra or elsewhere (we do it in 
churches to the voice of the preacher), and that some 
of those “ effects are very surprising to those persons 
who are not familiar therewith, but I can conceive no 
pleasing musical effect " sound reflectors behind an 
orchestra could produce; on the contrary, I fear we 
should hear a very disagreeable “echo” (not worth 
the halfpenny the clever newspaper of that name costs 
me) if the reflecting surface be distant, as it is in some 
concert rooms in which the concave roof acts vory 
effectually, if not very pleasingly, as a sound reflector. 
The roof of the Albert Hall did so until General Soott 
prevented it from publishing 12 refiections,” which 
he did without infringing the liberty of the press "— 
7 moan the press for admittance to the People's 
oncerts. 


ECONOMY IN USING COALS. 


[4556..—SEErNG the present great advance in the 
rieo of coals, especially in Londen, and the proba- 
bility of a still fartber advance, will yea allow me to 
ask my fellow subscribers if they can (any of them) 
describe the methods in use on the oentinent and in 
our country places for economising coal for domestic 
use? I have been told that in some parts of France 
people use coal-dust or slack mixed with wet clay into 
umps and dried in the snn or near the fire, and that 
the mixture burns well. I have also heard of some- 
thing like this in Staffordshire. Will any of the 
artificial fuels do for open fireplaces? I can highly 
recommend the use of a wire shovel, whioh sifts the 
cinders beautifully. I burn all mine in the parlour. 
Of course, servants can’t be made to do the same in the 
kitchen. W. Browns. 


SUN SPOTS. 


[4557.]—Last week I sent you sketch of the sun as 
viewed through telescope, with low power and terres- 
trial eyepiece. I now send yon another aketch, made 


at 7.00 on Friday evening, 
eyepiece, and power about 120. Object-glaas din. 


Jauus H. WHISTLE. 


THE “ENGLISH MECHANIC” EN THE COLONIES. 


[4558.]—ALLow me te express the great pleasure I 
enjoy on each arrival of the Overland Mail, in 
the monthly parts of your admirable journal, to which 
my son is a subscriber. It is indeed a wonder of 
information and instruction to all readers who feel 
any interest in mechanics or in science. The wide 
circulation of so instructive a throughout 
distant parts of the empire must be prodactive in due 
timo of valuable results. 


826, George-street, Sydney. 


THE HARP. 


[4559.] —" FropLer” is evidently a most enthusiastic 
admirer of the harp, and in sounding ite praises he 
seems altogether to overlook its imperfections. He 
wonders why the ancient Irish harp has gone ont of 
fashion, and in the same breath answers himeelf, and 
gives usa very conclusive reason, viz.—that it oan 
only be played in two keys, both of which are major, 
consequently, the absence of semitones precludes the 


W. MacDonneExt. 


July 5, with astronomical s 


than even we do now, which is saying a great deal 
Let those learn that manifest a taste for the art, but 
for goodness sake let unmusical people alone. Playing 
without expression, taste or touch, singing without 
time, tune, or feeling: —auch are the results of trying 
to teach music to those who are not born with a 
nataral love for it. VERTUMNUS. 


PIANOFORTE CONSTRUCTION. 


(4560.]—Tus “ Harmonious Blacksmith (let. 4415, 
p. 882) honours me by asking for my opinion on or 
experiments respecting corrugated soundboards. Find- 
ing, years ago, as he has done, the extension of the 
sonndboard impracticable, and to some extent a 
question whether we have power enough to set it in 
vibration effectaally if we extended it, my thoughts 
were naturally directed to corrugate it—i.e., to con- 
struct it so as to contain a greater surface in the usual 
limited space. But I must confess I could never see 
the smallest advantage in doing so, and, therefore, 
ade only the experiments desoribed farther on. 
When we depart from a straight line we gain just as 
much more stiffness in proportion to the greater surface 
so gained. This will be seen even if we make the 
experiment with a sheet of paper. Then we require 
more power in proportion to the greater surface, just 
as much, or more, as if the sonndboard had been extended 
in a straight line. Bat, having made no experiments 
in that direction, I am bound to say that I de not feel 
inclined to throw the smallest stone at the idea. 
Thinking that most likely the hard grain in the pine 
wood is sonorous, and the soft grain between them acting 
partly as dampers, I did not scratch it out (as I now 
gee some one the patent for), bat constructed two 
sonndboards, one of beech wood and one of glass strips 
quarter of an inch wide, and the thirty-eecond part 
of an inch thick. These strips I glaed edgeways on to 
pieces of wood with their extreme ends, so that thoy 
were exactly like a soundboard made of Swiss pine 
uarter ef an inch thick, the soft grain taken out and 
the hard grain left only. I glued the bars behind and 
the bridge on the front as usual. The advantage 
I expected to derive from this arrangement was 
that the vibration should ran along the hard grain 
more freely, not being checked by the eoft grain, and 
| having nearly double the surface (82ft. instead of 16ft.), 
| canning the production of nearly double ore ead 
of tone compared with the ordinary soundbo Well, 
| I can pat the tuning-fork almost anywhere and a 
certain amount of tone is always heard, bat on these 
two soundboards 1 heard none. Now, I am just before 
my invention for which we took the patent, and with- 
out going into details I will only say this, the hard 
grain with nothing but the air between, produced 
notone; the hard grain with material equally hard 
between, which would be a solid beech board, 
produces no tone. I conclude thus, taking the solidity 
of air as 0, the solidity of the bard grain = 1,000, the 
material between must be solidity = 500. Then I 
took strips of beech-wood, s. 1,000, and poplar, s. 600, 
glued them together alternately, and found the sound- 
buard perfect as far as the material is concerned. By 
| taking a piece of best Swiss pine, which it is dificult 
| to find even one inch wide in a whole soundboard, 
because it grows so irregular in many respects, and the 
proportion of the solidity of the hard and soft grain is 
seldom 600 to 1,000, I found my conclusion was right, 
| at least I gained the same practical result. I have the 
opinion, and it is included in the patent, that two 
different materials of different hardness or rigidity, 
ifo gravity, and elasticity, may vibrate rather 
abruptly against each other; and I am now preparing 
a violin breast of three different materials, rosewood, 
mahogany, and Virginia pine, and will report the 
result, Perhaps my last experiment belongs in some 
respects to corrugated soundboards. I took the inside 
of the soundboard ont, leaving only the two faces a fall 
sixteenth of an inch thick, and supported them by glue- 
ing small strips of wood, Sin. apart, between them, 
but find it no good, which I expected. 
J. H. Sonuctr. 


ON TUNING PIANOFORTES AND OTHER 
STRINGED MUSICAL INSTRUMENTS.—I. 


(4561.] —ProsaBty the very earliest method of alter- 
ing the tension of the etrings of musical instruments 
for the purpose of altering their pitches, or what is 
termed “ tuning” them, is that employed in the Nango 
or negro harp, a specimen of which is in South Ken- 
sington Museum, and is figured on page 18 of the illas- 
trated catalogue of musical Instruments. If I am not 
mistaken the Egyptian lyre im the Florence Maseum, 
the Egyptian harp in the Masenm at Berlin, and also 
the two Egyptian harps (copied from paintings in 
tombs) figured in Sir Gardener Wilkinson's great 
work on the “Ancient Egyptians,” are all tuned by 
this means, as is also, perhaps, the tako goto or koto 


possibility of producing those rieh and telling harmonios | (see page 21 in catalogue). I mean by sliding the loop 


which are to a melody what flesh is to a skeleton. 
The ballads and tunes which it can render are, though 
good enough in their way, of the slightest and most 
unscientific descripticn, and he who plays nothing 
better can hardly be said to deserve the name of a 
musician. Even among these ballads are there not 
many wild and beantifal melodies in a minor key 
which conli not be rendered at all on such an instru- 
ment as this harp? Depend upon it, no instrament 
goes ont of fashion without good reason, for in the 
long ran the world's verdict is always jast. 

I quite agree with Fiddler in wishing that musie 
were more attended to in the education of yonth, but I 
do not think with him that everybody ought to learn 
to sing and to play on two instruments, for if so, we 
should have to endure more inthe way of bad music 


to which one end of each string is at up or 
down an inclined bar, and thereby increasing or 
diminishing its tension. 

Another probably very ancient method of tuning is 
to vary the vibrating length of a string by shifting one 
of its supports or bridges instead of altering the tensile 
force to which it is subjected. I suspeot the strings of 
the tako goto are tuned thus, although they are so 
arranged that the former method also seems possible. 
Those of the santir or Oriental dulcimer, figured on 
page 82, are aleo examples of this method of tuning, 
the practice of which was probably suggested by 
„stopping“ the strings of instruments of the late, 
guitar, and viol class for prodacing sounds of various 
pitches, all sach instraments being provided with a 
neck, and ita fingerboard usually divided by transverse 
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low bridgen, technically termed " freta,” which deter- 
mine the length of the vibrating part of the string. 
(N.B.—Theee pets“ are exceedingly useful for deter- 
mining the intonation, and the writer has often been 
compelled to“ fret,” or rather to lament, that the fiddle 
was deprived of them, for, if properly placed, they 
insare a mach closer approximation to jast intonation 
than many fiddlers’ fingers—which are not invariably 
placed on the fingerboard—do, in practice, afford 
the hearer.) Booth to say, very few fiddlers 
can play the diatonic scale with so near an 
approach to correct intonation as it is rendered 
by a well tuned pianoforte, hewever much the afore- 
said fiddlers may choose, habitually, to elevate 
their nasal organs at temperament notwithstanding. 
By the way, the varieties of stringed musical instra- 
ments provided with necks are very numerous—the 
Japanese biva, the Chinese pepa, the rebab, alias 
rebeck, the ujuk, the Indian tambara, the Italiun 
chitarrone, or theorbo, the mandoline, Inte, pandurina, 
the ancient bavjo, and toe modern guitar, also the 
whole family of viols and violins included, are examples 
of this class; yea, even that king of modern musical 
instroments, ye fiddle, which—I trast my clever friend 
% Fiddler” and his fellow-fiddlers won't be offended 
is, after all, bata lute or guitar with its soundboard 
“ bellied,” or arched, to resist that downward pressare 
of its strings which necessarily results from the em- 
ployment of a high arched bridge, needfal for 
facilitating the bowing of single strings, also deprived 
of its frets, a deprivation occa-ionally to be lamented 
by those blessed—or cursed—with musical ears, and 
whose strings are bowed, alias saved,“ with horse- 
hair, instead of being plucked like the unsuccess- 
ful candidates are at competitive examinations by the 
Hon. Bob Lowe and other kind and benevolent gentle- 
men who sorrow—not as those without hope—for the 
customary in- effleieney of the said candidates. 

It seems probable the simple method of altering the 
tension of a string by winding it ronod a peg must 
have been in use very early. 1 have heard the speci- 
men of ancient Egyp ian harp—not the lnte—is tuned 
by this means, which has been employed from time 
immemorial by the Chinese and other eastern peoples, 
often in a very primitive form indeed, compared 
with the neatly-turned and well-finished box-wood 
pegs of a modern violin, or the yet more refined steel 
wrest-pins of a modern harp, which are turned conical 
in a slide lathe, probably the very highest examples of 
the wrest-pin family in ordinary use. T have often 
wished those of the pianoforte were anbjected to the 
same process—those of rome of Erard's grands made 
abont thirty years ago, and the wrest-ping ef Mr. Nos- 
worthy's very peculiar pianos were—for then we might 
hope to be free from the annoyance of jampers.” 
Perhaps, however, the wrest-plank and bad boring 
are often as much in fault as the pins. 

As the weight of musical strings became increased the 
resisting power of their vrest- pins had to be augmented 
in proportion to enable them to resist the additional 
strain. If the reader will compare the wrest-pins of 
yo ancient elarichordis, ye virginals, ye spinetts, and 
ye harpischordis, &c., in South Kensington Museum, 
and elsewhere, with those of a modern concert grand 
piano, he will be enabled to form some idea of the change 
time has bronght abont in this matter. Large and 
powerful as the wrest-pius of a modern grand piano are, 
the writer found them insnfficient to resist the strain of 
the strings of his experimental instrument, and was 
compelled to resort to the means described‘ and fgured 
in No. 211, p. 64 of the ENGLisH MRCRHANIc, to enable 
its wrest-pins to resist the pull of the strings, some of 
which (of No. 40 wire) require a straining force of 
nearly seven hundred pounds each. 

Tuning by wrest-pins with a simple cross. handle— 
whether that bandle be the fiat head of a fiddle peg, or 
the more powerfal tuning hammer of the harp or piano. 
forte—is after all but a rongh and primitive con- 
trivance, whose results are unratisfactory unless great 
practical skill bas been acquired by long practice; it is 
very rapid and cheap, also nasty. Many attempts at 
improvement have been made, and probably the 
machine heads of the guitar and contrabass are among 
the most successful of them. Contrivances for apply- 
ing the principle of the machine head to the ordinary 
pianoforte taning hammer have not yet come into 
general use, probably more from their ranning counter 
to the prejadices of that remarkably intellectaal 
class, ycelpt pianoforte tuners, who are remarkably 
conservative of evil ways, than from any inherent 
defect in them. I must admit every such con- 
trivance which I have seen necessitates either the em- 
ployment of two hands to the appsratus—one to bold 
and the other to work it—whioh is very inconvenient, 
unless you have an assistant to hold it or to strike the 
keys, or some contrivance, an adjustable cranked arm. 
for instance, which affords a fixed stop and prevents 
the useless rotation of the handle (see the patents of 
Newton, A. D. 1854, and Johnson, 1855), I have some- 
times thonght I could get over this difficulty by employ- 
ing an endless screw on the stem of the handle at a 
right angle to and gearing into an oblique-toothed 
wheel on the pipe, in which case the stem of the handle 
would become at once the stop and tranemitter of 
force. This haa not, that I am aware of, been carried 
ont, eo I invite the designs of my clever fellow-readers 
rh doing what would be a real blessing to amateur 

ers. 


Of conrse, the thicker the plank the longer the pin 
may be that is inserted in it; but in grand pianos, 
whose strings are above their wrest- planks, it would be 
very objectionable to increase the thickness of the 
latter because every such increase must compel the 
lowering of the hammer centres, and the farther they 
are below the strings the more “ont of the square 75 
with the latter must the hammer's path become, at the 


instant it strikes them. It was probably a sense of 
this evil (which is of considerable practical importance, 
especially for obtaining clear sounds in the treble) 
which induced some of the earlier piano-makers to place 
thin strings under the wrest-plauk, doing which com- 
pletely gets over it, and others (Schwieso, for example 
—see his patent, No. 6069—who preferred continuing 
the usual position of the strings), to construct their 
wreat-planks of metal. Now it is obvious an iron 
wrest- plank only half. an- inch thick could not retain 
a wreat-pin subjected to the furce of (say) three 
hundred pounds tending to turn it backwards, unless, 
indeed, it was driven into ite hole much too fight 
to be turned with anv nicety—toning reqnires nicety 
by any ordinary taning hammer. A little reflection 
will teach us that good bard wood, probably beech, is 
the best kind in use—is, from its capacity of resisting 
compression, its elasticity, which enables it to hold 
the pin firmly without the necessity of driving it into 
its hole objectionably tight, aud its non-liability to 
adhere dangeronsly to the metal pin—far preferable 
to metal for a wrest-plank, so long as the pins are only 
held by the adhesion of the surrounding material. 
Waen anything like a wrest-pin is employed in oon- 
janction with a metal wrest-plank, some contrivance, 
sach as the introduction of suitable elastio material 
between their surfaces, becomes an absolnte necessity, 
besides which, as the metal sarfaces which woald be in 
contact with the pin in so thin a wrest-plank would be 
too small to resist the strain withuut risk of destructive 
adhesion, some means of increasing the surface of the 
parte in contact is also a practical necessity. Probably 
that patented by Mr. Schwieso, A. Dp. 1831, No. 6069, 
price 6d., is as good as any. As a matter of onurse, 
in that case made and provided,“ as our legal friends 
express it, the very same thing, or at least something 
hardly distinguishable from it, except perhaps that it 
is inferior; was patented over again in AbD. 1870. 
Another arrangement of the metal wreat-plank was 
patented by Mr. Nosworthy, a.D. 1860, in which the 
surfaces which retain the pia are divided jast as they 
are ia the violin, bat the strings, instead of being 
between those surfaces, as they are in the fiddle, are 
above both, which renders putting them on more con- 
venient. His arrangement, however, seems open to the 
same objections as a moderately thick wooden wrest- 
plank for grands, in witich the hammers strike apward, 
and have their stcings above their wrest-plauks, for the 
external surfaces of the two metal plates which form 
his wrest-plank are about as distant from each other 
as those of an ordinary wooden wrest-plank. I will say 
more on this subject next week. 
Tug Harmonious BLACK8MITH. 


EARTHQUAKES AND VOLCANOES. 


[4382.]—I KNOW I bave not the pleasure of being 
one of your most respected correapondents, bat I think 
vonr love of fact and philosophy is sufficiently great to 
find am excuse for my drawing your attention to some 
little matters which are of vital importance. 

You may remember that some time ago I drow the 
attention of your readers to a (by me) presumed cone 
nection between the attraction of planetary position 
(with respect to the earth) and earth disturbances— 
earthquakes, volcanoes, mining explosions, &c. Thie 
I did more particnlarly in a letter on ‘ Astrono- 
Meteorology and Magnetism,” in No. 215, p. 151, of 
the ExOoLTraH MecHawic, of May 7, 1869, with several 
facts illustrative of such presumed infilnence. Like 
most new ideas, the principle was ridicnled, and I gat 
a pretty good share of abnse for my pains. Bat there 
were no facts or arguments to the contrary. Lutely I 
have been reading an article in “onrs” on “ Earth- 
quakes and Voleances,” by A. Le Plongeon, M.D., and 
amongst the conclusions“ he has arrived at (p. 348, 
Jane 21, 1872) I find the following nearly similar 
hypothesis as my own :—'‘ 4. That the sun’s immense 
reservoir of electro-magnetism, and the other celestial 
bodies, which are likewise reservoirs of the same agent, 
increases the action of the electro-magnetic currents 
that traverse the earth, according to their respective | 
positions with regard to this, and hasten the effect of 
the chemical operations,” £c. On reading this, I think 
you will say the agreement in principle between us is 
as near as possible perfect. The only departure is, 
that I went beyond the learned author, and gave the 
exact positions“ for such disturbances. For instance, 
in the last MECHANIC (p. 874, June 28), he devotes his 
article to a long description of the Cataclyams of the 
18th and 16th Augast, 1868,” giving most valuable and 
copious details of the great Sonth American earth- 
quakes of that period. Now, as both I and the learned 
author seem to agree that the positions of the other 
celestial bodies are the causes, it may be useful to text 
thia period. Taking the positions from Raphael's 
“ Ephemeris,” I find them as follows :— 

JH VNC (x) 8 x Mv) 

6 7 8 9 10 22 28 2 
Letting the line represent the orbit of the earth during 
August, 1868, it will be seen that the earth was exposed, 
in four days, to the influence of as many planets in the 
game degrees of different signs, including the irregular 
position of the planet Venns—onve so remarkable as the 
canse of earthquakes, shocks, inundations, &c. From 
the details of M. Le Plovgeon, it will be seen that within 
three dava the effects of this compound inflnence were 
in operation, thongh at Jacna, for several days pre- 
viously to the 13th, subterranean noises were heard, j 
and some light shocks felt.“ It is also worthy of 
remark tbat this disturbance should sgain intensify 
and cense on the 14th day, when the earth came nnder 
the attractive influence of a fresh position—ef Saturn. 
The month closed with another position of great 
intensity—that of Mercury in conjunction with the 


sun—the commencement of the period being marked 
by a shook at Pan, in France, on the 98th: succeeded 
by an “ alarming shock” at Jazbereny. in Hangary, on 
the 28th. 

Connected with rainfall, M. Le Plongeon states that 
shortly aftee the shock at Jacna, on the 13th, it 
began to rain (a strange phenomenon in a country 
where it never raina).” In eoincidence, I may add that 
at Bombay, on the 9th, the fall was 13in. in the twenty- 
four hours. In England, on the lith, we bad an oxoes- 
sive and general downfall, the greatest for many months 
previous. On the 12th, the fall at Aberdeen registered 
2°58in. ; Ardrossan, 2 22in.; Greenwich, 1°401a. ; 
Nairn, 1:36ia. On the 16th, fearfal thanderstorms 
swept over France, and Italy was visited by an extra- 
ordinary whirlwind. The 28th was also the occasion 
of a fearful downpour of hail and rain at Natal, in 
Africa, whieh lasted two dave, destroying au immense 
amount of property, inclading seven bridges, ome 
costing 1 50,000. 

In confr mation of the theory, I may give another 
singular instance of April, 1863, of intensity of influenss 
denoted by the following diagram :— 


Ma H [J.] V (Mv) 8 N 
4 7 12 16 20 2L 24 


By this it will be seen that thore were positions of 
Mars and Herschel on the 4—7th, followed by the earth’s 
passage between the san and Jupiter on the 13th, the 
positions of Venus, on the 15th, and, flually, the 
solar coujnnetion of Mercary on the 20th, with close 
positions of Saturn and Neptane. It was thas a moath 
of extraordinary intensity of positino, and was attended 
with remarkable phenomena, inclading the great earth- 
qaake of Rhodes, on the 22nd. In France, on the 11th, 
“a delnge of rain, mixed with hailstones of an extra- 
ordinary size, laid waste the district of Maary (E. 
Pyrenees), over a surface of 9,000 acres. The ground 
was covered with hailstones to the depth of 6in., and 
in some places to the depth of 18iu.” Oa the léth a 
premonitury sbock was felt at Rhodes; bat oo the 
22nd, abont 10.30 p.m., a series of short undulstory 
movements took place, followed by a continuous shock, 
whioh quivered throughout the island for nearly a 
minate.” One thousand honses were damaged in 
Rades, 400 nearly destroyed, 240 persons were killed, 
ond a great mauy wounded, 12 oat of 44 villages were 
utterly destroyed, and the others greatly injared. 
Slight shocks were repeatedly felt on the 23rd. Ou the 
28th a violent storm of wind, bail, and rain threw dowa 
more of the partially-rained hoases, and on the 30th a 
farther strong shock took place at noon, followed by 
another in an hour and a half. 

Such waa the fatal experience of the island of Rhodes. 
Iu England there were violent storms, aod much 
magnetic disturbance generating, on the 23rd, one of 
the most remarkable and perfect appearances of “ day- 
light aurore“ ever witnessed, thus reslising another of 
M. Io Plongeon's “conclusions” (MECHANIC, p. 848, 
col. 3): Electro-magoetic disturbances in the atmo» 
sphere suddenly taking place, and without any apparent 
causes, manifested by the loss of power of magnets.” 

I cannot follow all the numerous shocks given by 
M. Le Plongeon, because most of them are of too remote 
occurrence to get the data for the positions of the 
time. There is, however, quite enough for stady in 
the details of the one of Aagast, 1868, given. I conld 
add auch facts by dozens. 

Bat I am glad to see the principle growing, and much 
more 80 ta see sn many offshoots striking oat in the 
oolumus of the Mgecaanic. It is satisfactory to me to 
kuow tha I was not one of the least valuable of your 
correspondents. We shall conquer some day, and it 
may then, perhaps—as now—be a satisfaction to you to 
know that your space was not wasted and abased se 
mach a6 was supposed, 

July 6. 


FREDERICO Pratt. 


14563.) —To-pay’s paper furnishes me with another 
of these facts, of so remarkable a character in reference 
to what I have jnst written, that I am sure you will 
pardon my troubling yon by addingit. The positions of 
the period—April 14, 1872—are these :— 


conj. zun. conj. sun. 
x J. 8. (N) x H (Mr) 
1 11 18 15 17 24 


This terrible tein-event, as you see, is the result of 
the combiued inflaences of Neptune with the aan, on 
the 18th, falling ont on the transition point. The 24th 
night was the sudden eruption of Vesuvius (Mereary 
in conjanction with the sup). 

As ea remarkable fact, I may state that on the 19th 
of March, 1861, a similar earthquake calamity fell 
upon the city of Meudozon, in Chili, whioh, in siz 
seconds, reduced a flourishing city of 20,000 iahehi- 
tants to a heap of rnins not 6ft. high, destroying 12,000 
persons. The positions then were :— 


conj. sun. conj. sun. 
(Me) (N) 8 H 
9 16 19 24 Ww 
This is marked by two solar oenjanctions within three 
days, and henra the greater magnetic, &, distarbance, 
The storms of Europe at the time were of the greatest 
intansity, and were the history of the period. 

You will, perhaps, tell me the immenee distance of 
Neptnne woa'ld preclude the notion of any sach 
inflnence, Well, some months ago, in the ENa 
MECHANIC, Professor Zorth, writing on the table 
turning phenomena. in answer to a similar supposed 
objection, was quoted ag saying that a billioo of 
Uranus distances would diminish in no wise the force of 
magnetic attraction. 


J 


JULY 19, 1872. 


As the utterances of a ecientific man, I noticed it as 
a singular opposition to the negatives of F. R. A. S.,“ 
who denied any such infiaence or action. Who shall 
decide when doctors disagree?” When I find my 
opinion reiterated in the Mxchaxic, can you wonder 
I am still obstinate enough to be a oo-holder with the 
Professor of the doctrine ?—and to apply it! 

FREDERICK PRATT. 


‘P.S.—We have some meteorology this month. The 
following are the positions :— 


conj. sun. conj. sun. conj. sun. 
x (8) x (Vv) N x (H) x 
2 10 12 16 18 21 24 28 


We bave three solar conjnnctions, a somewhat 
singular and rare occurrence. I think the events will 
be equally so. I think yon will probably hear of some 
gevere earthquakes, &c., at the major points. At 
present we certainly feel that the sun has borrowed 
some intensity somewhere. I registered 90° in the 
ahade yesterday, and they have it equally hat in New 
York, having over 200 deaths from sunstroke in the 


week. 

Stadied by planets and periods, this month ought to 
teach something of weather science, if its professors 
were not too scared by the cuckoo cry of Astro- 
Meteorology, and too ignorant of the trne workings of 
Natare. P. 


A MORNING SUNSET. 


(4564.3 —(Let. 4519, p. 436.)—Turs is an appearance 
infrequent in England, but not uncommon in the East, 
being caused, perhaps, in the same way as the Pillar 
of Fire at sunset. once saw an eveting sanrise at 
Wimbleden. In my Meteorological Notes I find the 
following taken from Dr. Hooker's travels in India :— 
In the clear dry mornings of these regions (the 
Kymore Hills) a curious optical phenemenon may be 
observed of a sunrise in the west, and sunset in the 
east. In either case bright and well-defined beams 
rise to the zenith, often crossing to the opposite 
horizon. It is a beautiful feature in the firmament, 
and equally visible whether the horizon be cloudy or 
clear, the white beams being projected indifferently 
against a dark vapour or the blue (aky?).” In the 
sunrise“ I witnessed the rays crossed from west to east. 
It must be remembered that a glow in the East at sun- 
set is a very common oocurrenoe. M. Panis. 


ARTIFICTAL MANURES. 


[4565.)—In answer to Saul Rymea (lat. 4414, 
p- 881), stone-coal is the popular name for the variety 
of coal known to scientifico men as anthracite. It is 
generally considered as the ultimate prodact of the 
peculiar change which vegetable matter undergoes 
under the inflnence of moisture, heat, and pressure. 
It ia pretty nearly pure carbon, containing over 90 per 
cent. of that eloment. It is very difficult of com- 
bustion, and barns withont flame. It bas no tendency 
to coke or to snil the flogers. It is worked largely in 
South Wales and Pennsylvania, How it could prove 
valuable as a manure I am ata loss to imagine, and 
should have been inclined to fancy with aul 
Ry mea“ that it was a misprint for bone-coal. 

With regard to the recent invention of a manure 
consisting of a mixture of stone-coal and sulphate of 
iron, I think i¢ was unnecessary to patent the com- 
position, for no one would be likely to use it, at least, 
not a second time. 

I know a district in the West of Ireland where the 
soil is impregnate’ with a small qaoantity of sulphate 
of iron (donbtless derived from the oxidation of pyrites), 
and the land is perfectly barren. Before Saul 
Bymea tries the effect of the proposed manure on any 
considerable scale, let him make a small experiment 
on some weed he is anxious to get rid of. 

If vegetables in the open do not require more nitrogen 
than they oan obtain from the atmospheric ammonia, 
how is it that manuring a crop with a nitrogeneous 
substance is found so greatly to increase the produce. 
That it does so, is a matter of fact which no farmer 
would think of dispating. . 

The canse of the present high price of ammoniacal 
oom pounds is, tbat they meet with such au extensive 
application ss manares, There ia no fact better 
authenticated than that combined nitrogen is a most 
valuable manurial agent. Most elaborate and accurate 
experiments have been made upon this sabject, both 
in the laboratory and in the field. : 

As to the comparstive manurial value of sn)phate of 
ammonia and pitrate of soda, it must be remembered 
that 66lb. of the former contains as mach nitrogen, and 
therefore can de as much work as 85ʃb. of the latter 
substance. This is considering both as pure, but as 
the aulphaté of ammonia of commerce is often 
practically pure, while commercial nitrate of soda often 
contains 15 per cent. of water and imparities, it would 
be fairer in practice to say that 68lb. of sulphate of 
ammonia have the same fertilising power as 100lb. of 
nitrate of soda, that is, that two of the former do as 
much work as three of the latter. Conseqnently, it 
will he practically as cheap to ase sulphate of ammonia 
at £214 a ton, as nitrate of soda at £16, and cheaper, 
if the latter manure cost £17, as assumed by Saul 
Rymea.” 

In addition to being richer in nitrogen than nitrato 
of roda, the ealphate of ammonia snpplies sulphate, a 
meceseary cous'ituent of plants, while soda is only 
fonnd in very exceptional cases, 

When the farmer pays £16 for a ton of the bost 
gnano, he does not give a fanov price, bnt merely paye 
the market value for the contained phosphates and 
nitrogen. ALFRED H. ALLEN. 


M. PARIS AND PERSPECTIVE. 


14566. —M. Parts (let. 4427) has not quite mastered 
his perspective, although Mr. Procter and other oor. 
respondents have given him very good information 
Now, M. Paris gays, Why should all books upon per- 
spective teach that the drawing should be similar to 
what would be seen by tracing on a sheet of glass ?“ 
Just so. In fact, the drawing onght to be the same 
as that seen on the sheet of glass, provided the drawing 
is within the cone of vision. As thecone of vision was 
explained by former contributors, we will not say 
any more abont it. Now, as all books on perspective 
teach that the drawing ought to be the same as that 
on, or passing through, the glass plate, why do onr 
artiste and draughtsmen, who draw architecture, not 
nse the glasas plate under all circumstances? The 
answer is simple; the glass plate cannot be used in 
five cases out of six. When, for instanoe, the subject 
isa large or high building, the glass plate must be 
removed so far that the arm and hand cvnld not reach 
it, in other cases it is impossible to fix a glass plate. 
How, then, can an artist accomplish his object? How 
can he draw a correct representation of his building 
or landscape? The only way is to learn the science 
of perspective, which demonstrates that all lines pass- 
ing from buildings, &c., throngh the glass plate, can 
be produced upon paper, without the glass plate, by 
certain mathematical rules. Those rules are the 
deductions from the observations made upon the glass 
plate. All outlines of architecture and inanimate snb- 
jects ought to be drawn by mathematical rules only, 
otherwise they are not correct representations. One 
of the first rules is this: All horizontal and vertical 
lines behind and parallel tothe glass plate remain 
the same in the drawing. Secondly, all other lines 
not parallel to the glass plate must converge to the 
same point, which point can be found by demonstra. 
tion. M. Paris must have seen some of the latter 
lines, or he saw lines outside the cone of vision. We 
have been investigating the linear portion of perspeo- 


tive, but now let us go a step farther and look at the 


ac rial perspective relating to colour. 
% M. A.” (letter 4428) is “ rather inclined to agree 


with M. Paris that pictures are, as to perspective, a 


compromise;”" he also thinks, it is agreed that the 
the colour need nob be the same.” Allow me to say 
“M. A.” is mistaken ; in fact, nothing is perhaps more 
difficult thau to represent truthfally those objects 
whieh we see before us. It requires practice and great 
stady to portray upon a fiat surface that which is 
spread out in space before our eyes. The more true 
the artist is to nature, the less he thinks of compro- 
mise, the more perfect will be bis pictares, the more 
they will be a source of pleasure to every one. There 
is an immense difference between a trae pictorial re- 
presentation of a landscape and a caricature ; ‘‘ M.A.’s" 
mountains “ drawn two or three times their perspective 
height” belong to the latter clase. The best advice 
one oan give to M. A.“ is simply this: Master the 
rudiments of linear and aerial perspective, and you 
will see nature to better ad vautage.“ 
THs WELSH SHEPHERD. 


— 


“ FIDDLER'S” VIOLIN REFLECTOR. 


(4567.] —"* FIDDLE R,“ in letter 4226, p. 274, asks for 
my opinion respecting what he terms a sound reflector, 
which he thinks might be advantageously applied to a 
violin. I do not suppose that he means a sound re- 
flector similar to a light retiector, which would only 
keep the sound out of one place and throw it into 
another, and, as a matter of fa@, nothing can be re- 
flected without a loss of the original quantity. I, there- 
| fore come to the conclusion that he means that when 

the strings vibrate the breast ia set in excessive vibra- 
tion to prodace the fullest amount of tone possible, and 
over and above that a smali quantity of power woald 
still be lost. Then he wants to put a board or breast 
on to take up that smal! quantity of power and produce 
tone. Now, if we take it as a fact that some violins are 
in existence which produee the full amount of tone 
possible, and ahove that have some small power to 
spare, which might be transferred to another board or 
breast, where could we fasten it on the violin  Acoord- 
ing to a law of which I have spoken before, if we pat a 
pieceon the instrnment on one place or other, it will 
add to the epecitic gravity, ita centre of gravity is 
shifted, and, in fact, the violin vibrates in entirely new 
proportions, and I venture to say in most cases not for 
the better. J. H. Scuucar. 


— 4 ͤ — — —2— ñ—H eao oo r 


— — 


r 


SEWING MACHINES. 


14568.) — TRR Wheeler and Wilson has the defect 
mentioned by G. W K. L.“ in 4471, p. 410, but that 
is only a grievance to a learner. I do sympathise 
with his strictares on A Practical Man,“ but surely 
he ban never seen a practical woman driving the 
Wheeler and Wilson. I have one at work in my own 
house at present, and I beg to tell him the operator 
han not to leave go of the work with either hand in 
order to start the machine, but. em ploy ing both hands 
with the threads and fabrio, starta the machine 
entirely with the feet. Inisa MECHANIC. 


FRUIT PUDDINGS. 


(4509.]~—I wouLp like to tell you and yonr readers 
how tu make a bluck entrant or any other fruit pudding, 
and to have it turned out of its basin and brought to 
table a real success, and not a miserable afterthought, 
as many an ill- made heavy pudding proves itself to be. 
This is from experienco, aud I would like those wives 
und mothers who do not feel sure of theirs to try mine. 
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eneugh for a pint basin, take flour enoagh te fill that 
basin three parts fall, use no baking powder or suet, as 
I believe suet to be the indigestible part of a padding, 
but use instead a teacupfal of the fat from the top of 
Australian mutton. Break this loosely into the flour, 
not rabbing it fne upon any account. Add just euvcagh 
cold water to mix into a moderately stiff paste. Grease 
the basin, and lay in the paste, then the fruit, with a 
little sugar, oat round the basin and fit a cover. Tie a 
dry, clean, and floured cloth rather loose over the 
top, but whatever yoa do, do quiekly. Boil in a good- 
sized pan with only sufficient water to rise one-third 
the height of the basin, keeping the water to that 
height. Boil one hour aud a half, and see that the 
pan has a tight-Atting lid. The crust of the pudding 
will then be light and dry, with plenty of the fruit 
syrap inside. BARLE. 


CO-OPERATIVE STORES. 


[4570.]—Ir E. L. G.” will go with me through the 
following everyday transaction in a retail store sach as 
wo have been considering (either co-operative or not), 
perhaps, if not himself, yet other readers of the 
Eno Lisf# MzomaNio may sec a veason for the retail 
store charging an advance of 10 per cent. upon the 
wholesale price. The store bays tobacce at Se. Sd. per 
pound, and the attendant, when he has time, weighs 
the pound of tobaeco iato 82 half-ounces—i.e., if he 
can make it hold out, which it will not do, and the last 
half-onnce has probably to be obtained from a fresh 


supply. To the first cost bas now to be added the eost 
of a sheet of paper oat into thirty-two pieces, and the 
value of the half-hour’s labour in weighing, and to 


sepply the working man with his weekly half-oance 
smother half-hour is consumed in and receiving 
payment of the thirty-two parcels. ease now 
stands thus: 


1 pownda of tobacto ‘cost e00 400 060 cued 660 bee 
1 sheet et POPS... . $00 £06086 bee Geoete 60s 608 
i hours laboar CO cee 008 248 OEE O06 DEO a 
Loss in weighing %% £00 %%, OFS O00 668 208 FSG ECO 


Total C . ee %% 608 860000660000 
Retail price at 8d. per OUNCE ... -.. 0000 


Now each of these parcels is in the regular way of trade 
sold for less than half a farthing upon the first cost. 
With what sort of cotnage would . L. G.” pay the 
storekeeper for bis labour apen cash instead of 
allowing htm: to an advasee of 10 or 12 per cent. 
upon the cost priee? The wholesubject lies in a very 
small compass. The exesssive competition between 
traders for custom has enabled the publio to demand 
and obtain so mach accommodation in the form of 
credit and expense in selling and delivging goods that 
the trader conid not afford to sell at a reasonable rate 
of profit. The co-operative store refased to give credit, 
aud would not incur the heavy expenses traders had eab- 
mitted to in the delivery of goods, the result was that 
in many instanoes the trader wae supplanted. 
R. R. Surra. 


— 


REVOLVING BRUSHES. 


[4571.]—A stupy of the woodcate of ** Allen's Patent 
Governor ” (page 878, Jane 28), has given me the idea 
that something like the top part of Fig. 7 (only very 
light and portable) conld be cheaply contrived to propel 
hairdressers’ revolving brushes, if suspended from the 
ceiling by an indiarabber band to let it rise and fall and 
unhvok when not in ase. Woe seo the weight, dram A, 
and arm W (on which the brash coald be placed), and 
I should be thankful to be shown the best way of ob- 
taining or fitting either spring cogwheels or bands 
and weight to obtain sufficient speed inside the dram. 
The whole need not be of any great weight, the smaller 
the better, and the two or three wheels multiplying 
each other would give plenty of speed. R. A. H. 


Dugong Oil. — Attention has been recalled, by the 
contentsof the Queensland Annexe at the International 
Exhibition to the medical uses of dugong oil. They 
have been declared by move than one medical prac- 
titioner, following Dr. Holt of Brisbane, to possess all 
the nutritive qualities of cod-liver oil, and to be equally 
usefal in all the forms of tuberculous and was 
diseases whioh are benefited by the administration o 
cod-liver oil: it is alleged to possess an actually agree- 
able flavour, to be pleasant as an article of food, and 
to be acceptable to those whose stomachs reject cod- 
liver oil. At a recent meeting in the Annexe, the 
pastry was made with dagong oil, and pronounced 
excellent. 

Temperature of the Sun.—Great difference of 
opinion existe as to the temperature of the sun. As an 
instance of this it may be said that Father Secchi 
maintains this temperature to be about ten million 
degrees Centigrade. At a recent séance of the French 
Academy, in defending his estimate against the mueh 
lower figures of Ericsson, Zöllner, and Faye, St. Claire 
Deville asserted that he was engaged in investigating 
the subject, and that his results Uxed the temperature 
at about three or four times the melting temperature 
of platinum, about 6.000“ to 8,000 C. Mr. Vaulle 
also announced an ingenious theory upon the same 
sabject, fixing the debated figure at 10, 000“ C. Finally 
M. Fizeau stated that, having compared the solar light 
with that of the carbon points of the electric light, be 
had been able to estimate that the former was about 
three times as intense as the latter, and hence, assuming 
the relative caloritic inteusity to be in proportion to 
the luminous intensity, he had arrived at the figure of 


First, gather your fruit fresh from the garden, say | 8,000° C. as the correct one. : 
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„In their answers, Correspondents are respect- 
Fully requested to mention, in each instance, the title 


find two good meals a day amply sufficient, not eonnt- 111632. Debility.— To E. PaxXER.—4 friend in 
ing a bit of bread with a cup of milk on first getting | Londen tried to procure tha beau you recommended, 
up. Geta walk of six to ten miles before turning in | bat dealers refase to give it without the permit of a 
for breakfast, with chops, or lunch, whichever you like | doctor. Can E, Parker kindly state the reason? 
to call it, at ten or eleven o'clock, then rest and read CORDWAINER, 


till the fierce heat of the day is past, and be ready for [11787.]—Electric Signal Bell.—Allow me to 


umbe another walk bringing yon to your resting-place early correct my assertion that your magnet is incurable, I 
and n r of the query asked. in the evening. Be carefal to get there early, unloss had forgotten for the 1 ‘he (ack that when the 
— you have secured a bed, as, perchance, you may have 


armature of an electro-maguet touches its poles, a 
portion of its magnetism is retained fora short time. 
This contact may be avoided, however, by pasting a 
Piece of paper on the side of the armature which is 
next to the magnet.—Guarron, 


to go further than you intend. Avoid, if possible, any 
hard walking after Jour second meal, which may be 
dinner, tea, or Supper, as you please. I prefer cocoa 
and chops, especially of gach matton as you get in 
mountain districts. I like to 1 hein glass A 
ale, jast before oing early to be but think it wou 5 3 
be wiser to do without. When among lovely lakes and | much ee to C. * a on 
mountains no alcoholic stimuldus is needed. A white | the 1 Ton 15 w the. prooton the high 
rover over the umbrella greatly increases the protec. | unnnawere lind 2 5 2 5 ike 1 3 1 eylinder 
tion it gives against heat, and adda very little to its Mr. Btee a 51 85 ee 850 Ms the 5 and 
weight. I have tried a great many different kinds of | Mr. Stewart tella me that dep p 


1. Write on one aide of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries te which the 
replies refer. g. Nocharge fis made for inserting letters, 


through the post. 6. Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


—— 


ents will be good enongh to 
worst, and an Indian felt hat the best, of any I have | Other of our correspondent : 
tried. This 10 made of hard felt, is about a inch | 817e us some more information on the subject. I ahoald 


climate gets hot inside, There is a passage for air 
between the hat and its lining, which escapes through | assure “Saul Rymea” that my statement conce 
holes at the top. I have the protection of a hard and | Bryant and May's matches contains no error. Let 
thick hat, with the comfort of a soft one. It cost 16s., | “Saal Rymes ” find a piece of hard, well-worn linoleum, 
and seems, after three summers’ wear, as good as new, | then let him take hold of the match close to the head 
except the band and the lining. I am told that a | and rub it briskly, and I think he will have no difficulty 
straw hat with a 1 55 linen cover protects are in getting it to ignite. I have jast succeeded in 
from the sun, but I have not tried one. white : 
Pcie lene — among pork eaters, handkerchief tied over the hat, and hanging down | linoleum which had been well warmed in the wan. 
I might lengthen the list if Bpaee were no object, bat | behind the neck, is good when an umbrella is not need, 
the “defects” noticed by Mr. Newman, and supple- or wher that is wanted for a stick. Ido not fancy 
mented by me (above), I regard, after a long life of Saiters, but some like them to protect their legs from 
pos ibe erties 85 3 5 knickerbocker fashion, which they say relieves the 
3 lawgivers shows knees. It is worth trying, but I have not tried it, 
that they were philanthropists possessing profound | though I have often wished farze, gorse, or whin 
knowledge and wisdom. The ravages caused by a thorns were not quite so sharp, or that I was better 
pork diet among the British troops in the Crimes a | Protected from them.—Parzo, 
few years since will probably be remembered by many (11554.)— Pedestrian Tour.—“ G. W. K. L.” would 


of our readers. In warm and hot weather pork is | probably find advantage in a dodge of which I have had 
more objectionable ag food than in temperate and cold many years’ favourable experience. Since I adopted it 


(11554.] —Pedestrian Tour. — “ Avon” (p. 48) feet. It is simply to ventilate the boot by boring twe, 
need be under no anxiety as to shoes made of No. 8 
canvas standing a reasonable amount of wear; indeed, 


are particularly liable to skin diseases, often ef the 
most disgusting and obstinate character. Scrofala is 


(11874.)—Bryant and May’s Matches.—Two 
days ago I tried foar of Bryant and May's safety 
matches in succession on linolenm; all of them 
ignited. The linoleam was old and worn, aboat one 
foot square. I don't think it had ever formed part af 
a safety-box.—Freprnric H. Wann, Sargeon. 

[We have tried and failed. The linoleam, however, 
was comparatively new.—Ep.] 


[11940.] —Waterglass as a Preservative or 
Natural History Subjects (U. G.) .— Although 1 


supplied with nails, needed for comfort and safety for 

i i pes. As the canvas 
wears most just above the welt, a strip of well-greased 
leather or o indiarubber may be fixed, reaching an 
inch above the sole, and over the toe. Above all things 
take care that the sole is cut a little longer and wider 
than the foot—the shoemaker will make it less if you 
let him. Make him understand that you want the 
shoes to wear, not to look fashionable. 17 Avon” 


111959. —Vandyke Brown(U.Q.).—This pigment 
soaked with condensed perspiration, and the boots may | is au earth found on the Continent; there it ia called 


shoes would donbtless do well for road tramping; bat 
if “G. W. K. L” ig ae habit of making the most 
of his trips by finding his own Way over the hills with 
an i ag 59 85 often Aad himself in places | earth (terre vert). The two first sorts were formerly 
where his feet would suffer without better protection | sold in England under their respective names, bat now 


3 [11962.] —Telegraphy in the Unitea States 
an'easy fit at first, with Plenty of width for the toes, (U.Q.).—The Western Union Telegraph Company is 


the more the better. A fair sprinkling of Projecting | the largest company in the United States, and most 
12 in the soles is a great comfort on a hill aide.— successful; offices, 145, Broadway, New York.—8. M. B. 


. (11970. Water Regulator.— The water rega- 

(11589.]—Dry Steam.—I wish “ E. L. G.“ would lator consists of a tabe of glass, Tin. bore, brass~capped 

explain why he thiuke that when high pressure steam at both ends. The bottom cap is solid, the apper one 

has a hole in it into which is fitted exactly a brass 

rod sliding up and down, The tube shoald be aboot 

Sin. long, and filled with water to within about 2in. of 
the top. This regulator is interposed in the i 
connections being made with the brass caps.—ALE PH. 


venience. There must be nO compression or confining 
of the foot or ankle for those who wish to walk with 
comfort, Remember, canvas shrinks when wet. 
There is much to be said in favour of “ Avon's” pro- 


cloak or poncho, a change of clothes must be carried, 
unleas the pedestrian can return at night to the place 
from which he starts, as in the lake district he often 
may do withont difficulty. A change of clothes need 
be nb great weight—a pair of thin jean trowsers and 
an alpaca ‘coat or a blouse are all that need be added, 
and they will be but little heavier than the cloak that 
may be left behind. Let me most earnestly warn the 
inexperienced never to sit so long as to get chilled in 

p clothes. A severe, perhaps fatal, cold, or an 
attack of rheumatism, is the not unfrequent penalty 
of such imprudenoe. Let them beware also of damp 
sheets, not uncommon in the moist lake district, es- 
pecially when the inns have more visitors tban the 
servants can properly attend to. If the sheets feel in 
the slightest degree damp, take them off and asleep on 
the blanket. A grand Protection against cold-catching 
is washing all over with cold water. Every bedroom 
of a decent inn should have its shower bath, and easily 


into air, is no doubt true; bat so far as I at present á : 
Bee, the pressure of the air must prevent the immediate | P. 413, I have a pair of electro magnets with which I 


pressure steam ; and if so, its reduction of temperatare [12056.} —Echo.—Coneavity is the cause of esha. 
by expansion alone will be the same whether it expand Remove the cause, convert it into convexity, and the 
in air or in a cylinder so enlarged as to allow its ex- result will be the reverse—perfect freedom from eoho 
pansion from (say) the pressure of feur atmospheres 


at 296° to that of one at 312°. I have frequently seen are lavished on ornamentation, regardless of acoustics. 


quickness of Buch disappearance of visible steam is a more dontribute to naefulnese and comfort. If quite 
practicable, I would suggest the concavity of the vaulted 


quick here. I believe the atility of superheating steam divergingly disperse the scand-waves, and thus, by 
ia to secure a reserve of heat to prevent condensation Widening the area of dispersion, destroy all 

of water when part of the heat is transformed into | to their recurrent palaation. It might be fitted up so 
force, and for the same reason it ig advantageous to &s to be removable for thorough cleansi of the 
keep the cylinders of a locomotive hot, to prevent con- chapel. The Perforation is to aid ventilation, and 
densation in them. I do not agree with A., Liver- | would be useless without some one or ore oatlets to 


pool,” that if a vessel be filled with steam at llb. and at | the open air above the zine, (See “Tyndall on Sound. 
100lb. Pressure, more water will be condensed from that —J. e 


112070.] Electric Kite.—" Ardtannes “ will 
in Francis's Electrical Experiments," p. 83, fall 


not so extremely uncommon. s Avon ” is quite -Tight 
terrible plagne to those not used to it. I prefera shooting 


than I can stow away in them (e. g., coat and trowsers) 
to wrap my traps up in a large sheet of thin water. 
Proof cloth as a pack, which can be carried in 
various ways as a satchel. The cloth is usefal to lie 
down upon when the grass is not quite dry; and laid 
on the floor with the corners tied up it makes a capital 
sponge bath to be used before and after sleep. By the 


Way, Co not forget to include a large sponge amongst a or a closed boiler has with the question, though it is no | Cloud passing over and casing flashes, any one _af 
destrian's outât à : which, if it accidentally had passed through the bodies 
pedestrian’s outfit, though a towel soaked in water is a | doubt faster from an open vessel with eqaal fire and of myself or friends, mast hare caused instant death ) 


tolerably good substitute. Do not be sparing of the | heated surface, the reason of which is easy to under- : : 

water. Let the inexperienced avoid hard work daring | stand withont supposing that each cubic foot of low | that I do not advise tyros to meddle with this sab- 
the heat of the day. Start early, when the day is pressure steam contains more or as much water as an Jeet.— X. M. 8, 

young, and enjoy the coo} air; see the mists on the brae equal bulk of that at high pressure, the quantity of 


and the san clearing them off, with touch as wonder- | water being really in Proportion to the preasare if electric discharge—te, lightning—travele at the rate 
meen to many as strange, as if by magician's wand. | heated in contact with water. If steam be heated oat | of 2 
est dn 


strength and spirits for the Cool jof the evening. II that of air or gas is. - PRI o. 


tionlars for an electric kite (from which I have sae- 


(12102.]—Lightning.—Fergaseon says that the 


235,000 miles per second; greater than the velocity 
g the heat of the day, and reserve your | of contact with water, its elasticity is increased jast as of light, which is only 194,000 miles per second.— 


— 
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(12111.)—Hothouse Boiler._—ff W. F.” has 
convenience to raise his supply cistern (say) 12ft. or 
14ft. above his boiler top, he may raise the boiler until 
the bottom of the boiler is level with his pipes; bat I 
would warn him the of his apparatus depends 
entirely on keeping his well supplied with 
water, as his pipes woul not form a reserve in case 
his cistern got empty, as they wonld if the boiler was 
below the pipes.—An ENGINEER., 


f12151.}—Concrete Engine Beds.—I have put 
several concrete engine beds down, and in my opinion 
nothing can answer better. They are superior to any 
ashlar pillar that ever was made. And if your material 
is good you can start with safety when it is seven days 
old. I use a cast-iron plate for bottom, holed to receive 
holding down bolts. I prefer the plate in one piece; 
but if it is inconvenient, you can put them in 
i tely, but mind and have one plate to take two 
ts. —LUFFRA. 


(12160.] —Size of Iron Tool, &0.—At Mr. Parkiss’ 
request, I send you a few lines on this subject. I agree 
with him in all he says, with one exception—viz., the 
use of a daplicate speculam, or concave tool, for figur- 
ing the pitch polishing tool. This I have found to be 
by no means necessary, indeed I doubt if it be actually 
practicable. When the glass speculum is ready for 
Pe (having a good spherical figure), nothing more 

necessary to give the pitch tool the right curve than 
slightly to soften it by heat, place the speculum, 

moistened with ronge and water, upon it, and move it 
about gently by hand, until each of the pitch facets is 
observed (looking through the glass) to be in actual, 
not rolling, contact with the surface of the speculum, 
When thia is found to be the case the work may pro- 
ceed, but not before. It is always well, when work is 
to be resumed the following day, to warm the pitch 
slightly before placing the speculum upon it; though 
I must confess I have often proceeded myself withont 
this precaution, and with no bad consequences. I need 
scarcely remark that perfect contact on the polisher 
before work is commenced is absolutely essential toa 
good result. I have never found any additional refine- 
ment on the above-mentioned simple directions to be 
necessary in practice.—H. C. Key. 

(12172.] — Constipation. — The communication 
from J. W.“ (reply 12172, p. 890) is interesting and 
valnable, and many, I am sure, would be glad if he 
would give a few particulars regarding his method of 
curing constipation. Will he kindly etate (1) if he used 
and still continues to use the enema daily? If not, 
how often should it be used, and must it always be 
continued after once beginning its use? (2) Has it 
entirely cured him of his old friend“ who returned 
six months after the operation 7 (8) What quantity of 
water should be injected, and does he recommend pure 
cold water, or;would it not be better tepid and medicated? 
Lastly, will he kindly state the best form of apparatus 
for self-application, and where it can be purchased? 
Saxum™. 

[12192,] -Concrete.—To describe the whole process 
of concreting would be taking up more of your space 
than I am justified in doing; besides, it is a thing that 
almost any builder knows all about; at the same time 
I can inform “J. W. F.” that I have done several 
stables with concrete all except the stalls, which are 
paved with firebrick (I was afraid it would be too 
slippery for the horse to get up on); the mangers were 
concrete teo, and a more efficient and cheaper job I 
never saw done. They are kept sweet with little or no 
trouble, and they are a thing that no crib-sucker can 
possibly iajare.—Lurrxa., 

(12199.)] — Speeding Pulleys for Gut. — E. 
Williams had beter not make his pulleys according 
to the dimensions given him by “B. 8. 8.” or 
P. W. H. J.“ If be does Le will have to alter his gut 
abont din. to change fr m quickest to slowest speeds. 
The different angles made by the gut when running in 
the different gro es have not been taken into account 
by E. S. S.“ and P. W. H. J.” Cone pulleys to 
work well should be calculated and made for the dis- 
tamce between centres they have to work at. The 
following are dimensions for a pair of pulleys for a 
foot lathe in which the distance between centres of 
treadle shaft aud lathe spindle is 2ft. The diameters 
of pulley on spindle are 10in., 8in., Gin., 4in., and the 
diameters on large pulley are 2ft. 6in., 3ft, 4 18/16in., 
Akt. 3zin., 2ft. 22in. The pnileys should be turned so 
that they measure the given diameters at the centre of 
the gut when tight in its place. The value of the 
ENGLISH MEcHanic would be very much increased if 
every one would be carefal to see that he sends right 
answers or send none at all.—G. M. 

[12204.) Pansies. — The sifting in the prepara- 
tion of the earth for pansies is quite unnecessary, even 
detrimental.—CLincHEy. 

112204.) —Pansies.—Experience of years has proved 
the advantages of striking pansy cuttings in a cold 
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inches of the glass, the ashes being beaten fi 


the ashes lay four inches of carefully-sifted and 
worm-free tarf, mixed witha littlesand. In this plant 
the strongest ripest cuttings yon can obtain, and leave 
six inches above for the plants to grow in. Do not let 
the soil be more than six inches from the glass. Keep 
the plants hardy, covering only with the glass, and 
letting in plenty of air in fine weather, water to be 
given occasionally and moderately. In April transfer 
the plants to your border, preferringa position shaded 
from the south and west, so far as the roots are con- 
cerned, the soil being well rotted manure mixed with 
loam below ; and light rich soil the apper three inches. 
—QGERARD SMITH. 


(12206.] — Geraniums and Fuchsias. — 
“ Phoœnix and S. Bettone in their replies seem to 
have overlooked the following points in the query. The 
geraniums were to be scarlet, the fuschias beautiful 
foliage, and cheap varieties produced within the last 
few years. In my reply I kept strictly to single scarlet 
zonales and variegated fuch I have appended a 
list of good growing, free flowering, moderato · prioed 
varieties, embracing the principal shades of colonr, 
from which an anfateur may make a fine selection 
without the trouble and expense it has cost me to 
arrive at my present stock. I may here add I should 
not be inclined to give a beginner the advice lately 
tendered ia the MecHanic—tiz., to leave the selection 
to a nurseryman. It is not a nurseryman's interest to 
push the prettiest varieties, but rather those that are 
easily raised; and although such catalogues as those 
of H. Cannell, Woolwich, and G. Poulton, Edmonton, 
(both of whom send rooted cuttings by post—a great 
boon to growers far from London), are generally pretty 
reliable, I often find the descriptions eee and 
am induced to purchase new varieties indlstinguish - 
able from old ones. My plan is to obtain Hibberd’s 
Garden Oracle.“ and the catalogues of some of the 
best nurseries annually, and having carefully gone 
over these, to send to the nurseries for yoang plants of 
the best sorts. When these are in bloom I know what 
to retain, and what to sell, give away, or throw ont. 
Besides the selection I now append, I shall be able in 
a few weeks, when new stock is better tested, to giva 
your readers, if desired, farther lists of desirable kinds. 
List:—Single zonales, from crimson-scarlet through 
the shades of salmon and rose to pure white: James 
Crutt, Richard Headley, Monster, Shakespeare, Mrs. 
Spencer, Rosamond, Beaute de Suresnes, Rose of 
Alandale, Purity. Doubles: Victoire de Lyon, Gloire 
de Nancy, Triomphe, Madame Lemoine. Golden 
tricolors : Sophia Dumaresque, Florence, Lady Cullom. 
Silver tricolore: Italia Unita or Mabel Morris. 
Bicelors (dark): Model, Countess of Kelli. White- 
edge1: Silver Chain. Ivy-leaf (variegated): L'Elegate. 
Fuchsias (dark): Try me O! Light: Arabella. 
Light (very dwarf): Merry Maid. White corolla 
(double): Vauquer de Puebla; (single) Paritani. 
Double (dark): Tord of the Manor, Hercules. Not to 
trespass, I abridge the list of fuchsias.—Inisu 
MRCRHANIC. 


I12218.]— Coffee. — The best machine for making 
good coffee is a common jag. It mast be very clean, 
and perfectly dry. Buy the best coffee, grinding at 
home, and if possible jast before making. Measure 
five teaspoonfuls to a quart of water. Let the jag stand 
before the fire to get hot, and be sure that the water 
be actually boiling before pouring over the coffee. 
Begin by pouring slowly; when full, slightly stir the 
surface, and let stand a few minutes to settle. That 
the water must be boiling and the jug hot is important, 
as this keeps the aroma from takihg flight. Why this 
is, I cannot tell. Perhaps Mr. Bottone can. Everybody 
knows how essential te the enjoyment of acup of coffee 
is the presence of itsaroma. If the well-known fragrance 
is wanting (and one wonders whether it ever existed at 
all in some varieties of the decoction) take the railway 
refreshment-room kind—dark, sweet, and flabby. The 
highly chicorised and the weak solution—a sort of 
coffee broth made in a hurry without care.—SaraH.- 


(12217.)}—Violin Tuning.—Errata (No. 880, 
a as first string should be tuned to E, not C. 
OE. 


(12217.)—Violin Tuning. — I notice several 
answers on violin tuning, but none of them mention 
the fact that in solo playing the fourth or G string is 
sometimes tuned to A, and even to B fiat, by this 
means making otherwise difficalt passages compara- 
tively easy, the rest of the strings remaining perfect 
fifths as usual.—Howe Ko To. 


(12321.)—Brass Screws. — The article which 
“J. C. L.” speaks of in No. 385, p. 555, seems to me to 
relate to malleable iron screws, tables of which can be 
got in almost any mechanical book. It is universally 

nown that there are always more threads in a brass 
screw than in one of malleable iron. I have never yet 
seen a table for brass screws, and would like very much 
if some of our readers could supply one.—FaLsTarr. 


(12249.]}—High Pressure Fire-Box Boiler. 
I am extremely obliged to P. W. H. J.” for the intor- 
mation received from him through your valuable 
journal, and if I may trouble him further I should be 
pleased to know the thickness of plates for the shell 
and ends of boiler, and whether it would be advisable 
to have some of Galloway's conical tubes in each flue, 
and how many? As to the safety-valve, nothing but 
Hopkinson's patent seems to go down in this district.— 
495. 

(12955.)—Hatir.—"H. P. H.” suggests a lotion of 
1 ounce flowers of sulphur and 1 quart of water, but I 
cannot make the sulpuur mix with the water—it floats 
on the top. I think be must have omitted something 
in the directlons.—C. Watsox, 


any material is estimated by the strength of 


shafts and prime movers, and D = 


nary shafting. 2e 
170; *. (2)8 = 
or (say) 20 horse-power.—P. W. H. J. 


dranght. 


(12258.}—Old ‘WViolin.—No such maker as that 
mentioned by A. J. L.” ever attained any eminence 
in violin-making. I am of opinion that the label is an 
awkward and blundering coanterfeit of the inscriptions 
used by the Amati family, as the date corresponds 
with éhe time at which several ef the most eminent of 
those makers flourished. The label, however, is but a 
matter of minor importanee, as A. J. L.” will find 
some of the vilest productions bearing forged labels of 
the finest makers. He ought to send the instrument 
in question to an experienced connoisseur, who would 
be able to inform him of its value.—P. Davipsoy, 
author of The Violin.” 


(129638.)—Circular Saw Driving.—If James 
Davis wishes to have 700 revolutions of saw, he will 
require a larger driving-wheel than 42in. The formula 
for such oases is this: Let A be diameter of driving- 

alley in inches; B, diameter of driven pulley in 
ches; 8, speed of driver; and V, speed of driven 
ulley, each in revolations per minute. Then AS = 
B V. Thus the finding of any component with the other 
three given is a mere matter of substitution. In this 
instanoe A is unknown, and B = 9,8 = 40, V = 700; 


s = : = 630 


134ft. With the diameter of driver given the speed 
of driven pulley would only be 195 5-9ths per minute. 
If there is some insurmountable reason to prevent the 
driving pulley being made of greater diameter than 
stated, it would be advisable to use a countershaft. A 
good combination to effect desired p would be to 
have 44in. wheel on first driver, the belt to 9in. 
wheel on countershaft. On countershaft there is to be 


a S2in. wheel belted to Sin. wheel on saw spindle. 
This would give about 700 revolutions. It would have 


been better if possible to have put larger than Qin. 


wheel on countershaft, but I have taken ddin. as the 
maximum for the drivers. 


I think that with heavy 
work on, with so small diameter of driven wheels, 


that the belt will be liable to slip.—P. W. H. J. 


(12368.]—Strength of Shafta.—The strength of 
8 


weakest part, so that in Ixion’s ” example there is no 


need to take into consideration the diameters 2} and 
2ł, but only have to calculate for a plain shaft of Qin. 
diameter. It would not be any stronger if the whole 
of the shaft (excepting the 2in. part) were 12in. 
diameter. 
take the smallest diameter of the shaft ont of bearings 
as the diameter: Let D = diameter of shaft in inches, 
H, the indicated horee-power, and N, the number of 


revolutions per minute. Then D = 3y * in crank- 


The following is the formula, in using it 


* in ordi- 
ying it to this case, D = Qin.,N = 


.. 13 H = 272; . H.-P. —20 13 


170 


(12270.])—Charcoal Furnace for Model Boiler. 


—1 think that three jets of the size mentioned will 
hardly be enough. To obtain the full power there 
ought to be a light every ljin. or 2in. It would be best 
to have the lamp 12in. long, with six jets of diameter 
mentioned. Of course, without knowing what is required 
of the boiler, it would be impossible to determine the 
requisite number of jets, but I believe that this would 
develop the full power. The diameter of boiler is 


rather too amall for a charcoal fire to be employed 


conveniently. There will be a difficulty in stoking the 


fire, and it will be liable to go out unless it has a good 
The grate is to be Tin. long, supported at the 
back end by a bit of firebriok. It is to be Qjin. from 
bottom of boiler. The fire-bars are to be made of bits 
of jin. boiler plate, and about jin. wide, with three- 
sixteenths of an inch space between them. The boiler 


is to be sot in a frame made of zin. plate, with the 


chimney going up ane end of boiler. The ey is 
to be 3ft. long and 2in. diameter, made in 1ft. lengths 
for convenience of packing. In some models the 
chimney is square, and removed to some distance from 
boiler on base-board, and the smoke conducted to it 
beneath the bed plate through a rectangular tube. 
This looks well when the chimney is painted white and 
red in imitation of brickwork.—P. W. H. J. 
112278.) — Water Power. — Supposing that the 
length of pipe is one-tenth more than the fall, there 
would be 5°78 gallons supplied per minute = 9168 
cube feet. The power to be obtained by this is 
(.001892 x 9168 x 80 x 7) = ‘085 horse-power 
= 25531b. raised one foot high per minute. This 
would drive a moderate-sized machine, one that could 
be worked by a boy. For so small a turbine it is hardly 
worth while to give details, so I shall only give a few 
articulars. The best diameter would be (of easing 
inside) from Sin. to 9in. The diameter of the central 
wheel from ontside to outside of buckets to be about 
in. The number of buckets in larger examples is 
86, but I think 20 would do here, as a large num- 
ber would be only useless comploxity. In the manu- 
facture, brass should be used as largely as possible to 
avoid being clogged up with rust.—P. W. H. J. 


[12279.]~—Diminished Action of Battery.— 
The nitric acid is soonest affected. Its change is a 
real destraction and deoxydation of the- acid by the 
hydrogen, which in ita absence would be evalved at the 
surface. of the platinum. It cannot be purified or 
restored. The salphuric acid undergoes a gradual 
change, being ultimately converted into salphate of 
zino.— ALYREQ H. ALLEN. 


(12283.}—Food Analysis.—Dr. Hassall's Food 
and its Adulterations “ is the most complete work on 
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the subject; bat, Unfortunately, is out of print. If] that we can write eqnally easily and equally clearly 
James C. Harker will wait a few weeks, he will find the | upon any sort of Paper. Upon Some minds as upon 
1 be requires in the Exorxisg Mzonanic.— 


[12285 ]—Logarithms —“¢ P. E.” has made a 
mistake in hig query. He says that he finds log. 
6:102 = 78547 in the table. Now, he will never find 
the number with a decimal point to it in the table, 


illustrate the vanity, for practical purposes, of any 
“ neientific Progress,” while one whole industrial ays. 


an arch in two “rings,” but they were each a foot 
deep or more, and in large thin bricks, abont equal in 
balk to the mortar. It is disgracefal that, sines the 
removal of the excise restrictions, no wedge bricks for 
bonded arches are to be had bat by special order. An 
that need be wanted are about three stretchers, and 
four to six headers (I mean by the former those having 
their Jength wedged, and by headers those wedged in 


relative size of certain portions of the brain as indi. breadth). If those of each kind formed a radial layer 


inner radius and three bricks thick, they would carve 
fer all arches whatever, by variously alternating such a 
alice, or part thereof, with another part, or with a 
radial course of common bricks, or with two or three 


log. 6108 = 8-79554 
log. 6102 = 8-78547 toy 612 878547 


log. 610 · 6 878547. notion is se absurd can har maiatained.— | such courses to one wedged course. Arches of practi 
dig of 1 = -00007 ‘00008 = 8-785350 Paro. oe á cally any inner radins, from one foot to dite 
Le W. H. 2. e in de Lnrenelogv.-— n proof of the statement | thus be turned, tn fr jvint of perceptibly unequal 


made in the latter part of “Sigma's ” answer, I wish 
to state the following particulars. A friend of mine 
g his university career had his bead examined by 


ditio and the key course, if N throughout m hav- 
eakefall, 1 be wet or net. Iwas inforna tust when mould recair and aner, quite fe contact, end 
carefully made, snch footpaths do not 
by the ann or the rain, and, if well look after, can be 
kept in good condition for a very long time at very 
small coat. The foundation must be firm and dry, and, 
if not naterally, artificially drained. It is best, though 
not essential, to boil the tar to drive off its more vola- 


112304.) —Phrenology.—Phrenology may be and 
has been Pushed too far, stil! there is some trath in it, 
but each case must be modified by the relative size of 


oseible), no stack of chimneys wonld be allowed 
A be built withont one extra fine, besides those required 
for fireplaces, this foul-air flac extending from 


or most used smoke - lues; but its area need hardly, in 
any dwelling, exceed that of a brick at the bottom, in. 
creasing upwards by half a brick 


sticking. It Improves the appearance of the work to story.—E. L. d. 


rprinkle small fragments of sparkling sper which 
imbedded in the surface of the nearly black asphalt, 


apparatus is that after having focussed your ebject 


the stand previous to exposure of the plate. In the 


meanwhile a hundred things may hava happeded to 
in the oil and part in the atmosphere of the jar. dis 


ver over with glass the Mouth, so as to admit air 
and light freely to circulate, but not the rain to enter, 
Ina fow weeks the oil bleaches, and to the lead be- 


soon break up. PR o. 


(12801. —Unequal Sizes of Cone Pulleys.— 
To JONATHAN, I have no recollection of Riving 


this apparatus, but the one I karo mentioned ig insure 
mountable.—Quercug. 


Ones near each end, afford an old and good way of 
taking with com passes (supposing the lines very accurate, 


200th’s of an inoh, up to 1.000; or of 400th’s, up to 
action of the oil is not a “dryiog one” at all in 


you the diameter of the ulleys when equal. Now, the 
calculation of the band for these is simple enongh, as 
it ig only twice the length AB added to twice the 
half-circumference, er once the whole circumference 
of the pulley, which is got by multiplying the diameter 
by 3°1415, Now, having obtained the length of the 
band for equal Polleys, which aleo suits the pair of painter of some note assured me a fow years back, (12317.]—Rea Prussiate of Potash.—Dissolve- 
unequal ones first laid down, we can So on and draw While travelling in that country (and being inquisitive | the yellow prussiate of potash in water, then pass 
other lines through d, which will give us any number enongh to inquire into his jars of what to me looked chlorine gas through it slowly, shaking or agitating in 
of unequal ones that may be desired, all fitting the like creatures preserved in spirits on the top of his some manner the whole time, till the liquid acqaires a 
same band. If the belt has to be crossed you have only stadio), was the true secret of the staying power of the | greenish brown colour. The end of the process may 
pictures of the old masters, and the cracking of modern | be known by taking out a few drops of the solutio 
pietures, to whieh, if s0, “G, W. C. H.“ and your from time to time, and testing it with a soletion of 
readers are quite welcome. If he cannot succecd, let perchloride of iron, the chlorine being ed till the 
him advertise his address, and thas obtain communica- solution fails to Produce a precipitate with this reagent. 
tion with me direct, as I have had vessels set one hard | Accordi to the equation Ky Fe C,N; + 8Aq + Cl = 
lump of transparent resin, which I dissolve in turps, | Ka Fe CS NG + 84q + KCl, a pound weight of the ye lowe 
and make a splendid varni-h of to regist rusting on iron prussiate vould require 1·80R. of chlorine to convert 
for experimental work.—X. M. 8. 15 into 15 red pruseiate, and thie ain mare be 
‘ ” ined from either Toz. of commercia} ydroehloric 
(12810.]—Professors,—! P. D.” asks a somewhat | obtaine 
ticklish query: Who has the right to call himself | 20id or from 2ł0z. of common salt, nearly.—J. W. G. 
Pro (12318. —Artifioial Otls.—By saying that the oils 
of terebinth, bergamot, cloves, &., are isomers is nog 


meant that they can be changed absolutely into eaeh 
other, so that oil of eloves shall become (say) oll of 


and primary ere DaDipalation, get over the err 60 of the soale, an te distance fe double thet 
and primary Portions of this oxidation in his Jar by the length for a radius you may regard them as nines of 
help of the sunshine, leaving the latter portions to : 


answers to a query on the same sabject (No. 19] 99, on 

P. 415), which show that “E, S. g,” and “P, W. H. J,” 

either don’t understand the query or forgot what it was 
wer. Gut 


music, science, ag Tyndall and Huxley, gymnasts, and a 


thousand other things too numerous to mention, Pro- | the same Proportions—namely, CioHia, the diferent 


characters of each oil being produced bya different 

y | arrangement of the atoms of C and H in each spei- 

men. order te prepare oil of winter green artificially 

“ Bob” must fret peseure salicino, then change thia into 

Balscylol by disting with bichromate of potash and 

sulphuric asid, og he might obtuin saliey lio acid at once 
i phenol 


ever, looks to the man who adopte it for competency 
to perform what he professes, and his disaseociation 
with eharlatanry.—Rart.Tar, 


112812.) — Brick Vaultea Arches.—Brick vaulted 
arches will be strongest built with the wedge-shaped 
brick made to follow tha centre, and worked al) 
headers, (Proved. - W. Hirt. 

(12812.] — Brick Vaulted Arches. — Nothing 
can be more viciong in construction, or more sadly | hy 


EE 
EY” Ze 


Locke and other Great writers who have followed him 
tangbt. They taught (does Sigma" deny 7) that a 
new-born child knows nothing, and that all it ever 
knows it has to learn, and that in that sense the mind 
is like a sheet of Peper. But different minds, like 
different Papers, are of various quality, and Reitber 
Locke nor any other great Writer ever taught that we 
can write equally well upon. any mind any More than 
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prodused; heat thie acetylene to a temperature below 
redness, and benzine is formed, treat benziae with 
nitric acid and you procure nitrobenzine; this, again, 
by distillation with iron filings and acetic acid pro- 
duces aniline, and by treating this with nitrous acid 
itis possible to produce phenol or carbolic acid, 80 
that we see the steps in the production of oil of winter 
een synthetically to be: Production of acetylene, 
Ha; benzine, CeH,; nitro-benziae, CH: No; ani- 
line, CeH7N; carbulic acid, CgsHOg; salicylic acid, 
C;He0s; oil of winter green, CaHg0s.—J. W. G. 


(19818.]— Artificial Oils.—“ Bob” will not find 
the isomeric components of teredinth, bergamot, 
lavender, &c., to possess the saleable qualities of 
“taste,” “appearance,” or “smell,” of the nataral 
prodacts from these sourees. That (on his part) idea is 
i fam,” but not their atomic components or chemical 
atoms as demonstrated by analysis. Exact isomerism 
of physical and ehemical component never can be hoped 
do be arrived at except by the interposition of the 
process of vegetable life in the plant's cell. Though 
some isomerics are very near.—X 


* e 0 


12819.) — Dyeing Pulp for Sugar Paper.— 


A Paper Maker” might try a little French state or 
glase blue to produce the desired eolour.— Rr -TAr. 


12821. Chess Player. The automaton chess- 


layer is still exbibited at the Crystal Palace. There 


method of working in 


s a fall description of the 
„Willie Scorer” must 


Brewster’s ‘“‘ Natural Magic.” 


not suppose that the visible mechanism is tha source of 


the intelligent action.—ALFRED ALLEN. 


(12821.)—Cheas Player.—This snbject is treated 


of at length and most folly in Letters on Natural 
Magie,“ by the late Sir David Brewnter, LL.D., F.R.S. 
—W. M. COLLES. 


(12321.] —Chess Player.—I can further inform 


+ Willie Scorer“ that be will find an interesting account 


ofthe Automaton Chess Plaver” in the April and 
ren numbers of the Chess World for 1868.—J. W 
OTT. 


(12828.)—Scoarecrow.—The best scarecrow I ever 
made for small birde was formed of the pinion of a 
goose and a potato. Pull all the bong pen feathers out 
of the pinion, and tie the remainder on to the upper 
aide of a large potato, leaving a long string attached 
to easpend it; then stick the long feathers into the 

„ 60 as to form a terrible-looking U rd of prey, 

' shown at Fig. 1. When suspended from a high 
h, or the end of a long rod, it dashes about in the 

wind, sweeping over or near the crops in a most 
thveatening way, and presents such varied aspect that 


even wingless bipedswonder. No. 2 is a small looking- 
glass hung angling, rod is an excellent thing for a 


cornfield. It flashes forth lightning all over the shop, po 


and even rooks will not face it. When the sun does 
not shine, it shows everything reflected on the 
move; but the sun’s rays reflected from it are a 
caution, Birds coming within one of ite lightning 
flashes dodge and detour as if a ball had whistled past 
them. One great feature of it is that ite field of refrac- 
Hon 1 cheng ng: 12 ere itself seems endaed 
0. ma tinctly seen for a mil 
—O. N. ABBOTT. á z 


(12825. —Braszing Fine Saws.—Get a pair of 
tongs made with very heavy jaws. Fix the saw care- 
fally to a board so that the ends may lie correctly and 
securely together, cutting away a piece of the board 
where the join of the saw comes, or in auy other con- 
venient manner, and prepare the place for brazing in 
the usual way. Have the tongs at a white heat and 

ch the prepared splice with them, the brazing will 
done well and neatly in a moment.—Q. Tonxx. 


(12828.)—Terra Metallic Tiles. — Pazzled ” 
may again renew the brightness of the tiles by dis- 
solving alam in the water nsed, or hand-brash the floor, 
usiug the brush for black-leading the grates, or one 
formed of cut steel wires.—Rat-Tar. 


[12829.}—Practical Mechanics.—I do not think 
there is any thoroughly good work which completely 
embraces the subject. I have often been in sore want 
of one myeelf, and bave had many usefal works on the 
eubject pass through my bands but have never yet 
geen one that does full jastice to the scienceof applied 
mechanics. If ‘An Irish Sabscriber” bas not done 
so, I would strongly recommend bis reading the 
Cantor Lectares on Applied Mechanios, delivered by 
John Anderson, C.E., before the Society of Arts, in 1869. 


They appeared in the Excrise MRORANTO, and are 
| also to be had in a separate form on application to the 
| Secretary, Society of Arte, London. I beg to indorse 

„An Irish Subscriber's ” suggestion, and think that a 
eeries of papers on applied mechanics would be gladly 
read by mapy of our subscribers, especially if they 
were written, as nn doubt they would be, by one who is 
thoroughly acquainted with thie interesting and pre- 
eminently useful subject.—Cazr GLOU. 


12829.) — Praotical Mechanics. — The three 
following are the best on the subject :—Goodeve's 
“Applied Mechanics,” Rankine’s Applied Mechanics,” 
Willie’s Principles of Mechanics."—S. M. B. 


(12380.] —Re Slide-Rests.—In reply to H. E.,“ 
let me ask him if he expects me to sit down and spend a 
whole day in writing drawings of the rests he wants. I 
have none by me, and they would take quite that time to 
make, particnlarly as one of them is some distance off 
at a friend's house. I have lately been too busy even 
to read the ExdLIsRH MECHANIC. I explained long ago 
why the drawings H. E.“ wants had not been sent, 
and I will now give another reason. Some time agoa 
drawing of a certain instrament was requested, and I 
went to the trouble of making it, having previously 
been assured by the person asking for it that he 
actually wanted such an instrument and intended to fit 
it up for himeelf. A sight of the drawing choked him 
off at once: all he did was to return it, having carefully 
taken a tracing of it for himself. I don’t get served 
so again if I know it—.J. K. P. 


[12882.] —Ohemical.—If the acid be weak, both it 
and the water saffer decomposition. With an acid of 
specifie gravity 1-11 no decomposition of the water 
occurs, the gases consisting (whee the action has con- 
tinued some time) of equal measures of hydrogen and 
chlorine, which will slowly but completely recombine 
on exposure to diffuse daylight, or instantaneously if 
exposed to strong sunlight or burning magueeiam.— 


_| ALFRED H. ALLER. 


(12882.) -Chemical.—The acid only will be decom- 
posed by the action of the current, chlorine being 
given off at the anode or positive pole, and an equal 
volume of hydrogen at the cathode. In the case of 
sulphurlo acid and water, the water is decomposed by 
a secondary action, owing to the liberated radical 
804 not being ‘able to exist in a free state, but this 
does not apply in the case of chlortne.— Ar RTOS. 


(12838.]—Purifying Meroury.—Your mercury 
must be distilled in an iron retort, ata low red heat— 
Davm W. Bram. 


[12888.)—Purifying Mercury.—Shake up well 
in a bottle with Gnely-powdered lamp sugar. The bottle 
| should net be more than one-quarter fall. Blow air 
into the bottle with a pair of bellows, and shake up 

„ Fepeating the operation a few times. Then 
filter through a cone of smooth writing-paper with a 
pinhole in the apex. If this procese should not remove 
all the impurities, redistil after having squeezed the 
mereory through wash-leather, aud then digest in eold 
dete nitric acid in a shallow dish fora day or two, 
stirring from time to time. The nitric acid will act 


pecsent.—-ALEPH. 


[12888.] —Purifying Meroury.—The mercury 
requires to be evaporated and condensed in distilled 
water.—RaT-Tat. 


[12833] — Mercury.—Treat the mer- 
cury with very dilate nitric acid, and then dry it; if 
thie does not free is from the matters which Baro- 
meter” compisins of, he must rodistäl it, which ean be 

done in an iron tabe fitted with iron cap and 
tubo screwed on, the tube from cap passing into a 
larger one closed at bottom, and immersed in a pail of 
water in order to condense the mercury.—J. W. G. 


[12834.] —Bye Query.—When the eye loses the 
wer of accommodating itself to near objects, such as 
amall print at from 10 ln. to 12in. distance, the person 
ie ealled longsighted. This change, which generally 
shows iteelf by a difficulty in reading small print by 
gas or candle light, commonly takes place between the 
ages of 80 to 50, which is called longsightness, because 
objects are best seen at a distance, and arises from a 
change in the state of the crystalline lens by which its 
denaity and refractive power, as well as its form, is 
altered. It frequently begins at the margin of the lens, 
aad takes months to complete its circle, and it is often 
accompanied with a partial separation of the lamina, 
and even of the fibres of the lens. The variation of 
density takes place most frequently at a particular 
point in the margin of the lens, and at its commence- 
ment vision is considerably injured, if the human eye 
is not managed with peculiar care at this period. The 
change in the condition of the lens often rans into 
cataracta, or terminates in a derangement of fibres 
which, thoagh not indicated with white opacity, occa- 
sions imperfeetions of vision that are often mistaken 
for amaurosis and other diseases. When the change 
has become symmetrical round the margin of the lens, 
the symmetrical action of a convex lens enables the 
eye to see as distinctly as before by converging upon 
the retina rays flowing from near objects, which the 
unassisted eye refracted in suck a manner that they 
would meet at points beyond the retina. And the beat 
advice I can give our querist will be this: Avoid exces- 
sive tea drinking, and aa mach as possible drinking 
liqaors or spirite. If a smoker, give up tobacco at ence, 
as there is notbing bot regular and moderate living 
without excesses that will do any good. Wash the eyes 
in clean cold water two or three times a day, placing 
the face in the water with eyes open, persevere, and 1 
have no doubt but Speotrossope will find great relief. 


' keep covered. 


bat slightly on the mercury if foreign metals be 


linen, not wooHen—better still, 
are afraid to use.—-UPHOLSTERER. 
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If 24in. is the point at which querist can read small 
print, he will require a pair of convex les to 
read in of 16in. focus, to enable him to read at the 
proper distance; and I would advise him to get them 
of amoke colour, the kind called blaish smoke, which 
will produce a nataral effect, and they will be better to 
be peroscopio eyes. They may eost 10s. to 12s., and 
will do good service.—WILLIAM OLDFIELD, Sheffield. 


[12836.] —Vine.—Yon can do both, and now is the 
time, heat and water both required.—OLp Boors. 


[12887.] -Seed.—Gome years ago, when I could not 
afford the luxury ofa frame, or a hot-house, I raised 
the seeds of sion flower, eanna, and some other 
difficult seeds in the following manner. I took a large 
pot a, and a smaller one b; between the two I staffed 
newly-cnt grasa c as light as I could pack it. I sowed 
the seeds in the pot d, 
covering it with a small 
piece of glase s, on the 
upper side of which was 
pasted a piece of blue 
tissne paper. (I had no 
blue glassat hand.) Then 
I watered and covered 
the larger pot with glass. 
I plunged the large pot 
in the ground. The 
seeds were up in no 
time. On removing the 

— glasses to see how they 
got on, the heat of the gape yal has been so great as 
fo be unbearable to the hand. I believe any tropical 
seeds might be so raised. As soon as they are up, air 
should be given, and when farward enough they should 
be planted out as wanted.—OLp Boots. 


(12898.] — Hyacinth Roots.—When they have 
flowered let the pote be placed in a ceol, dry sitas- 
tion, or the balbs taken up and planted in un l, and 
so placed. When the leaves have withered away take 
up the bulbs, owt off the old roots and rootstock, loose 
scales and offsets (the offsets should be planted by 
themselves, to grow up into the Sowering state), and 
leave the bulb in a cool dry for a week, to harden. 
Then plant it in the be where it is to bloom the 
next year. If bulbs are purchased, plant them as 
soon as you obtain them, and not later than Sep- 
tember. ‘They will not bloom earlier for early plant- 
ing, but tho plantand blossoms will be much larger. 
The soil that answers best is composed of rotted tarf 
mould, leaf mould, and sand, ove third each, the iwo 
first ingredients being prepared long before planting 
time. Give six inches below and three inches of the 
soil above each bulb.— GENAU D SMITH. 


112840. —Flour FPasto.— When your parte is 
nearly cold, add a solution of about two drachms of 
water in which has been dissolved 0 grs. of corro- 
sive sublimate to each pound of paste, also aboat 10 
drops of essential oil of lavender. Stir it well up and 
You will fudit a good plan to dry the 
like horn, take ont as much 
and work it up with warm 


2 


paste in an oven till it is 
as you want at a time, 
water.—OLpD Boors. 


n.] —F lour Paste.—All will got mouldy ; 
make it in smaller quantities; it beatin a vessel 
of wood, not painted, covered over in a cool, dry 
place. —PaRBRHANGER. 


(12840.)—Fiour Puste.—Add a little brown sugar 
and a few grains of corrosive sublimate to the paste ; 
it will keep mach longer, or add to it a few drops of 
carbolic acid.—J. W. G. 


(19840.)—Flour Paste.—A litt}e eowrosive aubli- 
mate, or camphor, dissolved ia it may keep it fresh 
for some time. —RAr- Tar. 


(12841.) — — tiing the infested 
places with a mixtare of powdered arsenic and 
camphor, or mix sugar with arsenic and set it in con- 


venient places. Cover the floors and furniture with 


damp grass 
next morning.—RatT-Tat. 

(1284L}] —Moths.—The evil is in your sofa; your 
best plan is to sell it for anything you can; cure your 
carpet by thorough brushing and beating. If you bay 
another sofa keep it in constant use, and the surface 
well brashed, i eure the par least seen. If you 
only want the sofa to look at let the cover be cotton or 
not to buy what you 


[19348.}—-Dresser Top. I your 
not gone winding” the worm would 
There is no remedy but to have a new 
pine.—CaBineT- MAKER, 

(12348.] —Dresser Top.—Remove tho sycamore 
top, steam it, and leave it under weights until it 
straightens and seasons. Damp cloths would not be of 
mach use, unless at the same time constant pressure 
for a few hours coald be applied. Rar - Tar. 


[12844.] —Disappearance of Art.—Ancient art, 
both mechanical and fine, depended mainly upon 
idolatry, which was by no means a cheap religion. 
We can hardly conceive the intense hatred of the 
earliest Christians to everything tainted in the least 
degree with idolatry—and everything was tainted with 
it—henoe, as one prevailed the other declined, and in 
a few centuries Mahomedanism finished what Chris- 
tianity began. I can readily believe that Christians 
for at least 800 years, carefally shonned for their 
children all that wo call “ art edacation.”—E. G. 


n2946.) —Gearing Waggon Wheels. — Bring 
the rale of three to bear on it thas: If dish of wheel 


sycamore top had 
soon eat it up. 
top of clean 
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be Qin., half the diameter 25in., length of arm or 
axle 10in., 


e 


25 ) 200 ( Sin. ont of straight line. 
200 


Bear in mind I am working from centre of arm or 
axle. Another way—and by far the best—is to make 
a full-sized drawing of wheels in their right position. 
Make the face of spokes in bottom part of wheels 
parallel to each other.— Lurrna. 


(12847.) Stroke.—The stroke of an engine varies 
according to circumstances, which the designer must 
take into consideration, but the general rale is to 
make the stroke about twice the diameter of the 
cylinder. The diameter of the fly-wheel should be 
about four times the stroke of the engine, and the 
rim should weigh about 8 owt. per horse-power.— 
Farsrarr. 


112848. —- Spanish Pronunciation.—In answer 
to our learned contributor E. L. G.,“ I beg to say 
that all good speakers of the Castilian tongue pro- 
nounce the final z as theta (the hard th); and the words 
he quotes rc, paz, cruz, are pronounced by good 
speakers bayth, pdth, crooth, there is little, if any, 
difference between the Spanish bò and v—both are pro- 
nounced with very nearly the same pressure of the 
lips as our English b ; they write vino (wine) pronounced 
dec no, and they say blancho (white) pronounced as we 
shonld do. The final d, which is erroneously classed 
as d mute, is a much more difflenlt sound to get, it is 
our soft th very slightly. At Madrid its sound is pre- 
eiselv that of the t in onr word the or then; but in 
Old Castile it is so nearly silent that many foreigners 
completely neglect it, and the words quoted by our 
friend “E. L. G.” are pronounced by them very nearly 
Berdd and Madri (spelt Verdad and Madrid). The true 
sound, however, shows the faint presence of a final 
soft tk, when heard from the mouth of a native of Old 
Castile. For the benefit of Cast Steel” I wish to say 
that g before e and é, and j, whether initial, medial, or 
final, have the invariable sound of the hard guttural 
German ch. “Cast Steel, after he has mastered the 
verbs, will find Castilian one of the easiest ef modern 
langusges. If he will write to me privately I shall be 
happy to lend him for a time my Estudios 
Filologicos,” by Morentin, 1857. This contains a full 
examination of, and settles all knotty points in, the 
Castilian tongue, besides giving examples from the best 
Spanish authors.—WimLueM Wray, 1, Clifton-villas, 
Highgate Hill. 

112851. - Underground Telegraph Wires in 
Cities.— Perhaps the following information from the 
“ Electrie Telegraph,” by Bright, may be of service to 
„ Denam.“ The wires are carried in iron pipes under 
the foot pavements, along the sides of the streets, and 
are thus conducted to the terminal stations of the 
varions railways. Provisions, called testing posts, are 
made at intervals of a quarter of a mile along the 
street, by which any failare or accidental irregularity 
in the buried wires can be ascertained, and the place 
of such defect always known within a quarter of a mile. 
Some of the wires of the British and Irish Maguetic 
Telegraph Company were at first lald and protected in 
the following manner. Ten conducting s are en- 
veloped in a covering of guttapercha, so as to be com- 
pletely separated from ene another. Thus prepared, 
they are deposited in a square creosoted weoden trough, 
measuring three inches in the side, so that nearly a 
square inch of its cross section is allowed for each of 
the wires. This trough is deposited on the bottom of 
a trench cut two feet deep along the side of the com- 
mon coach road. A galvanised iron lid, of about an 
eighth of an inch thick, is then fastened on by clamps 
er small tenter hooks, and the trench filled in. The 
method of laying the wires in the streets adopted by 
this company is a little diferent. In this case iron 
pipes are laid, but they are split longitadinally. The 
under halves are laid down in the trench, and the gutta- 
percha covered wires being deposited, the upper halves 
of the pipes are laid on and secured in their places by 
menns of serews through flanges left outside for the 
purpose. To deposit the rope of guttapercha covered 
wires in the trough, it is at first coiled upon a large 
drum, which being rolled along slowly and aniformly 
over the trench, the i of wires is paid off easily and 
evenly into its bed."—C. N. W 


(12851.)—_Underground Telegraph Wires in 
Cities.— In answer to Dynam, Chicago,” I beg to 
give him a short résumé of the best system used by 
telegraph engineers in running underground or cable“ 
wires through large cities or great centres of traffic. 
The wires through Cheapside, the Strand, Oxford- 
street, &c., are all laid on this plan. The first thing 
necessary” is to obtain the consent of the Local 
Board to open up the ground. This is seldom refused, 
although it is sometimes obtained with great difficalty. 
(It is much to be regretted that the Government are 
so completely at the mercy of Local and Highway 
Board Sarveyors in this respect.) Through busy streets 
the outside edge of the foot pavement is usually 
selected. Iron pipes with an inside diameter of 8in., 
of the same kind as used for gas or water, are laid 
about 18in. deep; as each pipe is put down a stout iron 
wire, No. 8 gauge, is threaded through it, and at 
distances of about 100 yarda an iron flush or test-box 
ia placed. This box is simply an oblong cast-iron box, 
2ft. long, 10in. wide, 18in. deep, with movable stone 
lid laid flush with the pavement; the pipes are brought 
into each end of the box, and the iron wire terminated 
at cach box and the ends secured. The pipes are then 
rammed with yarn and run in with lead to prevent gas 
or water leaking in, and the ground filled in as you go 


on. All is now ready for drawing in theeable. The 
wire most used is No. 8 prepared guttapercha wire.“ 
This is a cop conductor of about No. 18 gauge, 
thickly covered with a coating of guttapercha, and 
that again covered with two coats of tape soaked in 
Stockholm tar (gas tar must be specially avoided for 
this purpose, as it ivjures the guttapercha). The wire 
and coating ia now abent the thickness of an ordinary 
lead pencil. The 8in. pipes will conveniently hold 
about thirty-five wires. The wires are wound side by 
side round a “dram barrow” and conveyed to 
the first flash box, the end of each wire is stripped of 
its guttapercha covering for about a foot, and the 
copper conductor carefully and firmly attached to the 
iron wire, the end of which is looped up and twisted 
round itself. Great care should be taken that each 
individual wire is firmly attached to the iron wire ; the 
joint is then well wrapped with hemp or yarn made as 
smooth as possible, and well greased. -Three or four 
men now go to the next box and steadily pull the iron 
wire (with cable attached) through. Of course, 
a man or two is left at the drum to see that the cable 
pays ont properly and withont kinking. About 6ft. 
should be left slack in each box. to allow for testing 
purposes in case of faulte. A box must always be put 
in 1 every set of joints or any sharp curves. 
The wire is usually supplied in lengths of 800 or 400 
yards. If good supervision has been exercised, steady 
workmen employed, and every pipe thoroughly 
examined to see that no rough jagged pieces of iron 
are sticking up inside, the wires shoald all test as per- 
fect when laid as before. If there is any incline in 
the level of the pipes it is a good plan to pour ina 
pail or two of water when drawing the cable throngh. 
As repairs to wires laid by this system are very difficult 
it is usual to run im several spare wires ; if twenty-five 
wires are wanted thirty to thirty-five should be 
laid. The most fruitfal causes of faults are—gas or 
water men smashing the pipes with a pickaxe when 
digging in the neighbourhood, and so cutting into the 
wires ; rough pipes not being rejected, and careless 
drawing through, and bad joints. The inductive em- 
barassment from one current flowing into another is 
nil, or at any rate so small that no account need be 
taken of it. I shall be happy to give Dynam” any 
5 information he may wish. — TRL. Exe., 
ord. 


(12852.)—Centrifugal Pump. — There seems to 
de a little complication in Teachable's diagram of 
gearing wheels: b in the drawing is, I presume, the 
pinion wheel. Why not make it smaller, or place it, 
with another pinion wheel between the spur-wheel and 
disc, so as to do away with driving chain or band? By 
putting the large pulley and pinion on the right side of 
spur wheel a longer belt is necessary, and the question 
is whether any belt is strong enongh for a 16 horse- 
power engine, except one longitudinally interlaced with 
copper wire, a dear sort of belt, thongh very lasting 
and not liable to breakage. By the arrangement 
alluded to the small wheel or friction roller e might be 
removed, as the belt from the greater distance of the 
pulley on disc and pinion pulley would work better 
without. Would Teachable try this idea, which I 
think is in part original? Avoid wheels and mechanism 
altogether, and when steam is generated to sufficient 
pressnre in the boiler, let it be conducted at once into 
pump with small feed-pipe and cut-off valve. The 
upper portion of the pump where the steam enters 
may be made ofilarger diameter than the lower or water 
portion and left uncovered. The feed pipe is to be 
bent and pointed upwards. Thisarrangement is similar 
to the blast pipe in locomotive, and by it water could 
be raised through the 


flannel bags. After standing some time, the yellowish 
solution will deposit the indigo nearly pare.—8. Bor 
TONE. 


(12878.] Softening Spring Water.—The hard- 
ness of water derives from the presence either of calcis 
carbonate, or calcic sulphate. This latter form of 
hardness is irremediable. That caused by the 
carbonate may be removed by adding a given amount 
of lime to the water. But it would be useless to put it 
in the well. The mode of procedure to be adopted 
would be the following :—Having found by experiment 
the amount of calcic carbonate contained in the gallon of 
water, place the quantity of water required for daily 
consumption in a tank. For every part, per gallon, of 
carbonate, which the water contains, add three- 
quarters of a part of fresh slaked lime. Allow the 
whole to stand some time before using. The tank will 
require cleansing from time to time to remove the 
deposit of chalk which will form.— 8. BOTTONE. 


(12880.]—Light.—That outside the room will be 
kept out, that inside the room will be dissipated and 
become heat. The querist must not forget that light 
is not an entity bat a mere modo of motion."— 

(12880.]—Light.—Light is caused by rapid vibre- 
tions; anything which lessens the rapidity of the 
vibrations, er stops them altogether, lowers the 
intensity of the light, or produces total darkuess. 42 
an exemplification, let us suppose that two adjeining 
tanks, full of water, communicate with one another 
by means of an aperture. Let the water in one tank 
be kept in agitation by stirring &c. The water in the 
other tank will alse participate in the motion. Let 
us now close the aperture. The motion of the water 
in the second tank soon ceases. The same is the case 
with light, though, of course, as the light waves are 
incenceiveably shorter, so the duration of the light, 
after the communication has been cut off, is almost 
inappreciable. Still, the undulations do continue, as 
may be proved by the fact that on exposing a scarlet 
geranium to the full glare of the sun, and suddenly 
placing it in total darkness, it is still viaible for a 
short space of timo; id est, it still communicates 
vibrations to the eye.—S. BOTTONE. 


(12380.)—Light.—If the stopper of the rays be 
black or dark it absorbs them, so that they become 
heat. If white or pale, it reflects the greater portion, 
and if dall or glittering, turns them in all directions, 
to fall on every object outside, and a proportionate 
quantity to the sky (if there be any clear sky) so as to 
pass out of our atmosphere and away forever. Now 
if the stopper has a face of brilliant silver, the whole 
(except the little that it absorbs) will be thus sent oat 
of our world, which will, on the whole, be so mach 
the cooler than if these rays had fallen on any other 
0 See my reply to query 11809, p. 837.— 
E. L. G. 

(12381.] Education.— Let Paterfamilias“ write 
to-the Provost, S. Nicolas College, Lancing, Susser, 
for a prospectus of the schools in his scheme. I 
think one of them will suit bim.—Sacristay. 


(12885.)}—Sulphur in Wall Papers.—Ultra- 
marine contains a considerable quantity of sulphar, 
hence is not adapted to colouring sach papers 4s are 


to be used by jewellers, &c.—S. BOTTONB. 


(12389.]—Dirty Mercury—tTie the mercury into 
a piece of wash-leathber, and force it threngh the pores 
by pressure between two boards. If the impurities 
come also, distil the mercury in an earthenware retort, 
and condense same in a flask. Pare mercury will not 


ump-pipe and to any reasonable | stain a barometer tube; a fonl tube can generally be 


height, as smoke is inducted through the boiler tubes | cleaned with warm hydrochloric acid.—PRIAM. 


and into the smoke box, and driven out through the 
chimney.—Rat-Tat. 

2352.) — Centri- 
fugal Pump. — If 
“Teachable” has his 
strap driving in the direc- 
tion of arrow, ke will not 
require the pulley e (left- 
hand side of strap down- 
wards). As be does not 
state what kind of centri- 
fogal pump (that is, 
pitch) I cannot tell bim 
speed required. From 
the data he gives, bis 
disc-shaft will travel 126 


72 = 802 1 „instead 
15 


80 
of 375 revolutions.— 
G. W. 8. 


(12356.} Small 
Malleable Castings. 
—These must be made 
from a hard, white, 
crystalline iron. They 
must be packed in pal- 
verised red iron ore, and exposed toa beat rather 
under cherry red for a week, when they will be found 
to be malleable. The red ore may be used over again, 
mixed with one-eighth part of fresh ore.—ALEPH. 

112857.] — Stretching Vulcanised Rubber.— 
Not by any process known at present. It might be 
spread out in a fluid state to the required dimensions, 
but the rubber would remain viscid.—Rat-Tart. 

{12362.]—Formula.—See No. 295, p. 203, firat 
formula. The last formula (for ullage) is wrong, and 
corrected in No. 298, p. 283.—E. L. G. 

[12863.]—Recovering Indigo.—Treat the mix- 
ture with a weak solution of green copperas (3 per 
cent.), let it boil for an hour, filter, or strain through 


x 


(12890.] — Chemical. — Roscoe's * Lessons on 
Elementary Chemistry“ will meet Home Student's” 
requirements. 1871 edition.—8S. BOTTONE. 


[12392.] — Bee Management.—The only safe way 
I can recommend W. T. L.“ is to take the bees by 
stupefying them as he would da at“ taking-up”’ time, 
but as the bees and not the honey seem to be the 
object W. T. L.“ is desirous of saving, I should 
advise him to try chloroform and not brimstone, as the 
latter generally destroys life. W. T. L.” will fina 
fall instructions how to proceed with chloroform in 
No. 875 (answers to query 11762). After being placed 
in the box-hive, I should recommend constant feeding 
whenever it is dull or wet, as the season is getting on, 
and it is doubtful if they would get enough to keep 
them through the winter. If they are pretty strong. I 
should wait till end of this month, and then move 
about half or (say) 10lb. of comb into the box-hive 
with them for a winter supply; the combs may be cus- 
pended in the box by passing a stont bit of wire or 
small rod of iron through the middle of the bor, 
unless it is a bar frame hive. This should, of course, 
he done while the bees are in a stupefied state. —BERES 
FARMER. 


[12398.—To Steady a Sketching Board.— In 
answer to Poloski.“ I presume that portability is the 
first thing to be desired. It is quite possible to get 
firmness if the supports to the drawing board are 
stout enongb, such as a heavy tripod stand, like those 
used for levels, which, when closed, is about the tbick- 
ness of a scaffold pole. Having been in a similar 
difficulty, I gave up the idea of perfect steadiness out- 
of-doors, portability being tho firat thing to be attained. 
I will describe the stand I made. It consisted of an 
ordinary tripod camera stand; the top portion above 
the leg junctions was fixed with a screw c, which aetetd 
with another a, fitted on the centre of under aide of 
drawing-board b. This screw arrangement, if nicely 
fitted, will give all the needed firmness, sapp si the 
board is not too large. Mine is 12in. by lbian. Theo 
concerning the legs: the thambscrews ee will, if 
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screwed tightly before „ with the spikes at bottom, 
give firmness enough for ordinary Purposes. The 
other security that ooeurs to me is to have light iron 


wire stays to connect the legs at lower portion by 
serews and nats, to take out and double up when not 
wanted (seo amall diagram), or the same purpose would 
be served by connecting supports by stout string. 
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Either of these contrivances will prevent the outward 
slipping. I do not believe that the camera lucida 
could be used with any kind of stand with much wind. 
An arrangement like this could be made more portable 
by donbling up at centre of legs by hinges, made 
firm for use by rings similar to those made for parasol 
handles.—A WorxkING B. 


UNANSWERED QUERIES. 


— S a 


The numbers and titles of queries which remain un- 
answered for Ave weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow oontri - 
butors. 


4 


Sinoe our last The Welsh Shepherd” has answered 
11940, 11259 ; “ S. M. B.” 11962. 


Defective Sewing Machine, p. 818 
Watch Conversion, 818 

Tambour Frame, 818 

Diameter of Screw, 818 

Portable Force-pump, 318 
American Drill Chucks, 818 

Hollis Observatory Seat, 818 

Fruit Syrups. 818 

Polishing Slate Clocks, 818 f 
Turning Tools used for Metals, 818 
Polishing the Edges of Glass, 818 
Tools with Swiss Mandril, 818 
Cricket Bata, 318 

Violin, 818 

Plams, p. 814 

nine Grafting, 814 

Harden Rae Shafts, 814 
Staining Glass, 314 

Spring Curves, 814 

Recipe for Greasy Strapping, 814 
Restoring Colour of Watch-plate, 814 
Pump for Colliery, 814 

Chemical Preparation of Fruit Essences, 814 


QUERIES, 


— 


[12490.] — Automaton Chess e Mr. 
Meyer be good enough to send a copy of the article he 
put in the Gentleman's Journal, as it cannet fail to in- 
terest all our readers who are chess players ?—WILLIZ 
SCORER. 


2481.) —Boes.—Wouid some one be kind enough to 
tell me the best way to take a hive without destro 
tho bees? as I have, in former years, been in the habit 
of barning sulphar in the hive, which not only killed the 
bees, bat gave the honey a bad taste. Also, whether 
I mast take all the honey out of the hive, and whether a 
second or third swarm would be likely to live over 
winter ?—WILLiz ScORRR. 

112482] — Testing Beer and Spirits.—Will some 
corresp-ndent inform me how to test the strength of 
apirita and beers properly sand akg of the cheapest 
apparatus used for that purpose 7—J. W. F. 

12483.) — Pie Heater. —I have got a tin case to make 
same as those used in the London pie shopa. Will some 
kindly reader give me such instructions as will assist 
me, say if hot water is used, and how the steam escapes, 
and if the water is kept hot with a gas jet, &40.?—A 
COPPERSMITH. 


112484] —Castings.—Has there been a heavier oast- 
ing cast at Bolton than at Sheffield or Newcastle? or can 
some one say where the heaviest casting was cast, and 
where the next heaviest was cast, and what purpose they 
were for?—J. WATSON. 

112488] — The Dragon-fly.—A few particulars con- 
cerning the natural history of the dragon-fly, in a micro- 
seopical point of view, would be of interest to the sub- 
ecriber, and no doubt to many other readers. I have 
lately been working npon the ovipositor, which makes a 
beautiful object for the microscope. Besides other 
features worthy of notice, there are two pan of saws, 
somewhat resembling those of the saw-fly, and which 


show very 1 carefully prepared and 
mounted in balsam. at I should like to know is, the 
use of these saws, seeing that the insect deposits its 
eggs on the surface of water. The structure of the end 
of the male dragon-fly's body is also very curious. Any 
information or reference to authors who have written 
on the dragon- fix would be acceptable.—J. Forp, 
Stamford. 

[12486] — Chromo-Lithography.—OCan any one 
give the entire process, and confer a great favour on a 
great many subecribers ?—H. B. E. 


(12487..—Brickmaking Machine.—In No 28 of 
“ours,” there was an extract from an American paper 
describing a nen invented brickmaking machine. 
Will some one kindly say if tho machine has been intro- 
duced to this conntry, and if it has come up to the 
merits claimed for it in the above mentiened article ?— 
ANGLO-CELT. 


[12488.)—Ohess.—Wonld some reader kindly give me 

a solution of the knight’s move over the whole chess- 

vaara, beginning on one of the four centre squares ?— 
TISSA. 


(19489.)— Working Plane Surfaces.—Will some 
reader describe the method for grinding and polishing 
perfect plane surfaces? I want to construct an instra- 
ment that requires perfect surfaces for reflection. 
I have succeeded only partially. A reply will greatly 
oblige—R. RoBERTS. 


1128440.) —A New Oil Light.—I noticed about five 
weeks since that a new compound oil light of intense 
brilliancy was introduced by a German gentleman at 
the Inventors’ Society, London, being only inferior to the 
electric light. Canany of “our” readers enlighten me 
on the subject 7—P. K. 8. 


(12441.)—Ants.—Can any of your readers inform me 
how I can destroy anta, which have taken up thelr abode 
under the ground floor of my house, and, like the 
children, they get to cupboards where any sweets are 
kept ?—Txos. LETCHYORD. 


(12442.}—Indigestion.—I am troubled with indiges- 
tion and, like Aroma,“ I tried the Susyuehanna remedy 
bnt did not derive much benefit. I also, by the advice 
of a doctor, tried quinine. Oould any of “our” ocorre- 
spondents give me a remedy ?— Puri, TEACHER. 


(12443.J]—The Tremolo.—I am much obliged to 
“Fiddler” for his answer to query 12297 as to the tre- 
molo on the violin; but I think he has misapprehended 
my question, as it was not the shake or trill I wanted 
information abont, bat the tremolo, marked by Spohr 
with a wavy line. It ie produced by the trembling or 
quivering of the single finger which stops the note, not 
by beats of the next finger. Itis,in effect, something 
like the “ vibrato” in singing. What I want to know is 
bow to get the on to tremble or quiver on the note 
as my fingers obstinately refuse to move in the required 
way.—CorRELLI. 

(19444)—Day and Night Telescope.—What is 
there special in the constraction of a day and night tele- 
scope, and what advantage has it over an ordinary tele- 
scope(?—VIDEO. 

112145.) — Rotten Silk—Being a silk smallware 
manufacturer, and having had a strike in the trade, I 
have had some looms standing some time with a little 
silk in. Now we begin to work them the silk is quite 
rotten and breaks badly, and my foreman tells me it is 
the dust that rote the silk, he has seen such cases before. 
Oould you inform me if that is the case throagh your 

aper, so that in future I can guard against it. The silk 
s black, and was never covered, and, of course, got 
quite covered with dast.— Anxious. 


(12446.] — Manganese Battery.—I should feel 
obliged if your esteemed correspondents “ Sigma” or 
Mr. Tonkes would give me eome information as to the 
following :—A three cell manganese battery, whioh has 
been in action since March, 1871, 1 stopped on 
Monday last. On examining the battery, I found that 
the binding screw attached to the carbon of the' middle 
cell was wholly covered with a very dark green orust, 
which I had to file off; the others were comparatively 
clean; it wae doubtless this which stopped the cur- 
rent, as when the connections were cleaned the battery 
tested well. Now, would the fact of the battery being 
put to earth at each end cause the connections to corrode 
in this way, as until I added another circuit to the 
battery (from the house to the stable in which I used 
the earth for the retarn wire) I had no trouble at all, the 
battery being ina dry place the connections were kept 
clean. The connections are made as follows :—A stout 
copper wire is soldered to the zinos, coated with sealing- 
wax varnish to within an inch of the end; the binding 
screw is let into a lead casting at the top of the carbon 
stick, and ccated about an inch all round with melted 
rosin.—EDWan D HENRY. 

247. I— Employment for a Retired Trades- 
man — Having acquired about as much of the “ filthy 
lucre” as will keep me eut of the workhouse, I want 
something todo. Can any of your correspondon or 
readers assist me? The change from an active business 
life to one of idleness won't do, and to frustrate his 
satanic majesty from finding mea job, I should likea 
few suggestions as to what is best to amuse, instruct, 
and interest. My taste is just a bit scientific. Mechanics 
might develop by practice if I gota lathe. As I know 
nothing about one, which is the best? One adapted (if 
any) for hing stones as well as ordinary turning 
and abont what should I give for one? A few joiners 
tools, &., which are most in use, in fact, if I dedicate 
one little room in my house asa workshop, how should I 
farnish it? This query will perhaps fit other poor 
devils in a similar plight to myself, or who may be 
some time—A RETIBED TRADESMAN, 

(12446.)—Wall Papers.—In ours of 28th ult., 
there is an excellent article on poisonous wall papers, in 
which, I think, all colours are condemned. I should 
feel very greatly obliged if some one or other of our 
contributors would kindly let us know with what we 
should decorate our walls, and if all papers be poisonous 
what colours are the least dangerous. Iam sure that 
many besides myself would be thankful for information 
on the above point.—JIGGER. 


(12449.]—Gnats.—Any of your able correspondents 
will greatly oblige me by informing me through 1 
oolumne what is the best remedy for gnat-bites. 80, 
the best preventative to being bitten at all by those 
noxious creatures.—Oonstant SUBSORIDER. 


112480.] — Beehives.—I think all who are interested 
in the management of bees are certainly very much in- 
debted to Mr. Abbott for the timely advice and genera} 
good information he gives in your valuable columns 
about bees. There is a diagram of a hive in No. 850, 


p. I want just to ask a q@estion or two about. (1) Ie 
this the kind of hive Mr. Abbott now uses in preference 


to all others, ae he says he sells his old hives for a mere 
song? (2) Do the blocks or distance-pieces between the 
inner and outer case reach from bottom to top of hive, 
or only a block at the bottom and another at the top? 
(8) Are the notches at the top for the reception of the 
ends of bar frames cut out through both cases, or 
only the inner one? (4) How does he manage when he 
takes ofi the top of the hive to prevent the bees getting 
down between the inner and onter case ?—8S. R. 8. B. G 

19451.) -English Concertina.—I have an English 
concertina by Prouse, brass vibrators, and screwed; three 
notes are gone flat. Will some clever correspondent of 
“onrs” kindly tell me how to put it in tune? and how 
can I get at the inside screws ?—T. W. 


[124541 — Building on Sand—I should be glad to 
receive a suggestion as to the best mode of securing 
a good foundation for a house I intend building, the 
site on which it is to be erected being composed entirely 
of a bed of sand? Would it be safe to build upon the 
sand, or should some provision be made in the way of 
concrete foundation ?—INQUIRER. 


[1%58.] -Manganese Cell.—I have made a men- 
ganese battery, making connections with the carbon by 
soldering a piece of platinum foil on the end of a piece of 
copper wire, and soldering the whole intoa hole in the 
carbon, and well covering with wax, both the top of the 
carbon and about }in. of the wire. I find (after four 
weeka) that the wire is now eaten in two. How can I 
remedy this? Will electro-plating acopper wire and 
soldering it into the carbon be sufficient as in a series 
solid platinum wire would be too expensive, as also 
would binding screws. I should be obliged by a desorip- 
tion of a joint that could be made by an amateur, and is 
not too expensive? The battery isthe best I have ever 
used? How does it answer for plating ?—D. J. 


12454.) —Southern States of America.— Will any 
subsoriber give me some information regarding the oli- 
mate, mode, and coat of living in seaport towns of the 
Southern States—say in Savannab, Pensacola, or New 
Orleans—or name any work giving reliable information 
on the subject ?—James LARGON. 

(12455.])- Water Supply.— Where can I find the 
chartered terms on which the East London Water 
Company supply water to consumers, if through meter 
to private houses as well as manufactories, price for 
quantities, pressure of supply, what control they (the 
company) may have over their water after it has passed 
the minute ferales they place in their street main, 
where the tenement branch leads ont and there is no 
meter, and if there is any statement of uses to which such 
tenement’s water may be applied while paying the usual 
household rates ?—X. M. 8. 


[12456]—Fuel for Steam Engine.—Will some 
reader of the Exouish MgcHaNio inform me if the ` 
ordinary gas house coke saturated with coal tar would 
increase in value for heating purposes sufficiently to 
replace coal? It is required for a 4 horse-power steam 
engine. Would it be superior to equal proportions of 
amall coal and ovke? Ordinary house coals are selling 
here at 30s. per ton, which makes working a steam- 
engine rather expensive.—HorrT1. 


(12457.}—Geometry.—In a given triangle inscribe a 
rhombus which shell have one of its angular points 
coincident with a point in the base, and a side on that 
base.—W. M. COLLES. 


(12458]—Blowing Apparatus.—Wanted an ap- 
paratus for blowing air (similar to the “ Bessemer ” 
process) into a vessel 8ft. deep, and about Win. dia- 
meter. Material, hot syrup. If any of our readers 
would kindly advise what is suitable, whether fan or 
air-pump, and what size, they will confera very great 
favour upan—SIMPLex. 


(12459.]— Bending Laths. — Would “Jack of All 
Trades” or any other gentleman be kind enough to tell 
me the best and simplest way to bend laths ljin. to 2in. 
wide x zin. thiok ?—R, M. 


(12460 ]—Four-valved Cornet.—Will some ocorre- 
spondent be so kind as to give mea sale for a cornet or 
flugelhorn with four keys ’—H. 

} in Gas-pipe.—Will any of your 
correspondents inform me of the number of threads” 
contained in an inch of gas-pipe from 99 85 to An. dia- 
moter, and [the same partic respecting the “ brass 


thread ?“ -A SUBSCRIBER, 

(12462.])—Electrotyping.—I have several plaster- 
ef-Paris casts, taken from medals, about a quarter of an 
inch thick. Will some one kindly tell me how to make 

uttapercha or wax moulds from them for electrotyping ? 

hey have no rim to prevent the melted wax from 
running off. Should the plaster be oiled before pouring 
the wax on? Also, I should be glad to know how to la 
the blacklead on my wax and guttapercha moulds. 
generally use a soft camel's-hair brush for the ped pew 
bat it makes the blacklead stick in some places not 
in others.—GLATTON. 

(12468.]—Vision.—Can M. R. OC. S.“ or some other 
correspondent explain to me the most probable cause of 
the inversion of the images depicted on the retina? It 
is clear that after the rnys pase through the crystalline 
an inverted image is thrown on tho retins, and yet we 
see objects in their right tion. I know of two reasons 
I), that it is by a regular education of the eye, the 
visual impression being corrected by touch, &c. ; (2), that 
as we seo everything inverted, nothing appears iaverted, 
as there are no terms of com n. I should like to 
know which of these theories Is the best, or if there is 
any other.— H. SCIENCE. 

(12464.] -Aquarium.—Can aay friend say what is 
the cause of the water becoming white ina glass globe 
in which I have a gold flah? One day the water is nearly 
white; the next day whiter still, but just the same as if 
I bad put water in a dirty milk-jug; on the third day 1 
can't see the fish through the glass and water, and then 
I find the fish dead.— E. FowLER. 

[12465.}—Compound Eyepieces.—I return many 
thanks to“ A Fellow of the Royal Astronomical Society,” 
Mr. Proctor, Robert Thomas, and William Old eld. for 
their kindness in replying to my queries. If I might 
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trespass a little mere on their good nature, I should like 
to know the way to ascertain the mazoifying power of 
compound eyepieces. I know that with a slugle lens 
eyepiece the power is as many times as the object -glass 
exceeds the eyepiece in focus, thus a lin. evepiece with 
A in. object-giass will magnify 48 times. But I do not 
know how to tell the power witha compound, such as the 
Huygertian or Ramsden that has a fleld-glass and eye- 

lass, or a terrestrial with four lenses, by what rule is 

elr power computed ?—C. B. 


(12468.)]—The Harp.—Would “Irion” (letter 4468) 
through k our journal send the length of pole and each 
Octave string ; am of string plate, and deacription 
of soundboard, of his wire-strung harp ?—KasT-Exp 

ANIC. 


(13467.)—Nitrate of Soda. — will “Soda” be kind 
enough to inform me the cheapest way-and best time to 
buy a large quantity of nitrate of soda, say a small 
cargo? Would now be a good time to do so? The 
Tetail price has been this season as high as 17s. 6d, 
per owt., and yet at thet prieo it is the cheapest manure 
which a farmer can bay.—8. Brown. l 


112468.) — Ehibited Inventions.—I have heard 
Somewhere that inventions about to be exhibited for 
the first time at ome of the International Exhibitions 
gan. on payment of registration fee of a few shillings, 
be protected for the period the exhibition lasts. Will 
any brother reader oblige by Giving some reliable infor- 
mation about this ?—Zouniex. 
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PnokLRN VIT.—By J. PrERCOR. 


L. W. L.—T. A—A Countryman.— 4 Carpenter. 
Novice.—W. H.— w. Bird. -. W. C. H 
F. H. 


L'Oavrier.—0. J. B.— Frederick Pratt.— Mechanical 
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A Reaper, Tonbridge, and . dvertise. 

VERTUMNUS.—Your lette on Meah, hip predecessors, 
sad successors, would lead we alap inte a Riidical con- 
troversy. Ita insertion Wald give E. T. G.” a 
reason for writing more tham ene letten 

O. B. M.—Rather too fantastisal. 

JOHN MITCHELL AND Sox. have 10 terms for in- 

serting illustrations and G@esctiptions of patented in- 


White. 
White to play and mate in three moves. 


ventions. We never madeand sever intend to make 
(19460.]— Bees. How to Get a Swarm.—Is there — any charge for anything th gees into the body of the 
messe of making bees swarm, or of separating a SoL.urion ro PROBLEM VI. paper. 
Gwarm? My bees swarmed and May, and have hong out White, Black, J. W. Dawson.—Congult a p alan. 
for this last month, but do not cast a second swarm, One 1 to K 4 1. An CHARLES COLLINS AND G. E. Tour eommunicationg 
of our friends some time ago told us (through the - Qto Anything are advertisements. 


2. Mates, aco. 


TO CORRESPONDENTS, 

T. J. MiıLLER (Faversham.)—In a problem the mate 
must be effected in the stipulated number of moves 
against the best defence Black has at his oom mand. 
If it admits of a solation in a fewer number of moves, 
the problem is clearly faulty. 

E. T. (Graye) —Philidor’s “Legacy” is a well-known posi- 
tion, but hardly of sufficient interest for reproduction 
iu our columns. 

A. Proctor.—The problem, as amended, is consider- 
ably improved, both in design and construction, It 
shall shortly appear. 

G. Starzn.—In order to prevent any farther mistakes, 
huve the goodness to submit the problems with which 
you have favoured us on diagrams. 

A. W. Cooper. — We have mislaid your address. Please 
forward it again, as we wish to communicate with 


J. Kurnc.—The problem in four moves is an elegant com. 
osition. The remaining two we have not yet examined, 
ut doubtless they are equally good. 

AnGo(Yarmuath.)—Problem I. can be gol ved by 1 to R 8, 

&c. Problem III. is aleo wrong 


Q to Q aq. Q takes P PQ3 
O-R OS Qs ©) anything () mates 
Problem II. is seemingly correct, and rather a neat 
idea. In order that it may be further examined, for- 
ward it afresh on a diagram. 

G. WHITFIELD.—A report next week. 

J. N and 8. N. BARKER, —Compare the published 
solution. 

CorRgor solutions to Problem v. (continued).—M. I. 
Marks (Swansea); J. H. A. H. (Chester); Wiseaf (Dul- 
wich) ; 8. H. H. (York 

Correct solutions to Problem VI. have been received 
from E T. (Grays); R. A. Proctor; G. Slater; J. E. 

Lincoln); Rorie; G. Keller (Warrington) ; W. Aire 

Worsley); C. Yeo (Pai ton); A. Cunnington (Devizes 

. T. G. (Accrington); Wiseaf (Dulwich); C. J. I. 
(Portsmouth); J. H. A. H. (Chester) ; Theodore Fav- 
sett (London); William Cook (Penge); A. W, Cooper, 
All others are wrong. 


octal rei to turn up the stock hive and place another 
Over it and drum them up. I should like to hear Mr. 
Abbott's opinion on this p before I try it, as I can't 
understand how the new stock thus formed geta on for 
a queen.—F. J. GoDDEN. 


2470.) — Separating Salts Produced from 
p.— Will “ Analyst, Mr. 8. Bottone, or any of your 
correspondenta, inform me how I can seperate the 
us salts produced from kelp? The salts I wish to 
Separate are chloride of potassium, earbonate of soda, 
and sulphate nf soda, which are produced In the first eva. 
porisation of the kelp liquor, I believe that sulphate 
of soda could be erystallised out in the cold. If caustic 
lime were added to the Ii uor, would chloride of lime be 
precipated, caustic po and bicarbonate of soda be 
e and tf so, could they be separated? Any in- 
ation relating to the above will oblige—A Tyno. 


-]—Wheels,—Could any one of “our” readers 
tell me whieh are called the “face arms” and which the 
15 arms” of a wheel ?—Farnsrary, 


[12472.] — Electrical. — Would some kiud reader 
answer the following queries ?—1. What 18 the reason 
that an ordinary shocking coil” does not deflect a 
galvanometer? 2 What coil is the best to use for 
medical purposes, and how do they differ from the 
“shocking col”? Are the “ foagneto-electric machines“ 
of r medical value than the various coils in nse ? 
B. What kind of battery is the best to use for coils where 

are required to be left for some days without 
. tion or pniliag to pieces, that is, always ready for 
action ?—MEDICAL. 
iS.) Printers’ Rollers.—I shall feal extremely 
obliged any member of the printing profession who 
kind enongh to inform me the best mode of cast- 
ing rollers.—A TYRO. 


74.) Machine for Making Aerated Drinks. 
EB prs 4406, p. 880, “ H. B. E.“ aubmits a sketch of a 
machine for perl asrated drinks. I like the plan 
very muach—the bottling and corkin machine attached, 
also the little space which is required for its working, 
end the generator which is attached to it. H. B. E. 
will oblige by answering the following questions :—(1) 
How isthe machine worked~can it be worked by steam ? 
( Is tbo water and gas pumped into the condenser to- 
gether by one pamp or plange? (8) What will be the 


J. QWELLGROVE expresses a hope that some 

on elementary mechanics will soon Appear in the 

EnGuish Mecwanio. Is J. Snellgrove aware that a 

series of papers on this subject appeared in the 

ENGLISH 5 the Rev. E. Kernaa—ebout 

eighteen mon nce 

J. M. B.—You adva too far on forbidden ground for 
our columns. pace Id be gad to hear from yon en 
some more practical subjec 

AMATEUR PHOTOORAPHER, L, Newton, J. W. R., W. L. 
Warren, A Jones, A. 8. Lewes, Orlando Hank, T. 
M'Gregor, Geo. Earnshaw, Johan, R. O ven, Zakynthos, 
and Subscriber are referred to indices to back volames. 

R. TansLgy.—Anether correspondant eatisfactorily dis- 

oses of “ G. W. K. D.'s” remarks, so there is no need 

o insert your sketch. We should be glad to receive 
sketch and desoription of the other machine you referto. 

Communications whiob can only appear as advertise- 
ments ta hand from Private Student, T. H. (Canber- 
well), Zinc, A. A. F., W. Ward. 

IxgurgER— Consult a surgeon. 

A PaTTERNMAKES.— Wash them dafly. 

A Mempen.—Both matters for a medical man. 

J. W. (Leeds).—For your first query try carbolic asid 


soa 

8. I. 6.—Thavks. See Hints to Correspondenta.” 

JoHN Gavin.—Recipes for making biseking have been 
frequently given. The only way of competing with 
the large aloes eA 1 19415 contented with isss 
“ profit,” unless indeed, you dissever a new Process 
by. which you can make blacking cheaper than they can. 
It stands to reason that its manufacture on the 
scale, where all the ingredients are bought at frst 
hand, must cost less than it would ia a * moderate 
way.” It would be useless to insert the query as you 
put it. 

AB Ixrrro.—For “ silk golvemts” see p. 298, Vol. XL 

H. W. F.—You will find iufermation ou e! 
silvering, and pleting generally in Vol. XIIL, pp. 
8689, 898. 471, 496, 498, 640, 40. 

Pu1Lo.—Your letter headed Rude Personalities” weuld 
add fuel to the fire. You acouse several well-known 
and highly valued oerrespondents of “ radenew" and 
“cowardice.” Can you „Kabir N if euch a 55 
inserted it would up stinging retorts 
You complain that we do not insert your several 


es eer lies to personal attacks H we did, the evil 
cost of the machine to make 1,500 bottles per day.— C oomiplela & weuld be materially aggravated. 
E. L. P. G. THE ENGLISH MECHANIC LIFEBOAT run. say “I have no objection to being attacked Y allowed 
02476.) — Removing ‘Whitewash,.—Will some 


reader of your columns kindly inform me how to remove 


Cubseriptions to be forwarded to the Rattor, tthe Oe, 51, | o reply, and would far rather be laughed at than have 
whitewash from the face Of stonework and woodwork i 


Tavistock-street, Cove no laughing at all, but prefer laughing at others.” Is 


it not best to go to the root of the matter, and, if pos- 
Amount previously acknowledged oe owe S886 6 1 5 h to 
withoat scraping or reducing the surfaces, portions of Cook = sible, say what you have to say in euch a manner as 

which are carved ?—S., Colombo, Ceylon, 15 J. ` 8. Monta Video „ 8 a. . give no one an opportunity of attacking you or 
—— M. A. HK B; .. éc ee a” See 100 laughing at you at all? 

— ne Reaper, Tip. O., R A, andJames White.—Your queries, 
ene, ‘ 8 I &c., are advertisements, 

OHE 8 8 0 G. W. Bacon anD Co.—We have already described the 

— 


Beckwith Sewing Mechine, and have no more space | 
ANSWERS TO CORRESPONDEN 78. to spare for the purpose at Present. All suggestion t 
as to boing “permanent advertisers” sre reapecifalis 
8 repudiate 
All communications should Be addressed to the 1 “ne 440. ee N 3 
EDITOR of the ENxOL DR Mx ORHANIO, 81, Tavistock-strest, for “ Iacteals.” p. 20 OF 
Covent Garden, . O. A. W. J. O.— Ton will find your query about an electric 
oe 5 kite 5 = K. a recently _ Jane fea 8 i 
The following sre the initials, &c., of letters to hana | BPINNING Tor.—J. M. Taylor 13 5 
gave in the latter part of letter 4510 needs correction. 
3 morning, July 16, and unacknowledged The theory presented itself to me bota few hours 
° before I noted down the reasonings in that letter. 
G. L. R.—F. R. Leyden.— H. Hicks.—Alex, M. Kinley: These are therefore bat erudely stated, and with yoar 
Dr. J. H. Wheatley.—J. H. Biggs.—A Tolhaueen.— permission I will forward a Se noise and eorrected 
E. Hassall.—Francis Land—vU, P.—R. O. Berry.— statement for next week's issue.” 
R. Barlow.—O. B. M.—G, W. Royle.—R. A. Proctor.— | Prato.—J, W. Durrad saya: In m drawing (let. 4674, 
W. Waghorna—lI. Whitesmith.—Rey. F. D., Soyera— | p. 411) your engraver has in a apot in the inner 
Edward Anderson.—P, H. Holiand.—A. Ironside. m. shadow. I do not think I pat one in my sketch, and 
Grosvenor. — Wm. Lobley.—March and Patteson.— certainly did not see one. Neither isthe shading on 
J. W. Hogg.—G. H. Hurst.— T. O. Ebdy.—E. R. B.—| the floor shown. I thank F. R. A. S. for his excellent 
7 : u J K o ai — À . — 1 seni ae estes N ae eulen cppertanity, 
j nell. - J. ymons.— Wiseacre.—A Builder.—Khoda and (with your permission) send resu ta. 
is ceventially catholic and universal, taking no acconnt Bux.—Edward Rockville.— H. Hird.— Henry Jackson. | J ACK OF ALL TrapEgs.—Yours next week. 
—Thomas Fletcher.—A. W. Pashle H. Neal.—Lienut. | E. J. T.— our letter is too dialectical. Why not discuss 
Col. Cotten.—W. H. Cook.—T. C. Ebdy.—John Ramsay. in moderate space the essence of things, and not use 
H. J. Nash—alfred H. Allen.— yrab Scen.— The 80 many words about words. 
Harmonious Blacksmith.—Rat-Tat.—kE. H.—Photo.— | Jonn BAaYnEs.— Bee Notices to Correspondents,” Na. . 
Mechanical Publican. - B. D. E.—W. 8. E.—Vulcanite. M. P. STUDDY.—You had better put the matter in the 
—Vloivo.—Hove Ko Io.—W. H. H. C.—J. E. P.—New hands of the police, as We ate Constantly receiving euch 
Trowel.—C. Gaudibert.—W. E.—Charles Lennox,— complaints as yours. We will not let the persou you 
amateur, who has groen gray in the exercise of its Young Hopefal.—Gy.—J. 8.—Conversion.— E. B, H.— complain of advertise tn our columns, but we cannot 


enophon. — G. Pennington.— Whitesmith.—E. D.— prevent him answering advertisers. Correapoaée nta 
pursuit as the novice who is acquainted with barely the 
Captain Kennedy, 


ALL communications intended for this department to 
to be addressed to J. W. ABBOTT, 7, Claremont-place, 
Leughborough-road, Brixton, S. W. 


— 


ee knight ac skill in arms. In later times, the 
oftiest minds of their day, inclading kings, statesmen, 
and philosophers, have not disdained to resort to it as 
a relaxation from grave cares. The scroll of history, 
rich ag it is in instances, can t ont no stronger 
Or more eloquent moral to that s by “ which fell the 
angels,” than the stern Corsican bound to his desolate 
and playing chess for the dear life, to stun the 
gnawings of bis twin devouring vultures—fallen pride 


to the far North—the Bwartby Hindoo and the pale-faced 
Scandinavian—alike practise it with the same keen 


Sarah. —Cottager.— Aberdeen Watoh Jobber.—F. G. E. and advertisers should be more partiouler in parting 
5 =a ee Meyer.—Excelsior.—R. A.—F- . 1 goods or money. We have repeatedly eantions3 
; —An dem. 
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| OCEANIC CIRCULATION. 
N In Two Parts. af 
By Ricwarp A. Proctor, B.A., Hon. Sec. R. A. B. 


| Author of The Sun,” “ Light Science,” 
Essays on Astronomy,” che. 
i Parr I. 

| 18 are some questions, seemingly innocent 
enough, which yet appear fated to rouse to 
unusual warmth all who take part in their dis- 
cussion. One cannot, for instance, find anything 
obviously tending to warmth of temper in the 
f, telescopic study of a planet; yet the elder Cassini 
was moved to passionate invective by certain ob- 
servations of Mars not perfectly according with 
i his own; and Sir W. Herschel, usually so philo- 
sophic, was roused by Schröter's recognition of 
nountains in Venus to deliver himself of a 
_ sriticism justly described by Arago as “fort 
rive, et, en apparence du moins, quelque peu 
yassionnée.”’ The question, again, whether the 
‘Eozoon Canadense” is a true Rhizopod,” 
though not altogether removed from the region of 
hard words, might appear to be unlikely to excite 
wike emotions; yet there has been some very 
pretty fighting over it. The solar corona has in 
like manner given occasion for rather strong 
writing; and if, on the one hand, the supporters 
of a lately-abandoned theory said of their oppo- 
nents that they made themselves ridiculous,” 
ese, in their turn, at times used a tone remind- 
ng one of the scholar who said of a rival, May 
Jod confound him for his theory of the Irregular 
Verbs :”’ yet the corona seems at a first view rather 
calculated to produce a sedative effect than to 
excite unphilosophic wrath. The subject of 
oceanic circulation would appear to belong to the 
class of questions here considered. The very 
name of the Gulf Stream is to some physical 
geographers as a red cloth isto a bull. Even Sir 
John Herschel, usually placidity itself, was 
moved when he spoke on this point. But, though 
he and Maury grew warm enough in its discussion, 
their warmth was ice-cold compared with the fire 
of more recent disputants. We have before us 
the latest contribution to the subject, a rather 
- ponderous essay in one of our leading quarterlies ; 
and herein we find pleasing references to the 
‘*stupidities” of one set of opponents, the 
shallow nonsense” of a second, the wrong- 
| headedness” of a third, with other similar 


amenities, More than once during the progress 
of this controversy the gentle public has been 
reminded of Bret Harte’s remarks 
è ° ° e about tbe row 
! That broke up the Society upon the Stanislow ; 
ind has been inclined to urge with Truthf 
James,” that they ' 


Hold it is not decent for a scientifc gent 

To say another is an ass, —at least to all intent; 

Nor should the individual who happens to be meant, 

Reply by heaving rocks at him to any great extent. 

The controversy has not, indeed, reached this 
list stage of development, and we trust it never 
will; but it has gone so near to it as to suggest 
that the disputants have wished to demonstrate, 
by example, the justice of Darwin’s theory about 
th? human “ snarling muscles.” * 


% He who rejects with scorn the belief that the shape 
of ais own canine teeth, and their occasional great 
devdopment in other men, are due to our early pro- 
geniors having been provided with these formidable 
weapons, will probably reveal by sneering the line of his 
own cescent. For though he no longer intends, nor hag 
the pcwer, to use these teeth as weapons, he will uncon- 
scious y retract his ‘snarling muscles’ (thas named by 
Sir Chirles Bell), so as to expose them ready for action, 
like a dog prepared to fight.”—Darwin’s “Descent of 
Man,“ Jol. I., p. 176. We may mention, by the way, that 
an instaice has reeently occurred, in which the human 
teeth wee used to some purpose against one of the 
recognise] masters in the art of biting. A man, pro- 
ceeding it company with several others through a wood, 
was attacked by a hyena (usually one of the most 
cowardly d beasts). His companions fled, and having 
no weapon he was reduced to the necessity of showing 
tooth for toth, and taking a good grip of the hyena’s 
nose, he compelled that gentleman to howl with anguisb. 

On this, the nen’s companions returned, and presently 
— the byent to death, 


a 


I propose to inquire into the subject which has 
been thus warmly n trusting not to be 
myself inveigled by it into any warmth of expres- 
sion. Indeed, but for the fate of others, I should 
feel no anxiety on this point, though I have myself 
a favourite theory to uphold respecting one branch 
of the subject. As it is, I share something of 
the feeling of the Red Cross Knight when he 
was approaching Foul Error’s den,“ and his 
monitress said to him The perils of this 
place I better wot than thou; therefore I rede, 
Beware.” I am not without hope, however, that 
I may be able to keep my snarling muscles 
quiescent. , 

I shall direct attention chiefly to the Atlantic 
currents, as being those whose real direction and 
extent are best known, and those, moreover, whose 
characteristics are most important to European 
nations. 

Let us begin with the surface currents, and 
though the system of surface circulation can 
scarcely be said to have a real beginning, let us 
start with the great equatorial currents which 
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flow westwards from the Gulf of Guinea,* or more 
correctly from the Bight of Biafra. We speak of 
the westwardly equatorial currents, because not 
unfrequently there is an equatorial eastward 
current running between two much more important 
tropical westward currents. ‘Yet ordinarily there 
is one great westward current running in an un- 
broken stream from equatorial Africa to the shores 
of Brazil, and even when this great current is 
divided into two by an eastward current this last 
is only to be regarded as a sort of ‘‘ backwater.” 
The water moving westwards is relatively cold, 
more especially on the African side of the Atlantic. 

The accompanying map exhibits the nature of 
the surface circulation of the North Atlantic. It 
is constructed on one of the forms of equal sur- 
face-projection described in my ‘ Essays on 
Astronomy,” and has the advantage over the 
ordinary Mercator’s charts of exhibiting the true 


* Along the shores of the Gulf of Guinea there flows 
an easternly current, several degrees warmer tbau the 
equatorial current. 


dimensions of the various currents. I would, how- 
ever, invite the student who wishes to familiarise 
himself with the true nature of the Atlantic 
cnrrents to construct other maps ; for instance, a 
polar map on the first method of equal-surface 
projection described in that essay, and a 
map of the whole Atlantic on the second 
plan, taking the meridian 40° west of Green- 
wich as the central one. 

Of the water carried westwards by the great equa- 
torial movement, the most important portion after 
reaching Brazil is carried northwards towards the 
West Indies. The reason of this is obviously to be 
found in the fact that Cape San Roque, forming 
the jutting angle of Brazil, lies several degrees 
south of the equator. The portion carried south- 
ward forms the Brazil Current, and after travel- 
ling along the shores of South America almost as 
far as the mouth of the La Plata, acquires gradu- 
ally an eastwardly motion which eventually 
carries it back across the Atlantic towards the 
Cape of Good Hope, there to pass northwards 
and so again to traverse the Bight of Biafra. The 


surface-circulation in the south Atlantic is thus 
seen to be comparatively simple 


The larger portion ef the equatorial current is 
carried less quickly northwards, because the 
northern shore-line of Brazil and Guiana is in- 
clined at a much smaller angle than the south- 
eastern to the west vardly course of the great 
equatorial currents. Thus the water which is 
carried towards the West Indies has time to 
acquire under the tropical sun a much higher 
temperature than it had possessed when traversing 
the Gulf of Gainea. It is divided into two parts 
by the quasi-barrier which the West Indian 
Islands (or rather the semi-submerged mountains 
of which they form the creste) oppose to its pro- 
gress. A comparatively small portion finds its 
way into the Caribbean Sea, and making the cir- 
cuit of the Gulf of Mexico, passes out eastwards 
round the peninsula of Florida. We may fairly 
assume that this portion is comparatively small; 
imply because this true gulf stream, passing 
between Cuba and Florida oman eastern course 
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Orkney, Shetland, and Faroe Islands, the nort! 
of Norway, and even Spitzbergen; and sinc: | 
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wold continue so to move for at least some con- 
s,ferable distance, were it not in some way 
dotiected. But it actually turns almost due north- 


land the Gulf Stream loses its special character- 
istics. As Dr, Hayes remarks, its strength 
diminishes ; the air of a higher latitude brings its 
temperature down to that of the North Atlantic 
generally” (not, however, without raising the 
temperature of the North Atlantic to some 
extent); “the water loses all itg Gulf Stream 
character as to course, Warmth, and flow (and as to 
colour also); and it dies away into tho sluggish 
Atlantic drift which sets from & westerly to an 
easterly direction.” It is not ao generally noticed, 
but will scarcely, I suppose, be disputed, that the 
Gulf Stream water Strengthens, and that: appre- 
ciably, this sluggish Atlantic drift. Then it is 


furnished by the surface-temperature of tha: 
north-eastern portion of the Atlantic Ocean whic: 
intervenes between Iceland and the North Cin: 
and then stretches away to the eastward betwee: | 
Spitzbergen and Nova Zembla, seems at first 
sight conclusive to the like effect. A larat 


Bahama Bank. But wonld equally establish 
our position ; for if the Bahama Bank is thus 
eGctive in diverting the whole of this now swiftly 
moving current, the Windward Isles may be 
awzmed to. be correspondingly effective in divert- 
img ihe greater portion of the sluggish equatorial 
eurent. Moreover, if we remember how shoals com- 
monly take their origin, we may consider that the 
55 of the Bahama Bank is probably due 


been collected of late years; and this has been mo: 
ably digested by the eminent German geograph::, 
y| Dr. Petermann, who hag recently put forward a 
series of maps for different periods of the year, i: . 
whioh these observations are embodied, and the: \ 
results made obvious to the eye by the course 01 
the lines of equal temperature,” which in th, 
Summer pass between Iceland and the Shetlar. 
Islands, a little to the east of north towari 
Spitzbergen, and thence with more of an Casta! 
bend even beyond the seventy-fifth degres ç ! 
north latitude. The existence of & warm stresy 
in this direction has been confirmed stil! mor 
recently by two adventurous officers— Lieutenan 
Jalias Payer, of the Austrian army, and Lien 
tenant Weyprecht, of the German army—wh 


Stream implies that the latter portion had pre- it is admitted by all that the southern part of 
wailed over the former, and, therefore, that it is | this ~omrrant which the Edinburgh Reviewer 
the most considerable portion. I must mention, | actually reg as identifiable with the Gulf 
kovever, that the Edinburgh Reviewor holds | Streams) traverses the Atlantic until, nearing the 
the part which enters the Caribbean Sea to be the | Azores, it joins the southwardly Guinea current 7 followed its path last summer in a small snilin 


8 . while the northern part passes on a north-easterly vessel hired by themselves, and state that the 
Ee this as it may, the Gulf Stream Proper has | course, which carries it between Britain and found open water from east longitude 42° to ea: 
aired, during its arent, cbaracteristica perfeotly Iceland, between Sweden and Spitzbergen, longitude 60°, even beyond the seventy -eizat 
antinet from those which it had had when entering | onwards, even asfar ag the very neighbourhood parallel of north latitude, the highest Point the 
ihe Caribbean Sea, or from those Possessed by the of Nova Zembla. Lastly, it is admitted by all! reachad being north latitude 79°, in east long 
Ine portion when approaching the Bahamas. that, directly or indireetly, this great north- tude 43. A Russian expedition under Princ 
In the first place, having traversed a much longer | easterly current causes the climate of Great Alexis Alexandrovitch, of which the distinguishe 
evurse under the same intense tropical heat, the 


Britain, and of the north-western parts of Europe 
Gulf Stream has become much warmer than the generally, to be milder than that of North 
ber stream. In the fecond place (probably 


American regions in corresponding latitudes, 
from having traversed the ontlets of the Missis- It might appear, then, that all these things Mildendorf has stated to the Imperial Academ 
mp, and 80 carrying with it the finely-divided 


being admitted, no question of any importance | of St. etersburg that “the corvette Waja 
mator brought down by that river), the Gulf 


remains so far as the actual facts of the oceanio has proved the extension of the Galf Str-am t 
Beam has acquired a peculisr blue colour, some- Surface-cironlation are in question. We shall the West coast of Nova Zembla, and that w 


presently see that a question bas arisen as to the find it on the meridian of Banin Noss (in eas 
cause of the observed facts; bat as to their longitude 434°) still of a width equal to tw 
nature everything that seems worth discussing at dogrees of latitude, and of a temperature of fifty 
all appears to be satisfactorily disposed of. four degrees Fahrenheit, ooo ling down only four c 

Let those readers who in their simplicity have | gix degrees at depths of thirty and fifty fathoms. 
adopted this notion hasten to dispossess them- 43 if to remove all question as to his rec 


selves of it by reading some remarks by Dr. Hayes, | opinion the reviewer immediately adds that h | 


between Nova Zembla an Iceland; and Yo: 


the American explorer, quoted with approval by 
the Edinburgh Reviewer. The latter having 
repeated from “ Lothair” “a sneer at the shallow 
nonsense which has been talked about the Gulf 
Stream, and at the exaggerated estimates of its 


mae (about two-fifths of the channels maximum 
depth), and its mean rate of flow probably about 
Sè miles per day. 
3 shall not follow the Edinburgh Reviewer in 
considering the details of the progress of the Gulf 
from the Narrows of Bemini to Cape 
Hatteras, — though in themselves of th 


that an attempt to penetrate the polar ice-wal] : 
the north-east of Spitzbergen is more likely to b 


successfal than the search for a ass. in an. 
well as women) who ought to have known better” | otpa : = a 


(these are the reviewer's words, not Mr. Disraeli's) 
Proceeds as follows: “Ag Dr. Hayes truly 
remarké, Weather predictors without end have 


Mildendorf, whom he regards as a distinznishe 
launched upon it their stupiditios; meteorolo- 85 om 


savant; and (3) the reviewer himself, who n 


“manic cioulhstion. Sufoe it eE far as | gista 5 „ (eic) a 3 doubt does not regard himself ag either shallo: 
ras the Gulf tinetly re- assumptions respec mg At; theorists of all kinda! op stupid, seem all agreed as to the ve int 
sable, and that even off Bandy Hook (New 1 ianh 


stupidities and oror 5 . the 
a the o ointe seei 
par hour. Off Nantucket the ‘breadth of the mie 

tasrent is about 410 miles, its winter 
2azaperature only 10° below that Which it had in| another spins it round the Atlantic Ocean, and its 
the Florida Channel, and its rate of flow still | wide-spread arms close upon a stagnant sea. 
pearly one mile per hour. It bas at this part of Through means such as thege mankind has come 


After diligent search for the a le of discon ' 
to look upon the Gulf Stream with a certain degree j : 2 


the student of the review will be led to the on ! 
clusion that it is neither more nor fess than tk 
name *‘ Galf Stream.” We have scen that Vo 
Mildendorf calls the warm carrent whioh pass. 
by Nova Zembla the Galf Stream. In thi 
it appears, he has shown shallownesa ai 
stupidity. Dr. Petermann has equally cor 
mitted himself, or, rather, hag committed a me 
serious offence. For Von Mildendorf miè: 
have used the offensive epithet only throw 
inadvertence; but Dr. Petermann not mit 
uses it, bat has the hardihood (we mrt 
almost say the cruelty) to maintain that “itis: 
matter of no consequence.” Moreover, a; oa 
reviewer eadly admits, p. other physical ger 
n 3 i 
brought to the British Isles by the water th: „ 8 55 7 
: the “distinguished savant” the emi 
18 ample evidence that the cold of some parts of grapher,” mh u 155 e 3 3 

targe Mediterranean ig due to ite perenne 1 Wa the north polar ieee greatly mitigated by an that for a moment his confidence deserta lim a 
cles brought down by the Lower Rhone and other afflur of water bringing with if the comparative instead of applying afresh to them directly, t} 
„ers, which discharge themseives iuto its western | warmth of temperate seas. It has long been known lash which has indireotly reached ‘then bo” 

n, and by the Nile in its eastern.” It will be re- that cocoa-nuts, tropical seeds, trunks of tropical ceeds thus milly: To ear beli f, of hi © Pro 

trees, timbers and spars of ships wrecked far to the shall presently Bi plain tha unde the 0 ich N 
t| sonth, and sometimes portions of their cargo, are Stream has no nay to do with the intow into 8 
fonnd on the shores of the Western Hebrides, the polar area, than with the ripening of ora 3 pe 
* Ho gays that the great equatorial current is Partly Naples, or the Maintenance of Catholicism at 

supplied“ by the return of a portion of the Gulf 2 Team.” Rome, 80 that, even if its current were to 


be 
:! e .. ———ñʃñ„ñ8ñ — 


same would, of 
marse, apply to the less characteristic bat larger 
Dent which has arrived at the same Iatitudes 
wmifout circuiting the Gulf òf Mexico. 

Now here we approach a critical part of our 
abject. It is admitted by all that off Newfound- 


some new fancy, and, pursuing some new course, 
upset the physical and moral status of the 


Now we have seen that the writer who thus 
indorses Dr. Hayes's diatribe, is among those 


et sedimentary particles brought down by the Rhone 


a? greater or lesg depth. See also Dr. Oar enter's 
a Report of Researches in the Mediterranean,” in the 
“tuceedings of the Royal Society,” VoL XIX., p. 200. 
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ontirely diverted by the cutting of a wide channel 
hrough the Isthmus of Panama, not only would 
he climate of the British Islands suffer very little, 
ut a north-easterly stream of warm water... 


vould still mollify the severity of polar cold, and' 


1elp to render Spitzbergen and Nova Zembla ac- 
sessible to arctio voyagers.” This belief, in which 
I cordially concur, would seem to afford excel- 
lent reason for rejecting the name Gulf Stream 
whenever the eourse of the stream shall thus have 
been diverted, hut scarcely seoms to justify the 
disuse of the name under the actual circum- 
stances ; still less would it appear to afford good 
grounds for using such hard words as shallow non- 
sense” and “stupidity.” If the course of the Danube 
vere intercepted in Baden, it is tolerably certain 
bat a mighty river would continue to flow past 
Vienna, Belgrade, and Ismail to the Black Sea; 
xor would the noble river which flows northward 
brough Germany be mach reduced though the 
Rhine were diverted in the Grisons: yet geo- 
yraphers are satisfied to call these rivers the 
Danube and the Rhine, not adopting new names 
\t every stage where some new influx changes the 
ize and character of either. And the title 
‘Gulf Stream” has, in like manner, advantages 
n point of convenience, which are likely to pre- 
rent geographers from rejecting it yet awhile. It 
nay mislead some few into supposing that the 
vhole of the great north-easterly ourrent has 
massed through the Gulf of Mexico, just 
s we can conceive that some few students 
geography might imagine all the water which 
ows past Cologne, or Coblentz, to have come from 
he Grisons, or all that flows past Nikopolis to 
ia ve come from Baden. Almost every convenient 
iame however, is open to some such disadvan- 
age; and the student of oceanio circulation 
vho finds he has been to some degree misled by a 
ame must not mistake the detection of his error 
r a great geographical discovery. 

Majora canamus. 

We have hitherto considered surface-currentsa 
nly. We have not, indeed, considered all the 
nrface-carrents which traverse the North 
.tlantio; bat: the principal streams have been 
adicated, Wemust.now-direct. our. attention to 
ubmarine currents. 


(To be, continued.) 


THE MUSEUMS OF LONDON.—I. 
TRE Museum or Pracrieau GEOLOGY. 


pa institution is situated in Jeemyn-street, 
S. James’s ; and incorporated. with it in the 
ame building are the Royal School of. Mines, the 


)ffice of the Geological Survey, and the Mining 


decord Office. It originated in a suggestion made 


o tho Government by Sir H. T. De La Beche, in 


835, that in the newly-instituted Geological 
zurvey lay the means of collecting fossils, rock- 
pecimens, &o., in illustration of the maps and 
yublications of the Survey, and also the oppor- 
unity of bringing together practical illustrations 
f the arts and manufactures more or less con- 
ected with geology. The suggestion was adopted, 
ind offices first set up at 6, Craig’s-court, which, 
lowever, were speedily outgrown, and the present 
building was erected by Mr. J. Pennethorne, and 
‘pened in May, 1851, by H. R.H. the Prince Consort. 
“he School and the Record Office are subsequent 
mtgrowths of De La Beche's idea; it has lately 
jeen proposed by the Royal Science Commission 
b separate the School and Museum, but no 
firther action has yet been taken. The institu- 
ton, as well as the survey, was first placed under 
t.o direction of De La Beche, the founder, at 
wiose death they passed to the late Sir R. Mar- 
clison. Professor Ramsay has succeeded Sir 
Rederiok as Director General of the Geological 
Suvey, and the post of director of this institution 
is tached to that office. . 

Vith regard to the School, the names of such. 
mei as Owen, Tyndall, Huxley, Frankland, 
Ramay, Perey, &c., who are, or have been, pro- 
fesacs, are sufficient proof of its high standard. The 
Musam aims at setting before the public the 
econmic value of geological knowledge, the 
princijes of obtaining and utilising those mineral 
producions which are so important to us, and also 
of afforing to the student as complete an illus- 
tration a possible of the geology of the United 
Kiogdon Under these circumstances, it is sur- 
‘prising tat the Museum is so little known, ever 
among tb people of London, while it is rarely 
kound on te list of interesting places to be seep 
dy countryvisitors. Many who hear of it regard 
s tas a“ dr” collection of old stones; and under 
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this impression neglect the many objects of general 
interest which it contains. We recommend to 
all our readers who have the opportunity, and who 
have never yet. visited it, to do so, and if usefal, 
curious; or instructive natural objects have any 
interest for them they will not be disappointed. 
The Museum is opened gratuitously every day in 
the week except Sundays and Fridays; on Monday 
and Saturday from 10 a.m. to 10 p.m., on other 
daysfrom 10 a.m. to 4 or 5 p.m., according to the 
season. It is also closed for a month from August 
10th to September 10th. 

The Museum itself may be described as consist- 
ing of one large oval room, lighted by means of a 
glass roof, and at night by gas-jets near the roof. 
The entrance leads first into a hall, connected 
with which. is the lecture theatre, capable of 
seating abont 600 persons. Having ascended to 
the principal floor, we see how the whole of the 
wall space is utilised by means of two narrow 
projecting galleries running round the greater 
part of the building, and having upright wall cases 
on the one hand and flat table-cases on the other. 
The palwontological specimens are, with one or 
two exceptions, confined to these galleries. 

The building is a practical illustration of the 
application of geology to the arts, the materials 
being selected with a view to thisend. The front 
in Piccadilly (eing, however, without an entrance 
there) is of dolomite or magnesian limestone from 
Yorkshire, similar to that employed for the 
Houses of Parliament, but the difference in the 
state of preservation of the two buildings is very 
instructive. The front in Jermyn-street, where 
is the only entranca, is partly of the above stone 
and partly of red Suffolk bricks. The steps at 
the entranesere of gramite, frem Peterhead, and 
at the doorway Is a. la oí: slate: from Penrhyn. 
The pevement:and steps leading into the hall is 
of Portland sene the: side walli of: Derby- 
shire alabaster, while in the hall. columns. and 
slabe of! serpentine are ineladed iio the wails.. The 
floor im: tha, cemtte: off thre: hall! iss foamed of a 
tesselated’ pavementt saxroumdédi byy slabs of 
polished ‘granite. . 

To the student of geology the Mirseuse affords 
an opportunity (too often wanting. to: the town 
student) of seeing for himself spooimseme- of the 
various rooks which form the crust:of: the earth, 
and of the fossile which they contain: Although 
the specimens exhibited. are mainly such. as aro 
found in the British Islands. still they are so 
typical that they mag. well. seeve as:cpeeimens of 
universal geology. As- a codléctiom od British 
fossils this stands unrivalled, aad as.thie depart- 
ment. is in the hands of Proféssor Huxley, we 
may rest assured of ite bei arranged to the 
best educational advantage. The fossils are 
badly classified in stratigraphical order, oom- 
meneing with the Cambrian fossil in the end 
lawer-gallery case on the left hand of the visitor 


| am he enters the principal floorr Oa. the floor of 


the room is a fine block of serpentineus limestone 
with remains of the Eozoén—the eagtieat known 
fossil—from the Laurentian distriet of Canada, 
and in a case near will be fonnd a. longitudinal 
section of the fossil, showing its arrangement in 
cell layers. There is a very fine collection of 
trilobites from the Silurian and Devonian rooks, 
and the carboniferous fossils (the vegetable 
remains being placed in the wall cases) aro well 
represented. In each of the formational divisions 
there is a sub-classification into families and 
genera, and the majority of the specimens are 
marked not only with the generical and specific 
name, but also with the name of the bed and the 
locality where it occurs. In the recesses of the 
upper gallery will be found a fine collection of rock 
specimens, inclading an interesting collection of 
specimens exhibiting traces of glaoiality, e.g., 
strix, &o., some of which, from the Permian beds, 
are adduced by Ramsay as proofs of the recur- 
rence of glacial epochs. There is also a. collec- 
tion of volcanic products from Etna and Vesu- 
vius, and a second collection of specimens 
(together with a model) from the district of the 
extinct voloanoes of Auvergne in France, affords 
an opportunity of convincing ourselves of the simi- 
larity of these products in (geologically) ancient 
and modern times. In this upper gallery is 
shown a small series of photographs of portions 
of the south coast of England, and we cannot 
bat express our opinion as to the desirability of 
obtaining a complete series for the whole coast, 
In the horseshoe series of cases on the prin- 
cipal flobr is a splendid and showy collection of 
minerals arranged under the heads of the prin- 
cipal elements —oarbon, sulphur, &o. This is, of 
course, not comparable for ite completeness to 
ollection. i 


the in the British Museum, bat is pro- 
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bably, for that very reason, more likely to attract 
the attention of the general visitor. E 
interesting in a metallurgical point of view is tise 
very large collection of specimens of ores of the 
various metals, and in the table cases will be 
found numerous illustrations of the various pre- 
cesses connected with these, as well aa the pre- 
perties and uses of the products. Some articles, 
as swords, gun-barrels, &o., are shown in the 
different stages of manufacture, as are also 

and bottles in another portion of the bailding. 
One case is devoted to electrotype reproductions, 
including coatings of leaves, tubes of the pitcher 
plant, fossils, beetles, &c., with copper by this 
process. 

But the economic value of the Museum i, 
perhaps, most strikingly displayed in the ceramie 
series. First of all there is a very complete 
collection of specimens of clay suitable for 
pottery from the various geological formatioas, 
and the manufacture in various stages of its pro- 
gress is wellillustrated. The series extends from 
the date of a Babylonish brick and Egyptise ob- 
jects, through the Roman productions in our island, 
chiefly from Caistor, near Peterborongh (where 
ancient kilns have been found), througk the 
varieties of majolica and Palissy wares to tha 
Staffordshire and Wedgwood productions of rent 
times, The institution is fortunate in pouncesing 
a good representative collection of Wedgweed's 
manufactures, including the copy of aa sutiqus 
vase. In two rooms at the opposite end of thie 
floor will be found models of implements end 
machines used in mining and metatiargiesi 
operations. 

On the floor of the hall are several casce con- 
taining oubical specimens (about Gin.) of the 
building stones found in this country, which wese 
collected for the purposes of the committes 
appointed to select materials for the Houses ef 
Parliament. A gigantic figure of Hercules is exo- 
cuted in stone from the same quarry whence wes 
taken the stone for the Houses. Large polished 
pedestals of marble, and table inlaid with marblis, 
in various patterns are also placed here. 

Sach is a brief desoription of the main features 
of this Museum, and we think the aime ef the 
projectors expressed in their address on the opem- 
ing ceremony were not too high, that these eollee- 
tions might be made and arranged ee 
reference to instruotion, so that those in 
might be enabled to judge how far our known 
mineral wealth might be rendered available for 
any undertaking they might be required to dtreeé, 
or were anxious to promote, for the good or orne- 
ment of their country.” W. E W. T. 


ASTRONOMICAL NOTES FOR AUGUST. 
By a FELLOW or rae RoYAL ASTRONOMICAL BoamrE, 


HE right ascension of the Sun at Greenwich 
mean noon on August 1 is Gh. 47m. 27-Se, 
and his declination north 17° 53’ 50:7”. He wii, 
therefore, be situated to the east-south-cast of 
ô Canori, and pretty near to the star in question. 
He rises in London on the Ist at 4h. 26m. aun, 
and sets at 7h. 45m. p. m.; his rising and setting, 
in the same locality, taking place on the 3 let at 
5h. 12m. a.m. and 6h. 47m. p.m. respectively. 
The equation of time is additive (but rapidly 
diminishing) during the entire month. On the iat, 
6m. 1-148. must be added to the time of appareat 
noon to obtain that which a properly reguisted 
clock should show, and this, as we have seid, 
decreases, so that on the 31st, mean noon is only 
1:58s. in advance of apparent. The ecmi-dia- 
meter of the sun at the instant of his apputse 
to the Greenwich meridian on August ict is 
15’ 47:9’, and this will occupy Im. 6598 of 
sidereal time (which is equivalent to 0:186. tesa ef 
mean time) in its transit. On the 31st the solar 
semi-diameter will have increased to 15° 53, 
but this will only occupy 1m. 4:43s. of sideread 
time (convertible, as before, into mean time by the 
subtraction of 0188.) in its passage over the 
meridian. The sidereal time at Greenwich mran 
noon on the istis Sh. 41m. 36-14s. ; and oa the 
31st, 10h. 89m. 52:79s. ; the mean time st eidereal 
noon, or mean time of transit of the firet poiut of 
Aries being 15h. 15m. 53-408. and 13h. 17m. 561 
on those days respectively. Before dismirmeg 
this portion of our Notes,” we would ir wirs 
attention to the curious fact that aitbouzh 
Schwabe’s period (for the present cycle) of masi- 
mum frequency of sun’spots has oerteiuly passed, 
a supplementary maximam—if we may sospeak— 
seems to be in progress just now; and groepe „f 
spots of great size, extent, and beauty reward the 
notice of the observer. 
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The Moon will be New at 9h. 456m. a. m. on the 
4th; will enter her first quarter at 5h. 52°3m. 
a.m. on res 12th; be 1 at 5 8 in the 
evening of the 18th; and enter her last quarter 
at Sh. 348m. on that of the 25th. She is 26-7 
days old at Greenwich mean noon on the 1st, and 
28:7 days old at the same hour on the 3rd. Then 
at noon on the 4th her age will be 0-1 day, and 
so on until the 31st, when it will, of course, be 
27:1 days. At 2 o'clock in the afternoon of the 
11th, Libration will bring an additional on of 
her south-east quadrant into view, while at 8 in 
the evening of the 23rd the same cause will operate 
in the exhibition of more of her south-west 
limb. The Moon will be in conjunction with Mars 
at 10h. 36m. a.m. on the 2nd; with Uranus 10 
minutes before noon on the 8rd; with Jupiter at 
5b. 39m. a.m. the next day; with Venus at 
7h. 15m. in the evening of the 4th; with Mercu 
at 2h. 10m. on the afternoon of the 6th; with 
Saturn at 3h. 50m. a.m. on the 16th; again with 
Uranus at 9h. 12m. on the night of the 30th; 
again, too, with Mars at 5h. 29m. on the "y 
morning of the 31st ; and, lastly, once more wi 
Jupiter at 11h. 41m. the same night. Our notices 
of the separate planets will, however, show why 
these conjunctions will all be invisible. 

Five actual occuitations of, and four close 
approaches to, fixed stars by the Moon will occur 
during the month of August. Firstly, on the 
night of the 10th, at 9h. 43m., the Moon will pass 
98 close to 96 Virginis, Then, on that of the 

th, at 9h. 47m., A Librm will disappear at her 
dark limb, to reappear at her bright one (after 
the Mosn has set) at 10h. 52m. On the evening 
of the 15th, at 7h. 50m., o Sagittarii will dis- 
appear at the Moon’s dark limb, reappearing at 
her bright limb at 8h. 53m. Again, on the 20th, 
just as 30 Piscium is rising, at Sh. 31m. p.m., it 
will beocculted by the bright limb of the Moon, 
reappearing afterwards at the dark limb at 
9h. 28m. Subsequently, on the same night, at 
10h. 8m., 33 Piscium will disappear at the 
bright limb; to reappear at the dark one at 
llh. 1lm. The Moon will pass quite close to 
B.A.C. 17 at Ih. 22m. in the early morning of 
the 21st. During that of the 22nd, at 2h. 5m., 
26 Ceti will disappear at her bright limb, reappear- 
ing at the dark one at 3b. Im. Lastly, at 
2h. 43m. a.m. on the 24th, and 2h. 55m. a.m. on 
the 28th, she will be almost in contact (as viewed 
trom Greenwich) with 38 Arietis and 5 Geminorum 
respectively. |; 

Mercury is an evening star at the beginning of 
this month, setting on the 1st about 50 minutes 
after the Sun, from which he attains his greatest 
eastern elongation, 27° 19’, at 2h. 46m. a.m. on the 
3rd, very evidently below our horizon. After this 
he of course appreaches the San again, and sets 
gooner and sooner every evening, until he becomes 
invisible from his proximity to it. He willactually 
be in inferior conjaction with the Sun at 7h. 51m. in 
the evening of the 30th. His conjunction with the 
Moon at 2h. 10m. p.m. on the 6th has been already 
spoken əf; and we may add that he will also be in 
conjunction with Venus at 2h. 53m. on the afternoon 
of the 23rd. His diameter will increase from 
abont 7” at the beginning of August, to nearly 
10” during the middle third of it; and during 
the commencement of the last half of the month 
he will be pretty favourably situated for observa- 
tion in daylight. It is almost needless to add 
that an equatoreal is indispensable forfinding the 
planet 8 5 these circumstances. 

Venus having (as stated last month) passed her 
superior conjunction on the 16th of July, is now 
travelling eastward, and is an evening star. She, 
however, only subtends an angle of some 10“, is 
very nearly round, and is, altogether, a very 
unsatisfactory telescopie object. She sets on 
lst only 20 minutes after the Sun, and half an 
hour after him on the 31st. Her conjunction 
with the Moon at 7:15 p.m. on the 4th, and with 
Mercury at 2h. 53m. in the afternoon of the 
23rd, have been noticed above. 

Mars is a morning star. Rising on the 
Ist at about 2h. 27m. a.m., and on the 31st 
at 2h. 14m. He travels during August from 
a barren region to the north-east of à Geminorum, 
to a point to the north-east of d Cancri. 
His southing takes place on the Ist at 10h. 
4m. a.m., and on the 31st at 10h. 3m. a. m.; 

and his setting, of course, in bright sunlight 
during the whole month. His diameter is still 
under 5”, and he is therefore absolutely desti- 
tnte of any interest whatever for the observer 
with the telescope, merely presenting the aspect 
(of which we have spoken on former occasions) of 
a large red fixed star. We bave noticed under 
another head his conjunction with the Moon at 


10h. 36m. a.m. on the 2nd, and at 5h. 29m. a.m. 
on the 31st. He will also be in conjunction with 
Uranus 57 minutes after midnight on the 23rd. 

Jupiter will be in conjunction with the Sun at 
4h. 5m. a.m. on the 3rd, and will, consequently, 
be absolutely invisible during the earlier part of 
the month. He will, however, later, become a 
morning star, rising some two hours before the 
Sun at the end of August. He is travelling 
towards the east, through a particularly void 
region of the heavens, in the constellation Cancer. 
We have previously spoken of his conjunction 
with the Moon at Sh. 39m. a.m. on the 4th, and 
at 11h. 41m. on the last night of the month. 

It is possible that the reappearance of satellite 
4 from occultation at 3h. 17m. a.m. on the 30th, 
and the disappearance of satellite 1 in eclipse at 
4h. 51m. 39s. a.m. on the 31st, may be caught; 


ry | while at 4h. 18m. after midnight on the same day 


(i.e., at 4h. 18m. in the early morning of Sep- 
tember 1), the egress of the first satellite from 
Jupiter's face will be visible. 

Saturn is now the leading object in the night 
sky, but is still too close to the horizon, even at 
its culmination, for satisfactory observation. It 
might be worth while, however, in observing 
Saturn at present, for the amateur to try the 
effect of the exceedingly ingenious eyepiece in- 
vented by the Astronomer Royal, for the correc- 
tion of that chromatic aberration which tends, 
inter alia, to rendera planet at so small an alti- 
tude indistinct. Saturn rises on the Ist of 
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August, about half - past six o'clock in the evening, 
is on the meridian at 10h. 27:4m., and sets about 
2h. 23m. the next morning ; his rising, southing, 
and setting on the 31st taking place at 4h. 25m. 
in the afternoon, Sh. 234m. in the evening, and 
21 minutes after midnight respectively. He re- 
mains in Sagittarius during the whole of August, 
and is travelling slowly towards (and a little to 
the south of) the star * in that constellation. 
The part of the sky through which he is passing 
is almost a blank. We have mentioned above 
his conjunction with the Moon at 3h. 50m. a.m. 
on the 16th; but this will obviously happen after 
he has set. 

Uranus is a morning star, rising on the Ist 
about 3b. 39m. a.m.; and on the 31st Ih. 50m. 
after midnight. As he souths and sets in broad 
daylight during the earlier part of the month, and 
sets in strong twilight at the end of it, he must be 
looked for before sunrise. Heis situated in a 
barren space in Cancer, and may be fished for on 
a line joining 20 and n in that constellation. This 
is, though, only a very rough direction for finding 
him; as, at the beginning of August, he will be 
slightly above such animaginary line ; and below 
it towards the end ofit. The conjanctions of this 
planet with the Moon at 11h. 50m, a.m. on the 
3rd, and at 9b. 12m. p.m. onthe 30th; as also 
his conjunction with Mars at 12h. 57m. p.m. on the 
23rd have been referred to under other heads. 

Neptune is now coming into view in the night 


sky; rising on the Ist at 10h, 8m., sputhingthdnext 


and saws, and for substituting others Æ regui i 


morning about 4h. 59m., and setting, of course, 
in sunlight. At the end of the month he will rise a 
little after 8 o’clock in the evening, and be on the 
meridian abont 3 in the early morning of the 
succeeding day. He may be fished for very 
slightly to the north-east of o Piscium during the 
early part of August; just to the east of that star 
about the 16th; and, later in the month, to the 
south of east of it. It requires, as we have before 
intimated in these columns, a thoroughly good 
telescope to satisfy the young observer of 
planetary nature of this distant member of 
system. 

The famous shower of shooting stars, annually 
visible on a night, or nights, from the 9th to the 
11th of August (chiefly on that of the 10th, 8. 
Lawrence’s day), must be familiar to 
observer who reads these lines. All, then, that is 
necessary is to remind the student to wateh, on 
all three of the nights named, fora spectacle 
which must certainly well reward his vigils. 


TENONING MACHINE. 
MACHINE for cutting tenons, by what is 
claimed to be an improved method, has been 
recently patented by Mr. C. M. Lloyd. The arrange- 
ment of the saws diagonally on the shaft is the 
principal peculiarity of the invention, which will be 
understood from the accompanying engraving. By 
this means the inventor claims that a clean and 
perfectly true tenon and shoulder is formed; that 


the snws are readily adjusted to cut any desi 
thickness of tenon witheut loss of time, and th 
the saws can be sharpened whilst in position fo 
working. Instead of placing the saws to run tray 
on the shaft, they are attached to “ ran zig- ag, 
that their peripheries cut over the surface À 
tenon in widths of 34in. more or less as may b 
desired. The saws are kept in position by be 
collars, and are secured to the shafts by keys an 
screw nuts. The inventor says that it is obvior 
that a circular saw set at au angle ona shaft will) 
each revolution present all segments of its cire 
ference to a different portion of the face of the 

and will travel the exact distance between the le 
position of the saw, at any given moment, sut 
perpendicular line drawn from the uppermost 
of the saw at such moment. Upon this prineiple! 
saws are applied to the shaft, fixed do 
aud keys, and, according to the angle at w : 
are thus fixed, so will their proportionate trast 
for cutting the tenon be regulated. 


? 


In the figure, which is partly in section, A 3 
the apper and lower shafts set in gun metal jorme 
the shafts rotating at a very great speed, — 
according to the character of the wood to beca’ 1 
shafts carry the four circular saws E, F, &o Set 
diagonal grooves, in the collars I I, the? az 
being equal, although in reversed direct#™S; 
lower shaft being in section, the arrangarént © 
fixing the saws is clearly shown, the ke 

a ° 


— 


O in dotted lines serving to keep the coll 
position. Provision is made for removin 
by means of Bcrew nuts, whereby the 

tweenh\thegawiimay be changed, thematermad 


. 


= — 


JuLY 26, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 383. 


477 


washers K K, or others maintaining such intervening 
space between them, and the position of fhe saws 
on the shafts may be altered in order to form the 
shoulder further from the edge of the wood or 
timber, or vice versd, by means of the nuts seen in 
the engraving. The depth of tenon is regulated by 


re ee Ar the upper shaft A by the 
screw gear M, and by enit the height of the 
table T corresponding. 

For the feeding arrangement N is a bracket, 
capable of sliding vertically in — its elevation 
83 regulated by the endless screw P; this 
bracket carries the transverse sliding table T, in the 
bed of which the wood is set and adjusted to the 
saws exactly as desired, and flxed by any means, 
the bed and table being made to travel in the 
bracket by manual or other power. The operation 
of the machine is as follows: — Let the part r of the 
wood be the tenon supposed to have been cut by 
the saws E, F, G, H, then the saw E will have cut 
from the point E, tothe point F, and the saw F will 
have cut from F to the shoulder of the tenon; the 
teeth of the ve saws thus having travelled 
longitndinally along the tenon from those points 
exactly in accordance with the diagonals. The saws 
are, of course, run with great rapidity; the chief 
value of the machine, however, appears to be the 
facility with which it can be arranged to cut diffe- 
rent sized tenons. It is not 8 on an in 
tion of the drawing how a perfectly true shoulder“ 
is obtained. 


NOVEL METHOD OF DESTROYING VERMIN. 


A MEETING of scientific gentlemen and others 

interested in farming and horticulture was 
recently held at South Kensington to witness some 
experiments with a patent vermin asphyxiator, 


which claims to be a disinfector, vaporiser, and uui- 
versal famigator as well. The experiments were 
conducted under the superintendence of Mr. Frank 
Buckland, who, in an introductory speech, pointed 
out the advantages of some reliable destroyer for 
the insects that infest our gardens and fields, and 
also the larger vermin, like rats and snakes, that in 
some countries are even greater pests than the 
insect world. The rabbit question, which Mr. Buck- 
land jocosely stated had become a political clap- 
trap, was shown to be effectually solved by this new 
machine. The process is simple, and though not 
new, either in its effects or means of application, is, 
however, so effectually concentrated and made prac- 
ticable in this machine as to be to all intents a novel 
affair. By means of a fan, turned by hand, sulphu- 
rous acid gas can be driven through a nozzle into 
drains, rat, rabbit, and snake holes, and the gas 
either drives the vermin out, so that they can be 
killed outside, or it suffocates them in the holes. 
Some amusement was caused by a rat that was to 
de smoked out of a burrow made for the purpose, 
scaping and biting two of the bystanders who 
ttempted to catch bim. However, when caught 
ud put into the burrow, the asphyxiator soon drove 
out again. Some snakes were almost smoked 
adkilled. A piece of ges, and maggotty meat 
wa exposed to the action of the gas, and at once 
th maggots were killed, and the meat lost its bad 
odar. To people who have large granaries, 
maters, and others, the asphyxiator will be very 
valuble. An experiment with some weevils in a 
jar (corn killed them all in a few seconds. The 
pan itached to the fan can be filled either with the 
compund to produce sulphurous gas (merely pieces 
of brwn paper dipped in hot sulphur), when it is 
js bo to famigate thoroughly and destroy life, or 
ordinat smoke from grass can be used if it is re- 


8 to drive out rabbits from their burrows. 
he deodorising effects of sulphurous acid gas are 
well known, and there is no doubt that this machine 
would be very valuable to disinfect houses after 
infectious diseases. Its application to shrubs in 
the open air can only be but partial, but in n- 
honses it might be quite certain, and those 
subjected to the smoke were quickly cleared 
of their aphides. 


PHOTOGRAPHIC LABORATORIES. 


ITHERTO it is has been the custom for 
amateur pores hers to purchase the 
various articles they require separately, and from 
time to time, or else to obtain in the first instance 
a box of apparatas and chemicals, neatly and closely 
packed in their case, but by no means conveniently 
arranged, if the containing box is afterwards to be 
used as a receptacle for the apparatus when in use. 
Mr. Stanley's laboratories, as he calls them, are 
so arranged that 8 article has its place, and can 
be taken out or put back without displacing any- 
thing else ; indeed, it is easier to return the article 
used to its proper compartment than to place it else- 
where. Another advantage is that when the opera- 
tions are concluded, the whole affair can be closed in 


ute. 
Oar illustration will give an idea of the general 
arrangement. When the lid is raised and the front 
turned down, the whole of the interior is exposed ; 


the larger parts of the apparatus are contained in 
the back, each having its own division, while the 
chemicals and smaller articles appear in front, ar- 
ranged just as they might be in a chemist's shop. 
The front, which has proper means of support when 
open, serves as a table to work upon. 


In the larger gets of apparatus shown in the 
second illustration, there are two wings which turn 
outwards when the front is open, these contain the 
reserve stock of chemicals, the solutions in use for 
the time being occupying the central part of the 
case. 


CONCRETE BUILDING. 


1 following particulars of concrete building 

in Scotlawd, taken from the Aberdeen Journal, 
will interest several of our readers; the cottages 
referred to are in course of erection on the property 
of Mr. Lumsden of Pitcaple, a gentleman who is 
one of the directurs of a concrete company in 
London :— 

The whole process of building houses of concrete 
is so ex ly simple that the employment of 
skilled labour is quite unnecessary, and indeed 
the four labourers who were employed in the con- 
struction of the cottages referred to had never seen 
anything of the kind before, and yet they performed 
their allotted work without the slightest difficulty. 
A foundation having been laid, a double framework 
of wood, or panelling, 9in. apart and 18in. high, is 

laced above the foundations round the entire 
5 forming a kind of box. This panelling con- 
sists of pieces of wood, varying in breadth from gin. 
or Ain. to over lít., with a bead on the upper edge 
having an aperture by which the pieces are slid on 
to an iron rod. Being thus telescopic in construc- 
tion, the pieces of wood can be lengthened or 
shortened according to the extent of the building. 
At intervals between the panels are placed upright 
bars, called separating posts, several feet high, 
through which the iron rods supporting the panels 
pass and are secured. At equal distances of 18in., 
ascending upwards, there are apertures in the posts 


for the insertion of the iron rods, and the panellin 
round the entire structure can be raised with ee 
ease as the building advances. When operations 
are to be commenced, a quantity of packing, which 
may consist of rough stones of any shape, the 
more ragged the better, which forms the first layer 
of the building is thrown in, care being taken to 
keep the packing lin. from the face of the work, so 
that it may not show through it. When the 18in. 
of packing are filled up, the concrete, which is in a 
semi-liquid state, like mud, is poured into the box, 
and percolates down h the stones, thoroughly 
eee all cavities, and binding the stones and 
rubble together so tightly that the whole forms one 
solid mass. For a day the portion of wall thus 
made lies encased within the panelling. By that 
time it has become quite dry, and the panelling or 
frame is taken off and lifted up other 18in., the 
bottom of the frame resting where the top was 
before. Thus another box is formed above the 
piece of finished wall, and identically the same 
process which we have described is repeated, stones 
and rubble being thrown in, and the liquid cement 
wrp N over them. In this way 18in. of 
building are finished each day if the weather be 
good, so that in the course of a week the walls of a 
cottage 8ft. or 9ft. high are strongly and firmly built. 


When the panelling is screwed together to the 
separating posts, it is so mathematically exact, 
owing to its careful structure, that the wall is built 
as straight as if tested with a plumb line. Indeed, 
it cannot fail to be so, and it is interesting to note 
that the whole building is finished without the aid 
of a plumb line, which is quite unnecessary. 

A ‘noteworthy feature in connection with the 
building of these concrete houses is that the usual 
cumbrous and often dangerous scaffoldings which 


are used in erecting ordinary buildings is superseded 


by a much better, more secure, and much less un- 
wieldy arrangement, by which ropes are entirely 
dispensed with. Little hollow iron tubes, called 
cores, are placed in the walls, through which iron 
rods are inserted, connected with brackets, which 


are securely attached to the wall, being firmly 
screwed through the building with nuts. The 
brackets are just similar in form to supports used 


for shelving, and on the top of the brackets are laid 
the planks for the scaffolding, forming altogether a 
neat and strong support. : 

The two cottages, which are built as one, are 
32ft., in length, by 22ft., and 8ft. high. In each 
cottage there are three rooms, those in the front 
being about 12ft. square, and the back rooms 
measuring about 7ft. by 12ft. The cottages are 
lighted by two windows in the front and four in 
the back. The flooring is of concrete, which, being. 
thoroughly impervious to moisture, makes the 
apartments very dry and comfortable. It is intended 
to have the roof built in the ordinary way with 
rafters and slating, but it is not uncommon for con- 
crete to be used as a roofing material, for which 
purpose it answers very well. The outside walls, 
when built, are finished with a coating of concrete, 
about a quarter of an inch thick, a little tiner in the 
quality than that used for the ordinary building, 
which gives a smooth finished appearance to the 
structure. No supports are requisite for the lintels 
of the doors or windows, because after the concrete 
is hardened it is stronger than any support of wood 
or stone. When the building is in progress, spaces 
are left for the joists, and are temporarily filled 
with sand, which is easily removable at any time 
with a trowel. The spaces for the joists are made, 
alternately, 3in. and 6in. in depth on each side of 
the building, which diminishes the pressure on the 
walls considerably. 
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Houses finished in the way we have describe 


was at the same time inhabited bs the cave beart 
‘ame mach oben per than those built in the ordinary 


hymna, and lion—but the surrounding circum- 
stances and the characteristic features of the: 
earth in whioh they were ‘buried are points which 


bere walls, no lath or plaster being required, thongh | Sharp and angular as when they fell from the cliff, 


= coating of plaster in no way affects the concrete, | and are cemented by lime and oxide of iron into 
if n is preferred. 


THE FOSSIL. . MAN. 


ntier 
animated discussion in scientific ‘circles. The 
man, or more correctly, perhaps, we should 
@ay the skeleton, pu found buried several yards 


still living in Britain ; there dau be no doubt, too,| 
very conclusive evidenee that not only are the | that the climate during the Neolithic Period was 
stones lying where they fell, but that the bones i 
and flints are algo just where they were thrown 
by inhabitants of the caves above. 


within the compags of one article, and must by 
It will be readily understood that discoveries of 


Bat all these considerations cannot be brooch: % 


postponed till the report of Dr. Rivière on hü 


` this kind, and the conclusions to be drawn from | so-called “ osail” man is in the hands of geologists K 

= of the ed aa 155 skeleton is them, throw considerable light on a subject that — 9. 
‘ef the ribe 1 beak ae bi à re dora has been matter of dispute for some yeara—viz, , 5 
Tos, „ 3 14 o de Weight of the the antiquity of man. Formerly it was generally THE CONSTITUTION oF NATURE d 

overlying 5 5 complete. ieved that man appeared on the face of the l 45 a 

tration „ Troglodite de Menton” was (Concluded from p. 458.) m 


earth only after the disappearance of what are 
called the extinct mammalia, and consequently 
after those physical changes — catastrophes, 
cataclysms, or whatever else they may be termed, 
which, in times gone by, certainly affected the 


pabtisbod in the Courier of that town in the Ur to the present point we have been dealing 


‘the knees, and the arms folded abont the head , P : 
. , th th d, 
as if the man had died sleeping, and had been | por wing ea Prerionay gece gin to more in 8 to the attractio 
exerted upon dt. otion being once set „th 
ea idea of vis viva arises, In moving towards F 


finding of this fossil man is an ampostant point, 
get whie and whatever 5 may afford = to the 
2 » | antiquity of man will be extensivdly 
Jawbenes of several « herb-eating and severely criticised. So long back ia 1824 Dr. 
Buckland discovered a large portion oF ehe- 


tension area is zero. At every other Point th 
Work. producing power of the partie D consists ia 
part of vis viva and in -Oféensions. 


J Having worked up thej same spot. About one mile from this cave, how- 
quarries tolerably completely he has now turned | ever, is another knewn as Long Hole, in which 
his attention to the caves, and a first result is the | fi 


Pangelly, who has had great experience in un- remains of the cave bear and hymna, &o, Another 
Kavelling the seorets of caves,and who hag for instance of the antiquity of these implements wag 
Some years directed the explorations at Kent's W 


conservation of force affirms that the mechanical 
value of the tensions and vires vive of the material 
universe is a constant quantity. The universe, in 
short, possesses two kinds of property which are 


g be being some 9ft. above the bottom, while | found in the Engi and Engihoul- caves the bones 
2m the interior the depth ig considerably greater. of man, worked flints, and bone implements, 


Noremains of extinct animals anch as the cave indiscriminately mixed with the remains of the 


The considerations that wo ‘have here applied ta 
gravity apply equally to chemical affinity. In e 
oxygen and hydrogen the atoms exist 


With the surrounding characteristio facts, leads Aurignac cave, concludes that not only was man 
to the belief that it was & oase of inter- contemporary with the mammoth, but that he 
ment during the stone age, but not early | actnally used the rhinoceros as food. 


m tbat period—the skeleton being, probably, We have said enongh to show that the finding 
that of a person of Some position in those times, i ich i 


Mr. Nicholl, who has also examined the cavern, 


else. During their motion towards each other t 


gerly expected. The evidence pre- 
sented by the explorations of caves, however, re- 
quires the greatest circumspection in the unra- 
velling of the rather tangled skein of facts, for 
the mere statement that bones of man have been 


H to mark the Place of sepulture. M, Rivière 
however, does not seem to have thought much of 
this fact, for he removed all the stones before 


not necessarily require a belief in the contem. |t race of the atoms and replace them! their 
poraneity of the living beings to whom the bones | first Positions. But to acomplish this as mib best 


were found in the Cave-earth near belonged—rather the contrary indeed, for man 


i > * By Prof. at the 
the skeleton. Close by, in front of the Gave, there ‘oan hardly have been tenant of a cavern which Londpa — — — — 


templation of D and F. Let us now Dr. 
placed at a practically infinite distances from F. bers“ 


with tensions, and not with motion. Thus“ 
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ald be required as was generated by tbeir union. 
zb reversals occur daily and hourly in nature. 
the solar waves, the oxygen of water is divorced 
m its hydrogen in the leaves of plants. As 
lecular vis vita the waves disappear, but in so 
ng they re-endow the atoms of oxygen and hydro- 
1 with tension. The atoms are thus enabled to 
ombine, and when they do so they restore the 
cise amount of heat consumed in their separation. 
. same remarks spply to the compound of carbon 
oxygen, called carbonic acid, which is exhsled 
m our lungs, produced by onr fires, and found 
wringly diffased everywhere throughout the air. 
the leaves of plants the sunbeams also wrench 
yo atoms asunder, and aacrifice themselves in 
»act: but when the plants are burnt the amount 
heat consumed in their production is restored. 
This, then, is the rhythmic play of nature as 
rards her forces. Throughout all her regions she 
Allates from tension to vis viva, from tis viva to 
sion. We have the same play in the planetary 
item. The earth's orbit is an ellipse, one of the 
dof which is occupied by the san. Imagine the 
th at the moat distant part of the orbit. Her 
ition, and consequently her vis viva, is then a 
nimum. The planet rodnds the curve, and begins 
approach the sun. In front it has a store of ten- 
ms, which is gradually consumed, an equivalent 
iount of vis viva being generated. When nearest 
the sun the motion, and consequently the vis 
a, is a maximum. But here the available tensions 
ve been used up. The earth rounds this portion 
the curve and retreate from the sun. Tensions 
3 now stored up, bat vis viva is lost, to be again 
stored at the expense of the complementary force 
the opposite side of the curve. Thus beats the 
art of the universe, bat without. increase or 
minution of its total stock of force. 
I have thus far tried to steer clear amid confusion 
fixing the mind of the reader upon things rather 
an upon names. But good names are e ial; 
d here, as yet, we are not provided with such. 
e have had the force of gravity and living force 
o utterly distinct things. We have had pulls and 
nasjons ; and we might have had the force of heat, 
e force of light, the force of magnetism, or the 
rce of electricity—all of which terms have been. 
aployed more or lees loosely by writers on physies. 
us confusion is happily avoided by the introduc- 
mn of the term Cores “OM embracing under it both 
nsion and vis med. Energy is possessed by bodies 
ready in motion; it is then actual, and we agree 
call it actual ur dynamic energy. It is our old 
s viva. On the other hand, energy is possible to 
dies not in metion, but which, in e of attrac- 
ən or repulsion, 1 a power of motion which 
ould realige itself if all hindrances were removed. 
coking, for example, at gravity, a b on the 
rth’s surface in a position from which it cannot 
ll to a lower one possesses no energy. It has 
ither motion nor power of motion. Bat the same 
dy suspended ata height above the earth has a 
wer of motion though it may. not have exercised 
Euergy is possible to such a body, and we agree 
call this potential energy. It embrases our old 
nsions. We, moreover, speak of the conservation 
energy instead of the conservation of force; and 
y that the sum of the potential and dynamic 
orgies of the material universe is a constant 
iantity. 
A body cast upwards consumes the agetual energy 
projection, and lays up potential energy. When 
reaches ite utmost height all its actual energy is 
nsumed, ita potential energy being then a marzi- 
um. When it returns, there isa reconversion of 
e potential into the actual A. pendulum at the 
mit of ite swing pussesses potential energy; at the 
west poini of its are its energy is all actual. 
tch of snow resting on a mountain slope has 
tential 3; loosened, and shooting down as 
1 avalanche, it 


hhesion and hands them over to the action ot 
tavity. The hammer of the great bell of West- 
unster, when raised before striking, possesses 
8 energy; when it falls, the energy becomes 

amio ; and after the stroke, we have the rhythmic 
ple of potential and dynamic in the vibrations of 


th. beil. The same holde good for the molecular 


os¢lations of a heated body. An atom is Wr 
But the ultimate| velocity against the earth Heat is thereby 


agmst ite neighbour, and recoils. 

amftude of the recoil is soon attained, the motion 
of f» atom in that direction is cheeked, and for an 
instet its energy is all potential. It is-then drawn 
towals its neighbour with accelerated speed, thus, 
by at action, converting its potential into dynamite 
1 05 Ite motion in this direction is also finally 
checkt and, for an instant, again ite energy is all 
potenti, It retreats, converting, by 

sion, it potential iuto dynamic energy, till the 
latter anins a maximum, after which it is again 
changed,to potential energy. Thus, what is true 
of the eah, as she swings to and fro in her yearly 
journey rund the sun, is also true of her minutest 


„been expended is the pull exerted through the 


atom. We have wheels within wheels, and rhythm 
within rhythm. 

When a body is heated, a change of molecular 
arrangement always occurs, and to produce this. 
change hest is consumed. Hence, a portion only of 
the heat communicated to the body remains as 
dynamic energy. Looking back on some of the 
statements made at the beginning of this article, 
now that our knowledge is more extensive, we see 
the necessity of qualifying them. When, for 
example, two bodies clash, heat is generated; but 
the heat, or molecular dynamic energy, developed at 
the moment of collision, is not the equivalent of the 
sensible dynamic energy destroyed. The true 
equivalent is this heat, plas the potential energy 
conferred upon the molecules by the placing of 
greater distances between them. This molecular 
potential energy is afterwards, on the cooling of the 
body, converted into heat. 

Wherever two atoms capable of uniting together 
by their mutual attractions exist separately, they 
form a store ef potential energy. Thus onr woods, 
forests, and coal-flelds on the one hand, and our 
atmospheric oxygen on the other, constitute a vast 
store of energy of this kind—vast, but far from 
infinite. We have, besides our coal-fields, bodies ia 
the metallic condition more or less sparsely. dis- 
tributed in the earth's crust. These bodies can be 
oxidised, and hence are, so far as they go, stores of 
potential energy. But the attractions of the great 
mass of the earth's crust are already satisfied, and 
from them no further energy can possibly be 
obtained. Ages ago the elementary constituents of 
our rocks clashed together and produced the- motion 
of heat, which was taken up by the ether and 
carried away through stellar space. It is lost for 
ever as far as we are concerned. In those ages the 
hot conflict of carbon, oxygen, and calcium produced 
the chalk and limestone hills which are now cold; 
and from this carbon, oxygen, and calcium, no 
further energy can be derived. And soitis with 
almost all the other constituents of the earth's crust. 
They took their present form in obedience to mole- 
cular force; they turned their potential energy 
into dynamic, and gave it to the universe ages 
before man appeared upon this planet. For him a 
residue of potential energy remains, vast traly in 
relation to the life and wants of an individual, but 
exceedingly minute in comparison with the earth's 
primitive store. 

To sum 8 The whole stock of anergy or work- 
ing-power the world consists of attractions, 
repulsions, and motions. If the attractions and 
repulsions are so circumstanced as to be able to 

roduce motion they are sourees of working-power, 
but not otherwise. As stated a moment ago, the 
attraction exerted between tue earth and a body at 
a distance from the earth's surface is a source: of 
working - power; becanse the body can be moved by 
the attraction, and in falling to the earth can per- 
form work. When it rests upon the earth's surface 
it is not a source of power or energy, because it 
ean fall no farther. But though it has ceased to be 
a source of energy, the attraction of gravity still 
acts as a force, which holds the earth and weight 
together. 

The same remarks apply to attracting atoms and 
molecules. As long as distance separates them, 
they can move across it in obedience te the attimo- 
tion, and the motion thus produced may, by proper 
appliances, be caused to perform mechanical work 
When, for example, two atoms of hydrogen unite 
with one of oxygen to form water, the atoms are 
first drawn towards each other—they move, they 
clash, and then by virtue of their 5 they 
recoil and quiver. To this quivering motion we 

ive the name of heat. Now this atomic vibration 


A | is merely the redistribution of the motion produced 


by the chemical affinity ; and this is the only sense 
in whioh chemical affinity can be said to be con- 
verted into heat. We must not imagine the 
chemical attraction destroyed, or converted into 
anything else. For the atoms when mutually 
elasped to form a molecule of water, are held 
together by the very attraction which first drew 
them towards each other. That which has really 


by which the distance between the atoms has 
diminished. 
If this be understood it will be at once seen that 
vity may in this sense be said to be convertible 
into heat; that it is in reality no more an outstand- 
ing and inconvertible agent, as it is sometimes 
stated to be, than chemical affiuity. By the exer- 
tion of a certain pull through a certain space a 
body is caused to clash with a certain definite 


developed, and this is the only sense in which 
gravity oar be said to be converted into heat. In 
no case is the force which produces the motion 
annihilated or eget into anything else. The 
mntual attraction of the earth and weight existe 
when they are in contact as when they were 
separate; but the ability of that attraction to em- 
ploy itself in the production of motion does not 
exist. 

The transformation, in this case, is easily followed 
by the mind's 155 First, the weight as a whole is 
set in motion by the attraction of gravity. This 
motion of the mass is arrested by with the 


Ta 


earth, being broken up into molecular tremers, 6 
which we give the 50 of heat. 
N 


And when we reverse the process, and 
those tremors of heat to raise a weight, as 

through the intermediation of an elastio fluid ia the 
steam-engine, a certain definite portion of the 
molecular motion is destroyed in raising the 3 
In this sense, and this sense only, can the be 
said to be converted into gravity, or more correetlg, 
into potential energy of gravity. It is not that thar 
destruction of the heat has created any new atisas- 
tion, but simply that the old attraction has mær 
a power conferred upon it, of exerting a: certain 
definite pull in the interval between the starting- 
point at tba falling weight and its. collision with 


ear 

When, therefore, writers on the conservation of 
energy speak of tensions being ‘‘consamed” ead 
generated,“ they do not mean thereby that eld 
attractions have been annihilated, and. new ence 
brought into existence, but thas; in the one case, 
the power of the attraction to predace motion hes 
been diminished by the eee Pe the distemes 
between the attraeting bodies, bat in the ether 
case the power of producieg motion has ves. 
augmented by the insrease of the diatanne. Thea 
remarks apply te all bodies, whether thag be. 
sensible masses on molecules. 

Of the inner quality that onablés m tw 
attract matter: we know nothing; and the lar of 
conservation makes no statement regarding tbet 
quality. It takes the facts of‘ attraction es (Rey 
stand, and afirme- only the constanoy of werking- 
power. That power magyr exist: in the form of 
motion; or it may existin the ferm of-foree, wait 
distance to act through The former is dy. 
energy, the lùèter is: potential energy, the cam 
stancy of the sum of both being affirmed by. ùa 
law of conservation. The convertibility of nas: 
forces consists solely in transformations of dunn 
into potential, and of potential into dynamic en. 
which are incessantly going on. In no ether sensa 
has the convertibility of force, at prossut, ang 
scientific meaning. 


MEOHANISM.* 


(Continued from p. 456.) 

We? now return to the question of riisg 

curves. If one curve is to cause another Cp 
rotate, it is easy to see that the curves. must. 
have corresponding surfaces. Barly mechaniciaas 
adopted a plan of which there is an exaraple here—.- 
viz., driving pins round the edge of the wheel, ead 
these pins worked between pins on the face ef the 
other wheel, and thus continuous motion wes 
obtained in shafts at right angles to each ether. 
That motion was required because it was needfal. 
in early days to utilise the power of water fer the. 


purpose of grinding corn. The water fell vertically, 


and the water-wheel, therefore, moved vertically, 
=-/C,6 


but the millstones wase 
required to rotate bes- 
zontally. The question, 
therefore, was, how eam. 
we with a vertical fall 
of water get a bostzentall 

motion. It was get ty 
pins driven imie the 
= taceof the wheels; sash 
wheels exist to his day 
in Datch clocks. 


oel. 
Ultimately they formel 
what are called treedle 
or lantern-wheels. Fig. 6 
isan erampleofatrendie 
or lantern- wheel. [n miit 
machinery the . 
staves aro made ef a 
tough hard wood, firmly fixed at each end. Im 
light machinery the staves are ef steel wire, and 
fixed only at one end. 

The reason why wheels in mill machinery were. 
made so broad, in all respects so heavy, and te eur 
eyes so inconvenient and clumsy, arese from th» 


“fect that the shafts were wooden ones, generally 


— —— —— — ——— 
¢ 
— n un 
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— — 


uare—capped at the end with an iron heep—em 
1 75 Pin delng dri ven into the wood for e bearing: 
Millwrights then had not means for ceuspheting: 
these den shafts with that care which an Bag- 
lish e of the tool-making f bas. 
given us, and which we so l ee 
iron shafts. There are drawings: here of ene of 
these earlier wheels, with its shaft and wedges, end: 
of a modern wheel, with its turned wrougtt-irom 
shaft and key-way, from which you will at ones ese 
the diffleulties which beset mechanics in the lest 
century. It was needful that the wheels shealé re- 
volve traly with one another, but this was 
cult with wooden wheels, wooden shafts, and woods 
pin-teeth. Remember that it was not until 80. 
ton’s time (a.D. 17697 that cast-iron teeth were used 
for wheels. 


*By the Rev. Anruun Rico, M.A., being the Caniae: 
Lectures delivered bene ene Society of Arts. 


480 


Another difficulty with a square wooden shaft 
was to make the wheel “run” truly. About sixteen 
wedges were used, driven in on opposite sides, but, 
with all the driving, the wheel could not be made 
to ran true. An inspection of Fig. 7 will satisfy 


formly, yet the velocity of the other shaft is not 
uniform. There are many cases in which such 
variable velocity is required, in none more than in 
arranging the velocities with which the toolor work 
travels in different machines. The mechanism for 
accomplishing that is devised in various ways. As 
ap example of communication by rolling contact, it 
has been done by elliptical wheels. 

The history of 
and if there are 
mechanism apart 
study of all that is written about what is called 
‘planetary mechanism i 


nishment of mechanicians at the present my, Here 
yclopædia"—viz., 


drive it; the wheel, therefore, went round with a 
variable velocity. Fig. 
10 illustrates this ar- 
rangement. D C is a 
long pinion, F the con- 
trate wheel, A B the 
axis placed out of the 
centre of the wheel F. V 
If, now, the pinion C D 
moves uniformly, the 
axis A B will have a 
variable velocity, mov- 


any one of the difficulties alluded to. Now, bow- 
ever, with Mr. Whitworth's gauges for shafts, 
wheels can be fixed so as toruntrue. Thut was 
one of the earlier difficulties, and when removed 
there was no difficulty in disposing of these thick 
heavy lantern-wheels, and machinists began to 
adopt mathematically correct teeth, as well as true 
circular shafts and circular holes. There is no 
difficulty in making clear, without the aid of mathe- 
matics, the principles upon which these teeth 
should be constructed. There are diagrams on the 
wall intended for the purpose, but the subject 
belongs more properly to the next lecture. 

But it was not only to shafts rotating at right 
angles to each other, as in the grinding of corn by 
water-wheels, that motion had to be communicated 
through rolling con- lL. 
tact. As machinery Cree 
extended, the directions 
of ‘shafte to be thus 


A 


driving portion of the pinion is the least. Roemer, 
about 1710, thought to accomplish the same object 
by a vag ingenious contrivance, which is to be 
found in the cabinets of the mechanically curious 


ellipse is a section of a cone, he thought he could 
not do better than take two cones, making one 
grooved, and putting teeth round the elliptical 
section of the other, so as to fit into the grooves. 
Thus he got a velocity which he took to be the best 
representation of the path of the earth round the 
sun. There is a model of it here. Then a gentle- 
man, Dr. Desauglier, who was the first to deliver 
pablic lectures on science in London, came forward 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 388. 


ing most rapidly when the distance from B to the | dri 


to this day. He took a cone, and knowing that an |. 
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a wheel. The clock is made with a French-count 
wheel, and not a snail, such as is commonly used in 
modern English clocks. 

Elliptical wheels are very good for rolling, so long 
as the driving wheel follows the driven one, but as 
soon as ever the reverse action takes place you will 
very soon see, by this specimen, that after a certain 
portion of the revolation is accomplished, they 
cease to roll in contact. Up to a certain point they 
roll very fairly, but as soon as the one ceases to 
gain on the other the rolling action ceases. 

An inspection of Fig. 11 may explain this action, 

what would give an experimental illustration 
might be more con- 
vincing. The latter may 
be had by cutting oat 
two ellipses in card- 
board, and placing them 


or 


3 . 


on a wing- d. 
Put pins through them 
at and 8, the foci. 


Let the ellipse A P M 
be the driver. It will 
be found that when the 
driven ellipse a P m is 
in the position in which 
A and (a) coincide, and 
therefore MHS and 
as Am ere in one 
straight line; then be- 
cause the driving elli 
A P M is retiring from the driven ellipse, the rolling 
contact is not preserved. k 
This diffculty was partially obviated by varions 
devices until now, in ellipses as in the more com- 
plicated forms of cam and lobe-wheels, the rims 
are prepared with teeth, and the theoretical rolling 
action fe attained. ; 
Messrs. Mair, of Manchester, use these elliptical 
wheels to obtain a quick return motion in their 


driven became more about the year 1744. He attempted to accomplish | the term ‘mangle wheels” must be noticed. This 
and more varied. Hence the same thing by taking two wheels of a true | contrivance, illustrated in its most simple form in 
for two shafts neither ea sep form, nailing a string to each, so that one is capable of 
parallel nor at right- pulled the other round. 3 


angles, but meeting, 
mechanicians were re- 
quired to provide a con · 
trivance. Fig. 8 will 
explain how they did 

this, and it also suggests how the true cones, or 
“ bevels” as they are called, for such wheels are 
deduced 


Then Adam Walker tried to accomplish this 
variable motion by using epicycloidal inclined 
e wheels, for a more particular description 
of which see the “ Encyclopædia.” Joseph Priestly, 
in 1801, accomplished the same by a contrivance 
which was very ingénious, and which may now 
be sometimes available. He did that which 
no mechanic whe had a character to lose would 
venture to do—he made wheels of which the 
teeth were eour that is to say, he made a 
large wheel having more teeth on one half of it 
than on the other, and the teeth of both the wheel 
and the pinion being large, they worked together, 
though in a somewhat loose way, and thus one half 
of the wheel travelled more quickly than the other. 
By this means a pretty faithful representation of 
the path of the earth round the san was obtained. 
Then Pearson, about the year 1808, undertook to 
make, for the Hoyal Institution, one of the finest 
orreries, and one of the most extraordinary pieces 
of mechanism probably made in that day. He not 
only introduced wheels such as have been described, 
but attempted to get various velocities and varying 
distances by means of elliptical wheels; and he, for 
the first time, introduced an epicycloidal train, of 
which more in a future lecture. 

Those of you who are curious in the matter of 
“rolling contacts will look with interest at a clock 
now in the Patent Mnseum at South Kensington. 
It was made by a man named Harrison, about the 
year 1715, at Barrow, in Lincolnshire. It is going 
to this day, and keeping good time. It strikes the 
hour, indicates the day of the month, and with one 
exception, namely the escapement, all the wheels, 
all the teeth, and all the shafts are made of wood. 
The clock is well worth inspection. The same Har- 
rison gained the reward of £20,000, which was 
offered by the Board of Longitude, for a nautica) 
time-piece. The key of that clock is not a key—as 
we understand it—but is a pinion which drops into 


Much will have more, and a demand came for 
shafts not parallel and not meeting, hence has 
resulted a large class of wheels called “skew 
bevels.” These are deduced from principles 
illustrated by this working mode and these photo- 
graphs of hyperboloids of revolution. 

The teeth, then, being correctly constructed, the 
question was, how can varying motions be com- 
munioated from one wheel to the other, or, rather, 
from one shaft to the other. 
It can be done by taking 
different ourves, for it is the 
fact that, given one curve, 
another can always be found 
that will roll by a tooth 
arrangement in contact with <= 
it. Lobe wheels, and wheels 
formed upon the rims of 

uares, will work in gear 

th other lobe and square 
wheels. Here is an example, 
and it will be found that 
these wheels work as truly) 
together as if they were 
circular. Here is another 
form, a heart, or cam, or 
lobe-shaped tooth-wheel, for 
which we are indebted to the 
authorities at South Kensin 
as truthfully as if the te 
the rim of a circular 
therefore, has been 
one, for, 


» and these rotate 
were formed upon 
whe]. A variable motion, 
obteined from a uniform 
although one of these shafts rotates uni- 


with a va 1 
with a varying di 

tional relation. The 
principle alone can now 
be dealt with. The end 


wheel, and therefore, as the 
the external to the internal 


important offices in 


relation to the communication of motion by rolling 
contact. 
(To be continued.) 
—_——_———— 


HOUSE DRAINS.* 


T literature of the sewage and drainage ques- 
tions is gradually assuming gigantic 

tions. Volames have been written on the di 

and utilisation of sewage, and pamphlets inname 
able have proclaimed the panaceas of their autho 
for all the ills of defective drains and drain» 
systems. The latest publication on the subje 
which, however, is confined to the drainage of hovw® 
with the view of keeping g out of them, is fa 
the pen of Mr. Osborne Reynolds, the professcot 
engineering at Owen's College, Manchester, araa 


might be expected, unlike the majority 
sewage brochures and letters to the dailies, ou 


* Sewer Gas, and how to 


Osgoruk RerNoLÐs, M. A., London: 


keep it out of Ho 
Macmillan 


JOLY 26, 1872. 
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a really sensible and certainly practicable plan for 
keeping out the sewer gas from our houses. This 
desirable object is not attained by employing any 
wonderfally constracted trap—a contrivance sundry 
species of which the inventora seem to think are 
capable of subverting the natural laws of fluids and 
gases, and of curing Nature of her abhorrence ef a 
vacuum. On the contrary, Professor Reynolds 
abolishes all house traps, and simply places 
an ordinary siphon Pipe between the house 
and the sewer, taking the precaution, however, 
te connect the bend in the siphon—the trap, 
in fact, with the external air. The object of 
this is, of course, to carry off any gas that msy 
be forced through the trap before it can enter the 
house drains. He has applied this principle on the 
larger scale to his own house, and found it to 
answer perfectly ; and in order that our readers may 
comprehend this simple and efficient plan, we copy 
the illustration of the man-hole and trap in vertical 
longitudinal section. All the drains in the house are 
connected with the pipe H, Fig. 1, which leads to a 
siphon trough T at the bottom of the man-hole, the 
latter being constructed as near the house as may 
be convenient. The floor of this man-hole is 2ft. 
above the bottom of the drain, which passes through 
it in the shape of an open trough T 2ft. deep and 
the width of tho pipes, the sides being rendered in 
cement. This trough is so laid that the water stands 
half an inch above the orifice on the sewer side 8, 
and an inch on the house side H, while to prevent 
scum forming on the sarface, the pipe R brio 

rxinwater from the roof and discharges it at the 
upper part of the trough T. Of course, in most cases 
a much simpler arrangement than this will suffice for 
the sanitary requirements of the house, for a siphon 
trap, Fig. 2, with a pipe communicating with the 
arias and connected with the rainwater pipe, will 
be found to prevent all influx of gas into the house. 
In this way,” says Professor Reynolds, a trap is 
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formed which effectually closes both the house and 
the sewer from the man-hole, and doubly closes the 
bouse from the sewer; and if care is taken 
arrange the orifices of the pipes in the man-hole as 
recommended, it will not be possible for the water 
to be sucked out of the trap leven] should the pipe 
run fnll.” The little book also contains a clear 
exposition of some of the more common fallacies 
of drainage doctors together with the scientific prin- 
ciples which should govern this portion of the sani- 
tary arrangements of our houses. It is a very useful 
boek, with the contents of which every householder 
should make himself familiar. 


THE IGNITING POINT OF EXPLOSIVES. 


XPERIMENTS have been recently made by 
Messrs. Leygue and Champion to ascertain 
the temperature at which certain explosives ignite. 
They used for this purpose a bar of copper, 
which was heated at one end only. It was provided 
with small oves, placed 10 centimetres apart 
from each other, and provided with metallic alloys 
of different fusibility, so that the temperature of 
each part of the bar was easily ed. The 
substance under trial was then strewn upon the 
ber in small quantities, and the place where it 
ignited gave the temperature of ignition. Thus it 
was shown that to explode the different substances 
the following temperatures were required :— 
Deg. Deg. 
Cent. Fahr. 


Chassepot percussion-cap powder ... 191 ... 874 


Fulminato of mercury. . 200 ... 892 
Equal parts of sulphur and chlorate 
of potassium ....... bete ee 200 ... 892 
Gun-cetton..... 6 %%% % % „. 900 e%O%eeeeee „%% 220 eco 428 
Nitro-glycerine . . 257 ... 4944 
Chasse powder. . e e 288 ... 5502 
Cannon powder „000% % 6 %% 0 295 o.o 562-8 
Picrates of mercury, lead and iron... 296 ... 564-6 
Picrate powder for torpedoes ......... 315 ., 5988 
19 * musket (ELEKI) ose 358 een 6763 
ry) n cannon O00 8Gbere 380 eco 7158 


PROFESSOR AGassiz and party at last acoounts were 
m Patagonia. They have found a “ desert where even 
thistles will not grow,” but as compensstion, have also 
discovered ‘ oysters a foot in diameter.” 


to | their advantages (if any 


IMPROVED AUGERS. 


1 improvement in augers and bits shown in the 
annexed illustration was patented by Mr. 
James Swan, of Connecticut, but the letters” are 
void through neglect on his part to file a specifica- 
tion. He claims to have improved the well-known 
„Cook bit, which was patented in this country in 
1854, by a modification of the cutting edge. In 
that bit the cutting edge, commencing at the screw, 
falls back, so that the most advanced cutting point 
is at the extreme edge. The object of the modifi- 
cation is to cause the cut to commenceat the centre 
and actas a shave from that point to the extreme 
edge, whereby the tearing ” often experienced in 
the use of the “Cook” bit is avoided. The improve- 
ment consists in starting the out of the floor lip at 
nearly the opposite side of the screw point to that 
in which the floor lip terminates, and making the 
edge of a spiral form around the point to the oppo- 
site side, then reversing the curve,and carrying it 
forward up to thet ation of the gouge lip. 


Fla. 


2 146. 


Fig. 1 is a side view of the improved bit; Fig. 2 
an end view; and Fig. 3 is an end view of the 
“Cook” bit of the same size. The twist of the bit 
is formed in the usual manner. In the “Çook” bit 
the floor lip commences at the point i, on thé same 
side and nearly in the same radial line as its termi. 
nation n, whereby the cut is practically a square cat, 
the extreme edge being, if anything, a little in ad- 
vance. In the Swan form the floor lip commences 
at the point a. From this point the cutter curves 
around to about the point b, or half-way from the 
centre to the edge, which last-named point is nearly 
opposite to the point of starting. From the point 
b the carve is reversed and made concave up to the 
completion of the gouge lip d. hence the cut acts as 
a shave to gradually cut from the point a towards 
the extreme edge, the centre being in ad- 
vance. As the 
to any one to make augers on this plan, and test 

1 over the form in common 
use, 


THE INCRUSTATION OF STEAM-BOILERS.* 


A nat waters contain more or less mineral 

matter, vonsisting principally of carbonates of 
lime and magnesia, sulphate of lime, and chloride of 
sodium, in solution, and clay, sand, and vegetable 
matter, in on. The many other © in- 
grediente found in various waters exist in very small 
proportions, are generally very soluble, and have 
no relation to the utility of watersin boilers. Of the 
above-mentioned salts, the carbonates of lime and 
magnesia are only soluble when the water contains 
free carbonic acid—consequently the waters of rivers, 
lakes, &o., contain them in less quantities than those 
of wells, springs, and creeks, owing to the precipitation 
caused by the taneous evolution of the solvent 
on ex e to air, heat, and light. American rivers 
contain from 2 to 6 grains of saline matter in ths 
gallon, in solution, and a varying quantity in sus- 
pension, gen exceeding 10 8. ell and 
spring waters hold but little in suspension, but a 
quantity of the dissolved salts, varying from 10 to 
650 grains in the gallon. When such water is boiled 
the carbonic acid is driven off, and the carbonates, 
oe of their solvent, are rapidly precipitated in 
a finely crystallised form, tenaciously erent to 
whatever they may first fall upon. Sulphate of lime 
requires 500 parts of water for its solution, and as 
the water evaporates supersaturation occurs, and 
the salt is precipitated in the same form and with 
the same adherent quality as the carbonates. 
Chloride of sodium and all the other more soluble 
salte are precipitated by the same process of super- 
saturation, but, owing to their solubility 
much more N is . All suspen ed 
matter gradual m4 tends to subside. This combined 
deposit, of which the carbonate of lime usually forms 
the greater pert, remains adherent to the inner sur- 
face of the boiler. Gradually accumulating, it be- 
comes harder and thicker, till it is as dense as 
porcelain, though tougher, and at length may obtain 
such a thickness as to prevent the proper heating of 
the water by any fire that can placed in the 


* Abstract of a paper read before the American Asso- 


elation for the Advancement of Science at Indianapolis, 
1871, by Dr. J. G. Roouas. 


he 
tters patent are voided, it is open | mod: 


farnace. The high heats, sometimes n to 
heat water through thick scale, will sometimes 
convert the scale into absolute glass by combining 
the sand with the alkaline salts composing it; con- 
sequently more fuel is required to heat water in an 
incrusted boiler than in the same boiler if clean. A 
scale one-sixteenth of an inch thick will require the 
extra expenditure of 15 per eent. more fuel. This 
ratio increases as the e is thicker. Thus, when 
it is 4im., 60 per cent. more fuel is needed; jin., 150 
per cent., &c. To raise water in a boiler to any given 
eat, the fire-surface of that boiler must be heated 
to a temperature according with the thickness of the 
incrustation in an increasing ratio. Thus to raise 
steam to a pressure of 901b., the water must be heated 
to about 20° Fahr. In a clean boiler of jin. iron this 
may be done by heating the external surface of the 
shell to about 325°. If jin. of scale intervenes be- 
tween the shell and the water, such is its non-con- 
duction that it will be necessary to heat the fire- 
surface to about 700°, almost low red-heat. Now the 
higher the temperature at which iron is kept, the 
more rapidly it oxidises, and at any heat above 600° 
it very soon becomes granular and brittle, and is 
liable to bulge, crack, or otherwise give way to the 
internal pressure. This condition predisposes the 
boiler to explosions, and makes expensive 
necessary. Again, it is readily seen that the presence 
of scale is extremely wasteful of fael, and a 
hindrance to the proper working of the boiler. 

Many methods have been devised to prevent and 
remove incrustation. Picking, scraping, cleaning, 
e., are very generally resorted to. Buch is its 
toughness and tenacity, however, that this o 

y su and is moreover expensive bo 
in time and money, since it is generally necessary to 
lose a working day in the operation. Various me- 
chanical contrivances have been introduced, intended 
to intercept the precipitated saline matter from the 
supply water on its passage through the heating 
apparatus. They consist essentially of a series of 
obstructions to the flow of the water. After it has 
been heated almost to boiling by the exhaust steam, 
the carbonates are precipitated, and subside upon 
the shelves, straw, and other obstructions, over 
which the water flows. This plan, however, only 
partially falfile the purpose, since it only intercepts 
a portion of the car and suspended matter. 
The soluble salts all pass into the boiler, and a great 
portion of the dissolved carbonates also, which 
cannot be precipitated during the short passage 
through the heater. The scales, it is true, form more 
slowly, but as surely. It is impossible to make such 
contrivances completely efficacious; no merely me- 
chanical arrangement will suffice. To chemistry 
alone must we look for the desired means. Fora 
long time simple chemical means have been used 
in an em way with some success. The 
us i of some of these I will notice. 
Starchy matters—such as Indian corn, potatoes, oil- 
cake, &c.—prevent scale only by enveloping the pre- 
cipitates with gelatinous matter, thus 
their weight, causing them to float, and obviating 
their agglutination into solid masses. This applica- 
tion, however, tends to cause foaming or frothing of 
the water, making it im ble to determine the 
quantity in the boiler, and hence is objectionable. 
Molasses, fruits, cider, slops, vinegar, cane-juice, 
and a babe A other things, containing more or 
less acetic acid, placed in the boiler, convert the ear- 
bonates into soluble acetates. The sulphate of lime 
remains unaltered, however, and the as 
much open to the attacks of the acid as the 
matter, the boiler is slowly, but, surely, 

Oak, hemlock, and other barks and woods operate 
by means of the tannic acid therein. Various 
extracts, such as catechu, logwood, &c., very rich in 
tannin, are also used. Tannie acid decomposes the 
N but, nares we Their oaei me result- 

g tannates are insoluble. o gravity, 
however, is low ; they float in the currents debi. 
tion, and, having no tendency to adhere, do not 

latinate into a mass, and cannot form a 0. 
6 sulphates and chlorides are not acted upon at 
all by the tannic acid, and will incrustate notwith- 

its presence. Tannin, as offered in the 
above-named agentes, is left free to act upon the iron, 
and will, after a time, exhibit its damaging effects 
on the boiler. 

The fixed alkalies are much used for this purpose, 
in the various forms of lye, ashes, carbonate of soda, 
caustic soda, potash, &. These agents decompose 
the sulphate of lime, sulphate of or potash, and 
carbonate of lime being the reeults. The is held 
in solution, the latter is precipitated, but in larger 
crystals, which do not form so refractory a scale as 
ordinarily. The carbonates of lime and magnesia 
are also proe pirata by these agents, the free car- 
bonio acid being taken to form carbonates or bioar- 
bonates of soda or potash; the chlorides are not 
affected. This method simply modifies the form of 
the precipitate, and consequently the quality of the 
scale, without affording any means for its preven- 
tion, and therefore deserves but little attention. 
Ammonia and its carbonate have a precisely similar 
action, and the same objection stands against them. 
These alkalies have no chemical action on the boiler, 
but rather tend to preserve it, inasmuch as the 
prevent the free carbonio acid from combining wit 
the insoluble crust of oxide of iron (formed by con 
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tact with the water) to form a soluble carbonate of | carbonates of lime and magnesia, and sulphate of 
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iron, which, being dissolved away from the iron, lime. The chloride of sodium forms a mushy deposit. 


Would leave a surface constantly exposed to fresh | but is only incorporated in the scale to a slight g 

action. Chloride of ammonium is another means extent. [We donot hold ewrselwes responsible for the opinions 

5 ies oe has its action paly on the car ———_—_=_—=—— of our e . eae ee 5 1 
onates of lime and magnesia. e reaction pro- that all communications s dran up as brichy as 

duces carbonate of ammonia, which, being volatile, USEFUL AND SOIENTIFIO NOTES, possible.] 

passes off with the steam, and chlorides of calcium ere All communications should be addressed to the Editor 


A New Dryer. —M. Mine states that if 12 parts of 
best shellac and 4 of borax are dissolved in 100 parts of 


.O. : 


4U Cheques and Post Ofico Orders te be made payable 
to J. PASSMORE Epwarps. 


of the ENGLISR Mxzouanto, 81, Taw teteck-strect, Covent 
Garden, 


is used. They are frequently vombined with a view 
of obviating the mentioned objections, Starch, 
tannin, and soda, constitute the basis of most of 
these combinations. Crude petroleum is also used 
with reported partial Success. The rationale of its 
action is not well understood, owing to the com- 
plexity of its chemical constitution. There are 
many proprietary compounds at Present in use com. 
posed essentially of these elements, generally, how- 


“I would have every one write what he as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such & person 


Varnish, 


Testing Coffee.—Many aduiterations in coffee 
can be easily detected. even if the taste is not a sure 
index. Ifa teaspoonful of genuine ground coffee be 
thrown into a tumblerful of cold water, {t will float 
upon the surface. Some substances used in adulterating 
coffee will sink at once, 


Spontaneous Combustion of Silk. — we learn 
from Dingler's Journal that it has been found that silk 
goods containing picrate of lead frequently catch fire 


Besides these, many otber preperations are before 
the public which have been patented, all having a 


sufficient to ignite samples of such silk fabrics. 


Proposed Large Steamship.—it is stated that 
specifications are at Present in the hands of several 
Clyde shipbuilders for a new vessel for the National 
Steamship Company. She is to run between Liver- 
pool and New York, and is to be of gigantic propor- 
tions, second only to those of the Great Eastern. The 
dimensions are to be: length over all, 576ft, : breadth 
of beam, Soft.; depth of hold, 35ft. It. is expected 
that this great steamship will make the voyage from 
Port to port in seven days. 


of those which I ha ve examined these very useful 


[4572.]—I am obliged to W, T. R.” for bis answer 
agents have been simply mixed empirically, without 


(let. 4856, p. 460) to my question on this subject, He 
does not, however, say whether he takes his informa- 
tion directly from Schröter., I have good reason for 


more or less free tannio aeid, and i 
ore £ 7 and & considerable believing that “ W. T. R'a” information is correct ; 


der Bahn einen Winkel von 20° bilden.” Bat I havo 


; g A M. Sainte-Clair-Deville, but Opposed by MM. de two text- books stating as plainly, “ the arts of Mercury 

with milk of lime, carbonic acid Marcotte do Quiviéres, the director of the Mint, and is inclined 20° to the plane of the ecliptic.” That is 

being ; the sulphate of lime remains 17 Peligand, chemist and assayer of coin. The reasons why I ask fór: some information so de@uitely referred 
solution. Another method, proposed by myself, | pro and con. are not yet made public, but the Govern- | to Schrétests own account as to remove au dondt, 1 


could, of course, hunt out the truth at the British 
Maseum, or, probably, at the rooms of the Astronomi- 


lising the excess of acid b filtration through car- cal Society, bab just now I am partieniarly bevy, 


honate of baryta (witherite) in coarse powder. The 


: bari manufacturers and scientific gentlemen assembled on RID A. Perun. 
. ae eae e shena aa decomposes Wednesday week at Clegg Hall Mills, near Rochdale, — 
8 luti d th g ] f mam bein opt to witness a new procesa of cleansing bias by a cold A GIANT PLANER. 
insolation, an ¢ sulphate of baryta ing de- method and without the use of alkali, he liquid em- 


posited insoluble. This method recommends itself (45783 :—T' ste fnd that Mr: Proste» 


i an 
me such a pjèasingoritio (let. 4416, 5. 405). Es thinks 
I acted unfaitly-in quoting only a part of „ semtence of 
his, I can assure him I had no such intention, my only 
motive for the omission was the desire to save space, 
I used all the tangible part and sufficient to give the 
sense without alteration. He asks, have I never heard 
of a geometric mean? 1 have heard of such a thi 8 
but did not see the most distant allasion to it in his 
article. May I ask him why, if he meant the geometric 
mean, he did not gay 80, Instead of wing the word 
“ midway "? which, it now appears, makes him 


of soda, may elso be used for tan] depuration, | Pears that large quantities of grease find their way 
These tank methods, however, cannot influence to 


as prevention, by chemical means operating 
inside the boiler. 
Having this end in view, Dr. Rogers proposes two 


processes: one consists simply in the introduction 
Into the boiler of a sufficient quantity of the oxalate 


devoted to public improvements. This ig another in- 
stance of the value of What are generally termed 


The Cholera.— Authentic muraerteal returns of the 
progress of cholera in Russia lie before us ( British Medi- 


scale-forming salts as they enter the bo cal Journal), They show that most imminent danger 


ing them into insoluble oxalates, which are eci- 
itated as a mushy sediment, which has no ten ency 

form scale, and which may be blown out from the 
mud-receiver, or otherwise voided. In the other 
process tannate of soda is the agent, kept constantly 
present in the boiler in solation ; it decomposes the 
carbonates of lime and magnesia as they enter, 
tannates being precipitated in a light, flocculent, 
amorphous form, so that they do not subside at all 
in the boiler, but are retained in suspension by the 
boiling currents until they find their way into the 
same receiver, when they settle into a loose, mushy 
mass, which may be easily blown out from time to 
time. The carbonate of. soda formed in the reaction 


slaw there had been, on June 12th, In the town of Eka- 
terinoslaw, 316 cases, with 195 recoveries and 109 deatha, 
In the Government of Kiew there had been, inthe town 
of Kiew, on June 21st, 2105 cases, with 714 recoveries 
and 1001 deaths; and in Oumane, on June 10th, 196 
cases, with 74 recoveries and 43 deaths. In Odessa, on 
June 23rd, there had been 173 cases, with 60 deaths ; 
and in Kherson there had been, on June 21st, 301 cases, 
with 70 recoveries and 60 deaths. In Kamenets 
(Podolia) on June 10th, there had been 319 cases with 
46 deaths. Cholera has also broken out in Moscow. 


London Association of Foremen Engi. 
neers.—The mecting on Saturday, the Gth inst., Mr. 
Joseph Newton, President, in the chair, wasa half- 
yearly meeting. The auditors’ report showed the 

ce sheet correct, which left some cash and some 
not inconsiderable claims in the hands of the 
treasurer, The total value of ordinary funds amounts 


sun and earth? Jupiter to occapy a position * mid. 


no possible means can he make the ends of his argu- 
ment meet, for if Japiter wae “midway” in diameter 
he could 1857 be “alway ” in balk, ii 

He tells us: * It is t easence of reasening 
that the red-hot surface ‘of the lanet would be dis 
cernible, perhaps even through the clond balts which 
seem to us the densest.” Having given us his own 
definition of the pith of his Argument, it is at last 
possible to grapple with him. Unfortunately. however, 
“ the essence of hia reasoning” censists of ® Sa Ppeai Sian 
that an impossibility might occur, Daring several Gare 
past the sun has been invisible at noon day, the clouds 
having hid the bright sammer sun from our sight. If our 
clouds can thus hide the almost vertical san, which is 
thousands of times brighter than a red-hot body, what 


the treasurer. The report is signed by Messrs. W. 
H. Sissons and Robert Hedley, auditors; by Mr. 
Joseph Newton, president: and by Mr. Meredith 
Jones, treasurer. The association counts altogether 


more slowly, some weeks being 3 y Teqnired, 137 ordinary and 74 honorary members 12 of the 


m practice, in removing the deposit, if it exigts in 


should be made at short intervals, when possible, 


. s 2 * 2 1 e i i 
until the boiler is entirely clear of all inerasiation, put into nomination. On the retiring of three senior 


members (Messrs. Reid, Coates, and Salmen), according] Mr. Proctor observes that his « theory presente the 
to the statute three junior members (Messrs. Haughton, | heat of Jupiter as (in the main) not obscure.” Im abis 
Gibbon, and Bulleugh) stepped into their places. The particular, then, his th is false, for the rays em i¢ted 
three new members of committee elected were, Messrs. by a red-hot body are chiefly obscure heat raya. On 


Virtue, Carnaby, and Grantham, Mr. Scott was | those occasions to which I have alluded, when the exp 
elected junior auditor. The meeting resolved to have 


a summer outing on the last Saturday in tho month | „ « 1 fa: 
the hands of the octal arrangements to be left In | uh verre e Pala T. 4, Vun ea to am 
the hands of the committee. last No, of Exotign Mrowaxio. 


is economical, easy of application, and generally 


as those using fresh water, singe the marine scale is 
almost identical with that formed in boilerg using 


ordinary waters, consisting almost entirely of the 
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was invisible, the aqueous (need I say by 
absorption) so materially retarded the passage of his 
radiant heat that the temperature was fully one-third 
lower than ít would have been had the air been free 
from vapour; and his heat is certainly not obscare. 

If I have read his article he saye, I know perfectly well 
that be does not regard the clond envelope as cover- 
ing the whole of Japiter.“ I am aware he does n. t 
view the whole of the planet as clond covered ; but 
judging from his own language, he certainly considers 
the red-hot portion to be in that condition. In that 
paragraph of his article wherein we are first introduced 
to his idea of a red-hot Jupiter he remarks, “ Now, 
heat is the only form of foree which could acoount for 
the enormous masses of cloud suspended in the atmo- 
sphere of Jupiter. And it seems difficult to conceive 
that the clouds could be mmintained at a great height 
above the real surface of the planet, enless that surface 
were intensely hot, as hot, perhaps, as red-hot fron. 

If we supposed this to be the ease, we sbonld find at 
once an explanation of the ruddy aspect'of the dark 
belts.” Here, then, he says, the sed-hot portien is 
covered by enormous masses of cloud, which require 
an intensely heated surface beneath them to maintain 
them at a great height; in fact, itis this great cloud 
madas and its behavicar that led Mm- to the theory of a 
red-hot planet. The enormous clouds, and the 
83 of their motions, provent his viewing them 
es tn- —he thinks it oust be the planet's own 
heat that has produced them—de sees portions of the 
anet look then be jumps to the conelasion that 
apiter is red hot. U pily bo didnet see that these 
enormons masses of the very existence ef which 
compels him to believe Japiter:to be heated, 
would prevent the planet being invisible however red- 
hot he might be. To haye made, his theory even 
slightly plausible be shoeld have. given Jupiter a 
bright white heat, and then he might have been visible 
through a very moderate thickness of elend as e rdd- 
hot looting body, much the'same as the san when he 
first shows himself through a thick vapour seren with 
@ red face. 

Is it not clear Jupiter eanmot be red hot, for if he 
mero we should see no red belts, they would be hidden 
froen our view by the “ enormous masses of cloud”? In 
proof ef this assertion I addace the fact of: the sun’s 
disc being shat out by a far smaller mass of clouds. 
In my letter I said, “Now, if Japlter is at a red heat 
{hie elende must be as dense and as a Now- 
foundland fog bank; in faet, they mast, more 
of the nature of semi-condensed steam thau of terres- 
trial clouds], for if clouds are by the red. 
hot surface, rein must fall on il, and directly rain sell 
at would be sent hissing back in the form of steam.” He 
gives enly that of the sentenes which I have pat 
in brackets, thus making me appear to say almost the 
a of what era me ea 5 dy 

as holding opinion ters eleads are 
like semi-condensed steam, aud he managed to do this 
by omitting the words if Japiter ie at a red beat,“ 
bat ae it is evident from my letter that I don't believe 
in a red-hot Jnpiter, it is equally apparent I cannot 
believe hie clouds to be of the very dense and steam- 
like mature I supposed they would be if he were red 
hot. The oconclading portion of the sentence from 
which he quotes, and whieh I have now distingnished 
by italics, he ignores entirely; he does not even 
attempt to anewer it; ard as itis pertinent te the 
question at issue, I am driven to the conelusion that 
he was unable to refute this portion ef my arguments, 
eahich is certainly directed to the intensely-heated 
planet part of his theory. Mr. Prostor wishes me to 
give an ildastrative calealation in preof of my asser- 
tion that if Japiter as as hot as red-het iren—viz., 
1,200° Fakr., most distant satellite ceuld anly 
receive 2 from ‘this soerce, and this statement 
astoniakes him so greatly that he petulantly tells me I 
<: count degrees Fahr. as a so counts marbies.”’ 
If I do it as well as that I am satiséed, for schoolboys 
count marbles pretty correetly. The calculation he 
asks for I will give him with pleasure; bat may I ask 
hig if it would not have been better for him to have 
supplied a calculation, :preving that the satellite in 
tion could receive amy considerable amount of heat 
from a red-hot Jupiter ; and so refuting me instead of 
asking me so many questions. Forgetting that it is 
his theory which is on trial, he asks me to prove every- 
thing, whilst he hardly attempts to answer at all, and 
throughout the whole of his letter proves nothing. 
The method of calculation I employed is similar to 
that which Sir John Herschel used in estimating the 
actual heat of the sun. At the distance of his farthest 
moon (1,244,619 miles) Japiter’s rays are by radiation 
spread over a hollow aphere of the heavens, whose sur- 
face is, roughly speaking, 600 times as great as Japi- 
ter’s surface. Now, as his rays have, at that distance, 
to warm a surface 600 times as large as his own, their 
temperature will, from this cause, be reduced to the 
600th part of what they had at Japiter’s surface; 
therefore, if Japiter’s beat is equal to red-hotiron, then 
1200° — 600 = 2° must be the amount of heat he would 
im part to his outer satellite. He is amazed at my asser- 
tion that Japiter would be tmvisible to dwellers in his 
fartheat moon, if he shove only as a red-hot body, 
and tells me I may take it for granted at that distance 
his“ dise would appear jast as bright as red-hot iron.” 
Aleo, I am informed that I shavein the common error 
that distance per se has an effect in diminishing the 
apparent brightness of a laainoas object.” With all 
dae deference to so great an authority I decline 
taking his assertion for granted, and althoagh I know 
it is the orthodox ecientide view that distance does not 
diminish brillisncy, I shall still persist in believing it 
does. To support my views I wiil zeler to the earth- 
shine on the moon which renders the darker part of 
the moon just visible, on a clear night, when the moon 


is a fow days old. Phe earth, owing to greater size, 
sheds on the moon eleven times as much light as the 
moon sheds on uo, therefore, earth - ah ine on the moon 
must be eleven times brighter than moonshine is here, 
and if distance does not diminish brilliancy the earth 
illumined part of the moon should appear tous very 
much brighter then the moonlit earth. Now, is this 
the case? I ask any of your readers if, on a clear moon- 
light night, a brick wall, which is not a very good 
reflector, does not appear many times brighter than 
the earth-lit moon ? Of course, the depth of atmo- 
sphere through which we see the moon has considerable 
effect in dalling the brilliancy of the earthshine, but 
making all due allowance for this it is evident that 
distance is the cause of the great diminution of bright- 
ness we so plainly see. I should like to ask Mr. 
Proctor why, if distance does not reduce the apparent 
brightness of a lmminons object, the stars—snns as 
bright as our own—do mot appear so brilliant as 
the aun? there are no atmospheric effects to interfere 
in this oase. I was afraid so great aud potent an 
astronomer as Mr. Proctor would not be satisfied with 
petty terrestrial evidenoes, or I might have offered him 
many experimental proofs showing that distance does 
diminish brightness. He complains that I make him 
say, Japiter shineas three or four times as brightly as 
a globe ol his size shonld, if reflecting the sun's light 
only,” and that I omitted the important words” “ if 
constitated like Mers or the moon.“ Then he goes on, 
To remove all misapprehension, I actually added the 
werds, ' Japiter shines, in fact, very nearly as brightly 
as though: he were constituted like one of our terres- 
trial clouds; This would, however, have suined 
‘Hyrab Sen's’ ingenious argument, and is, aocord- 
ingly not admitted.” To all this I reply: ‘If he will 
refer to my letter he will find it was Dr. Zöllner, and 
not him, whom I made say this; bat I wrote on the 
assumption that he had adopted Dr. Zöllner's estimate 
of the plauet’s brilliancy, and as there is no reason 
for supposing Japiter to be a better reflector of light 
than Mars, the words if constitated like Mars” do 
not alter the tase. If my ingenious (1) argnments would 
have been ruined by the fact of Jupiter's shining 
nearly as brightly as if constituted like one of our 
terrestrial aloads, why does he not show us how they 
would bave been ruined ? why does he not meet argu- 
ment with argument instead of merely making an 
insidious assertion of no value? What do I mean, 
he asks, by saying that sunshime ‘here is hundreds 
of times brighter than the light emitted from a body 
heated to redness? Unfortunately we have no means 
of accurately measuring light as we have of measuring 
heat—in fact, we cannot meaagure it.at-all, we oan only 
estimate it by the imprestian it makes on our senses. 
I will give the method I used of estimating the li ht 
of a red-hot body amd leave it to others to judge of its 
value. Let us take a page of printed matter (say of 
the same sized type as ‘his atticle-was printed in)—and 
hold it within a foot of a large red coke fire ina 
darkened room, we ean then just see it sufficiently clear 
to read it, and the distance is so amall there is hardly 
any loss by radiation; then let us take the same page 
into the o on a clear night when tbere is a full 
moon, and we shail find it as easy or easier to read it 
there than by the light of red-hot coke,-however close 
we hold it. Frem this I infer that moonlight is as 
bright or brighter than the light emitted from a red- 
hot body, and sunlight is demonstrably thousands of 
times brighter than moonlight; therefere, if the light 
emitted by a red-het body was even ten times as bright 
as moemligbt, sunshine would still be hendreds of times 
as bright as the light emitted from a body heated to 
redness. 'Hrras SEN. 


THE NEPHILIM IN YORKSHIRE. 


[4574.] —THE acconnt of the Settle Cave discoveries, 
copied from'the Pall Mall Gazette into p. 623 of the 
Muquamto, had originally appeared in the former 
paper the very same day I noted, that your number 
of Jane 7 came forth, with the most contemptaons 
demands for any evidence, either of the occurrence or 
period of a nniversal flood (let. 4239, p. 803). I was 
abont to notice the singular opportaneness of the 
answer, had you not eaved me the trouble by re- 
producing it entire, aud as Mr. Brookwood, . the 
next week (let. 4356, p. 852) pointed ont the 
Gilavial bearing of the remarkable godsend, I should 
not write this, were there not a most unlacky mis- 
print in your copy that puzzled me fer a miuate, 
and may therefore either puzzle or quite deprive some 
readers of the gist of the evidenoe. A little below the 
middle of laat column (p. 328) a line begins, Bat 
there were evidences of a very much older Roman oc- 
eupation than this.” The context would soon lead 
most readers to iafer that Roman is a misprint for 
Auman, the argument being that as the two feet of 
frost obipe, above the newer haman relics have taken 
roandly 12 centuries to aceumulate, the six feet of 
similar chips between the two classes of relics may 
probably have taken the previous 86 centuries. 
Haviog been almost driven, by this serious erratum, to 
revive the subject, í would farther remark that the 
upper Romano-Celtic relics really date themselves 
more precisely than the Pall Iſull writer ventared to 
fix them. He says, there are two extremes between 
which the date of this occupation of the cave must, y 
—the fifth century, as shown by tho barbaric % ~ 
and the first quarter of the seventh century, wy us 
kingdom of Stratholyde (or Cambria) was gw n the 
by the Northumbrian Angles.” Now coi aqaered 
ciroulsted in such times (as they do nag > = Cons'antly 
most civilised p'aces) for acentary op uin All but the 
were made; but surely these Ram, two after they 
Welshmen (the famous King Arthe- 805 ee Ae 
over-sof} and falling raco, wo ud not take to cave 


dwelling till theircountry was actually invaded by our 
ancestors the English, which was not the case in that 
very westerly part of modern Yorkshire (bat ancient 
Cumbria) till well into the seventh oentary. The 
Angles, under Ida, had settled the eastern watershed 
in the middle of the sixth, bat we read of no warfare 
by them west of the Penine chain till under Red wald 
A.D. 616, and Edwin of Northumbria, who, in 623, 
redaced Cumbria into t sabjection ; so that 
the quarter of that century is rightly fixed by the Pall 
Mall Gazette as the latest limit possible for the civilised 
Settle Cave relics, or- 1250 years (rather than 1200) as 
their present least age. Sapposing, then, the debris to 
be regalar enough to admit so exact a menasarement 
as stated of the ratio 1:8, between the upper and 
lewer accunmelation, and tobe an accurate geo-chrono- 
meter, it gives as roundly 1260 + 8750 = 5000; the 
exact ‘' 50 centuries,” ‘the E. L. G. s 5000 years,” 
about which so many of your correspondents have been 
making merry. Sach, says the cave, is roundly the 
period since ths men of the drift“ (or any older than 
Arthar's knights) occupied it; and saeh, say the older 
versions of Genesis, the period since Nephilim were 
last in the earth, and the earth was âlied” (and-conse- 
quently Yorkshire) “ with violence throagh them.” Of 
course those who read geological facts as they turn up, 
know that this ie only the eld story,-a hundred times be- 
fore and elsewhere, in divers ways meeting us. The 
comparison of the depths of peat, above and below the 
Roman causeway through the Peterborough ‘fene; the 
depths of Nile mad, above and below ‘the ‘footings of 
dated Egyptian monaments ; the pre-Roman and post- 
Roman deposite of Swiss lake deltae, and fifty other 
modes of testimony, as Cuvier, Baekiand, and Mantell 
showed, all concur as ‘closely as the above little sum. 
Neither in Europe, Asia, nor America, is there avy 
clash of evidence. The Settle Cave brought no news; 
but the thing to note is, you having issued ‘‘ Sigma's”’ 
oall (p. 808) for any evidemce, either of oceurrence or 
period,” that morning ef June 6, how singalarly pat 
comes this issue of Full Mali Gazette ‘the same 
afternoon. E. L. G. 


EBDY’S GAS STOVE, 


(4575.)—I am at apie tall pre the ntility of this 
stove, unless it be so as to bring fresh air into 
the room, not merely, as appears from the description, 
to warm that in, to be mingled with the 
products of eom Tho stove would warm atoom 
mere comfortably if the openiags at the top were closed 
and the heated air made to escape at the bottom, for 
then the lower part of the room would ke better 
warmed ; moreover, the hell of the store would become 
hotter, and therefore give off more radiaat heat, whiok 
is the best amd pleasantest form of heat for warming 
us. The total quantity of heat would ba proportionate 
to the gas burned in either case. Bat it will be asked, 
What, then, is the nso of the rather complicated inter- 
nal arrangements P” and that is exactly what I want to 
know. It seems that they will have no effect at all except 
to mix the products of combustion with air. If, indeed. 
those prodacts were conveyed away out of the room 
altogether, those arrangements might be of seme little 
use in providing a large surface for warming air; but 
the heat might be more asefally employed in warming 
a large surface, from which heat may be radiated, for 
radiant heat warms the bodies on which itshines above 
the temperature of the air sarrounding them, and it 
is both pleasant and wholesome for us to be so-warmed, 
when we need artificial warming at all; lately artificial 
cooling has been more needed. PHILO. 


MONOLITHIC BUILDING. 

[4576.)—To W. G. C.”—I am glad to sea the subject 
of menolithic building brought for vard in ours,“ being 
myself a firm advocate of the system. Tour letier (No. 
4462) is a source of astonishment to me, as the state- 
ments yon bring forward there are entirely sb variance 
with facts which the adverse critics " of the system can 
turn dead against you; the weak points of the Poly- 
lithic" system (if you will accept the term) are not, as yeu 
seem to suppose, from thin mortar iginta, nor yet from. 
“gmooth-tooled surfaces,” being bad holders, but 
quite the reverse. Neither is the rough surface of the 
concrete the cause of better holding, and consequent 
strength in the monolithic system, bat rather in the 
use of good cement newly prepared and used before 
the first intention of setting. has taken place, together, 
with being well compacted by ramming the material, 
which is thas brought inta closer contact, 


In all cementing. processes the co ditiont of a good 
holding joint are chose contact of the substances 
cemented and consequent this- ess of the cementing 
material. The reason ie 8%. evident, there being no 
after shrinkage, or comp-rativelf none, whereas in the 
polylithio aystam the after shrinkage is very consider- 
able, and whem dow and door frames intervene, as 
way mis do in house building, and these cannot 
5 = D in the shrinkage, there is, I think, quite 
aun cause to account for ruptures and weakness. 
heat rmore, the practice of making beds of mortar 
— lie for weeks before being used must be destruc- 

ve of its cementing properties. Another serious ovil 

lies in the rapidly absorbing nature of dry brick. 
The water is absorbed before the chemical change 
bas had time to complete itself, and though afterwards 
given up in part, still it can never restore it to good 
sound mortar ; hence, in setting the arches of doors 
and windows the bricks are first wetted to counteract 
this tendency. Such parts are, therefore, invariably 
found to be the strongest in the building, the extreme 
thinness of the mortar joints notwithstanding. 

ETSI ON 
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THE NEGRO, 

(4577.}—Tux pun of T. A.“ (let. 4541, p. 461) upon 
fhe ambiguous English word ur in Gen. vi. 1, 2), 
ought really to be embalmed ss a specimen of this 
generation's “ biblical criticiam'—the matter in which 
alone all may shine alike, even “T. A.,“ equally with a 

„ If he had hap to be a Greek or Ras- 
sian, it might have been pointed out in his Septna- 
gint, that in Solomon's Song, i. 5, a verse, where, ¶ any- 
where an actual negro (and that, a lady) is introdnoed, 
ahe gives herself very same epithet! I am black, 
but comely (aA), O daughters.” In Genesis, the 

ites “saw the daughters of men, that they were 


xara.” Bot if T. A.“ has the audacity to overrule 
Solomen, that no can be «ai, this would not 
clash with my supposition that among the non-Adamite 


poaae races was one black one. Has ho not seen 
hat I assume atleast three distinct races, how many more 
is unknowable, bat one race to afford the mother 
and the wife of Japbet, another those of Ham and 
the negroes, and a third those of Shem? I only said 
there might be reasons for Noah and his sons baving no 
wife of their own race; without seeing that the story 
does plainly indicate a reason, that may in all prob- 
ability have amounted to necessity. Consider the force 
of the statement that all fesh (humanity) had cor- 
fe chee ales ais earth.” In the remote savage 
tri whose es alone we find, the Flint-folk” or 
„Men of the Drift," the corruption consisted in mere 
** violence.” the civilised cities, and the Adamite 
race above all, it was more refined; and what do we 
now find in such races that have moat corrupted their 
way? No guide bat self-interest, hence infanticide, 
of female children (as in China), and it 
g no one’s interest in to bring u 
daughters ratber than kill them, imminent or acta 
dying ont of the race for want of females to continne 
it. This then, happening now, must have happened 
when ‘all flesh had corrupted his way upon the earth.” 
It would simply contradict this sentence to assume that 
after the Adamites bad taken to marrying the inferior, 
short-lived daughters of men” (as Gen. vi. implies) 
for some centuries; there remained any danghters of 
their own race unslanghtered. There could be no 
Adamitess brought up (especially as they were doubt- 
less of slower growth) for Noah to marry, much less 
for his sons; and so, in all probability, the redaction 
of life was become inevitable whether any Deloge hap- 
pon or not, and Noah would, in any case, had there 
no Deluge, have ended the long-lived Adamites ; 
or ratber, as the same causes would have extinguished 
the mixed and short-lived races too, the Flood was 
necessary any human species on the earth 
at all! And so may fotare oqnally wide destractions 
(as prophesied) be, according to all present social ap- 
pearances, equally necessary. Even if the females of 
the long-lived race were not extinct, this cause must 
have made them too soarce and precious to be within the 
means of Noah and his sons to purchase ; for every- 
thing implies they were a poor and unknown family— 
that of a “jaat man,” and “preacher of righteous- 
ness,” in soch times, could not be otherwise; and no 
wealthy or powerfal man would have needed anything 
like a tury for building and provisioning the Ark. 
A German fanatic of Luther's time, having persuaded 
himself of: u new Deluge, built an ark of equal dimen- 
sions, we read, in a year or two, though so far from 
rich (or at least from well-advised in construction) 
that he saw it fall to pieces before the time anticipated 
for ite use. 

In connection with longevity, and especially whe- 
ther, after the flood, it was as great in the women, 
it should be noted that the Bible gives but one female's 
age, Sarah's, and she lived barely two-thirds of her 
only æn's life. Agsin, in Job (who was probably 
earlier), the death of a wife, mother of ten grown-up 
children, and taking of another, who bears ten more 
(as Abrabam's last did six), appear matters of common 
course. But the facts that though Shem (and presum- 
ably his brothers) lived after marriage five centuries, 
his wife bore bat five sons, Ham’s but feur, and 
Japhst's bat seven, surely imply these women to have 
been of very different lo ty from their hasbands. 
If of the same race, why shonld they not have had 

as tradition attributed to Eve and antedilavian women), 
or more sons apiece, when they were so greatly 
? 


As for T. A.“ notion that men who, for ten 
generations, lived (by his own showing) ther table 
age of above 900 months, never discovered the exis- 
tenos of a natural 1 longer than months ! and called 
them years " indifferently, it is really necessary hg 
should fix distinotly what “change in the mode 
reckoning” the genealogy of Shem gives “ evidence 
of.” At least, he or any reader equally hazy may be 
asked to take the small trouble (which I object to do 
unless forced) of copying out these verses, Gen. vii. 
11, viii. 4, 5, 18, 14, 16, x. 1, xi. 10, 12, 18, 14, 15, 


ving to the “ years what he conaidars their modern | ad 


m gs, and explaining at what lator verse the 
% change in the mode” comes in. If the longest ante- 
dilavian life was 78 years, what does he consider the 
life of Abrabam or Isaac to have been, longer or shorter, 
and for what reasons? I mean natural and admitted 
physiological reasons. And especially the few and 
evil” years of Jacob, when he said they had not 
ee to those of his fathers, xlvii. 9; what were 

The “T. A.” sort of mind being commoner iu this 
subject than in others, let me add for him that if 
Shem, Ham, and Japhet, or rather their three mothers 
and three wives, were, as I suppose, as distinct as the 
Mongol, Negro, and Gothic races, the angles of the 
triangle that includes all other modern ones, then the 
long-lived race, whose last pure specimen was Noah, 


were, of course, different from all these; and, in colour, 
may (or rather must) have approached what we find 
least like them separately at present—namely, the 
Red Indian—we need not suppose in any other respect 
than colour. Hence, Hebrew tradition would be no 
likelier to give them and their father any epithet than 
u Adam.” We are not to suppose any of the patri- 
archs bore in life the names we know tkem by, or that 
Chinese, Phonicians, Hindoos, or any nation has 
known them by. All thebe are descriptive epithets, 
made ages later; and in the Bible, rather translations 
3 epithets into the Canaanite tongue of Samuel's 
0. . . 


A NEW METHOD OF CHANGING RECIPROCAT- 
ING INTO ROTARY MOTION. 


[4578.] —T ue following slight sketch of a proposed 
means for effecting the above purpose will, I venture to 
think, interest some of your mechanical readers. 
Their opinione as to its practical utility are requested. 

In the accompanying diagram A is a fixed cylinder, 
B the piston rod, C an arm attached to the shaft, this 
arm is double from E to O, and carries two toothed 
wheels E and D; F is a fixed tooth wheel either cast on 
or otherwise secured to support H H H., the shaft to 
which arm O is attached passes h the centre of 
F, and has its bearings in it and through into H; to 
the axle of small wheel E (indicated by dotted circles) 
is attached an arm G, which is connected with piston 
rod. The motion of piston rod is communicated by 
arm G to the wheel E, causing it to revolve ; this sets 
the wheel D in motion, and this wheel being geared 
with the fixed one F travels round the same, carrying 
arm O round at same time, thus givinga rotary motion 
to the shaft to which C is attached The variations in 
power and speed at different parts of the stroke are 
very similar to those of the ordin crank, and the 
total power given ont is the same, © proportions of 
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cranks and connections might be obviated by working, 
instead of the two cylinders as ordinarily used, four or 
more of the same aggregate area, and thus distribute 
= strain as required. 

order to take up as little „ the 
drawing is only contrived to give a general notion of 
the idea. If the subject should prove of sufficient in- 
terest I will gladly furnish more details in a future 
number, in the mean time soliciting the opinion of 
practical mechanics. G. PM rOR. 


AN OPINION WANTED ON A NEW MATERIAL 
IN ORGAN BUILDING. 


[4579.] —Wrt “ Harmonious Blackamith,” “ J. D., “ 
or other amateur builder kindly give their candid 


opinion on the adaptability of for organ 
I mean such as are circular. Pas not con id 3 


other cement all the way 
thickness, say five or six times round, being 

gluo is used ‘first time round, so that the tube thas 
formed may be 
after which it may have some suitably decoratei paper 
put on the outaide. Then take a pisce of dry, bard 
wood, and tarn a foot or boot in such a way as 
to admit of a round block or languid being put inside, 
and a round cap outside, leaving a passage for 


sufficient length to form that part of a pipe from the 
upper end of the boot to (say) two — . 


pipe. And now for what I consider the greatest 
difficulty, which I think may be easily 


| those who are moderately handy at the 


| like all the rest, but in two pieces; this 
| at another time, and, if possible, with rough drawings. 
| My simple arguments in favour of paper are, that all 


= 


of course, be used of any breadth, and sets carried on 
each side the piston rod, in order to distribate the 
work over a greater surface of teeth. This motion has 
been tried en a moderate scale (with two Gin. and one 
Sin. wheel, stroke Sft. 6in.), and found to answer satis- 
33 regards the motion of the piston rod being 
maintained in a perfectly straight line, and as to the 
power given out equalling that given ont by the 
crank, but it has not yet been tried in a 
ateam-engine. It has the great disadvantage of being 
a combination of toothed wheels, but it has the foal- 
lowing advantages, which may pha counterbalance 
the said disadvantage, viz. :—There is no tendency at 
all in this motion to throw any side thrust on the 
iston rod, and consequently the necessity for connect- 

g rode, cross heade, parallel motions, slides, and 
guides, is done away with; it works in as little room as 
an oscillating engine and has a fixed cylinder. To 
sam up, it has none of the friction attending it usually 
caused in engines by machinery, used to counteract the 
side thrast on piston rod, which is always present 
in every engine torning an ordinary crank. f these 
vantages are sufficient to overcome the objection to 
the use of toothed wheels, practical men can jadge. 
My own opinion, as a theorist, is, that for ships’ use, 
with engines of long stroke, this motion with fixed 
cylinders would be preferable to either trunk, beam, 
or oscillating engines, and perhaps more especially for 
sccew steam ships, as it will be observed the arm O is 
only one half the length of an ordinary crank for same 
length of stroke. I believe engines of long stroke are 
desidavrated ; if so, this motion is os y suited for 
them, &vå some of the disadvantages connected with 
the nee os toothed wheels would be overcome by the 
fact that they’ are the parts that would be most affected 
by wear and tear, and are aleo the very parte which 
could be most readily renewed whenever occasion re- 
quired. Drawbacks arising from weakness in the 
arms Q and O (if any, as compared with the usual 


| side, the others decreasing 
| the rest of the various stops. 


high spirited, 


various of pipe making are within the 
management of all amateurs, and not costly. 
again, the pipes being covered with fancy paper, 
be arranged on the soundboard on the Schudamore 


however narrow, wide or long, increasing from one 
the other with the greatest regularity needed for any 
scale, Sonax. 


8 


THE BEARING REIN AND BLINKERS. 
(4580.)—I In pong the remarks of Philo “ (let 


blinkers gave me reason to think he would shy a good 
deal; without them he does not shy at all, and will 
bear an umbrella or parasol up behind him withodt 
taking any heed. I have a very fine mare, quiet, bet 
ken ia blinkers, seven years old. I 
cannot say I should like to ran he risk of now breaking 
ber to ran without; have others done so with sueceess ? 
While on the subject of horses, the above mare has a 
very flat floet and thin sole, easily hurt with sharp 
stones, and the sole grows very little. Will - Philo” 
or any of our friends advise me as to the manage 
ment of her feet, the best mode of shoeing her, and 
whether Mr. Flemming's or the Goodenough plans of 
shoeing would be suitable in this case, and if so where 
can the modus operandi of these several plans be 
obtained ? C. & C. 


SPINNING TOPS AND GYROSOCOPES. 


[4581.]—I HAVE always understood that when a top 
is span the axis leans more and more from the perpes- 
dicular until it falls, however great the velocity; bat 
that, at first, the increase of the inclination of the axis 
from the perpendicular is imperceptible, the inclina- 
tion increasing more rapidly as the velocity of the top 
decreases. Is this so, or is the inclination of the axis 
constant when the velocity is g the axis 
to be inclined at first? T account fric- 
tion and the resistance of the air, would the velocity 
of a top or gyroscope remain undiminished? Gr. 


HOPS AND BLOPS. 
[4562.]—A ranmine friend, a hop porer, 
favourably of the plan I suggested to him for 
rid of the fly from the bines—namely, syringing 
soap and water. I use this remedy to get rid 
aphides from beans, 40., and it appears to me 
applicable to the hop fy. With respect to soda 
manure, he warmly recommends it for almost 
thing. Its modus operandi is, perhaps, not quite 
clear as manare; it is, however, a 


enemy to 
wire-worm and the tribe of garden or farm plages 
in general. M. Fant. 


JuLY 26, 1872. 
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SOUNDS OF THE MUSCLES AND THE EARS. | 


(4588.]—In 1809 Dr. Wollaston called attention to 
the sound, or susurrus, produced by the mascles when 
in astate of contraction. The sound may be observed 
by putting the end of the finger gently into the ear, 
and bringing the muscles of the hand and forearm into 
strong contraction; or by applying a stethoscope toa 
contracted muscle. It is like that of carriages at a 
great distance, passing rapidly over a pavement, or, 
like the deep hum from a large foundry. Wollaston 
tried to estimate the piteh of the note by putting his 
thumb in his ear, while his elbow rested on a horizon- 
tal board, on which he had cut a number of equal 
notches, about zin. asunder, Against these notches 
he rubbed a pencil, more or less quickly, till 
the sound he thus prodaced seemed to coincide 
with that from the muscular contraction. Then he 
attempted roughly to estimate the number of 
notches passed in a second. They appeared to be 
in general between twenty and thirty in a second. Dr. 
Haughton has also ex ented on this subject. He 
got 4 number of friends to say what they thought to be 
the pitch of their susurrus, by comparing this with 
notes ina piano. The result was that four of the ob- 
servers (two of whom were ladies), found it CCC; and 
five (of whom three were ladies), found it DDD; these 
notes corresponding respectively to thirty-two and 
thirty-six vibrations per second. His own susurrus 
seemed to him to be CCC. 

Considering the sound very like that of cab-wheels 
in London, heard in the silence of the night, when the 
streets being quiet, the cabmen are able to drive fast, 
Haughton measured the intervals of the Guernsey 
granite pavement, and found them to be abont four 
inches, making therefore three knocks er impacts in a 
foot traversed by the cab-wheels. Sapposing the oabs to 
drive eight miles an hour, the number of impacts per 
second will be 

5280 x 8 x 8 
8800 


Considering the susurraus note as D D D, giving thirty- 
six vibrations per second, its resemblance to the sound 
of the cab-wheels ceases to be matter of surprise. 

A phenomenon not unfrequently observed is the 
sudden production of sounds in the ears—sounds 
‘which cannot be attributed to an external cause, as 
they are generally perceived only in one ear, and, 
therefore, probably arise in some way from the state of 
the ear itself. In some parts of Germany and other 
countries an ethical meaning is attached to such 
sounds, which are, interpreted as praising or acousing, 
according as they occur in the right or the left ear. The 
acoustical properties of these sounds are discussed by Mr. 
Oppel in a recent number of Poggendorff’s Annalen. 
His own experience was that the sound began quite 
suddenly, was pretty strong, and ef well-defined pitch, 
bat gradually became weaker, and at last seemed very 
like the sound from the bell of aclock a little after 
the hammer has struck it. The intensity differs on 
different occasions, At one time the sound is very 
loud, at another it is soft and scarcely audible. It 
generally continues about from ten to twelve seconds, 
and is to be distinguished from a low hamming 
sound that is sometimes perceived in illness, which is 
of longer continuance, and has periods of greater or 
less intensity. 

„Having at one time,” Mr. Oppel states, “ perceived 
this tingling in the ears to recur more frequently than 
usual, and for several successive evenings, I found it 

ving, in the left ear, the note D*. It occurred to me 

find out whether or not the note was always of tho 
same pitch, and whether the note in the one ear was of 
the same pitch as that in the other.” He then gives a 
list of 9 cases, in which the sound was in the right ear, 
and 18 in which it was in the left, with the pitch of the 
note in each case. From this, it appears that the pitch 
is not always the same. It ranges in these 27 examples 
from Di to Bo. In some cases two notes at the interval 
of an octave were perceived. In one instance (the note 
being G“) be had difficulty in determining whether the 
sound was in the right or the left ear. It appeared to 
be in the middle of the head, continued an exceptionally 
long time (seven minutes), and was ted abont a 
quarter of an hour later, when it lasted five minutes. In 
one other case the pitch was extremely high, and he 
compares it to the of a water drop when it falls 
on A heated stone. 

There is another subjective phenomenon, Mr. Oppel 
remarks, to be distinguished from these. It is a kind of 
cracking in the ears, often perceived when one has cold 
in the head, and specially noticeable in aneesing at the 
beginning and end of the sneeze. It is a very high 

izzicato kind of sound. Mr. Oppel observed seven cases 
5 which it did not appear to vary much from O8. 

The above account of some of the sounds in the 
human body may farnish material for easy experiment 
to the curious, i A. B. M. 
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THE STAR ANTARES OR ALPHA SCORPIONIS. 


(4684.]—ALLow me to call the attention of such of 
your readers as take an interest in matters astro- 
nomical to the present remarkable visibility of the 
green companion to Antares. Last night, at about 
10 p.m., parang my 4jin. achromatic (by Cooke) on 
this very splendid object, I saw, to my surprise, the 
comes as distinctly defined and brilliant as the prin- 
cipal star itself. With a magnifying power of 284 the 
discs, round and sharp, appeared to be almost in con- 
tact; whilst the colours of the two components, red 
and green, were positively gorgeous. Having bad no 
previous expectation that an instrament of such very 
moderate aperture weuld be able to reveal this object 
at all, much kas to show it with such distinctness 
and case, I was quite delighted with the spectacle 


ented, and equal gratification, I feel assured, wilt | 
fo asperi onsa by other amateurs wbo ahali take 
the trouble to turn their telescopes on this moat noble 


star. e 


Jaly 21, 1872. J. L. 


THE CENTRAL HILLS IN GASSENDI. 


[4585.] —SEVERAL observers have of late contributed 
to “our columns drawings of the great lunar walled- 
ring these sketches with 
was much struck by the 
great differences which existed between them, even 


plain, Gassendi. On com 
others in my .possession, 


with regard to the more conspicuous markings. 


Amonget these is the central group of hills, in which the 


Rev. T. Webb tells us Schröter noticed several changes. 


Of this group I have collected sketches from different 
sources, and send three, which, if placed alongside 
those contained in other numbers of the ENGLISH 
Mercnanic, will exhibit ‘‘ the strange diversity of the 
These are such as 
forcibly to suggest extensive changes, even within late 
th every allowance for differences in 
illamination, and for roughness or inaccuracy in 
sketching, I cannot but think that some great disturb- 
ing agency has recently been at work on this part of 
the moon's surface. The experience of the observers, 
and the clase of instruments employed by them, 
appear to preclude all deception, whilst the object 
itself is too conspicuous to admit of mistakes, such as 
would serve to account for the great differences in pub- 


drawings by different hands.” 


years; and 


lished drawings. 


The frst drawing which I send is taken from the 
second volume of Ferguson's Astronomy,“ into which 
it was copied from one of Schröter's plates. Ferguson 
remarks of it, This mountain bas three tops, one of 
which appears like a bright spot in the shadow of the 

t 
it agrees very well with Mr. Loder's drawings (letters 
1924 and 8747), bat the closeness and the relative sizes 
ofthe two western mountains (in Fig. 1) are at variance 
with both of Mr. Loder’s figures, yet are borne out by 
Madler’s draw- 
ing (Fig. 2) made with the help of the Dorpat tele- 
scope, is fairly accordant with the others in these 
es, and all appear to agree in the situation of 


other, when the sun is on its horizon.” In this res 


Mc. Birmingham's sketch (let. 4241). 
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the easterly poak, which, in Schritsr’s drawing, is 
seen shining in the long black shadow thrown by its 
companions. It is B sigma 5, in Mr. Birt's drawing 
(let. 2786); Mr. Gandibert represents it as bent in 
form, with the concavity facing the north (let. 4076). 
So mnch for positions. 

When, however, we come to shapes, we 
find greater differences. Mädler’'s drawing (Fig. 2) 
which I have copied from plate 18 of Lardner’s 
„% Handbook of Astronomy,“ shows a long, slightly 
curved plateau, apon which three hills project. To 
the north of it, and below its level, is a promontory, 
to the east of which we see four hillocks connected 
together. Turning from this to Fig. 8, a marked 
contrast is presented to us. The drawing is copied 
from a beautiful sketch, made by Professor Phillips, 
and inserted in Vol. CLVIII. of the Philosophical 
Transactions, It was executed in 1858 with the aid of 
a 6}in. refractor, by Messrs. Cooke and Sone, of York. 
Compared with Schmidt's plate of Gassendi, a satis- 
factory ut was fonnd to exist, amongst other 
points, between the two representations ofthe digitated 
central mass.” Thus, Midler, using a superb telesoo 
of 96/,oin. aperture gives us a sketch totally devoid of 
fissures, whilst some years afterwards Professor 
Phillips, with the aid ofa smaller instrument, was able 
to delineate an upheaved surface, riven and torn in an 
extraordinary manner, and in this he is supported b 
Schmidt. This, I think, points to changes whic 
occarred between the peri at which the drawings 
were made. 

The drawings by Messrs. Birmingham and Gaudibert 
next claim our attention. They represent the south 
central hill as penetrated by two deep fissures, and as 
concave at the north-west extremity. Bat it will be 
noticed tnat the rente ocour on the western side, whilst 
the very reverse is shown by Professor Phillips's sketch. 
By what subversive procese the vast heap could have 
been overturned so as to lie in the position given by 
Messrs. Birmingham and Ganudibert it is difficult to 
imagine. Such strange differences strongly suggest 
the idea of extensive volcanic action since the date of 
Professor Phillips's drawing. If such differences 
occurred merely in connection with the extent of a 
minute cleft, or the position of a oraterlet, we could 
not reasonably have recourse to the alternative of 
„ hange to account for then. Bat when, as in the 
present inatance, sketohes made at different epochs by 


experienced observers with the aid of powerfal tele- 
scopes, vary as to the formation of a conspicuous 
group of hills,and to such an extent as to represent 
them in contrary ways, we cannot, I think, overcome 
the difficulty except on the supposition of a real 
change on the lunar surface. W. Brown. 


SPOTS ON THE SUN. 


(4586.}—Duruine the past few days I have observed 
the sun on several occasions with an old 4in. metallic 
mirror reflecting telescope, and bave noticed the partial 
passage across the disc of a large scattered group of 
maculs, which contained one spot of considerable 
dimensions. On Jaly 12, at 2b., this group was situated 
in the north-eastern quadrant, and was constituted of 
twenty-seven individual spots, several of which were 
immersed in penumbræ. The largest spot, which was 
situated in the eastern portion of the group, contained 
three well-defined ambre and a large irregular 
penumbra, which, on the east side, was very dark, and 
on the exterior edge pierced with a train of minute 
dark spots. In the other quadrants I noticed four 
groups, and one isolated spot surrounded with penumbra 
in the north-western quadrant. These groups, though 
small, were composed of twenty-one spots in all, so 
that, including the large claster before referred to, 
there were forty-eight dark spots seen altogether. I 
should have obtained a pretty correct estimate as to the 
dimensions of the large spot, but clouds coming over 
effectually precluded the possibility of my doing so. I 
also observed several groups of facalm; these were 
seen, as is usually the case, near or in the vicinity of 
the margin of the disc. At about the time of observa- 
tion, cumulus clouds were continually passing over the 
solar surface, but it was only partially obscured. 

I bayo thought it appropriate to forward you the 
foregoing particulars for publication, because much 
interest has, during recent years, been manifested in 
sun-spot observations, and many of the scientific 
readers of your excellent journal may be pleased to 
learn that the spots have again become numerous, the 
more especially so as we are now approaching the 
minimam degree of intensity of these phenomena. 
This appears evident from the fact that at the obser- 
vatory of the British Association at Kew the number 
of groups (271) observed in 1871 was less than the 
number recorded in the preceding year, although in 
1871 the sun's photosphere was covsiderably disturbed, 
and at times especially violent convulsions were 
noticeable. 

The large and interesting group of spots to which I 
have called the attention of your readers will have dis- 
appeared from the western edge of the solar diso before 
these lines are printed, but it may be expected to re- 
appear on the eastern’ side at the beginning of the 
ensuing month, if, indeed, it is not dissipated before 
that time. WILLIAM F. DENNING. 


— 


PLATO. 


14587.]—Ix answer to Mr. Birt (let. 4499, p. 433, 
No. 881), I beg to inform him that I relied more on 
hearsay than on anything seen in print, that “a heap 
of débris was near the centre of the floor of Plato.” 
With regard to the second part of hia reply, I must 
say that I thought I perceived the two white spote in 
the hollow of the shadow, as very faint cloud-like 
specks, not nearly so distinct as in the sketch. Bat 
being such faint objects, I may have been mistaken, 
and promise Mr. Birt that for the fature I will be more 

ar in recording what I really saw, and not what 
f thought I saw. And while on this subject I would 
ask Mr. Birt if he would kindly give me a few hints fer 
sketching the lunar craters, e. Because in a short 
time I hope to become the possessor of a larger instru- 
ment, and then intend to make the moon a special 
object of study. T. H. F. 


TRIPLE STARS. 

[(4588.] —Ow searching for the double star P. XVIII. 
268 Aquile (which is designated by Smyth as a 
% handsome teat-object”), on the data gtven in Webb's 
Celestial Objects,” p. 188, with a 4łin. refractor, I 
was unable to identify it; but in the place there 
indicated as following a third magnitade star, bat 
far sonth in a fine field,” I found a triple star. 
Magnitndes of components about 9}, 10}, and 10; 
positions (say) 260°, 110°; distances about 6“ and 14", 


p all by estimation, as I bave no micrometer ; power 


used 185. The two closer components were difficult to 
observe from the strong twilight which existed, and 
almost as difficult as the double 9th magnitude of 
the triple star | Cassiopeia observed on the same evening 
—lith Jaly. This object-pless also showed finely the 
closer components of P. II. 72 triple in Cassiopeia under 
the same atmospheric conditions. I may remark the 
object-giass sffows the doebiliszima of Herschel” 
between 4 and “ Lyre. 

I would feel obliged by “ our” F. R. A. G.“ examining 
the first-named object with his 4jin. Dallmexer, and 
stating whether it is the one given by Mr. Webb as 
above. The position angle of the closer components 
does not agree with it. Eamon. 


DOUBLE STARS. 


14589. — WI. . some of onr astronomical ocorre- 
spondents kindly say whether the following double 
stars have been recorded? I do not nd them in 
Mr. Webb's ‘Celestial Objects, 4&0,” nor in Mr. 
Proctor’s smaller atlas :— 

Szerens.—Preceding 5, about 50” of time, nearly 
game declination) and in the same field, with an eyo- 
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pieve magnifying about 150. Seen only once, Jane 30, 
1872, in dad weather. 

Orhrochor.— 80’ N. of E., a little following, 
Distance about 2“. Position about 170°, Jaly 6, 1872. 


Lyra.—About 18h. 25m. N., 28° 40’. Position be- 
tween 810° to 800°. Distance about 8’, magnitude 8 or 
9, and each star much about tho same. Dasky yellow. 
There isa larger star in the same field, B. To find it, 
place Vega in tho eentre of the field and move the tele- 
Scopo west aboat 8’ and the three stars will be in the 
field. Been only onee, Jaly 11, 1872. 


Jamet-Hainant. C. GaUDIBERT. 


‘A MORNING SUNSET. 


{4500.] —THE phenomenon that your two correspon. 

dents (pp. 486, 465) describe by this singular name is a 
mere effect of perspective, and therefore, of coarse, 
mysterious to M. Paris; but figured under the name 
“Converging Beams,” in Brewster's Optics“ (Lardner's 
„Cabinet Cyclopedia’) and other optical manuals. The 
beams, which are caused by clouds dividing the broad 
glare of snolight, intercepting some and letting sepa- 
rate pass, are, of eourse, in fact parallel, as 
mach so as the horizontal eornices or courses of the 
most ly built street or cathedral nave. But 
standing in the middle of such a nave, and looking 
either way, M. Paris will aee all these lines converge 
to a vanishing point or pole, eastward and also west- 
ward. Boit is with the sunbeams, when they are long 
enough to be visible for some miles each way, towards 
the sun and away from him. One pole is necessarily 
the sun himself, and the other, being his nadir, or 
exact opposite, cannot be above the horizon unless he 
is below it, and never presents any notable appearance, 
the beams merely dying off towards it, like auroral 
etreamers towards the zenith. Occasionally these 
beams are less visible where broadest, overhead or 
at 90° from the sun, than where perspective concen- 
trates them towards his nadir; but I have commonly 
found the reverse the case. The phenomenon is 80 
much commoner in morning than evening that I have 
only seen it by sunset once; but at perhaps a majority 
of the sunrises I ever watched, yet only in low latitudes. 
Approaching Barbadoes from the east, I have seen it 
on many suecessive mernings, and sometimes with no 
cloud visible, those that cast their shadows across our 
whole eky being below the east horizon. E. L. G. 


(4601.)—Norroma “W. W. M. a“ letter (4519, 
p. 488), A Morning Sanset,” forcibly brought to mind a 
very similar oircumstance which happened to me 
whilst in New Zealand. Ose fine evening I was 
walking home from a neighbour's, some four miles 
away, and happened to reach the top of a hill just as 
the sun set, showing those splendid diverging rays so 
frequently seen in fine weather, when I noticed a pre- 
aaa similar appearance in the eastern sky, and stood 
some time to watch it, and it had not disappeared 
ashen I reached a patch of dense bush, of a mile and 
half, through which I had to pass, on emerging 
from which I was so Jaw in a deep and narrow valley 
that I lost sight of the rays altogether. 

I would also add that on the evening of Sunday, 
Jane 80, I sew the same appearance, though not 
nearly so bright, in the east, over the houses, as I 
walked down the Old Kent-road. Ioan’t say the exact 
time, but people were just leaving charoh. 

In the same hope that W. W. M.“ expresses I have 
taken this somewhat long liberty, and bat fora fear 
of being disbelieved should have asked for au oxpla- 
natien before. Hoxx Ko Io. 


THE GYROSCOPE, &c. 


[4592.]—THERE is a phenomenon which I noticed 
some years ago which belongs to tue order of things 
now under discussion, which ought to be considered. 
There is a little toy often seen and used for lottery 
purposes, in fact, an enlarged teetotam which spins in 
a central tube, and has its table divided and numbered. 
I found that if this is cet epinning vigorously, the whole 
affair may be turned upside down, and the teetotam 
will not fall out until its motion is nearly ended. 
Here is something much «mere like gravity overcome 
than anything yet noticed, and the fact is one worthy 
of explanation. I confess I can give no satisfactory 
one, bat I suspect friction within the central tube to 
have something to do with the matter. 

Some of our correspondents -seem to have very hazy 
notions of the laws of motion aad of projectiles. 
„G. M.” (let. 4588, p. 460) is right in his correction of 
some absurdities, but he overlooks one circamstance ; a 
ball fired horizontally would not quite reachthe around 
at the same instant as it would if falling from the 
muzzle, because part of the force of the powder is 
employed in lifting theshot, fors ball fired horizontally 
would rise but for gravity, beoaose its line of motion 
is on a tangent with the earth’s surface, and therefore 
rises, aud this prolongs the time of falling; of course. 
Iam ignoring the resistance of the air, which isa 
separate element of the calculation, and by dimivishing 
the horizontal velocity acta with the increasing vertical 
velocity dae to gravity in converting the path of the 
shot into a parabolic curve. Sica. 


CED 


[4593.] —AFTER some little consideration I fancy I 
have discovered the key to the curious contradictionsin 
J. M. Taylor’a letter (4610, p. 435). In criticising Mr. 
Proctor in hie third to sixth paragraphs, inclusive, he 
writes for himself; whilst in other parts he mast be 
Writing for some friend with whom he is discussing the 


subject, and whose ideas he would rather leave to the 
tender mercies of others in preference to treating his 
friend to his own views on them. Not less amusing 
ia the triangalar combat between (or rather amongst) 
A.,“ of Liverpool, Mr. Proctor, and myself. 


To return to J. M. Taylor, let me assure him we are 
not “palling down established ideas when rejecting 
hat Philo“ and others term the ordinary explana 
tion,” for that explanation never was by any means 
“ established.” Is J. M. Taylor trying sareasm, when in 
hie second paragraph he speaks of the “ impossibility 
of avoiding contact with the laws of mechanics and 
plain facte, with whioh it cannot harmonise ?“ The 
problem to be solved (which has been solved) is, 
of conrse, to find an explanation that does harmonise 
‘With the laws of mechanics. 


Mr. J. M. Taylor is himeelf in crtticising Mc. Procter, 
and I bave not much doubt Mr. Proctor will virteailly 
admit ita force and change his front to some other one 
cave or feature of that case,” or, possibly, back to“ the 
general featares of spinning motion ” (let. 4310). 


As to J. M. Taylor's friend's governor” theory, I 
would point out that the lifting action, in an ordinary 
steam-engine governor is not directly due to the cen- 
trifagal tendency. It is a secondary action, arising 
from the balls being counected to the vertical spindle 
by links or levers, which will not admit of any out- 
ward motion, excepting what is accompanied by some 
upward motion. A carefal consideration ef the condi- 
tions involved will also show that when the balls are 
in the act of rising the spindle must have an increased 
downward pressure. In the suggested explanation, it 
is firat assumed that two particles are detached from 
their rigid connection, and are connected by links. 
Then, after describing what might happen under sueh 
circumstances, the conclusion is jamped to, that the 
same results must happen even with all the particles 
rigidly connected, and no „ is made to show that 
the movable link arrangement is not essential It is 
suggested that the pressure of the peg point on the 
table must always be positive, but it is assumed that 
it must vary with the velocity of the spinning -motion. 
[ really think the experiment I have more than once 
before referred to ia conclusive on this point if fally 
studied. (See p. 41l of the MecHanic for January 7, 
1870.) 


Many who attempt to explain the action of a top or 
gyroscope are not aware that the instrament can be 
arranged to act in many curions ways, which at first 
sight seem quite different from the erdinary experi- 
ment. I have formerly explained how the centre of 
gravity of the gyroscope may be made to trace a series 
of spherical epicycloids instead of a plain circle; and 
it is obvious that any complete theory must inclade 
these and other cases. Can J. M. T.“ (or his friend), 
or Philo,” or A.,“ show how their explanations can 
be rendered applicable to the case of the epicycloids ? 


Glasgow, Jane 15. E. H. 


BEERE 


[4594.] Wire the greatest respect for Mr. Proctor, 
(let. 4509), I must observe that in my opinion his an- 
swer is most unsatisfactory, and reminds one of the 
usual method of dealing with children when they ask 
us questions whick we don't quite understand ourselves. 
Of coarse, he is not donnd to answer any questiou 
unless agreeable to himself, aod if I am to be forced 
to take anything for granted withont having any proof 
shown, that would end the matter at once. The qaes- 
tion is, “If a cannon ball be fired horizontally, bow is 
the resistance to change of plane of motion so nullified 
that it becomes of no effect whatever, and the ball 
reaches the groand as quiokly as if dropped freely 
from the same height?” Now surely this caa be an- 
swered in languags that all may anderstand if it is 
correct. As for the moon, i¢ only strengthens my 
argument; she yields a certain amount to tho attrac- 
tion of the earth, bat the superior impelliog foree pro- 
vents her from yielding altogether. Neither is the speed 
of paddle or screw sutiicient to call this foree into visible 
action. I would like an explanation of the following 
experiment, Take a weight aod swing it round with 
soffcient speed and it will attain and maintain a 
rotatory motion in a horizontal plane as long as the 
power is kept up. Now, it is evident that it the cord 
were gradaailly let out and the power increased as well, 
this weight would not fall to the earth, bat would 
maintain the same distance from the ground as at 
first; the cord has nothiag to do with holding it up 
except thet it restrains it from flying away. This can 
be tried by any one; whether the cord be short or long 
the weight maintains ite position as long as the 
velocity is kept up, aud pray how are the conditions 
changed, if any other force, say gunpovder, is substi- 
tated for the cord ? 


J. M. Taylor (let. 4510) is clearly in error when he 
says that centrifugal force has not the power of re- 
taining a particle ia a horizontal plane, &0.,“ as he 
can easily prove for himeelf by swinging a weight 
attached to a cord round bia head. Neither is it oor- 
rect, in my opiuion, to aay that “centrifugal force bas 
the power of raising,“ &.; itis the lever attached to the 
ball which yields to its force, and in the case of the 
governor of an engine it necessarily raises the ball, bat 
were the levers arranged horizontally, then they would 
fly ont withoat any lifting of the balls, and it is quite 
fallacions to imagine that the vertical shaft would press 
less upon ibs bearing, or the top to weigh one 
particle lighter when in motina, beoause there is no 
tendency to move in any direction but at a tangent 
to the plane of motion, aud were such the case then 
there would be a speed at wh:ch any retating body 
would ily upwards. A., Liverpool. 


` 


ON TUNING PIANOFORTES AND OTHER 
STRINGED MUSICAL INSTRUMENTSB.—fI. 


[4595.] —BErsipEs the geared tuning-hammers before 
mentioned, many contrivances for taning piano-s 
with greater accuracy and convenience than it can be 
done by amateurs with the ordinary vrest- pin and tuning. 
hammer have been published. One of the earliest, 
applied to the stringa of harpsichords, was a screw, 
employed a century ago by Wakefield, whose patent 
bears the date of 1771. I think this is the earliest em- 
ployment of a screw for this purpose of which we have 
any record, anless, indeed, Plenius preceded him in 
this ashe did in the employment of a separate 
to strain to the required extent each of the gat strings 
of his celebrated lyriohord, which in consequence 
(according to the handbill recently reprinted in this 
journal) never went of tune. In the employment of 
sorewa for tuning—I don't mean equine screws, they 
have been commonly employed io all ages for palling 
their riders out of tune — Wakefield was followed by 
Hawkins (1800), Smith and Todd (1801), Thunder 
(1805), Deakin (1823), Pape (1845), Erard (1850), Gordon 
(1652), Greiner (1859), and others until this day.“ 

Hawkins, Loeschmann, Kirkman, and others applied 
the screw by attaching one end of the wire string to 8 
pin or peg ina nut which travelled along the screw, 
jast like the plate of a oommon slide-rest is made to 
travel by its screw, which is, of course, abatted end- 
ways. Ou the contrary, Kohlman attached his strings 
to hooks formed at one end of his screws, and i 
the required force to them by a thiok nut, which fitted 
the pipe of the tuning-hammer. So little muscalar 
exertion was required that the latter, instead of the 
ordinary cross-handle, had only a ronud knob like that 
of the handle of a large bradawl. The same method 
w a afterwards proposed by Moody, 1864. Not content 
with tuning one string at a time, some rather orot- 
ohetty folk have attempted to tune many strings af 
once. J. J. Hawkins, as early as 1800, proposed to 
make all the strings of the piano the same total length 
and thickness, and to vary their pitches, not only by 
making the lengths of their vi between 
the bridges differ, and -after taning thew to vary ihe 
pitch of the instrument a whole octavo eb a time, by 
raising his tuning frames, one of which carried all the 
strings of twelve notes. Dietmar afterwards attempled 
the same thing in grand pianos which had Stodarts— 
or rather Thom aud Allen's—patent tabelar bracing, 
by means of screws at the ends of their tabes, bat how he 
got over—if he ever did, whieh I greatly dont th 
difficulties which must have resulted from -the total 
lengthe of the strings of grand differing I cannot 
conceive. Me. F. Greener had am erhibit in 185l 
of an odd-looking pianoforte, the sides of which bad 
openings like the bell mouths of trampets—probably 
to lat the sound ont of the box.” In this instrament 
the two atrings of each note were provided with an 
ingenious contrivance for causing them to vibrate in 
unison, and they being attached to a single bitch · pin, 
whieh was fixed in a slide moved by a-serew, ‘the pitch 
of both might be raised or lowered simaltaneously. 
This eontrivance, however “awfully elevar” it might 
have been, was anything but cheap, and therefore eren 
if more nsefal than it appears, not very likely to on 
into general use. In truth, Le jen ne veut pas ls 
chandelle ;" and the same may be ssid of Pope's 000 
trivance for altering the pitch of six anisonons stringi 
at once. ae 

Probably the very best method of fine tuning 
is deflecting the string, either downwards or sideways. 
This was the method employed by Messrs. 3 
and Green for tuning the one or two flat strings 
their patent musical instrament—ece their petenh 
No. 7154, A.D. 1836—in which what I may denomi- 
nate a “ string reed” predaoces not only the ann 
reed tones of the harmoniom, bat also thos 
rived from a sounding-board, with which it is eon · 
nected, a very valuable contrivance, enorm of 
augmenting the loudness and improving the timbre 
the sonnds. Taning by deflection is at once the ch 
and most delicate method of fine taning I baw © 
experience of, and by employing it we 1 
the advantages of using wrest-pins—a practios! hoe 
forte-maker and taner would be sorry to part with > 
advantages—combined with the meaos of sligh 15 
for all practical purpeses sufficiently, raising of OF 
ing the pitch of a string withont distarbing its T 
or turning it backward, which is of great w tion 
for avoiding injury to the string. Taning by de y LD. 
was first employed in the pianoforte by Bene e e 
1826}, afterwards by Stampff (1839), Myers (1839), 
Barkingyoang, Brooman, an ers. ; 

‘I have found the cheapest and most convenient 


method of carrying ont tuning by deflection in ee 
cottage and bichord grand pianos 18 mest plank 


i tween the 1 
which press on the wires eit tose screws be msde 


bridge and the wrest- pins. ers, they 


with heads which fit ordinary taninz-hamme) in- 
are most convenient in practice, because the 5% 95 
strument serves for both them end the bhai dit- 
such screws are rather costly, althoagh far ca ios 
cult to make. I have made them out of old # at 
whioh were not drilled, by tarning down ee ad. eres. 
screwed to about the diameter of a No. 12 1 @, abort 
and cutting a shallow coarse-threaded . te doolt 
foarteen to the inch, on the redaced part. ad: 
were such screws in demand, the patent Fake thea 
makers, or the wrest-pin makers, lå m 
very cheaply, considering the latter 
by thousands for abont half-a-crowo Fe, make inom 
batas the reader can only—if he a iat hia t“ 
bimselt—obtain them by having them ma 
special order, they will oost mousey. | I nso id for, Ye 
what is speeially made mast be spocially p3 

even through the nasal organ af times. 
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Althengh a screw with a moderntely large head will 
serve without, it is preferable to put a metal, a hard 
leather, or an ebonite washer between the head of the 
screw and the string. This protects the latter from 
abrasion, especially if, when formed of metal (say 
brass, copper, or zinc), B groove close to, but not quite 
ranning into, its hole be formed in its under surface. 
This groove effectually prevents the washer from tarn- 
ing with tbe screw, and, if its ends be rounded off, also 
preventa any sudden bending of the wire. 

As some of my very economical fellow-readers may 
object to the cost of a set uf tuning-screws with heads 
to fit their taving-hammers—N.B., that cost is by no 
means a Meek one—I can assure them a very 
tolerable substitate is the ordinary patent wood screw, 
abont No. 10 or 13. Aay kind of head will do if you 
employ a suitable washer under it; but I prefer either 
rose or cylindrical heads, especially the latter, techni- 
cally termed ‘‘ cheese © heada—probably because they 
are the cheese for our purpose; both of these heads 
have their under surfaces flat and square with their 
Bhanks, which is far preferable to a conical surface if 
the latter toaches the string. Of course, if metal 
washers beneath the heads are employed they may be 
conntersank, in which case the conical form of the 

head becomes unimportant. It is, perhaps, preferable 
slightly to round the under edges of both rose and 
cheese heads, especially if used without washers, which 
I don’t recommend ; but when a very bard sole leather 
washer is interposed the wire forms a groove for itself, 
the erds of which are natarally rounded by the pres- 
sure, consequently no barm can ensue, even if the 
under edges of the screws be left quite sharp. 

Tbe greatest objection 40 the employmentof common 
wood screws is the difficalty of tarning them when an 
ordinary screwdriver is employed, without the liability 
of its slipping off and disfiguring the front of the 
wrest-plant, not to say injuring the wires. A screw- 
driver jin. wider than the diameter of the head of the 
screw may have its centre filed away, leaving two 

rongs abont one-tenth of an inch long, which receive 

e head between them, and greatly diminish the 
risk of its slipping off the screw. I find this answer 
admirably; bat then I consider myself rather a care- 
ful person, and am apt to consider most other persons 
“ arent,” consequently something suited for the oare- 
lesa is almost a necessity. The best contrivance I 
have been able to devise is è sort of taning-hammer 
with a short cross handle, or a handle like that of a 
graver. The pipe of this tuning-hammer is bored to 
receive ensily—but not too loosely—the heads of the 
deflecting screws. It is sawn for about jin. of its depth, 
and a steel plate, which fits the grooves in the heads of 
the sarews, is rivetted therein. This plate does not ex- 
tend within one-sixteenth of an inch of the end of pi po so 
that it cannot enter the grooves until almost the whole 
thickness of the cheese head of the scrow ie within the 
Pipe. Of course, slipping off is rendered almost ùn- 
possible with any ordinary amount of stupidity, and for 
anything beyond that I don’t believe it to be my mission 
to provide, although I cannot deny such greater provi- 
Bion to be a great social want in this enlightened (?) age. 


As the purpose of this contrivance is to slightly in- 
Crease or diminish the tensions of strings, 
slightly alter their pitches without the necessity of 
turning the wrist- pin backward, which injures the 
wire when the latter is the thing required—provision 
must be made for doing both. In other words, the 
deflecting screws ought to be screwed in until they 
deflect the string about half the distance between ita 
original position and the wrest-plank, before commenc- 
ing to tune the instrament. Thie will enable ye tuner 
not only to sharpen, but also to flatten, the pitch of a 
string should he have the misfortune to “pall it up“ 
too sharp with his taning-hammer without being com- 
penea to turn the wrest-pin back or press the string 

own,” by no means a desirable thing to do, although 
not so evil as the former. Of course, it is only us ama- 
tour tuners to which these cautions apply. It is quite 
notorious no professional tuner was ever known to 
pull up” a string too sharp, unless, indeed, the 


wrest-pin was a condemned“ jumper, in which case 


both the act and its emphatic “condemnation” is 


quite excusable. The unpractical [?] blacksmith, to 
whom, perhaps, more than forty years’ experience has 
taught nothing, humbly trasts professional tuners will 
not be offended by this attempt of his to enable ama- 
teurs to tune their pianos when they are up the 
country and ont of the taner’s reach. 


Tas Harwonrovs BLACKSMITR. 


=o 


BOUNDBOARDS OF PIANOFORTES.—To 
t Scro.rat.” 

[4596.] —*' BoroLIsT.” (let: 4419, p. 882) wishes to'be 
informed if the removal of the long bridge and the belly- 
bars would improve or aggment the sounds of a piano- 
forte, assuming its soundboard to remain equally under 


the influence of its strings as. it is at present. I really. 


cannot inform him, having had literally no experience 
of avy instrament so constructed, bat I will tell him 
what experience and observation has taught me anent 
this matter. 

If the soundboard. be very much too rigid for the 
atrings to communicate safficieatly ample motions to it, 
the sounds produced are but weak, This error—which, 
by the way, is one on the safe side—is a very common 
one in pianos made by persons who very laudibly aim 
at great durability, and reasonably fear that deteriora. 
tion of tone which almost invariably.ensues when the 
soundboard sinks at an early period from its deficiency 
of strength to support the pressure caused by the down- 
bearings of ite strings. In making their soundboards 
somewhat too rigid the intentions of manufacturers are 
honest, but like all good thinge—even telling the truth 


and thereby | P 


—it may in practice be carried farther than produces 
pleasant results. This fault is, however, one on the 
right side—viz., that of safety, aud may easily be ro- 
medied by removing a portion of the depth of each 
belly-bar with a chisel and asmall thumb plane until you 
obtain the qnality and degree of loudness of sound you 
want, especially in the tenor and baas, the soundboard 
being very seldom too rigid for the treble. N.B.—The 
loudness of the bass and tenor sounds of many modern 
pianofortes may be greatly increased by this means. 

It seems very probable there must be some imper- 
fectly ascertained proportion between the size and 
rigidity of a sanndboard and the stringe which move, 
and cause it to gencrate sounds, which induces the pro- 
duction of sonndsof the greatestintensity combined with 
pleasing timbre. Perhaps some slight diminution of 
rigidity below this proportion increases the loudness at 
the cost of some deterioration of the quality of the 
sounds 80 produced; also, if the strings press on the 
bridge—i.e., have what is termed down bearing—of 
darability. Whether it now is, or even will be by the 
employment of means superior to any now known, 
possible to obtain equally loud sounds by the vibrations 
of a soundboard whose strings do not press on it—whiob, 
by the way, wss the plan proposed by the ingenious 
barpsichord-maker Plenius—but are simply clamped 
to what might then be a comparatively low and flexible 
bridge (either by side bearings or otherwise), I am quite 
unable to say, being " ignoramus.” Not having avy 
very distinct theory of the soundboard, I decline 
venturing to prophesy results, which, by the way, your 
confident theorist is usually much addicted to doing, 
far more so than those who possess tha advantage of 
having had their very confident theoretical opinions 
corrected by many failares when they attempted to 
carry them out practically. I think, however, a care- 
fally condacted course of experiments with auch sound- 
boards—which, as there would be no reason for bellying 
or arching them, might be made as “fiat” as the 
writer—would bé well worth the tronble of carrying 
out, for they seem to promise that desideratam more 
prolonged sounds, because the less rigid flat sound- 
board would probably be compelled by the strings to 
move sufficiently to generate audible ab rial waves for a 
longer time than they can now move a rigid arched 
belly. Probably, however, this system, and moat others, 
may bavé already been tried and jodged by Messrs. 
Broadwood and other first-class old firms; for I often 
suspect the late W. T.” was not very far wrong when he 
said he believed more knowledge was hidden in their 
archives than he and myself would ever live to discover 
by experimental investigation. He added, in his sneer- 
ing manner, It would save us schemers much time, 
trouble, and money, if I could persuade those firms 
kindly to publish their failures as well as their snc- 
cesses,” he also remarked that, as a rule, it was only those 
successes which afforded them pecaniary profit which 
they did make known by adopting them in the manu- 
facture of their instruments. 

“ Seiolist“ also inquires what is the reason piano- 
fortes can't be made with both their bridges on their 
soundboards, I really was not aware of the fact that 
they could not, and, seeing that it has been done re- 
eatedly, can’t help doubting the alleged fact. As 
regarda the bass, I know no reason why it ia not com- 
monly done, exceptiag that, as it is very easy to make 
the bags of all pianos whose strings are from 82 {t. to Aft. 
long more than powerful enongh for any trebles yet 
prodaced, it is not worth the small additional trouble 
of doing it. For very short basa strings I have already 
suggested its adoption. Both bridges of the piano were 
placed on its sonndboard as early as 4. D. 1827, by Dodd; 
bat as he carried it ont in the treble as well ae in the 
bass, I “kalkalate” the tones produced must have 
greatly resembled the sentimental professions of some 
young persons about to marry,” inasmuch as it must 
have been verry holler, yea, even like unto ye 
oe generated in an empty tab when we drive in its 

ang. 
TRE Harkwonrous BLACKSMITH. 


—— 


ON FIDDLES, HARPS, AND MUSIC. 


[4597.)—I PREL an explanation necessary so that 
% oar’ musical readers may really know what I mean 
by a sound reflector. I am not certain that I have 
given it the right name, ao it is open to any one to call 
it what they please; itis the result I am looking after. 
If youn bow a violin, first under the chin, and after- 
wards with the back of the violin placed against a deal 
door with long panels, an increase of sound will be the 
result. Short panels show no result, but a piece of 
mahogany from three-quarters to an inch thick held 
‘underneath the violin while playing gives the best re- 
sult. If I had never tried this, I should think it 
highly probable that the sound would be increased, for 
the same reason that a musical-box sounds much 
louder on a board. I agree with Mr. Sehacht that it 
would not do to attach or fix permanently any addi- 
tional weight to a violin; but I think it possible to 
play, with the reflector tied loosely againat the back of 
the instrament, by its two ends if cut to fit the instru- 
ment. A piece of gut looped on the same nat as the 
tailpiece is on, and knotted through a hole in the re- 
flector for one end, the other secured in like manner 
round the end of the neck, either end of the back may 
be made to tonch, as a slight conjnnction is all that ie 
necessary. I am pleased to hear of the new sound- 
board or breast that Mr. Schucht is making, and long to 
hear the result. I hope he will remember the bass 
bar; bat I would not recommend a bar between each 
section—perhaps, however, he will do without any bar 
at all after the experience he had with the supporting 
strips of wood. I think the centre of the breast 
should be at least one-eighth of an inch thick if the 
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violin is to be strung in the usual way, as I am of 
opinion that the weight of the strings interferes with 
the tone even in the best made violins. 
I can assure my friend The Harmonious Black- 
smith“ that I never heard Paganini play; but I have 
heard that it was always an extraordinary perform- 
ance, so mach so that he was caricatured. Where is 
the fiddler that has so much notice taken of bim now- 
adays? Where is the trumpet tone of Tartini, who 
composed the Devil's Bonata under the old gentle- 
man's influence? But I have never heard a violin 
sound londer than a piano, bat only as a distinct tone 
from it; and I have found in a general way of pleasing, 
that the harp and violin suit the ear of the listoner 
best. Notice the splendid effect prodaced by the voice 
assisted by harp and violin; it is net lond, but inex- 
ressibly charming. I wish I knew as mach abont the 
nets as Vertumnus“ infers (let. 4559); but I have never 
touched one, although the day may come when I shall 
add it to my orchestra. * Wo” havo often asked after 
the construction of the soundboard of the harp with no 
effect: will “ Ixion ” oblige? I think wires would do 
for the short or treble end, but would be too twangy 
for the base; but thia depends entirely on the strength 
and proportion of the ssundboard. Woald it be able 
to bear the weight or pull? Perhaps Mr. Schucht's 
invention may do for the harp, as well as for piano or 
violin. With respect to the hints on musical education, 
I have seldom met with an ordinary amateur player 
who felt that music is a science. Bo long as they can 
rattle out a polka, or accompany a song in their way, e 
that will do. Ask them to play one of Mozart's sonatas 
for the piano, or one of old father Hadyn's, and they 
will not, for they cannot. Yet there is more real 
music in these two alone than in all the so-ealled 
melodies of the present day. I have a word of advice 
to all who can play a little (as it is usually styled) on 
the piano. Buy Beethoven's sonatas, and learn theft ; 
especially study the masterly way in which a melody is 
cbanged or tranaposed from one key into another. 
This one principal study is lost sight of among our 
teachers of music. and yet once known, places the 
learner on the first roand of that ladder that leads to 
perfection, as far as attainable by genius and patience. 
I beg leave to inform Correlli ' that if he will do as 
I desire, his wishes as to the tremolo will ultimately be 
gratifed. Can he imitate the roll of a drum witb five 
fingers (four one hand, one of the other) tattooing on 
a table? For this is a good exercise without a Jack 
Tar's assistance. FivDLza, 


THE TREMOLO ON THE VIOLTN.—VIOLIN 
TUNING AND FIDDLEANA. 


[4598.] —" FroDLER ” 95 417) seems scarcely to have 
1 the scope of “Corelli's” question, avd 
indeed, this is hardly to be wondered at, for I conceive 
the latter does not mean tremolo at all, this being that 
sort of agitation that occurs in the musio aocompany- 
ing the ghost scenes in the ‘Corsican Brothers,” as 
performed at the Princess's Theatre, and is produced 
merely by very short and rapidly repeated atrokes of 
the bew. Bat what is really required is, I think, the 
manner of producing a thrill (not trill) upon a particular 
note analogous to what is called expression upon the 
harmonium. This is not a very difficult affair, but 
still it requires a little attention to a few points. 
Firstly, the instrament must be properly held, with the 
neck of the fiddle resting on the left thumb, and on no 
account to be allowed to touch the bottom of the fork 
formed by the junction of the thamb with the firat 
floger. Then the elbow must be well under the back 
of the violin, quite to its middle or rather beyond, th 
violin being, of course, held horizontally. All this wi 
enable the very tips of the fingers to fall perpendicularly 
on the strings, even on the fourth, at the top of the 
fingerboard if required. No more than one finger 
should be on astring at atime; when the second falls 
the first shonid be raised, and soon. This necessitates 
very firm stopping, and great dexterity of hand, and 
I may inform the uninitiated that the fingers do not 
fall at uniform distances in the production of sue- 
ceedicg notes, but that these distances are different 
for every note for the whole length of the finger- 
board. Now, if“ Corelli,” having attended to these 
points, and standing. upright, will stop a note with (say) 
the middle finger, and shake his wrist, he will find ho 
can produce the effect he desires, The best way to 
tune a fiddle ia to have an A tuning-fork which can be 
sounded on the belly of the instrument whilst the A 
string is plucked with the thumb, three or four inches 
from the nat, then the other strings can be tuned by 
fifths, in the usual manner. If the strings were to be 
tuned separately from the piano, the fiddle would be out 
of tune, but if the piano must be had recourse to, it is 
better to sound upon it a minor chord of A, rather 
than a single note. When a scale is played upon the 
piano, all the notes, relatively to each other, are out 
of tune, and on this account first-class singers, in. 
practising, are guided by a violin, which, in competent 
hands, is alwaysin tune, whatever may be the key. 
Unless very considerable improvements have been 
made in the organ since I devoted more attention to 
musio than I do now, this latter instrument is still 
more lamentably deficient than the piano, for ao little. 
is, or was, done in the way of that shocking compromise, 
called temperament, that it was, or is, in very few 
keys that it can, or could, be played withont being 
positively and literally intolerable, in fact, excruciating. 
It has been mentioned in. these pages that though the. 
violin is spoken of as being in the key of G, there is 
no particular reason for this being so. This is an 
error. Itis not alone in that key because the lowest 
note is m G; bat because that scele is played in the 
natural first position of the hand, without any shift, 
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when the F sharponthe firststring falls naturally under 
the first finger, while the F natural requires either the 
half shift downwards on the first string, or the exten- 
sion of the little finger on the second string. If 
“ Corelli’ is desirous of practising some difficult achieve- 
ments on the fiddle, let him, for one, place bis little 
Anger lightly on the double high E on the first string, 
so as to produce a harmonic, then the finger 
down in order to bavethe ordinary note, when he should 
run the little finger down the string sn as to distinctly 
mark each note, till he arrives at the B, and finish the 
double octsve with the remaining fingers and open 
string. With regard to the bow, he must begin at the 
point, and give it an impulse that sball make it hop so 
as to come down afresh on the string for each succeed- 
ing note, that it may be a staccato passage. When he 
can do this neatly and perfectly, say 30 or 40 times in 
a minnte, he can begin it at the G above, and then pro- 
ceed till he gets to Din the ledger lines, and proceed 
with the fingers on the successive strings till he comes 
to theend of three octaves on the open G on the fourth 
string. When perfect in all this be can try to do it 
with a drawing bow instead of a pushing one—that is 
to say, beginning at the heel instead of the point. 
Then there is another pretty exercise called Tart ini's 
or the devil's shake. Stop a note on one of the three 
lower strings with the first finger, place the third 
finger on the next higher string on the note where it 
it would naturally fall, and then produce a double 
shake with the second and little fingers. And now a 
word anent the funny fiddle of our excellent Har- 
monious Blacksmith,” whois as felicitous in his selec- 
tion of a pseudonym as he is in that of the subjects on 
which he writes. This instrament is of so simplea 
structure that it would surely have been best to have 
made one at once, and thus have saved us much specu- 
lation; but I cannot help remarki-g that I do not 
aoe would succeed, ard, to say the least, it is not 
. Supposing a)l these seven soundboards to be 
effective, which I do not believe, where is the neces- 
sity to make so terrible a noise? No one can assert 
thet a good violin, in proper hands, ie weak or in- 
capable of filling any reasonably sized building; 
and, moreover, wa have here a combination of two 
instrnments of which the fingering is essentially differ- 
ent, for in the violoncello it frequently becomes neces- 
sary to stop with the side of the thumb, which ia 
brought to the front of the fingerboard for that par- 
pore: Then there would be the very wide intervals 
ween the fingers in stopping the notes on one part 
of the instrument, and the sudden transition in their 
great approximation on the other part; the bow requi- 
site for the one would not do for the other. Then the 
manner in which thie instrament would have to bo 
held is against it, for although the fiddle can be played 
with the button resting on a table, nobody has ever heard 
anything performed in this way equal to the brilliancy 
that is obtainable from the old-fashioned manner of 
holding it, and where should we be when the thumb is 
brought to the front? Indeed, I am well persuaded 
that with all the efforts to invent a new, and improve 
upon the old, fiddle, we shal] never hit upon anything 
better than we already possess; it is, as with painting 
and sculpture, we may, perhaps, rise to the level of the 
old masters, but we sball never transcend them. I 
have a fiddle, with a pedigree, made at Padua in 1704, 
by Anthony of Vicenza, tbat I should be very sorry to 
ange for any modern instrument, M. Valliaume's 
imitations included. It is difficult to imagine whatcan 
be required when we have an instrument that admits 
of true legato as well as staccato playing, of the thrill 
above described, of gliding from one note to another 
without break for two octaves if necessary, of a swell 
and diminuendo, of the sustaining of notes to any 
length, of the production of chords, double notes, 
simultaneous ves, and arpeggios, with a whole 
neale of harmonies, and a positive change of quality by 
means of the sourdine or damper, with a scale of a 
good three and a half octaves, and susceptible of being 
played in any key. What other instrament combines 
all these advantages ? F.B.C.8. 


THE VIOLIN.—To "Svurrotx AMATEUR" AND 
“Bzacox Lovan.” 


(4599.)]—Havine invited oriticism on 4 fiddle, I 
bail it, however unfavourable, and I thank Suffolk 
Amateur” for his in letter 4421; buat, with all due 
deference to his far greater authority, I beg to make 
a few remarks thereon. 


“ Suffolk Amateur” is quite correct in supposing I 
had no intention of inclosing my multitudinous sound- 
boards in a box, the only effect of doing this with 
which I am acquainted being practically to reduce 
their number to one. The ordinary vi is said to 
have two soundboards—viz., its breast and back—bnt, 
if I am not greatly mistaken, only one of the surfaces 
of each can, in practice, generate audible ar rial waves 
—to wit, the one surface of each which is exposed to 
the external atmoephere. It is quite trae their inner 
surfaces are not quite “shut up.“ for apertures exist, 
yclept sound-hslee—query holes to let ont that odd kind 
of entity or nonn substantive the sound—I suppose to 
establish communication between the partially inclosed 
and external air; but so long as these so-called sound - 
holes are very smal), and they ordinarily have but a very 
minute area compared with the surfaces of the back 
and breast, it seems to the writer that the communi- 
cation they establish must be very imperfect, so he 
once suggested making many foan A kolsi in the sides 
of the fiddle, for which suggestion he was duly snubbed 
by an expert. 

My suggestion, however absurd it may seem to 
violinists, who asually entertain rather peculiar theories 
on the conditions necessary for the prodaction of 
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sound, was simply intended for rendering the inner 
surfaces of breast and back efficient for the generation 
of sound waves necessarily synchronous with those 
generated by their outer surfaces; in other worde, for 
converting the ordinary violin into an instrument 
having four sound - generating surfaces instead of only 
two, which I then and yet believe to be, for all prac- 
tical purposes, the limit of their number. I have been 
told there were French violins shown in the Inter- 
national Exhibition, a.p. 1862, which—as my Hiber- 
nian informant expressed the fact— had no backs at 
all, at alf, excepting their wooden back banes.” I 
presume he meant not exactly a spinal column, but a 
wooden bar beneath the belly, which connected the 
tail-piece with the neck and resisted the tension of 
the strings. Buch a wooden bar existed in the late 
Mr. J. J. Hawkins's violin withont a back which I have 
described, also the demoralising effects thereof on one 
of the greatest violinists and lover of fiddlea I ever 
knew. I really know no reason why these fiddles, 
although poet Sasi by backs, should not have been 
as loud as a Strad "if, as I believe, their total areas 
of sound-wave generating surfaces were equally large, 
and for all practical purposes it would seem to be so, 
whether formed by outer surfaces of the lid and bottem 
of a box (I mean a fiddle, which, aa usually constructed, 
is but a shallow box) or by the upper and lower sur- 
faces of the lid of the box—in other words, the two 
surfaces »f the fiddle’s belly. 


“ Saffolk Amateur thinks the resonance of a hollow 
box necessary to produce “ power of tone.” He is by 
no means singniar in entertaining that faith in hollow- 
ness. I believe that formerly nearly all the makers of 
stringed musical instraments were of the sect I might 
take the liberty of designating ‘' Hollowtonians.” 
Until a comparatively recent time they, almost without 
exception, seemed to regard sound as a substantive, 
something like Jack, to be shat up, if not generated, 
in a box. Henos, it need not surprise na much that 
having, as Mrs. Glass advises, first caught their " air 
—I mean their tane—in the box, that they should, if 
only for respiration, provide air, alias sound, holes, to 
let him out piecemeal. Letting him ont all at once 
muat manifestly have been impossible when we come to 
look at the small means of escape provided in the form 
of sound-holes in the soundboards of fiddles, lutes, 
guitars, and harpsichords. Nay, even the old grand 
pianoforte-makers tried hard to box np” the sounds 
of that instrament, and the subsequent manufacturers 
of the earlier cabinet and cottage pianos made them 
with solid wooden back linings, until experience cen- 
vinced the makers of both that a piano whose sound- 
board was ex to the atmosphere on both its sides 
—like that of a fiddle without a back—yielded much 
louder sounds than it did when its soundboard formed 
the lid of a nearly close box. I kalkalate it would 
require a long search nowadays to finda piano, small 
or great, with a close back or bottom lining. Modern 
instruments are sometimes rather tubby ;’’ but their 
boxes or tabs are tube with their bottoms ont, conse- 
quently the box, alias tub theory, can't hold vater.“ 


That a box is necessary to produce power of tone 
can hardly be believed when the notorious fact that 
the sounds of a harp are not only swelled by opening 
its back doors, but that those sounds generated during 
the whole time those doors remain open are much 
louder than when they are shat, is 
sideration. Were a nearly close box necessary for the 
generation of lond sounds, we should indeed experience 
increase of loudness when the back doors of the harp | 
are opened, bat—as the box would then become one 
withont a bottom or its equivalent—all the sounds pro- 
duced after opening the swell would be weaker. Jast 


the same thing might be expected when I open the | 


Venetian swell of a harpsichord; but the very reverse 
happens. 


„Suffolk Amateur“ says, Compare a tambourine 
with a drum.” Now, tambourine is literally little 
tambour or dram. The French call it “ tambourette,” 
just as we call a small poker a “ pokerette.” Just as 
well might we compare a child with a man. 


I am not quite sure that putting two membranes on 
one cylinder sensibly increases either the volame or 
intensity of the sound predacec when one of them is 
struck. We don't use two membranes in a kettledrum, 
and yot its sounds are anything bat deficient in Joud- 
ness, nor can I think their power be caused by their 
being “boxed up.” A. Saxe, who is generally supposed 
to know his trade “ indifferent well,” made them with- 
out tbe " kettle,” and his bass drams without op uders, 
alias ‘“' barrels,” of any length to speak of. Iam in- 
formed drums are now made with what my before- 
mentioned Hibernian friend terms steel“ membranes, 
each drum having but one. He says the quality of 
the tone is very fine and their power remarkably great 
—quite equal to sheepskin. If I am not very much 
mistaken, the leetle tambourette, about 7ft. diameter, 
which I both saw and heard at the late Alfred Mellon's 
promenade concerts, had but one—not sheep—skin, 
probably formerly the cuticular property of some dis- 
tant African relative of the bereaved Mrs. Pottamus. 
Had it been born in this iron age it would have pro- 
bably possessed an iron hide. t 


The help I requested of Beacon Lough was either 
records of the acoustic * facts”—which are foand to 
obtain when the soundboards of musical instruments 
are corrugated—or the opinions of those who, like 
“Beacon Lough,“ are better acquainted than I am 
with theoretical acoustic science, on the probable con- 
seqnences of forming them in the ways proposed by 
M. Pape and Mr. Robertson. I thought I made this 
clear when I wrote. 


Tuan Haamontovus BLAcxSMTTE. 
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CTENODUS. 


(4600.]—Iw the ExdLIsR Meonanic, Vol. XII., No. 
291, p. 112 (letter 620), I directed the attention of voar 
readers to a curious form of bone which has been 
recognised as a sphenoid of Ctenodus, The ephenoid 
bones that are discovered in the Northumberland cosl- 
measures vary very materially in size, ranging from 
lin. to about 12in. in length. The average length of 
those discovered is about fin., but a few days ago I bad 
the pleasure of inspecting one of considerable magui- 
tude. The specimen isa fragment, bat the broad or 
anterior extremity is perfect. The length of the frag- 
ment is 7jin., and the width of the rhomboidal extre- 
mity from angle to anzle is din. The widths of the 
rhomboidal plates bear a somewhat uniform propor- 
tion to the lengths of the sphenoidal shafts, and one 

erfect sphenoid now before me has a plate 2in. wide, 
the length of the entire bone being 64in. I infer, 
therefore, that as the plate of the large ephenoid before 
referred te ie 4in., the total length of the bone could 
not have been lass than 12}in. 

Some of the fiat, ridged, palate teeth of the 
Ctenodi are 4in. long and in. broad, and many of the 
head-bones display considerable strength; it may. 
therefore, be fairly inferred that some of the Ctesodi 
were of great magnitude, and that their dental crashing 
powers were very t. Whether the carboniferous 
Ctenodt, like the modern Australian Ceratodi, described 
by Dr. Gunther, were vegetable feeders has not yet 
been established; but whatever they fed upon, it 
appears to have been something not very hard and not 
dlfienlt to crash, as the vast majority of the teeth 
found are as perfect as if they had not been nsed at 
all, or aaa been used only for agushing comparatively 
soft . 


Newcastle-on-Tyne. T. P. Barras, F. G. 8. 


THE INDUCTION COTL. 


[4601.]—I mave met with certain diffleulties in the 
constraction of this instrament, and finding that 
several of my friends and some of your paced ge 
dents have met with no better success than myself, I 
thought I might venture to request vou to insert the 
following, since the replies to it (if it is fortanate 
enough to elicit any) can hardly fail to be of use to 
any of your readers who may be engaged ia constract- 
ing a similar machine. I have made my description as 
short as I could consistently with clearness :— Length 
between the discs. 7in., length of fascicnlas 10in., dis- 
moter liv., 22 B. W. G. Primary coil, about 50 yards 
of No. 18 copper wire, cotton covered and coated with 
a composition of pitch, resin, and guttapercha. The 
primary is insulated from the secondary by a thick 
coat of the same composition, and two or three thick- 
nesses of paper well varnished with shellac. The 
secondary is divided into three spaces, of which only 
the central space is wound as yet. It consists of abont 
500 yards of No. 85 copper wire, covered with two 
layers of cotton (4 strands in each layer), wound on in 
opposite directions, and further insulated by being 
passed throngh melted paraffin, the diameter being in- 
creased by these processes to abont 06 in. The layers 
are separated by two thicknesses of paper soaked in 
parafin. The contact breaker is Ladd’s im proved 
form, placed vertically and pleving on the central 

The tube on which the primary is wound 
is of paper, about one-sixteenth of an inch thick or a 
little more. The condenser consists of 18 sheets of 
tinfoil, Sjin. x 10in., separated by sheets of paraf p- 
covered paper. 8 

From a battery consisting of three pint 
a spark of scarcely more than one-eighth of an inch 
can be obtained with the condenser, and without it 
the ks will scarcely pass over any appreciable ip- 


The questions that I more particularly wish to ask 
respecting this coil, are:—l. Is there any chance of 
obtaining electricity of high tension without the uss 
of silk covered wire? 2. What length of spark enn I 
reasonably expect from a coil containing abont a mile 
of secon wire insulated as above described? 3. 
3 wire of my primary coil (18 B. W. G.) much tos 

e? ; 

I may add that I have carefully read the whole of 
% Sigma’s valuable papers on electricity, and I think 
that I have understood them pretty well. The follov- 
ing passage, however, puzzles me, and I cannot find 
any or book that can clear up and explain the 
difficulty. A current arising from the consamption 
of one unit of zino will deposit exactly the same 
quantity of copper, viz., one unit, whether it passes 
directly to the coppering cell, or whether a long fine 
wire in which heat is developed is also interposed in 
the cirouit; the only difference will be that it will take 
much longer about it” (Vol. XIL, p. 77 No. 177.) 
It seems to me that this heated wire must radiate beet 
to surrounding substances and raise their tem 
thereby doing a certain number of foot pounds of work 
Whence is this force derived, if the unit of zine stilt 
deposita a unit ofcopper? I can understand that the 
mere heating of the wire would not diminish the force, 
provided none of the heat escaped by rediation or 
otherwise. I wish it, of course, to be understood thst 
I ask this question entirely for the sake of information. 
and not to produce a discussion, or cast a doubt on the 
fact as stated by Sigma.” T. H. 


REFLECTION. 


[4602.]—Ir we take a long belt of silvered metal, or 
out à strip off a mirror, we oan, by bending it, osas 
the reflected rays of impinging light to converge to 
focus after the manner of an ordinary concave spece- 
lam, Under those cireamstances a distorted image a! 


— 
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an object will be formed at the point of convergence ; is 
it possible so to fashion a second mirror, or grind a 
lens, which, receiving and transmitting the first image, 
will rectify its deformity, aud afford a correct picture 
of the object ? If this could be done probably we might 
purchase reflecting telescopes for as many pence as we 
now pay shillings, and for its scientific and pecuniary 
interest, I submit the query to the consideration of our 
readers, E. B. F. 


— -~ 


PERSPECTIVE. 


[4603.] —I CANNOT but think that the laws of per- 
spective which are true for different objects in a picture 
apply also to the portions of individual objects, and 
that if what I term pictorial perspective requires a 
modification, for instance, in the linear perspective of 
distant objects, such as mountains, a good case is made 
out for a similar modification being requisite in the 
proportions of a single object. If " B. D. T.“ (let. 4532, 
will refer to`my definition of perspective, he will find 
that the,remarks I made were closely connected with 
the subject. B. D. T.” remarksif a picture be drawn 
out of (linear) perspective it will convey a false im- 
pression of its form; but in the next sentence we read, 
that when drawn in true perspective, mountains do not 
convey a correct impression of their magnitnde—so 
that out of perspective or in perspective the mountains 
seem in bad case, and the only remedy proposed is the 
impossible one, so far as a pictare is concerned, of 
viewing it stereoscopically. Now, it is just because a 
picture cannot be ‘so viewed that pictorial perspective 
steps in and modifies the linear perspective, which 
avowedly fails in accomplishing that which it is the 
mission of perspective to effect, 

At the risk of some repetition allow me to add: True 
linear perspective being the exact projection of the 
form of external objects on the plane of the picture 
cannot but place on the retina the same image that 
the natural object would do if its outlines were in one 
place parallel to that of the pictnre ; bat, as this is not 
the case, the images that are formed are diverse, and 
give rise to different impressions on the mind, one 
being of depth the other of flatness ; the former being 
perceived by the stereoscopic power of binocnlar vision, 
while the latter can only be transmitted by the inde- 
pendent action of the eyes, and is equally well appre- 
ciated by one. It must be borne in mind that we do not 
see the images on the retina but by means of them ; 
that vertical, horizontal, or parallel straight lines in 
a picture are not always, I might almost say seldom, 
vertical, horizontal, straight, or parallel in the corre- 
sponding image on the retina, thongh by means of 
these curved, divergent, &c., lines we judge with the 
greatest accuracy as to their straightness, parallelism, 
&c., 80 that we may readily conceive why an image, which 
is deficient in exact linear accuracy, may for certain 
visual“ reasons convey to the mind a true perception 
of the object to be delineated. M. A. 


[4604.]—Mnr. Proctor (let. 4531, p- 489), cum multis 
aliis, seems unable to grapple with the real difficulty, 
which is this :—Given, a high tower of equal breadth, 
is the top farther from the sketcher than the base or 
not? If it is, it must be optically narrower, and 
therefore the lines definirg the side viewed will not be 
parallel to a suspended plumb-line. Mr. Proctor, in 
his demonstration, simply begs the question. We are 
not dealing with vertical lines, and therefore the 
mathematical proof does not apply. The only vertical 
line is one exactly opposite the spectator; in the 
tower, therefore, one at least must incline, very little 
indeed, but I assert its inclination is capable of 
instrumental observation, M. Paris. 


[4605.] Mar I be allowed to add yet one more letter 
to the copious eorrespondence on the subject of 5 
spective, in answer to the “ Welsh Shepherd's 
letter (4566, p. 465)? He states that the rule in per- 
spective that all vertical lines should be drawn parallel 
is a deduction from observations made on the glass 
plate. This is not so—for if a sufficiently accurate 
outline could be made upon the glass plate it would 
give a result at variance to the rule, notwithstanding 
that the rule is practically correct. The real reason why 
artists draw all vertical objects with vertical and 
Parallel lines, is that the convergence of vertical objects 
within the cone of vision is so slight as to be imper- 
ceptible, but the convergence does exist for all that 
The fact being that all vertical linea do converge to a 
vanishing point, which is the zenith, and this con- 
vergence exists whether the object be within the cone of 
vision or not. But this convergence being so slight as 
not to be gn sg to the senses, the rule of artistic 
perspective which says that all vertical lines in nature 
are to be drawn vertical and parallel is a correct one. 
It appears to me that some of those writers who oppose 
convergenoy, imagine that the convergence spoken of is 
supposed to be equal in ratio to the convergence of 
horizontal lines, but the fact is, that the convergence of 
vertical lines within the cone of vision is only a frac- 
tion of the convergence of horizontal lines, and that 
fraction ever diminishing according to the increase of 
distance of the spectator. Bat that this convergence 
does exist even within the cone of vision can be proved 
as follows—Draw a horizontal line; at one end of this, 
and perpendicular to it, draw a shorter line; let this 

ne represent the height of a parallel column ; let A be 
its summit and B the base, Then on the horizontal 
line, fix on a spot for the spectator; let this point be 
sufficiently far away from the vertical line, so that a 
line drawn from the point tothe summit will be at an 
angle fairly within the cone pf vision. Let us call this 
point C ; from O draw a line to A, set the compasses at 


ration of the values, 


C, and from thé base B draw an arc cutting the line 
the are cuts the line gives 
the difference of distance from the eye of the spectator 
of the summit and the base; the summit is fonnd to be 


CA. The point at which 


slightly more distant, and must "therefore optically 
speaking be smaller, althongh the senses may not be 
able to recognise the difference. Bono. 

[We are unable to devote any more space to this 
discussion.—Ep.] 


THE PENDULUM. 


[4606.}—I HAVE recently been reading Sir J. 
Herschel’s “ Treatise on Astronomy.” My attention 
was particnlarly strack with that part on geography, 
beginning on p. 107, 
diameters of the earth 
calcnlations, from meridional arcs previously measured. 

Sir John says that the results, as given by him, were 
taken from a paper by Professor Airy, “On the 
Figure of the Earth.” He would be considered a bold 
and presumptuous man to donbt or call in question 


the accuracy of such results, viz. Equatorial dia- 
meter at 7,925,648 miles; polar diameter at 7,899,170 
accuracy of 
uneven and mountainons surface 
of the earth.” Does the measurement of meridional 


miles. The only cause of doubt as to the 
these values is the 


arcs include the uneven surface of the earth? If not, 
how is the case to be met ? Answer, by the pendulum. 
Shakespeare asks the question, How wags the time?“ 


It is not necessary to erect a pendulum on some suit- 
such as the mouth of a coal - pit, and another 


able place, 
some thousands of feet below the surface, and at each 


of those stations to watch and count the wags of 


the pendulum, for the purpose of ascertaining the diffe- 

rence of the force of gravity. 
We have, by the indastry, 

astronomers the exact values 


sidereal motion, equal to logarithm 6°3730208 
And 86400 s. in time log. 49365187 


11°8095345 
5280 — 16 = 830 = log. 25185189 
/ 8°7910206 


e 439551030 

0°4971499 — 000072392 049642658 

Equatorial diameter, 7926°54 miles = 83-89908872 
0 00144664 

Polar diameter, 7900:18 miles = 889763708 
Equatorial log. = 889908872 

/ 7°79672080 


Mean diameter, 7913°35 miles = 8°8988604 


By changing this method of calenlation in the Bepa- 
we shall obtain the same results. 


Thus :— 49365137 63780208 

2 2 

9 8730274 12°7460416 

» 25185139 2°5185189 

73545165 J 10°2275377 

511876385 

367725675 8 67725675 

A 148650710 

0˙•4971499 = 09942998 

24808069 

102275277 

7 77967208 

Mean diameter 38983604 

0°00072332 

Equatorial diameter 8°89908372 

Polar diameter 38°89768708 
VERITAS, 


SOUND (OR UNSOUND) THEORY.—To F. R. A. g. 


[4607.}—I wren highly flattered by the opinion 
expresses that my acquaintance with the 
interior construction of some old and new stringed musi- 
cal instruments may possibly be a trifle more familar 
than his own, also by the handsom concession" he is 
pleased to make that his scientific acquirements may a 
leetle exceed my own. His opinion of the probable 
effect of corrugating a thick soundboard is exactly 
identical with my own, which, indeed, was (substantially) 
4416, althongh it did not 
occur to me that the motion of such a soundboard's 
molecules might be developed in the form of heat. No 
doubt, corrugation is usually employed for increasing 
rigidity, and excess thereof can hardly conduce to the 


F. R. A. G.“ 


expressed in my letter, No. 


production of louder sounds; but that “ theory is 
wholly opposed to this form of construction “ does not 
seem to me quite self-evident, because a corrugated 
soundboard whose rigidity is a given quantity may be 
made of less weight than one whose surfaces are nearly 
parallel. Now the string will, ceteris paribus, move 
the lightest soundboard furthest, and thereby generate 
ampler aérial waves, just as it acts more powerfally on 
the thin soundboard of a piano whose needfal amount 


where the equatorial and polar 
are given, as the results of 


care, and precision of 
required—namely, the 
number of wags which the pendulum has made during 
the moon’s mation round the earth, from one star to 
the same star again, which is termed the moon's 


watch re 
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of rigidity is obtained by glaing wooden bars on it, than 
it does on one whose thickness is sufficient to resist the 
downward pressure of the strings which rest on it, 
Although strongly opposed to making soundboards un- 
necessarily rigid, I must admit that in practico—at 
least in the piano—what would appear to be a very un- 
necessary amount of rigidity seems—so long as it is not 
obtained by excessive thickness of material—to bə 
rather conducive to the production of sounds of fine 
timbre without sensibly diminishing their loudness 
when rigidity is not carried to an absurd extent. See 
my reply to Sciolist.” 

One word about my unlucky first fiddle, Will 
F. R. A. S.“ kindly communicate any fact which induces 
him to believe that ab rial waves, generated by the vibra- 
tions of one or more soundboards, can have their ampli- 
tade increased, and affect us as sounds of greater loud- 
ness, when one or more of the surfaces of the said 
soundboards form the top and bottom of a box ? So 
ignorant am I of theoretical aconstics that I can’t even 
conceive how any thing in motion, or any form of energy 
no, not even a sound-wave—can be made any bigger 
by being treated like “ Jack,” and “ shut up” in a box 
any more than I can conceive the light Waves, or un- 
dulations, transmitted by F. R. A. S. 2 aplanatic 
objective” can be augmented by being shut up” 
within the tabe of his telescope. See my reply to 
„Suffolk Amateur.“ 


THe HARMONIOUS BLACKSMITH. 


— ww 


“ANOTHER LIQUID GLUE,” 


[4608.] —I nave tried the recipe given in p. 425 for 
“liqnid ether glue” (No. 1: nitric ether glue and 
indiarubber), and if the nitric ether supplied by my 
chemist be the veritable article, I denounce the recipe 
as a delusion and a snare. As in Another Liquid 
Glue” a similar solvent (?) is advised, permit me to 
ask some of “ our" chemista to enlighten my ignorance 
by saying what is ether, nitric either, “ ether free from 
alcohol,” and whether either will dissolve gum (shellac), 
glue, and indiarubber? In the mean time these 
recipes will be confidently copied into newspapers as 
coming from a reliable source (I inclose a cutting 
from the Weekly Dispatch), and no doubt many persons, 
as in my case, will find their time and money thrown 
away in endeavouring to produce what wonld be a very 
handy article if the formula could be relied on. The 
circumstantiality of the details as to how this parti- 
cular glue will resist hot and cold water, &c., adds to 
the mortification of having followed what appears to 
be a freak of imagination rather than the result of 
that experience which we expect always to find in the 
pages of the ENGLISH MECHANIC. F. F. O. 


P. S.— My nitric ether rendered the glue and india- 
rubber rather more insoluble than before its applica- 
tion. 

Corr or CUTTING 


ETHER GLUR.—An excellent liquid glue is made by 
dissolving glue in nitrie ether. The ether will only 
dissolve a certain amount of glue, consequently, the 
solution cannot be made too thick. The glue thus 
made is abont the thickness of treacle, and is doubly 
as tenacions as that made with hot water. If a few 
bits of indiarubber cut into scraps the size of a buck- 
shot be added, and the solution be allowed to stand a 
few days, being stirred frequently, it will be all the 
better, and will resist the dampness twice as well as 
glace made with water. 


WATCH REPAIRING. 


[4609.]—Ix the article on the above in No. 881, 

. 421, by “ Seconds’ Practical Watchmaker,” reference 

made to the method of making wheels flat. Now, 

with the particular wheel in question—Geneva escape- 

wheel—“ Seconds’” does not make it quite clear how 
to “bump it,“ so as to avoid a smash.” 


I have found ont, by experience, never to risk laying 
a Geneva escape-wheel entirely on to a hollow punch 
to bump it, but use instead an ordinary flat panch 
with a small hole drilled up to the centre, or a small 
steel-piped watch-key. Lay only the arm to be 
hammered across the hole in the punch, and hammer 
as lightly as possible, at the same time shifting the 
arm of the wheel a little after each blow. 


If the wheel is tight, and resting equally on the 
shonider of the pinion, I would certainly not advise 
“trueing” by the method Seconds“ recommends, as 
it has a tendency to bulge the ends of the pinion 
leaves, which wonld interfere with the fourth wheel 
— This would not happen if the pinion was 

ardened ; but unfortunately by far the greater number 
of Geneva watches imported of late years have none of 
their pinions hard. 7 would suggest, with Seconds“ 
kind permission, that if he would devote as much of 
the space in his articles as he conveniently can to 
“causes of stoppage” of the various movements 
upon which he treats, he will confer a boon possibly on 
many professionals as well as amateurs. I would also 
suggest that if“ West Cornwall,” “ Yorkshire Pivot,” 
and as many of our really able brother “ pivots” as 
are willing, would contribute tbeir experience as the 
subjects are being treated, I am sure, Mr. Editor, that 
subscribers would not have to complain again for some 
time to come—as one did a few weéks ago—that there 
was so little information to be derived from the 
ENGLISH Mecaanio in our particular branch of 
industry, bat it would also tend very mach to enlighten 
those who arą “moving along in the dark,” anent 

im. «\ nanpa Waren JOBBER, 


toarn 


f 


490 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 383. 


JULY 26, 1872. 


ON THE MEASUREMENTS OF THE ELECTRO. 
MOTIVE FORCE AND INTERNAL RESISTANCE 
OF A GALVANIC BATTERY. 


14610. — (l.) THE ELECTRO-MOTIVE Force. — The 
process described by 0.“ (p. 411) is ingenions, 
capable of considerable acouracy, and, so far aa I am 
aware, novel; but his reasoning in support of it is, I 
think, erroneons. His second and third equations are 
not generally true, bat only in the particular case when 
the term g ig vanishes; and, as no d priori proof of 
their truth without that term is afforded, the whole 
argument fails. The general proof would be to take 
the eqnations connecting the intensities in the different 
portions of the conductors for each cell independently, 
and to equate the values of the two components of 13. 
As this process is a little complicated, I offer the fol- 
lowing sinfple proof. Since the resistances have, by 
0.'8“ hypothesis, been adjusted, so that no current 
flows through G, the value of g is immaterial, and may 
be anything, from zero to infinity, without in the least 
affecting the current flowing through the other parts of 
the arrangement. If g = O, then— 

Ei 


ii 
1 ＋ 8 


? 


ig 


ae m + r 
If g =œ, ù = i293 . whatever be the value of g, 
i and ¢ are equal. i 
o ees 
* ＋ R y+cr 
the result obtained by O.,“ whose argument beyond 
this point is correct. 


(2.) INTERNAL RESTSTANCE.—With all due deference 
to “Sigma” (p. 801), I venture to prefer Mance’s 
process to that of Fitzgerald for the following reasons : 
(a) The former requires only the ordinary apparatus 
which every electrician possesses—viz., ® set of 
resistance coils with the bridge and multiple coils 
combined, a key, and a galvanometer, which last may 
be changed at pleasure, whereas the latter necessitates 
the use of a special shunt made for that purpose (and 
useless for any other) and always the very same galva- 
nometer and condacting wires. (b) The employment of 
coils never less than 1 Ohm, as greater accuracy can 
be attained by getting a result 100 times too large, 
and marking off the decimal places, than by the use 
of fractions of an Obm directly, and surelß Sigma 
cannot consider the placing of a decimal point s 
„calculation,“ and, if not, there is none in either case. 
„ It is far easier to see if a galvanometer is deflected 
when a key is depressed, than to adjust the needle 
to exactly the same amount of deflection in two 
experiments. (d) By the former process the result is 
accurate at the very moment when the reading is 
taken, and ifa variation oceurs from time to time, it 
can be at once measured, whereas a rapid comparison 
of the deflection with the two different arrangemente 
in the latter process, even with an efficient system of 
switches, would, with a variable resistance, be at least 
very difficult. I cannot bat think that Sigma” has 
never tried Mance’s method, because if he had he 
would, like myself, have been charmed with its 
simplicity and ease. 

The plan suggested by B. T. P.” (p. 359) is a 
modification only of Me. Fitzgerald's, and is open to 
the same objections (with the exception of the special 
shunt); bat a new one is istroduced, because the resis- 
tance of the external circuit, inclading the galvano- 
meter, would not probably be expressed by wholenum- 
bers, and therefore it would be dificult to reduce the 
resistance by exactly one-half. Let me recommend 
SB. T. P.“ to try Mance’s process, and with a proper 
arrangement of controlling magnets and other acces- 
sories which will doubtless suggest themselves to him, 
he will, I think, find it everything he can desire. 


BLOWING EGGS OF SMALL BIRDS. 


[4611.)—Prernaps some of the readers of the 
ENGLISH MECHANIC have found it difficult to blow 
very small birds’ eggs with a blowpipe. I always use, 
for wrens, titmice, and such sized egge, a. glass tube 
drawn to a fine point at one end, and blown about half 
way up its length into a bulb. I insert the fine end 
carefully into the hole in the egg. and, placing the 
larger end in my month, suck up the whole of the 
contents of the egg at once into the bulb of the tabe, 
then inject water into the egg and suck up again with 
u fresh tube till all is clean. G. W. C. EH. 


REDUCTION OF DECLINATION.—RIGHT 
ASCENSION.—EQUATION OF TIME. 


(4612. )— WHENEVER I have had oceasion to reduce 
the declination, right ascension, or equation of time 
for required mean time I, like many observers, bave 
resorted to the logarithm table, given in all nautical 
works, for the necessary aid, since they are stated to 
have been computed to the nearest second.” Re- 
cently, however, I have also computed these redactions 
according to the rule enunciated in the explanations in 
the Nautical Almanac, on its Ephemeris, in page 1, 
and I find their results differ by some seconds, both in 
time and in are—greater when the hourly differences 
are large, and scarcely appreciable for ordinary require- 
ments when the registered differences are simply deci- 
mals of a second. 

To place this question clearly befere your readers, 
I give my computations of the examples set out in 
pp. 639 and 540 of the Nautical Almanac for 1872, 


according to the Nautical Almanac rule,and by means 
of the logarithm table. ý 


As the declination is decreasing, subtract 


January 17, Oh., registered difference for Ih. 


January 16, Oh., registered difference for lh. s 


Subtract the above quotient. oaen 


m 
As the daily equation is increasing, add the 


Required the sun’s declination on January 16, 1872, 


at apparent noon, in longitude 60° West of Greenwich ; 
the longitude in time is 4h. 


January 16, Oh., the registered difference of 8. 


declination for Ih. (increasing) 28°30 
Junuary 17, Ob., the registered difference of 
declination for Ih. . 29°29 
Dividing this by 12 12) 00 90 
Proportion of the difference equivalent to 
midway time 000825 
Which add to the registered hourly diffe- 
ronce for 16d. Oh. . . . „ 29°30 
. 28 3825 
Multiply by the given time . . 4 


Proportional incrense in declination in dh... 1’ 585800 


d. m. 8. 


the above prodnet from the registered 
declination on 16d. 0h. . . .. 21 00 40°4 


1 5855 


The reqnired deelination for January 16, 4h. 20 58 46-9 


Which corresponds with the answer in the Nautical 


Almanac, 


By the Logarithm Table. 
d. m. s. 


Registered declination for January 16, Oh... 21 00 40°4 


17, Ob... 20 49 09:3 
Difference ess . 00 11 SLA 


97 5 oe 


d. m. 8. 
0 11 31 8198 
h. m. s. 
4 00 00 7781 
Proportional difference 1 67 10979 
d. m. a. 


Declination on January 16, 0h., (decreasing) 21 00 40-4 
Subtract proportional diffurence ............ 


1 57 


The required declination for Jan. 16, 4h... 20 58 48˙4 


Required the equation of time on January 16, 8h. 


(apparent time), for the reduction of the latter to 
Greenwich mean time. 


January 16, Oh., registered difference for Ih. B 


(decreasing) ......... cae 0-864 
0-834 
1-5h. 


422555444 „ 16)0-030 


0:002 


(decreasing)............. ; 


— . 0'002 


Proportional equivalent for midway time 0:862 

Maltiply by the given tinmmee . . 8 
2:5686 
- 8 


above product to the registered equation on 
January 16, h.... . .. . D 64°43 


The required equation on January 16, Zh. . . . . 9 57°03 


By the Logarithm Table. 


Jan. 16, Oh., registered equation (increasing) 9 54:43 


» 17, Olu., 75 8ꝶ8»9J˙S9%%ẽ6ẽ⁊ᷣ1U é ( . 10 14°B1 


0 20:38 


esses. eee 1'8656 
—j . .. O'9OSL 


2°58. = 2:7687 


B. 
20°4 Os OOS O48 POS COKR ETH COR eee EHS Ae 
00 


SOE Ss FON OOS THE FED BHO FEE Ree Bee 


January 16, 0b., registered equation............ 9 5443 
Proportional equivalent for Sh................. + 0 03°5 


9 569 

As further illustrations, I purposed farnishing you 
with a set of compatations of the declination for every 
8m. in 1h., and for each hour in a day; but these 
papers would, I fear, occupy too much valuable space 
in the magazine. I ahall, therefore, restrict myself to 
a few extracts from them, which will show that diffe- 
rences do exist in the results obtained by the Nautical 
Almanac rule, and by the logarithm table. , 


December 5, 1872. 


Difference of 


By Nautical Almanac N. A. rule from 


Rule. By Log. Table. Log. Table. 

h. m. d. m. 8. de m. a. g. 1. 
5 00 ee 22 29 220. owe 22 29 19-6 eos = 00 02:4 
5 15 . 22 29 206 ... 22 29 248 .. — 00 020 
5 80 ee 22 29 31˙1 eee 22 29 28'6 22 22 00 62˙4 
5 45 eee 22 29 385-6 oe 22 29 38-6 . ~= 00 02˙0 
6 00 one 22 29 40°32 e 223 29 87:6 23 00 03˙4 
0 00 . 22 27 60°6 . 22 27 606... 00 000 
4 00 . . 22 29 08:8 ... 22 29 026 ... + 00 19 
8 00 . 22 80 163 .. 23 80 136 .. + 00 37 
-12 00 ... 22 81 26-1 .. 22 81 256 .. + 00 a5 
16 00 . 22 82 898 ... 22 82 866 ... + 00 27 
20 00 .. 92°88 40-6 ... 22 88 47°6 . + 00 20 
24 00 24 84 59S . t22 34 59 „ 00 000 


* These quantities were computed. 


t These 7 were, 
Nautical Almanac. 


of course, taken from the 


Here it may be proper for me to note thet I have 
tested the accuracy of the eomputations by rule to the 
3rd differences = ‘000 

I put this paper forth in the hope that some of your 
numerous correspondents and contributors will erplain 
which of the two methods of computation is to be 
esteemed as accurate—f.c., to * the nearest second.” 


Aurxs. 


POWERFUL GALVANIC BATTERY. 


(46138.J}—Tue following form of battery is 
cheap and simple, and has a potential about 50 per 
cent. higher than a Grove or Bunsen, and more than 
150 per cent. higher than a Daniell. For positive, zinc 
in a solation of caustic potash or soda; for negative 
carbon in a porous cell packed with precipitated sul- 
phur, granulated carbon, and peroxide of manganese, 
and filled up with dilate sulphuric acid. Tho internal 
resistance is rather large, bat if common salt be used 
instead of caustic potash, the resistance ig much less, 
but the potential sinks to rather more than 10 pet cent. 
higher than a Grove. On the whole, I think this is the 
cheapest and best battery that can be used for general 
purposes, and has no noxious fames or other inconre- 
niences. 


2, The Cedars, Patney. II. Hiogros. 


REPLIES TO QUERIES. 


— — 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 

1. Write on one side of the paper omiy, and pat draw- 
ings for illustration on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted, 6. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inguirers: 


[11554.)—Pedestrian Tour.—One of the greatest 
plagues to travellers, bat especially to those on foot, is 
the uncertainty of obtaining sleeping accommodation 
at the places they desire to stop at. Olten have I been 
obliged to go on when already tirad, and to leaves 
more for a less interesting stopping place. It would 
nut pay to build inns big enough to supply bedrooms 
for the largest number that ever want them, and 20 
long as the numbers wanting bedrooms varios as 
much and as unexpectedly as it now does, this serious 
evil mast be endured. I have often wondered that the 
following very simple modo of removing, or ab least 
greatly diminishing, the evil has. never, so far as I 
know, even been tried—namely, that ef erecting large 
marquees, and slinging in them hammocks for travel. 
lera who may be im excess of the bedrooms provided. 
A tired man would far prefer sleeping in a hammock 
to seeking a bed half a dozen miles off, with no cer- 
tainty of finding one unoccupied; indeed, I do not 
think it would be thought any hardship at all. Tho 
eost of providing hammocks would be very small, as in 
warm weather, in the teurist's season, hardly any bed- 
ding would be wanted, while the marquee would bo 
useful in the daytime as a refreehment-room, unless 
the inn had ample accommodation of that sort, and if 
it had the hammocks might be alung in them, or 
the. sheds of railway stations, where there is little or 
no night trafie, as is generally the case at places 
much resorted to by tourists, A more experienced 
pedestrian than I am says I am quite wrong in car“ 
ing anything unusual in my te. He says avery 
light coat that will not bear heavily loaded is 
best for walking in, and that baggage should not be 
carried either ia pockets, or knapsack, or satebel, ot 
1 Back, bat divided im two packs. 1 may > is 

ed in various ways, e. g., hangi y straps 0 
shoulders, one before the othe behind. or one beneath 
each arm, or one in each hand, or both in one band 
He says carry no more than you will want, and donot 
carry yourself what you can get some oue to cerry {cr 
you. Often you may get your traps sent on by want 
conveyamee to your intended — and secare 
a bed there too. The packs may be either wrapped 
light waterproof cloths, or such. used to shaller bot 
them and you.—PHILO. 

unt thirly- 


11589. —Dry Steam.—tiIn saying 
pound steam, escaping into air with only 
steam in it, would expand six 
did not mean quite so instantly ae if no sir, but ! 
the half-poun steam, were present. Does Pale, 
however, imagine that if u piston rests at one 6nd 
a cylinder, the other end oper to the air, and if 7 
(or double atmosphere) steam be admitted 1 i 
just a quarter the cylinder's length, and then cat? 
the piston will go no further than half-way? It 
certainly go nearly to the other end, the steam 2 04 
ing not merely twofold, bat nearly fourfold, 
becoming, for a moment, enly Sib. ateam-or s 
though recompressed to above 16 by the atmoepher: t 
reaction, and again rebounding, till after some oscil 
lations the piston rests nridway. Now, with an escap” 
int air, without the piston, the samo frot overshooting 
of the mere balance takes place, with this diferen 

air cannot 


005 
that the react and compress itagain at a) 
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asthe two dissimilar fluidsinterpenetrate, and cannot be 
brought to oppose one another, bat any diffusion once 
gained is extended further. Indeed, the higher the 
steam's original pressure the quicker will it expand, 
not merely down to atmospheric pressure, but to far 
lees ; and the hotter its original temperature the quicker 
must it cool, and the greater the chance of forming 
‘snow inetend of raincloud. Of course A., Liverpool,” 
is totally wrong about high pressure steam having less 
water than low. On the contrary, among all such 
ateam as engines mse—i.c., wet steam between the 
temperatures of 200° and 800°—the quantity of water 
is nearly in proportion to the presseara, which is pro- 
bably what Philo wrote in his last sentence but 
one (p. 466), and ths printer has o nearly into 
really, which is not true. A sixfold pressure involves 
only about a fivefold quantity of water.—E. L. G. 


(11689.}—Dry Stenm.—I am not sifficiently read 
ap as to the received opinions relative to the formation 
of steam of varions pressures, to know whether my 
ideas aro novel or erroneous. But view it in this light, 
that if we bave steam of-any given pressure in a boiler, 
by the application of more heat we increase the 


onate inerease of 
oreas I understand 
is onused 
by the addition of @ number of, shall I say, 
to these already formed. This appears to me 
* be the W belli, and 
oorre wrong. It appears to me that 
after this last letter of E. L. G'a,” 
“ Caloric” must admit that the question is settled 
withont the aid of the chomiet he was so desirous to 
call in, and that I am correct, after all, in asserting 
that superheated steam is simply a higher pressure 
steam, containing, as admitted by E. L. G.,” more 
heat and less water, as he admits that it will oscapy 
more space.—A., Liverpool. ; 


[11778.]—Oleaning Silk.—I use potato-water for 
all colours and kinds, but I was taught to grate them 
into cold spring water, say a large potato to every 
quart of water, of which five er zix will do for a conple 
of dreawes. If for very light silk, pare the potatoes; 
if any way dark, merely wash them clean. The pan of 
water must not be stirred in the least for forty-eight 
hours; then, very slowly and steadily. pour off the clear 
‘liquor, but not a particle of the sediment, into an open 
vessel—e bath, or such like—dip the pieces of silk into 
this liquid up and down a few times, without the least 
creasing them; then wipe them on a fat table with a 
clean towel, first one side, then the other. It is good 
to hang each one as dipped upon a - Nne to allow the 
drops to drain eff a little ore wiping. Have a 
damp cloth to cover them in till all- is done ; then iron 
one way, on the soiled side. It astonisbes one to see 
how stiff and nice a dress looks done in this manner. 
Any material, silk, woollen, mourning cottons, &., 
may be 320 cleansed. For many years back I have 
mover turned:.a dress without it—H. O'B. 


[118923.]—-Steel Combs (0.Q.)—I beg to thank 
“R. H.“ for the very kind manner in which he has 
noticed my query, and I wish to inform him that I 
want to make the combs about 23in. long, and contain- 
ing about aixty pins or teeth.—Dusty MILLER. 


(11984.|—Tea Testing.— Saul Rymea is right 
80 far as he goes, but he has omitted the fact that the 
very necessity for thus tasting teas injures the health 
(the nerves), and many & mau has been compelled to 
abandon that branch of emolament from this cause, 
and they deserve good salaries for the risk.—B. 


12001. — Hair Turning White (U. Q ).—I had 
my hair go red all round my head; with the use of soap 
my face got spots upon it. I took to washivg in warm 
water, adding every time abont six drops of pure car- 
bolic acid; in a short time my hair went as black as 
a coal and carly. I never use hair oil or fat, oil and 
fat stop hair from being silky and curly. Finding this 
happen, an old gentleman with white hair, always 
wishing for black, ueed the carbolic acid. He now has 
jet black bair. There are two sorts of carbolic acid, 
pure and impure, the pure is white, the impure just the 
colour of bad treacle, or black rel, alse a crystal, all 
made from coal tar. Beware, and not use too much 
of it, it will make the skin smart and come off. A 
piece of cotton wool just wetted with it and put to a 
tooth will stop toothache in one minute.—OvTGENIOUS 
WHITE SMITH. 


(12001.)—Hafr Turning White (U. a.). — As 
% Auld Reekie“ may be engaged, let me advise 
“J, A. A.“ to try pure glycerine as a strengthening 
lotion for the skin. After bathing the head and eye- 
brows with cold water and drying thoroughly, a little 
diluted, or in a mild form, may be applied with a 
piece of cloth or flesh-brash. The scalp will soon re- 
gain a healthy tone, and on the skin assuming s red 
and rough appearance, the glycerine may be discon- 
tinued. Cold bathing must, however, be still resorted 
to. No oils or pomades,” so called, are to be used, 
except good olive oil scented with a little rose-water 
or lavender ecoasionally. J. A. A.” may also find it 
necessary to remove the hair by shaving, and, as a pro- 
bability, it will grow next time of a darker hne. Go 
into oheerfal society, and if tronbled with an exousable 
melancholy, try to forget yourself,—Rat-Tat. 


[12002.} -Aquarium.—It is of very little conse- 
quence whether this or that water need be placed 
herein, or -how many animals, provided only that the 
balance is fittingly preserved botwean the vegetable 


merel 


and the animal life. Experienoe will soon show this— 
if too mach of the plants, they will overrun; if too 
little, they will dwindle. Slicklebacks (Jack Sharps) 
must not be placed with gold flab, nor with any of the 
similar delicate species, the back“ spines wound so 
fiercely. Neither be so cruel as to collect eels or other 
ronning water animals, because such will not, cannot be 
kept alive in still water. Neither put in large newts; a 
Triton among the minnows” makes sad havoc.—H.O'B. 


112008.J—Keeping Dust from Glodks (U.Q.) 
— Fiza small fan, either of wood raren, in a con- 
‘venient place under the clock, bee a weight and 
chain to it, and a little wheel gearing, so that you can 
wind. up at certain times; or have a wind grinder at 
top of a pipe with a bell mouth just over clock works, 
with a ceuple of inlet pipes at -sides.—OuTGENIoUS 
WAHITESMITH. 


[12028.) —-Dissolving Bones (U:Q.).—By digest- 
ing bones for several days in dilute hydrochloric acid 
they become gelatinous, and can be moulded inte any 
required shape.—Youne NIP, 


[12068.}—Oanaries (U.Q ).—Your canaries’ eggs 
are rotten, because the birde did not pair soon enough. 
The wheezing you speak of is caused by giving them 
too heating food; take away the eggs and maw seed, 
and confine them to canary seed, which is the proper 
food.. Maw seed is too fattening for them; hang out 
in the air every day and give plenty of green food; 
such as lettuce, endive, chickweed, watercress, or 
groundsell, and no doubt you will find them better.— 


shall be happy to T. B. 8. 


(12054.)}—The Needle Lock—The description 
of this lock by Saul Rymen” (Vol. XV., p. 441) is 
very clear, but his last sentence misleadi sg, inasmuch 
as he says, It is one of the best locke ever invented, 
for only a key made for it will open it.” I take it 
that it is absurd to call any lock unpiekable,“ for 
what the ingenuity of man can make that ingenaity 
can undo. Now, the needle lock, besides being by no 
means difficult to pick, is open to the fatal objection 
of yielding easily to force, which, I think, any 
burglar of note would resort to before wasting his 
time over the tedious operation of picking, or of manu- 
facturing a false key. Saul Rymea’s’’ eulogium would 
have been more correct had he applied it tothe Citadel 
lock or to Obubb's, for the needle lock base again 
another small defect, in readily getting out of order, 
and refusing to open with its own key, and whilst 
being very ingenious has not come up to its inventor's 
expectations.—Q, YOREB. 


(12072.]—Magretic Moment.—As far as I un- 
derstand the formula for ascertaining the strength of 
a current by means of the tangent com pass, it is inde- 
pendent of the strength of the needle because although 
the earth's magnetiam exerts a greater force over a 
strong needle than over a weak one, yet as the power 
of the ring rises in the same proportion, the strength 
of the magnet does not enter into the final expression, 
which is 8 = 522801 x tan d. Where r = radius of the 
ring, T = horizontal intensity of the earth’s magnetism, 
d = angle of deflection, and B = strength of current. 
The magnetio moment of the needle is in wo way in- 
volved, and so I do not see how Sigma proposes to 
estimate it by ** ascertaining in these units the current 
which produces a given deflection to each magnet in 
the same gabvanometer.” With respect to the second 
method mentioned, namely, measuring the extra re- 
sistance produced by the magnet,” I should be glad 
if * Sigma” would farnish me with details of the pro- 
oess, or rather the formala to be used. As regards the 
coil question, I may as well give the “note from 
Tyndall, which runs as follows: The primary circuit 
in ite turn can, when complete, react upon the 
secondary. It is complete whenever contact is made 
by the automatic contact breaker. A great onfeeble- 
ment of the secondary current is the consequence. 
When the primary circuit is interrupted the reaction 
does not exist; there is no enfeeblement, the fall 
power of the secondary being developed. Itis on this 
account that in Rhumkorf's coil we obtain discharges 
in a single direction only, instead of discharges alter- 
nating in direction.” The inference which I get from 
the above is that somehow the inverse induced current 
is put out by the extra current, and that, therefore, 
whatever be the distance between the poles of an in- 
duction coil, only the direct induced cnrrent passes; 
and this is, as I have before said, at variance with 
Ferguson; and I should like to hear more from 
* Sigma” on the subject, aud at the same time beg to 
thank him for the trouble he bas already taken. By 
the way, Sigma bas not told me how to asccrtain 
the position of the poles of a maguet.— Bracon LOUOR. 


[12091.] — Plume (U.Q).—As no one else has 
replied to “ Derf Errac’'s ” query—I think he will find 
hie plums affected with disense—whether animaloular or 
fangoid, he should be able to discover by meaus of a 
microscope. The tree may also have more fruit than 
it can bring to perfection, but as he does not say so, I 
can only form the opinion expreseed.—SavuL RYMEA. 


[12093.] —Budding or Grafting (U.Q.).—A good 
work on this subject is Baltet’s ‘* L'Art de Greffer,” 
Robinson's Parke. Promenades, and Gardeos, of 
Parir,” contains much iuformation on the subjeot ; there 
ia also a book by Glenny or edited by him, but I forget 
the title now. I do not grow my fruit - trees, but I know 
that the sorts mentioned are generally budded.—Sau. 
RrMEa. 


112103. —Staining Glass (U.Q.).—A very fine 


This composition, well ground, produces a very fine red 
colour on glase. Black: 3 parts of crystal glasa, 2 parts 
of oxide of copper, and 1 of glass of antimony. Grind 
these ingredients together with strong vinegar. Green: 
2oz. of brass calcined into an oxide, 30z. of minium, 
and 80z. of white sand. Reduce them toa fine powder, 
which is to be inclosed in a well lated erncible, and 
heated strongly in an air furnace for an hour; when 
the mixture is cold, grind it in a brass mortar. Green 
may, however, be advantageously prodaced by a yellow 
on one side, and a blue on the other. Oxide of chrome 
has been also employed to stain glass green. Yellow: 
A fine yellow by taking fine silver laminated, then dis- 
solve in nitric acid (HNog), dilute with abandance of 
water, and precipitate with solution of sea salt. Mix 
this chloride of silver in a dry powder, with 3 times its 
weight of pipe clay, well barnt and pounded. Violet: 
1 part of ealoined biack oxide of manganese, 1 of zaffre, 
10 of white glass pounded, and 1 of red lead, mixed, 
fased, and ground.—Cy.INCHEY. 


{12117.]}—Reatoring the Colour of Watch 
Plate (U.Q.).—There are no eficient means of 
restoring the eoloar of watch plates, bat regilding. 
The best plan is to have the plate regilt ; this you can 
get done at any of the gilders in Clerkenwell for a very 
small amount. ELECTRO. 


[12156.] —Mice Eating Poas.—When putting in 
the seeds, cover them 2in. every way with fine coal 
ashes. Mice will not take the trouble to scratch so 
deep. To keep off birds from the young buds, meke 
a network of white d cotton, or fine twine, 
twisted round bits of stick a few inches high, N.B.— 
I have not yet discovered a plan for keeping away 
cats. Has any reader of “ours”? Cats may be 
scared, but must not be injured in the proposed plan 
or plans, for which I shall feel grateful.— H. O'B. 


(12157.)}—Smell of Paint.—It is truo enoagh 
that a vessel of cold water loft in the room will show a 
scam next morning, but as an intelligent workman 
told me that the gloss ‘disappears from the painted 
surface in just equal degree, I recommend a little 
patienee instead of any of the methods spoken of, and 
the smell will gradually yield to the influence of drying 
in a nataral manner, assisted by a plentiful dose of 
open window.—H. O'. 


[12172] — Constipation, — (“ H. 8. A.“ AND 
OTHERS.)—I know a great many folk of different ages 
and sexes eure themselves of the above troublesome 
symptom by drinking a tumblerful of hot water (not 
merely warm, but comfortably hot water) last thing 
going to bed for a few nights; one, two, or half a dozen, 
until the desired change takes place, and nature acts 
naturally! Kneading the flesh in any manner, so asto stir 
the various sluggish muscles, is an admirable assistant ; 
bat I mast warn “our” readers against the delusion 
that “ reddening the skin,” which is recommended by 
one correspondent, will care the malady without risk- 
ing the producing of a new ailment in an irritated 
skin, which might prove painful and troublesome. 
The skin is given as a protection for the extremely 
delicate tissues of nerves, perspiratory pores, blood- 
vessels, &c., with which the Almighty has gifted his 
creatare, man. We cannot with impunity du violence 
to these organs; the skin is given to man to take good 
care of; it needs to be daily cleansed by daily washing 
and wiping; bat does not require irritation. Would 
any but a madman try to clean a fine kid glove by 
means of a hard brush or a coarse towel ? Nay, nay; 
why, then, should we be told to scrub and rab till it 
becomes well reddened,“ so marvellously’ beautifal a 
thing as our akin; finer, and more tenderly to be cared for 
than the most aristocratically delicate lady's glovet 
Sponge it, wash it, soap it, cleanse it, love it! bat do it no 
mischief by 5 else you shall surely suffer. 
And perfect cl as of skin is compatible with perfect 
gentleness, and a gentle daily cleansing is what we 
require to keep our skin and ourselves in average 
health. The point now under consideration, constipa- 
tion, often arises from too dry a state of the internal 
organs, and this too dry state may be produced by 
smoking, which causes a waste of the saliva, which is 
required to assist in lubricating the mucous membrane; 
that is, the internal skin, which lines the throat, chest, 
stomach, bowels, &c., and, as some learned folks assert, 
to also assist in the process of digeetion; or, by the 
use of intoxicating liquors, which parch up the stomach 
and render all the secretions auuhealthy—(to those who 
are unlearned I must explain that big word. The se- 
cretions” consist of a method of nourishing our bodies 
by means of the cironlation of the blood, conveying 
a renovating power to the different portions of the 
body as is required by each one; as, for instance, the 
secretion of the eyelids is called “tears,” and every 
other seoretion” has its distinct name. The phlegm, 
so troublesome to those who suffer from colds or cough, 
is an unhealthy secretion)—or, by the non-use of 
vegetables at dinner and other times, because the bones 
and other parts of our “fleshy tabernacle” being very 
largely composed of water, require a large aapply of 
watery diet to nourish them, whereas the too usual 
dinner of our middling and comfortable people consiats 
too much of meat and white bread, aud these whole- 
some articles have not in them enoagh of the vegetable 
or refasey nature. Aud why should mankind not eat 
green and root vegetables regularly as diet? Who does 
not relish a nice juicy beof-steak? The beast from 
whose carcase it is out was most likely fed pleutifally 
on (amongst other articles) cabbage, tarnip, carrot, and 
sach-like good things; these the cow “ assimilated” 
aud turned into meat (flesh). May I ask why we should 
not eat and assimilate the vegetables ourselves instead 


red may be obtained from rust of iron, glass of anti-! of employing the cow to do it for us? Why ehbould not the 
mony, yellow glass of lead (or litharge), each in equal] flesh grow from the cabbage and tarnip directly upon our 
quantity, to which a little sulphuret of ajlver is added. | bones instead of coming to us second-hand? And, chiefly, 
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why shonid not we avail ourselves of the good gifts of 
Providence, bestowed for food upon the race of man ? 
It would ba wise to do so, and far fewer people would 
have to complain of indigestion, constipation, and 
kindred allments.—Ax OLD Woman DOCTOR. 


12184. — Roses.—Pegging down roses must be 
resorted to early in the spring, before the buds 
come out, lest they be broken away in the process. 
A fow strong forked pegs, Sin. to 12in. long, or 
even more, for the larger stems, so as to keep 
them well in place, tightening them closer down, 
week after week, as the stem yields to the now 
position. As the young shoots grow, they may be 
fastened down according to the taste and skill of the 
ruling spirit of the gardener with hair-pins. Yes! 
hair-pins, Yon buy a thousand for a few pence, any 
size required.—H. O'B. 


(12317.)— Violin Tuning.—I am very much obliged 
to The Harmonious Blacksmith” for his reply on 
page 891 to my query on page 866. The subject of 
violin tuning is a complicated one, and on this account 
I wished to know from some one who could speak 
positively on it as to what viclinists of high repute are 
in the habit of doing in respect of it. It seems that if 
the open stringed notes are to be made use of, the 
violin may be tuned in perfect fifths in the key of D, or 
that key which is founded on the third string as an 
open note, ad that in the key of G the first string 
requires flattening by a comma. In the key of C the 
first string remains as in the key of G, and the second 
string requires flattening by a comma. In the key of 
F the first avd second strings remain as in the key of 
C, and the third string requires flattening by a comms. 
In the key of Bb, the first, second, and third strings 
remain as in the key of F, and the fourth string 
requires flattening bya comma. It will now be seen 
that all the strings are flatter by a comma than when 
they were tuned in the key of D, and that each of the 
intervals from second to first string, from third to 
second string, and from fourth to third string, has been 
short of a perfect filth by a comma. Of course, if the 
open stringed notes are not made use of, the equiva- 
lents to flattening the first, second, and third strings 
may be obtained on the second, third, and foarth 
strings; bat if the G on the open atring be required, it 
can only be flattened by taning or altering the tension 
of the fourth string. In ascending by fourths or de- 
acending by fifths, the open notes sonnded on the strings 
E, A, D, and G become Eb, Ab, De, and O one after 
the other, and this lowering in pitch by a semitone is 
in addition to that by a comma spoken of above; bat 
here, again, any alteration in the tension of the atrings 
may te avoided excepting in the case of the open note 
on the fourth string, which now becomes lowered in 
pitch by a semitone, as well as by a comma as mentioned 
above. In ascending by fifths or descending by fourths, 
the open notes sounded on the G, D, A, and E strings 
become Gg, Dg, Ag, and Ez, one after the other, or are 
raised by a semitone; and in modulating still further. 
these notes become raised still more, to the extent of 
a comma, one after the other. It will readily be seen 
that when the notes become sharper through modala- 
lation, this sharpening can be accomplished on the 
finger-board without altering the tension or taniag of 
any of the strings. However, there can be no doubt 
but that, to obtain the full resonance of the instru- 
ment, and to obtain the best quality of notes, the in- 
strument should be tuned for each key, according as 
the intervals from string to string are perfect or im- 

rfect fifths, as the open strings will then resound of 

emselves if they are not sounded ; and it would seem 
from The Harmonious Blacksmith’s” reply that Paga- 
nini altered the pitch relation of his atrings sometimes 
to facilitate stopping in his difficult passages. By this 
I should anderstand he tuned for the key he meant to 
play in or modulate into. By asking the question, 
t how they tane in each key,” I only meant to ask if 
violinista tane the open strings in perfect fifths for 
whatever key they may be playing in. Of course, 
between a note and its fifth there are an infinite num- 
ber of notes on which to found an infinite number of 
major or minor scales; but when I asked the ques- 
tion, I supposed the modulation to be by perfect 
£fthe.—Wa. MEEK. 


[12226.}—-The Portuguese Language.—I am 
very much obliged to J. Gillaird for his answer to the 
above subject, and beg to acquaint him with that I am 
an optician, and used to make machinery ju general. I 
am married, and have two children. The health of all 
of us is good. My means are rather limited.—Cag_. 


[12226.)—The Portuguese Language.—Gran- 
mars end dictionaries in Portuguese and English have 
existed for years. The best known are those by Vieyra. 
A Portuguese paper published in London is the Echo 
Americano, 66, Ludgate-hill.— H. MEYER, Sydenham. 


(12289.)—Soft Eggs.—Hens may be given egg- 
shells, in all seasons, with great advantage to the 
“ hen-wife,” provided that the latter, after letting them 
dry for a few days, breaks them very small, and mixes 


[12260.)—Cleaning Back of Teeth.—What a 
beauty Miss Beauty must be to be actually able to 
write a letter to “our” journal, and not yet to have 
discovered that her jaws are hinged so as to open wide 
enough to admit of her putting a tooth-brush inside 
the teeth, both above and below, aud scrubbing at them 
as long as che likes. She needs no peculiar shape of 
tool; and she ought (by rights) to ase ber brush and 
cold water alter every meal, and at the very least, night 
and morning regnlarly. This is good sound warning 
and advice from—A Toorniess OLD He. 


(12261.] — Spirometer.—I 
send the description of a 
piece of apparatus a friend 
called a spirometer, to measure 
the amount of air discharged 
from the lungs ut one expira- 
tion. I presume this is what 
our friend requires. A is a 
vessel containing water, inside 
of which is the meter B, with 
a stopcock at tho top to dis- 
charge the air when it becomes 
elevated, a cord or chain with 
a weight attached serves as a 
counterpoice, and also by pass- 
ing over the wheel G indicates 
upon the dial the amount of 

r in the instrament. The 
tube from tho mouth passes 
through the outer vessel at 
the bottom, and is continued 
up into the little dome at the 
top. This prevents the bab- 
bling noise which would be the 
result of the pipe ending at 
the bottom of the outer vessel. 
—JOHN HOPKINS. 


112265.) — Pig Feeding.—If "C. R.,“ or any one 
else, wants the best of good pig meat, let him feed the 
animal upon good boiled parsnips. 'Tis true this diet 
is more expensive in the beginning, bat it will be 
found cheaper in the end. Test it—try it—as others 
have done.—A READER. 


(12272.]—Eilectrotyping.—The best substances 
for making monids for electrotyping are guttapercha 
and plaster of Paris. Guttapercha is the better one, 
because the outlines are sharp and well defined. If 
the object of which the cast is to be taken is metallic, 
the simplest way to form the cast is to use a fusible 
alloy, consisting of five parts of lead, eight of bismuth, 
and three of tin. The object is placed in a shallow 
box, and the melted alloy poured over it. A slight 
shock will disengage the cast from the mould. 
Il guttapercha be used, the object should first be 
covered with graphite (blacklead) to prevent adhesion, 
and then the gutta after soaked in bot 
water, is pressed with the fingers nat the object. 
This cast must be covered with graphite to make it 
conduct and connected with the negative pole of the 
battery. Iam rather at a loss to know what "Zoo 
Andra” means by the process of filling up at the 
back.” Why not let the guttapercha, or whatever be 
used, be covered entirely with the deposit 7— 
W. H. H. C. 


2297.I— The Tremolo. —ee letter by F. R. C. S.“ 
base? D. 


[12801.}—Unequal Sizes of Cone Pulleys.— 
In my answer on p. 468, for lft. 1-16in. and lft. zin. 
respectively read 1 1-16ia. and ljin. The “drop” means 
difference of radius, and in the case of my lathe-pulley 
the drop of ljin. is from the largest to the smallest of 
four grooves, or three equal drops of jiu. each, corre- 
sponding to three equal drops of bare jin. each on the 
fiy-wheel.—J. K. P. 


112804. —Phrenology.— Philo,“ who appears to 
grumble becanse people laugh at him, might as well 
avoid giving them occasion to do so. Why cannot he 
content himself with giving occasional information 
(and occasional misinformation)? Can he not talk 
about what he knows or knows nothing abent without 
snarling at others, and by misrepresenting them oom- 
pelling unpleasant attention, which might net other- 
wise be ed forth? Why should Philo” trouble 
himself to tell me that Iam “completely mistaken as to 
what John Locke and other great writers maintained?“ 
I said nothing abont John Locke, though I did use a 
phrase originated by him, I believe. I referred to a 
distinct mistake made by many, but I did not eharge 
it to John Locke, nor do I know or much care whether 
he held it or no. That mistake is, that education is 
the chief or sole agent in forming dispositions, while I 
maintain that it is only capable of moulding to some 
extent the inherent faculties with which Nature endows 
us. They taught (does Sigma deny ?) that a new- 
born child knows nothing.“ ell, as to mere facts, a 
child of course knows nothing till it lays in a stock of 
information by observation; but I very decidedly deny 
that any two children have the same powers of storing 
up these facta when presented to their observation. On 
the other hand, I say very distinctly that a child a 
month old manifests very decidedly the leading featares 
of the disposition and powers it will possess through 
life, and that education can only mask and modify, 
not entirely change this disposition and powers; this 

is only the old and true saying, Poeta nascitur, non fi. 
Now, what the old question of electric sparks may have 
to do with this subject I can't see, but Philo“ chooses 
to drag it in—very foolishly, I think, because he only 


2 
A 
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-shows how incapable he is of understanding either 


what he reads or writes. The spark question was a 
mere detail, as I said at the time; he have been 
right and I wrong as to whether a ce fact was 
established, that is nothing; but what was of conse- 
quence was that Philo” talked aathoritatively and 
dogmatically, and altogether erroneously, about prin- 
ciples. If he dees not like being told this, he has only 
himself to thank.—Siema. 


(12809. J—Boiled Oil—Boiled oil is generally 
prepared by boiling a mixture of linseed oil and 
litharge in an open vessel until it thickens. If wanted 
for printers’ ink it is generally seton fire towards the 
end of the bojling process. If it is wanted for colours 
which are bad dryers, it fs prepared aa follows ;— 


Powdered asphaltam, litharge, or red lead, and burnt 
umber or manganese, each one ounce, are well stirred 
into one pint of linseed oil, and the mixtare is gently 
simmered over a slow fire till the scum ceases to rise, 
and the flaid thickenson cooling. If the oil should be 
rancid, chalk or powdered talc, or magnesia may be 
ad rantageoualy added; op gece assiste the scam to 
rise, and also clears the by its subsidence. Gold 
size is generally made of boiled oil and Oxford ochre. 
The best vehicles for oil painting are linseed oil, poppy 
oil, boiled oil, and nut oil—FREDERICA HAMILTON. 


(12811.]—Hydraulic.—H. Meyer is incorrect, in 
my opinion, in stating that fluids extracted by pump. 
tap, or otherwise, from the lower part of a vessel 
descend from the surface in the firat place to enter the 
orifice, It is the fluid immediately above the aperture 
which goes to supply that which is abstracted. If his 
view was correct, a tap or siphon inserted in the lower 

art of a muddy cask of beer, for instance, ought to 
fae the clear fluid from the surface, which clearly it 
does not, but if placed (say) half-way up, we shall 
obtain it tolerably clear; if at surface, quite so.—A., 
Liverpool. 

[12918.]—Gas Cooking.— Accurate experimente to 
decide the real cost of cooking with ges are much 
wanted. The late eminent gas engineer, Sameel 
Clegg (often called Gas Olegg), estimated that the cast 
of cooking with common coal frà was aboat equal to ths 
cost of cooking with gas at 4«. per 1,000 fect; bat gas 
cooking has improved since Mr. Clegg told me this, and 
coal is dearer than it then was, some twenty years ago. 
The quantity of fael generally wasted in cooking is 
enormous, and though less with gas than with coal, is 
with that needlessly great, as may be easily proved. I 
have succeeded in saving three-fifths of the ceal before 
burnt in cooking, and have improved the cooking aleo 
by substituting a half iopen stove with large hot-plate 
for a common open fire range. The cost of fuel is, 
and is likely to be, so high, that it has beceme a duty 
for all, and a necessity for many, to diminish ite eoo- 
sumption. Fortanately, that is very easy to do, by 
those who know how, or are not too prej udioed in 
favour of old ways to learn. PHILO. 


(12821.]'— Chess Player.—For the benefit of 
“Willie Soorer,“ I send the following, and although it 
is not exactly what he wants, it is, I think. connected 
with the ono mentioned :—M. Wolfgang de Kempelen, 
a Hungarian gentleman, and Aulio Councillor of the 
Royal Chamber of the domaine of the Emperor is 
Hangary, called in that year (1769) to Vienna by the 
daties of hia station, this gentleman was present at 
some experiments on magnetiem, made before the 
Empress Maria Theresa, when he ventured to hizt 
that he could construct for her Majesty a pisce of 
mecbanism far superior to any of those which bad beet 
exhibited. His manner of remarking this excited the 
attention of the Empress, who, encouraging bim t> 
make the effort, the antomaton chess-player, which bas 
since been exhibited in all the capitals ef Europe, was, 
within six months after this period, presented at the 
Imperial Court. It is a presumption in favour ef the 
pretensions of this contrivance to be a masterpiece ot 
mere mechanism, that the original artist, after having 
gratified his exalted patroness and her Court with the 
exhibition of it, appeared for many indifferent 
to ita fame. He engaged himself in other mech amc 
pursuits with equal ardour, and is said to have so far 
neglected this as to have taken it partly to pieces, for 
the purpose of making other experiments. Bat the 
visit of the Russian Grand Dake Paal to the Coart u! 
Joseph II. again called our automaton to life. It wae 
re and put in order in a few weeks; and from 
this period (1785) has been exhibited at interre 
throughout Germany, at Paris, and in London; are 
by M. de Kempelen, and latterly by a purchaser of the 
property from his son, de Kempelen having diei :3 
1 Ihave also in my possession an account of tœ 
automaton flute-player, with a detail description of tus 
mechanism.—Zoo ANDRA. 


[12822.] —Bees.—"' Willie Scorer" isin error in eur 
posing that wasps destroyed his bees last year. We 
are not aggressive, and never attack” a brive under 
any conditions, but if from some cause a hive has go 
into a dwindling condition, and the bees are not ab t: 
defend themselves, wasps will help themselves, as . 
flies, ante, and earwigs. “Willie” need hare ur 
fear for his swarms, unless they be second wr 
which bave lost their queens or first searma, fra 
which maiden swarms have issued, in which case t 
the said first ewarme, might also become queeniew ani 
dwindling, when wasps will as usual help there 
Wasps are not enemies of bees, bat they uke boer- 
and will steal it wherever opportunity offers, and œ 
sneak about a hive for hours in the hope of obtei=.>- 
entry, and often their persistency meets its reward, :. 
dy long trying at the entrance they attain the odon: 
the hive, and are admitted; bat it ie a fact, l. 
understood perhaps from imperfect observation, t+ 
wasps never fight with bees onder any conditions, «ws 
never attempt to use their stings against them. Pura 
N doth make cowards of them all. — C. > 

BOTT, 


[12822.]——-Bees.—Make the opening into the * 
narrower, the bees can then defend it better, 62.41 = 
keep the wasps at bay.—STRETTON. 


[12830.]—Re Slide Rest.—My friend “J. K 
requisitioned me some months ago to relies kin 2 
task of making the promised drawings for arnam - = — 
slide rest; they have been done, bat got put ac. » 
consequence of my not having leisaro to write the & a - 
sary description. I will, however, put my Se- 


the wheel, and send them in very shortly. —- WAK A1 
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(129630.)—Re Slide Rests.—To J. K. P."—I beg 
to thank J. K. P.” for his answer to my query, and 
at the same time mention thatI am sorry he should 
think I would illuse any kindness shown me. I should 
not bavo asked for the dra , bat that, I believe, 
“J. K. P.” has ex his to help those 
wishing to make own apparatas, as in my case, 
and I should have certainly put them to better nse than 
tracing them.—H. G. 


012332.. Chemical —Both.—OLINCHEYT. 


{128410.]—Flour Paste.—A little creosote or car- 
belic acid, mixed with pas „ Will preserve it from 
mould and maggots for a long time; very little is suff- 
cient. A few drops of clove oil, and probably of any 
essential oil, have a similar but lees powerfal effect, as 
also have turpentine and camphor.— o. 


{12841.]—Moths.—I believe the best way to destroy 
moths and their grubs in a is to stove it, and 
then sprinkle it with a solution of creosote in lime 
water. Carbolio acid is an effectual destroyer of insects, 
5 smell is unpleasant, at least to most persons. — 

0. 


112860.) —Pivots.— To harden small drills make 
them red hot, cool in water, grind or rub bright, hold 
over bright fire, or over gas or candle, or get hold 
about jin. of end with pair of old smith’s tongs, heat 
till point of drill is jast blae, then cool in water.— 
OUTGENIOUS WHITESMITH. 


[12860.] —Pivots.—‘“*No Soft Solder” will find 
good staff steel best to make drills of, which can be 
‘bought at any good tool shop. Reduce steel to size, 
mak blade of drill rather thick, harden either in oil 
or beeswax. I should advise him to fit new staff, which 
is more workmanlike and can be done in less time in 
many cases.— CONVERSION, 


[12860.] —Pivots.—"' No Soft Solder” must be pre- 
pared firstly with alarge amount of patience to start 
with, because it frequently happens that when a 
staff“ pivot has broken off that staff must have been 
made from very highly tempered steel; and tbat a 
drill required for that small kind of work will seldom 
prove a success, even after hours of patient procedure. 
Bat to the reply. When drill is bak te for hardening 
have avery small candle lighted, hold the blade of 
drill therein until just blood-red, immediately plunge 
it into the fat of the candle; it will then be hard, and 
after trimming it up upon the oil stone will be ready 
for use. If made a white red by heat before immer- 
sing in the tallow, the drill and steel are perished and 
useless. Use tarpentine with the drill instead of oil. 
—SrEconps' PRACTICAL WATCHMAKER. 


[12861.)—Carbon or Charcoal Pipes.—One 
process is to cut them from the solid carbon with a 
paring knife, and to mould them into required form 
with a pecniiar kind of gouge and suitable instru- 
ments; another, to pulverize the carbon, mix with 
boiled linseed oil, and pass throngh monids in the 
ordinary way. The pipes made by the latter process 
rhe age so light and porous as those made by the other. 

T-Tat. 


[1286?.] — Formula. — To find the content of 
middle frustum of a circular spindle: (1) Find the 
diet anoe of the centre of the middle frastum from the 
centre of the circle. (2) Find the area of a segment of 
a circle, the chord of which is equal to the length of 
the frustum and height balf the distance between its 
greatest and least diameter, to which add the 
rectangle of the length of the frustum and 
half its least diameter; the result will be the 
generating surface. (3) From the square of the 
radias subtract the square of the central distance, 
the square root of the remainder will give half 
the length of the spindle. (4) From the square of 
half the length of the spindle take one-third of the 
square of half the length of the middle frastum, and 
multiply the remainder by the said half length. 
(5) Maltiply the central distance by the generating 
surface, and subtract this product from the preceding, 
the remainder, multiplied by 62832, will give the 
solidity. —Rat-Tat. 

(12865,)—Blder Flower Wine.—When the wine 
is jast ready for banging np, before you put the bung 
in jast popin a pint of best brandy to each gallon of 
wine (a sparkling remedy).—OvuTGENIous WAITE- 
SMITH, 

(12867.]—Oval Turning.—It is very pessible to 
attach an oval chuck to any lathe whether it was ever 
intended or not. I have two lathes, ordinary shaped 
heads, with oval chucks attached by a simple arrange- 
ment, doing away with the clamsy flanges on each 
aide of the head. If the writer will state the kind of 
bed I will give fall information for adapting his lathe 
for oval-tarning.—W. B. WINKLE. 

112368.) — Imitation Bronze. — Corrosive sub- 
limate will dissolve readily in hot water, especially if 
there be a little hydrochloric acid added.—A. STONE. 


(12860.)—-Water Powder—If “L. J. V. G.“ 
will go to any surgical instrument maker's, and ask for 
a spray producer, he will obtain what he requires. 
There are several varieties. F. R. C. . 


(12871.]—Truss.—It is a great mistake to make 
trustes with but a single ligament. They should form 
a perfect support for the abdominal regions, and this 
can only be accomplished by forming a kind of india- 
rubber or canvas vessel to fit those parts, with neces. 
wary apertures, to be supported by spring or elastic 
pressure, or suitable bands from the shoulders. With 
soch a trones and soft lining, which could be easity made, 
“ Nosbor could indulge withant inconvenience in his 
favourite pastime of swimming, and attend his ordinary 
duties,—Rat-Tar. 


[12872.]—German Conoertina.—The steel is too 
stiff and rigid, and requires tempering or replacement 


by a softer metal.—Rat-Tat. 


(12875.])—Metallic Stain for Wood.—Soa 
the wood in a weak solution of nitrate of silver, an 
then ex 
black oo 


ar.— ALFRED H. ALLEN. 


[12875.]—Metallio Stain for Wood.—I suppose 
you wish to stain wood black, if so, boil some chips of 
logwood in water for about a quarter of an hour. Then 
piece of wood with it three or fonr times, 
allowing it to dry after each washing. Lastly, wash 
brash, with 
a mixture prepared as follows :—Pat one onnoe of steel 
or iron into two ounces of vinegar, keep the 
phial near the fire so as to be gently heated for about 
two hours, then decant the vinegar, and keep it for use. 


wash the 


the wood by means of a common 


—JOHN HOPKINS. 


[12877.]—Fall ofa Bullet.—In order to increase 
the range of the bullet, a rifle (on level ground) is 


always fired at a alight inclination upwards. We see 
that the ts are raised above the barrel, if fired 
horizon ons horizontal plane, the elevation of 
the gun g Aft. above the ground, a ball let drop 
from the band will fall 4ft. in half a second, the ball 
fired from the rifle leaves the muzzle at a velocity of 
abont 1, 000ft. per second, bat this velocity decreases 
rapidly from atmoepherio resistance. The will go 
about S50ft., rouguly estimated. PHILANTHROPIST. 


[12879.}—Packing Piston Rings —In answer 
to Dandalk,“ I beg to say that the piece of thin 
sheet brass must of course be inside, and fitted as per 
rough sketoh, and as the piston head described by 
“X. M. S.” appears unnecessarily complicated and 
objectionable, as liable to unscrew, Fig. 2 is a rough 


FIG 
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sketch of what I have found to work well. The shaded 
part represents the solid head into which piston rod is 
fitted, taper as shown, and secured by a cotter, The 
loose cap is secured by three snuk screws. Of course 
this piston head must be tarned after the rod is 
secured in place. Dandalk” cannot do better, in my 
opinion, than to make, the rings of gun metal.—A., 
Liverpool. 


(12380.}—Light.—The difficulty has arisen by sup- 
posing light a material substance. If the nndulatory 
theory be adopted the answer is evident. The lamini- 
ferons ether without is thrown into vibration by the san ; 
these vibrations are transmitted to the ether that 
exists inside the room, throwing it also into motion. 
This motion when communicated to the optic nerve 
produces the sensation of light. Now, when all access 
ceases, what happens? Why motion within asa 
natural consequence also ceases (the sonrce being cut 
off), there is nothing to excite the optic nerve, and 
darkness is the result.—CENSOR. 


(12380.j—Light.—If we suppose Dai Bach y 
Ship” to be inside his darkened room he will see the 
reflected rays of light from the wall opposite the hole. 
The rays of light from the sun travel in straight lines, 
and will continue iu a straight course nnless reflected 
or refracted otherwise. Thus the light travels in a 
straight line to the door, and is there reflected back or 
absorbed, all bat one portion ; this portion meets with 
no opposition at the door for the reason that a part of 
the door is missing. Therefore the light passes on, 
and it falls to the lot of the wall opposite the hole to 
reflect the ray. Suppose a man outside directing a jet 
of water againat the door and hole, all the water that 
struck the hole would pass through and strike upon 
the eye of Dai Bach,“ if he was peeping; he woald 
then, I think, see it. All that did sot hit the hole, but 
the door, would bounce off. If I might nse a 
Hibernian expression, I would say that thie is jast the 
samo only a little different. —JomN HOPKINSA. 


[12880.]—-Light. — According to the undulatory 
theory of the origin of light, all bodios and the celes- 
tial spaces are filled with a subtle elastic mediam, 
called luminiferous ether. The luminosity of a body is 
due to a rapid vibratory motion of its molecales, 
which, when oommunioated to the ether, is propagated 
in all directions in the form of spherical waves, 
there being no progressive motion of the particles 
themselves, but only of tho state of disturbance which 
was commanicated by the luminous body. When, 
therefore, the hole through which light bas been allowod 
to pass into a dark room, is closed, the state of dis- 
turbance is arrested, and the waves inside come into a 
5 x rest, and darkness is the oonsequence,— 

0 B. 


112380. — Light. — According to the undulatory 
theory of modern writers, light has no material exist- 
ence at all, but its effects are prodaced by vibrations 
and cease with these vibrations. It Dai Bach y Ship ” 
is content to accept this theary, he will find hia rather 
curious question answered.+-\W. H. H. C. 


(13381.] —Education.— Much woald depend on the 
ago of the boys, Belfast is cheap to live in. There 


ng it to the light, will produce an intense 


are pretty good schools. Ten scholarships are given 
every yeer to first year atudents, also ten D, prob and 
third year students, besides senior scholarships to 
feurth year standents—five for classics, five for mathe- 
matics. Engineering and medicine are also encouraged. 
The scholarships are worth about £24 in cash, and half 
fees saved (£4 or 25). Cork is dearer to live in than 
Belfast. I like the Cork College better. Farther 
information if desired. Many Civil Service appoint- 
ments in India have been obtained by Belfast stadents. 
—PHILANTHROPIST (Ex. Ist Science Scholar, Q. C. B.) 


[12884.)—Coppering Carbon.—Try galvanizing 
the carbon first in a strong battery; bat I do not think 
Mr. Wall will succeed, as the substance is too friable 
to retain the coating. If this does not succeed fix the 
plate to it with tinman's solder, using spirits of salts, 
sponged in with a rag to make the melted solder and 
carbon assimilate. Care, however, must be taken not 
to satarate the juaction with the acid, or no connection 
can be formed.—Rart-Tar. 


(12885. —Sulphur in Wall Papers.—It is a 
fact familiar to chemists that ultramarino contains 
sulphur, and no doubt the tarnish noticed on the silver 
is dae to its presence. As the sulphur is an essential 
constituent of ultramarine, it cannot be got rid of 
without destroying the colour. Ggur“ had better use 
another paper, say a bright yellow one which turns 
green when wetted and held over burning sulphur. 
Such a paper is coloured with chrome-yellow, which 
has a tendency to absorb and decompose sulpharetted 
hydrogen, and would so keep the silver bright— 
Aurrep H. ALLEX. 


(12885.} Sulphur in Wall Papers.—If G gur 
does not like to remove the paper from his glass case, 
which ia the most effectual remedy, if the paper really 
ountains sulphar, the diffasion of the calphurous par- 
ticles san be prevented for a time by coating with size, 
boiled oil, water-glasa, or spirit-varnish. This must be 
again repeated when the paper loses its glossy appear- 
ance.—Rat-Tat. 


(12886.}—The Prevention of Incrustation in 
Steam SBoilers.—The astringent property of the 
tannin contained in the timber of the oak as well as in 
the bark, thoagh not in the same proportion, no doubt 
exercises a coanter attraction on the particles held iu 
solution. By putting a few pieces of oak, as J. D. K.“ 
suggests in the boiler, incrastation may be partly pre- 
vented, by weakening or destroying by an opposite 
affinity the inherent tendency of the particles to assi- 
milate, or rendering less tenacious their adhesion to 
the sides of the vessel. The dark colour of the preci- 


itate,or sediment is derived from the oak, as J. D. K.“ 
directly remarks,—Rat-Tart. 
[(12888.] — Onions. — Sow Giant Rocca in 


August and transplant in the spring. I have some 
now (July 15) over a foot in circamference.—M. W. G. 


(12889.J]—Dirty Meroury.—Dissolve a small 
quantity of the mercury in bot nitric acid. Shake the 
rest of the metal with the solation so prodaced till it 
is quite bright; wash well. Clean the barometer tube 
with nitric acid, wash with water and then with 
alcohol and dry thoroughly.—ALFRED H. ALLEN. 


(12389.J}—Dirty Mercury.—I presume that O., 
Glasgow,” has not more than two or three ponnds of 
meroory to purify. Let him do as Regnault did when 
he required pure mercury, viz., agitate the metal with 
dilated nitric acid, using one ounce and a half of 
acid to two of water for every two pounds of mercury. 
This will eliminate a goodly portion of the imparity, 
then pour the solation off and digest with strong nitric 
acid, until nine-tenths have dissolved in the acid. 
Take this solution, which is nitrate of mercary, 
evaporate it to dryness, and then heat it strongly ina 
retort; it thus becomes converted, first into oxide of 
meroury, and afterwards this becomes decomposed 
into oxygen, a gas, and mercury, which distils over 
and is condensed in the neck of the retort, and ma 
there be collected. Traces of oxide may be remove 
by agitating it with sulphuric acid, and afterwards well 
washing with pure water repeatedly, and afterwards 
drying at a very gentle and moderate heat. The 
barometer tube may be cleaned by pouring in slightly 
dilate nitricacid and shaking the tube; this will remove 
the film, and the tabe should then be carefully and re- 
peat-edly washed to remove all traca of the acid, &0. 
and then carefully dried ; pravious to filling the tube, 
the mercury and tabe ahould be alightly warmed to dry 
them. IH C. Glasgow” reqaires anything more I ahall 
be glad to help him. By tue bye, lead and tia are not 
combustibles, save under exceptional conditions, viz., 
great heat in pure oxygen.—A. STONE. 


112389.]— Dirty Mercury. — If C. Glasgow,” 
pute his mercury in a cap, and pours a little aqnafortis 
on it, he will find it turn what he torma the adultera - 
tion to a white powder. Make a funnel of writing 
paper, and pour through to dry it, and stand the onp 
on the top of his kitchen stove till he cannot bear his 
Anger in the mercury. Poar some of the clean mer- 
oury in the tube, run it up and down a few times, clean 
it the ame way as before, but by no means pat any- 
thiog wet in the tube.—Q. ‘ 


[12390.] —Chemioal.—Laet ‘Home Student“ obtain 
Miller's Chemistry.“ 8 Vals., Longmans and Co., or 
if this be too mach for him, try Williamson or Roscoe 
(Macmillan). These are really usefal and atandard 
works, and Miller's is the finest treatise on chemistry 
for studente’ use that I have over seen. Bat if he 
wants merely to lookup chemical theary for the Science 
and Art Department Examiuvations he had better read 
Frankland’s “Lecture Notes for Chemical Students 
(Van Voorsti, or Valentin’s |*‘ Practical Chemistry,” or 
Bockmaster’s:, These oqutain everything likely to be 
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asked for in the Examinations, and they will give him 
an advanodd idea of the frantic and dazzling system (?) 
of notation now in vogue.—A. STONE. 


112990.) —Chemica].— Miller's Chemistry for Stu- 
dente,” Houghton'’s “Gill's Chemistry.” Rosooe's 
1 Blementary Chemistry,” Galloway's “First Step in 
Chemistry.”—Atyrep H. ALLEN. 


112800. JI— Chemical. — Roscos.— CLI EIL. 


112890] —OChemieal.— Home Student,“ if he is 
beginning his chemical studies, would do well to get 
Barffs Introduction to Scientific Chemistry,“ Jar- 
main's Chemical Tables,“ and Jarmain's Qualitative 
Analysis,” and he will have there as much 1. he can 
master in twelve months. Total cost, 6s. He should 
get up the definitions and formule in the chemical 
tables at the outset, and be should carefully answer the 
questions at the end of Barff’s Chapters, on paper, or 
on slate. He should go through all the experiments, if 
possible, and commence the analysis of Group I. at 
once. Mr. Bottone’s chapters in the back numbers of 
the Enarise Mecuaxic will assist him very maeh in 
his earlier difficulties. —R. P. 


(12891. — National Losses.—It is evident that 
we mast have a number of charges on the debit side 
of our national ledger corresponding to those put 
down by the manzfactarer for depreciation of build- 
ings,” ‘ wear and tear of machinery,“ 4c. These are 
the charges I mean by absolute annual national loss. 
Asan instance, suppose a person living up to a salary 
of £200 per annum, very probably at the end of the 
year out of the £200 he has spent he will not possess 
what will realise 240 or £50, perhaps not £30, the 
remainder having been spent in food, clothes, tobaceo, 

„e., whose ultimate, as compared with their 
rimary, value is, if not absolately nil, at all evente 
finitesimal, This primary value, therefore, less the 

ultimate value, capitalised, represents what I require. 
In connection with this queation perhaps some reader 
can inform me what is the estimated annual capital 

action. of this country, less cost of production.— 

Don. 


{12891]—-National Losses.—The only estimate 
which ‘Fxocelsior” might rely on as the nearest 
Approach to an accurate estimate of absolute losses 
indulged in by 5 arrangements is the 
amount of taxes annually. When institutione 
are made self-supporting, and. uselese offices and 
establishments, to which these absolate losses may be 
directly traced, are abolished, England, as a nation, 
will be saved from danger and decay. Englishmen in 
general are brave, energetic, and intelligent ; but the 
slough of dormant contentment with existing social 
arrangements, thrown around them by a pnerile and 
interested Machiavelism, will result in inevitable-ruin. 
It needs no dabbling politician to see this end to all 
bauble-satisfied and “red tape” governed countries. 
It can be seen in the lamentable ignorance of the 
lower classes and the shuffling attempts at education. 
With an enforced secular and military education of all 
classes, England can see har way to genuine legisla- 
tion, and to the enlightenment and benefit of the world, 
through her colonies and possessions, by the unre- 
strained energies of her people.—Rar-Tar. 


[128923.}—Bee Management.—The maggots or 
grabs which W. T. L.” feand on the floors of his hive 
are in all probability young moths, which are about 
the greatest destruction to honeyoombe and bees in 
existence. The bees can be transferred to the new hive 
late in the avening, which is considered the best time. 
There are various plans for doing this. The one gene- 
rally adopted is to first stupefy the bees by chloroform. 
An excellent way to do this bas been given lately in a 
baek number, but I would advise W. T. L.“ not to 
have anything to do with chloroform; its enervating 
effects are felt by the bees for days after its applica- 
tiov, and some, when they sally ont for honey and are 
returning with their loads, fall from sheer exhaustion 
into ponds and pools. Tobacoo smoke is far better to 
use than this powerfal drag. It can be driven in by a 
few puffs from an ordinary bellows, to the nozzle of 
which. is attached a tube containing a few leaves of 
lighted tobacco. The bees, half smothered with the 
smoke, will fall almost instantly from the combs on 
the table or stand. All remaining stragglers can be 
brushed ont with a feather. While lying on the table 
the new hive, previously rubbed round with honey and 
æ fow bits of comb attached to the top, is placed over 
them; they will ascend after recovering from their 
stapefaction; but care must be taken, by stopping up 
the entrance-hole, not to allow them ont for a few 
hours, or they will immediately commence depreda- 
tions. Tha old hive must be removed far out of their 
reach, to a cellar underground if possible, where its 
odour will not reach them, or they will torture the 
inmates of the house. As“ W. T, L.'s” wooden hive 
may be bottomed, the pao recemmended may not be 

ble. It would, in that case, be better for him 
connect the two hives by means of a tube from one 
entranee to the other, or the hives may stand so close 
together that none of the bees cam escape. In either 
case a small pasteboard trap-door, Fa with holes, 
is to be fixed inside the entrance of the new hive, so 
that when each bee enters it falls down behind him 
and does not allow of his going beck. “W. T. L., ' by 
looking at a mouse-trap, may see how the trap-door is 
to be constructed. When all is ready, he oan com- 
menoe 5 by beating the straw hive regularly 
all round from top to bottom, and the bees will imme- 
diately come ont to do battle with the distarber if 
they can. This ie, of course, to be avoided as much 
as possible, and “W. T. L.” will have the bees, with 
little trouble, in his new hive after a quarter of 


ve 
an hoar's beating. He must, however, see beforeband | F 


that the paper, board, or leather trap-door is not too 
heavy to be raised by a single bee.—Rat-Tat. 


[12892.}—Bee Management —It W. T. L” will 
take two pieces of cloth (any sort) about a yard square, 
cut a ronad hole in the centre of each about Sin. in 
diameter, and stitoh the cloths together round the 
edges of the hole so cut, it will answer his purpose 
very well, by the dat cloth being tied over the bottom 
of the wooden box, keeping the hole in cloth abont 
the centre; then turn the bivo and bees upside down 
and place the box on it, the other. oloth falling over the 
hive, which must be tied immediately. The beea are 
now secured, and a few gentle taps on the hive will 
drive them into the box. Shoald the bex be smaller 


tban the hive a-couple of sticks placed across the straw, 


hive between the cloths will sapport it.—Novrex. 


112892.) —Bee Management.—" W. T. L.” might 
have profited by my hints on feeding in March last. If 
he had followed the insirnctions there given (No. 865, 

. 14), be need not hare lost his two stocks of bees in 
ay. My hints were for such as ha, but they seem 
to have bean wasted in his case. The which 
havo truversed:his combs are the lasv of the wax moth, 
which deposits its éggs in, on, or dear anything wary 
in or about the hive; the larvye hatch out and feed on 


the said wax and attain the combs if passible Often 
when hives are improperly „ the moth, like the 
wasp, will gain adm and it eggs in the combs, 


in whitch case itis bad for the stools, for the:larve encase 
themselves in wool, and leave- a woolly tunnel or trail 
behind them as they proceed in their work of devasta- 
tion. They love the base of the cells, aud, of conree, 
in devouring that they render useless all the cells 
through which they have pas ed on both sides of the 
comb, and the worst feature of all is, that the bees are 
unable to remove the woelly case, tunnel, or trail 
which the wax worms have left in their track, and con- 
7 cannot repair the mischief. What benefit 
% W. T. L.” expects to obtain by transferring his light 
stock to a wooden hive I cannot make out. I see a 
„ Berks Farmer” gives W. T. L.” a reply, but the 
t Berks Farmer” evidently does not understand 
% W. T. I..“ or his bees. My advice to W. T. L.” as 
to transferring is—don't ; bis stock is weak, and the 
chances are that bis new hive, which he says is 1lin. 
square, but which, perhaps, means llin. cube, is abont 
twice the size of his straw skip, and being so, how can 
it be oxpected that his weak stock will fill it? 
% W. T. L.“ should first ascertain if his bees are 
healthy, and if they are not, he had be'ter take Borks 
Farmer's" advice, and “stupefy them,” taking care 
that none recover, for as he bas only the one stook, if 
they are diseased; it would be better for himself and 
peighbours if they were with the majority,” as the 
Yankees say. If they are. healthy, and simply weak 
from want, W. T. L.” had better feed them where they 
are, £0 as to give them a obance, and in the meantime 
if he would study Langstroth's wonderfal work on the 
Hive and Honey Bee,“ he would know what to do 
next spriag.—C. N. ABBOTT. 

112898. —-To Steady 2 Sketching Board — 
A heavy weight must be suspended from the centre of 
“ Poloaki's sketching board to which the camera 
lucida ia firmly attached, with clamp, screws, or other- 
wise, by means of a hooked iron rod, or cord, so as to 
be weighty enough to resiat the action of the wind. 
The weight may touch the ground, or a nail to which 
it is tied might be driven between the paving stones. 
In fact, a couple of spikes driven into the ground to which 
the legs are tied would hold it securely in any position. 
—Rat-TatT. 

(12895 }—-Extracting Wax from Old Oomb. 
—To extract wax from comb, crash the whole into 
the emallest compass, and put into a canvas bag, 
Boil it in a large saucepan or copper, and when done, 
f.e., when the fire is down, press it with a weight, or 
board and stick while ander water, aud the wax will 
float on the surface. Very old comb is seldom worth 
the trouble, as there is so much bulk and so little wax. 
—0. N. ABBOTT. 


112895. Extracting Wax from Old Comb.— 
Before boiling it break it up into little pieces, then 
boll, and the dirt and scum will float on the top, and 
the wax will rnntogether.—STRETTON. 


(12895.)—Extracting Wax from Old oomh 
If t be bees never filled the celle with: honey, there. is ao 
wax in the old combs to extract. is a carious 
fact—H. O'B. 

(12395.] Extracting Wax from Old Gomb.— 
Try this. Pat the comb ipto a small pan, or: pie-dish 
will do, and let it stand in the kitchen rang? oven, 
when there is not mach fire (baker's oven won't do). 
The wax will then gradually melt, and can be strained 
in the usual way. I have always found old comb 
„more plague than profit.” Tou had better break it 
up in small pieces, and scatter it on the ground near 
your fall hives, and your bees will then, I should think, 
make use of it.—SacrisTan. 


[12895.] —Exetracting Wax from Old Comb.— 
The following method, a years of testing. I have 
never known to fail:—Make a bag of coarse s 
cloth (about 4d. per yard), anà fill it as fall as you oan 
with oomb, or a piece large enough te tie the comb will, 
do without the bag—does not matter how old or dirty 
the comb may be—pnt this into a pot or copper with 
enough water to cover it; let it boil, and keep it boiling, 
and you will soon see the wax floating on the water; 
keep this skimmed off into a pan of cold water as long 
as any rises; when done, take it from the water, melt 
it in a saucepan carefully, aud pour into a moold or 
pau; you will find saly refuse in the cloth. I can 
strongly recommend way to W. Hawkins.—Bsgrxs 

ARMER. 


112896. ] —Rouge.—Lord Rosse (in the 
Transactions 


sulphate of iron shonld be pure, 
ammonia should be decidedly in exeesa, and the beat 
should not exceed that I have described. The colour 
will be a bright crimson inclining to yellow. Jewellers 
rouge is, however, frequently prepared in London by 
precipitating salphate of iron with potash, well working 
the yellow oxide, and calcining it until it acquires a 
sdariet colour.—OLINOHnRY. ; 


[12896.] —Rouge.—Ronge is got by heating sulphate 
of iron first to about 540 F., afterwards to redness, in a 
retort of refractory material. Nordhauseg sulplearie 
acid is given off, and the residue is rouge. Gyno 
8 Crocus Martis, Caput Afortuum 

TONE. 


(12897. —Boat Building.—It would take more 
room than the Editor would allow to describe fally the 
art of boat building, but it may be of some use to 
% W. 8.“ to know that there are two ways of doing this— 
one called carvel building, in which the stem, stern- 
post, keel, and ribs called timbers, are 
and the planking afterwards applied, these timbers 
being usnally cat to the required. The 
other called olingher, in which. method, after erecting 
stem, sternpost, keel, and ons or more frames, as 
soribed by me in reply 12212, we proceed to fit 
gatkoard sirsak, ToT pona to TE ET stern. 

grooves, for t out gwadoally to the required 
ne by means of sticks bearing ageinst a stout 
scantling extending from stem to stern; it being undor- 
stood that keel is secured to a horizontal piece of timber, 
and stem aud stern to a firm upright at each end. 
When in required shape, mark a horizontal line along 
the upper edge, which will be found to be a 
curve; out board for opposite side exactly i 


3 


then nail on both; then take next ditto; tempo- 
rarily to first by means of what are termed and 
having drawn pencil line inside along top of first board, 
cat accordingly both sides always together; allow them 
to overlap (say) Zin. according to size of boat, and rivet 
together every Gin. with nails and rooghs, always ksep- 
ing upper edge of board as nearly horizontal as may be 
desired. I prefer a slight shear. When the is 
reached, the oak timbers are steamed, and in 


their places with one or two nails while hot and pHant, 
and afterwards riveted when all are in place, the gun- 
wale the same. The difference is that the clisoher is 
much the lighter beet, as the boards may be of (eap) 
even jin. in thickness, whereas the carvel requires 
the planking be net less than (say) I}in. to admit of 
being properly cagiked. If “W. 8.“ requires 
farther instruetions, and the Editor can find room. as 
far as my information goes, it is at his servi-a 
planking may be of any desired timber, if darability is 
not an object, but for steaming timbers, oak ia wenally 
employed.—A, Liverpool. 

(12400.]—Parrote—I have one said be ea 
% Australian Lory,” similar to that deseribed 
"F, 8. M. W.“ I eappnse it is more properly 
gas Parrakect.” They are not likely to breed. 
—M. W. G. 


[12401.}—House Painting.—White lead, ib. 
patent dryers, 2 oz; 1 gill of boiled oil; when for 
outside work, linseed oil $ gill, aud turps } gill) The 
colour of the above is white.—F. 8. M. W. 

e e 0 r 
figure o i d : per 
t AO, AB. Thea 


FE = FA + AO and 


AG 


That is, Seo. 2A = ‘#2. 24 — ten. A c 


; tan. A 
Where angle 2A = angle BAC. Formula (D follows ty 

3 ( 

changing A inte T By trigonometry \ 
1 4 tan. 24 A 2 = 

ee oa Ione 
ten. 24 _ | m tan. 2A — tan. A 
ws tan. A ` 
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112404. —Trigometrical Theorems.—The fol- 
lowing is a solution to Thetamu'n“ equation: With A 
as centre, and AO as radius, describe a circle; and 
, draw a straight line, making an angle with AC = 2 A, 
and meeting the tangent C B in B. Bisect RAC 
by AD, cutting CB in D. Then, by Eaclid VI. 8, 


AB BD 

— 2 —2 = BO- a ` — 
O gp but BD DO = tan. 2A 
tan. A; aad CD = tan. A x AO, 

AB _ tan.2A — fan. A 


— 


AC tan. A x AG 


That is;seo. 2A = . 2A — tan. A 
tan. A 


If we now substitute A for 2.A (as. this formula is per- 
feotly general) ve obtain X 


tan. A — tag. — 
Bec. A 2 


Therefore 


tan, A 
2 

XN. H. H. C. 
(H. Mayer, G. H., Xen 

gill bave also answered this query 

(12406.}—Worm eaten Violin.—Use turpentine ; 
take a little of the sesond string, dip in the turps, and 
drop in the holes. If you are no player, and the violin 


a very good one, give it to some one that can play and 
that will stop it.—E. W. 


(12406.] —Worm-eaten Violin.—Take 1 drachm 


of corrosive sublimate (poison), put it into a Qoz. bottle 


of spirits of wine, let stand all night. Apply the sola- 
tion to the interior of the violin by means of a small 
brush, fastened to a piece of copper wire, which can be 
ch ea passed through the holes of the violin.— 


[12407:]—-Checkering Teol.—The rings ean be 


cut with a panch formed of two concentric ring catters 
6s A 


of hard steel, attached to suitable handle. 
Trimmer” can eesily construct and arrange the rings 
80 as to cut the dimensions given. Of course the steel 
must be in plates and red hot when the punch is 
applied.—Rat-Tar. 

(12408.]—Quill Pens.—They.are passed through 
hot ashes to purify them and remove the grosser fat and 
moistare, ‘and render ‘them arent. Another 
method, and the one more in use, is to dip them in a 
solution of alum in hot water, and then place them by 
till they are hard.—0. P. E. 


112408.) —Quill Pens.—Get a baker to let you put 
your quilis en the top of his oven for three or four 
weoks ; be earefal that there is net sufficient heat to 
split them; you will know when they are done by 
trying to make a pen with one.—Sacrisran. 


(19409.})—Transferring Pencil Drawings on 
Paper to Boxwood for Engraving.—The borx- 
wood block must have a uniform white surface, which 
is got by rubbing over with flake white, wetted with 
water or saliva and allowed to dry. If the drawing is 
to be reversed for printing, it must be done upon 

‘tracing paper. A piece of paper smeared over with 
blacklead mast be placed upon the white surface of the 
block, then the drawing. Go over the lines witha 
steel point, and the result is a clear sketch left upon 
the boxwood. Drawings for wood engravers are 
generally done upon thin white. paper, and it is usual 
to gam them round the edges while tracing.—SARAE. 


[12409.)}—Transferring Pencil Drawings on 
Paper to Boxwood for Engraving. — Take a 
tracing of the drawing on thin paper, then scrape ‘a 


JUAN SLL 
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Little red chalk on the back of it, and rab it well all 
over with the fingers. Lay this on the prepared block, 
and go over it with a style. When this is done, 500 
have got it on the wood in red, then pencil it over. 
Another way is to burnish it on to a prepared block.— 
XYLOGRAPHER. 


(12409.])—Transferring Pencil Drawings on 
Paper to Boxwood for Engraving. — Place a 
sheet of black transfer paper over the face of the wood, 
lay upon’the transfer paper the pencil drawing, then 
ran over the pencil marks with a dall pointed instru- 
ment. I have taken eopies of pencil drawings upon 
other sheets of paper, and I doubt not the plan will 
succeed in your case.—JoHN Horns. 


112412.) —Skew Bridge.—The coanterforts of all 
skew bridges that have come under my notice have been 
parallel with the face of the bridge, and this is at least 
a convenient arrangement, but whether in that position 
they react with the greatest effect against the farcer 
brought to bear upon them dependa, I imagine, npon 


‘the nature of the materials aud manner in which the 


abatment is built, for if built so sonndly that it may be 
acted npon as one homogeneous mass, and 5 y 
that a thrust against it has the effect of tending to 
overturn it bodily on its onter footing, then the counter- 
forte would react with the greatest effect if placed at 
right angles to the line of abutment; buat if it is 
aesumed that the materials of the abutment eamnot be 
cemented together into one solid mass, then, to pre- 
vent fracture, the line of the connterforte should be 
‘at right angles to the bed joints of the arch, which is 


| the line of face of the bridge, and is the direction in 


which they have been placed, as far as my experience 
has gone.—O. B. 


(12412.] Bridge.—The corner buttresses 


| ought certainly to diverge, and it is usual to make one 
ophon, E. W. H., and J. Sar- | 
mEn] 


to the face of arch, the other perpendicular to 
its side wall, so that there may be no aonte. angle 
in che plan, but two of the jambs be right and two 
obtuse angles. Intermediate buttresses would be best 
set in an intermediate direction.—E. L. G. 


[19414.J—Cleaning Feathers.—Use raw starch 
blended in cold water tothe consistence of eream ; 
cover the whole surface with this, bat be carefal not 
to lay it on so heavy as that the paste will drop off. In 
a week or less, in very dry weather, it will have 
hardened ; knock it off gently, and the feathers will 
be clean; and" plamed,” too, if you begin at the 
right ond.—A NATURALIST. 


(12415.]—Provision for Child.—This very im- 
portant class of query, which I marvel has not occurred 
frequently, could hardly bo answered at all, even now, 
but for a valuable contribution to the last number of 
the Journal of Society of Actuartes (April, p. 80), on 
child mortality, a branch of atatistics hitherto most 
neglected. The following are the data necessary for 
ce ” caloulation :—Oat of 100,000 born there die 

0 
First year.. 9,099 leaving 90,901 (discounted = 88,253) 


Second . . . 8,498 „ 657.408 z 82,886 
Third . 1,791 „ 35,612 es 78,847 
Fourth . . 1,118 „ 84,499 p 75,076 
Fifth...... 937 „ 88,572 8 72,090 
Bixth...... 770 „ 52,798 $ 69,838 
Seventh .. 665 „ 832,188 i 66,786 
Eighth .... 559 „ 81,579 as 64,899 
Ninth .... 490 „ 81,069. „ 62,148 
Tenth .... 446 ,, 80,648 60,008 
Eleventh .. 480 „ 80,218 5 57.947 
Twelfth.... 420 „ 79,798 Es 55,965 
Thirteenth.. 896 79,897 1 54,065 


99 
The numbers in the last column are those of the second, 
each discounted for Government interest at 3 per cent. 
—thatis to any, the first is diminished as 103 : 100, the 


second in the ratio ( z the third in the ratio 


8 18 
(105 , and so on to (106 ; by taking the loga- 


rithm of each namber in ool. 2, subtracting as many 
times the log. of 1:08 as the line is from the top of the 
table, and this leaves the log. of the number for col. 8. 
Thus, of 100,000 children born to-day, if we engage to 
pay £1 for each living this day twelvemonth, the pounds 
then to be paid will be 90,901, bat the sam now neces- 
sary to provide this is only E88, 258. Hence the nambers 
of col. 8 are present values of a promise of £100,000, 


to be paid this day year, 2 years, 8 years, &c., on 
condition that a child born to-day is then living. 
If" J. R.“ then adds the 18 up, he has the present 
value of an annuity of £100,000, the first payment 
this day twelvemonth, the latest possible this day 
thirteen years, but all contingent on the life of 
the child born to-day. If he, omits the firat line, 
aud augments the sum of the last 12 in the ratio 
of 88253 : 100000, he will have the present valne of 
similar aonnity, the first payment a sear hence (the 
child being then supposed two years old), and the last 
this day 12 years (ali 12 contingent on life). If he 
omitted the last line, 54,065 and sabstitated the first, 
88,253 (which on augmentation becomes 100,000), he 


would have the present value of similar annuity, the 
first payment certain te-day, the others contingent, 
end the last this day eleven years. Now, a mean 
between these two sums will be very nearly the 
value of the contingent weekly payment for these 
12 years, if its annual amount were £100,000. 
Hence he will, by simplo proportion, find its value cor- 
responding to 5s. a week, or £18 1s. per annum. See 
No. 848, p. 248, especially p. M9, paragraphs numbered 
9—14. P.8.—By the above data, the valac for which 
J. R.“ asks comes ont:£120 128. 24d. The English 
Life-Fable,” calenlated from tho Registrar's census 
by the Swedish ealoulating engine, and published ten 
years ago, affords similar data; and if this query 
excites any interest, I will make a table of this value’s 
variation from before birth to every three months of a 
child's age.—E. L. G. 


[12416.]—Spinning.—Speed of spindle about 
6000 revolutions per minute for medium counts on 
mules. J. R.” will find the following very useful for 
finding the twist per inch, for either twist or weft: 
Take 50's for the standard, say 26 revolutions for twist, 
and 28 weft. Now we have 26 revolations per minute 
for 50'a twist, what shall we require for, say, 60's twist. 
Then we have— 

262 x 60 


850 10560 = 28:47 


—0. M. 

(12417.]—Hardening Spiral Springs.—I have 
made hundreds of spiral springs oat of 1-16in., 
$in., and jin. iron, not tempered. I had straight 

ieces of ronnd iron and steel which I fixed in lathe, 

fixed my driver on one end, I had a small hole at the 
other to put end of wire through; these springs are 
lapped close. Some of them have worked now for 
about ten years and are pa yot; they atand a pull 
and spring back; for steel springs of wire to remain 
open, to make them quick, you want screws for your 
lathe the proper pitch, witha hole at oneend and 
driver at the other. Pat wire through hole hard as 
you get it. Make your springs as fast as you oan count 
them; don't do anything at them, only cut them the 
proper length.—OvTcENIous WHITESMITH. 


(12419.])—Photography.—The fixing solution for 
pictures taken on gelatine and bichromate of potaas is 
simply water slightly warmed, which removes that 
portion of the film which has not been acted upon by 
the light. The process may be briefly described as 
follows. Having selected a saitable paper, it is coated 
by means of a large flat brush with a warm solution 
of gelatine, in which is dissolved some pigment, of the 
colour required in the finisked picture; the paper being 
coated with the coleured gelatine is pat aside till dry, 
and is then rendered sensitive to light by being Goated 
on a sclation of bichromate of potass. When dry it 
may be e under a negative in a printing frame, 
as in silver printing. After exposing for a 
safficient time, the paper is taken from the frame, and 
planged in a drop of slightly warm water, these por- 
tions of the film unacted upon by the light being 
washed away, and leaving a representation of the 
negative in coloured gelatine. If ‘ A.” requires fuller 
details of the as he had better purchase A 
Mannal on Carbon Printing,” pablished by Mawson 
and Swan, Newcastle-on-Tyne. I have omitted to 
state that the operations should be carried on in a 
yellow light as in the ordinary silver printing. —Phoro. 
BRISTOLIENSIS, 


(12420.]—American Ohuoks.—As an instalment 
in reply to this query, I send drawing in detail of the 
Warwick drill chuck; I shall be able to forward also 
the Becher, and later on the details of the Scroll 


chuck. The Breelstor appears from a drawing I have 
seen to be only an enlarged type of the Becher. 
Another kind, working with a hey at the side, bnt in 
other respects like the Warwick, is shown in the adver- 
tising sheets of this journal, bat I have never seon one 
of them. 1 is section through the chuck on line a b, 
Fig. 2, which is a plan of the cap piece C, Fig. 1, seen 
from the inside, and Fig. 8 is plau of same seen out- 
side, showing one of the dies a, in position when open 
to fullest extent, b, the position of die when closed on 
centre, and c the size of gap throngh the front plate 
for the passage of dies. It will seen that this 
chuck consists_mainly of three pieces—the body A 
having the hollow at one end, and the scroll at the 
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other, B a collar fitting over A and screwing into the 
cap C, which carries the dies. This ap has a solid 
concentric block whioh is recessed out y to guide 
the dies, which when in place occupy the space left un- 
shaded in Fig. 1, 4, 5 and Gare side view, plan as seen 
from inside, and plan seen from outside of one of the 
dies. The pitch of the scroll is one-eighth of an inch, 
and the thread of collar and cap left-handed, to pre- 
vent the chuck unscrewing when pulled towards you in 
releasing a drill. —WaxkENAAM. 

(12421.])—Enlarging Photographs.—Does In-. 
dustrious Will” particularly want to use the magne- 
sium light for enlarging, or can he be contented to 
work by daylight? if the latter, I can describe a small 
contrivance costing but a few pence, by the aid of 
whioh, with a quarter plate lens, carte negatives may 
be enlarged to 10 by 12, or still larger. The magnesium 
light is both expensive and troublesome to manage; 
daylight is at our command and costs nothing. If 
“ Indastrious Will” will say if daylight will do, and 
the Editor can insert a small engraving, I will forward 
drawing and description.—PHeTo. BRIsTOLIENSIS. 


112428. —Hore Light Wanted.—I should think 
the beat way would be to whitewash, or paint white, the 
fronts of the angle houses. You don't mention what 
aspect they have.—LUMEN. 

(12428.]}—-More Light Wanted.—If there be a 
thick angular pier or post, it might be replaced by two 
thinner, with a diagonal light between them; and if 
the general posts be above a few inches deep from 
exterior to interior, lining their sides next the corner 
with tin or silvered glass will assist, especially if in 
short pieces tilted out from the post some degrees at 
their bottoms. If the sheps have a story above them, 
these secm the only available resources.—E. L. G. 

[12424.)—-Preserving Green Peas, Goose- 
berries, &o0.—Pot your gooseberries in bottles (having 

icked off the tops and tails), then fill up the space 
baweat them with powdered lamp sugar. Place these 
bottles in a boiler, having in it as much cold water as 
it will hold withant floating the bottles; place the 
boiler on the fire and let it remain there till the sugar 
is dissolved by the heat. Then cork them down, and 
if they are air-tight they will keep for years. Be very 
careful that no water gets into the bottles. This is 
called bottling. A cheaper, and, to my mind, a nicer 
way is to put the fruit into bottles and then cork and 
seal them, and bury them about three feet in the ground. 
I have never tried peas, but I should think they would 
keep, if treated in this way, French beans may be 
preserved as follows:—Wasb, cut, and prepare for 
cooking some young beans, then procure a large- 
mouthed glazed jar, and put a layer of salt at the 
bottom about an inch thick, then wipe yonr beans 
quite dry, and put a layer of them in, then some more 
salt, and soon. Tie your jar down and keep itina 
dry place, soak them in cold water for six or eight hours 
before you use them, and you will be able to have fresh 
French beans for your Christmas dinner.—SacaisTan. 


[12424.)—Preserving Green Peas and Goose- 
berries.—I have always seen gooseberries, &c., pre- 
served during the winter in bottles. Take some dry 
bottles and cork them down tightly, then place a seal 
over the cork and bary them in the earth in your 
garden.—Tom-Trr. 


(12427.]—Entomological — Will Mimosa 
lease to describe the ‘‘ maggot in the cabbage stem. 
s it stiff and yellow? ‘' Mimosa” speaks as if there 

was but one insect peculiar to decaying cabbages. How 
I wish it was so!—OLD AMATEUR GARDENER. 


112431.) —Bees.— Willie Scorer in trouble again; 
but Willie” should give more particulars. He should 
say what kind of hive he wants to deprive, what it 
weighs, and whether the weight is made up of brood or 
honey. If be takes all the honey, what does he pro- 
pose to do with the bees and the brood ? If he has 
only one hive he might as well smother them at once 
as expect them to live without combs or honey. If 
“ Willie's one hive has yielded him first, second, and 
third swarms, he surely ought to be content with them 
as profit for one year, without seeking to deprive the 
old stock still further. Willie” cannot transfer the 
combs of this year’s swarms to bar frames, as they 
will be too tender, otherwise, if he determined to take 
the honey from his original hive, he might fill one or 
two frames with the brood combs, and add them with 
the bees to his second or third swarm. I cannot say 
whether second or third swarms will stand the winter 
without knowing more abont them. If they came in 
May and were tickled with a few pounds of syrap 
at intervals they would probably outstrip the first 
swarm. provided they did not lose their queens. One 
reason for this lies in the fact that second and third 
swarms always have young queens, and are very 
vigorous.—-C. N. ABBOTT. 


(12441.]}—Ants.—If Thomas Letchford will lay a 
few pieces of camphor in their tracts, he will find that 
they will cease their depredations.—CLINCHEY. 


(12446 and 12453.) — Manganese Battery.— 
Edward Henry's" difficulty arose from damp facili- 
tating the capillary rise of the liquid. He must not con- 
nect both ends to earth on avy account, or his battery 
will rapidly work itself to exhaustion, but this has 
nothing to do with the injary to the connection. 
D. J.” bas made vary bad eonnection ; no solder 
should be used with the platinum, but simply a piece 
of foil inserted at the contact. The best connection 
13 made by depositing copper on the top and 
thoroughly soaking the upper part of tho carbon with 
perefia. The next best is put the top of the carbon 
10 a mould and run lead over it, also saturating the 
upper part afterwards with paraffin to prevent ths 
oreeping op of the tolntion.—SidMl. 


[12469.]—Bees: How to get a Swarm.—“ Gd. 
F. Godden ” does not understand the driving or dram- 
ming process evidently. When a swarm is drummed up 
as described by Mr. Godden, the queen should be with 
it, and unless it is ascertained from actual observa- 
tion that the queen is there, the swarm cannot be con- 
sidered perfect. The great myatery as to queens is in 
the mode of transforming the ordinary worker egg 
into a queen bee instead of a worker bee. The so- 
called woman’s reason, Cos it is,” is net sufficient 
for scientific bee-keepers; but all their research and 
observation have not enabled the best of them as yet 
to give a better, ao it is still a question under discus- 
sion. It will be for the old s to raise a new queen. 
Driving is simple and easy enough; but the question 
of its desirability at this time of year is another 
matter, which depends, of course, on circumstances of 
which the minutie are not given. Bees hanging 
oat is an indication of overcrowding, but not always of 
intended swarming, and Mr. Godden would have been 
wiser, if, instead of waiting for a second swarm, he 
had given his bees more room. Is Mr. Godden quite 
sure that his bees are not queenless? Queenlessness 
will indace apparent laziness in bees after a short time 
for the simple reason that after a swarm has left the 
occupants of the hive fill each cell with honey as it is 
vacated by the young bee, and the failure of the young 
queen on her wedding trip renders it impossible either 
for the bees to take possession of the offered super, or 
to send out another swarm. Consequently, they fill up 
the cells as fast as they are vaeated, and themseives 
are crowded out for the time being. If Mr. Godden 
intends to drive out a swarm, he shoald do it quickly, 
asif long delayed the swarm will not only be liable to 
perish in winter for want of stores, but the old stock 
may perish for lack of drones to fertilise the 
young queen. I cannot recommend driving at this 
late period. If Mr. Godden has lost his chance of a 
super while waiting for a second swarm, he had better 
accept the position, and be wiser next time. Perhaps 
he could cut out the side combs of his hive, which are 
almost sure to be filled with honey, and there will yet 
be time for his bees, if they are strong, to replace it; but 
for the information of all those who intend to cut out 
honeycomb from their stook hives, it may be well to 
state how that, as a rule, all new comb built now for 
storing purposes will be drone comb.—0. N. ABBOTT. 


UNANSWERED QUERIES. 


— 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 


Since our last Dusty Miller“ has answered 11992; 
„ Outgenious Whitesmith,” 12001, 12008; “ Rat-Tat.’’ 
12001; “ Young Snip,” 12028; T. B. S.,“ 12058; “Saul 
moor 12091, 12093; “ Clinchey,” 12108; Electro, 


Mechanioal Education, p. 341 
Chemical, 341 
Watchmaking, 341 
Cochineal, 841 

Ant-hill Earth, 841 
Limejuice, 841 

Enfield Rifle, 341 

Dry Soap, 841 

Dyeing, 841 


QUERIES. 
aes ee 


[12476.] — Bee Keeping:—Can any beekeepers in- 
form me the best mode of transferring the bees from a 
straw skip to a wooden bar hive? I cannot suoceed in 
driving or fumigation, as in two cases they have amal- 
gamated with otber hives the day after. I have hada 
““Myborg cabinet” in operation for a month, and the 
combs are all built in the second compartment, and 
oe instead of straight with the frames, &. 


[12477.) -Water-glass.—Will any reader inform me 
of the best method of constructing a water-glass, and 
what isthe greatest depth that I might expect te get a 
view of the bottom of the sea, the water being clear at 
the time ?—L Z. J. B. 


(12478.]—Sour Ale.—Heats of Mashing.—I have 
a brewing of ale over twelve months old, which has an 
opal colour and a peculiar swect-sour taste. Can any of 
your numerous correspondents give me a remedy for it. 
so that it may be sold? Also, what are the best heats 
for mashing two mashes?—Younc BREWER. 


' (12479.] Scouring and Bleaching Flannels.— 
Would some correspondents inform me how to scoar 
and bleach flannels a very pure white (stating the 
chemicals and their quantities), and name a good modern 
work on tho subject and its author ?—OLD FULLER. 


(12480.}—Silk Working.—A portion of oar silk 
works through small iron holes oalled males, attached 
to thread, and, by sees it bas rusted them, making 
them too rough forthe silk. Whatis tho best thing for 
tuking the rust of without injuring the thread attached ? 
ous. 


112181.] —- War Moth.—It would grestly oblige me if 
some friend or beekeeper would inform me how to 
destroy the egg or maggot of the wax moth {in some 
empty combs that I wish to save, and what is the best 
way to keep brood comba free from this destructive 
little moth ?—R. A. 


(12182]—Integral and Differential Caloulus.— 
What is the practical scientific use of the integral and 
diferential calculus? With what branches of mathe- 


matics is an acquaintance necessary before en 
upon this one? Which is the best radimentary treatise ? 
EXCELSIOR. 


112483.) — Old Piano.—I have an olg 
square piano, 6 octaves, it has very thin wires, some af 
which are broken. I think of rewiring it with thicker 
ones. Wil] some brother reader kindly inform me what 
numbers of wire I ought to put in, stating where esch 
number breaks off and the next begins? Also, if it 
will do to pat plain wire for the bottom notes, instead of 
covered ?—H. W. 


112484) —Inorganie Chemistry.— Will any of your 
readers kindly inform me what book or books A study, 


in order to pass first class in the third stage for honoars, 
in the next examinations of the Science and Art Depart- 
ment? I should also like to know what the honours 
consist of, and for what they pirt PETATE Any intor- 
mation on the above will be ully received — 
SCIENCE AND ART, 

1124385. e Casting. Having a cast in 
lead of the Lord's Supper, and wishing to obtain sn 
electrotype of the same in copper, I should feel mach 
obliged if any of your readers could inform me the 
easiest way of doing it.—Au ADMIRER OF THE ART: 


112488.]— Machine for Oleaning Boots.—Wm 
some kind reader tell me if there is a machine for 
cleaning boots? If so, please give a description of it.— 


. J. 

112487.) — Annealing Spring Steel. Will any 
brother reader kindly describe a simple method of an- 
nealing spring steel, so that it may be welded as easy as 
ison? Also tempering elliptic springs.—BLazz. 

Zinc for Hot-water Tank.—I am about 
to build a hot-water tank for cucumber growing. Will 
sinc stand hot water? I have been told that it will not. 
Will some kind friends give me their experience or 
opinion of it? I have tried galvanised iron, but that 
soon rusts.—F. G. C. 

[12189..—LLacquering Brasswork.-d have been 
lacquering some brasswork, the colour of which is 
hardly deep enough. Will any of “ our” readers inform 
me if brass-finishers ever apply more than one coat of 
lacquer—if so, must the work be re-heated or how ?— 
ELECTRO. 

(12490.)—Grape Culture.—Will some kind reader 
inform me of a good practical book of instructions on 
the culture of grapes and greenhouse plants of the com- 
moner species—viz., bedding plants, &c.?—Horarto. 


(1219.]—Overgraining.—Can any of your corre- 


i spondents recommend a good substitute for beer. so 


largely used in overgraining? I bave frequently noticed 
a newly grained door, even after two good coats of 
varnish have been applied, go 15 dead on those place; 
overgrained, while the remainder has kept bright. This, 
I think, shows that the beer used utterly destroys tbe 
varnish. Perhaps some of “our” practical fri wil 
throw a light on the subject.—Harry G. Nxwrox. 


(12492.] -Show-stand.—I shall be obliged if some 
one of our“ kind readers will give me a hist or two 
as to the best and cheapest system of driving the above, 
for being placed in the window of a draper. I want to 
work about 8 or 4 revolutions per minute. The stand is 
24in. diameter and 6ft. tall, intended to be filled vi 
light articles.—Omnes. 


[12493] — Grove’s Gas Battery.—Would seme 
kind electrical correspondent to ours“ give a descrip- 
tion of Grove's gas battery, and tell how many eqszare 
feet of platinum it would require to make 20 cubic feat 
of the mixed gases at the pressure of the atmosphere 
combine and form water; o, how many wires to oun 
duct the electricity away would be wanted; and, if 
I decomposed water w'th the current of electricity, hor 
much less of the mixed gases would be made than 1 bad 
in the first place ?—VULCANITS. 


[12491] —Harde Teeth.—Last winter I bad 1 
severe attack of tiodoloreux, and I took some quinize ss 
advised, but since then I have repeatedly had piece: .: 
my teeth breaking off whilst eating. Would some teicu 
reader tell me what I could take as a remedy ?—W. E. 


(12495.) — Watchmaking.—To “Sxcomnps’ Prac- 
TICAL WATCHMAKER.”"—Roferring to the article on “Tus 
WatcB, and how to Repair it,“ inthe Exncuisa MxcHwaxt, 
by “ Seconds’ Practical Watchmaker,” I wish to azk Era 
if he will favour ns with a full description of theis 
provements effected by our foreign neighbours ia tè» 
angle of the escape-wheel tooth in the horizontal sacs pe- 
ment. I may at the same time ask him why a fac 
train movement keeps better time than a slow trasi’, n 
doing which I would refer him to my query oo its 
„Trains of Lever Watches.“ in the ExdLAshH Mecum, 
Vol. XV., p. 492.—West CORNWALL, 


[12198] —Stained Scarlet Tunic.—Wéill som: ‘= 
kindly tell me what will take stains ont of a ecu 
tunic? The stains have been caused by the hilt ca 
sword rubbing against the cloth.—E. B. H. 


(12497. -Horizontal Escapement.—I wonld . 
why it is in the horizontal escapement that if s- 
deepen the escape-wheel depth in the cylinder the e 
of free vibration is lessened, although the balancz t+ 
to move through a greater arc to obtain the cacap -i 
the wheel from tooth to tooth. I have my own ep 
tion of the matter, but should like to see the sabec 
treated by“ S. P. W.”— WEST CORNWALL. 


(12498.)—Grecn Shade.—Can I put anything ia th 
vat slong Wiin lime, indigo, and sulphite of iron, sn » 
to keep the orygen from acting upon ìt, and not tarz: 
blue as it always does when 9 to air? I want: 
keep the green shade as it is when it comes out af w 
vat.—OMNES. 


112499.]—Trigonometrical.— The hvpothenuse 1: 
of a right-angled triangle is divided at D, BO that A0. 
to BD as CB isto CA Show that 


at 
40D =“ 
tan. ¢ 22 


CD = J af bi 


a+b 

Can any one show me how this is I roved. and a7 
whether there are two solutions or not. -W. H. U. C. 

112500.] —-Land Surveyor.— Will some raster 7 
“ours” inform ine what are the duuea of a land sc 
veyor? Also, what course of stadici should an lut 2 
ing one go through, hat books ould he read, wi 
what instruments are required? — T uonas TOX xs 
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Jury 26, 1872. ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 383. 


497 


(12501.}—A Cheap Gas.—I would feel much obliged 
to any of ‘‘our” chemists for the information as to the 
cheapest materials and how to use them in order to pro- 
duce a gas in quantity, which need not necessarily be 
inflammable, but must not be heavier than air, and to 
state probable cost of producing any given quantity of 
same.—A., Liverpool. l 

.]—Neville’s Bread.—Will some one inform 
me how this kind of bread is made ?—GRAMNIVOROUS. 

(12503. — Testing Tartario Acid:—I am using a 
large 2 ol a acid, and I think that it is not 
pure, but it is adalterated with alum. If so, can any 
reader give me a simple test to find alum, and oblige— 
AERATED WATER. 

[12504]—Sketching from Nature.—Would some 
correspondent inform me of an apparatus (cheap and 
portable) to get in the proportions of a view from nature, 
or tell me how to make it? A drawing of it would 
greatly oblige—Taomas KTO. 

[12505.]—Plating Steelwork of Bicycles.—Osan 
some one tell me the process of niokel or silver plating 
bicycles; the apparatus required, and the cost for a 
48in. ariel bicycle ?—Eppr. 

(12506.]—Power of Would some one tell 
me the nominal and effective power of this engine :— 
Cylinder, Win. diameter, In. stroke, steam cut off at 
two-thirds of stroke 100 revolutions per minute, 40ib. 
pressure of steam in boiler.—Hzcras. 


2507.) — Cricket-bat Making.—I would feel 
obliged if any person would give me some particulars 
concerning the making of oricket-bats; also the kind of 
wood used.— W. B. 


[12508] —Eloby.—Will one acquainted with the West 
Coast of Africa say where a place called Eloby is, and 
what is the character of the climate there? I fancy it 
is a trading-port on one of the coast rivers.—T. SINCLAR. 


[12509.)—-Chemical.—Will “Sigma” kindly say if 
there are any salts of carbolio acid which are insoluble 
in salt water ?—T. SINCLAIR. 


[12510]—Camera. Obscura.—I am wishful to con- 
struct a camera obscura as per the instructions given in 
Exouiso Mecuanic, No. 833, p. 494. Will some kind 
friend oblige me with the dimensions of the necessary 
oblong and slidiag boxes? I hardly understand the plan 
given with respect to the square K. L., cut away at the 
top of the box in which the ground-glags is inserted. Is 
it inserted flat or is it placed in a raised position ?—G. 
F. Furniss. 


(12511.}—Gas.—Will some one kindly state about how 
many cubic feet of gas can be produced frem a ton of 
ordinary gas coal ?—A., Liverpoo 


[12512.] -Spotted Kid Gloves.—Can any of your 
readers inform me whether any remedy is known for 
gloves (coloured kid) which have been spotted through 
exposure to damp, as I have a large stock of them and 
wish to avoid lose if possible ?—W. B. B. 


[12518.)—Astronomical.—Would “F. R. A.8.” or 
some other correspondent kindly inferm me what are 
the corresponding numbers in the B. A. catalogue to 
Struve's 78 Ophiuchi, 2408 Draconis, 2878 Pegasi, 26 
Pegasi, and 86 Andromede.—0. 

[12514.]—Elder Flower Water.—Will any one 
kindly give me directions how to make elder flower 
water as sold by chemists: also lavender water?—T. H. 


[12515.)—Mowing Machine.—I have a mowing 
machine by Burgess and Key, the knives of which are con- 
stantly breaking. They are driven by a very short rod, and 
all other machines have a long rod; is that the cause of 
its breaking? The machine is very good if we could get 
over that difficulty.—A CouNTRYMAN. 


[12516.]—Mathematical.—It ae that— 


1 = 1 — 
10 1000 

100 10U0U 

‘11 il 


1000 
i. ¢., as the number of figures in the decimal is increased, 


the numerator of the fraction formed diff:rs less and 


less from the denominator. Therefore, in the limit, 


which is ‘I, will not the numerator be theoretically 
equal to the denominator, and ‘1 equal to 1 instead of 


3 ? —NEANISCOS. 


(12517.)—_Mathematical Machines and Tables. 
Some time since I saw Babbage's calculating machine 
—I think in Kensington Museum. I am at a loss to 
understand the exact object the inventor had in view, 
and although I have read several popular descriptions 
of it, still thoy do not describe it as I could wish. 
Perhaps some of “ our” mathematical friends will kindly 
arpun the matter, or tell me in what book a clear and 

account of the machine is given. The information 
I am anxious for is:—1. Are the Nautical Almanac 
tables calculated by such a machine? 2. Are such tables 
formed in regular p essional numbers, or are they 
differential? 8. If erential, is the ratio regular, or 
do the tables consist of combinations of ratios diferen- 
tial or regular? 4. Did the machine in question ever 
realise the expectations of its inventor and become of 
use, or has any other machine supplanted it? Am ex- 
ample of the tables, to illustrate them, would no doubt 
interest many besides—A. B. W. 


2518.)—The Island of Hayti.—I shall be mach 
obliged for information about this island. What is the 
present forin of government and who is ruler? Does 
Spain still possess a part of it? What language is in 
use, and isthere any commerce carried on with Great 
Britain? Closely connected with the island is the name 
of * Toussaint L'Ouverture,” the great Negro chief, who 
was so cruelly deceived and maltreated b7 Napoleon I. 
I should like to know how and where he , and what 
became of his family ?—J, L. WHITAKER. 


{12519.)—Acarus Crossil.—Many years since the 
late Mr. Cross announced a series of electrical experi- 
ments continued for a lengtheued period, by means of 
which be produced the living electrical acarus. Can 
any of your correspondents give me any instructions as 
10 the detalis of apparatus required? These curious 
experiments no doubt have been repeated by others. 
any information on this subject will be highly valged, 
ang will much obligo—ADsTrRALIAN SUBSCRIBER. 


(19520.)—Filuid Lens for Photography.—Will 
any one tell me if it would be possible to construct a 
camera obscura by the following arrangement ?—The 
rays of light flowing from the object O, are by the series 
of mirrors M M M” and M” sent through ar aoe 

es. 
to be filled with water, and I; with sulphuric acid, in 
thus make 


L and L, which I propose to make of watch- 
order to have them of different densities and 


Y WN 


them achromatic. P is the prepared plate on which the 


image would be reflected by M“. I should also like to 


know how to find the focus. Suppose it found, would 
moving the object nearer to or fuither away from M 
alter it? Would the focal length be fron L’ to the plate, 


or only from L’ to the mirror M-~?—TyxgTap. 


21.}—Value of Locomotives.—Can any one 
inform me what is the value of goods and passenger 
locomotives, sach as the London and North Western 
Company are now building, according to present state of 


iron and labour markets ) —RZOWLMOR. 


(12592.|—Length of Pendulum.—Will some kind 
the watch trade please give me his opinion 


brother 
as to the length of pendalum springs, as I find the 
vary from 8 to 13 turns, the more coils the less affecte 
by change of temperature f—Conversion. 
2528.]— 
table for 
applied ?—-W ALsaLL. 


(12534.])—Holtz Electrical Machine—Do you 
think it would be possible to substitute a diso of tin 
covered with sealing-wax varnish in the place of the 
smaller glass disc in the Holtz electrical machine ?— 


TNETAP. 


(12525.]—To “F.R.A S. —In using Bessel's Tables” 
corrections for refraction, 
how is the observer to calculate or ascertain the ap- 
parent altitude” of astar above the horizon at the par- 
ticular moment of observation, so as to determine the 
exact allowance to be made in setting the circles of his 
equatorial? A few lines in explanation of this matter 


and making the necessa 


would greatly oblige a puzzled— TYRO. 


(12628.}—Camera Lucida.—Will any reader kindly 
give instructions fur making a cheap camera lucida for 


the microscope /—ALF. 
[1227]. —Mounting 
chalk as an object for the microscope ?—ALF. 


28.)—Hay Asthma.—I shall feel extremely 
ed to some of our correspondents ff they could 
tell me of any means that I could use that would relieve 
my complaint. I am troubled every year for several 
months with what is called the hay asthma. I am under 


ob 


seventeen.— KATE. 


— Improved Machine 
In the letter of 


for Makin 


pounds ?—496. 


(12580.)—Name of Plant.—Will some one tell me 
the name of a plant or herb thet grows by the side of 
hedges with willow-like leaves on the ground, from 
a stalk branching out into four or five 
branches with leaves at the bottom, and a flower spike 
at the top nearly a foot in length almost like agrimony, 
but the flowers are ef a green coloar, after which come 


whence rises u 


four or five small green seeds.—T. B. 8. 


268.) —Flatting.—Ha 
90 painting I have painted 


lents?—J. L. WHITAKER. 


(12588.]—-Magnetic Machine.—Will “ Sigma” or 


any reader tell ne how the connections of the wires in 


an electro-magnetic machine are made in using different 


powers (say 1, 2, 3, 4 powers)? I have thought of insu- 
lating the primary coil from the secondary by gutta- 
percha tissue; and in winding on the secondary wire 
should I coil a portion of the wire, say for the first 
power, insulate again, wind on another portion and in- 
sulate again, and call that the second power, and wind 
and again insulate for the third power? A diagram of 
the connections will greatly assist.—CaITRRIOX. 


(12584.)—Spring Furnace.— Would any brother 
reader oblige with drawing of furnace, used to temper 
the leaves of bearing springs for railway trucks ?—<A. E. 


[12635.]—Spots on Whitechapel — What is the 
cause of water-stains on my “Whitechapel.” When the 
man washes the trap, no matter whether dry or damp 
weather, the stains set as soon as water is thrown on 
and no amount of drying with leather or sponge will 
take them ont, bat I have found that when it has not 
been used at long intervals of (say) a fortnight, they 
nearly fade away. I should be thankful to know the 
cause and prevention of this?—J. W. 


[12536.] —Speculum Grinding. — Would Mr. 
Purkiss kindly answer the following queries? Suppose 
a Gin. speculum placed on the centre of a grinding tool 
does the stroke (ij diameter, or Ain.) mean Zin. over each 
side of the tool, or only lin. over each side? and if the 
side motion (ij diameter or Ijin.) means 4}in. over each 


side, or only fin. over? Does the in. stroke mean Lin. 
over one side only, and the speculum brought back 
| sgain to the centro 7—W , 8. S, 


uer.—How can I make a blue lacquer 
furniture and edge tools, and how is it 


Chalk for the Microscope. 
—Will any subscriber kindly tell me the way to prepare 


r 
“H. B. E.“ ( ) 
upon the above subject, he says the gas for aerated 
drinks is made from sulphuric acid and common 
whiting. Would he kindly let me knew the proportions, 
and whether it oan be produced by any other com- 


a little knowledge of 
e walls of my room 7ft. 
high, and should be glad if some kind friend would let 
me know if there is any method of keeping the last coat 
called flatting alive sufficiently long, so that I may do a 
flank ata time by myself, and with due care have a dead 
coloar. I have heard of a few drops of olive oil being 
applied, but it has gone off and part is leit shiny.—Putry. 


(12583. ]—Republican Months.—Oan any reader 
inform me the names of the months according to the 
ideas of the French Republio and their English equiva- 


OHESS. 


— a 


ALL communications intended for this department to 
be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough-road, Brixton, S. W. 


The contest for the Challenge Cup.“ open to 
English players only, has terminated in favour of Mr. 
Wisker, who, having won the cup twice in succession, 
fs, according to the conditions of the competition, 
entitled to its possession. The cup was presented by 
the “ Association” in 1866, on which occasion it was 
won by Mr. de Vere. In 1968 Mr. de Vere and Mr. 
Blackburne tied, bat ultimately the latter was 
declared the victor. In 1870 Mr. Wisker won the cup. 
This year he and Mr. de Vere tied, but in playing the 
final game fortane favoured Mr. Wisker, who thus 
retains the chess championship of the conntry, 


— 


Prosuiem VIIL—By R. B. Worma.p. 
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White to play and mate in three moves 


SOLUTION To PROBLEN VII. 


White. Black. 
1. KttoQs Black’s moves are 
2. K to K Kt 5 forced 
8. Kt mates 


TO CORRESPONDENTS. 
INDUCTORIUM AND HeERMES.—The reply tothe moves you 


suggest in Problem VI. ara respectively (2.) R to Kt 
sq. dis. ch. and mate, and (2.) B to R 2 dis. ch. aud mate. 


A. L. Dalwich).—Tho Westminster Papers can be obtained 
through W. Kent and Co., Paternoster-row. 


M. Manxs (Swansea! —The best way of marking the 
position of the men on blank diagrams is by inscribing 
their initials: W K for white Ming, B Kt for black 
knight, &c. 

W. H. WRTrTIELD.— Tour problem is correct, and shall 
appear as an enigma. 

Problems received with thanks from H. Meyer, G. Hey- 
wood, and Inductorium. 


Oorrect solutions to Problem VI. (continued).—J. Beres- 
ford (Vauxhall), T. M. T., S. H. H., York. 

Correct solutions to Problem VII. have been received 
from A. W. Oooper, R. A. Proctor, C. J. L. (Portsmouth), 
H. Oherry, J. Beresford, G. Heywood (Great Torring- 
ton), and H. A. Hall, Chester. All others are wrong. 


——————_—__>>=== 


Mr. H. H. Crort, of Toronto, has discovered that 
the air over crystallising iodic acid becomes ozonised 
in a striking manner. 


Embalming Bodies by Injeotion.—les Mondes 
reports that the system of M. Gannal, of embalming 
bodies by injection, which was effected by opening the 
jugular vein or the carotid artery, will probably be 
superseded by M. Audigier's plan, iu which the pre- 
serving fluid is introduced through the mouth and the 
larynx. About six ounces of the fluid is sufficient for 
the purpose, and the body should be covered with some 
vegetable powder soaked in the same liquid. The body 
is by these means completely preserved, and is entirely 
‘mummified; it requires a durability equal lo that 
of wood or stone, and the facial colour remains as it 
was at the moment of decease. The most eminent 
physicians, surgeons, and anatomists in France have, it 
is said, testitied to the efficacy of the system, whioh 
has, in addition to the advantages already mentioned 
that of perfect innocuousness and complete dlsinfec] 
tion. The liquid is believed to be carbolic acid, and 
the modo of application is the same as that devised by 
Professor C, 4 Seeley. of New York, and by him very 
successfully applied to the preservation of bodies at 
the lilospitals there. 
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THE ENGLISH MECHANIC LIFEBOAT FUND. 


Subseriptions to be forwarded to the Editor, at the Office, 31, 
i Tavistock-street, Covent- garden, W. 0. 


Amount vreviously acknowledged  .. . 2888 3 1 
F. M. C ee we <.. a6 ee es 1 1 0 
H. Neal, Rosenech, Vaud ie es se 942 
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ANSWERS TO CORRESPONDENTS. 


i 
+,” All ogpmmunications should be addressed to the 
Eprror of the ENGLISH MROHANIO, 81, Tavistock-street, 
Uovent Garden, W. O. 


i 
The following are the initials, &c., of letters to hand 
ap to Tuesday morning, July 23, and anacknowledged 
elsewhere :— 


L. de Fontatnemorean aud OCo.— Wm. N. Roberts.— 
Major Locke. — Right Rev. James Lynch. — Irish 
Mechanic.—Jack of All Trades.— Wim. Coleman.—Wm. 
Piper.—8. Bottone.—J. J. Pyne.—Exhibitor.—W. H. P. 
An English Mechanic.—Majico.—E. 8. T.—Templar. 
—§. Trevail— Julius Hall—F. R. Leyden.—Charles 
Woodhead. — Mrs. Ethell.—Alfrod W. Allen.—Wm. 
Brown.—R. Middleton.—Enquirer.—W. J. V. Gerard.— 
E. L. G.—Pianette.—An Improver.—Veritas.—J. Rush- 
wood.—Ignorant.—C. J. C.—Joseph Hudson.—P. E. M. 
— Administrator. — W. M. Colles. — Athelstane. — 
H. J. W.—F. R C. P.—W. E. Parker.—J. R. F.—Plas. 
—Anxious—Ont of Pocket.—Colonist.—Rodger.—A 
Distressed One.—W. A. G.—8. Selwyn.—Shamrock.— 
Pegasus.—A Sawney.—Non Science.—Landsend.—G. 
Moalder.—Green Drake.—C. N. Abbott—J. T. Cal- 

er.—W. R. Bird.—G. W. K. L.—Inquirer.—Gy.— 
3.1. — A. B. M. -H. Meyer. — Suffolk Amateur.— 
H. Paris.— C. J. Hindle.—A Young Astronomer.—J. 
Gillingbam.—Delta — W. Clarke. — W. H. Neal.— William 
Lea. — X. V. Z.—A Five Tears Subscriber.—Bernardin. 
Wm. Tipper.— R. K. Jones. — R. A. Proctor.— Albert 
8. Bradley. — James Hill.— March and Pattison.— 
81 
W. Wade. —Mechanio.— A. J. Wilson.-Jam es Cain.— 
J. R. Nichols and C0. — Geo. Sant.— Charles Baker. 
Thomas Fletcher. —Tbe Harmonious Blacksmith. — 
Seconds’ Practical Watchmaker.—M. A.—Banjo.— 
R. N. A —Violinist.—Analyst.—W. H. H. C.—M. A. B.— 
Francis Le wia. — One in a Fix.—E. Parker.—G. W. C. H. 
R M. M. 8.— E. H.— E. B. Shaw. — Ohle. —-Mareus 
Ruddle.— Old Ploughm n. —Philo.—W. W.—R P.— 
Linum. — Water. —A BuT: rer.— Sucram. — G. A. Ames. 
H. G. W.—F. F. C.— Tueodolite.—A County Book- 
binder.—W. Wray.— Joseph Wm. Fennell.— J. M. G. 
Brook wood.—Duplex.—Glatton., 


W. H. H. C.—Quite in order. The query next week. 

JamMxEs HILL.—No stamps inclosed for “Exchange” adver- 
tisement. 

DISAPPOINTED SURSch IA —It is not our fault. Try 
another newsagent. 

C. H. War ERS. — Bee “ Hints to Correspondenta,” No. 6. 

E. 8.—No, It would be a bad precedent. 

J. F. THowpson.—We know nothing more about tho 
s“ graphite paint” than what was said on p. 425. 

Lewes Hourcains.—See Hints to Correspondents,” No.6. 

Liver.—Mach too “advanced” for discussion in these 
columns. Get good medical advice. 

Youna MrcnaNro, A Carpenter, L. W. L., Irwell, 
Bufferer, F. A. R., Gy., Young Hopeful, New Trowell, 
J. E. P., Mechanical Publican, are referred to indices 
to back volumes. 

Communications which can o appear as advertise- 
ments to hand from L. W. L., M. f., J. W. S., H. D. E., 
A Sabscriber. 

W. Huwirr.—Shall be glad to receive cantinaation. of 
the proposed series. 

Cuas. LENxox.— We do not know; suppose you write 
to one of them and ask him. 

W.S.0.—You must be regularly apprenticed to the 
business. 

Tuomas Bucwaxan.—Your introductory paper on as- 
tron ia rather too imaginative for us. Yon lead 
offin thie style: “What are these brilliant seintilla- 
tions? Whence and wherefore their eternal fires? 
Are they the distant lamps of celestial palaces, kindled 
on the floor of heaven (ö) and showering down their 
nightly radiance on the soul of the sleepless gazer, for 
the sublime purpose of exalting his aspirations to 
some Dobler state of being ?“ &c.,&c. We do not know, 
bat F. R. A. S.“ would doubtless at once give the 
required information. 

CorraozR.— Tour plan of laying out a garden would 
take a much larger engraving than we could afford 
space for. 

W. E.—Yonr able letter on Linguistic Theories in answer 
to E. L. G.,“ would inevitably launch us on a sea of 
tere. disonasion, and we therefore cannot in- 
sert 

C. E.—The omission of the word “water” in the para- 
graph headed “ A New Dryer,” p. 439, renders it use- 
lese. We reproduce it in a corrected form this week. 
Thanks. 

WaLsaLL.— For information how to make emery wheels, 
see Vol. XIII., pp. 292, 366, 520. 

Jack or ALL Trapes.—“ Suffolk Amateur” writes: 
t Though your subscription list seems closed, may I 
ask you to allot me a share in the contribution to yoar 
clever and obliging correspondent ‘Jack of All Trudes,’ 
for whom I inclose my cheque for £3. I dare say it 
will not be a bad investment.” Wo have forwarded 


the money to Jacek, and in his name thank “ Suffolk 
Amateur.” 


THE “ Bui_tpine News,” No. 915, JULY 19, CONTAINS :— 
The Village Churches of Denbighabire; Notes on Earthwork.— XI; 
The Sehool Boarda: Legal [nteligeuce: Parliamentary Netea; Sir 
G Ibert Bestt; Honse Planning Compet tion; Aachen Minster: The 
Mid Postiog Nuliance; 36, Piccadilly; Building [nteigence; 
C -rrespondence:—Spurtoue Critleteen: Fires; School Plasning 
Competition; Holdenby House; Notes ou Earthwork; Water 
Suppiy and Sanitary Matters; Enteccoumunicaion; Our Oter 
Tide; Trade News: — Wies Movement —Tewlera, Le: Index 
to Volt. XXII. —Uinacra tons: Hon aud shop, No, 48. Pil en. lilly; 
Pians for Vala; Tit e- lage to Vol. XXII. of tho Hullin News.” 


Price 3d. pet free, 31d. Published 5 gi 
Covent garden, W. C. i od ut 31, Tavistock-atreot, 


IJ. W. Buck.—F. M. Crichton.—W. B. Hibbs.— | 


THE INVENTOR. 


— — 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEPK ENDING JULY 16. 1273 


IRI J Rahana. Birmingham, for improvements in spirit levels 


and pinmh epirit lacala. A communication. 


1990 H. J. II. King, Glasgow, for improvements in apparatas 


for obtaining motive power for pumping or for ‘newsuring Huld. 


1991 W. K. Bitkinabaw, Derby, for improvements in machinery 


for cutting or holeiag coal. 


199) J. Chenhall, Totness, Devonshire, for improvements in 


sewinz machines. 


1993 J. Holmes, G. T. Holmas, and F. R. Holmes, Narwich. for 
improvements in the constraction of machinery for elevating, 


rai-ing, and stacking hay, corn, straw, and other aubstances. 
1994 


boats or barges on still watar, 


1:95 E. Davies. Liverpool, and 8. Dawson, Manchester, for an 


improved exhaust and blaat for millstones. 


198 J. M. B. Baker. Sonthsea, for an improved di-infeeting 


and dendoriaing apparatns for water-closets und other purposes. 


1997 W. E. Newton, Chancery-lane, for an improved process for 


surface- hardening steel. A comwmnanication. 


1993 W. Evans, Willesden, and H. Cochrane, George-street, 


Portman-sqa re, for improvements in table knives and forks. 

1999 J. Wallace, Grove-street-road, N. E., for improvements in 
gas stoves and burners, and regulating apparatus to be used in con- 
nerion therewith. 

2000 J. Gillatt and P. Copley. Barnaley. Yorkshire, for Improve - 
ments in machinery or apparatus for catting or getting coal, stone, 
and other minerals, 

2001 J. L. de Montolson. Charcery-lane, for improvements in 
means an apparatus for removing the hair or far from skins, and 
apolving the aume to various useful purposes. 

2002 J. L. de Montoteon, Chancnry-lane, for improvements in 
tanning and in apparat as connected therewith. 

2003 W. Thwaites, Cromwell Trou, Brixton, and E. Fondeville 
and G. Rertin, Gaisford-street, Kentish Town, for Improvements in 
the preparation of glaze or coating «suitable for covering stone, 
earthenware, plaster, furniture, and other surfaces. 

2004 W. Thwaitea, Cromwell road, Brixton, and E. Fendeville 
and G. Bertin, Gaisford street. Kentish Town, for ar improved 
composition or admixture for preserving walls from dampness, and 
for ather purpo' ea. 


i ae W. Mitchell, Brandon, Suffolk, for improvements in 
adaverg, 

20% G. Noble, Woodford-bridge, Essex, for improvements in the 
method of treating varioad kinds of fibrous materials for the manu- 
facture of writing, printing, and other naper. 

207 J. Stones, Ulverston, Lancashire, and J. Castles, Man- 
chester, for improvements in revolving and other shatters, and in 
temporary partitions, parts of which improvaments ure particularly 
app'icable for preventing the transmisalon of «oand while giving 
nee between portions of a schoolroom, chamber, or other apart- 
ment temporarily divided. 

2018 E. Le Gros, Stoke Newington, for improvements in 
drilling machinery. A communieation, 

209 H.D Farnees, Whickham, Durham, for improvements in 
hydrostatic weighing and iting mashines for adjusting the weight 
on springs of locomotives, waggons, and carriages, and for other 
pa: noses, 

2010 J. Vine, een., J. Vine, jan, J. Brown, and J. A. Skinner, 
Enstbonroe. for improvements in Sre-arms. 

3 2011 E. Nowbold, Nottingham, for improvements in furnace 
ara. 

2012 P. Newalland J. Barker, Warrington, for improvements in 
machinery or apparatus for dressing or finishing leather. 

2013 R. Turnbull, Camphell-road, Bow, for an imoroved means 
of rulsing and lowering vessels for repairs, and for other purposes, 
and in the construction and arrangements of submergable pon- 
toons and apparatus connected therewith. 

2014 J.T. Parlour. Rutland street,. PimNeo, for imorovements in 
apparatus to be used in the formation of asphalte and other 
pavements, 

2015 8. J. Payne, Charkon, Kent, for an improvement in the 
e of Gre-bricks, crucibles, retorts, and other Gre-ware 
goods, 

2018 J. Crop, Homerton, for improvemerts in tobacco pipes. 

2017 W. Gorman, Glaagow, for improvementain mannfactaring 
iron and steel and in apparatus connected therewith, part or parts 
of such improvements being app'i:rable to warions kinds of 
furnaces, and for the production of gases for heating and illumina- 
ting purposes, and for coking, carbon ing. or calcining other 
substances. 

2018 G. Westinghouse, jun., Sonthamoton baildings, for improve- 
ments in brake apparatus for railway carriages. 

2019 D. Cunningham, Dandee, for improvements in the con- 
strnction of break waters, sea walls, and other anbaqaeons works. 

2030 J. F. Stewart and H. Defty, Middlesbrough, for improve- 
ments in and connected with puddling furnace. 

2021 W. McLaren, Glasgow, for improvements in machinery for 
sowing or cutting wood. 

P. Jensen. Chancery-lane, for improvements in charging 
furnaces and in the constractlon of furnaves and steam bollers. A 
commanieation. 


een W. Richter, Prussia, for an improved machine for breaking 
r iron. 

2024 A. Bause, Parliament-street, Westminster, for improve- 
ments inthe distribntion for enzines multiplying the power of the 
prime mover. A communication. 

2025 J. Vavaseeur, Southampton ; street, S.E., for improvements 
in breech loading ordnance, 


2036 H. Uhry, Haxell's Hotel, Strand, for improvements in 
locomotive engines. 

2037 L. P. Dore, Store-street, Bedford-sqnare, for an improved 
contrivance for securing false hair on ladies’ heads. 

2018 W. Smith, Dubllo, for improvements in railroads and in 
carriages to be used thereon. 

2029 B. J. B. Mills, Southampton-bufldinzs, for improvements in 
sizing paper, paper pulp, ootton, linen, and other fabrics and 
a aN and in materials to be employed thercfor. A communi- 
cation, . 

2020 Sir J. Bethune, Fifoshire, N.B., for improvemonts in 
wheels, eapecially applicable to traction engines. 

2031 T. Clark, Aberdeen, for improvements in winnowing or 
seed- dressing machines. 

2032 8. Alley, Glasgow, for improvement in steam hoilers. 

2033 J. Miller, Aberdeen, fer improvements in purifying and 
W hydrocarbons, 

2034 R. H. Allen. Essex, for improvements in the construction 
and 1 arrangement of ships’ passengers berths for married 
couples. 


2035 B. Todd, Neweastle-upon-Tyne, for improvemente in the 
treatment of gases and fumes. 

20% E. J. L. Coillot, Barcelona, Spain, for improvements in the 
manufacture of lighting and heating gas, and in apparatus and 
barnera connected therewith. 

2037) W. Bronekill, Liverpool, for improvsments in mechanism 
for forming bungs and similar tapered articles. 

2033 I. Bimonett and d. Roberton, jun., Bradford, for improved 
machinery or apparatus to be empleyed for removing motes and 
burrs from woven fabrics. 

2039 E. Umbers, Leamington Spa. Warwickshire, and A. G. 
Fenn, Beccles, Suffolk, for improvements in and apparatas for 
aiznalling on railways. 

2049 T. H. Ward, Staffordshire, for improvements in pulley 
blocks for raising and lowering weights or hesvy bodies. 

2011 A. M. Clark, Chancery-lane, for improvements in cylinder 
printiog machines, A communication. 

2012 D. Peattie, Edinburgh, for im rovementa in shades or blinds 
for windowa. 

2043 J. Foster, jun., Westmoreland, for Improvements In 
tovrehinery for manufactaring twine an t other cord. 

2014 W. Weldon, The Cudare, Putuey, for nhuprovements relating 
to tne utilin- tion of dilute ehtorine. 

2045 W. W. Tonkin. Brixton roa, for improvements in the 
means of artuaticg the valves of engines, pnpa, or Hyuid meters. 

2046 E. P. II. Vaughan, F. C. A, Coaneacy lana, for fioprorements 
in the mode of utilising the waste gases of metallurgical and other 
furnaces, A communiostion, 

207 J. Crolte ant R. Dawson, Leeds. for improvements in 
apparatus einployed in com ing wool ansbother fibres. 

i sie J. F. Elwell and J. Grove, Binolughun, for improvements 
n ales. 

249 C. F. Schlesinger, Holloway, for a new or improved ap- 

paratus for beating carpets snd other fabrizs. A communication. 


A. Kay, Ince, Wigan, for a combined machina of wood and 
fron for ice breaking, and beveled swinging drawing paddle for 


horses. 


for protecting ou 
earricges. 


apparatus for economising fuel and effecting 


apniiances in connection with rotating shuttle 


ehirts, 


Imi hinery tor making and composing type kot pilnttog. 
maial cation. 


2030 W. R. Lake, Southampton buildings, for an improved 
process of welding brass or other alloy of copper naon fron or ree, 
avplicable to the construction of Journal bores of axle bart te 
rallway catrlages awd machicery, A cemmanication. 


$9051 T Mathews, Tavistock, for Mori ements in enz 
ms inary for dresaing mes. A covomauanoicstion. 
2052 W. Holbrook, Manchester, for improvements in fastecers 


for arsh and casement windows, shnttera, nnd doors. 

W53 W. R. Lake, Soathapton-hnildings, for an improved 
ventilating apparatas. A communication. 

2054 J. H. Johason, Lincoln's Inn-flalds. for Improvemente fn 
cooling air and cases end in the apparatus or mesas tu be ompwyet 
therein, A e^mmnoication. 

2035 R. E Donozan, Dublin. for an improved drill-stock. 

2086 J. ee J. 85 Thomson, Glasgow, for a new or 
Improved radial dritling machine, 

2057 H. R. Marsden. Leods, for improvements in the jaws fer 
atone breaking machines. 

2052 C. De Abel, Sonthampfon-bafttings, far on iuproved 
portable apnaratns for im- regnatint air with hydrocarbon vse are 
o- volatile oils for lighting and heating parposes. A commanioe 
tion. 

2052 A. Princa, Trafalgar-equare, Charing-cross, for a sew or 
improved haring instrument. A comrannicatton. 

200 . Vogan, Dockhead, Snrrey, for impor. vements in raicing 
or elevating corn, grain, or seed from one level to another. 

2831 A. B. Barry, Cratched-friars, City, for improvements ta 
sewing machinns,. 

W J. O Neti, ea tia for improvements fs apparatus for 
ala alllng on railway traina. 

S043 3. Gomeraal! aud J. F. Gomereatl, Dawshary, for improve 
menta in the manufacture of reversible twill cloth 

9084 W. Morgan Brown, Saut, a moto baildings, f Raermve- 
ments in type wheels for printing talegranhs. A co mice tm. 

20485 W. R. Lake, Suuthampton-buillings. for an improwed 
ecomponnd, and method of preparing the same, for the eonstme 
tion of street pavements, and for other iike purposes. A commani- 
eation, 

20086 J. Downes, Handsworth, Staffordshire, for improvements 
in Iocomative and stationary steam engine. 

2067 W. R. Lake, Southiampton-buildinca. for bnprovements in 
Bre-extingni«ching apparatus. A communication. 

20% F. G. Marchant, North-street, Waa'sworth, for imornre- 
ments in wheels and apparatus connected therewith, chiefly 
designad for fnellitatlag tho movement of read engines and other 
heavy vehicles. 

2059 J. Cook And H. Lafone. Liverpool, for improvements in 
blow-pipes and moans of genernting heat by the use of hydro 
carbon or other volatile fluid, material. or substanca. 

2070 P.F Guerin, Collece-streat, Chelsea, for improvements in 
the construction of horae-shoes. 

9071 C. M. Barker. K-ouincton-perk-rosd, for Improvements in 


2033 


rropelling ships or vessels, and in the propellers to be employed 


there Mn, 

2072 W. Clisseld, Gloncestar, for improved machinery for con- 
densing and drawing fibrous aubatances. 

20779 W. Morzan- Brown, Southampton-balldicgs, fer improve 
menta in printing-telegraph instruments. A comaucaleatio.. 

1974 H. Lancaster. Lancashire, for fmprovem-nts in locke or 


fastenings, principally intended as a substitute for ordinary 


padlocks, 
2075 W. E. Elison, Oreywell. Sonthamptcn. for guarding and 


saving large and small shina from strandings and wrecks, and ap- 


plivable to any present balit ship. 
2076 W. B. Adame, Lewisham., for improvements fn lv-amotive 


engines and vebicles for railways. tramways, ond commoa roads, 
parts of which are applicable to other like parposas, 


2077 H. A Bonneville, Piccadilly, for improvements in bits. 4 


commnuatleation. 


278 F. J. Ritchie, Edinburgh, for improvements in sympathetic 


clocks. 


2 79 R. B. Starr, Flusbury-squsre, for an improved apsarates 


to de applied to omniboses, tramway cars, or similar vehi -), t3 
register the nnmber of passenger carried and tho varivus fares pail 


during a joarney. 


200 G. Webb, Dublin, for improvements in coverings for draft 
2081 W. Morgan-Brown. Sonthampton-buildiags, for an traerove- 


ment in anison stops for priuting-telegraphs. A communteattan. 


2033 W. C. 8. Percy, Manchester, fur improvernents in apparatas 
passengers on end ether 


203 H. E. Townsend, Southampton buildings. for improvemesta 


fo the standing rigging of ships und other vessel. 
2084 


A. M. Clark, Ohaneory-lane, for imprevements in pads tr 


stair and other carpets. A communication. 


2035 C. A. McEvoy, Southwark, for improvements in efrealt 


closers for torpedoes, and in connecting electric cables and ea- 
dactors for use with torpedoen and for otber purposes. 


9006 W. Easton and F. Tattersall, Leeds, for improvements ta 


air-compreasing engines. 


207 J. H. Bass, Featherstone-street, City, for improvements in 


pata or vessels for making coffee.. 


2688 W. Fern, Culling worth, Yorkshire, for an {morsved 


the consumpiics & 
sm>ke. 


2049 G. D. Davis, Woodstsck-road, Peplar, aud T. Horren. 
Mincing-lane, City, for improvements in machinery for wurkuag 


raiders. 


200 J. Chandler, Mile-end-road, for improvements in bath 481 


other apparatas fer the control of water and preventing waste 


thereof. 
al F. Ce, Albany-road, Camberwell, and R. G. Acton. Themes 


street, Green sich, for an apparatus by meaneof which compressed 
air may be uicd instead of steam as a 
envines. 


motive power for wort 


2002 M. A. Mate and J. MeTiwham, Glasgow, for fmproved 


xes of looms 
9093 J. R. Caa bay. Newman street, Oxford- street, for an imprewed 


componnd to be applted to the surfaces of wood or metal to greanrve 
the da me from corrosion or decay. 


200% A. F. raoge, Pari, for {improvements in 


hee 
presses, also applicable te lithography, autography, rete - 
nehy. 
2095 


R. Holdsworth, Durham, for improvements in loome for the 


mannfactore of tufted carpeta ant other tufted pile fabrica, 


a0 W. G. Beattie, Nine Elms. for improvement in atte base 

2097 H. C. Hill, Stevenage, Herts. for improvements in pavicz 
routs, streets, and foot ways, and in the conatruction and paving -i 
tramroada. 

2003 W. R. Lake, Sonthampton-buildings, for improvements is 

A communication. 

3099 W. R. Lake, Southassptoobaildings, for improvements tz 
ties or fastenings for securing bales of cotton and other mersis 
disa. A communication. 

2100 W. Warnes, Kinga Lynn, end W. Mitebe: i. Bread 
Sotolk, for an improved apparatas for etavking or unsteeRing bat, 
straw, and other agricultura! produce, 

2101 W. H. Bonnett, Paurliament-streat, Westminster, fo: iz- 
pr vements in apparstns for lighting and extingulshiag pubiic sad 
other gaa lamps or lahta. A communication. 

2013 D. Glass, High street, Whitecbape), and D. Herta 
Pharnix-place, Clerkenwell, for improvements in the contracti af 
Hans om caba or that class of vehicles on two wheole and where > 
driver site behind the passengers. 

3103 J. W. Chambers, Manchester, for an improved mers af 
aff ring additional secarity to safes, strong roome, and a 
similar depositorles. 

2104 W. N. Nicholson, Newark-apon Trent, for improvements 11 
horse rakes, part of such invention being applicable to ofthe: 
machines. 

2103 J. Salmon and J. Brownhill, Minchester, for impenvesrat: 
in machinery for brupzing or otherwie ornamenting pape: er~ 
other materials. 

21% E. T. Simpson and F. Hurd. Watton, Wakefield, fer : 
portable air comorestor worked by animal or minnti power. 

21097 G. de Lara and M. de Salomoe, Finet- street, for colt 
continually before tha oyes of the pudtie with the tread . 
reference by means of an interleaved diary all descriptions of treten 
businesses. all places of public resort and sll requirements of te 
pubue which ira or can or may be advertised, 

2103 G. Amith, Brentford road. Mul llesex, for improvesn aoii ia 
Qnparatas and means to be used when drawing on wine, de er. 44 
other liqaida. 

2109 E L. Owen, Bristol, and G. Underwood. Cornhill, (ats, tar 
improvements in the purifleation of gis. 

2110 C. Bray, Rochford. for an dinproved hair restorar, 

2111 W. R. Lako, southampton bailtiogs, for imo rementa 2 


4 of 


Aud. 2, 1872. 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 384. 


499 


Che English Mechanic 


WORLD OF SCIENCE AND ART. 
— — 
FRIDAY, AUGUST 2, 1872. 


OCEANIC CIRCULATION. 
In Two Parts. 
By Ricnarp A. Proctor, B.A., Hon. Sec. R. A. S. 


Author of The Sun,” “ Light Science," 
“ Essays on Astronomy,” dc. 


Parr II. 


Stream and the United States, is in places com- 
pletely lost sight of (the, Galf Stream touching 
the American shores), and reappears farther on. 
It is clear that it must have passed under the 
Gulf Stream in such cases. 

Now, the study of the submarine currents has 
of late years thrown considerable light on the 
whole question of oceanic circulation, and has 
supplied the solution of some problems which 
had formerly appeared altogether perplexing. 

We owe to Drs. Carpenter and Wyville Thomson 
some of the most importantfacts recently ascer- 
tained. Others, however, have shared in the work. 
I would, indeed, particularly invite attention to 
the fact that I do not here pretend to give any- 
thing like a complete history of recent investiga- 
tions into the subject. I select only those facts 
which bear most significantly on the wider rela- 


is impossible to consider carefully the nature | tions—the more marked features—of oceanic 


T 
I and distribution of the surface circulation 
without recognising the fact that there must be 
currents beneath the surface. Itis true that one 
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can conceive the existence of a complete system 
of oceanic circulation without any movement in 
the depths of the sea; but when we examine the 
actual surface-currents we find that either the 
commencement or the prolongation of some cur- 
rents must necessarily be submarine. For 
instance, the quantity of water carried by the 
great north-easterly drift into the Arctic Ocean is 
very much greater than that which flows out of 
the Arctic Ocean, by the so-called Arctic current, 
past Greenland. Examining, indeed, the ordinary 
current charts, always drawn on Mercator’s 
projection (seemingly because this projection is 
the very worst that could be devised for the 
purpose), we might suppose that this arctic 
stream was much more extensive than it really 
is. But what can be expected of a projection 
which makes Greenland (whose real area is not 
much greater than that of the Scandinavian 

eninsula) actually as large as South America. 

he arctic current, however, affords yet better 
evidence of the occurrence of submarine streams, 
for the extension which passes between the Gulf 


circulation. 
In the first place, a result which had long per- 
plexed physical geographers has been shown to be 
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erroneous. It had been supposed that the tem- 
perature of sea-water below a certain depth is in all 
latitudes constant, and about seven degrees above 
the temperature at which fresh water freezes. Sir 
John Herschel, in his“ Physical Geography,” 
adopted this supposed discovery as well estab- 
lished. Now, let one consequence of such a rela- 
tion be carefully noted. The surface water in the 
tropics is warmer than this supposed constant 
bottom-temperature ; the surface water in arctic 
regions is cooler; at some intermediate latitude 
the surface water has the same temperature 
as the water at the bottom. Hence in this 
intermediate latitude the water is uniformly warm 
(according to the supposed relation) from the sur- 
face to the bottom, We may, therefore, regard the 
water in this latitude as constituting, in effect, a 
constant barrier between the tropical waters and 
the arctic waters. Without regarding it as 
absolutelyimmovable we should yet be compelled 
to regard it as so far steadfast as to negative the 
theory of the existence of submarine currents of 


importan ndi sur- 
an importance corresponding to that of the, J 


face currents. 


Accordingly, the theory put for 
ward by Humboldt and Pouillet to the effect tha 
there is an interchange of waters between polar 
and equatorial regions was discredited by this 
supposed discovery. 


Drs. Carpenter and Wyville Thomson, however, 
have been able to show that no such relation 
exists. Thereare vast submarine regions of the 
Atlantic where the temperature of the water is 
far lower than the constant and uniform tempera- 
ture believed in by Sir John Herschel. The tem- 
perature is, indeed, in places as low, or very nearly 
80, as the freezing point of fresh water, under a 
surface-temperature 20 degrees or so higher. But 
in other regions having the same surface- 
temperature the depths are 10, 12, or 14 
degrees higher than that of freezing fresh water. 
Moreover these relations are constant, so far as 
the deep water is concerned. 


Now, there can be only one interpretation of 
the circumstances here mentioned, If the depths 
of the ocean were unmoved by any process of sub- 
marine circulation there can be no question that 
a general uniformity of deep sea temperature 
would prevail in given latitudes. „ We should not 
find the bottom water in one region 13 or 14 degrees 
warmer than the water in a closely adjacent 
region. We have only to inquire what is the 
case in inland seas where no great influx of 
water of alien temperature can take place, to 
see that this must be so. Take, for instance, 
the Mediterranean. Here we learn from Dr. 
Carpenter's recent researches that “the tem- 
perature at every depth beneath 100 fathoms 
is found to be uniform, even down to a 
bottom of 1,900 fathoms; as had, indeed, been 
previously ascertained by Captain Spratt, although 
his observations, made with thermometers not pro- 
tected against pressure, set this uniform tempera- 
ture too high. In the western basin of the Mediter- 
ranean, as shown by the Porcupine observations 
of 1870, the uniform temperature is 54 or 55 
degrees; being, in fact, the winter temperature of 
the entire con'ents of the basin, from the surface 
downwards ; and being also, it would appear, the 
mean temperature of the crust of the earth in 
that region.” We learn, then, two things—yviz.,. 
first, that where extensive submarine motions are 
impossible, a constant submarine temperature may 
be expected to prevail in the same latitudes ; and 
secondly, that in the latitude of the Mediterra- 
nean, the submarine temperature is about 54 or 
55 degrees Fahr. Thus, it is clear, in the first 
place, that the varieties of temperature observed 
in the depths of the Atlantic must be due to 
the continual arrival of water of the observed 
temperatures, at a rate great enough to prevent 
the deep water from acquiring a constant tempe- 
rature ; and in the second place, it becomes pos- 
sible to tell whence the submarine currents are 
flowing. If they are cooler than they should be, 
supposing latitude alone in question, then they 
are travelling from arctic towards tropical rezions ; 
and vice versd. On this last poiut no doubt 
remains. In a latitude corresponding to that of 
the Mediterranean basin, the depths of the 
Atlantic are far colder, even in their warmest 
portions, than they would be if latitude alone 
were in question. In regard to surface-tempe- 
rature,” says Dr. Carpenter, there is no indica- 
tion of any essential difference between the 
Mediterranean and the Eastern Atlantic " in the 
same latitudes ; “and the thickness of the stratum 
that undergoes superheating during the summer 
is about the same. . At the depth of a 
hundred fathoms, in the Atlantic as in the Medi- 
terranean, the effect of the superheating seems 
extinct, the thermometer standing at about 53 
degrees ; and beneath this” (in the Atlantic only), 
“ there is a slow and tolerably uniform reduction 
at the rate of about two-thirds of a degree for 
every fathom, down to 700, at which depth the 
thermometer registers 49 degrees. But the rate 
of reduction then suddenly changes in the most 
marked manner; the thermometer showing a fall 
of no less than nine degrees in the next 200 
fathoms, so that at 900 fathoms it stands at 40 
degrees. Beneath this depth the reduction again 
becomes very gradual; the temperatures shown 
at 1,500, 2,000, and 2,435 fathoms (the last being 
the deepest reliable temperature-sounding yet 
obtained) being, respectively, 38, 37, and 364 
degrees.“ 

Thus, erg can be no possible question that 
the depths cf the Atlantic are occupied by a 
vast current much colder than the deep sea tempe- 
rature due to the latitude, and, therefore, neces- 


sarily lotir from the arctic towards the tropi- 
8. 
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culatinn. We have a surface circulation whose 
general features are such as have been described, 
and are generally admitted, thouzh a dispute has 
arisen as to a question of nomenclature; and 
then we have a general submarine “set” of 
water from the arctic regions towards the tropics, 
the existence of which is also generally 
admitted. 


But now we again approach a subject of oon- 
troversy, and one which is certainly better worthy 
of discussion than that which we considered 
above. It relates, in fact, to the question how 
this wonderful system of oceanic circulation is 
brought about. 


Passing over several crude theories which have 
long since been disposed of, we come first to the 
theory that the system of oceanic circulation is 
due to the action of the trade-winds. This theory 
has been maintained by Franklin and others in 
former times, by Sir John Herschel in our own, 
and is warmly advocated in the present day, by 
3 whose opinions are not to be rashly contra- 


Against this theory it has been urged by 
Captain Maury — with singular wrongheaded- 
ness“ according to the Edinburgh Reviewer, but 
as it seems to me with no small degree of reason — 
that the trade-winds are neither powerful enough 
nor persistent enough to account for the great 
equatorial ourrents, or therefore for the Gulf 
Stream. Maury says, with the view of ascer- 
taining the average number of days during the 
year that the north-east trade-winds of the At- 
lantic operate upon the water between the equator 
and 25 degrees north latitude, log-books contain- 
ing no less than 880,284 observations on the force 
and direction of the wind in that ocean were 
examined. The data thus affcrded were care- 
fally compared and discussed. The results show 
that within these latitudes—and on the average— 
the wind from the north-east is in excess of the wind 
from the south-west only 111 days out of the 366. 
Now, can the north-east trades, by blowing for less 
than one-third of the time, cause the Gulf Stream 
to run all the time, and without varying its 
velocity either to their force or prevalence.” Oar 
reviewer not only dwells on the wrongheadedness 
of this argament—wholly irresistible as it appears— 
but asserts that “ the trade-wind origin of the Gulf 
Stream is about as certain as the rotundity of the 
earth.” It could bave been wished that in place of 
abusing Captain Maury for wrongheadedness, the 
reviewer would have devoted a few lines to the 
demolition of Maury's argument. 

Maury himself advanced the relative lightness 
of the equatorial water as the true reason of the 
oceanic circulation. But granting that the ex- 
pansion of the equatorial water under the sun's 
heat, as well as the resulting buoyancy, would 
eause an overflow of equatorial water polewards, 
this overflow would be an exceedingly slow move- 
ment, and it would result in an eastwardly instead 
of a westwardly flow, for the very same reason 
that the counter trade-winds travelling polewards 
assume an eastwardly direction. 

In the Student for July, 1868, I- advanced 
another explanation. I urged that the sun’s 
action on the equatorial and tropical regions of 
the Atlantic, raising immense quantities of water 
by evaporation, canses an influx of water from 

‘below. “There can be no question,” I then 
wrote, that under-ourrents arriving in . this 
manor whether from the north or from .the 

gett ste from arctic or from antarctic regions) 
“W aequire a strong westerly motion (just as 
the trade-erinds do). Thus they would generate 
Jrom below the great equatorial westerly current. 
In this upflow ef cool currents having a strong 
‘westerly .motion, we find the mainspring of the 
series of ‘motions. The water thas pouring in 
towards the equator is withdrawn from beneath 
the temperate and arctic zones, so that room is 
continually being made for that north-easterly 
surface-stream which is the necessary conse- 
quence of the continual flow of the great western 
equatorial eurrent against the barrier formed by 
the American enrrent. . . Captain Maury’s views 
seem only to require the mainspring or starting- 
force towards the west which has been here 
suggested, to supply ‘a complete, efficient, and 
natural explanation of the whole series of phe- 
nomena presented by the great ocean currents.“ 

Four or five months later, and while the results 
on which Dr, Carpenter aubsequently based his 
theory of the oceanio circulation were as yet un- 
published, I drew attention in the columns of the 

Daily News to the comparatively limited extent 
of the influences due to polar cold. This cause, 


Such are the broad facts of the Atlantio cir-| I pointed out, ‘scarcely has any influence in 


latitudes lower than the parallel of 50 degrees.” 


In the year 1869 Dr. Carpenter was first led to 
advocate the theory that the continual descent 
of cold water in the Arctic Seas is the mainspring 
of the system of oceanic circulation. He reasoned 
thatthe Arctic Seas being exposed to great cold, 
the surface water ‘‘ descends in virtue of its re- 
duction in temperature and increase of density, 
its place being taken, not by the rising up of 
water from beneath, but by an inflow of water from 
the neighbouring area; and since sea-water be- 
comes continually heavier in proportion to its 
reduction of temperature, this cooling action will 
goon without the check which is interposed in 
the case of fresh water.“ Thus, the water be- 
coming denser and heavier will descend, and 
there will be a continual tendency to the flowing 
off of its deepest portion into the warmer area by 
which the polar basin is surrounded; producing 
a reduction in the level of the polar area, which 
mast create a fresh in-draught of surface-water 
from the warmer area around to supply its place. 
This, in its turn, being subjected to the same 
cooling action, will descend aud flow off at the 
bottom, producing a fresh reduction, of level and a 
renewed in-draught at the surface.” 


Dr. Carpenter illustrated this theory, or rather 
the combined action of polar cold and equatorial 
heat, by an experiment, the plan of which had 
occurred also to myself, and been described 
by me in conversation somewhat earlier. A 
long narrow trough having glass sides was filled 
with water, and a piece of ice was wedged in at 
one end between its side plates just beneath the 
top, whilst the surface of the water at the other 
end was warmed by a piece of metal, of which.a 
part projected beyond the trough, and was heated 
by a spirit lamp placed beneath it; thus repre- 
senting the relative thermal conditions of the 
polar and equatorial basins. A colouring liquid 
viacid enough to hold together in the water, while 
mixing with it sufficiently to move as it moves, 
being then introduced, the liquid as it impinged on 
the ice was seen to sink rapidly to the bottom, 
then to flow slowly slong the floor of the trough 
towards the opposite extremity, then gradually to 
rise beneath the heated plate, and then to flow 
slowly along the surface towards the glacial end, 
ee the same movement until the ice had 
melted.” 


It will be observed that in this experiment the 
effect of cold is not exerted alone, so thatit by no 
means proves that the arctic cold is the chief 
agent in producing the system of oceanio circula- 
tion. Moreover, the conditions of the polar and 
equatorial basins are in one respect not acourately 
(or even nearly) reproduced, for the real arctio 
area is very much smaller,’ compared with the 
real equatorial area, than in the case of the ex- 
periment. Indeed, it appears to me that Dr. 
Carpenter paid far too little attention to the 
relative smallness of the aretio area. This may have 
been partly due to the erroneous ideas suggested 
by the ordinary maps on Mercator’s Projection, 
in which, as I have already mentioned, the arctic 
regions are enormously exaggerated. It is almost 
impossible to study such a map as thet which 
illustrates this paper (see part L, p. 473) without 
feeling that the theory presented by Dr. Carpenter 
will scarcely hold water, or rather—if this way of 
presenting the argument be permitted—that the 
arctic area does not hold water enough to produce 
the effects described by Dr. Carpenter. For in 
that map the whole area of the Arctic Ocean is 
presented; f and from out of that area, be it 
noted, must come the northern supply of descend- 
ing water, not only for the Atlantic equatorial 
current, bat for the much larger equatorial 
current of the Pacific, if Dr. Carpenter's theory 
be sound, 


The following letter, written by Sir John Her- 
schel only afew weeks before his lamented decease, 
has been very widely quoted in favour of Dr. 
Carpenter's theory; yet if carefally studied it 
will be found rather to set forth the strength of 
the theory advocated a year earlier by the 
present writer. In this letter, at least, Sir 
John Herschel appears to be disposed, in so 
far as he concedes the efficienay of heat, cold, 
and evaporation, to incline to the equatorial 
action as the most important. Answering 


è Fresh water expands with reduction of temperature 
near the freezing point, and hence, bocoming lighter, 
tha descendiug motion above described is interfered 
with inthe case of fresh water. 

t Tho bounding lines drawn from the pole on tho 


right and left of the white space represent one and 
the same meridian. 


Dr. Oarpenter, who had Budh ara tue road !!!!!! in| Dr- Oacpentar who had adétesiel.a ioter to a letter to 
him on the subject, he says: After well con- 

sidering all you say, as well as the common-sense 
of the matter, and the experience of our hot- 
water circulation pipes in our green-honses, &c., 

there is no refusing to admit that an oceanio cir- 
culation of some sort must arise from mere 
heat. cold, and evaporation, as vere cause ; and 
you have brought forward with singular emp hasis ° 

the more' powerful action of the poler cold, or 
rather, the more intense action, as its maximum 
effect is limited to a much smaller area than that 
of the maximum of equstorial heat. The action 
of the trade and counter-trade winds, in like 
manner, cannot be ignored; and henceforward 
the question of ocean-currents will have to be 
considered under a two-fold point of view.” 


It appears to us that not only is the equatorial 
or rather tropical action much wider in range, but 
it is also more intense than the polar action. For, 
let us consider what happens during the heat of 
the day over the tropical Atlantic. Here, over an 
area enormously exceeding the whole Arctic basin 
(we are considering, be it understood, only the 
northern part of the system of- circulation) a pro- 
cess of evaporation is taking place at so rapid a 
rate as to farnish almost the whole of that rain- 
supply whence the rivers of Hurope and North 
America (east of ‘the Rocky Mountains), take 
their origin. There is thus produced a continual 
defect of pressure, not merely along an equatorial 
strip, but so far as 20 or-even 30 degrees of north 
latitude, while the downfall of rain which, 
taking one part with another of the temperate 
and sub-arctic Atlantic, may be regarded as in- 
cessant, continually adds to the pressure in these 
last-mentioned regions. That on the whole there 
must result a most effective excees of pressure over 
the temperate zone of the Atlantic, as compared 
with the tropical and equatorial portion, seems to 
me indisputable. Now, if we compare this with 
the effects of refrigeration over the relatively in- 
significant arctic area, which, as I have said, has 
to supply the North Pacific submarine circulation 
(if Dr. Carpenter's theory be true), as well as that 
of the North Atlantic, we aan scareely doubt, as 
it seems to me, which cause is the more effective. 
I would venture to predict that if Dr. Carpenter's 
experiment were tried first with the ice alone to 
produce circulation, and secondly with the heat 
alone, the superior efficiency of the latter cause 
would be at once recognised; but I much more 
confidently predict that if, as in the experiment I 
myself proposed, the relative areas of the equa- 
torial and arctic basins were ‘represented, there 
would be found to be sosreely any comparison 
between the effects of arctic sold and equatorial 
heat, so largely wonld the latter, predominate. 


It is necessary to mention, however, that the 
principle itself of the experiment has been ob- 
jected to, on the ground that the gradation of 
temperature must always be much more rapid in 
such an experiment than in the actual case of the 
Atlantio Ocean. This objection, however, is, in 
reality, based on a misapprehension. It is suf- 
cient that the difference of temperature at the two 
ends of the trough should correspond to the 
difference between the temperature of the Aretis 
and equatorial seas; and it is a matter of no im- 
portance whatever that the real rate of gradation 
should be represented. The case may be oom- 
pered to the illustration of the desoent of water 
to form springs or the like. Here an experi- 
ment would be valid in which the outflow of the 
illustrative spring was obtained by causing the 
vent to be so much below the level of the reser- 
voir, though the slope from the reservoir to ths 
vent were very much greater than in the oase of 
any natural spring. Just as in the case of a spring 
it is the difference of level, and not the rate ci 
slope, which is effective in causing the rate of 
outflow, so in the case of the oceanic vertices! 
circulation, it is the actual difference of tempers- 
ture, and not the rate of gradation, which pro- 
duces the activity of the circulation. 


Another objection has been urged sgainst the 
“heat and cold theory ” by a very skilful mathe- 
matician, Mr. Croll. He reasons on this wise 
Since the water which is carried from the eqas- 
tor to the latitude of England } (say) must hare 
partaken, when at the equator, of the earths 
rotation there, which has a velocity of more thas 


* In Sir John Herschel's letters one can often reco. 
ntse slight touches, we will not say of sarcasm (for oe 
was incapable of saying aught that could be conai Seren 
bitter or unpleasant), but of what may be described as a 
humorous suggestiveness. 


+ I present the Neneral nature of Mr. Croll’s reas»a 
ing, without following him in details. 
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1,000 miles per hour eastwards, whereas, when it 
reaches our latitudes, it partakes of a rotation- 
movement reduced to about 620 miles per hour. 
it follows that, neglecting the drift motions as 
relatively quite insignificant, friction has deprived 
the water which bas thus travelled from the equa- 
tor to our latitudes of a velocity amounting to 
no less than 380 miles per hour. If friction is 
thus effective, how utterly inconceivable is it, says 
Mr. Croll, that the descending currents of Dr. 
Carpenter’s theory (or the ascending vurrents of 
the evapcration theory) sbhonld maintain their 
motion. Hence, Mr. Croll is an earnest advocate 
of the trade- wind theory. 


The worst of this reasoning is that it proves too 
much. If friction is so effective, then when the 
trade-winds flag, as we have seen that they do, 
the ocean onrrents ought to be brought to a 
standstill. Moreover, the submarine currents 
exist, and the wind tHeory leaves them unex- 
plained. The fact really is that Mr. Croll's 
reasoning bas no application to a system of fluid 
circulation, where the advance of one part of the 
fluid is always made room for, so to speak, by the 
removal of that which it replaces. We might 
equally well apply Mr. Croll’s reasoning to prove 
that a river cannot flow because of the friction 
along its banks, as to show that ocean currents 
cannot flow within their liquid banks. Indeed, 
many of the points in dispute in this matter of 
oceanic circulation may be excellently illustrated 
by considering the case of a river. I propose to 
draw this paper toa conclusion by setting forth 
such an illustration. My readers will not fail to 
recognise the opinions here severally parodied, so 
to speak, and so to infer the theory which I 
regard as affording, on the whole, the best ex- 
planation of the observed relations. 


“ Shallow persons,” might one say, “ have 
launched all sorts of stupidities upon the Missis- 
sippi River. Physical geographers have deluged 
the world with their assumptions respecting it; 
theorists of all kinds have floated their notions 
upon it. One says that it brings down, past 
Baton Rouge and New Orleans, the drainage of 
half the United States; others ascribe to it the 
detritus around the delta of that great river which 
flows into the Gulf of Mexico; yet others con- 
sider that it breeds the fogs infesting the path 
of the great stream which flows from Vicksburg 
to Placquemines. All this is utter nonsense. The 
Mississippi has no more to do with the great 
stream flowing through Lonisiana than with 
the Thames at London. The real Mississippi 
is a stream of singular purity, and presents other 
characteristics clearly recognisable as far as its 
junction with the Missouri; but in the stream 
which runs past St. Louis none of the character- 
istics of the Mississippi can be traced. Here, to 
all intents and purposes, the Mississippi comes to 
anend. As for the cause of the motion of the 
great stream itself there can be little question. 
Some have urged that it is due to the gradual 
slope of the land; but in all the experi- 
mental illustrations of the effects of such 
slope which we have yet seen, the inclination has 
been monstrously exaggerated. If slope were 
the cause of the river's flow, then unques- 
tionably the effective part of the action must 
reside in the Rocky Mountains, and not in 
the great reaches of the river. We admit that 
the chief bulk of the river lies in the great 
reaches; but this fact has no bearing, we assert, 
on the question at issue. However, it is demon- 
strable that no cause of this sort can be in 
question. For let the following reasoning be care- 
fully marked. In Wisconsin, in 40 degrees north 
latitude, the river partakes of the earth's rotation 
motion, there equal in rate to about 800 miles per 
hour; in Louisiana, in 30 degrees north latitude, 
the river still partakes of the earth’s rotation 
movement, here equal to about 900 miles per 
hour. Hence, were it not for the friction exerted 
by the banks, the water of the river in Louisiana 
would be flowing at the rate of 100 miles per 
hour westwards. If, then, friction deprives the 
river of this enormous velocity—as it obvionsly 
does—how much more must it deprive the river 
of the minute velocity of four or five miles per 
hour due to slope or inclination. It is certain, 
therefore, that the flow of the stream is due to the 
prevalent northerly winds of the so-called 
Mississippi valley. There are not wanting those, 
indeed, who assert that this cannot be the case, 
becanse northerly winds are not prevalent in this 
region. Bat the singular wrongheadedness of this 
reasoning renders reply unnecessary. That the 
flow of the great stream is caused by these winds 
is as eertain{as the rotundity of the earth.” 


e. 


ELECTRO-METALLURGY.—IV. 
By J. T. SPRAGUE. 


7 —SorTrRU RIC Ac. — This is the most im- 
e portant article used in ordinary batteries, 
and as it varies very much in quality and strength, 
iv is desirable that its properties should be under- 
stood. Real O.V. oil of vitriol has a specific 
gravity of 1:845, and contains about 99 per cent. 
of the true acid HSO, (H.SO,, new notation); it 
is of a olear colour, and has an oily appearance: 
this is the acid always meant when sulphuric 
acid is spoken of. Brown oil of vitriol is the 
ordinary product of the chambers, or this boiled 
down in lead pans, and contains variable quanti- 
ties of acid; this is a question of price only, but 
this acid often contains impurities of serious 
consequence. i 

Brown colour may be due to dissolved organic 
matter, straw, &c., and is of no moment. 

Arsenic is often present, and must be strictly 
avoided, as it unites with the hydrogen given off, 
forming a deadly poison when strong, and being 
in any case injurious to health. It is detected by 
diluting the acid, and, passing a stream of sul- 
phuretted bydrogen ; arsenic forms a yellow pre- 
cipitate; another plan is to put the dilute acid in 
a flask with scrap zino, closing the flask with a 
cork in which is fitted a small glass tube bent at 
right angles; a Bunsen’s gas- burner or spirit 
lamp is so placed as to make a part of this tube 
red hot; the gas carries off the arsenic and 
deposits it as a black film in the neighbourhood 
of this spot. 

Lead is often present as sulphate and must be 
carefully removed, or it will deposit on the nega- 
tive metal ; it is only necessary to dilute the acid 
in a separate vessel, allow it to cool, and filter it 
off before use. 

Nitrous acid is often present and wastes the zine, 
but is otherwise of no consequence. It is detected 
by mixing the acid in a test tube with two or 
three parts water; when cool drop in a crystai of 
sulphate of iron, if, as it dissolves, a brown 
colour is produced there is nitrous acid present. 

The strength of acid used in batteries may 
vary from one-twentieth to one-tenth by measure 
of acid to water. 


Speciric Gravity oF Souuipavunic Acm. 


One-twentieth.. 1:055 70° 1:598 

One-tenth ...... 1:100 80: 1-708 

One-third ...... 1:259 90° 1:807 

50 per cent... 1'388 100° 1:846 
1:486 


3) 


The third line is that strength of acid which 
has least resistance to the passage of current, and 
contains one-third by weight of HSO, The 
following ratios are percentages by weight. 


8. Galvanometers.—In order to obtain real 
definite knowledge, experiment is necessary, and 
to make experiment intelligently, careful measure- 
ment is essential. I therefore advise every one 
who makes experiments in current electricity 
always to have a galvanometer in circuit, and to 
watch its indications. Galvanometers as usually 
made do not convey that exact knowledge the 
importance of which I am preesing on my readers ; 
they are invariably marked in degrees of the 
circle, and the indications of one tell nothing as 
to those of others. The deflection of a maguet is 
due wholly to the current passing, and for any one 
deflection a given and fixed chemical action occurs 
in each cell, &c., no matter whether one or 100 
cells are generating the current, and no matter 
what the resistance is. It is obvious, therefore, 
that what we really require to know is, not the 
degrees deflected, but the real current in some 
definite measure, which causes this deflection. 
This is easy with a tangent or sine galvanometer, 
because we need only to obtain any constant 
deflection for a few hours whilo depositing copper 
or silver, and from this we can calculate the value 
of every other deflection on that one galvano- 
meter. I explained this fully in No. 283, Vol. X., 
p. 530, and therefore need not go into it here. 

Having once obtained the real value for any 
one instrument, it is easy to graduate others from 
it by including them in the same circuit ; and 
farther, if a number of instruments are made upon 
the same plan and with needles of the same size, 
all these instruments will indicate alike; at all 
events, sufficiently nearly so for all practical pur- 
poses. I therefore intend now to desoribe an in- 
strument devised by me to suit all ordinary 
purposes eo that readers can construct it. I have 
also, for the convenience of those unable to make 
it themselves, given the description to an instru- 
ment maker, Mr. Baker, 244, High Holborn, 


London, from whom it can be obtained. A few 
words first on general principles. If a magnetio 
needle be suspended over and parallel with a wire 
conveying s.eurrent entering at the north end, its 
north end will be turned to the left a certain 
number of degrees ; if it is placed under the same 
wire, at the same distance, it will turn the same 
number of degrees to the right. If the direction 
of the current is reversed, so will the direction of 
the deflections. If now the wire is doubled back 
upon itself, and the needle placed between the 
two parts, it is evident that the direction of the 
current is thus reversed in the lower part, and 
that consequently each part acts upon the needle 
in the same direction, and, therefore, with doubled 
energy; in fact, the deflection will be doubled, 
not in the actual number of degrees, but in the 
value of the deflection itself. If wo now take the 
effect of one complete turn of the wire as the 
unit, and pass another turn and then ten turns 
we shall increase the action ôn the needle double 
and ten fold: The distance of the wire from the 
needle does not affect the result, as the greater 
length of wire in the more distant turns compen- 
sates for the distance, exactly in oironlar wires and 
nearly so in the ordinary flat ooils: thus, if we 
know the value of the deflections produced by 
different currents upon the needle in one turn and 
graduate the dial to this, we know that these same 
deflections produced by means of ten turns are 
caused by currents of only one-tenth in amount, 
but acting ten times on the needle. On this prin- 
ciple I have constructed what may be called a 
“ universal galvanometer” as applicable to so 
many purposes, and giving ite information in 
exact measures, not in mere degrees. 

A reference to No. 287, Vol. XII., p. 1, will 
assist greatly in the construction. On a piece of 
wood or iron 2in. wide and jin. thick, is formed a 
sheath of thin copper about bin. long, with an 
opening jin. wide cut across its upper face; this 
forms the chamber in which the magnet will play 
in the middle of the coils ; a piece of hard wood 
din. thick, 3}in. long, and lin. high, with a 
mortice across the middle 2in. by in“, is fixed 
across the middle of the sheath, and another 
piece Zin. thick on each side of it Zin. distant, 
the copper ends being then turned up and 
cemented to the outsides; this forms two channels 
Jin. wide, and deep, in which the wires are to be 
laid, the part of the middle piece corresponding 
to the opening in the face of the copper is to be 
removed when the instrument is completed,form- 
ing a passage through the face and body by which 
the magnet is placed in its chamber. 

The laying on of the wire must begin in the 
middle, and each end must be connected so as to 
complete an exact turn at the middle, otherwise 
the indications will be inaccurate. First lay on 
80 turns of No. 20 cotton covered copper wire, 
leaving six inches of the end for connection; 
the sizes given will allow exactly 10 turns to be 
placed in each channel, and thus four layers on 
each side will complete the 80 turns. Solder the 
end of the No. 20 @# the exact turn) to a length 
of No. 16, leaving or bin. of this last to come 
out for the connection, and lay on five turns in 
each channel, which ie best done by two layers of 
8 and 2 olose up to the middle; at the tenth 
turn solder on œ piece of the same, or stouter 
wire, to come out for a connection, and continue 
winding 8 more turns, 4 on each side, in two 
layers, which will fill up the space left in the 
outer part of the channels in the former layers. 
Now cut two strips zin. wide of soft sheet copper 
15in. long, and solder their ends to the 16 wire, 
leaving a projeeting end of this for a connection ; 
take one turn with these strips, one in each side 
channel, so that the current will divide itself 
between the two. At the exact. point which 
completes a turn solder across the two a stout 
wire for a connection, and make one turn more, 
bringing the ends of the strips out, These last 
ends will be the beginning of the instrument, and 
when mounted are to be connected to the binding 
screw of the stand direct ; the other wires will be 
connections by which the different coils can be 
thrown in cironit, and the effect will be thus: 


Wire. Turns. Total turns. Rosistance. 
1 1 : 1 005 Ohm. 
2 1 i 2 006 „ 
8 8 . 10 015 „ 
4 10 20 025 „ 
5 80 100 440 „ 


These ends are to be led to a commutator, such 
as is commonly used on medical coils, a central 
spring traversing over five studs. I prefer to use 
mercury cups thus—a block of hard wood an 
inch chick has a central and five radial holes 2 in. 
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deep by jin. bored in it, and when fixed on a 
stand, holes are bored through just large enough 
to pass a No. 12 copper wire, on whigb a head has 
been hammered up. These heads are well amal- 
gamated, and a piece of wire bent twice at right 
angles passes from the central cup to the one 
desired to be used; the resistances are thus 
kept very small, and those of my own instrament 
are given above in the last column; they are so 
small that when used for measuring batteries, &c., 
they may be ignored. 

The eoil as described and the commutator are 
mounted on a stand Sin. wide, fitted with three 
0 screws, and the diagram will make it 
plain. 


The binding screws are so placed that the 
various currents, not forming part of the coils, 
balance each other, a source of error often over- 
looked. The ends of the two strips are to be con- 
noocted direct to either + or — according to the 
way the coils are wound, so that the needle turns 
to the side to which the positive pole is connected. 
The other screw is joined to the centre of the 
“commutator, and the studs, or cups, of the ocom- 
mutator are joined to the wires as numbered 
above. These connections are, of course, made 
‘below the stand. On the top of the coils is fixed 
thin piece of wood, or metal, with an opening 2in. 
by iin. in it, and on this is placed the dial of card 
to be described. 

A small hole is to be bored in the middle of 
this opening, and into the middle wood through 
the bottom of the copper chamber, in which is to 
be inserted a steel needle, with its point rising 
somewhat above the dial: on this the magnetic 
needle turns. The needle itself is lin. long; 
my own ie made of four strips of watch spring, 
s-cnred upon a piece of very fine gin. tubing 1}in. 
long, in the top of which is an agate centre, and 
on which ig also secured an indicator of thin brass 
or aluminium, 3}in. long, e its points exactly 
corresponding with those of We magnet itself, so 
that while the letter plays in the inner chamber 
the indicator marks its position on the dial. A 
, round or square case, the top of which is glass, 
slips over the coil frame and protects the needle 
from disturbance. 


9. The Graduation.—This is effected by placing 
the instrument in circuit with my tangent gal- 
vanometer, the value of which is known, with 
several large Daniell’s cells coupled for 
qnéntity” and a set of resistances. The dial is 
marked off in degrees as , and careful 
readings taken of the deflections produced when 
the tangent galvanometer marks Ahe_ several 
currents required. I found that the instrument 
itself is roughly a tangential one, and, rather 
strangely, the single turn corresponds nearly in 
degrees of deflection with those of the four turns 
on the tangent instrament. The lower figures 
are easily marked off with No. 1 in cirouit, but it 
is not easy to get beyond 10 Chemics. However, 
having done this, if we bring the tangent back 
to 1 Chemic and put No. 3 in circuit the instru- 
ment marks 10, while No. 5 will indicate 100. So 
that usiog this means of multiplying the readings 
of the tangent the whole dial is easily graduated. 
I thus constructed the following table, which 
will enable any one making an instrument on 
my directions to graduate it so that it will show 
pretty exactly the work any current is equivalent 
to, and if used while eleotrotyping, to ascertain 
exactly the weight of metal deposited in any 
time. I should think it well to mark one quad- 
yant from this table and the opposite one, wi 
half the values to read off for Nos. 2 and 4, and 
to mark the other quadrants similarly, but with 


Vebers, to work with the common British Associa- 
tion units; of course, also, it is as well to mark 
the ordinary degrees on an outer circle. Those 
who have efficient resistance instraments can 
readily uate apy galvanometer by the formula 


C = R for the Daniell being 1-079 Volt, a 


total resistance of 1°079 marks 1 Veber, or, call- 
ing it 1:079 X 5°68 = 6:129, and introducing that 


resistance in Ohm’s 6:129 1 Chemic current, 


6129 — 
and all others are readily deduced by multiples of 


these flgures— z 

Chemics. Degrees. Chemics. Degrees. 
3 11˙3 8 58 
. 22 10 — 60 
o 31 I5 saris 69 
e 38 20 ase 73 
s -Seruee 43 30 79 
6 axes 47 ˙5 5s0ũñ3« 83 ˙5 
„ 52 1oͥ0ͥ0ͥ0ͥ0o 86:5 
S 55:5 


Thus, multiplying the figures by the equivalents 
of the substances, if, while coppering, the needle 
pointed to 79° or 30 Chemics, 31.75 Xx 30 + 10 
shows a deposit of 95 grains per hour; if it were 
silvering, then 108 X 30 + 10 = 324 grains per 
hour. Galvanometers for use in practical opera- 
tions could, of course, be as easily graduated to 
show how many ounces per hour of a metal were 
being deposited. As will be seen hereafter, it is 
quite easy to measure thus, even when several 
Operations are going on in one vessel, and from 
one anode, while any irregularity which may and 
does frequently happen is instantly pointed out. 

aa give here a quadrant of the dial complete and 

size. 


All figures given in experiments or laws, in the 
papers to follow, will represent the actual readings 
from this instrument. 


~- 


INFLUENCE OF ELECTRICITY ON 
Í LIQUIDS." 


ROFESSOR FUCHS, in 1856, sought to 
explain the following striking phenomenon : 
When a jet of wator rises from the narrow orifice 
of a glass tube it divides into drops, which describe 
separate parabolas of small parameter. If an 
electrified body (positive or negative) is brought 
near, the stream contracts into a single undivided 
column. If the electrified body is approached 
still nearer, the jet again divides, and into much 
smaller drops, which describe wider parabolas 
than the former did. To explain this Professor 
Fuchs asked first: Why does the stream in its 
normal state divide into drops? and gives the 
quite correct answer, that it is due to the adhesion 
of the water to the sides of the orifice, so that the 
division ceased when the mouth of the tube was 
greased internal. He further supposed that 
when an elcctrified body is brought bear, the 
electric tension produced in the liquid and in the 
mouth of the tube destroyed the adhesion, so that, 
as from the greased month, the stream rose in a 
coherent form. How this could happen with such 
slight tension was unexplained. 


More recently Professor Reitlinger has taken 
up the subject. He found that an oil of tarpen- 
tine jet, which, like water, was broken into drops, 
was not altered on approach of the electrified body ; 
and that a quicksilver jet from a glass tube rose 
in a coherent state; while from a copper mouth 


th| it divided into drops as soon as the copper had 


5 Abstract of a recent paper in Poggcndorf’s Annalen, 
by W. Bextz. 


undergone a certain amalgamation, but that. then, 
as with oil of turpentine, the electrified body had 
no effect on it. He supposed that the removal 
of the adhesion (in the case of water) was due to 
the production, py ago (pend of a thin layer of 
gas—a somewhat bold supposition, especially 
where the mouthpiece is of glass, as it is not easy 
to see how the gas could arise in that case. 


Bat this supposed removal of adhesion may be 
ut aside from the question. The experiment 
which led Professor Fuchs to suppose that elec- 
tricity produced its effect by action on the mouth- 
piece was, that when he surrounded the mouth- 
piece with another tube, he did not obtain a 
contraction of the jet, but when the jet was so 
surrounded, and the mouth-piece free, he obtained 
it readily. The observation is not strictly oor- 
rect: itis not the mouthpiece that must be put 
into the electrified “shadow " (in order to prevent 
contraction of the stream), but the lower cohe- 
rent part of the stream itself. Let the matter 
be brought to the test of experiment as follows :— 
A glass vessel filled with water is placed on an 
insulating stand. From its lower part proceeds 
a glass tube, which is bent downwards, then up- 
wards, terminating in a fine point. A jet is in 
this way thrown up about 20 centimetres in height, 
and in a direction slightly out of the vertical. 
From the mouth of the tubetoa height of three 
centimetres the stream is perfectly coherent, then 
it breaks up into drops, which form the parabolic 
„branches.“ For the sake of brevity we may 
call the coherent part the stem, the divided part 
the branches. (That the stem is quite coherent 
may be proved by means of an electroscope.) A 
tin plate with a circular hole in its central part (of 
five millimetres diameter) is placed horizontally, 
so that the jet passes through the hole. The 
falling drops pass just outside of this screen. A 
wire ring connected with an insulated condactor 
also surrounds the jet. Suppose it, once for all, 
negatively electrified. If, now, the screen is 
placed at the lower part of the stem, while the 
ring encircles the jet, say 12 centimetres above 
the orifice, the jet is contracted. Raise the screen 
so that the stem is quite in the electric shadow, 
then no contraction takes place. It recars, how- 
ever, if the ring is brought under the screen. 
While these things are being done let a wire con- 
nected with an electroscope be dipped into the 
water in the vessel, and another, connected with 
a second electroscope, be brought into the upper 
part of the jet. If the stem of eet is shaded 
by the screen from the eleotricity of the ring the 
water in the vessel remains unelectrified, while 
the jet shows little or no negative electricity, 
except in the neighbourhood of the riug, where it 
is strongly negative ; drops first attracted by the 
ring are then repelled, and so carry the negatife 
electricity direct to the electroscope. If, however, 
the stem is not in the electric shadow, the water 
in the vessel becomes negative, and continues so 
even when the ring is discharged by being touched. 
The positive electricity carried away by the drops 
is communicated to the second electroscope, 
which, in this case, is charged positively. If an 
insulating liquid, as petroleum, be substituted for 
the water, the electroscopes give no indications of 
electricity, and the jet undergoes no alteration in 
form. The same insusceptibility was noticed by 
Professor Reitlinger in the case of oil of turpen- 
tine. 

The foregoing experiment will enable us to 
understand what takes place when the jet ia con- 
tracted. The outer part of the stem consists of 
particles which have received an eccentric impulse 
through friction at the mouth of the tube. They, 
therefore gradually separate from the central part 
of the stem to pursue their parabolic courses. 
When the stem is positively electrified by induc- 
tion, the separated drops carry with them some af 
the positive electricity of the surface. The inner, 
unelectrifled drops, are thus surrounded by elec- 
trified drops, which are thus turned back from 
their divergent course, and brought nearer to the 
axis. The jet in its further course does not 
become perfectly coherent; the end of the stem 
is only carried somewhat higher than before. 


The drops describe parabolas of small para- 
meter. If the electric influence is very strong 
the mutual repulsion of the drops proves supers 
to their attraction to the axis, and a finer 
and wider dispétsion takes place. It appears, then. 
that the inflaence causing contraction of the jet 
acta at the end of the stem, not at the month of 
the tube, and the theory of adhesion being changed 
by electric influence may, therefore, be laid aside. 


A. B. M. 


Aud. 2, 1872. 
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THE WATCH, AND HOW TO REPAIR IT. 
By ‘“Szcoxps’ Practica, WATCHMAKER." 
(Continued from page 448.) 

Tre Vercoe Warcn. 


HERE are several kinds of watches, but there 
are but five at the present day in general 
use. We will, therefore, at once become acquain- 
ted with our old friend the verge, occasionally 
recall early recollections, and nltimately apply 
ourselves to general repairs. The first kind of 
watch which has to be noticed is the old-fashioned 
one, which may be recognised chiefly by its loud 
and short tiok, in addition to its being thick and 
usually of large size. There is another kind of 
watch which has a tick very similar to it, yet 
that tick is smoother and more silent. For the 
amateur to be certain of the description the watch 
must be opened, and if a broad-rimmed wheel, 
with teeth perpendicular to its rim, can be seen 
just inside the two plates which form the frame- 
work by which the wheels and parts are kept in 
their places, and when looking farther inside 
among the works another wheel is there resem- 
bling the radial coronet-like wheel, as represented 
in Fig. 1, F, that isa verge watch, to describe which 
with any degree of clearness we must make 
reference again to illustration. Fig. 2 represents 
the old-fashioned verge watch when stopping for 
the want of being wound up, having the top—or 
upper plate, as it is technically termed—removed 
(see Fig. 1), 80 as to show all the wheels which 
constitute that part of the watch termed the 
“ train.” The circular plate (Fig. 2), in the holes of 
which all the wheels stand, is termed the pillar- 
plate, because in it are riveted four pillars, which 
support the upper plate, Fig. 1. 

The parts pointed at by reference of letters, as 
follows, sre thus known by watchmakers :—A, the 
barrel or box which contains the mainspring ; B, 
fusee, on which the chain is coiled by the act of 
winding up the watch; C, centre-wbeel; D, third- 
wheel; E, contrate-wheel; F, balance-wheel; G, 
stop-stud; H, stop; I, potence; K, follower; L, 
stop-spring and screw. Each part here dis- 
tingnished by capital letter has to be separately 
described, therefore we pass at once to the en- 
graving Fig. 2, the pillar-plate, and proceed to 
explain the office of the barre], it being the prime 
mover. A is a cylindrical brass box, which is 
shown with the lid (or cover) removed, and the 
mainspring within it at its least tension. In the 
centre of this barrel will bescen a solid central axis, 
which is made of steel, termed the barrel-arbor ; 
upon that the barrel revolves, being made a fixture 
on the other side of the pillar-plate. The main- 
spring is made secure at the inner end upon a 
small projecting hook fixed in the side of this 
arbor, and the onter end of the spring is fixed by 
another hook which is in the inside of the barrel, 
therefore when the barrel turns it carries with it 
the inclosed mainspring, which of necessity 
must be turned round the arbor. Now, as 
the mainspring is a thin and very elastic rib- 
bon of steel, after having been compelled 
to follow the circular motion of the barrel it 
becomes coiled up into a smaller compass, 
and by its elasticity it has a tendency to uncoil, 
if left in its quiescent state; and if coiled to the 
utmost—which would be the case should tho 
barrel be turned about four or five*revolutions— 
and then suddenly let go, the barrel would have 
regained its original position with respect to the 
arbor in a few seconds, and therefore no elastic 
force or power would remain in action until the 
mainspring was again coiled round tke central 
axis or arbor. Thus the power or force by which 
the whole series of wheels and parts of the 
watch are kept in motion lies in the barrel and 
mainspring ; therefore, to connect the spring 
with the train of wheels, a steel chain is made 
use of, and attached to the barrel by a small hook 
which is inserted in a hole made on the outside, 
at the top of the barrel. Fig. 3 shows the pecu- 
liar construction of the chain, which is a special 
kind used only for watchwork, composed of small 
links, each part, or Jinking, consisting of three 
pieces of equal size (No. 2), having been struck 
from the same die. One piece being placed between 
two others, a rivet passes through the three 
pieces, so that every link bas two pins or rivets in 
it, and when it is completed bas the appearance 
of No. 8. By this construction the chein is 
rendered flexible in one plane only, and not in 
all directions, as is the case with chains generally. 
At the other end of the chain another hook is 
fixed, which enters a notch at the lower part of 
the cone, termed the “ fusee,” B; across this notch 
is a small pin on which the hook No. 4 catches. 


No. 1 represents the hook for the barrel. These 
links and books are very thin and small, there 
being in some watch-chains of old make as many 
as 300 pieces. 


wheel termed the great wheel, being that one 
which imparts motion to the train of wheels, and 
we must not omit one very important circumstance 
connected with the barrel and fusee prior to the 
description of the train itself. 


surface is out into a spiral flat groove 
enough to admit the chain, and deep enough to 
prevent it from slipping out of it. 
applied to the squared steel arbor, the fusee by 
this means is turned round and round till the 
chain is wound on it, and thus fills the groove 
from bottom to top ; this motion turns the barrel 
with it, and therefore coils up the mainspring 30 
as to cause it to exert its greatest force. The 
mainspring by its elasticity produces most foroe 
when first wound up, and this force gradually 
diminishes as the spring uncoils ; when, therefore, 


off the fusee and wrapped round the barrel, the 
train will be turned slower and slower until quite 


power. 


power of the mainspring. 


maintains the action and effect of the spring 
in an equality.” 

The first procedare, therefore, in the exami- 
nation of a watch before finally putting it 
together, will be to see if this adjustment of tho 
mainspring is correct, because, if not, no watch 
oan keep good time, for this reason: If the force 
of mainspring be greater at the first part, after 
having been fully wound up, than it is at its inter- 
mediate periods, the wheels will be accelerated in 
their motions, and hence the watch will gain time 
when first wound, and lose time when going 
down; and just the contrary will be the case if 
these conditions of the mainspring and fasee be 
reversed, for although the fusee and mainspring 
may be in exact correspondence to each other, 
either gaining or losing time at the commence- 
ment of action can be effected by a workman who 
understands the mode of adjusting the main- 
spring. In the next paper we intend devoting a 
small space to this important and interesting 
subject. - 


Attached to the lower part of the fusee is a 


2, B; its 


The form of the fusee is seen in Fig. 
wide 


B 


A key being 


(To be continued.) 
the watch is nearly down, and all the chain nearly 


ARTIFICIAL SO-CALLED ORGANIC 
CONCRETIONS. 


EIn in the present year I gave in my 
“ Microscopical Notes“ an abstract of an 
interesting paper on Molecular Coalescenco,“ 
published in the Quarterly Journal of Micro- 
scopical Science for January, 1872. The current 
(Jaly) number of the Quarterly Journal contains 
a lengthy article on the same subject by W. M. 
Orb, M. B., in which several new points ara brought 
out, and much fuller details given of the pro- 
cesses followed. 

Mr. Orb, I think very justly, calls attention to 
the fact, well known to British microscopists, that 
Mr. Rainey published some notes on the subject 

as far back as 1858, and in the same year pub- 

| lished a book On the Mode of Formation of 

, Sbells of Animals, of Bone, and of several 
other structures by a proceas of Molecular 

| Coaleacence demonstrable by certain artifically 
formed products.” Mr. Rainey makes calcium 

carbonate the starting point in his investigations. 

The following is Mr. Rainey's description of the 

method of obtaining the globular form (Calcos- 

'pherites. See ExOoLISH MECHA“Ic, January, 1872) 
' of carbonate of lime. It consists in introducing 
into a two-ounce phial, about three inches in 
height, with a mouth about one inch and a 

quarter in width, half an ounce by measure of a 

solution of gum arabic saturated with carbonate 

i of potash. The specific gravity of the compound 
solution should be 1:4068, when loz. will weigh 
672grs. This solution must be perfectly clear; 
all the carbonate of lime which had been formed 

r by the decomposition of the malate of lime con- 

b tained in the gum, and also all the triple phos- 

phate set free by the alkeli, must have been 


As this power dually diminishes by the | allowed completely to subside. Next, two clean 
watch going down, the spiral groove of the fusee | slides of the ordinary dimensions (3” X 1") are 
is so shaped as to cause the mainspring, when it to be introduced with the upper end of one slide 
is at its greatest force, to pull the fusee round | resting against that of the other, and with their 
from a point nearest to its axis. The imaginary lower ends separated as far as the width of the 
straight line from this point, where the chain | pbial will permit; and, lastly, the bottle is to be 
leaves the groove to the axis of the fusee is a filled up with a solution of gum arabic in common 
lever, which the spiral groove causes to lengthen | water, of specific gravity 1.0844, loz. of which 
gradually as the spring diminishes in force; and | will weigh 520grs. This solution also must be 
from the well-known principle of that mechanical | perfectly clear, having been strained throngh 
power, as this lever lengthens, a gradually cloth and then left to stand some days to allow 
lessening force applied at one end will produce a of the subsidence of all the floating vegetable 
constant effect, or overcome a constant resistance matter. It must be carefully added to the alka- 
at the other end of the lever, so that the fusee | line glution that the two may be mixed as little 
will be always turned with the same constant | as possible in this part of the process. The bottle 
motion, though turned by a gradually diminishing | must now be kept perfectly still, covered with a 
force of the mainspring. But although general | piece of paper to prevent the admission of dust, for 
theory directs the form of the fusee it is found in | three weeks or a month. The soluble salts of 
practice that each watch must haveitsfuseeadjusted | lime to be decomposed by the carbouate _of 
to its mainspring. No two maiasprings of different | potash are contained in the gum in combination 
watches can be relied upon to suit the fusee of | with malie acid, and also in the common water. 
another watch. To make adjustment of the | Ammoniaco-magnesian, or triple phosphate, is 
mainspring and fusee correct, the outline of the | also contained in the gum and is set free by the 
fusee must not be strictly conical, for if it were} alkali. Muriate of lime, dissolved in a solution 
the lever above alluded to would lengthen equally | of gum from which all the lime had been pre- 
after equal portions of motion in the fusee ; | viously separated, would answer a similar pur- 
therefore, to counteract the inequality in the | pose, provided the mariate were not ìn too great 
diminishing force of the mainspring, the leverage | excess for the gum, in which case crystals of car- 
of the fusee must increase exactly as the force of | bonate would be formed together with the globules, 
the mainspring decreases. In connection with and the surface of the slide would be covered 
the foregoing we quote the following from | with coalescing patches of the latter. Also 
Hutton’s Mathematical Dictionary :” — “ To | muriate of barytes, and muriate of strontia, when 
correct the-inequality of the spring it was very | treated in the same manner as muriate of lime, 
happily contrived to have the spring applied to | furnish each a globular carbonate, the spherical 
the arms of levers, which are continually longer. 
as the force of the spring is weaker; this foreign 
assistance, always increasipg as it is most needed, 


down, because the mainspring gradually loses its 
The fusee is a means adopted to remedy 
this progressive diminution in the strength or 


Fla. 


It is, of course, understood that the following, and, 
indeed, pretty much of .what I write here, isa wore or 
less free abstract uf Mr. Orb's article. 
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form of the latter being particularly perfect and 
beautiful. But muriate of megnesia, when de- 
composed in the same manner and under precisely 
the same conditions, does not farnish globules, but 
crystals of carbonate of magnesia evincing no 
tendency to become globular.” 

Mr. Rainey, working out step by step each new 
condition and appearance induced by variation in 
the composition of the fluid decomposed, and by 
the modifying influences of the introduction of 
additional matter as certain phosphates, proceeded 
to point out that simple physical laws are 
capable of leading to the construction of many 
structural forms found in living bodies.” He 
demonstrated this in the globular calculi, ob- 
served by him in the urine of the horse as early 
as 1849; in the shells of Crustacea and Mollusca ; 
in bone, tooth, in the half-bony tendons of birds ; 
and he is not stopped after exhausting those for- 
mations in which earthy matter takes a part, but 
he boldly applies his principles to the structure of 
the scleroņps tissue of vegetables, of starch glo- 
bules, pigment cells, glomeruli, and of the lens of 
the eye. 

Mr. Orb remarks that in 1870 he, himself, 
showed that the great variety of forms assumed 
by uric acid in urine might, at least in part, de 
explained by the nature of the associated con- 
stituents in each case. It was found by experi- 
ment, for instance, that where uric acid was 
deposited in the presence of albumen it took the 
form of either small crystals with rounded angles, 
of damb-bells, of sub-spherical bodies, or even of 
spheres.” (See Fig.) 


“On the other hand, in the presence of sugar, 
starch, and glycogen, the uric acid took a more or 
less regular lamellar form with sharp angles, and 
in the presence of gelatine the forms were inter- 
mediate between the two. [See Fig.] In 
albuminous urine the acid was fonnd always 
taking the form of short, stout, barrel-like crystals, 
with rounded sides and angles, or making 
approach to dumb-bell shape.” 

In face of these observations it occurred to Mr. 
Orb to apply a modification of Mr. Rainey’s plan 
of experiment to the determination of some of the 
conditions under which dumb-bells might be 
formed, to fix with more certainty the relations 
between the ootahedron and the damb-beall of 
oxalato of lime; to try, in fact, to turn the one 
into the other. 

„Some perfectly clear jelly prepared from 
isinglass was melted in a flat-bottomed jar in 
quantity enough to form a layer jin. deep. In 
this, whilst still liquid, a number of glass tubes, 
each about din. long, zin. in diameter, and open 
at both ends, were placed upright, so that each 
tube was immersed to the depth of nearly g iu. 
Aiter cooling the tubes were removed, and each 
was found plugged with firm clear jelly, so as to 
be thoroughly watertight. Six of these tubes 
were filled with a slightly alkaline solution of 
potassium oxalate, and placed in a weak solution 
(62rs. to loz.) of chloride of calcium, the level 
of tho solution in the tubes being much higher 
than the level of the calcium fluid. The plug of 
jelly was thus interposed between the two solu- 
tions in the hope that diffusion slowly occurring 
tho results of the mutual decomposition of the 
oxalate and calcium salt might be found after a 
time in the jelly. The experiment was per- 
formed in a room of the average temperature of 
57 Fuhr.“ The intention being to imitate as far 
as possible the conditions under which certain 
concretions are formed in the renal tabes. At 
the expiration of three months transverse sec- 
tions of the plug were made at thirteen different 


The two latter I obtained in small quantities during 
gome exp:riments on albuminous urine some mant he 
rince. Moecled tabular crystals I bave not unfrequently 
obtained ju presence of semi-decomposed epithelial 
matter.— H. P. Lg 


points, the sections transferred to glass slides, 
she jelly melted with the slightest possible heat, 
and examined with a tin. objective. For the full 
results of the examination I have not space. It 
was found that the forms existing on the side of 
the oxalate were very different from those on the 
side of the calcium salt, and a xemarkable series 
of gradations led easily from the one scries to the 
other. Dr. Orb gives an excessively interesting 
series Of drawings, too numerous to reproduce 
here, which will be found worthy of the most 
careful examination, and in themselves amply 
remunerate the student of biology for the cost of 
the number. The most interesting forms, per- 
haps, were produced under a variation of the 
experiment just described. ‘Acetic acid was 
added in considerable excess to the solution of 
oxalate of potash, and all the carbonic soid 
expelled. The solution was now used as before, 
and the plug was found, at the end of five days, 


tion adjoining the calcium solution. Above this 
it was almost clear, the acetic acid having, appa- 
rently in virtue of its greater diffusibility, driven 
back as it were—outstripped (?)—the calciam salt. 
At the calcic end were wheat sheaves, and 
the crystalline kind of domb-bell, mixed with 
long, narrow-pointed, and very regular tablets ; 
the octohedra were very few and small.” 
Further experiments were performed, using in 
the tubes solution of oxalic acid (a), the calcium 
salt being as before, and (L) the calcium salt largely 
in excess of the omlic asid. Solutions of oxalate 
of ammenium earefully purified, and of calcium 
chloride of known strength were also need. The 
formula of ammonium oxalate is given in 
Miller's Elements of Osemistry ” as— 


(H,N),C,0,, H O = 142. 
Of calcium chloride, in the fusible form, as 


follows :— 
CaCl,, 6H,0 = 219. 


From which it can be calculated that 100 parts of 
caloium chloride will be decomposed by 65 parts 
of ammonium oxalate. The solutions were, 
therefore, made £0 eontain respectively 100grs. of 
calcium chloride and Gõgrs. of tae ammonium 
oxalate in 40. of distilled water. 

Experiments were carried en 

1. ‘With equivalents of the salts. 

2. With 4 equivalents af oxalate to 1 equiva- 
lent of the chloride. ; 


3. With 1 equivalent of oxalato to 4 equiva- 
lents of the chloride. 


The results obtained were exceediugly interest- 
ing. In No. 3 the wheat sheaves” were replaced 
by smaller, rounded, homogeneous dumb-bells of 
great beauty, aud there were several other 
beautiful forms, as well as others more interest- 
ing than beautiful. 

Further sets of experiments, involving the 
modifying influences of electricity, magnetism, 
and heat, were entered upon. Common horse- 
shoe magncts of moderate power were at first 
made use of. In some experiments. the plugged 
tubes being arranged as in the first experiment, 
the magnets were so placed that the lines of 
greatest deposit would run between their poles, 
in other cases, so that the length of the plug 
would be parallel to the line joining the poles. 
In other experiments little jars were partly filled 
with gelatine imbued with chloride of calcium, 
the poles being thrust into the gelatine whilst 
warm, and the jars on cooling filled up with solu- 
tion of oxalate of ammonia. The general result 
was that there was an extraordinary increase in 
the size of all the forms where the plug or gela- 
tine was subjected to the action of magnetism, 
bat that there was no production of new germs 
or greater tendency to sphericity.” 

The intlocnce of temperature was beautifallv 
evident in tubes placed in the kitchen (temp. 59? 
to 65° Fahr.), the coalescence forms were three to 
four times as numerous as the crystalline. In 
the garden (27° to {5° Fahr.) this condition was 
more than reversed. 

For notice of the experiments of the greatest 
biological interest there is now little space left. 

In these experiments tubes atopped with elbu- 
men were used. The mode of stopping was very 
aimple. Beakers were filled to the depth of 
z iu. with fresh white of an egg, the tubes were 
introduced and heat gradually applied by means 
of a water bath till the albumen was thoroughly 
coagniated. When this was carefully carried 
out with a temperature not exceeding 200° Fabr., 
the plugs were firm. homogeneous, and water tight, 
no leakage occurring after the tubes had been 


white and opaque, with deposit in its lower por- 


filled with water, and left for twenty-four hours . 
Oxalate of calcium deposited in these tubes 
at 50° to 60° Fahr., took almost entirely the 
coalescence form. 

„When a plug was carefully examined, it was 
found firm and blueish in colour at the oxalic end, 
soft and yellow at the oaloic. In the third next, the 
oxalate, no forms whatever of crystalline or 
coalescence order existed, but the albumen was 
remarkably fibrillated.* Below this appeared, in 
smallnumbers, large, perfect homogeneousspheres, 
isolated, refracting light energetically, and polar- 
ising with one perfect oross. . 

Out of these arose a wider field of inguiry, 
which I can only very briefly sammarise. 


Phosphate of lime was taken: 


64:4 Phosphate, 7:03 carb. calcium, as in bones 
of hawk. 

59:6 phosphate, 7°3 oarb. calcium, as in bones 
of man. 

52°6 phosphate, 12°53 carb. calcium, as in 
tortoise. 

57:8 phosphate, 4:9 carb. calcium, as in cod. 


The first two were placed in hot-beds of diffe- 
rent degrees of temperature, the hawk quantities 
being in the warmer; the others were left ma 
cool room, so that the temperature of about 
85°, 75°, 60° Fehr. were severally obtained. It 
followed that in warmth or in cold, phosphate of 
lime was evenly distributed through the albumen 
in definite strata not forming crystals or spheres, 
but cementing the albumen to great hardness, 
particularly at the line of greatest density. Car- 
bonate of lime, on the other hand, never failed te 
form spheres at the highest temperature used. 

In the bone salt experiments a nearly uniform 
result was obtained. The carbonate of lime was 
subdued, as it were, by the phosphate, and an 
even sub-crystalline but continuous deposit was 
produced. The use of the phosphate as a cement 
and manipulator of the less tractable carbonate 
was well indicated. The relations between the 
mean temperature of the organism and the rela- 
tive proportions of phosphate and carbonate were 
investigated, and, with the question of theinflaence 
of certain mineral medicines upon i 
tissue, are deserving the farther investigation they 
will doubtless receive, H. P. B. 


HISTORICAL NOTES ON POISONING. 
(Concluded from page 459.) 


HE symptoms and signs which were accepted 
at that date [Roman empire] as evidence of 
poisoning are interesting in a medico legal point of 
view. They were, as may be supposed, sufficiently 
crude to inspire us with considerable donbt as to 
the reliability of many of the narrated cases of 
poisoning. That there were certain post-mortem 
appearances which were generally considered as 
evidences of death by poison, appears from tbe 
writings of Cicero, Tacitus, and others. Cicero 
speaks of “ea qum solent esse indicia et vestigia 
veneni;” and in the account given by Suetonias of 
the death of Germanicus, who was poisoned by Piso, 
at the instigation of Tiberius, we find them ename- 
rated as livid spots on the face and body, foam at 
the month, and the fact that the heart remained 
unconsnmed when the rest of the body was barnt. 
It was also believed that worms did not become 
gonerated in the bodies of persons who died of 
poison. There were no juilicial post-mortem exs- 
minations; aud, in such inspections as were made, 
medical men were not specially employed. The 
body was simply exposed to the people, who were 
supposed to bo able to form a snitiiciently accurate 
judgment for themselves as to the cause of death. 
It is related by Dion Cassius that Nero, fearing lest 
his murder of Britannicas might be discovered, con- 
cealed the lividity of the face by a coating of chalk ; 
but that a shower of rain washed away the chalk 
and displaved to the people the evidences ef his 
fratricidal crime. It was not till the time of the 
Emperor Justinian, about the middle of the sixth 
century, that the aid of medical men was specially 
required in the judicial investigation of the qaes- 
tions which now fall to the proviuce of the medical 
jurist. Even then, little room was left for the ex- 
pression of au independent opiuion, as the cases 
were for the most pirt decided on the authority ef 
the learned Hippocrates. 

The provisions of the Justinian eode were intor- 
porated in the capitularies of Charlemagne, anà the 
foundations of State Medicine were lari. T æy 
were not yet, however, destined to be built upan. 
At the breaking up of the empire, there was a lapse 
into darkness worse than the first, aud for mauy 
long years all progress was in a backward direction. 


*Mr. Orb foot-notes a qucry—" Did this indicasa 
combination?” 

+ Similar, bu: amall spheres occur in eertsin mia- 
minous urine with calcium oxalate—temp. 60 to Suv 
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What little had been gained in medicine was carried 
off to Arabia or shut up in the monasteries. Much 
more might have been done by the monks, but the 
study of medicine was proscribed to them by several 
of the wmcumenical councils of the twelfth century, 
as causing too great distraction from their religious 
duties. Superstition, bred of ignorance, was rem- 
pant, and led to results often far more disastrous 
than the worst of crimes. The art of poisoning 
had not been lost, however, as we bave sufficient 
evidence to prove, though credality and superstition 
often saw it where it did not really exist. The his- 
tory of the Italian republics in the middle ages is 
replete with instances of poisoning and assassina- 
tion. 

Every one is acquainted with the history of the 
Borgiee, and the long catalogue of crimes, in which 

oisoning figured conspicuously, which have been 
aid at the door of Pope Alexander VI. and his son 
Cæsar Borgia. Perbaps many of these have been 
considerably embellished by tradition, and many of 
the diabolical artifices to which they are said to 
have resorted may have only an apocryphal exis- 
tence. Cæsar Borgia is said to have worn a ring 
containing a concealed point tipped with deadly 
poison; and a particularly cordial shake of the hand, 
under the guise of the warmest friendship, was, to 
the person s0 highly favoured, the grasp of death. 
That there is nothing inherently impossible in such 
an artifice what we know at the present day regard- 
ing poisons would give us many reasons to believe, 
however much we may doubt the credibility of 
the narratives. In later times, Philip II. of 
Spain was universally feared on account of the 
numerous villanies which he perpetrated by means 
of a poison which he called his “requiescat in pace.“ 
Pope Sixtus V., who ultimately fell a victim to 
this, used to say to the Spanish ambassador that 
Philip's “ requiescat in pace was the only thing he 
feared: The right of sanctuary (jus asyli), which 
was strenuonely maintained by the Church, did much 
to shelter criminals both clerical and lay, and to 
render null and void the statutes enacted to check 
the frightful frequency of poisoning. Henry II. of 
England was one of the first to break through this 
privilege, and to bring to justice criminals of what- 
ever class and from whatever place they had fled to 
for refuge. Burning alive aud othencruel modes of 
death were the penalty of those convicted of this 
crime. While, therefore, real cases of poisoning 
were common and frequent, falsely imputed ones 
wae not less so, and were productive of even greater 
evils. 

The open neglect of nll hygienic measures, the 
deluded reliance on absurd charms as prophylactic 
against all kinds of disease, and the mistaken ideas 
of mortifying the flesh, had mach todo with the 
origination and propagation of those deadly epi- 
demics which decimated the nations of the Middle 
Ages. The people, ignorant alike and superstitious, 

. in most cases attributed these to wilful poisoning 
of the wells; and the occurrence of an epidemic 
was the signal for a murderous attack on the un- 
fortunate Jews, who were generally accused of this 
crime. Many thousands of them were thus 
massacred. Even as late as 1831, when cholera 
broke out at St. Petersburg, a similar idea of 
poisoning the wells was entertained by the people. 

A profound faith in universal antidotes against 
poisen was characteristic of this age of the mar- 
vellous. This idea, however, did not originate 
with them, for it forms no inconsiderable part of 
the works of Nicander, Dioscorides, Galen, and 
others, and it continued to be spoken and treated 
of in many learned works up to a comparatively 
recent period in the history of medicine. One of 
the most celebrated of the ancient antidotes was 
that invented by Mithridates, and which was 
named after him. These Mithridatieand Theriaca, 
as they were termed, were variously modified at 
different periods. They consisted for the most 
part of an immehse number of vegetable extracts 
and resins; and many works were written, specially 
devoted to the exact description and modes of com- 
pounding the various ingredients of these highly- 

rized alexipharmics. So lete as the middle of the 
ast century, Heberden wrote a special treatise 
showing their uselessness, and advocating their 
banishment from the pharmacopeias. Moro prized 
in the Middle Ages were the Beroar Stones, first 
introduced by the Arabian physicians. So much 
were they valaed, that they sold for ten times their 
weight in gold. These wonderful stones, of which 
there were two varieties—the oriental and the occi- 
dental—were nothing but the biliary calcali of 
different species of antelopes, goats, and camels. 
Amuleta and charms of precious stones and coral, 
which blushed or turned pale when poison 
approached them; rings that became too hot 
to be worn; cups that oracked when poison was 
poured into them; and such-like, were equally 
relied on. Many other agents were employed, 
based on the idea of curing like by like, or on the 
equally scientific doctrine of Signatures, which saw, 
in whatever resembled the noxious substance in 
form or appearance, the proper antidote against it. 

The promulgation of the Constitutio Criminalis 
Carolina,” in 1533, by the Emperor Charles V., 
was the dawn of a new era, and marks the com- 
mencement of the science of forensic medicine. 


— — — — — —j——— eee eg ee a wn 
a a e — -: 


The relations of medicine to jurisprudence were 
distinctly established, and medico-legal investiga- 
tion by competent men was rendered imperative in 
the decision of numerous criminal and civil cases 
affecting the life and property of individuals. 
Numerous statutes were passed by various states, 
regulating and restricting the possession and sale 
of poisons, and stringent enactments were made 
1 the poisonous adulteration of food and 


The use of poisons as medicinal remedies was 
also strongly condemned by many writers and 
teachers. Antimony was especially prohibited by 
the Universities of Paris and Heidelberg. and candi- 
dates for the degree of Doctor of Medicine were, 
about the middle of the sixteenth century, required 
to swear that they would never employ this sub- 
stance in the treatment of disease. These regu- 
lations remained in force for many years. They 
were ostensibly for the purpose of preventing 
poisoning, but they were chiefly directed against 
the followers of Paracelsus, who used the mineral 
poisons largely as remedies. The attention of 
medical men now became directed to the scientific 
investigation of the nature and action of poisons, 
and of the means of detecting and checking their 
employment. Numerous memoirs on poisons and 
on subjects of legal medicine were written by dis- 
tinguished men; and works specially treating of 
forensic medicine were written by Fortunatus 
Fidelis (1598), Paul Zacchias (about 1630), and 
others whom we regard as the fathers of the scienee. 
The foundation of a new physiology, chemistry, and 
allied sciences, led to a gradual emancipation from 
many absard ideas regarding poisons. 

Numerous exact experiments were made on the 
lower animals, and alse am condemned criminals. 
A sense of humanity gradaelly put a stop to this 
latter mode of expentmentation; but wo, whe have 
derived much valuable knowledge, though: often 
obscured by absurd theories, from these esperi- 
menters, must not be too ready to find faul with 
them. In connection with this mode of experi- 
mentation, a name occurs which we commonly asto- 
ciate with a different employment; namely, that of 
Sir Christopher Wren. 

Notwithstanding the general tendency to shake 
off mere tradition and subject everything to the 
canons of inductive research, yet many strange 
things retained their place in the works on forensic 
medicine in the seventeenth and eighteenth 
centurics It was a very common belief, and ac- 
cepted on the most slender evidence, that there 
were poisons in use so subtle that they might be 
conveyed in a letter which would prove fatal to the 
reader, or inhaled in the fragrance of a bouquet. 
‘We might to some extent credit these accounts, if 
we had grounds for supposing that the poisoners of 
old were skilful enough to isolate the zymotic poisons 
—the only poisons we know which can be carried in 
such a way. Prince Eugene is said to have received 
a poisoned letter, which, however, he suspected an 
immediately threw from him. To ascertain whether 
his suspicions were well founded, the letter was 
given to a dog, which was moreover fortified by au 
antidote. Notwithstanding this, the dog died. 
Marx, who relates the story, naively asks Was not 
the dog poisoned by the antidote?” We might 
believe in poisoned gloves, but hardly in poisoned 
boots, poisoned saddles, and the like. 

Pope Clement VIII. was said to have been killed 
by the fumes of a poisoned candle which was placed 
in his bedroom. Those who attributed his death 
to this cause, forgot, or did not know, that at the 
same time a brazier of barning charcoal was like- 
wise placed in his holiness's apartment. 

A belief in the existence of slow and secret poisons 
which could be prepared with such skill, und the 
dose calculated to such a degree of precision, as to 
cause death at any given period, according to the 
will of the poisoner, was more prevalent, and has 
not altogether passed away at the present day. It 
has descended from very ancient times. Theopbras- 
tus speaks of such a poison prepared from aconite 
which would produce its eftects after two, three, or 
six months, or even after one or two years. The 
Carthaginians were said to have administered such 
a poison to Regulus, so that, whether he returned 
from bis mission to Rome or not, he might not 
altogether escape. And it is related by Plutarch, 
that one of the Philips of Macedon caused such a 
poison to be administered to Aratus, King of Sicyon. 
This is said to have produced a gradual wasting of 
the whole body, accompanied by hæmoptysis. On 
one occasion, when he spat blood, Aratus, who 
believed he had been poisoned, exclaimed This is 
a mark of the King’s friendship !" 

In more modern times the idea was founded on 
apparently better grounds, viz., on the effects at- 
tributed to the celebrated agua Tophana. This 
poison derived its name from Tophana, a woman 
who resided at Naples in the latter part of the six- 
teenth century. It was sold in phials, which, in 
order to escape the scrutiny of the Government 
officials, were labelled Manna of S. Nicholas,“ 
purporting to be an oily liquid of reputed super - 
natural virtues which was said to flow from under- 
neath the tomb of 8. Nicholas of Bari. The name 
„Manna of S. Nicholas” is familiar to all readers 


af Kenilworth,” though its mention there is some- | of d 


what of an anachronism. From four to six drops 
of this aqua or acquetta were said to be a fatal dose, 
and it was asserted that the dose could be so pro- 
portioned as to operate fatally at any fixed period 
after its administration. Topbana, who was con- 
vioted in 1707, and subsequently strangled by the 
orders of Charles VI., confessed to having been 
the means of destroying 600 lives. The wondcrfal 
effects ascribed to this poison led to many attempts 
to discover its composition. It was said to be a 
clear liquid, tasteless, odourless, and easily miscible 
in all kinds of food and drink. Halle, a writer on 
poisons, who was gifted with a marvellous amount 
of credulity, thought that it was a preparation from 
the foam of men tortured to death; and remarks, 
that if Italy conld have been the parent of such 
wiekedness, “then truly a seed of the forbidden 
fruit must have fallen in this garden of the devil!“ 
The most probable of the many suppositions 
advanced regarding the composition of the agua 
Tophana is that it was an arsenical solution. In 
support of this, Hoffman quotes a letter from 
Gasparelli, physician to the Emperor Charles, in 
which he asserts that he was informed by the 
Emperor himself (to whom Tophana confessed the 
secret of her preparation) that it was a solation of 
arsenic in an infusion of cymbalaria or toad- flax. 
The Abbé Gagliani and Ozanam assert that at least 
some of the preparations called T Tophana con- 
tained opium and cantharides. This, however, is 
not likely, if the aqua Tuphana were really tasteless 
and odourless, as it was generally said to be. The 
accounts we have received of the effects whick fol- 
lowed the administration of this poison would agree, 
in so far as thef are trustworthy, with thesymptoms 
of arsenical poisoning. The most likely explanation 
of the slow and subtle action ascribed to it, is that 
it was due to chronic poisoning caused by frequent 
administration. Asimilar explanation must be given 
of the almost equally celebrated aqua mirabilis of 
the Marchioness of Brinvilliers and the poudres de 
succession of La Voisin and Le Vigoureux. 

The aqua mirabilis of the Marchioness of Brin- 
villiers was probably of a similar composition to the 
aqua Tophana, The career of this woman was one 
of the most remarkable in the history of poisoning. 


She carried on an intrigue with a young officer called 


S. Croix, which created snch scandal that the father 
of the Marchioness caused S. Croix to be incarce- 
rated in the Bastille. There he fell in with an 
Italian called Exili, from whom he learnt the art 
of secret poisoning. S. Croix, when liberated, in- 
structed the Marchioness in the art which she after- 
wards practised with so little scruple. She is said 
to have assumed the character of a sister of mercy 
in order to try her nefarions mixtures on the un- 
fortunate patients in the Hotel Dieu. She subse- 
quently made away with her father and brother, 
After a long career of crime, she was beheaded and 
burnt at Paris in 1676. The symptoms recorded 
in the case of her father and brother would confirm 
the opinion that arsenic was the chief constituent 
of her poisonons compounds. Closely connected 
with the Marchioness of Brinvilliers were two in- 
famous women, named La Voisin and Le Vigourenux, 
the former of whom was a midwife in Paris. These 
women attained a great reputation as fortune-tellers, 
and were consulted by many eminent personages of 
both sexes regarding the probable time of death of 
their husbands or wives, or other obnoxions indi- 
viduals. Their predictions were often marvellously 
verified, and no wonder, seeing thet they had the 
fates in their own hand, and drorea whelesale trade 
in poisons. They were ultimately condemned and 
burnt alive by order of the Chambre de Poison or 
Chambre ardente instituted by Louis XIV. The 
poisons they made use of were called poudres de 
succession. To these, also, aslow and secret action 
was ascribed. Lead was said to form their principal 
constituent. From what we know, however, regard- 
ing acute and chronic lead-poisoning, we should be 
inclined to attribute the fatal effects to some more 
active agent, or possibly to the means employed to 
cure them. Most of the accounts of slow and secret 
poisoning are therefore manifestly fabulous, or are 
susceptible of such an explanation as given above. 
With the exception of the zymotic poisons and the 
hydrophobia-virus, which may long lie dormant in 
the system before producing their effects, but which 
we have no reason to believe were ever isolated or 
employed by the most skilled poisoners of old, we 
have nothing to warrant the assumption that such 
slow poisons ever axisted except in the minds of the 
e dalons The existence, however, and frequent 
use of such poisons even at the presevt day, is maia- 
tained by a recent writer in a medical journal. He 
states that the Thugs of India possess and employ 
a slow poison called tophayne. And that poisons 
may be conveyed in letters which will prove fatal to 
the reader is considered probable, from the recent 
sudden death of two individuals after reading 
anonymous letters—one of these cases occurring in 
Canada, and the other, that of General Cagia, at 
the last Carnival in Rome. 

Unless better evidence be brought forward than 
examples like these, we must regard conclusions 
from sach data as manifestly worthless. Thanks to 
the knowledge which we now possess of the natural 
history of disease, and to the perfection of the means 

eteoting poisoning, together with the restrictions 
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that are pnt on the sale of poisons, the crime is 
becoming more and more rare, and cannot, even in 
the most skilful hands, long remain undetected. 
Fortunately, thos} who have it most in their power 
arc those who have been least guilty of it, with some 
few noted and universally execrated exceptions. 
Medical men have been in general truo to their 
Hippocratic oath, and are ready to echo the senti- 
meuts of the surgeon inthe army of Napoleon, who, 
when requested to poison 500 unfortunate invalid 
soldiers whom it was inconvenient to take with the 
army or to leave behind, indignantly exclaimed, 
Neither my principles nor the dignity of my pro- 
fession allow me to become an assassin |" 


THE MANUFACTURE OF TEXTILE FABRICS 
AT POMPEII. 


* interesting particulars of the ancient 
K method of cleansing and finishing woven 
fabrics, as revealed by the ruins of Pompeii, are 
given by M. Beule, who inspected the remains of 
a falling and bleaching establishment in the 
buried city. The house in question was unearthed 
some time back, bat the descriptions of its contents 
seem to have been confined to the pictures. 

The largest and best executed paintings repre- 
sentative of the art were discovered in 1820, in 
the bouse of à fuller, opening on one side on the 
street of Mercury, and on the other on a street 
called after him, Fullonica. In the court a pillar 
covered with pictures was standing alongside a 
fountain. This pillar has been removed and de- 
posited in the Naples Museum. In the lowest 
division, a woman, sitting, hands a piece of cloth 
to n little female slave. A workman, whose tunic 
is closely tied around the vody, is looking at them, 
while at the same time carding, white cloak with a 
purple border, suspended from a stick. Another 
workman is in the act of sitting down alongside a 
crate of wicker-work on which the cloth is to be 
spread out; in one hand he holds a vase on which 
sulphur thrown on burning charcoal will develop a 
gas capable of bleaching the cloak. This is the same 
method, says M. Beule, which is used to-day. On 
another face of the pillar arched niches contain 
large vats where the goods are soaked. Slaves 
standing in those vats trample the fabric witb their 
bare feet in the same manner as Arabian women 
wash their Jiuen by trampling them against the 
rocky bed of a stream; this is what the ancients 
called ‘the faller's dance” (saltus fullonicus). 
The artist has painted with the same care the press 
with its two uprights, its two enormous screws, 
which were turned by means of cranks, in order to 
flatten the cloth beneath the planks which im- 
parted the necessary finish. Finally, the drying 
chamber is shown by long sticks hanging on chains 
from the ceiling. The linen is spread out on them; 
a slave hands to a young woman an open fabric, 
while the wife of the fuller makes a note of it on 
her tablets. I have visited with particular curiosity 
the houses in Pompeii where these pictures had 
been gathered. -I counted there in a court twenty- 


two tanks constructed of stone, and at different 


levels, so that the water could run from one into 
the other. Little benches in front of them served 
for the reception of the goods. At the other end 
of the court, seven smaller tanks served for 
fulling. The store-room, with traces of the planks, 
which were laid like rays radiating from a centre, 
the hearths, the drying chamber, may still be re- 
cognised. In other fullers’ establishments, I have 
seen very thick sheet-lead lining the interior of 
vats made of cement. Sometimes, also, we find 
jars fall of a greasy earth, which must be the fuller's 
earth of which Pliay speaks, and which contributed 
as much to the whiteness of the goods as the fumi- 
gation with sulphur or the urine which was collected 
in vases placed at the corners of the streets. Thus, 
despite the differences of time and processes, it has 
been established, to our surprise, that moderns are 
but little inventive, or, rather, that the ancients 
had already discovered all that was essential, 
rational, and suited to the requirements of the art. 


DRAWING FROM THE MICROSCOPE. 


AS easy method of making accurate drawings of 
objects seen in the microscope is almost a 
necessity for the student who wishes to make him- 
self proficient in the use of his instrument, and is 
of the first importance tothe beginner who desires 
to acquire a knowledge of the objects he examines. 
Independently of the fact that all real advance in 
the science hangs upon the multiplication and cir- 
culation of accurate representations of the forms 
and phenomena disclosed by the microscope to the 
eyes of skilled observers, the tyro, who may 
possibly be cut off from all communication with 
proticients to whom he could take his objects and 
bave his difficulties explained by oral and ocular 
demonstration, will find that the power of making 
a drawing of an object exactly as seen will be of the 
greatest value to him in his endeavours to acquire a 
kuowledge of what has been already accomplished, 
anda great assistance in his attempts to explore 
new clis; for a drawing is easily transmitted 
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through the post,and coming into the hands of a micro- 
scopist who has already passed along the same road 
and through: imilar difficulties, he is enabled to re- 
move the obstacle and explain away the perplexity 
of the student with a far larger amouut of assurance 
and consciousness of correctness than would be 
possible from the most elaborate verbal descrip- 
tion. In his treatise on “ How to Work with 
the Microscope,” Dr. Beale justly observes, “ It may 
be truly said that no real advance in our know- 
ledge of the minute structare of animal or vege- 
table tissues can be communicated to others, unless 
accurate drawings are made.” Yet, as a matter of 
fact, how very few amongst even earnest students 
of the microscope can draw at all, and what a very 
small number have acquired tho valuable art of 
drawing accurately. There are several ‘‘acces- 
sories to the microscope, which are more or less 
useful in enabling the observer to make a truthful 
copy of what he sees, not the least valuable of 
which is Dr. Beale's neutral tint reflector, some 

articulars of which will be found at p. 331, Vol. 
XIII., and an improved method of using it at p. 386 
of the same volume. 

One of the latest inventions for rendering the 
copying of an object as seen inthe microscope both 
accurate and easy, was recently described by Mr. 
Isaac Roberts, F.G.S., to the Royal Microscopical 
Society, and an illustration was published in their 
Journal, from the pages of which we reproduce a 
diagram of the little micro-pantograph” he has 


designed. With the appliances hitherto in use, it 
is questionable whether in many instances they do 
not increase the difficulty of making an accurate 
reproduction; but with this accessory,“ almost 
any one can, after a few hours’ practice, make an 
accurate copy of the most elaborate object, accom - 
plishing this, moreover, with facility. The instra- 
ment consists essentially of two parallelograms, 
haviug their major and minor sides and angles 
respectively proportioned in all positions in 
which the instrument can be placed. The 
major and minor sides rotate freely about the 
common centre or fulcrum, which is fixed to the 
eyepiece of the microscope in the focus of 
the eye-lens. A pencil is attached to the 
major end joint of the instrument, and a small 
glass disc ruled with a micrometer-lined cross is 
attached to the minor, or eyepiece, end-joint, in 
the position where pointers are placed. To see 
both cross and object at the same time similar 
focussing is necessary to that which is employed to 
see an object and a pointer. When drawing the 
hand merely moves a pencil over the paper, and at 
the same time and by the same action guides the 
micrometer cross-lines over the field where the ob- 
ject Appears in the microscope. The drawing paper 
should, of course, be laid on an inclined table 
capable of adjustment to the height of the micro- 
scope employed, the top being also made movable 
to suit the angle at which the microscope is beiug 
used. In the illustration Fig. 1 represents the 
micro-pantograph, and Fig. 2 the form and ap- 
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proximate position of the slit into which the minor 
end of the micro-pantograph and its support shown 
atthe top of Fig. 1 are inserted. In Fig. 1 Eis a 
glass disc with micrometer cross-lines ruled upon 
it. It is cemented over a small hole drilled through 
the centre of the rivet forming the joint at the 
minor extremity. A is a centre, or fulcrum, 
around which the parts of the instrument freely 
move. N is a holder for a drawing pencil, placed 
over a hole drilled through the rivet forming the 
joint of the major end of the instrament. In Fig. 2 

is a slit for the insertion of the minor end of 
the micro-pantograph withits support shown behind 
E Ain Fig. 1. The instrument being firmly fixed 
in position in the eyepiece to draw any object, it is 
only necessary to place the eyepiece in the micro- ° 
scope, adjust the drawing table to the height and in- 
clination of the plane of the pantograph, and with 
the right-hand forefinger and thumb guide the pencil 
with slight pressure over the paper, at the same time 
looking through the eyepiece at the object and 
guiding the centre of the micrometer cross-lines 
over the respective parts of it; an accurate draw- 
ing of the object will thus be traced upon the paper. 

Mr. Roberts has not patented this useful contrivance 
but freely presents it to all workers with, and students 
of, the microscope. Many of our readers will be 
able to construct the instrument for themselves, 
but, doubtless, our opticians will soon be in a posi- 
tion to supply it and adapt it to any form of miero- 
scope. For those, however, who may desire to 
make for themselves, it is only necessary to say 
that the length of the minor sides of the parallelo- 
gram within the eyepiece is jin.; of the major sides 
5jin., the instrument when extended to the full 
length measuring 12}in. 


NOTES OF COMMUNICATIONS TO THE 
ACADEMY OF SCIENCES, PARIS.“ 


NDUSTRIAL CHEMISTRY. — Decorative 
Palx TIN G on Trn.—Tinfoil is spread out upon a 
smooth surface, such as glass, the latter having been 
first moistened to aid the laying out of the foil and 
to maintain it in its position. The painting is then 
executed upon it in oil. This painting on tin, when 
dried and varnished, can be rolled np like ordinary 
paper-hangings, from which it essentially differs in 
posseseing all the variety of tones and colouring 
that oil-paintings admit of. The tin groundwork 
constitutes a waterproof protection, and, on 
account of its great flexibility, will follow the 
various monldings aud contours of the object to be 
ornamented. To the latter should be applied a 
hydrofuge mixture, when it will be ready for the 
decorator. This method can replace ordinary 
gilding, as the gold can be applied in the workshop 
and the gilt tin fixed afterwards. The advantage 
of gilt tin over gilding on other metals is that it 
is inimical to oxidation ; whereas it is known thet 
gilding upon other metals, and notably upon zine, 
deteriorates rapidly.—M. C. DANIEL. 


[M. Dumas, one of the Commissaries appointed 
to report to the Academy on the above communi- 
cation, was, with all who saw the remarkable 
specimens submitted, highly interested. He con- 
sidered it of the greater importance to see an 
industry of this kind develop itself, as it has the 
sanction of long practice under a somewhat different 
form. The Chinese, in fact, employ painting upon 
tin for their farniture and lacquer work, and that 
which one commonly takes for gold on these objects 
is nothing but leaf tin covered with a yellow 
varnish.] 


e 

Puysıcs.—LionrT or THE Vapour or Toprxs.— 
Vapour of iodine presents a number of curious pro- 
perties. The following is one that does not appear 
to have beeu previously noticed. This vapour at a 
high temperature gives out rays but little refraugible, 
furnishing a continued spectrum. Place in a tube 
of Bohemian glass a small crystal of iodine, and 
heat the tube strongly at a certain distance from the 
fragment; when sufficiently red, leave it to cool 
until almost invisible in the dark, the iodine then 
vaporizes rapidly. The coloared vapour, on arriving 
at the heated part, burus red in a very nice manner. 
Byadmitting an absorbing medium, theincandescence 
of this vapour can be produced in a very brilliant 
style. Seal in the interior of a glass tube a fine 
platinum spiral, which can be raised to a red heat by 
the electric pile ; then introduce pure iodine into 
the tube, and seal the same after having expelled 
the air; volatilise the iodine, and establish the elec- 
trical communication. The incandescent platinum 
becomes surrounded with a vacillating flame, of 
which the colour is moditied by absorption. It is a 
sha rich red, and gives a fluted spectrum. The 
author expects to draw from these facts some in- 
teresting conclusions, but, before publishing them, 
purposes to submit them anew to experimental 
veritication.—M. G. SALET. 


MerTEOROLoGY.—Ratn or Sanp Ix IraLyY.—A fresh 
rain of sand fell in Italy on the nights of the 19th 
and 20th of April last. The same meteoric cirenn- 
stances attended this as accompanied the shower of 
10th March last. A heavy and sudden storm began 
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on the 15th April on the coasts of Scotland and 
Norway, attended with a great augmentation of 
heat all over Europe. The tempest traversed the 
west and centre on the 16th, and Italy on the 17th 
and 18th, directing itself towards Africa. On the 
night of the 19—20th, it returned upon Italy, 
charged with sand from the deserts of Africa, mixed 
with organic matter.—M. P. DENZA. 


[We once witnessed a fall of blue clay and sand 
ander similar circumstances at Zante, which laid 
about the streets, and discoloured the trees and 
busbes, and was about an inch thick on the deck of 
a man-of-war then in the harbour.—J. J. L.) 


CHEMISTRY.—EFFECTS PRODUCED BY A CHASSE- 
PoT BALL IN 4 Case or Surcipe.—The lesions and 
derangements produced were such, that in the 
absence of other evidence, they might have been 
attributed to an explosible ball. The projectile 
presented a puffed up appearance. indicating a par- 
tial fusion. It seemed to have traversed the soft 
parts that it encenntered without sensible loss of 
speed, and to have been bronyht up sharply by the 
vertebral colamn, where its impetus had been con- 
verted into heat. The author considers that we 
find realised herein the conditions pointed out by 
M. Melsens as necessary for lead to attain a tempe- 
ratore of 315°, its normal point of fusion.—M. 
AnyvouLp THENARD. 


Prysics.—OpricaL PHENOMENA OBSERVED DURING 
A BALLOON Ascent.—During a balloon voyage on 
the 8th June last, the ascent taking place from the 
establishment of M. Flaud, near the Champ-de- 
Mars, Paris, the following phenomena analogous 
to the Spectre of Ulloa, were ebserved. At 5.35 p.m. 
the balloon had passed the-white cumuli that ex- 
tended horizontally at the height of 1.900 metres. The 
sun was hot, and the expansion of the gas (hydrogen) 
determined the ascent towards more elevated regions; 
but as these could not be attained without danger, 
owing to the limited supply of ballast provided, the 
valves were used to descend. At this moment the 
at ronauts were sailing above a vast cloud, on which 
the sun projected a confused shadow of the balloon, 
which appeared to ;be surrounded by an aureola or 
glory. exhibiting the seven colours of the rainbow. 
Hardly had they time to look at the first phenome- 
non when they descended about 50 metres. They 
then passed very near the cnmulas, which extended 
itself near the car and formed a screen of dazzling 
whiteness, of which the height was certainly not 
less than 70 to 80 metres. The shadow of the 
balloon now appeared near, very dark, and with 
great distinctness. The lenst details were visible, 
and the silhouettes of the voyagers were regularly 
displayed upon the silvery cloud, and when they 
raised their arms the movement appeared in the 
shadow. Theshadow of the balloon was surrounded 
by a rather pale elliptic aureola, in which the seven 
colours of the spectrum distinctly appeared. Ther- 
mometer 14° Cent. Altitude nearly 1,900 metres.* 
Sky pure: sun bot. The cloud, upon the vertical 
wall of which the apparition was produced, was of | 
considerable volume, and resembled a great block 
of snow brilliantly illuminated, There was a 
certain nebulosity surrounding the voyagers.— M. 
G. TissAN DIER. 

JohN J. Lake. 


THE MEDICINAL USE OF CARBOLIC ACID. 


Cr ACID is very largely employed in 

the treatment of wounds and festering sores 
of all descriptions; but hitherto few experiments 
have been made with it as an internal remedy. 
There is good ground, however, for believing that in 
certain cases it will be found a very valnable thera- 
peutic agent, and under these circumstances the 
Lancet describes some experiments which have 
been made by twa French savants to ascertain in 
what doses it may be poisonous. 


MM. Paul Bert and Jolyet, of Paris, have under- : 
taken experiments to make out this point. Between | 
forty-five and sixty grains will kill a dog of large 
size; nor should it be concluded that a man could 
bear a dose in proportion to his weight compared to 
that of the dog, as thirty grains of hydrochlorate of 
morphia have been injected into the jugular vein of 
a dog without killing him. Of course one-fourth of 
this dose would killa man. The above-mentioned 
authors state that carbolic acid is a powerful 
poison, which, very imprudently, is left in the hauds 
of anybody, either in solotion or in the solid state. 
The former is the most dangerons, as some weak 
solutions for internal use are sold, as well as very | 
strong ones intended for external use. Thus mis- 
takes may easily occur. MM. Bert and Jolyet find 
that carbolic acid acts like strychnine on the excita- 
bility of the spinal marrow. It increases its sensi- 
bility, like strychnine, at first; but it diminishes 
that sensibility, or completely abolishes it, when 
the convulsive stago has exhausted the medulla. 
The phenomena resulting from carbolie acid are 
said hy our anthors to be quite similar to those pro- 
duced by chloroform, chloral, ether, woorara, and 
the section of a motor nerve. 
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| tbat is if, for example, one shaft makes ten revolu- 


MECHANISM.* bring them into contact at one point, you will ob- 
; serve that whilst the communication of motion by 

(Continued from p. 480.) the rolling of the ellipses is perfect, the space 

F we refer to what may be deemed an ever-pre- , passed through in that circumference and this cir- 
sent characteristic of continuous motion com- | cumference is the same. Equal travels have taken 
municated by rolling, it will be seen in this—viz., | place in these elliptical wheels as regards the cir- 
that the curves used were of that class which re- | cumferences, but variable velocities in the shafts on 
turned into themselves. They are, in fact, com- | which the wheels are keyed. Take, for example, 
pleted curves, or portions of curves that may be | these elliptical wheels, and see how the velocities of 
completed, obeying a decided and aclearly-expressed | the shafts vary. There is a circle representing a 
law of formation as well as relation to each other. And | section of the shaft divided into thirty parts. At 
we may notice further, that the shafts or axles on | the present moment the pointer is pointing to zero. 
which these rolling curves are fixed, rotate. There | While the wheel has gone half round, the shaft 
is no other motion transferred by pure rolling than | ought, according to the ordinary law, to have com- 
such as is expressed by the word rotation.“ Some | pleted one half of a rotation, bat you will find it is 
may say that motion communicated toa straight | not so. The shaft has passed through twenty por- 
rack is a case of rolling, and that is not rotation. | tions of the circle, but the other half rotation of 
Practically it is not rotation; theoretically it is; the wheel takes the shaft through only ten portions. 


for a rack is a straight line, and in the theory of | Now, in these elliptic wheels without teeth, so 
mechanism straight lines are assumed to be the | long as pure rolling takes place, however varied may 
circumferences of circles with centres at infinite | be the velocities of the circumferences of the 
distances, for straight lines are really circles with | cylindrical shafts, tho circumferences of the wheels 
infinity for a radius. Farther, if“ rolling“ mecha- | passed are equal. There is no evasion of that law; 
niem he examined, it will be noticed that the driver but assume they are in such circumstances that 
and follower are so connected that the precise extent | they are unequal, then one of the surfaces must 
of motion of the driver is of necessity transferred | have slid past the other. A sliding motion has 
to the follower. In perfect rolling contact there is | entered into the mechanism which was not provided 
no escape from that law. The angular velocity, or | for at all. Perfection of werkmanship and inde- 
the velocity of the shafts, may vary, but the length | structibility of material can alone prevent a partial 
of the path of a point in the circumference of one | sliding in the very best of illustrative rolling con- 
wheel must be exactly equal to the length of the tacts. What, therefore, cannot be averted inust be 
path of a point in the circumference of the other | accepted. Hence we must recognise rolling contact 
wheel. Bear in mind that there is a distinction | motions in connection with the motions consequent 
between the angular velocity or the velocity of the | upon sliding, and we must therefore endeavour, as 
shafts and the extent of travel of a point in the | far as possible, to enlist the necessary sliding con- 
circumference of a wheel keyed on a shaft. tact motions to aid in the promotion of rolling con- 
Farther, the pathway in which the motion may | tact motions, the object being to impose an immut- 
be said to be transmitted is always in the line able law upon two pieces where one causes the 
joining the two centres of rotation. The curves | motion of the other. As, for instance, in the case 
in contact move. but the pathway of communicated | of clock-hands; if the minute hand did not move 
motion does not move. Remember, we are speak- | by an invariable connection with the hour hand, the 
ing of pure rolling contact. In this example of two clock would be very delusive. Sinoe there is to be 
wheels in rolling contact, the pathway in which motion | an immutable law between the two pieces, there- 
is communicated is a line adjoining the two centres. | fore, the uncertainties of sliding must be elimi- 
As soon as the touching parts of the circumferences | nated, whilst the presence of sliding must be recog- 
have left 1 line, they 185 ey ne pathway = nised. 
communicated motion and ceased to communicate s ; ; . 
motion from the driver to the follower. The point 1 19 N e ae. 55 
in the pathway where the contact takes place may | circles roll as before, and the pin mark a line upon 
move. It may vibrate, as it were, in a line joining ihe wood.. Cutthe ‘wood to thie line. and instead 
the centres of motion of the shafts, as in elliptic of the wheels rolling. let: armè 5 
and eccentric wheels, or it may be fixed, as in cir- carry the pencil-traced curve and a pin against its 
cular wheels. But in all instances of pure rolling edge. The pressing and sliding action of the curve 
contact motion, equal lengths of the two contact | on the pin will cause the shafts to move as the roll- 
ing of the wheels did. Mathematicians can show 
the identity of the motions, and that they are the 
same as though communicated at the point in the 
line joining the centres. Were it not so, the preor- 
dained law of velocity-ratio would be broken. 


The condition to be satisfied is that the motion be 
communicated exactly at the required point, and at 
no other. 


The mechanician, or rather the mathematician— 
for we are now entering into that province which 
is forbidden ground, since the problem in this phase 
belongs to the mathematician—must determine the 
sce i of curves which may replace these rolling 
circles, the circles being entirely taken away ; which 
curves shall so move in sliding contact that the line 
of pressure shall always intersect the line joining 
the centres of motion in the same point, or ina 
point whose law has been previously ordained. In 
the case of those elliptical wheels there is a law, 
and the point is continually varying. In the case 
of the circular wheels there is another law, and the 
point is constant. Although now trenching rather 
more on the province of mathematics than was ori- 
ginally intended, the conclusions to be drawn are 
go essential to the perfection of mechanism that a 
description of the principles which govern these 
conclasions must here be introduced. 


Let us see why to nso pure rolling contact for the 
communication of power is little more than theory, 
but to use it for the communication of velocity is 
practice, as those who were here on Monday last can 
testify. We had then the case of pure rolling con- 
tact for raising heavy weights; and if any of you 
go into theroom at the Arsenal at Woolwich where 
large timber is sawn, and ask to be taken below 
where the driving machinery is, you will see a large 
circular saw—tothe best of my recollection 4ft. or Oft. 
in diameter—the rotation of whichis accomplished by 
pure rolling contact. The saw is supported upon a 
simple shaft resting on two bearings. It is driven 
by two cones pressing against it. The cones have 
leather surfaces, with which they grip the saw, 
causing it to rotato, and in this case a high velocity 
is accomplished by pure rolling contact, and is 
utilised in the cross-cutting of baulks of timber. 

Teeth on curves, or, as we usually call them, on 
wheels (although all curves can be made into wheels), 
are now the accepted mode for the communication 
of such motion as would take place if the rolling 
was perfect. 

Let us see what should be the form of the tecth 
on carves, and how these teeth act and re-act upou 
each other. 


surfaces cross that pathway in equal times. 

Now, however, that motion is to be communicated 
by sliding, the relations between the moving pieces | 
are very materially modified. Not only may the 
direction of the pathway in which the point of | 
contact travels be ever varying, but the very idea 
of peripheries or circumferences rotating about the 
centres to which they are related, by sume re- 
entering law of curvature, vanishes. In rolling 
contact motions there are always peripheries; in 
sliding contact motions one or both of those peri- 
pheries disappear. ; 

Let ns see, then, how this preliminary alteration 
of affairs affects the mechanician in the case of 
rolling circles, ellipses, and lobe-wheels—by lobe- 
wheels are meant wheels based upon such figures as 
equares. with curves and teeth upon them (see Fig. 
9, p. 489), of which there are some very beauti- 
ful photograpbs on the wall, well worth close in- 
spection. It is cause for regret that, so little is 
mechanism appreciated as a study in England, that 
neither private enterprise nor the authorities in 
scientific muscums have either exhibited or are 
possessed of copies of the originals from which 
many of the numerous photographs of mechanism 
in this room have been taken. 

In the case of rolling circles, ellipses, and lobe- 
wheels, the velocities communicated depend on the 
ratio into which the point of contact divides the 
line connecting the centres of motion. This prin- 
ciple is applicable in all motions of pure mechanism. 
Aud there is a second condition. The freedom, 
perfection, and accuracy with which motion can be 
tran¢ferred are dependent upon the permanence of 
the line of directian in which the contact surfaces 
convey it. If the line of direction by which the 
motion is communicated varies, then accuracy in 
regard to the relations of the motions ceases. If 
the point is always in the same position in this 
line, then the velocity ratio of the shaftsis constant, 


tions, the other will make twenty; butif that point 
mover, the proportion of ten to twenty, or constant 
velocity ratio, fails. 

You will find in this model (subject to the irre- 
gnlarities attendant upon all practical illustrations 
of pure rolling mechanism) there is on each wheel 
n piece of coloured paper, and as the wheels are 
turned round you see that these pieces come to- 
gether again as atthe first. The velocity ratio 
hetween the two is therefore constant. That point 
does not move. If, however, we take the case of 
these elliptical wheels (Fig. 11, p. 480) and 

* By the Rev. Anrnun Rioa, M.A., being the Cantor 
Lectures delivered before the Society of Arts. 


—ũ— — —— — — — — — ——— —ä—— — —— ͤ . — —— H— 


(Ib be continued ) 


508 


LETTERS TO THE EDITOR. 


— — 


[We donot hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly a: 
pots ibis. ] 

All communications should be addressed to the Editi 
of the ENGLISH MECHANIO, 81, Tavistock-strect, Covent 
Garden, W. O. 


All Cheques and Post Office Orders to be made payable 
to J. Passmore Howaaps. 


“I would have every one write what he knows, and as 
mnch as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody doss, 
and yet to keep a clutter with this little pittance of hia, 
will undertake to writa the whole body of physicks: a 
vice from whence greit inconveniences derive their 
original. Montaigne t Essays. 


, In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears, 


— 


HARK BACK I—B. A. C. STARS—AND STAR 
ALTITUDES AND REFRACTION. 


14614.) —'* Vingo ” (query 12444, p. 471) should tara 
to Vol. XIII., p. 229, letter 1983; “H. Scienco” 
(query 18403, p. 471) te Vol. XI., p. 277; and “C. B.” 
(query 12465, same page) either to Vol. III., p. 194, or 
to Vol. XIII., p. 168, letter 1839. Excelsior,” too 
(query 12482, p. 496), who inquires about the calculus, 
will find a curiously simple exposition of the elemen- 
tary principles of the differential calealus and of its 
applications, in Vol. XII., pp. 861, 409, and 481, in a 
series of articles by Mr. Prootor. will hence derive 
a notion of the extensive class of probleme to the sola- 
tion of which it is applied. As for the integral calculus, 
it is indispensable in the higher geometry, and is em- 
ployed largely in dealing with the recondite subject of 
pertarbations, &¢., as also in certain branches of 
optics, and physics generally. If Excelsior will 
thoroughly master the ideas involved in Mr. Proctor's 
capital papers, he can go on to Todhunter’s two books, 
his ‘Treatise on the Differential Caloulas” and 
“Treatise on the Integral Calculus,” pnblishoi by 
Maemillan and Co. He, however, will soarcely got on 
withont a tator. 

I may answer “ O.” (query 12518, p. 497) by telling 
him that 73 Ophicebi is number 6166 in the British | 
Association Catalogue; but that it is not 73 Struve 
Ophinchi, as it ia numbered 2281 in his list. Farther, 
that Struve 2103 Draconis is B. A. C. 6410; that Struve 
2879 Pegasi is notin the B. A. Catalogne at all; that 
26 Pegasi is B. A. O. 7728; and, finally, that 86 Andro- 
med@ is B. A. C. 250. 

* Tyro” (query 12525, p. 497) asks a question which 
to answer in anything like detail would involve an 
employment of space searcely permissible in a letter. 
I will, however, do what I can for him. I may, then, 
in the outset, explain that refraction tables are chictly 
used in fixed observatories for the reduction of the | 
observed meridian altitades of objects to their true 
altitudes; and ina oase of this sert we should, of | 
course, for a star between the south point of the 
horizon and the zenith, add its declination to the co- 
latitude of the place of observation if such declination 
be north, or subtract it if it be south, to obtain its 
altitude at the instant of its transit. For example, 
what will be the meridian altitude of ; Pegasi at the 
time of its passage over the meridian, as seen from 
the Liverpool Observatory on the night of August 82 
The latitade of our supposed observatory is 53° 24’ 4", 
and its co-latitade, therefore, 86° 35’ 66’. If, then, to 


36° 35’ 56” 
we add 9 17 29, the star's declination north, 


we get 45° 53’ 25” as its actual meridian altitude. 


The quantity to be added to this, from Bessel's tables, 
to obtain the appareut altitude“ Tyro” can, of course, 
find for himself. He will do well to compate this cor- 
rection for some mean height of the barometer for 
every degree from 0° to 90°, and then tabulate it 
against the dezrees of north and south declination 
corresponding % particular ones of altitude for his 
own latitude. huis is exceedingly simple. If, how- 
ever, the star bo at some distance from the meridian, 
its altitude may be computed by the following formula— 


tan. y = cos. P cot. 3 


cos, 2 m in. 3 sin. ( + o) 
Cos. y 
where < is the zenith distance of the star, P its hour 
angle from the meridian, 3 its declination, and ¢ the 
latitude of the place. I need scarcely add that 90° — 
zenith distance = altitude. If“ Tyro" possesses the 
smallest acquaintance with the use of trigonometrical 
tables, he will have no difficulty in computing an 
example from the above easy formula; bat as for 
attempting to get the exact allowance to be made in 
setting the circles of his equatoreal,” that is a waste 
of time never perpetrated by the practical observer. 
As long as a star is sufficiently near the centre of the 
field for identitication, it is the merest pedantio refine- 
ment and supererogation to insist upon its being abso- 
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lately in the line of collimation of the telescope. Be- 
sides, I question much if any ordinary equatorial 
mounting will admit of such hair-splitting accaracy. 


A FELLOW oF THE ROYAL ASTRONOMICAL SOCIETY. 


SOUND (OR UNSOUND) THEORY. 


(4615. —Wiru reference to the query with which the 
letter (4607) of “The Harmonious Blacksmith” on p. 
489 concludes, I mast confess that (beyond the known 
fact that a confined column, or mass of air of definite 
length, vibrates rhythmically) I am unable to offer 
any satisfactory theoretical reason why a partly closed 
box should give greater resonance in connection with 
a vibrating string than a mere flat disc of wood em- 
ployed as a sounding-board; bat I have always under- 
stood and believed, that, as a matter of practice, it 
does. Of course, The Harmonious Blacksmith ” is 
familiar with the lecture-table experiment of increas- 
ing the sound emitted by a tnning-fork or bell by 
bringing it over the opening of a tube closed at the 
other end; and knows how enormously louder the 
resonant vibrations of the confined nir causo the 
audible note of the ‘fork to be. With his very great 
experience with stringed instruments, too, he must 
have had an opportunity of comparing the difference 
of quality in the tone of a guitar, which, like a violin, 
isa nearly closed box; and a banjo, which, I fanev, 
has no back atall. However, after all, ars probat arti- 
ſioem. The proof of the pudding is in the eating;“ 
and I cannot help wishing with F. R. C. 8.” (let. 
4598, p. 488), that our great musical contributor wonld 
have his funny fiddle oonstructed and played on, and 
fnrnish us with a fall, trae, and particalar account of 
the result. It would be safer to thoorise in the light 
of the knowledge thus acquired. 


A FELLOW or THE ROYAL ASTRONOMICAL SOCIETY. 


A GIANT PLANET. 


[4616.] —“ HrRAB Sew” (let. 4573, p. 482) altogether 
misapprebends his position and my own. My theory 
is in no sense “on trial,” merely because some one 
chooses ta imagine objections to it, or because I con- 
sent to explain what it really is. I would point ont, 
moreover, that in his remarks about my being 80 
great an authority,“ and again, 80 great and potent 
an astronomer,” he overlooks the fact that were I 
desirous of so asserting myself, I should refrain from 
making any explanatory remarks whatever in the oor- 
respondence columns of any journal, respecting the 
theories I have advanced. It is because I advocate a 
much greater degree of frankness than is at present 
usual among the stadents of science, and a much 
greater readiness to meet doubts and consider objec- 
tions, though urged by the tyro, that I myself adopt a 
course so different from that which is commonly par- 
sued. Such letters, and especially such rejoinders, as 
“Hpyrab Sen's,” make me doubt whether, after all, 
the ketter coarse would not be to yield to my natural 
tastes, and adopt the reticence of my fellow students 
of science. Certainly, that is the course which the 
consideration of my personal interests and convenience 
would saggest, and which I have long been urged to 
adopt by many for whose opinion I entertain a very 
bigh respect. $ 

Let me at the ontset point out that I should not be 
carefal to defend my theory against ‘Hyrab Sen,” 
even if he had attacked it. As a matter of fact, he is, 
for the most part, attacking points which do not 
belong to my theory at all, and have only been inci- 
dentally introdneed into my essay on the subject. 

As to the“ midway ” question, I reply that I used the 
expression midway rather than the technical tarm “ geo- 
metrical mean,” because it is proper to avoid technical 
terms in a popular essay. Again—having giren thenam- 
bers, [ did not proceed to explain in what sense J used the 
word, because it is not proper to insult one's readers. 
It it had occurred to me that any one would take mid. 
way to be synonymous with half way, or fail to 
see that 82,000 is not half way between 8,000 and 
810,000, I should have explained the matter for his 
particular benefit, with many apologies to the rest of 
my readers. 

I suppose it is quite useless to tell ‘*‘ Hyrab Sen“ 
that when I speak of the light of Jupiter being seen 
through the cloudbelts which seem to us the densest, 
I mean that the clouds may not be close-packed, and 
that, from the satellites, Jupiter's real surface may be 
seen between the clonds (through the cloud. belta, not 
throngh the clouds themselves). I mention in my 
articlo that the best telescopes show a multitude of 
minute cload-like objects ever the ruddy equatorial 
zone. 

As to a number of other ideas in Hyrab Sen's” 
paper, he is as free to entertain them as I am to uphold 
the contrary—freer, indeed, a good deal—since I find 
myself fettered by some degree of acquaintance with the 
known facts of the case, whereas Hyrab Sen” is 
apparently very little shackled in this way. 

There was no petulance whatever in my remark 
that “I fancy Hyrab Sen counts degrees Fahrenheit 
much as a schoolboy ceunts marbles.” It is precisely 
as I expected. Hyrab Sen" docs think that degrees 
of heat may be counted up, multiplied, and divided, as 
marbles are counted by the schoolboy. And thus the 
600th part of a temperature of 1200° Fahrenheit 
amounts, he imagines, to a temperature of 2° Fahren- 
heit! He may be aware, perhaps, that 1200° 
Fahrenheit correspond to 648-9° Centigrade; and 
according to his marble-counting method the 600th 
part of this temperature is 1:08° Centigrade, or nearly 
84° Fahrenheit. So that the 600th part of a certain 
temperature may by the marble-counting method be 
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shown to be either 2 or 84° Fahrenheit. I snbmit, 
therefore, that the method is open to objection. 

His remark, that the method is similar to that which 
Sir John Herschel need in estimating the actual heat 
of the sun, is exquisite. For cool audacity, and ricoh 
though unconscious absurdity, it can only be paralleled 
by that astounding remark in the preface to a certain 
elementary compilation on astronomy, which annoances 
that“ the altogether admirable Popular Astronemy’ 
from the pen of the Astronomer Royal” (a perfect 
masterpiece of popular writing) (may be looked upon 
as a sequel” to a book resembling the Astronomer 
Royal's work only in certain chapters which ought to 
be (bat are not) adorned profasely with quotation marks. 
Sir Jobn Herschel was a master on the subject ‘‘Hrrab 
Sen“ is trying his “’prentis hand” upon—a Goliath 
where Hyrab Sen” is not even a David—since, con- 
templating the great man's armour, he does not 
perceive that usum non habet,” and cannot even make 
a happy shot with his little sling and his well-counted 
marbles. 

It is unfortunate that “ Hvrab Sen's” method had 
not been thought of when Faye, Fizeau, St. Claire 
Deville, Becquerel, Viosire, Vaalle, and others, were 
maintaining before the Paris: Academy of Sciences (ae 
they etill maintain) that the sun's heat does not exceed 
10,000° Centigrade. “ Hyrab Sen“ might have come in 
triumphantly, first of all, with his known fact that the 
sun’s heat is demonstrably thousands of times greater: 
than that of red-hot iron, say 1,200° Fabrenheit— 
demonstrably, therefore, some millione of degrees 
Fahrenheit; but if that had not satisfied the Paris 
Academy he could have applied his marbJe-counting 
method to demolish tho unhappy Frenchmen just as he 
supposes he has demolished me with it. us, the 
gun's heat, according to these benighted beings, is less 
than 18,000 Fahrenheit; but “the sun’s rays at the 
earth's distance are spread over a sphere of the 
heavens which, roughly speaking, has a surface 47,000 
times larger than the sun's; therefore, 18,000° 47,000. 
or less than 2/,the of a degree Fahrenheit, must be the 
amount of heat the sun imparts to the earth“ 
actually less, by Hyrab Sen's“ very own marble- 
counting method, than the heat which, by the same 
method, Japiter is shown to supply to his outer 
satellite! 

Now, perhaps, Hyrab Sen“ can guess why I ‘asked 
him the question” instead of “ supplying a calculation 
myself.” I gave him rope, so to speak, knowing how 
pleasingly he would use it. He had been so very 
eager to show his prowess and to demolish mo, that I 
could not find it in my heart to pall him up ontil he 
had thoroughly shown his paces. With this desirable 
end in view I was quite willing to bide a wee.“ 

With dne deference to so great an authority,” says 
“‘Hyrab Sen,” “I decline to take Mr. Proctor’s asser- 
tion.“ about luminous objects,. for granted, and though 
I know it is the orthodox scientific view that distance 
does not diminish brilliancy, I shall still persist in 
believing it does.” Alas, for orthodox science! Bat 
probably Hyrab Sen“ understanda the facts oh which 
the accepted view ia based as little as he does thoas 
which he arges against it. He may, after all, be con- 
verted some day. The orthodox may breathe again. 

In trying to prove that “sunshine here is hundreds 
of times brivhter than the light ’ of a body heated to 
red ness, Hyrab Sen” indalges in the remarks tbat: 
“ sunlight is demonstrably thousands of times brighter 
than moonlight.” I take it-that “sunshine here ie 
pretty nearly the same as sunshine at the moon, so that 
in comparing the luminosity of red-hot coke with that 
of the moon’s disc, Hyrab Sen“ was comparing the 
former Inminosity with sunshine here, and not with its 
thousandth part. I do not expect him to see this, 
however. 

I quite understood Hyrab Sen “to refer to Zöllner» 
results, which I certainly. accept, in my essay, as the 
best yet extant. They are not what he supposez. 
He is all in a muddle on that part of his subject 
as throughout. and I really have not leisure to set him 
right. [I have always pitied poor Sisyphus.] Oalr 
let me remark that if, as he imagines, “there 
is no reason for supposing Japiter to be a better 
reflector of light than Mars” (1), my case is proved 3 for 
we certainly get from Japiter much more light than a 
globe of his size, constituted like Mars, would send us 
by reflexion. Of conrae, if Japiter is a much better 
reflector of light than Mars, so much the smalleris the 
balance of inherent lustre, 

But so far as Hyrab Sen“ is concerned, all this 
explanatory matter is thrown away, I cannot write 
farther on the subject. 

Ric Hann A. PROCTOR. 


REDUCTIONS BY NAUTICAL ALMANAC METHOD 
AND BY PROPORTIONAL LOGARITHMS. 


146 17.]—Ix answer to “ Aries” (let. 4612, p. 490). 
the Nautical Almanac method is altogether the most 
exact. The method given in nautical books is based 
on the assumption that the hourly change of declina- 
tion is constant from one noon to the next. Tue 
Nautical Almanac method is based on the assumption 
that the change in the hourly change is constant. 

Thus the sun’s declination changes from 21° O“ 40°4° 
to 20° 49° 98" between Jan. 16, noon, and Jan. 17, noon, 
1872, the change being — 11“ 81'1”. The rule in nautieal 
books, when applied to find the declination at 4b.. 
January 16 (or at noon, in longitude 60° weat of 
Greenwich), amounts to taking ½eths or Meth of this 
difference, or 1° 55°%", and subtracting it from 
21° 0’ 40°4.” i 

[By the way, Aries “ either has very inaccurate 
tables, or is unfortunate in their use; for the diurnal 
prop. log. of 11,31“ "is 8189, not 8198, and the are 
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to 1:0979 is-1’ 55", not 1’ 57”. The arc 

corresponding to 1:0970 (the true sum) is 1’ 55:2", as 
required. Again, in taking out the prop. log. of 20:4”, 
Aries“ has added, instead of subtracting, the prop. 
differance for 0°4".) 

Now, in the Nautical Almanac method, instead of 
that the differance for Mh., or — 11“ 31°1", is 
equally divided among the 2ih., which would give an 
hourly difference of — 288", we are given the honrly 
difference — 28°30" at the beginning of the 24h., and 
— 29 90 at the end. The difference between these or 
+ 0°90" is supposed to acerne uniformly daring the 
24h., giving an increase ef 04125 per hour. Then, if 
we take the average for the beginning and end of each 
of the first four hours after noan January 16, and take 
éhat as the change daring the hour, we get— 


For the first hour, — }(28°80" + 288418"). 
For the second hour, — è (26'34125" + 28:88250"). 
For the third hour, — 4 (28°38250" + 98:42875”). 


For the fourth hour, — } (28°42375" + 28°46500"). 
Adding which, we 


have, for the tonr? — 2 (28°80" + 28:4650”). 
= 1° §3°6300", 


as by the Nautical dimanac rule, whichis simply the 
just mathematieal way of deducing the value of the 
above summation. 

It will be obvious that we thas obtain a mach nearer 
approximation to the true valee than by a rule which 
does not take into account the hourly variation in the 


rate of change. 
So with the other eases. 
I would strongly o * Aries” and others to use 


the symbols °, , and ”, for degrees, minates, and 
seconds of aro. The symbdéls m. and s. for arcs are 
as perplexing as the symbols and for time. Captain 
Noble did excellent serviee to acience a few months 
ago by dwelling on this matter in- a paper read before 


the R. A. B.] 
Rronanp. A. PROCTOR. 


THE GYROSCOPE. 

(46168.J—Ivr A., Liverpool” (let. 4604, p. 486), 
means that I do not understand why the second law of 
motion holds good, he is quite right. If, however, he 
means that I do not understand what the law means, 
I must simply say that he is mistaken. 

His question If a cannon ball be fired horizontally, 
how is the resistance to a change of plane of motion 80 
mnillified that it becomes of no effect whatever,” is 
easily answered by a form of words which seems 
getting very much ont of fashion don’t know. (Par 
parenthèse, I may remark that the plane of motion 
is not changed. A.“ doubtless means line of 
motion.” Still my reply is, Tre not the least idea.) 

Parkinson, the eminent mathematician, remarks of 

the secand law of motion that “strictly speaking, it 
could only be proved by showing it to be trae for 
every individual case that can occur, which is mani- 
featly impracticable. But when the results of nume- 
rons and intricate calculations based upon it are in- 
variably found to agree with observation, we arrive at 
a moral conviction of ite truth.” 

Professor Nichol remarks, ‘‘ There is, perhaps, no 
principle in philosophy on which so much vain logic 
has been expended, so that it might appear based on 
mathematical reasoning.” 

A.“ is quite mistaken if he supposes that a weight 
can be swung by a string in a horizontal plane 
high as the point of support. It is no more possible 
to do this than to stretch a string so that it shall be 
atrictly horizontal throughout its length. 


Mogan A. PROCTOR. 


14619. — Ir Mr. Proctor (let. 4887, p. 480) is “ unable 
to spare the time for the proper disoussion of this sub- 
ject,” would it not be better for him to let it alone 
altagetber? I have that confidence in his intelligence 
and candour which assures me that if he could spare 
the time fer the due consideration and discussion of 
the sabject he would either at once admit that he has 
been.in error or put forward a convincing demonstra- 
tion of his accuracy. He is quite right as to the fact 
stated in the last santence of his second paragraph, 
bnt neither I nor any one else has disputed that fact 
in the current discussion. The question was not 
whether tho top falls slowly or q „ but why it does 
not fall at all. 

With reference to Mr. Proctor’s third p h, 
I would recall to his recollection that at the former 
time he refers to, he himself put forward an explana- 
tion with diagrams. I have as yet contributed no 
explanation to the Ene.isH Mecnranic. I oertainly 
contribated several letters on the former occasion, bat 
all I claim to have done in them is to have shown that 
various proposed explanations, and amongst them Mr. 
Proctor’s, were faulty. It strikes me as being a little 
cool for Mr. Proctor to advise that my explanation 
should not be published after he has himself made 
two attempts, which, to say the least, have not satisfied 
his readers. 

Mr. Proetor's fourth 1 is a random shot, 
which does not tell, for I have no new theory about 
nutation to bring forward. Mr. Proctor more than 
once reminds as that he has no doubt mathematical 
analysis affords a complete aocount of all the pheno- 
mena of the gyroscope.” I very much doubt, however, 
if ho has been able to spare the time for the proper 
study of the analysis he refers to, for I cannot under- 
stand bow, if he really had studied it, he conld say as 


shift the.plane in one direction and that of the oppo- 
site particle in precisely the opposite way, whereas the 
fact is that gravity tends to make both particles shift 
in precisely the same way—namely, in circular arcs 
having the point of support for their centre. The very 
first step towards an explanation is to point ont that 
even if the top were not spinning, gravity would not 
make the several particles move vertically downwards, 
but in ciroulararos round the point of support. 

other. words, gravity tends to produce rotation or turn- 
ing abeat a horizontal axis passing through the point 
of support, and it is the effect of the combination of 
this rotation, or tendency to rotation, with the spinning 
motion of the top which is the anbjeet of investigation. 


Glasgow. E. H. 


(4620.} —Ir you san spare room for farther discussion 
on this subject, I trust you will consider the following 
worthy of insertion, 

Since reading Mr. Taylor's letter (4510, p. 485), I 
have experimented on the weight of tops at rest, and 
when spinning vertically or at different angles, and 
I need hardly state that I detected or expected 
to detect the slightest diflerenoe in weight. I would, 
therefore, submit the following remarks to the 
notice of Mr. Taylor and others interested. I 
will frat take the case of a top A B spinning in 

mid air, withont the 
0 support A E, and con- 
sequently falling to the 
ground. Each particle 
has by the centrifugal 
force a tendency to 
move in the direction of 
‘the plane C D, at right 
angles to the axis A B, 
and having this ten- 
dency it mast reqnire a 
certain amount of force 
to overcome it before 
ithe angle of the plane 
C D can be altered; 
sand, therefore, suppos- 
ing the top to be spin- 
ning with safficiont rapi- 
diiy, the axis must 
reach the ground in the 
— ‘same or parallel plane 
to that in which it com- 
menced to fall, there being mo other force except 
the slight resistance of the air to change its direc- 
tion. Bat now spin the top and place it on ths 
support A B, at any angle, and it will remain in that 
position as long as the rotation is quick enongh to 
supply centrifugal force in the plane G D sufficiént to 
withstand the effect of gravity, as it is evident the top 
cannot fall without altering the angle of C.D. The 
whole of the weight is therefore borne hy the sapport 
AE. L. H. O. 


PERSPEOTIVE. 


[4021.]—-ALTnmouas you have decided to shélve this 
subject (rather early, by the way), I think you will 
admit that, as M. Paris (let. 4604, p. 489) charges me 
with begging the question, I am entitled tos reply. It 
shall be brief, however. 

First, I by no means begged the questien. The 
word vertical in my demonstration meant simply (as 
usual) perpandienlar to the plane of the horizon—not 
lines .appavently so, but lines actually so, like the 
aides of the supposed tomer. 

Secondly, it is not true that Iam unable to grapple 
with Oarpenter's diffeaulty; dut that I am unable to 
admit that there is any difficulty inthe matter. Of 
course the top of a tower (of equal breadth throughout) 
is farther from the sketaher than the base is; and, 
equally of course, it subtemis a smaller visual angle, 
or is optically narrower. Nevertheless, its sides mast 


be represented by parallel lines. Thus, let CA, DB 
be lines defining the side viewed, aud AB parallel to 
CD. [That M. Paris may not suppose I am here 
begging the question, let me point out thet AB and OD 
are the actual edges of a face of the tower; and that 
the parallelism spoken of is the real parallelism of 
these edges.) Let P be the plane of projection, E the 
eye. Then obviously the angle BEA is less than the 
angle DEC. Nevertheless, if a b cw be the projection 
of ABCD, we have— 


Hence a b: de:: 4B: DO:: 1: 1. That ia, a ö = de. 


This method of proof ean obviously be extended to 
the case where the tower is not looked at fall front. 

But my former proof is neater and more complete. 

(I may just add, as another and complete proof that 


he does in reply to J. M. Taylor, that the motion of | the vanishing-point of the sides of the tower (or of 
one particle under the action of gravity would tend to | any plumb-lines) is the zenitb, and that a line from 


the observer's eye to the zenith, being also vertical, 
cannot meet the vertical plane of projection. Hence 
there is no point on that plane (indafinitely extended) 
to which the projections of the tower’s sides converge— 
in other words, they are parallel. O. E. D.] 


r Ricwarp A, PROCTOR. 


(4622.]}—THE enlarged appearance of the moon 
when on the horizon offers an example of pictorial 
perspective. What is called a harvest moon looks, 
perhaps, larger still, which may be owing to the colour 
with which the vapours prevalent on the surface of the 
earth at that season tinge it. However, at all times, 
whether white or red, the moon on the horizon appears 
considerably larger than what is sometimes oalled its 
natoral size when seen at a considerable height in the 
heavens, and though it actually sabtends no larger an 
angle, yet to produce the same effeet in a pioture, it 
must not be drawn in trae (or linear) perspective, bat 
considerably larger, i. e., in pictorial perspective, to 
produce the effect of nature. Itappearsto me that this 
case is thesame as that of distant mountains, though, 
from difference of colour, distance and the proportion of 
enlargement would be different. I believe that in any 
position, high or low, the moon is in a picture drawn 
considerably larger than its actual size subtended at the 
eye. This size is abont 80’, and in a pictare embracing 
an angie of 45°, and 12in. in width, this laminary in a 
moonlight soene should be about jin. in diameter. I 
think an artist would portray a fall moon considerably 
larger than this, and a crescent moon larger still, in a 

ictare of this size; and a harvest moon larger again. 
ctorial perspective would demand this departure from 
exact linear perspective, and in a degree it would 
depend, perhaps, on the nature of the pigments used. 
t may be a question whether we shoald call the 
natural size of the moon that which we view on the 
herizon or ata high altitade. In favour of the latter 
view it may be said that the natural size is that whioh 
we perceive when the moon is in the moat usual posi- 
tion, i. e., considerably above the horizon. In support 
of the former we may say that the natnral size would 
be that which we perceive when looking in a horizontal 
direction, this being the most nsual way of looking at 
distant objects, and I am inclined to think that this is 
the more correct mode of considering the question of 
the different apparent magnitudes of the moon, and 
also of the san. Iam, of course, speaking of their 
horizontal diameters, and not the vertical, which are 
more or leas affected by refraction. 

I once noticed a curious example of this apparent en- 
largoment, in the case of a weathercock 4tt. long, 
which had been taken from the top of a ateeple 200ft. 
high, and was resting against the foot of the tower, 
from which I was about 100 yards distant. In that 
situation it looked immense—at least three times its 
at deep length, when in its usual place on the steeple, 
which would then have been 120 yards distant from 
me, and ought, according to the strict rules of per- 
spective, to have made it appear only 9in. short of the 
4{t. instead of tho apparent 62in. This is a very 
rough calculation, bat the appearance was sufficiently 
striking to establish the fact I have mentioned. 

While I am rambling, allow me to add a remark on 
let. 4538: While Mr. R. A. Proctor is, I need hardly 
say, correct in stating that the direction of motion of 
a swiftly-moving body changes slowly under the influ- 
once of gravity, the remarks of G. M.,“ perhaps, to 
the same effect, are liable to an erroneous interpreta- 
tion, which is of some importance, as they are in- 
tended to explain the matter to another. G. M.“ 
writes: A.“ is right in saying that a swiftly-moving 
body offers resistance to any force seeking to change 
the direction of ita motien.” The words “swiftly 
moving” are apt to mislead, as,if the swift motion 
were the cause of the resistance, which would be 
equally great in a slowly-moving body ora body at rest; 
and in the succeeding portion of the paragraph the 
mode in which the term deflecting force of gravity” 
is used is liable to an erroneous interpretation, which 
the sepsration of the deflection from the force of 
gravity (which is the cause of deflection, while the 
variable horizontal velocity of the body is the cause of 
ite variable amounta) would have obviated. 1 


148.J—O0D0n Areadian friend. The Welsh 
Shepherd,” in let. 4566, p. 465, quitting his pipe and 
erook, takes up the pen to writeme down an ass; of course, 
only a perspectiveass. I donbt whether in these days of 
dear matton and foot-and-moath disease our shepherd 
is jastified in leaving his flecks to wander at their own 
sweet will upon the breezy mountain with an impossible 
name to endeavoar to convert me from my faith in 
Brewster. Ido notever swear in the words of any 
master, and I would have sueeambed to (not conquered 
by) the Laputans cheerfally, had I not to my own satis- 
faction proved by experiment the trath of Sir David 
Brewster's opinion, that if we do not see the top of a 
equare tower to be narrower than the base, it is owing 
to an optical illusion. It is possible, but not probable, 
that our friend, The Welsh Shepherd,” may be a 
greater authority in optical matters than Sir David ; 
bat since his letter plating me in the perspeotive 
pillory, vice Dr. Oarpenter let off, reveals no original 
nor even noteworthy views, I may, perhaps, be allowed 
to pass his contradiction by. An ancient shepherd, a 
well-known co-respondent, was wont wherevor he got 
the-worst of a fight to take advantage of his patroness’s 
nebulons conveyance, and to retire from the contest 
under a cloud. I have no wish to imitate my ancestor 
in this strategic movement, if I quoto from Sir David 
Brewster's paper, in Good Words for 1902, what appears 
to bear upon the sadject. Sir David notices a series of 


310 


ENGLISH MECHANIC AND WORLD OF SCIENOE.—No. 384. 


Ad. 2, 1872. 


illusions relating to the vision of forms, such as plane 
surfaces and lines, mentioning the experiments of 
Bougner, and applies the results to the architectaral 
irregularities of the Parthenon and Theseum—upon 
which subject I shonld like our E. L. G.” to say 
something—adding, The beauty and apparent sym- 
metry of architectural forms must therefore depend on 
a certain class of optical illusions, which have not yet 
been sufficiently studied either by the architect or the 
man of science.“ I take the bearing of this to be thet 
the Greeks built to counteract or increase, as required, 
the illusions of the eye. Sir David then proceeds to 
another class of ocular illasions called the Inversion of 
Perspective, and he writes as I quoted in my first letter: 
This tendency of the eye to invert the perspective of 
rectangle prevents or diminishes that appearance of 
convergency on the plane face of a lofty square tower 
when we are standing not very far from the base. A 
photograph of the tower taken from the same spot 
would exhibit a painful convergenoy upwards, which is 
not seen by the eye; but, as I have proved, may be 
detected in a moment by means of a plummet held at 
a short distance from the eye. And it must be so, for 
the whole of perspective is based npon the simple fact 
that all bodies appear to diminish in size as they 
recede, and the top of a building being more distant 
than the base, the side must narrow as it rises. I am 
at present residing in a rather lofty house offering 
tolerable facilities for trying this question. Before the 
pane of a window raking a street I hung a plummet, 
and the sides of the houses in parallel perspective” 
converged as required. That the so-called horizontal 
lines, excepting the horizontal line, rose or dipped was 
too evident to need experimental verifying. The side 
of the house well represents the side of a square tower, 
and a plummet at a suitable distance (a sketching dis- 
tance) showed very clearly the same thing. Mr. 
Proctor’s demonstration begged the whole question. Of 
course, we all know the glass plate will show the rays 
in the cone or pyramid of vision to be vertical if they 
start vertical, and that is just what is denied by the 
anti-Laputans. As for the rules of perspective being 
deductions from observations made upon the glass 
plate,” that is sheer nonsense. Perspective rules were 
acted upon before a sheet of glass was made; and what 
is more, I very much doubt whether anybody ever did 
use a sheet of glass to verify or exemplify the rules. The 
fact is, the only true and pleasing perspective is oblique 

erspective. Bo much for lines; now let us take figures. 

raw a number of people in a market place; let the 
picture embrace an angle of abont 45°. I maintain, 
then, even on the same horizontal line the figures 
should differ in height, and any rifleman will see that 
at once; for as the figares at the point of sight must 
be nearer they must be bigger, a little, certainly, but 
still perceptibly bigger, or your picture will not look 
true. An angular measurement would show that they 
are s0. For convenience, however, in parallel perspec- 
tive we must in most cases disregard convergency, 
although when wishing to convey the appearance of 
great height I strongly advise it. 

Now as to the compromise question. There is no 
illusion better known than that respecting the slope of 
mountains, and few people who look at steep mountain 
sides are aware how much leas the inclination is than 
it appears to be. In painting mountain scenes the 
artist is justified in giving the apparent and not the 
real slope. Then as to colour: it is absolutely impos- 
sible to imitate the colours seen in natare, for they are 
the children of light, and we have only a dark surface 
for our brightest light, and dirty paints for the colours 
of the spectrom. If we can match a colour tolerably 
well, so must not do it, because to match one and not 
all would be to introducea false note. Having no light, 
no decent colours, and what is still worse, never the 
trna complementary colours, we can only produce some- 
thiog saggesting what is seen in nature by never re- 
} resenting any one thing very truthfully. Whenever 
this rale is forgotten, we receive a shock to our pictorial 


nerves, as we do when an artist paints to the “life” a 
cold round of beef on a tablecloth apres upon 
“ suggested ” grass. , . Paris. 


[The above letter was in type before the note at foot 
of let. 4605, p. 489, appeared.) 


UPWARD DEFLECTION OF BULLETS, &c. 

[4624.)—Nonz of gonr correspondents appear to 
have hit the nail on the head. I, therefore, send the 
following extract from a work by General Hay :— 
There is another point of great importance with re- 
gard to the range of elongated projectiles. It is asserted 
by Sir W. Armstrong and others that at certain low 
elevations the range of an elongated projectile is 
greater in the atmosphere than in vacuo, and the fol- 
lowing is the explanatien given by the former of this 
apparent paradox: ' In a vacuum the trajectory would 
be the same whether the projectile were elongated or 
epherica), so long as the angle of elevation and the 
initial velocity were constant; bat the presence of a 
resisting atmosphere makes this remarkable difference, 
that while it greatly shortens the range of the round 
shot, it actually prolongs that of the elongated shot, 
provided the angle of elevation does uot exceed a cer- 
tain limit—viz., abont 6°. This appears at first very 
paradoxical, but it may be easily explained. The 
elongated shot, if properly formed, and having sufi- 
cient rotation, retains the same inclination to the 
horizontal plane tbroughont its flight, and consequently 
acquires a continually increasing obliquity to the curve 
of its flight. Now, the effect of this obliquity is that 
the projectile is in a measure sustained upon the air, 
just as a kite is supported by the current of air meet- 
ing the inclined surface, and the result is that ite de- 
scent is retarded, 80 that it has time to reach to a 
greater distance.“, T. S. USBORNE. 


EDIBLE MUSHROOMS OF ITALY. ` 


[4625.}—In England, though fangi are abundant 
and various, only two are used as articles of fcod, and 
these two are, perhaps, the least savoury of the edible 
mushrooms. The reason of this exclusiveness appears 
to depend principally on the ease with which the com- 
mon aod fairy-ring mushrooms can be distinguished 
from their poisonous congeners. On the Continent, 
and especially in Italy, various kinds of delicious 
mushrooms are constantly to be found in the market, 
and form a pièoe de resistance in all the fare bills of 
the restauranta, be they of the better or of the lowest 
class. The best and most easily recognisable fungus 
is certainly the porcino (Boletus edulis), a very com- 
penl, fall-flavoured, and nourishing mushroom. When 

all grown it is about Sin. in diameter, with a brown 
cap, and pale sulphur-eoloured gills (resembling in 
textare fine brain coral). The stem is very firm, and 
measures Sine in circumference. Raw, the smell is 
like cedar wood; cooked, the taste and smell are like 
the finest pate de foies gras. The usual mode ef cook- 
ing is to slice the porcino very fine, stow for a short 
time in butter or oil, and then add parsley and garlic 
(chopped), salt and pepper, to liking. Bo * meaty is 
the flavour ef this mushroom that it serves to flayour 
potatoes, rice, &c., as well as a meat stew would do. 
The next in the order of culinary merit is the reale 
(Amanita Cesarea). This curious fungus at its first 
appearance on the ground looks exactly like an egg. 
In twenty-four hours the white top splits open and dis- 
closes the bright orange cap, which then presents the 
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appearance of the yelk of an egg (boiled hard) laying 
in its white. In another twenty-four heurs the stalk 
has shot up, carrying with it the yellow cap, which ex- 
pands until ita diameter is about Gin. Fried, the taste 
of this ly beautifal mushroom is almost indis- 
tinguishable from that of a good Both this and 
the former are largely used in the manufacture of 
Italian pickles. They are also preserved for winter nse 
by immersion in strong brine. Besides these, the 
common puff ball (Lycoperdon), the fingers (Afan- 
nine), are also much used. 

Most of these are found in England. I have myself 
eaten the Boletus edulis, gathered at Wimbledon, in 
the strip of wooded land which now forms the Wim- 
bledon Wood. Puff balls are also abundant there. 

The annexed figures give an idea of the pecaliar 
forms of these Italian fungii. Fig.1 is the porcino; 
Fig. 2, the reale; Fig. 8, the same fally expanded ; 
and Fig. 4, the Afannine. 8, BOTTONE. 


THE HARP. 


[4626.] —Many beautifal things perish that it would 
be desirable to preserve. The piano, which, after all, 
is a harp in a box, in fact, an improved dalcimor in its 
best forms, is indeed a miracle of human ingenuity 
and ability. I do not at all purpose to set up the harp 
in opposition to it. I want the harp to live as well as 
the piano, and it has merita which commend it to that 
distinction. For the price of one good piano you may 
have, perhaps, a score of harps, gladdening as.many 


families and as many performers. A well-made harp 
will last four times as long asa well-made piano. It 
can be carried about. Itcan be taken into the garden, 
or from one chamber to another. The harper begins 
by tuning his instrument, which, therefore, is always 
in tune when played upon. The pianoforte player, 
however, unhappily does not know how totune his 
instrament. Fancy, then, the effectin a piece of musio 
of even one string out of tune. Bat oftentimes there 
are many strings so; in the country or in a colony, 
therefore, the instrament (speaking of the piano) too 
often falls far short of being the comfort which it 
oaght to be, which, under like circamstances, a 
harp would prove. Buteven in towns the piano is very 
often out of tane. The player, let us only reflect, is 
not tanght to tune his instrament. In other respects 
tuners are not always athand. Economy keeps many 
persons from sending for them, and learners are too 
often condemned to play on discordant instead of 
accordant instruments. The result is painful to the 
listener, and tends to injare the learner's ear, as no 
performance can possibly prove satisfactory on a tase- 
leas or partially tuneless instrument; in fact, the 
money paid tó pianoforte tuners, too often needed 
afresh when their backs are just turned, would do 
more than meet the interest on the money that a harp 
might cost. A good performance on a good piano in 
perfect order is, indeed, a treat. Nevertheless, its sister 
the harp, which I would in especial for 
dwellings which cannot afford a good piano—and any 
other is not worth having—is capable of yielding results 
which the piano, whatever may be its perfections 
otherwise, cannot realise. 

On the thirty-six string harp the rule is to take the 
fifteenth string, counting from the top down, as the 
key-note, and make it G by means of a taning fork. 
Lest the wires should not bear this tension in the upper 
octaves, the fourteenth string may be taned as G in the 
firat instanoe, thereby reducing the tension through- 
out. When the harp, however, is strang with su- 
ciently fine and well-tempered wire, it will bear the full 
concert pitch, the more so as I believe this pitch bas 
of late n reduced. And I may here mention at 
once that the eight lowest strings consist of No. 13 
wire, the next six of 20 wire, the next seven of 22 wire, 
the next seven of 24 wire, and all the reat of 25 wire 
brass or steel. The strings are secured at one end to 
a common turned perforated wire pin, with square 
shoulders to yield a purchase to the key, and a second 
pin with a notch on it to serve asa bridge, for all the 
world like an Erard harp, that may be seen in asy 
music-shop window. The lower end of the wire, 
secured to a bit of wood about an inch long anda 
quarter inch wide, is first attached. 

The advantage of taking the fifteenth string as the 
keynote is that the highest note at the top is G and the 
last note in the bass is also G. In some of Egan's im- 
proved harps, however, two additional strings below low 
G were added, making thirty-eight in all, and thas 
rendering the instrament more complete. I have one 
of Egan's harps. Egan himself is now no more, but I 
found one of his workmen in York-atreet, Dablin. His 
daughters were soamstresses, and this workman resided 
with them. He offered to supply a superior harp for 
£10. An equally effective but not so handsome an in- 
strument may be constructed for a considerable less 
sum. By looking at the French harp a constructor 
might borrow many hints as to the pins and genera) 
arrangement. The wire strings at their lower ends are 
passed through holes which must either be made in s 
metal plate, else triangalar bits of tin must be thrust 
into the wood above the aperture, to bear the imme- 
diate stress of the string. Apertures also must subsist 
in the back of the sounding box to permit the tatro- 
duction of the hand and the proper adjustment, which 


‘is easily managed, of the lower end of the string. 


The key of G with one sharp—viz., F8, is the only 
key in which the Irish wire harp, in fact, is played. 
Possibly the Welsh arrangement of multiple atri 
might suit. I do not myself think it woald suit, 
as for pedals, they are out of the question along with 
wire strings. In tuning the Irish or wire the 
octaves are first tuned in unison, beginning with G, 
fifteen strings down, then tuning the octaves up and 
down correctly. The fifths mast then be arranged, 
then the thirds. The F$, however, it must be recol- 
lected, only acoords with the fifth below. Bat any tyro 
in the art of music and, à fortiori, any professor of 
music, can set this matter right. Tbe musio would 
have to be arranged for the key of G. Irish performers 
always play the treble with the left hand, the bass with 
the right. On the French harp the treble is played 
with the right hand, ds on the piano. But this is of 
no particular moment. Any harp music in the key 
of G will suit the wire and any professional maa 
is competent to instruct players. The „ 80 
far as I know, is the same in respect to all harpa. 


In regard to the Irish or wire-harp, the length of the 
pole or pillar is some 5ft. or so from base to sumuit 
Its length depends ox the length of the soundboard or 
box, and that again on the length and carvatare cf the 
comb. The lowest G string is 4ft. Gin. long, the next 
G is 8ft., the next G 1ft. 8in., the next G 10jin., the 
next G 7in., and the highest G Bin. The length of the 
soundbox is abont 4ft., its breadth below 18in., and 
depth 7}in.; above its breadth is Sjin., ita depth Agu. 
The comb is 2ft. in direct length; but it has a vertical 
as well as lateral curvature or slew, which adds to the 
absolute length. Ita depth is from 8jin. to 4in., and 
its thickness about lj?in. It is, furthermore, built in 
vertical sections, breaking-joint (say) of oak er 
mahogany, so as to add to its strength and permanenes. 
The pillar may be of oak, the soundboard or bor of 
pine. The soundbox is tapered from bottom to top, 
the front is rectangalar, the back carved. But in 
copy which I have of King Brian's barp, and w 
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must have been jewelled at the end of the comb, the 
back is rectangular as well as the front. The whole, 
speaking of Brian's harp (the belly excepted), is richly 
carved, and all the barpe have an ovolo or chamfer 
running along the upper edge on both sides. On the 
whole, the Irish or wire b is capable of very sweet 
effects ; of quick as well as slow music, diminuendo and 
crescendo passages alike; of shakes, arpeggios, and 
harmonics; and even in the key of G, that in which it 
is commonly (I might say always) played, it is capable 
of producing almost every sweet and gracious cadence 
fitted to cheer and solace, so far as music is fitted todo 
so, the heart of man. IXION. 


[4627.]—I may add to " Vertamnus's” reasons for 
il eharp (ancient or modern) having fallen into disuse, 
the following :—A person having learnt to play on that 
instrament must either carry it over his shoulder or 
employ a man to convey it for him, if he ever wanted 
to exhibit his skill in other honses than his own. I 
began to learn the harp, but discontinued doing so for 
thie reason, none of my friends possessed such an 
instrament, while no one was without a pianoforte. 
It's not ‘* convaynient |” F. F. G. 


AN IMPROVED BEEHIVE. 


14628.—Ix continuation of my letter (4187, p. 
251), and as a reply to our friend, E. T. Grays’ letter 
(4871, p. 854), I herewith give answers to his questions, 
and comply with his desire as regards the promised 
honey-taking machine, accompanied by other smal) 
necessaries. 

1. If the bees are in a 
hive, procure an empty 
straw hive or box, turn 
the hive with the bees 
in upside down, and place 
the empty one over; then = 
by a continuous tapping a 
or knocking on the un- 
dermost hive tbe bees will 
at once ascend into the 
upper one. As soon as 
thia has taken place, and 
you are satisfied that the 
queen has ascended, re- 
move the upper hive 
gently, at the same time 
putting a cloth over to 
avoid letting the bees out pi * 
again. Set the hive in an 
upright position while 
you prepare as follows. — 

f possible cut some of - 
the combs out of the old 
hive, aud as near as pos- 
sible fit them into the 
new frames, then place 
six frames in the stock- 
room (three overand three 
under), procure a piece of 
oilcloth (say Ht. by 8ft.), 
lay this on the ground 
close behind the new 
hive, then bring the hive 
or box with the bees in, 
and quickly and car fally 
remove the cloth, and in 
the same moment strike | 10 
the hive sharp down on fl 10 
the oil-cloth, when al! 
except a dozen or so will 
lay on the oil - cloth. Take 
hold of the two sides of 
the oil-cloth, and tumble 
the mass of bees into 
their new honse. Place 
the windo in its position 
and close thadoor; leave 
them to arrange themselves quietly, looking at them 
in about six hours’ time to see that all is right, when 
you will most likely find them clustered and building 
new combs. When a swarm is obtained the pro- 
ceedings are the same, only easier. 

2. It might be an improvement, though not neces- 
sary,and would be more expensive; my bees have 
wintered over when there has been 10° below zero of 
frost, in hives of wood lin. thick. 

8. There is no advantage in having longer frames. 
In the improved hive there is ample space for brood ; 
better have more hives in better order than larger enes 
in disorder. 

4. As regards loss of heat, I have not noticed any- 
thing of this sort; bat in Woodbury low, broad hives, 
I bavo had my bees destroyed, and lots of honey in the 
hive, the area having been too great for them to travel 
over in the severe cold. In the improved hive the par- 
tition boards being closed, and the honey-room filled 
with warm material, is sufficient. 

The honey-taking machine will be easily understood 
by referring to drawing (Figs. 1 and 2), showing side and 
end elevation. A is a revolving, upright shaft, worked 
by means of the bevel wheels E, and handle D, or 
simply by handle F, where wheels cannot be procured; 
B ia the can in which the honey is caught when driyen 
out by the centrifagal force as shown. The can is 8in. 
deep. The frame, with comb and honey in, is laid flat 
on @ perforated plate, which is supported by small 
angles of tin-plate, 2in. from the top of the can, as 
shown. The four distance-pieces pass through holes 
made to correspond, so that the contd rests flat on the 
perforated plate. The holes in the plate are five-six- 
teeaths of an inch in diameter, and the seven-thirty- 
second part of an inch from centre to centre. O is a 
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Sliding weight to balance the can and honey on the pin 
or centre H; the dotted lines show the can in repose, 
when not revolving. The speed is about 100 to 150 
revolutions for the can; this drains the combs 
thoroughly, and the frame and comb can at once be 
replaced in the hive to be filled again. 

igs. 3 and 4 show a contrivance I have, which may 
suit others, for diminishing or closing the entrance of 
hives as the winter approaches. I is a revolving square 
on the centre O“, fixed the sliding door K, which is 
shown down, or covering to the entrance, except for one 
bee to pass at a time, when K is raised as high as the 
slots L will allow. I can be turned to suit any of the 
three sizes of opening, or in winter can be closed en- 
tirely, except the perforations. The dotted lines show 
the entrance behind K. This simple contrivance 
saves all trouble of narrowing the entrance by means 
of stones, sticks, &c., as one often sees, and to the 
great annoyance of the bees. The whole slide is of 
zino, and is neat and effectual. 

Figs. 5 and 8 show a frame fork for taking out and 
setting frames into the improved hive, and the mode of 
using will be easily understood by looking carefully 
at the sketches. 

Fig. 7 is a very usefol little tool. I call it a guide 
layer. It is used as follows :—Small pieces of clean 
wax are put in at P, until half full, it is then held over 

candle or lamp at R until the wax is melted, when wo 

o a frame and draw the nose S along the middle in- 
side, thus leaving a small string of wax asa guide for 
the bees to build by. This I have found much simpler 
and better than gnmming or glueing strips of old comb 
or wood as a guide inside frames, and the bees build 
‘mach more accurate from this mode, and prefer frames 
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with this sort of foundation. In a hive where I tried 
three frames (one prepared thus, a second with a strip 
of comb carefally glued on, and a third with a thin 
strip of wood one-sixteenth of an inch square glued 
on. On the first they built a beautiful comb at once; 
the second they did not reet until they had peeled every 
morsel off; and the third they took no notice of, and on 
removing the second and third, and giving them frames 
prepared by the guide layer, they commenced and built 
beautifally. 

It may interest some, and, perhaps, encourage others, 
who have a silent doubt abont the improved hives, 


when I state that up to the middle of Jaly there has |. 


been 951b. of honey taken from one hive this year. I 
have little donbt that before the season is over the 
same hive will yield 10lb. more, and 251b. will then be 
left for winter use. Thus the hive will in one season 
yield 105lb. saleable honey, or a total of 180lb. col- 
lected in one season. 

It would be interesting if our friend Mr. Abbott 
would give us a few lines on the best mode of supefy- 
ing bees by means of chloroform. 

Also, can any bee-keeper say or explain why bees are 
so vicious at the time of collecting honey from back- 
wheat ? At all other times I can tumble them about as 
I like, but while buckwheat is in season there is no 
going near them without a head-dress. 

Nyborg, Denmark. Brer-KEEPER. 


LIGURIAN BEES. 
[4629.)—Havina become a reader of the ENoLISH 
Mecuanic, and Anding that the subject of bee-keeping 
is widely interesting to your readers, I venture to give 
you an instance of success which to me is surprsing. 


Having kept black bees in Woodbury hives for four 
rears with but indifferent results, as good, though, as 
I supposed our locality admitted of, I suddenly became 
ligurianised. and early in the spring applied to Mr. 
Abbott, of Hanwell, for a ligurian swarm. It arrived 
on April 28. Wretched weather followed, when I 
“tickled not their nostrums with a feather,” as Tom 
Hood says, but their palates with ‘soothing syrup,” 
of which they had about Alb. to keep them in heart 
and hope till brighter times. As soon as fine weather 
returned, not wishing to paurerise the little commu- 
nity I left them tə shift for themselves. It was not 
long before the hive was well filled, and they seemed 
to have an emigration echeme in contemplation which, 
however, was given op in consequence of seme rising 
young bees, soon after I had placed on a Woodbury 
super, discovering that their honse had a story more 
than the community generally supposed. This addi- 
tional space was filled by about Jaly 10, when the bees 
commenced hanging ontside very thickly. On the 15th 
the supor was removed, containing eight splendid 
combs, thick, white, and all sealed, and weighing 44lb. 
without the honey board. Tare about 4lb. I now 
tried the weight of the hive (straw Woodbury, but you 
may guess my dismay, not unmingled with satisfac- 
tion, at finding my weighing apparatus not equal to the 
occasiuon—60lb. being its limit, and my hive weighing 
more. No need to feed, clearly, and thinking that 
perhaps more could be done, a bell-glass, 7in. in dia- 
meter and 7in. high, was placed on next morning. 
This contained a good-sized piece of new but dirty 
empty comb. This super to-day (Jaly 26) is filled 
with comb, all stored and nearly half-sealed. When 
finished it will weigh 10lb. net. The sweets of bee- 
keeping ought to be honey and sugar. If all swarms 
aig like this one, bee-keepera would get a little of 

oth. 


Avenue House, Acton, W. 


CO-OPERATIVE STORES. 


(4630.] —Ma. R. R. Suits produces (in letter 4570, 
p. 465) excellent reasons, though not new to me, for 
calling things by their own names, and against calling 
them by other things’ names, and against the endless 
mutual delusions, superstitions, and knaveries, and 
polluting debasements of soul thence bred. Ifa tenth 
of 38. 8d. be assumed, as he assumes it to be, in this 
particular case, the jast remuneration for the work 
described, then this neither denotes 10 per cent., nor 5, 
nor 15, nor any particular percentage to be more 
proper than another, or proper at all, to be charged 
“ npon the cost price.” It would simply denote, if bis 
facta were a true average specimen of the business 
(which of course they are not), that a farthing a parcel 
was a shopman's just due—tho same for a half · ounoe 
parcel as for a half-stone, or half-quarter. Of course 
this is not the case, and whoever gets a parcel, large 
or small, from the shopman for a farthing over the 
wholesale value of its contents, robs him. Bat to be 
robbed is what one who reasons no better, and has no 
worthier aims, iv made for; and what we must always, 
while he is such, hope and pray, for God's and man's 
sake, and soul's and bodies’, and society's, and every- 
thing's sake, may continue to be his lot till its lesson is 
learnt. 

As for his difficulty abont coinage, if he could get 
and read an American pamphlet called“ Equitable 
Commerce,” or some others by its author, Josiah 
Warren, of Massachusetts, he would find that sA 
coinage difficulty has been and would be soom solv 
wherever there are labourers reasonably sober and in 
earnest, by their leaving the metal coin to those 
who desire it. None can make it necessary to oom- 
merce or life, where labourers are wise and in earnest. 
lt is one of the grossest of superstitions, though taaght 
even in universities, that coined money was either 
invented to facilitate, or ever did facilitate, exchanges. 
It was invented with no sach aim, bat solely for paying 
taxes; and its use in commerce anywhere has been 
purely accidental, secondary, and unneeded. The 
works of Mr. James Taylor, aod even his small 

amphlet entitled Political Economy Illustrated by 

acred History” (Seeleys, 1852), establish this very 
clearly. Indeed, great commercial nations, as Egypt, 
Assyria, China, attained their highest refinement and 
power without using coin. The two former had no 
coin till their conquerors, the Persians (ite first in- 
ventors), imposed it; and in all ancient lands it was 
the badge of conquest. The Old Testament shekel was 
a weight, and no coia to be reckoned by tale, till after 
the captivity. 5 A 

While the most mischievous superstitions, as this of 
the utility of coin, are left untoached, attempts are 
made on every side to dub as superstitious,” and so 
to hide away, such damning and analterable truths as 
the easential detilement in the touch of all“ trade“ as 
now understood; that is, all remuneration by per- 
centages on anything, or rather, by un red, unpublished 
profits, instead of definite and publicly known fees or 
wages, a fixed fee for a fixed service. It is the height 
of at onoe absurdity and immorality to set forth (as I 
have seen the Examiner newspaper do) that there can 
be any trader, as the word is now taken, any of the 
class Adam Smith defined (Book I., chap. 6) as re- 
ceiving profits of stock,” whether the poorest or the 
wealthiest in England, who is not a lower creature 
than any not ao receiving—any professional man or 
labourer, the poorest. He is as essentially a lower 
order of creature, as a fox is lower than a 8. Bernard's 
dog; nay, more so, because he is not, qua trader, 2 
creature of God. The Creator has made men, mape 
them to be labourers, and professional men, and even, 
in a more limited sense, made kings, aud with still 
more limitation we may say, slaves, slaveowners and 
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even landowners; but He has made none a trader (i., 
profits of- stock receiver, or of dead stock, in the 
senses so carefally defined by Adam Smith in the above 
chapter), nor amywhere made it necessary there 
should be any euch person; especially not any with 
dark receipt thereof—that is, in concealed or unpublic 
amounts, great or small. That is the black polluting 
element affecting the shop and all connected with it, 
the darkness of the opaque till, not transparent like 
the professional man's. The choosing of that opacity— 
choosing darkness rather than light—is what consti- 
tates the trader essentially a baser being; not 
defiled by what entereth into the man, but by what 
cometh ont of the man, his choice. This is why we 
havea degraded caste, not in the vaguer senso the word 
may be applied to the outwardly ragged, but degraded 
in soul, polluted and polinting—a trath it is worse 
than useless to hide, since it must survive and rule 
both the rise and destruction of twenty nations of 
shopkeepers.” And a degraded class means, observo, a 
elasa that ought not to exist—one whose existence all 
ly men must seek to make more and more diffleult, 
till, by God's blessing, it is made impossible. This 
is why I hold, and have always held since being of 
an age to even look at Adam Smith's book or its 
subject, that eombination against the trader class, 
and for the restraint of trade as now defined, is 
the only religious act possible to us English of these 
days, the only worship of the Almighty ; because the 
only work really for, and not against His creatares. 
In all other so-called philanthropies, and godlinesses, 
and faiths old or new, from an Order of 8. Benedict ” 
to one of Comte, the 85 “ Christianities,” the priest- 
hoods, dumb on al! living iniquity as bees alighted on 
honey, beating the air, and prodding only at dead 
Satans, I can see only the live Satan's lanzhing-stocks 
and very Welcome allies. Show me a body of meu that 
are making less profits of stock possible—an 
Antonio ef whose acts a Shylock might complain“ he 
doth bring down the rate of nsance hore in Venice,” 
action that tends toa lessening the gross source of 
Schedule D income-tax, or, in short, makes bat one 
penny of “ profits of stock grow where twopence grew 
fore—and there, I hold, is Divine Service, but no- 
where else in this many-altared land and day of ours. 
Every workman who is combining with no fellows to 
prepare any such union as I described in let. 8044 
No. 848), but looking to have always an employer“ 
(or worse, tobe one), or lazily swallowing, as creed, 
respectability’s fundamental assumption, that one 
man's capital must employ other men with none, and 
that employer and labourer must be two men, is by 
every day, whether of work or strike,” only riveting 
the chains of bis brethren, and children if any, 
strengthening the bands of their devourers—i.¢., the 
enemies of mankind, ghostly and bodily,” as our 
catechiem saith, and farthering, to the utmost that in 
him lies, the reign of all iniquity and misery. And 
every one, workman or not, who is combining with no 
others to supersede the butcher, the baker, and every 
adventure-shop in succession, by establishing shops 
and shopkeepers of their own (each the customers’ own 
property and hired servant) in some such way as I 
described in let. 4080, ie one who, hitherto, I hold, had 
better for maukiod not have been born, even if he have 
givon ue more than Peabody. 

God's servant Etienne Leclaire is gone, and accord - 
ing to the Pall Mall Gazette some officer from Versailles 
appointed to succeed him, and so the Maison 
Leclaire,” to be stereotyped, probably asa kind of 
almshonse, at tbe point to which he had brought it, | 
with a permanent Devil bribe” (let. 8044, rule 8) 
of 25 per cent. Now, of course, wherever there shall | 
be a competition of divers Maisons Leclaire, which 
there must be in each trade or mauufacture, in every 
place that is to become anything but a social hell and 
permanent trap-door to hell below—the first factory of 
men good enongh to keep their capital together by 
a 20 per cent. bribe will undersell those that need 25, 
and thus, competition in righteousness, instead of in 
dark pelf-filohing, will gradually bring down the 
“rate of naance,” which means bringing down all evil, 
and advancing all good. The writer (let. 4570) com- 
plains of a wrong mode of competition making 
traders worse. Pray, who has chosen the ground of 
competition ? E. L. G. 


ARTIFICIAL MANURES. 


(4631.]—I ast much obliged to Mr. Allen (let. 4565, 
p. 465), for ths notice he has taken of my letter on this 
subject (p. 881); but I beg to assure him that the 
* heresies it contains were put forth for a purpose 
a purpose which will be partly served, if I can obtain 
the attention of chemists and others, who may be able 
to experiment on the question whether plants require 
nitrogenous manures. [think one of the first * facts 
in connection with agricultare which I learned to 
appreciate, was that the most valuable mannres at pre- 
sent known are those containing nitrogen—and that 
for cheapness and ease of application the salts of 
ammonin were the best. Since then, however, many 
factg have been brought to my notice, which, thongh 
not exactly converting me from an opinion, the truth 
of which has been proved over and over again in prac- 
tice, auggest the idea that by some means or other, yet 
to be discovered, plants may be made or induced to 
obtain all the nitrogen they require from the abund- 
ance of the atmosphere. An interesting article from 
the pen of Mr. G. E. Davis, on p. 400, of Vol. XIII., 
contains the particulars of some experiments in this 
ccnnectiżun and a clear statement of the hypothesis. I 
presume that ho has been too busy of late to make 
farther investigations, which must of necessity occupy 
much time. M. Deherian (see p. 314, antc) also pro- 
pounds a theory to account for the fact that plants do 


contain more nitrogen than was contained in the 
manured earth; bat Mr. Davis's paper is the more 
complete, and I commend it to the attention of Mr. 
Allen and others interested. 

T expected to be severely censured for the heresies 
in my letter, but at present they seem to have fallen 
ou unprepared ground. The one idea which underlies 
the vague notions I have hitherto formed, is that some 
" manure” may possibly be discovered, which will 
enable the plant to absorb nitrogen from the atmo- 
sphere; if any one can tarn ona little ‘light or knock 
the idea on the head, I shall be obliged. 

In roply to Mr. J. M. Taylor (let. 4527, p. 488), I 
have had no experience with the manure obtained by 
Moale's system; but I bave seen the extraordinary re- 
sults obtained by the use of the sewage tank. Blood 
manure seems an excellent thing for roses, at all 
events. Bat I commend to his attention the article on 
p. 219 ante on the experiments at Blennerhassett farm, 
and the reports of those carried on by the public 
spirited enterpriso of Mr. Lawes at Rothamsted. At 
the latter place, plots of ground have been fertilised 
with various manures, and crops of corn grown npon 
them for twenty-eight years in succession. In the 
table published in the Gardeners’ Chronicle the average 
production for the last twenty years is given, together 
with the yield of last year (the 28th season). The weight 
of the grain per bushel is not a matter of much moment 
here, where space is an object, bat it is worthy of note 
that the highest weight (C0lb. per busho)) was obtained 
only from corn grown on land fertilised with farm- 
yard manure (14 tons per acre). The best yield from arti- 
Jicial manures during the twenty years’ average was ob- 
tained from a compound of the sulphates of potash, 
soda, magnesia (200lb., 1001b., 1001b.), 3} cwt. of super- 
phosphate, and 6001b. of ammonia-salts (sulphate and 
muriate equal parts), por acre. This manure prodaced on 
an average of twenty years 38} bushels of corn per 
acre, as oppesed to 861 bnshels obtained from a similar 
manure in.which the 600lb. of am monia-salts -was - 
placed by 550lb. of nitrate of soda. The other in- 
gredients of the two manures were exactly the same, 
be it undsretood, so that the ammonia manure gave 
1} bushel more than the nitrate of soda manare ; but 
hero itmanst be pointed out that:the 550bb. of nitrate 
of soda is equivalent to only 400lb. of ammonéa-satts, 
and on. looking tothe experiment in which only that 
quantity of ammonia-salts was employed (the other in- 
gredients being the same), I find that the yield was 
only 854 bushels, or exactly 14 bushel /¢ss than the 
soda manure. Bat now comes the clincher. In the 
28th season the yield from the manure containing 
400]b. ofmmmonia salts had fallen to 22}, that from 
the 600lb. to 27%, while that from the nitrate cf soda 
manure had only fallen to 31} bushels, giving the latter 
an advantage of 124 bushels per acre (2lb. extra per 
bushel as well) over the manure containing an equal 
amount of nitrogen in the shape of 400lb. ammonia 
salts, and an advantage over even the 60Ulb. ammonia 
manure of 7 bashels. Nor is this all. The yield 
of straw which in the twenty years had sh an aver- 
ago of 853 and 413 cwts. per acre, for thg 400ib. and 
600lb. ammonia-salts, and 414 for the 550lb. niteate of 
soda manare, had fallen in the 28th season to 27 and 
353 forthe.ammonia manures, but had actually in- 
creased to 43] for the nitrate of soda manare. Nor 
evon is this all? When 660lb. of nitrate of sadu alone 
was tried against its equivaleat, as far as nitrogen is 
concerned, of 400lb. ammonia-salts alone, the yield was 
26 bushels against 22} from the latter—the average re- 
salt for twenty years; but when the 28th season is 
reached the nitrate of soda gives 17% bushels to 10} 
from the ammonia ealts. On another plot, however, 
ammonia-salts (400lb.) equalled the 550lb. nitrate of 
soda (taking into consideration the weight of the grain) 
during the twenty years, bat foll off to 10 bushels in 
the 25th season. The weight of straw produced by the 
nitrate of soda also had the advantage during the 
twenty years, and was abont double that from the 
ammonia in the 28th season. 

Those old-fashioned farmers who look to the manure 
heap for fertilising materials, and keep oattle in sufi- 
cient number, will take heart again when they 
find that tho plot manared with “ farm yard,” at the 
rate of 14 tons per acre yielded 85 bushels (60lb.) per 
acre (f more than the compound containing 400lb. of 
ammonia salts), and was not merely the only manure 
which kept ap its average to the 28th season, bat stands 
out prominently as the one manure which gave an 
increase over the 20-year average, the fignres being for 
last year 89 bushels of 60lb. corn with 40} owt. of 
straw. This letter is however, running to a greater 
length than the editor will like, bat I must mention 
one thing that bears on my heresy.” One plot un- 
manured continuously“ for 28 years actually yielded 
last year 104 bushels per acre, or trer-eiyhihs of a 
bushel more than the best of tho two plots annaally 
supplied with 400lb. of ammonia salts gave during 
the 28th season. The difference was actually greater, 
for the corn from the unmanured plot weighed 2!b. 
per bushel more than the other. To avoid misunder- 
standings, I mention again that the 28th season means 
last year, whilst the average has been strack for the 20 
years ending 1871. Ishall be glad of any information 
on the subject, bat I have said enough for the present, 
and only wish to observe that my ‘‘ heresy” bas at 
least as good a foundation as many of the dogmas we 
have recently had in the ENGLISH MECHANIC. 

BauL RYMEA. 


THE COMING STRUGGLE. 
[48682.]—TneE editor of the Metrological Magazine 


| 


into actual hostilities, wanld seriously impede the pro- 
gress of Science! The Astronomer Roya! has, it 
appears, pronounced the magnetical and meteorologieal 
observations at Greenwich to be“ the best in the world: 
while of the Ker observations the editor of the 
Meteorological Magazine remarks that practically it 
has no published results by which it can be jadged.” II 
so great a disparity exists betwean tho two observa- 
tories, we ask in the name ef Science, whore ia there 
room for straggle? Wall the younger sister seek to 
put a stop to the continuous and systematic course of 
meteorological observations carried on at the far older 
observatory, or will the elder sister seek to render 
nugatory the efforts of the more recent establishment ? 
“To sam up the whole argument,” saya the editor of 
the AMetewrological Alagazine, ““we consider the two 
observatories bave essentially divergent objocts: Green. 
wich, the continuity of observation and information 
respecting secular changes; Kew, the verification of 
instruments and original physical research.“ 

Tho most important sabject for consideration is ths 
serious impediment to the progress of meteorologics! 
science likely to result from a struggle between the 
two observatories. May we not ask ourselves the 
following question: What if the authorities at Gresa- 
wich and Kew be at issne with each other, are we to 
consider that meteorology will suffer to the extent sop 
posed? If Greenwich be the model meteorological 
establishment, which it undonbtedly is, can it supply 
the data, ercep! sor one station, for elucidating those 
questions in meteorology which have led to the 
appointment of the Meteorological Committee and tha 
establishment of the Meteorological Office? The 
science of meteorology needs a broader basis than 
either the observations at Greenwich or Kew can 
supply; and even with regard to the secalar chan es 
which Greenwich from its louy-continued series of 
observations is best able to elucidate it is necessary to 
remark that such elncidation can only have reference: 
to the spot on the earth's surface on which the instra- 


‘ments are planted. With the machinery in daily work 


at the Meteorological Office the most spleadid results 
may be realised. There may be and doubtless is 
room for great improvement, but if ever meteorology 
is elevated into a science of induction and previsian, 
8 her elder sister mstronomy, it must be by the em- 
ployment of a large number of observers at distant 
stations forwarding their observations to head- quarters 
three or feur times ta day. So far as observation is 
concerned, an ostablishment of the natare of the 
Meteorological Otice, is better calculated for elncidat- 
ing the meteorology éf a count than an isolated series 


= obser vations at.ma@ingle station. Nevertheless, four 


ing the mamerical valaes of the meteorological 


elements the Greenwich observations are unrivalled. 


It is generally admitted that meteorology is bat in its 


infancy. Now, an infant needs nursing, and it isa 


sorry sight to see the nurses leaving the infant to do 
the best it can while they settle their differences as 
to the best mode of nursing it. It is to be hoped that 
no difference will arise between two of the principa! 
meteorological establishments of the country; bat, ta 
use a howely phrase, the Committee and the Ohe: 
will givo “a strong pull and a long pall, and will pall 
altogethor,” to advance the science which they colti 1s. 
W. R. Binr. 


— 


PIGS, RABBITS, AND SHELL-FISH. 


[4633.]—I nave been waiting with somo degree of 
impatience, hoping to see this questiou taken up ani 
exhanstively examined by some of your medical 
readers; bat save the short reply of Mr. Buottoza, 
which gare what [ may eall the chemical view of tè: 
question, we have had nothing more than the hacknered 
phrases which have beennsed almost from time 1m mem>- 
rial in condemnation of pigs, rabbits, and suvell-nah. 1 
confess that. I was slightly astonished woen I read tb: 
remarks of “Sarah” on p. 283, because, althoega I 
had heard remarks in disparagement of rabbits ani 
shell-fish, I had no idea that besides boing *‘ caers 
and impure diet they exercised a “vilo and loweriss 
influence on the mind,“ and consequently are the cao 
of much ‘crime and misery among the lower orias 
Looking through spectacles of a diferent tint & 
t Sarah's ' one might be inclined to aus peot that mut 
of the orime and misery was origiuated by isa 
cient supplies of food, which oheap rabbits and shel- 
fish would go a long way to connteract. Be this as 17 
may, however, lobetur“ has had to answer fur a gree 
mauy evils shrewdly laid at sts door, aud so hs: = 
salmon, the king of fish; but how eatuer of tex 
articles of food can be capable of producing a love 
intlaence on the mind I do not understaud, aisheag: : 
quite appreciate the force of Byron's lines 


Who'd pique themselves on intellect, whose nso 
Depends so much upou the gastric juice. 


A great point seems to be made of the wisdom wh: 
forbad the Jows to partake of pork, while otber epza- 
mens of the self-same wisdom seem to b- re- 
ignored — for instance, the blood question. Bat ais 
matter of fact, man was permitted to eat all kinds 
animal food which he lusted after for some years œ 
fore the laws detailed in Deuteronomy were proms 
gated; aud besides, the pig is locked upon ay as = 
clean animal antt for human food by other Basan 
nations (was this wisdom, too ?), but was certainly 1 
in Palestine for some purpose or other bot Sen r. ' 
and 4 D. 29. Bat iuto this “ wisdom” part of 
question a- affects the Jews I do not care to go. 

imagine there may be climatic reasons why tha py 4 


not suited for food in hot coantries ; for it 1 very cert 


has just announced the fear that signs sro impending | that he is a favourite source of animal provender 


of a coming stragzle" between the authorities of ths 


northern and cold regions. The cause of this goarn 


observatories at Greenwich and Kew, which, if ripened / {avouritiem is the very simple fact that of all dome = 


— — = — 
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animals, the hog (Sus acro/ulosis) is able to accommo- 
date himeelf to circamstances, and to put up with the 
very “ narrowest” of these without becoming thin and 
melancholy. He will live and thrive on all kinds of 
food, animal and vegetable; his stomach will digest 
what other and probably “choicer” animals cannot 
swallow without danger. He is very prolific, and 

readily fatt-ne on good food; and from China to the 
western prairies of America ‘he forms a girdle round 
the earth, and is eaten alike by the most refined and 
the most debased of nations. By what process a pig 
can turn barleymeal into unwholesome flesh is for his 
opponents to explain; for given a healthy pig fed on 
wholerome materials, ‘and can any one say that he is 
more linble to disease than the domestic ox or sheep? 
(Will!“ Arotes“ ray what the ravages ” caused by a 
pork diet in the Crimean army were ? I think the ill- 
nessa there was due to “short commons.“) Of course 
the omnivorous disposition of a half-starved pig will 
lead him to partake of garbage which will do him no 
good; bnt I doubt whether piggy ever had a more deadly 
disease than rinderpest, pleuro- p neumonia, or ſoot-aud - 
mouth, and even the Tania does him less harm than 
s flokes „» do sheep. Bat piggy is accused of causing 
consumption (1), skin-diseases, sorofula; he is said to 
furnisb ns with round and thread-worms, rud the tape- 
worm—several correspondents writing as if there were 
bnt cne species of Tenia. I do not feel compelled to 
offer evidence in refutation of the first three charges 
at present, because I think the boot is on the other 
leg, and evidence should first be offered in support. 


But as regarde the charge relating to intestinal worms 


I beg to point out that a very unnecessary degree of 
alarm has heen spread abroad—or more correctly, per- 
haps, a kiyhly necessary degree, if the public will only 
make their alarm felt; for so long as pork is alone 
credited with the origin of worms“ the alarm is 


mischievous, bat if all the likely sources of tbat and 


similar nuisances are taken into consideration it 
cannot fail to be productive of good. Many of your 
correspondents who would shudder at the idea of con- 
tracting tapeworm from eating pork, drink a glass of 
London water with gusto. Bat listen now, to what 
Dr. Cobbold says. He has been speaking of the Russian 
Cossacks, who to a man act as hosts to the beer tape- 
worm (Tenia mediocancllata), and he proceeds : „For- 
tunatcly, the adult parasite seldom does sorions in- 
jury to 'the bearer; but the larvo of some of these 
tapeworms are dangerous, aud it 
therefore, that we should be especially on oar guard. 
Thus, if you or I were to drink a glass of water contain. 


ing two or three eggs of the Tenia solium, whose larvea | 


reside in the pig (and we might very well do that, for 
if thero were 1,000 eggs in this tumbler of wator you 
wonld not see the slightest trace of them with the 
naked ave) they would become transformed in our in- 
terior into oysticerci; and, as they have an awkward 
habit of betnking themselves to the vital organs, 
especially the brain, it necessarily follows thet they | 
wonld sive rise to serious symptoms.” Now, although 
the 7. solium is a difficult guest to get rid of, I think I 
wonld prefer to play host to the adalt, than be a de- 
veloping-place for its eggs and the habitat of its larva, 
Besides the T. solium and 7. mediocanclata, there ia 
the T. eckinoooccus and T. cenurus. The T. echino-uccus | 
resides in its adnit state in the dog, but in its larval | 
condition inbabits the ox, sheep, the deer tribe, the 
horse, the asa, and man, to whom it is really of surpass- 
ing interest (Dr. Cobbold), oceasioning the death of some 


— —— — . — 


is against them, 


sumed for food. Probably when spawning, in J). 
Jane, and Jnly, they are unwholesome, and the byssus 
invariably should be removed. Oysters have been always 
looked upon as a delicate and nonrishing food. Oockles 
are largely eaten, and so are whelks. Shell-fish live on 
wholesome food, and why their flesh should not be whole- 
some too I really do not know. The Italians call them 
the fruit of tho soa ;" and, after all, the choice of fish 
to eat and to reject depends entirely on the flavour 
of the flesh. Salmon itself is unwholesome, if not 
positively deleterious, at one period of the year, 
altbongb that has the requisite fins and scales which 
the eel (the most delicate-fleshed fish) is supposed not 
to pos:ess. Why does not Sarah condemn the eel 
—especially the conger—as vile and lowering?” 
What shall we ray of the ordinary fowl, and the duck, 
the latter of which will eat almost any offal, and is 
very nice with groen peas I thick, Sarah?“ And yet 
let the duck have a fishy“ taste, and ob, what nn- 
wholesome diet.“ Depend upon it, the human 
stomach is capable of extracting nourishment from 
ather flesh and other fish and other fowl than we wot of. 
The French ent frogs and snails—and consider them 
delicacies. Wo 3 N and periwinkles. Tastes 
differ. That is all SAUL RYMEA. 


EYEPIECES. 


has replied to my note on the subjecteof eyepieces. 


what to my query, the farther to elucidate this 
important subject. I assume the image from a para- 
bolio mirror to be trnly rettBeted: from. the flat or 
priem; if this be received through the medium of a 
Hoyghenian eyepiece, it will, B apprehend, be some- 
what distorted, for the-eyepiece is not aplanatic, ergo, 
the image is imperfect. If, however, the Hayghenian 
eyepiece is applied to the refractor, the object-glasa, 
being imperfectly corrected, receives the necessary 
correction from this eyepiece, hence the comparatively 
admirable definition (minus secondary spectrum) of a 
Dallmeyer instrument. My idea of substitating a com- 
plete magnifying instrument in lieu of a non-achro- 
matio eyepiece is not new, bat I consider that it has 
never been officiently tried. 

To F. R. A. 8.'s obvious objection of want of light, 
‘I submit that a wide-angled objective gives an extra- 
ordinary amount of light, in spite of the numerous 
surfaces (that is, six more than an ordinary eyepiece), 
and I fancied that if sufficient light came through a 
narrow slit and the numerous prisms of the spectro- 
scopes from a second or third magnitude star, such a 
| blazing object as the sun's corona or the moon would 
| give snificient. I alluded to the moon, as, if her details 
could be more effectually s:lved, we might gain some 

insight into the difficult subject of the early history 
of the sphere we live upon. Although I was aware of 
the law which renders her not the best subject for my 
. purposo, the magnification of the atmosphere is a bar 
to all forms of eycpieces, aud is, in my humblo estima- 
tion, tho fraitfal cause of the many wonderful dis- 
coveries, spectroscopic and telescopic, we get iu popular 
, Scientific papers. The late Mr. Ross was of opinion 
that an achromatio eyepiece was yet wanting to com- 
plete the microscope; this has not yet been attained, 
.and I have, after numerous experiments, come to the 
same conclusion as Mr. Ross. For delicate observa. 
tions I have long since discarded B, C, and D eyepieces, 


hundreds of our fellow subjects every year. “I take | for I find tho acute curves destroy the definition of tho 


leave to assert, on evidence which I have been at some 
pains to obtain, that every year 200 or 800 persons die 
in England in consequence of their having swallowed 
the eggs of the Jenin echinococcus.” (Dr. Cobbold). 

The 7. cenurus, the larva of which is found in the 
brain of the staggery “ sheep, becomes adalt in the 
alimentary canal of the dog, and is propagated by 
thousands. The rabbit also acts as host to the cenurus. 
But enough is as good as a fenst. I should not have 
devoted so much space to Mr. Pig, were it not for an 
announcement that large quantities of pork are coming 
from America, which will enable dealers to retail it at 
6d. a pound, at which price it will doubtless meet with 
a large sale. To guard against parasitic worms 
cook thorongbly ; to guard against unwittingly hatching 
egrs, mix alcohol with that glass of pare (I) water 
drawn from any source into which sewage or the drain- 
age water of fields can flow. Thus ends piggy: a great 
deal of bad meat can be found at market, bat no more 
in proportion than of beef and mutton, and unless your 
readers can advance better reasons (2) than those 
already publisbed, I think pork will still be an article 
of diotin this country. 

Bat what shall we say of the rabbit? What has he 
dono, orwhatcan he do? Well, the rabbit is no worse 
of than the hare—though the domestic rabbit is, 
probably, like all other animals which man has bronght 
into subjectiop, more liable to disease than the hare. 
The flesh of the rabbit is certainly digestible, and 
though I have heard that it is at times poisonous, in 
consequence of the animal eating some herb, I beg 
leave to doubt whether any serious results can be 
traced to the employment of rabbits as food. 

Shell-fish are rightly or wrongly looked upon by 
many with auspicion; but large numbers of lobsters 
and crabs, and immenee quantities of mussels and 
periwinkles, are annnally oonssmed without the con- 
bumers exhibiting any ill effeota. It is true that per- 
fons have been poisoned through eating the longs of 
beth crab and lobster; but surely that fact should not 
condemn their nee as food, avy more than an attempt 
to digest a bullook's bide would pat a veto on beef. 
If the lobster is condemned, why not the shrimp? 
Mavsela are also accused of causing dangerous illnesses, 
bat it is very certain that millions of tons are con- 


finest objectives utterly. I depend upon the A's and 
, lengthened tube for amplification. 
“F, R. A. S.“ will observe that these views are at 
5 with his observations. as to the power 
| Browning's mirrors will bear; he will not, I hope, 
consider this as a contradiction, but simply that my 
ideas of perfection are unreasonably beyond attain- 
ment at present. Berey SUMMERCITY. 


HEATING- BY HOT AIR. 


14685.) —Tae idea of heating plant houses by means 
of hot air is not by any means new, bat I believe that 
Mr. Housman is the first who has carried ont in a 
successful manner. Ho exhibited a model of his 
apparatus at the recent show at Birmingham, and has 
drawn renewed attention to the subject in a letter to 
the Journal of Horticulture. I send an extract in order 
that your readers may understand the principles of the 
system, and express their opinions on it. 

Believing, he says, that the time has now arrived for 
a reconsideration of the question whether hot-air heat. 
ing may not, in many instances, successfally compete 
with hot-water heating; and having daring some years 
past practically succeeded with a method of air-heating, 
I was induced to exhibit a model of my system at the 
late Royal Horticaltaral Show at Birmingham. [ havo 
reason to think that it received some notice from per- 
sons well qnalified to give an opinion on its merits, aud 
I write this with a desire that the expression of snoh 
opinion shoald be elicited. I am far from claiming 
superiority in every case; in fact, where a town“ of 
glass has to be warmed from one soarce of heat, I see 
no likelinood of the agency of water being superseded. 
Bat for buildings placed in a range, or heated 
separately, I think from the hot-air system many 
advantages may be secured which are not obtainable, at 
least not readily obtainable, from the hot water. 

Conceding that some equivalent must be foand for 
the large heated surface of moderate temperatare, 
which is an admitted necessity for successfal culture, 
I sabmit that such an equivalent may be found in the 
cooling effects of rapid currents of moist air passing 
over a gill stove highly heated. It is when circam- 
stanoes are favourable to the inducing of sach rapid 
currents that I claim the balance of advantage for the 


hot-air system. If. after constraeting;w firebox in sach 
a manner that the fire shall not impinge upon metal, 
we dome it over with a box of wronght iron 8ʃt. square, 
wo shall have, in addition to the brickwork, a heating 
surface of 45 square feet. By adding gills, 12 on 
each side, and Sin. deep, we increase the surface to 185 
square feet; and if we can subject this extended surface 
to the refrizerating effects of a moist current of air 
rushing over it with many times the velocity of the 
currents from the ordinary hot-water pipes, we have 
the means of effecting our object—viz., the delivery of 
large quantities of not too fervid air. This object once 
attained, advantages belonging to the system become 
apparent. The air fine, which, unlike the old smoke 
fine, requires no special care in its constraction, 
delivers its heat throngh slides, which by a simple ad- 
jastment apportion tho supply at will, or they can be 
made to shut it off altogether—no meen advantage 
when sun heat meets fire heaton a fickle day. The 
air so admitted is fresh air, bearing with it the healthful 
influences of tho outer atmosphere, and sensing, by 
the velocity of its incoming, the ab rial perturbation so 
gratefal to plant life, and for every gallon of fresh air 
admitted a like qnantity is expelled; so, assuming the 
area of inlet to be 4 equare feet, a like area of outlet 
will be required, and this is necessarily equivalent in 
a house 60ft. long to zin. of top air always left on. 

If this system can bo brought into successfal opera- 


(4634.].—Wira hia accuztomed kindness “ F. R. A. S.“ | tion in a small way, it will be just the thing for 
I; amateurs growing atove-plants, or for service in the 


beg to thank him, and at the same time to add gome- | greenhouse on occasions. H. C. G. 


% JACK OF ALL TRADES.” 


[4636.] —Havino returned to old quarters, I think a 
letter of thanks is due tothe many kind friends who 
have been so liberal with their donations to keep afloat 
a fast sinking craft, and have done their best to make 
me say Jack's alive again. I wish I ooald say 
Jack's himself again, but that is a question of 
timo, andI here take the opportanity to say to all 
who have done so, May they find friends as kind in 
time of need! I cannot wish that it micht be so, for 
that would be wishing them a vast amount of suffering 
for experimenting ; bat should they ever suffer any of 
these ills that flesh is heir to, I have every reason to 
believe the Smedlovy system recommendable both from 
its simplicity and efficacy, and should be plad to see it 
more largely introdaced into our private life. I mean 
upon the self-help principle for assistance (see 
“Domestic Hydropathy,” by T. Preston; Cassell, 
Petter, and Galpin). It could be arranged at little 
expense, and I should be glad to assist any who may 
feel disposed to go further into this treatment, and 
give my ideal plan of how. this may be carried ont. 
Not wishing to occapy too much of onr valuable space, 
I again tender my gratofal thanks to all my ENGLIS# 
Mecuanic friends. Jack or ALL TRADES. 


NEW MATERIAL IN ORGAN BUILDING. 


(4637.]—EntnrcsrastT to the utmost limit I will 
allow“ Sacram ” (let. 4579) to be; bat it is cruel as 
well as useless to send amateurs on a wrong tack. 
How conld a pipe of such material be taned or voiced ? 
“The Harmonious Blacksmith ” long ago mooted the 
anestion that a cylinder of any other material than 
metal would answer. With all respect to him, I am a 
doubter : the different proportions of metal composition 
make all the difference in the ring of the pipe, and all 
the enthusiasm in the world won't bring that quality 
out of paper. You might get a medium as good as 
wood, bat would it be worth thetrouble? The cat may 
be as good as the king; but, with all the crowning of 
might and mystery, she still will bethecat. I have said 
beforo that pipe-making cannot be done by the ordi- 
nary run of amateurs; it must be learned at the bench, 
and there the amateur must go for his lessons. Per- 
haps it wonld be worth ‘‘Sacram’s"’ while to try a 
metal top and foot to a wood cylinder. The question 
is, how will it work? The ase of the cone must sooner 
or Jater interfere with it. 

Henry Ussaer, B.A., M.B. 


CONDENSATION OF STEAM IN PIPES. 


[4633. JM. Turton (let. 4542, p. 461) will find, on 
inquiry, that though the problem of converting high 
pressure steam into high pressure air is not fully solved, 
a very large percentage of asefulnoss is got ont of com- 
pressed air, and by the ordinary compression pamp 
suitably applied. For a pump to do next to nothing 
half its etroke is a serious defect, and how this defect 
should be inherent in every form of pump, I woald 
like Mr. Tarton to show. To solve the problem, Mr. 
Turton supposes as probable the application of the 
principle of the injector. Bat before A. W. E.“ (let. 
4457) tries this, or any other application in which 
steam has to be used with compressed air, I think 
something definite should be known as to how the two 
comport themselves when used together or mixed. 
How can this information be got? Will au answer to 
the following query lead to it? If so, perhaps some 
able correspondent will give it. There are two oylin- 
ders of the capacity of one cubic foot each, attached 
by an inch pipe, with a tap to connect them when re- 
quired, One contalvs steam at 50lb. pressure, the 
other compressed air at 701b. When the two are con- 
nected, what takes place? What change in the steam, 
the air, and the pressare ? Omo. 


IS THE MOON SPHERICAL ?—To Mr. W. R. Brer. 
[4689.] —I/say ‘' No "—and pledge myself to prove it. 
Ca. RABACEHR. 
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ANTIQUITY OF MAN. 


[4640.] —I nec to inform F. R. A. S.“ (let. 4405, p. 880): 
that I have no theory on the subject, but am simply look- 
ing for information. It is indifferent to me personally 
whether man has been 8,000 or 100,000 years npon the 
earth, but I shonld like to know which is nearest the 
truth. I have not Lyell's book by me for reference, but 


what I gathered from it was that he gave fair evidence, 


from records of excavations in Switzerland and else- 
where for an antiquity, on a rough calculation which 
did not assume to be correct to within three or four 
centuries, of between 7,000 and 8,000 years. This is 
all I could find reasonably fair proof of. Anything 
further, as the conjectural period of 100,000 years or 
much more, was too mach founded on guesses, theories, 
opinions, and too little upon actual evidence, to be 
relied on. 

From the accounts I have read or received from 
scientific men of cave explorations in Eugland, as for 
instance, those lately made at Settle, it seems as if the 
relics of the primitive cave men go to no great depth, 
evidencing no very long tenure of the cave to he 
measured by thousands of years, but soon cease and 
are succeeded below by bones of will beasts alone 
without trace of human,occupation. Of conrse, for 
all this goes to prove there may have been men in 
existence elsewhere, though not in these particnlar 
caves, many thousands of years ago; if so, let us 
have real proof of their existence, apart from conjec- 
ture end mere theory. I by no means affirm tbat the 
lower stratum of human remains in the Settle cave 
must have been those of the race destroyed by the 
Deluge; but I thonght it well to direct“ onr” readers’ 
notice to the coincidence which undoubtedly exists 
between the term assigned by calculation to the end of 
that primitive ocenpancy of the cave, and the date of 
the Deluge according to the older and probably truer 
version of the Mosaic account, that of the Septna- 
gint. J. M. G. BRooKwooD. 


THE ORGAN (EXPRESSION 4 LA MAIN). 


[4641.] —In No. 828 I addressed to Adept” a query 
(8291) concerning the probable consequences of carry- 
ing ont my old crotchet of incloding each pipe of an 
organ-rank in a separate swell-box, to be opened by the 
manuals for the above purpose. Considering it is now 
more than a year since the date of Adept’s” last 
contribution (in No. 322), perhaps some other organic“ 
expert will kindly afford me the required information ; 
for, if practicable, it seems the least objectionable 
method of producing the greatly-to-be-desired effects. 

I also addressed a query (8307) concerning the 
earliest known application of percussion to harmoninm 
or other free reeds, to which a reply would confer an 
obligation on me. 

THE Harmonious BLACKSMITH, 


ROTARY ENGINE. 


[4642.J}—I QuEsTIon whether the engine of Joseph 
William Fennell (let. 4552) would return a higher daty 
than the ordinary valveless rotary. There is the same 
defect in it as in all rotaries—viz., the packing, or 
rather the non-packing of the piston. In Joseph 
William Fennell's arrangement this conld be altered, 
and the engine made as good as a reciprocating engine. 
For instance, for the packing of the rim of D theresbonld 
be a square piece of brass gin. thick; this is to be 
forced up against the casing by means of a screw, and 
the same with the sides of piston D; two plates, same 
thickness, forced against sides by a left and right hand 
screw. These are all to move in guides; it wonld 
make a very effective water motor. F. W L.. 


[464 .— Tur engine described and illustrated 
(let. 4552, p. 462) is a revival of an old idea of mine. 
About five years ago Iregistered a similar invention 
to this, bnt gave up the idea of patenting it, as 
an engineer to whom I showed my sketch pointed 
out to me that the valves wonld make a most 
objectionable noise, and moreover would not stand 
the wear and tear. A practical rotary movement 
to the steam-engine is almost as illusory as per- 
petual motion and the philosopher's stone. Minds 
great and small have applied themselves to the solution 
of the difficulty, and some most ingenions contrivances 
have resulted, but nothing, however, which is likely to 
displace the piston movement, 

Puiuip E. MAsey. 
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ROUND SHOULDERS AND CURVED SPINES. 


[4644.]—As the attention of your readers has re- 
cently been called to various contrivances for remedy- 
ing the above defects, I send for insertion two photo- 
graphs of a simple contrivance I have just brought ont 
for a similar purpose. The photos. represent a back- 
board and spine-chair, for the use of children who 
have weak frames and round shoniders, contracted 
chests, and curved spines. This contrivance has for its 
object a perfectly plain and hard surface to reat the 
spino and shoniders upon, the head and seat being 
eased bya thin cushion. The trunk of the body, in 
these positions, grows straight and regular, and the 
weak muscles, that cannot give thenecessary resistance 
in a vertical position, regain their wonted strength and 
prevent curvature, while the shoulders are pressed into 
their normal position, throwing the chest open, and 
free for the expansion of the lungs and organs of the 
chest. All children while growing shonld lie down 
some time daily, and more especially those that are 
weakly. It is the custom in some families and schools 
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for the children to lie on a plain backboard, a little 
inclined, but with the plain board the lying becomes 
very trying. This irksome feeling is obviated in the 
above contrivance by the rest and resistance given to 
the spine ; while lying, the child keeps its position, all 
weariness is relieved, and the whole body rests together. 
When the child is tired of lying on the back-board it 
can be raised into an inclined back-board chair. In 
this position, the rest it offers to any weakly frame is 
a luxury, the spine being relieved from the vertical 
position gets the rest it cannot get in a vertical chair. 
The body of the child being at ease, the mind can 
peruse its lessons without fatigue and restlessness. 
Some weakly children lie on staffed enshions and mat- 
tresses, This should not be when there is no disease 
of the spine, because the prominent round shonlder 
would imbed itself in the mattress, and the child grows 
deformed while it lies; but in the case of diseased 
spines, where there must be no pressure, the same posi- 
tions are necessary as with weak spines. A thin mat- 
tress to fitthe back of the chair makes the contrivance 
valuable to all sufferers, child or adult, or it makes an 
excellent easy chair in ordinary household use. 

The ancients paid more attention to muscular train- 
ing avd the lying on perfectly hard surfaces than we 
do. We, as a rule, lie on soft surfaces, which have a 
tendency to relax, instead of brace and consolidate the 
muscular structure. 


As the contrivance I have offered for the informa- 
tion of your readers is one which has for its object the 
remedying of defects inthe human structure, if I shall 
not be trespassing too much upon your space I would 
trace some of these effecta to their cause. Those who 
are occupied with the affairs of everyday life, and 
scarcely see anything outside their own business, 
would scarcely credit the amount of decrepit humanity 
there is in the world, more especially among the youth- 
fal and infant members of our race. Children with 
curved and dieeased spines, hip diseases, round shoul- 
ders, narrow chests, shrivelled and paralysed limbs, 
and undeveloped frames abound. Some of them, with 
fair medical and mechanical treatment, grow out of 
their afflictions; others are beyond the reach of human 
skill, aud grow up burdens to themselves and their 
parents. One cannot be constantly coming in contact 
with such cases without tracing many of them to their 
origin. They arise from the following canses: Girls 
becoming mothers when not yet ont of their teens; 
youths becoming fathers before their physical strac- 
ture is matured; intermarrying of blood relations, 
from which follows idiotey, imbecility, deformity; 
reckless lives of youth; drunkenness and gluttony in 
parents; bad nursing, ertificial nursing; everything 
contrary to the common laws of our being, and to 
what God intended. 


Many afflictions arise from no fault on the part of 
parents, but from hidden causes; while, on the other 
hand, the most healthy children have been rendered 
cripples for life, through carelessness; and thousands 
of children are annnally rendered cripples by intrust- 
ing them tothe care of nurse-girls, who cannot take 
care of themselves. Here, then, is a mighty evil that 
stares us in the face, and one which no Act of Parlia- 
ment can grapple with, but which must be met by our 
individual selves. 

Physical deformities are bad, but mental deformities 
are far worse. And if there was ever an age of mental 
deformity, this is one, in which the most valnable gifts 
of God to man—namely, health and common sense— 
are sacrificed to fashion. High heels and narrow 
deore feet, enlarged joints, weak ankles, and 
broke gs ; unprotected heads, apologies for bonnets 
—neuralgia and diseases of the brain; tight lacing— 
contracted chest, diseased hearts, and sudden death; 
Grecian beuds—pains in the stomach; nostrums for 
the skin, being made“ beantifnl for ever,“ going to par- 
ties undressed—asthma, pleurisy, consumption; poi- 
soning and colonring the food to suit the eye, living to 
eat instead of eating to live. Both sexes are equally 
to blame. I think yon will agree with me when [ say 
the grandest science of our existence is to kuow our 
true selves and how to live. 


JAMES G 


gh i nn a — ß 


L Google 


THE FORCE OF GRAVITY AT OR NEAR TO THE 
SURFACE OF THE EARTH, 


[4645.] —TakInG 16,008,324ft., to one second of 
time, as the force at a certain latitude or point on the 
earth's surface by which heavy bodies freely fall, or 
are attracted. Turning the decimal fraction 0008324 
into the semi-transverse diameter of au ellipsis, by the 
addition of unity—thus, 1:008324, the logarithm of 
which equals 0:0036001, the application of this value 
will soon appear. 

The force of gravity on the eqnator at or near to the 
surface is equal to the value of the logarithm 1°20276554 
= 15˙950178ft., and that on the pole is equal to the 
value of the logarithm 1°20710546, equal to 16:1103691¢., 
which is the force in one second of time, by which 
bodies are attracted at or near to the surface on the 
polar point. 

The two values, equatorial and polar, being added 
together, and the square root extracted thus, 120276554 
+ 1-20710546 = ~ 24098710 = 1°2049355 = 16°03007 
feet. This is the force of gravity at a point very near 


to the latitude of 45°, equal to the tangent of 


44° 56’ 46:85". The force of gravity, as measured or 
calculated from the mean distance of the moon, 
is equal to the logarithm 12077201; which, being 
divided by the logarithm 0:0036001, thus, 22077201 

f 000389014 
= 12041200 = 16ft., which is the force of gravity in 
one second of time, at a point on the earth's surface, 
precisely at 45° of latitude. And dividing the value, 
as fonnd from the mean distance of the moon, thos, 


1579855 = 00027846, and 0· 0036001 — 00027846 
0·0008155, and 12049355 — 00008155 = 12041209 = 
16ft. to one second of time, equal to the force of gravity 
on or near to the surface of the earth, “ exactly” at 
latitude 45°. 

It is clearly evident, from the foregoing calculation, 
that the force of gravity, being "less" than 16ft. ic 
ove second of time at the equator, and“ more“ thas 
161t. at the pole in the same time, that somewhere 
between the points that force or attractive power most 
be 16ft. in one second of time, and that point is 45° 
latitude. VERITAS. 


CENTRIFUGAL FORCE. 


(4646.]—Wirn all due respect to your numerons 
correspondents who use the term, notwithstanding all the 
text-books in existence, at the risk of raising a sharp 
discussion, I, in conjunction with some of onr most 
eminent professors, maintain that there exists no such 
force as centrifugal force.” Who can prove there is? 

C. H. W. B. 


THE BEARING-REIN. 


[4647.]—I am glad to find that there are gentlemen 
not above being thought effeminate, as they undoubtedly 
will be, by those who countenance the use of this 
instrument of torture. I have never before seem it 
applied with snch terrific severity as is now being done; 
and, if people had not become hardened and 
to the sight, I believeit would not be tolerated for asingle 
week. I could introduce“ Philo“ to a diff sight 
to that of London, where I think he wonld soo 
vinced that the coachmen are the principal and almost 
the only offenders. I only this morning saw a young 
horse (and they are the greatest sufferers) in such « 
distressed state that I believe if it had been a poor 
man’s he wonld have been mobbed. I called a friend’ 
attention to it, who at once said, “I should not j 
noticed it, I was looking at the ladies ; the 
ought to have six weeks on the treadmill.” I could 
show Philo,” in a day, about 150 hackney 
and not one of the horses attached to them wearing 
torture-rein ; about a dozen pairs of handsome T 
drawing parties of the exclusive upper ten, all 
rently happy together; then abont 100 pairs very 
uncomfortably but not terrifically reined, in 
one of a man with his arm in a sling; then 
in such a state that one need not to be ashamed to- 
weep for them. It verily is au unpardonable crual 
Space forbids my alluding to the use of 
must call them, as they are now fitted so that a borse 
can scarcely know whether it is daylight or dark. — 

OLD Provo. 


REFLECTION. 


[4648.]—Ir must be remembered that a piece ol 
metal, or other reflecting surface, bent in the way 
gested is only concave in one direction, and thas 
image of a circular object produced at the focus is ae 
longer circular, but a long oval, so that the light covers 
a much larger space, and is therefore less con 
Then, to correct this distortion and waste of light, it is 
proposed to use another cylindrical mirror or Jams, 
which, if of similar power to the first, would jast pro 
duce the result now obtained by a single mirror of 
spherical (or rather parabolic) surface, a waste of light 
and complication of apparatus without any core 
sponding advantage. The germ of good contained & 
“E. B. F.'s” suggestion (let. 4602, p. 488) has 
been utilised in the N 3 tel 
this, the rays reflect y the objective specniam 
éanght on a small convex mirror, and reflected beak te 
the lenses constituting the eyepiece. In this 1 
tion the magnifying power is less than in the 
or Newtonian telescopes; but the image is m 
tinct, as but one image is formed, and the two 
have a tendency to correct each other's 
aberration. In fact, the Cassegrain telescope 
Galilean telescope or opera 
ALFRED 


Aud. 2, 1872. 


PARALLELOGRAM OF FORCES. 


14649.] —IrT F. R. A. S. and Mr. Proctor have not 
time to fully explain my difficulty, perhaps they will 
kindly indicate the direction our studies must take to 
fathom this puzzling subject. Itcropped up thirty 
years ago in a Glasgow publication, since then I have 
seen nothing published to bridge over the difficulty. 
Some years ago I sabmitted it to one of the ablest 
profestors in the Andersouian University, and in the 
opinion of all the clasa, inclading myself, he shirked it 
completely, telling ua we had got beyond our depth, 
Se. If the lines A B, A C meetin a very acute angle, 
and represent two equal forces in magnitude and direc- 
tion, then the diagonal A D will give the resultant in 


* 


direction and magnitude; therefore a body under the 
joint action of the two forces mnst reach D in the same 
time that it would have reached B or C under the action 
of a single force; but A D is nearly double of AB, 
therefore the body must go along A D with nearly a 
double velocity. Bat the theory of projectiles informs 
us that to produce a donble velocity requires the 
expenditure of a fourfold force, but in this and similar 
cnses we have a double velocity from a double force. 
If the parallelogram of forces and this law of quadruple 
force can be shown to be in harmony, it will be highly 
gratifying to many besides myself. 
Marrie ENGINEER. 


DRAINING MINES OF WATER. 


(4650.]—In 1869, at the time of the Exeter Meet- 
ing of the British Association, I meta French gentle- 
man who submitted to the late Sir Charles Fox the 
plan of a new process for raising liquids to any height 
at a trifling cost. Though a number of engines are 
actually supplied according to this principle in France. 
Sir Charles Fox declined the communication. I ander- 
stand that 2,000 gallons of water can be raised to the 
required height in half an hour's time by this means, 
at a cost of about 7 cubic feet of coal or petroleum gas. 
No engine is needed, only proper tanks and pipes. 


A. J. DAxuax. 


JUDGING DISTANCES. 


13661.J]—I onsERVR that moat, if not all, of our 
rife matches take place at distances which have been 
previonsly ascertained, either by measurement or more 
likely by the aid of trigonometry. Most of onr range 
measurers require two observations anda baseline. In 
a:taal skirmishing the rifleman wonld require to jndge 
the distance for himself, and to facilitate this object is 
the aim of judge of distance drill. Were it not for the 
resistance of the air a ball would pursue a parabolic 
path; the resistance of the air causes a higher trajec- 
tory to be described, as the velocity becomes less from 
atmospheric resistance, and the ball therefore falls 
more from the action of gravity iu passing over a given 
distance than if it moved in vacuo. Considering. bow- 
ever, the case of a parabolic path, if the ball falls a 
distance of a inches in the first 100 yards, it will fall 
4 a inches in the first 200 yards, 9 ain 800 yards, and 
so on—the fall under the influence of gravity varying 
as the square of the distance. Thus it will be seen 
that the error of mistaking 200 yards for 100, an error 
which I may observe is not likely to occur, is not 
fo serious as miataking 400 yards for 800. In the 
former case the ball would bit the target a inches too 
low so far as this error was concerned, in the latter it 
would hit it 16 a to 7 a or 9 a inches too low, and be- 
sides this, the latter mistake is one more likely to he 
made, and the object is more difficult to hit at 400 
yards. In the case of artillery practice there is the 
great advantage that the gnnner, eeeing where the 
shot strikes, after a few shots succeeds in getting the 
range. I have heard of telescopes for jadging the dis- 
tances of objects looked at through them. I should 
like some information on this subject. I presume 
there is a micrometer in the focus of the eyeglass, or 
perhaps the principle of Monsieur de Rocon's telescope 
is used—viz., a piece of Iceland spar (this mineral has 
the property of double refraction) ia slid along a wire 
in the axis of tho telescopo until the observed object, 
the size of which must be known, appears with the two 
images touching each other. Could the principle of 
tho sextant be rendered available—viz., that a ray of 
light impinging on two plane mirrors, inclined at an 
angle A“, is diverged 2A° from ita previous direction. 
Thns, let A be an object whose distance is to be deter- 
mined, BC a brasa rod about 5ft. in length (rather 
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more), having two mirrora, C aud B, attached to it, in- 
duned t» eacu other at a very small angle, C being im- 
Movabl>; the balf of Bis silvered as iu the sextant, 
Abd it must slide very steadily along the rod; the rod 
ls graduated ; a ray coming from A falls on the mirror 
C, and is reflected to the mirror B, and reflected again 
bo che cya; the eye at B sees the object A, also through 
the un, ilvered part of the mirror B; the mirror B is 
ilid down along the rod until the two images cuincide. 

ppose A C 500 yards or 1, 500ft., and B C 5ft., then 


ee 


angle BAC = 
1,5uu 800 


circular measure, the unit of circular measure or an 
aro equal to the radias being abont 57°, inclination of 


the mirrors equal half of angle BAC = 600 or about 


the tenth of a degree. I should like the opinions of 
correspondents on this idea. Could the mirror B be 
made to slide so steadily on the rod as not to vary its 
inclination appreciably tothe mirror A? This seems 
the practical difficulty. PHILANTHROPIST, 


GREATLY ELONGATED PROJECTILES FOR 
RIFLED GUNS. 


14652.] —As it ie obvious the longer a projectile be 
made, whose weight remains the same, the smaller its 
diameter must become, and consequently the smaller 
the calibre of the gun from which it is expelled, it has 
occurred to me that it may be well worth while to in- 
quire if a yet farther saving both in the weight of the 
gun and the powder charge might not be effected by 
improving the form of the projectile so that the re- 
quired range may be obtained without imparting to it 
so high a velocity. 

The advantages of increase of range, at least in 
rified muskets, are very questionable. The ranges of 
the better kinds now in use are so great that they 
enable Christians to do good to those who (try to) 
despitefully use them” at 1,200 yards, a distance at 
which a man 6ft. high appears smaller than a pepper- 
corn held lft. from the eye. There can, however, be 
no two opinions of the economy and military advan- 
tages of reducing the calibre and weight of the musket, 
aleo that of the powder charge, if that be possible 
without diminishing the velocity of the projectile at 
useful ranges, say up to 800 or 1,000 yards, and much, 
if it all, increasing the height of the trajectory. 

It has occurred to me that these advantages might 
be obtained by exactly the same means by which we 
enable a given force to move a ship more rapidly 
through the water—viz., by making the thing to be 
moved of a form which is less resisted. No doubt a 
cylindriconoidal shot is much less resisted than a sphe- 
rical bullet of the same weight, and a Haat? five 
or seven diametera long, than one only 2} or 8 times 
longer than the calibre, bat a projectile of the former 
proportions is objectionable on the ground that its 
centre of gravity ie not sufficiendy forward, conse- 
quently its tendency to turn over and travel with its 
latter end foremost has to be resisted by making it 
spin with great velocity. This can only be done by 
augmenting the twist of the riding, which certainly in- 
creases that obstruction all rifling must cause to the 
shot's expulsion from the gun. z 


nearly, referred to its 


I suspect Mr. John Scott Russell would have but 
little faith in a naval architect who proposed to build 
a boat in the form of a cylinder with one end pointed 
or rounded and its stern a flat disc, which is jast the 
form of an ordinary rifle shot whose bows resemble a 
bluff Dutchman, and whose square “starn” must needs 
pall a good deal of water after it. A Thames wager 
boat, like those in which the Oxford and Cambridge 
crews compete, has not only a fine entrance, bat also a 
fine ran, the first to remove the water ont of its path 
slowly, and consequently easily, the latter to leave the 
water behind without palling much of it after the boat 
like one with a square “‘starn” does. I need hardly 
remark the cylindriconoidal shot is mot exactly the 
“solid of least resistance ;” for this we require both a 
fine entrance anda fine “ran,” such as I have drawn 
in the illustrations. 

To keep a projectile like that represented in its 
proper position in the chase of the gun, it would seem 
that some means of temporarily supporting its latter 
end is needfal. For this purpose I have designed the 
rather pecaoliar “sabot” shown in section. The use of 
any sabot, however light, is open to the objection that 
more powder must be burned than woald be reqnired 
if it were possible to do without it, for it is obvious you 
must bura enough to expel not only the shot, but also 
its shoe. Against this objection we have the advantage 
of the greatly diminished atmospheric resistance con- 
sequent on the fine run of the projectile, the conse- 
qnence of which must be that, as its vélocity will be 
much less reduced at long ranges, it can hardly be 
needfal to impart to it so high a velocity before it leaves 
the gan, hence I expect that, notwithstanding we have 
to expel the sabot also, no more, perhaps even less, 
powder will be required. 

If the specific gravity of the sabot be mach leas than 
that of the projectile, that difference, together with 
greater atmospheric resistance to the sabot caused by 
its form, will, I think, soon cause the latter to be left 
behind, the projectile, after separating from it, pro- 
ceeding on its course unincumbered thereby. Were 
the recess in the sabot which receives the projectile a 
mere conical hole, I fear the latter would be jammed 
therein by the force of the explosion, and fail to become 
separated, so I have designed a serice of cylindrical 
compartments, affording altogether, including tho 
bottom of the smallest one, four surfaces at right 
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angles with the axis of the projectile, and I think if 
rather thick papor washers be inserted at the bottom 
and between the annular surfaces to prevent contact 
adbesion will be prevented. 

The best material for the sabot would be something 
at once sufficiently strong not to be destroyed by the 
explosion, which is as light as possible. Should metal 
be found necessary, probably aluminium would be best, 
it being very light, bnt I fear too costly. Every kuowa 
kind of glass or earthenware would, I thik, be too 
brittle. Bone, wood, or yet better, papier-maché, 
which is far stronger than any wood of whose fibres it 
is composed, might serve if the explosion did not de- 
strey it. That it would survive, I doabt, although the 
pressure of the gases would not be so great as usual, 
because, as less velocity would have to be imparted to 
the projectile, a smaller powder charge would suffice. 
Perhaps a yet farther saving in the weight of powder 
might be effected by forming the periphery of the 
largest part of the projectile to fit the grooves of the 
rifling, a thing by no means difficult to effect with com- 
pressed leaden shot. I think this would save that 
small proportion of the powder whose force is now only 
employed in forcing the cylindrical surface of the pro- 
jectile into the grooves, and thereby altering its form 
to fit them. This portion of the powder cannot assist 
the expulsion of the projectile, because its force has 
already been expended in doing other work, and it 
can’t do its “work” twice. Wore the work of shaping 
the projectile done before it was introduced into the 
gan, the whole force of the explosion would be avail- 
able for expelling the projectile just as it is in great 
gans where projectiles have ribs cast on them to fit the 
rifling. I think it must be admitted that if you want 
to expel either a projectile from a gun or a fellow 
howan being from your house, putting obstacles in his 
way is not the way to facilitate that process. Spiral 
grooves must needs be obstacles to expulsion, bat are 
necessary to send him “spinning” on his way. 

To those who have not realised the magnitade of 
what Cæsar calls the impedimenta of a modern 
army, the saving of, perhaps, 20 per cont. im the 
weight of the powder charge of a soldier's masket may 
seem of little importance. It represents, however, a 
good many tons in the weight to be carried, often over 
very inferior roads, and some not few thousands of 
pounds in military expenditure. I may farther remark 
that (weleris paribus) the more powder you burn before 
the shot is expelled from the gan the greater the recoil, 
a thing which—in the oase of old ‘‘Brown Bess“ —was 
“no joke,” but, like the writer, terribly in earnest,” 
as our soldiers (and their bruised shoalders) could tes- 
tify. Besides, if only four-fifths as much powder be 
burned, may we not hope to redace the weight of the 
musket some 2lb., or even more, considering its calibre 
will be lessened, to the great comfort of the many 
muscular Christians whose rather unpleasant daty it is 
to carry it when the thermometer stands at 120° in the 
sunshine, doing which, like the venerable ‘‘Brown Bess” 
recoil, is no joke, I ‘kulkalate.” Certainly, I don't 
know from experience, because, when a yonng man, 
being a man of peace, I listened not to the voice of the 
“charnior’—in the guise of a recruiting sergeant— 
when, quoting Shakespeare, that charmer said,. List, 
O list! neither have I played at soldiering like most 
volunteers do. N.B.—Few of them do anything else 
in tho military line than play. The play, however, 
greatly resembles hard work. Whether Le jeu ne 
veat pas la chandelle,” is another question. 

Toe Harsonious BLACKSMITH. 


P.S.—May I take the liberty of inviting the criti- 
cisms of Artillery Captaiif,“ and other oxperts on 
this my last shot, which I hope will not quite miss ita 
mark. Perhaps it would be yet more likely to hit it if 
made more taper towards the first shoalder, or, yet 
better, if that could be dispersed with altogether, 
thereby reducing its diameter to something Jess than 
half the calibre at that part, also enabling as to extend 
the length of the hinder part to five diameters instead 
of 83, and reducing the length of the sabot one-fourth. 
See Fig.2. The proportions of this projectile being 
altered as above suggested, its centre of gravity would 
be so far forward that it could hardly turn over daring 
its flight, even if the twist of the rifling, and ita conse- 
quent velocity of rotation, were bat small. Excessive 
twist is very objectionable, for it induces tho stripping 
of soft leaden projectiles, bat so long as these be made 
of equal diameter throughout, behind their heads, a 
great twist is a necessity to prevent them from turning 
over during their flights, and the longer they be made 
the more they resomble Oliver Twist“ in asking for 
more (twist). Tue Harmonious BLACKSMITH. 


Science and Art Department.— The examina- 
tion of students’ works has just been concluded. From 
397 night classes 56,016 works have been received. 
From 114 Schools of Art 73.226 works have been sent 
up, making a grand total of 129,242 drawings. models, 
or paintings, executed in the year ending April last. 
This is an increase over 1871 of 19,051 works. Theseo 
works were first submitted to a preliminary examina- 
tion, each school being taken separately, by a Com- 
mittee of Examiucrs who awarded 1,100 third grade 
prizes, and at the same time selected from the mass 
1.208 of the best and most advanced works for re- 
ference to the national competition, in which all the 
Schools of Art in the country compete with ono 
another. Ten gold, twenty-tive silver, and sixty 
bronze medais have been awarded, together with a 
number of prizes of books, The prize works of this 
competition, together with as maay of the other com- 
peting works as space could be found for, are now ex- 
hibited at the South Kensington Museum, where they 
will romain open to inspection until September. 
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as not to destroy the most tender blossom of flowers or 
plants. The only letters I shall mention will be those 
marked M, arm of piston disconnected; N, hose and 
union joint or screw; O, bell-shaped nozzle at the end 


REPLIES TO QUERIES. 
— — 


In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


— 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and pat draw- 
ings foe Illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the 1 9 5 ta which the 
replies refer. 8. Nocharge is made for inserting letters; 
queries, o replies. 4 Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


[11584.] Pedestrian Tour.—How to make a pair 
of comfortable waterproof shoes out of a pair of old 
trousers: Cut ont of your old clath as many pieces as 
you require for the thickness of your soles. Boil equal 
parts of resin and tallow together, and soak the pieces 
in them. Scrape the substance off the surface and join 
your soles together, pressing them with a hot iron. 
This will make them adhere together. Heels are made 
in like manner, Over your solea lay any kind of cloth 
or canvas you please, of the right dimensions. Screw 
it round the border of the soles with brass screws, and 
your shoes are made. They may be made to tie or 
button on, to taste. I have never been better shod 
than on this principle.—O. R. 


[11682.]—Debility.—If ‘‘Cordwainer's” friend 
cannot procure the bean at the herbalist's. he can 
obtain the pills of most chemists. Sold under the 
appellation of Edward Douglas’s nervous pills.— 
E. PARKER. 


(12002.}~Aquarium.—" H. O'B” says, Don't 
collect eela or other running water animals, because 
such cannot be kept alive in still water.” As far as my 
experience goes small eels live very well in aquariums, 
and I know that the finest specimens I have ever 
canght, or seen caught, were taken from ponde in 
bia the water was certainly not ranning.—Savc. 

YMEA. 


[12054.]—The Needle Lock.—I am very glad that 
my note on this subject has produced a reply from 
“Q. Yorko,” especially as the query appeared to be 
likely to join the “lost” in the unanswered column. I 
never said the needle lock was unpickable'’—probably 
no look ever made really is, but the needle lock can 
only be picked with a key made for it. It is, too, 
one of the best locks ever made, from that very fact. 
s“ Force” does not enter into the questiòn at all, for we 
do not employ locks to resist force,“ but to prevent 
doors or boxes ca opened by every curious or 
nefarious individual. I have yet to see the lock capable 
of resisting ‘‘ force” when applied by the skilled hands 
of an aecomplished thief. As a matter of fact gentle- 
men of this character do not waste time and ingennity 
in picking locks ; they either force them off or ont them 
out, onless silence happens to be a sine qua non. The 
lock that does not yield to gentle force, very frequently 
has ite fastenings removed by awell understood process, 
and if the exact position of these is not known a wide 
sweep is taken and the piece to which the lock is 
secured cat out. The needle lock will not bear rough 
treatment, but those I have seen have answered very 
well, Like all otber looks it is not proof against the 
splendid tools (qua tools) which your first-class burglar 
uses. It is just a question of the insertion of a bar in 
the keybole, a few turns of a nut on a screw, and the 
back of the lock, if not the whole of it, is forced off.— 
BauL Brus. : 


[12057.] —Defective Sewing Machine (U.Q.).— 
Make the receas in the hook deeper, that the spool may 
retain its position. Now, it gets hampered by dropping 
down between the shield and hook, and jams the 
thread.—Jack or ALL TRADES. 


112088. - Tambour Frame (U.Q.).—Make it the 
same as the ordinary sampler frame, either with two 
morticed rails and stiles with holes in for stretching, or 
four lathes with holes in and pins; or, if for large 
work, a square frame with a strip of canvas nailed 
upon the frame with webbing and snap-headed brass 
nails, To this the material opon which you wish to 
work is stretched and tacked, a reef being taken im to 
suit the size.—Jack or ALL TRADES. 


(12064.)—Diameter of Screw (U. Q.).—This is 
a query I cannot understand. Will J. A. Adams be 
more explicit?—Jack or ALL TRADES: 


12067. - Portable Force Pump (U. Q).— 
Some time ago, when paying a visit to Dowgate Dock 
(Morewood & Co.’s old place), I saw just the thing that 
would suit W. M.“ It was very portable, and con- 
sisted of a moderate-sized galvanized bucket, with a 
small pump fixed in the centre, furnished with brass 
fittings. Branch has plain flats, and rose with india- 
rubber hose, and at what I thought a very reasonable 
price.—Jack or ALL TRADES. 


[(12067.]—Portable Force Pump (U. Q.).— 
This pamp is convertible in case of fire, or for garden 
purposes. It will need but little explanation. 1 have 
shown in diagrams the connected and disconnected 
parts: by following the letters nothing can be misunder- 
stood. It will be seen by reference that I have not 
introduosd for aer den purposes the ordinary rose for | XUFFOLE AMATEUR. 

tering purposes, ons similar to a singeing sppa- (12087.]—Violin (U.Q.).—Get a piece of wood 
ratas, as used by. {acriers; as being the bast -aile 20 | (pine will do) large enough to cut ont the shape of your 


of suction hose, or fastened by union joint to bottom 
of pump barrel. Torender this pamp compact, as well 
as portable and convertible, I have carefally arranged: 
every part. The supply of water may be drawn from. 
pond or portable cistern.—JossPH WILLIAM FENNELL. 


(12071.] — American Drill Chuck (U. d.). — 
Tap the chuck to fit the lathe spindle.—P. W. H. J. 


(12071.]—American Drill Chuck (U.Q.).— 
Les; you may expand it over a gas-jet sufficient for: 
that without injary.—Jack OF ALL TRapzs. 


12075. - Fruit Syrups (U.Q.).—There are 
various ways; some are chemicals coloured with 
cochineal, &., while others are the pure juice, to every 
pint of which one pona of sugar is added. Some are 
boiled and clarified with eggs, while others are loft to 
stand until clear, sugar being then added without boil- 
ing.—Jack or ALL TRADES. 


[19076.] —Polishing Slate Clocks (U.Q.).—Take 
a piece of flannel or list, with spirits of wine, 88.8 
whether it has been lacquered, if so wash the lacquer 
off and use copal varnish. Sometimes these are oiled 
before lacquering, which is the cause of it, and a mistake. 
—Jaox oy ALL TRADES. 


(12082.}—Turning Tools used for Metals 
(U. Q.).—These are hook tools, heel tools, diamond 
nose, side, L, three square skimmers, bolt head, 
planishers, for all classes of brase work, and filed for 
quirks, hollows, and beads of various sizes, for standard 
tools as well asgraver,. chisel nose, round. non all of 
which vary secording to your work.. Titwse are used for 
hand turning for slide-rest. They consist of round 
nose, swan neck, roughing, knife, spring, radius, beads, 
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hollows, &c. The sketch will give a general idea. 
Take them in rotation, as mentioned; the last is the 
Scotch, and is not to be beaten for rough work, and, 
in fact, general use for surfacing or boring tools; but 
though you may have the forms given, and make them, 
it is another thing to use them.—Jack oF ALL TRADES. 


(12088.] —Polishing the Edgesof Glass (U Q.) 
Ih is is done in many instances with a cork wheel, 
and fine or flour emery, putty powder, powdered 
pumice, or cowcup.—JACK OF ALL Es. 


(12085. — Cricket Ba ts (U. G.) .—A cricket bat re- 
quires no staining; age is tho only seasoning which is 
serviceable. Polishing isa drawback, and makes it more 
of an ornamental than a useful toy. The face of a bat 
should on no account be polished, for then oil cannot 
penetrate, and no bat can be of much nee for any 
length of time withont constant oiling.—W. M. CoLLES. 


(12085.]~Cricket Bats (U. @).—Can be atained 
with a weak solution of bichromate of potash, spirit, and 
turmeric, and polished with pale polish or a coating of 
bright.—Jaox or ALL TaADEs, 


(12087.)—Violin (U. .).— Heat is the means of 
bending sides of violin. If the wood is wetted it is 
apt to recover its straight form on cooling. The 
violin makers use curling tongs.” For the amateur 
I suggest the following mode: — Heat a piece of round 
iron (an urn-heater will answer), nip the cooler in the 
vice, bend a piece of tin and pnt over the heated end. 
If the prepared slip cf wood is held down upon the 
tin, shifting it as reqnired, it may be carefully beat 
(dry) to the required shape, and will retain its form.— 
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violin, and as thick as the depth, say Ijin. Cat out 
the shape with a fret-saw, and you will then havea 
framework to begin-with (see sketch), A A. Got ont ao 
that you can use a hand-screw or small cramp to fetch 
ap the block when glueing 
the sides, In cutting the 
frame cut the corners BBBB 
well in, and wide enough to 
take two pieces the thick- 
ness of the sides of the 
violin, but don't cat it too 
wide. Now get your sides 
and fit them in the frame. 
You can bend them to their 
shape on a round piece of 
iron made warm, not hot, 
and held in the vice. Now 
don't be in a harry when 
bending the sides, because 
there is plenty of time, and 
if the iron gets cold you 
can warm it again. If the 
sides do not bend readily, wet 
the upper side a little, only 
don't try to bend it all at 
once; do it little by little, 
and it will gradually come 
to its proper place. When 
the sides are fit you cas 
prepare the blocks, six in 
number, one for each corner, and one for each end. 
Be careful in fitting the blocks, and get thems to bed 
well. When fit you may proceed to glue the sides in; 
block up two corners first, one at each side; when seb: 
do the others, and then the ends. Bee thatthe gine. 
has not fastened the sides to the frame, or you will have 
a job to get it out. When the blocks ure set, put some 
strips of wood at each edge inside; cut the strips in 
lengths to reach from block to block, and bend them in 
the same way as the aides over the iron. The strips 
are best made of split wood, yea can then work them 
either way; they must be about fin. in depth, and 
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about one-sixteenth of an inch in thickness outsiâe, 
and tapering off inside. When finished you taper therm 
alter fixing them in their places. Prepare one side of 
the strip, and fix it tightly into its place, each end just 
catching on a block; when they are all in and set finish. 
off inside, making all perfeotly smooth ; level the edges 
and the blocks, and it is then ready for the back. if 
you don't understand this write again, and I will 
endeavour to explain, though I could have shown you 
all abont it in less than one-half the time it has 

me to write this.—J. R. F. = 


(12087.]—Violin (U.Q.).—I will relate how the 
job was done by me with perfeot success. A frame of 
deal is first made of the exact shape of the outline of 
the violin, out of two of deal fin. thick, fixed 
together face to face, with jin. blocks between, so as to 
make the whole depth ljin., the usual depth of the 
ribs. The wpod for the latter having been redaced to 
something leks than one-sixteenth of an inch in thick- 
ness, should be cut to the exact lengths of each rib, and 

steeped in warm water 
for a short time, then 
bent on an Italian iron 
such as laundresses use 
—viz., an iron tube on a 
stand into which red - hot 
heaters are put from time: 
to time to keep up the 
heat. To press down the 
strips on the iron use a 
piece of wood with @he 
end hollowed to ft the 


the rib so as to make it sit close to the frame, 
and drive a small tack through the flat part into 
the face of the frame, and when all the ribs are bert 
and secured in this way, set it aside to dry; afterwards 
glue a small block of wood into each angle of the ribe, 
and also some strips of deal, abont jin. deep, oue- 
sixteenth of an inch thick, round the top bottom 
edges of the ribs, to strengthen them. I. 

of frame, 40. A, frame; B, wood clip.—Y¥axmp 
VIOLINIST. 


(12087.J— Violin (U.Q.).—Boil them, amd band 
upon and between blocks.—Jack OF ALL TRADES. 


(12068.j—Cleaning Jewellery (U. d.). — Set 
ammoniac and urine are taid to give the desired effect. 
JACK oF ALL. TRADES. 


Ava. 2, 1872. 
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12091. —Plums (U. d ).— Disease is said to be 
caused by the large roots getting down into hungry 
il, more especially if your bottom is red gravel. I 
have seen trees treated thus: Undermine the roots and 
out off the tap root. Grub ont if yon can, with as little 
injury to tho surface roots as possible, and fill in with 
old mortar, or, what is better, powdered oyster shells. 
The trees mast be lopped in proportion. I have scen 
trees that have been served like this—which bore no 
fruit before, but plenty of bloom ; and others that have 
berne fruit to a great extent, but which never came to 
pérfection—cnred and become splendid trees by this 
treatment—pears, plams, apples, walnats, gooseberries, 
vines, &c. There is a nice little work called the 
% Cottager’s Calendar,” by Preston, price 8d.— Jack or 
ALL TRADES. 


(12108.}—Staining Glass (U.Q.).—These are 
plated glasses, that are only coloured on one side. This 
plated glass is acted apon by hydrofluoric acid upon 
the coloured side ; in fact, it is etehing upon glass, the 
acid dissolving the colonred glass and leaving the 
other clear for colours. See Indices for Glass Paint- 
ing,” by Sable.” —Jaox or ALL Tuns. 


[(12107.]}—Recipe for Greasy Strapping (U. d.). 
Il know of nothing but hot water, which will drive the 
grease out.—Jaox or ALL Trapas. 


2107. Recipe for Greasy Strapping (U..) 
—When strapping gets so greasy as not to be pieced 
with the ordinary belt punch and lace, there is no help 
for it, it must be got rid of. Avoid all very greasy 
strappings, as they do not carry power well, and are apt 
to alip if the grease is in excess.—P. W. H. J. 


112109., Old Locomotive Tubes (U.Q.).—They 
are generally very brittle, and must be thoroughly 
cleansed inside and ont, then heated very nearly red 
hot, and slacked in water. Fill them either with 
pitch, resin, or lead before bending.—Jack or ALL 
TRADES. 


the same, S. Bottone (page 415) says: Best from | able to resist the heat of gas for homrs. Surely, if 


seed sown in the autamn to bloom nextyear.” I hope 
that B. Bottone will excuse my asking if he bas 
raised the doable rocket from seed himself, or if he 
speaks from the information of others. I have grown 
the donble rocket for the last twenty years, and I 
never foand it to produce a single seed. I have looked 
at several works on horticalture as to the method of 
propagating this plant, and find no mention made of 
seod. They give the usual method of propagating by 
division of the roots after the plants are done flower- 
ing ot by eutting.—ABEL. 


[12218.]—Coffee.—I have lately seen a self. acting 
apparatus like that described on page 416. In the one 
I saw, however, the two vessels (which were of earthen- 


ware) instead of being above one another were placed 


(12095.])—Hardening Steel Shafts (U. Q@.)—| at the extremities of a brass rod balanced like a sse- 


With a few fire-bricks build a furnace after the follow- 
ing sketch :—Fig. 1, end view; Fig. 
2. section through A F; S885, shafts; 
bricks are left ont here and there in 
the crown of arch, and the same 
through flue F. At right angles place 
the ends of shafts through, and 
Inte in with loam; rest the other 
ends upon trestles. Heat to a bright 
blood red, and slack in na good depth 
of water, at 80° or 90°, plonging 
them in perpendicularly, and let 
them remain until perfectly cold.— 
Jack OF ALL TRADES. 


12119.)}—Pamp for Colliery 
(T.Q ).—I should fancy a centrifagal 
pump would answer your purpose.— 
Jack OF ALL TRADES. 


112119.) Pump for Colliery. 
—I don't exactly understand One 
in Need.” He says that he has to 
briog 500 galls. 200 yards, bnt does 
not say to what height it is to \ 
be raised. If it were on a level is LIAN 
or on an incline downwards towards HARA 
skaft there would be no need of a AM PRKNO il 
pump, so I am forced to the conclusion SS D A 
tbat it has to be raise If this is 
only a few feet, a centrifugal pamp 
wonld do best. It would only require & very small 
one for that quantity of water, in fact, it One 
in Need is anything of a mechanic, he could 
make one himself. The wheel could be entirely of 
brass, and casing of sheet iron. One of about Sin. 
diameter would do, of course a less one would do, bnt 
I think that that would be most serviceable. Bat I 
cannot say positively anything concerning it until I 
have farther particulars. I want to know description 
of mine—whethber it is driven in the side of the hill or 
not, or whether, if it has a shaft, it has a regular set of 
pumps. A plan and section of mine would make 
things clearer.—P. W. H. J. 0 


(12155.|—The Suspended Shilling.— The state - 
ment that a suspended shilling will strike the hours can 
hardly be taken as a fact. I have cured one person of 
the fallacy by requesting him, instead of looking at 
the shilling and thereby, as it wero, mesmerising him- 
self, to watch his arm and observe that it does not 
move. I should expect that your correspondent is 
equally open to a care.—SuFFoLK AMATEUR. 


{12172.}—-Constipation.—Let H. S. A.” try the 
following: 40 grains powdered rhubarb, 24 grains 
i »ecacuanhs made into 24 pills. One to be taken thrico 
daily with a little good exercise. Continue for two or 
three weekse. If no benefit arises the remedy is not 
urtial.—-BUrrolx AMATEUR. 


[12180.] —Seasoning Pear Wood.—If A. H. 
Cooke keeps his pear wood in a hay-loft he will find it 
soon spoilt. Choose a place which bas a cool dranght, 
the hay-loft is likely to bo the exact reverse, strip the 
bark to allow the wood to dry. Pear wond is used for 
turning and cabinet work.—SUFFOLK AMATEUR. 


12164.]—-Brown Varnish for Baskets -U 
“brown hard ;” too cheap to make it profitably.—E. M. 


(12187.]—Repolishing Chimney-piece — Polish 
with Tripoli, and then with patty powder and felt; 
don't use too much water.—E. M. 


(12205.] —Double Rocket (Hesperis.)—In answer 
o the above as to the best method of propagating 
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saw. The chamber containing water, which I will call | 
| (12267.] —Ca binet for Birds’ Eggs.—" C. T. B. 
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che boiler, is closed at the top with the exception of a 
hole which is plagged by a cork, and by which the 
boiler is filled. One end of a bent tube passes through 
the cork, and almost touches the bottom of the boiler ; 
the other end, which is provided with a metal strainer 
like the rose of a watering-can, nearly reaches the 
bottom of the coffee chamber. Tho spirit-lamp L, 
which heats the water, has a lid E which acts as an 
extinguisher, and is closed by a spring S. When the 
boiler B is fall, itis weighed down by the water, and a 
projection A on its bottom catches the extinguisher 
and holds itup. When the water boils, itis forced up 
the tube by the steam into the vessel containing the 
coffee, and the latter being now weighed down raises 
the boiler, and, by thus releasing the extinguisher,puts 
the lamp out; the steam in the boiler now condenses, 
and the coffee flows back to the boiler, and may be 
drawn from the latter bya tap. I imolose a sketch of 
the lamp, and bottom of boiler.—GLATTOR. 


(12315.)—Fettling Materlals.—Marbella, blue 
billy, and ilmenite are merely impare oxides of iron. 
Ilmenite is titaniferous iron, blue billy is the refase of 
the pyrites used in sulphuric acid making. I don't know 
the peculiarity of marbella.—J. B. C. 


(123217.]—Violin Tuning.—I tune my second 
string to A by fork, then screw up the first until it 
chords in harmony with the second. W. M. Meek will 
eisily hear when the E and A blend by the beanty of 
the tone; the third and fourth I tane in tho same way, 
all off the second string; that is, I screw them up until I 
obtain the sweetest chord. It is nonsense to talk of 
taning to n certain key, all scales are played off one 
tuning.—JoHn Hopxws. 


(12286.]—Glowworms should be fonnd in plenty 
now. Tho beetle comes ont fully developed rarely later 
than Jane. They are fonnd in most country places 
in sheltered spots, where there is perpetaal dampness, 
not wetness.—SacuL Rrmxa. 


12241.) —To Harden Lead or Zins Type. —It 
seems as if Mr. Snucpley would not obtain the informa- 
tion he reqnires. I kuow of no compoand type-metal 
which is safficiently fasible to cast in moulds and yet 


Mr. Sharpley spoils a lead type every half-hour, brass 
must be cheaper. Why not try cast iron? or are the 
letters too small to get good types in this metal.—E. M. 


{12319.}—High Pressure Fire- Box Boller.— 
In reply to “495,” the plates of the snell are to be 
fin. thick, double riveted, and best Staffordshire iron. 
The ends to be same kind of iron Jin. thick, having 
two strengthening pieces jin. thick, and bin. wide, 
riveted diagonally across from about the crown of the 
tube to the shell, and the stays mentioned in my frst 
letter pass through shell and strengthening pieces and 
screwed up. By the use of Galloway’s tubes you might 
make the boiler move over 40 h-p., but I think that it 
would be best to do without them, and add thom after- 
wards as you find your power insnfficient. Thus you 
will always be able to increase your power without 
putting au additional boiler down. If I had calonlated 
for Galloway's tubes at first, I might have made the 
boiler considerably smaller. The tabes aro to be set 
ab an angle of 10° with the vertical line. There are to 
be 85 of them set in two parallel rows, at a distance of 
lít. from each other in the line; they are to be abont 
Ain. wide at bottom and 4in. at top, internal, and 
about gin. thick with flanges. The bridge is to be a 
brick and a half thick at top, and two bricks at bottom. 
The firebars to be of cast iron. I need. not particalarise 
Hopkinson's valve, because, of course, you will obtain 
it direct from the maker. I woald merely stipulate 
that the diameter of the top safety valve should be 
6zin. diameter.—P. W. H. J. 


(12255.])—-Hair.—The best wash is: Rose-water, 802. ; 
glycerine, J0z., sulphar, ldrm., sugar of lead, idrm.: 
mix. To be used daily till the head is clean, and then 
occasionally. Proved.—M. W. G. 


112258.) — 01d Violin. — The label Ohetianus 
Amates Oamonensis, 1640," does not indicate value 
apart from its genuineness. I cannot find any men- 
tion of such a maker of violins. The Amatis of Ore- 
mona most known are Andreas, Hieronymus, Anto- 
nius and Nicolaus, to whom may be added Josephus of 
Rologna.—BUFFOLK AMATRUR. 


will find that a miniature chest of drawers will be the 


| most suitable receptacle for specimens of eggs, &c.— 


| W. M. CoLLBS. 


[(1229S8.)-Lighthouses.—Mr. Hey must apply to 
the Trinity Board, Tower-hill, E.C., when, if suo- 
cesefal, he will heve to go through a course of tuition 
| on Blackwall Wharf, and finally pass an examination 
by the Trinity engineer.—Lannp's Brp. 


| 
| [12209.)—Tar Pavement.—There are one or two 
points of importance in the construction of this kind of 
| 


| causeway that appear to have been overlooked in 
Philo's reply. One is, the regulation of the size of 
| hard materiale to mix with the gas-tar; and another, 
| the necessity of securing perfect adhesion between them 
| and the tar itself, so as to make the mass to a certain 
extent homogeneous and prevent its broaking np from 
any cause. In the process which I have watched, and 
| wdieb is very successfully adapted to provide for the 
| heavy wear and tear of exposed railway platforms, 
the following pacticulars seemed noteworthy :—Firatly, 
the securing a perfectly firm foundation of hard- 
| rammed chalk, building rabbish, or other hard core,” 
the thickness to be proportioned to the anticipated 
traffic and to the character of the soil beneath—i. e., 
| with regard to firmness or tendency per contra to 
‘settle under continued pressure. If the soil be of 
n very yielding character, it must be excavated to a 
sufficient depth and replaced by the foundation staff, 
well rammed as aforesaid. The hard material for the 
path may consist of gravel stones or of shiogle from 
the sea beach, broken etone, or anything similar; but 
it must be double riddled, so as to exclude all pieces 
above or below certain dimensions. The limit of use- 
fal size appears to be from fin. diameter as the mini- 
mum, up to lin. or Ijin. The next object is to 
thoroughly dry this material, so as to obtain perfect 
adhesion of the tar when applied toit. For this pur- 
pose the stone is carefally roasted, in this way: A thin 
layer of the stone is spread, and upon this a fire of 
cinders is lighted. When it is burning well a small 
quantity of the stone is scattered upon it; and when 
this is thoroughly hot more cinders, and again more 
stone, and so on, until the whole of your material 
forms an incandescent heap. When it has thus 
remained a sufficient time to have every particle of 
moisture expolled from it, it bocomes (as may well be 
supposed), very ‘‘thirsty,” and will sack in any fluid 
applied, so as thoroughly to incorporate it. Bat first 
the hot stuff must be again sifted to get rid of all the 
ashes and dast; and this mast be done qnickly, iu 
order not to lase the benefit of the high temperature. 
As fast as it is sifted acd thrown out of the sieve by 
one mau, another pours upon it the prepared tar from 
a long ladle, and another rapidly tarns the heap over 
and over, so that every scrap of stone gets a 
thoroughly good coating and soaking with the tar, but 
not in excess of the qaantity required to secare adhe- 
sion aud firm tegtare. These processes, it is obvious, 
must be carried on, not upon the eite of the intended 
pataway, but at a short distance from it; and the tar, 
or mixture of tar and pitoh, should be placed in a tub 
or half-oask sunk to a level with the ground in the 
vicinity of the roasting heaps, and theace may be con- 
veniently ladled out as described. Tho tarred stone is 
then barrowed to the path, apon whioh it is evenly 
spread to a thickuess of a couple of inches or so, the 
top being arranged with proper pitoh for surface- 
drainage. It is theu rolled with heavy rollers; and in 
corners or against walls, whero the rollers cannot 
penetrate, it it thamped down with flat-bottomed 
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rammers. After this, a surface coating of drying stuff, 
which may consist of coarse sand or lime rubbish, or, 
better still, the small chips and dust from a stone- 
mison's yard, must be sprinkled evenly over it, and 
the rolling and thumping repeated. If, from intense 
heat, or excess of tar, the latter should still tend to 
“sue” up on presnure, farther coatings of the drying 
stuff may be applied from time to time as required. 
And, if not objectionable for any reason, athin coating | 
of the same may be left loose on the surface fora time, 
to prevent any possibility of damage to even the most 
delicate of " onderstandings ” by direct contact with 
the tar. The peculiarity of paths well made on this 
principle is that—like 

A woman, a dog, and a walnut tree, 

The more you beat em the better they be. 


They improve continnously with * wear and tear; will 
stand a considerable amount of even rough usage; and, | 
agreeably elastic at firat, they finally settle down to a 
rock-like firmness. In making barn and other floors 
under cover in this way, a larger proportion of pitch, 
or of real aspbalte, appears to be required; and the 
broken Derbyshire spar (crystalline aniphate of lime) 
is nsed with good effect and great advantace in estab- 
lishing a firm and pleasant sarface.—G. W. K. L. 


(12811.)—Hydraulic.—The questions are easily 
answered. Pumps expel only the water which stands 
above the lower end of the pipe; never that which is 
under it. The action of the pump piston is to create 
@ vacuum, which is immediately filled up by the de- 
scending liquid. The water flows in, not by attrac- 
tion“ but by atmospheric pressure. This pressure is 
also called gravity, and incorrectly considered as cen- 
tripetel. Hard water, being of greater density, occu- 
pies the bottom of the well; it cannot ascend, if not 
forced upwards, which it is not. On the contrary, the 
soft water ascends in proportion as a vacuum is pro- 
duced under the piston: it descends first by atmo- 
spheric pressure acting on its surface. The place 
ocenpied by the pump is of no consequence whatever. 
It is always the npper water which descends to the 
pipe’s mouth, in obedience to atmospheric pressure, 
and fills up the vacuum. Should not this take place, 
no water would ascend at all.—C, R. 


(12529.]— Practical Mechanics.—What do the 
several correspondents who have written npon this 
subject require? Mr. Anderson's Cantor Lectures were 
given pretty fully, aud at the present time the Rev. A. 
Rigg'a Cantor Lectures are appearing jast as fully. 
Both these series of lectures are upon the subject— 
Applied Mechanics. As for books upon the subject, I 
agree with your correspondent ‘‘ Caer Glon ` that they 
are unsatisfactory; bnt it is probable that before long 
something better will be published. Meanwhile, let 
me advise all students to follow some such plan as this: 
Get to see a machine at work, seek ont the point where 
the power is epplied, then see where this power ia 
carried to, and how. If this be done, the student will 
goon feel himself progressing in knowledge. It wonld 
be rendering me personally an important service, and 
T believe many others also, if correapondents wonld 
state exactly where they are at fault, and what they 
desire to know in this subject of applied mechanics.— 
C. H. W. B. 


[12841.]}—Moths.—Finely gronnd white pepper 
dusted on the carpet and ander will banish them, but 
may banish you, ton, if your nose is much given to 
sneezing. Try anuff.— M. A. B. 


n2344.. —Dis appearance of Art.—If there be 
no remains of the mechanical arts found in Egypt, 
Assyria, &c., does it not argue that they never existed 
there ? Imagine that in the course of time the power 
of England waned, and the mechanical arte were lost, 
what would become of the vast accumulations of that 
indestructible material, iron, existing in the form of 
ponderous bridges, cranes, girders, steam hammers, 
marine, loco, and land engines, &c.? Their debris at 
least (if not their actual forms) wonld last many 
thousand years. This query and 12874, Ancient 
Wrooght Iron,” open out a field of very curions in- 
quiry. Many thanks to 8. Bottone and to "J. C. L.” 
for their answers to 12188,—LXXXVIII. 


[12846.]}—Gearing Waggon Wheels.—In my 
reply to the above query (p. 469) there is a alight mis- 
take. It ought to be thus 
25:2::10 (arm 

2 


— 


25 90 (‘8in., or % of an in. out of straight line. 


—LUFFRA. 


[12847.] —Stroke.—The stroke of an engine is twice 
the radius of the circle described by crank-pin. Itcan 
be ascertained from an actual engine by turning the 
fiy-whee] ronnd until the piston-rod is as far in as it 
will go, and the engine is on the dead centres. Then 
tie a piece of string tightly round the piston-rod, close 
to the top of stuffing-box. Now turn the fly-wheel 
until the pieton-rod is as far ont as it will go, then 
measure distance between top of staffing-box and 
string, which will be the length of stroke. The weight 
of fiy-wheel for the Boulton and Watt engines as given 
by Watt, is fonnd by this rule. Multiply the number 
of horse-power of the engine to which it is to be 
applied by 2,000, and divide the prodact by the square 
of the velocity of the circamference of the whee) in 
feet per second, the quotient is the weight of the wheel 
in cats. Thus, the weight of a fy-wheel for an engine 
of 20 horse-power is 9U'4 cwts., supposing it is 18ft. 
diameter, aud to revolve 22 times per minute. The 
modern rule, as given in Molesworth’s” for weight 


of rim, is this: Let D = mean diameter of wheel in | structed pianofortes whose sounds were obtained from 


feet, P = total average pressnre on piston in lb., and 
S = stroko in feet. Then W = weight of rim in 


cwts. = — and sectional area of rim in sq. in. = 


TS and D = stroke x 3} or 4‘generally. For 


engines with high expansion or irregular loads, mul- 
tiply W, as found above, by 1'5. Some engineers have 
the diameter from 8 to 5 times stroke of engine, and 
from 6 to 8 cwt. per horse-nower, } of which weight is 
weight of boss and arma. This rule gives the fly-wheel 
about 8to 6 times the average momentam of piston 
and other reciprocating parts.—P. W. H. J. 


ſ12848.] — Spanish Pronunciation. —ERRATUM. 
—The word blancho, as given in the tenth line of my 
answer to“ E. L. G.“ in onr Ex GLISsu MecHanic of 
July 19th, 1872. onght to be blanco: the error is 
typographical.— Wu. WRAT. 


112351. Underground, Telegraph Wires in 
Cities.—The soil is dng out to the proper depth, a 
bed is made at the bottom sufficiently large to receive 
the wires and allow of tbeir being isolated. These 
wires are stretched ont at proper distances by means 
of a disc of perforated sheet iron, through which they 
pass: three or four yards are drawn ont at the time. 
When the wires are thus stretched ont and fixed, melted 
bitumen, or common resin, is poured in so as to 
completely envelop and isolate them. This done the 
work is complete, and the earth is covered in. Such 
wires never need repair, and are free from all influence 
of atmospheric electric perturbation.—C. R. 


(12852.1— Centrifugal Pumyp.—It appears to me 
that if Rat-Tat” tried a pump constructed npon his 
ides, which is only a modificatioa of the spray appara- 
tus, he would find that if the aperture for the exit of 
the raised water were anywhere between the steam 
nozzle and surface of water that the air would rush 
in instead of the water coming up, and if the water is to 
pass nozzle as the amoke and air in locomotives does, 
the water would be blown into spray and the steam 
condensed instantly.—A., Liverpool. 


(12352.)}—Centrifugal Pump.—The plan men- 
tioned in the latter part of answer of Rat-Tat has 
been tried and not found to answer as well as 
with the centrifagal. The reason is that to pamp or eject 
a large body of water is attended by the condensation 
of the eteam, if it is notin Jarger volume than would 
be required for a well-constructed engine. —P. W. H. J. 


12352.) - Centrifugal Pump.—I will first answer 
last part of query—viz., to find the number of revolu- 
tions. I shall suppose that it is Appold's or Gwynne's, 
as these are the most largely employed. The following 
is the formula for calculation :—Lət V = velocity of 
periphery of pump in feet per minnte, and H = the 
head of water, then V = 550 + 550 /H. The average 


head can be estimated at 9ft. Of course, this is not hope of impartiug some 


correct, butis near enough, and easy to deal with. Then 
V = (550 + 550 x 8) ft. = 2200ft. .. Number of revo- 
2200 
81416 x 2 
tions per minute. The leather helt mentioned would be 
exposed to a strain of 530lb. Theoretically, Sin. and a 
fraction would drive it well, bat I think that it is an 
advantage to have one 10in. broad, as there would be 
much less danger of straps breaking, through not being 
exposed to so great a tensional strain. The alteration 
shown by dotted lines would be of no possible use for 
so short a length of strap. If it were a long strap, then 
it would be useful, on account of the weight of the strap 
increasing the adhesion, bat even then it would hardly 
be worth while. The small pulley marked ¢ on drawing 
(which, by the way, is not described) would increase 
the adhesion considerably, and so lessen risk of 
breakage. If Teachable“ had sent description of 
chain, it wonld have been possible to have seen whether 
it was really proportioned for the strain. Another way 
of getting over this difficalty is to increase the velocity 
of the pulley e, ard lesseuiog its diameter. This would 


= about 350 revolu- 


lutions per minute = 


have the effect of decreasing tensional strain on the | outside at one end, and at the other tsper them (in 
chain. It would be the best and surest plan, but would | back, or inside, to give room for a wedge ; strap together, 


entail considerable cost. Either diameter of spur- 
wheel a would bave to be increased; or, what is mach 
cheaper, if possible, the diameter of the pinion b would 
have to be diminished. At all events, try the strap 
first with present arrangements.—P. W. H. J f 


(12852.}—Centrifugal Pump.—I have seen a 
woven leather belt (Hurn, patentee) driving a 16 horse- 
power engine and centrifogal pump to perfection. One 
of these woven belts has been driving the engine at the 
Royal Gas Factory, Woolwich Arsenal, upwards of 
three years to my knowledge. Inspect the belt and 
jadge for yourself.— Mecuanic. 


(12866.] —Pianofortes without Strings. — If 
Mr. Fennessy will take the trouble to look into several 
articles lately printed, he will find pianos without 
strings are no novelty, a patent for one by Dr. 
Clegget dating 1788. They are now in rather common 
use, but were never extensively adopted, probably 
because the tones of most of them are very short, bat 
this I believe to be only the result of the bad propor- 
tions of their forks or vibrating parts, for the sounds of 
a good tuning fork are anything but short, certainly 
not so short as in Mr. Bottone's words to“ require no 
dampers.” Mr. Goldeworthy's—I should bave written 
Geldsworthy Gurney's—piano was mentioned by me as 
being one of the best and simplest arrangements I have 
seen, and because it promises to obtain the greatest 
possible resonance any such instrument seems likely 
to get from a soundboard. Other varieties are rather 
numerous, as Mr. Fennessy will And by“ reading up“ 
“oar” journal. Mr. Llewellyn informs me he con-: 


— — —— Uœ— — e a a 


steel wires coiled like a catherine wheel, the straight 
ends of which fitted tightly in a hole formed in tba 
bridge on the soundboard, He tuned them by forming 
a screw on the straight part which projected above the 
bridge. and by means of a rather tight fitting nut (2% 
was fitted rather tightly to avoid jarring) he taned these 
springs, à la American clock “bells.” To raise their 
pitches, he drew more of the straight parts throoch 
the bridge, thereby shortening the lengths of their 
vibrating portions. To flatten them the reverse 
operation served. I think very similar means have 
been employed for varying the pitches of harmoninm 
reeds, and now are for organ reeds.—THE Harxosrors 
BLACKSMITH. 


4 
(12868.}—Imitation Bronse.— There is a pras- 
tice that I condemn—viz., Using corrosive sublimate for 
bronzing. It is, in the first place, very pernicions, 
and will make brass work as rotten as a biscait. It, 
therefore, endangers the public safety if used in 
gas-fittings. Use sulphate of ammonia and sweat with 

acid.—JacK or ALL TRADES. 


(22368.]—Imitation Bronse.—Powder the rarro- 
sive snblimate; if it well blackens the brass tiit is 
suficicnt.—W. BoL rox. 


112874.] —-Ancient Wrought Iron.— Is not tb- 
diameter of the base of this column a tile overstated, 
14 ft. din. seems rather out of proportion for the base of 
a column probably not mach longer than ite visible px- 
tion, which is stated to be 48ft., and only 12in. diameter 
at top. Should it not have been 144/;oin. at bottom 
If this wrought (?) iron column be a mere relic of a 
past civilisation, like Cleopatra’s needle, and no longer 
serves any useful purpose where it stands, althoazh 
as a rule I abhor robbing ruins, I yet think it woald 
be worth while to bring it to Eogland, and if some- 
what too large and heavy for the East India Museum. 
it might be sent to that interesting refoge for destitate 
curiosities, South Kensington Museum, and again s1d- 
jected to the influence of (Henry) King Cole.— Tur 

RMONIOUS BLACKSMITH. 


[12384.]—-Coppering Carbon.—Place a piee- 
zinc in the porous pot, with one part of aulpharsc 
acid and seven parts of water, and in the outer cell a 
saturated solution of anlphate of copper with a fev 
extra crystals added to keep up the strength. Twist s 
piece of copper wire round the carbon, and counec: 
to the zine, allowing the carbon to dip in the copp-r 
solution as far as required. Metallic copper wil! 
shortly be deposited on the carbon, to which you cao 
easily soldor, using chloride of zinc, otherwise kil. 74 
spirits of ealts. I think this will also suit D. J. 
(query 12453).—W. BoLTON. 


(12897.]—Boat Building.—Having built a sme” 
boat for my own amusement (though not a boat builder 
it gives me pleasure to write what I know of it, in tb 
benefit to W. S.” as? 
others. Tho kind of boat I wanted was snch as ors 
person could easily row for six or eight miles, and if 
necessary carry two or three persons. Having by 
visiting the quay decided on her dimensions—name'!s, 
12ft. keel, 3ft. Din. beam, and about 16in. deep am:i- 
ships—to build one of these dimensions the folloz- 
ing materials are required: — One piece of oak 12(t. ty 
Sin. by ]jin. keel, one ditto 2(t. by lft. din. by fic 
stern board, one ditto 2ft. 4in. by Sin. by 11iv. stern 
post, one ditto 2ft. 4in. by 4in. by 1}io. (carved) atem, 
two best quality yellow pine battens lift. by Tin. by 
Sin. free from shakes, or bad kuots, and not dry—eai 
seven boards ont of esch ; planking, twelve pieces green 
ash 5ft. by lin. by jin. ribs, twa pieces of ash lifts dr 
Ijin. by ljin. gunwales, three dozen ljin. bras 
screws No. 14, 31b, lin. copper nails and washers, 5>. 
or 6lb. paint. Iu addition to the ordinary tools asad 
for planing and cutting timber when boat building. 
half a dozen pairs of what are termed tongs will be 
found very useful for gripping the planks together ust] 
shaped and secured. To make them, get two pieces c! 
oak l8iu. by 2in. by lfin., taper from l2in. back oc 


secure each on a pivot, and by drivingina wedge s: 
short end the jaws firmly bold the planks together. ie 
build the boat, or rather the way I built it, wai. 
having planed up the stuff, I half checked the stem as 
sternposts on keel, nailed on sternboard, rebated kee! 
for edge of first board, placed this frame ona conp: 
of stools about 20in. high, and stayed it securely in e 
upright position; cut one of the boards 14ft. long 8p 
the centre; these formed the first planks un each side: 
nailed three or four pieces Gin. by 3in. by zin. e- 
keel to keep first planks horizontal amidshipe. WIr: 
bending them into stem and sternposts, tapered plants 
on each edge to fit, painted rebate in keel and edge: 
planks, aud secured them with copper naile; appia 
next plank, overlapping edge of first žin., gripped te- 
together with tongs, tapered edge to fit, and redo~ 
top edge at stem and stern, as at those points I 1 
less space to cover than amidships, riveted plart 
and proceeded to third, which I had to cat and 8p 
again to get it to assume a proper curve; a splice : 
2jin. long, kaving a piece of brown paper painted c 
each side, and well nailed together, suited me. We: 
the planks had been brought up to the required de:!“ 
and shape of boat the ganwale was put in, and iss- 

of boat painted two coats, a piece of ordinary dis. der 
spout, stopped at one end, served me for steam: 
chest tosoften and supple ribs, the sooner these w:^ 

secured to planks alter coming out of “ ebeat” t” 

better job; mine were put iu lin. apart; three ws | 
Bin. by lin., a flooring - board ldin. by gin. shaped >> 
ribs, four coats of paint on ontside; then a launch. | 
answers my purpose well.— H., Bellast. 


Aud. 2, 1872. 


(12417.]—Hardening Spiral Springs.—You 
have probably been using mild steel, such as pianoforte 
strings; it won't harden or temper to speak of. Get 
good cast steel, and you will certainly sacceed.—T. S. 
UsBORNE. 


(12419.)] — Photography. — Water alone. — 8. 
BOTTONE. 


112427. —REntomological.— The maggot is very 
like an ordinary cheese maggot, abont jin. long, but 
stouter. It is found singly or by twos and threes iu 
the sap-vessela of the leaf-stem or midrib of the leaves 
that are turning yellow in various species of Brassicez. 
Mog. 

112428. — Air Vessel for Pump.—The size, 
shape, and material are of no moment, so that they are 
big enongh. It may be necessary to provide for 
the periodical supply of fresh air into a pressure pot. 
A vacuum pot will take care of itself.—T. 8. UsBORNB. 


(12429.J}—An Engineering Inquiry.—There is 
no royal road for a practical engineer to attain even 
a partial knowledge of his profession. At the same 
time, if J. A. P. Spence is in eurnest, let him engage 
for two years in a marine engineer's erecting shop, but 
he must make up his mind to rough it, but Dam spiro 
spero.”—LUFFRA. 


(12483.)—Testing Beer and Spirits.—Sykes’ 
hydrometer as used by the Excise ia the only reliable 
one for alcoholic strength, price, 15s. to 258.—M. A. B. 


(12439.] — Working Plane Surfaces. — R. 
Roberts asks for an impossibility. Theoretically, a 
perfect plane surface cannot be obtained; practically, 
Sir J. Whitworth first brought into fashion a means 
of getting a plane surface. Mr. Roberts should pur- 
chase a pair of Sir J. Whitworth's plane surfaces, of a 
size rather larger than he requires for his instrument. 
Then scrape a surface as true as he can on the face of 
bis instrument, take one of the plane surfaces, cover 
with some colour which can be removed easily ; on 
bringing this into contact with the scraped surface, the 
high parts will be covered with the colour whilst the 
low parts remain uncoloured ; scrape away the high 
parts. Try again with the coloured plane surface, and 
6) on, till the colour is distributed equally all over 
the surface. He will then have obtained as truea 
plane surface, as mechanics at present can make.— 
C. H. W. B. 


(12439.]—Working Plane Surfaces.—Cannot R. 
Roberts use the method employed by the glass 
polishers ? I will describe it. Two plates are employed 
roogh, just as they come from the annealing furnace, 
one three or fonr times smaller than the other. The 
larger plate is imbedded in gypsum in a perfectly hori- 
zontal position upon the grinding bench, a table of 
abont 2ft. high, resembling a billiard table. The 
smaller plate is fixed into the muller or upper stone, a 
movable box made heavy by weights, but in sucha 
manner that the plates shall present opposite surfaces 
to each other, that is a rough (rolled) towards a smooth 
{from the casting plate) surface. When all is thus 
prepared, coarse sand and water is applied, and the 
upper stone is set in motion over the whole surface, 
round ite axis, and backwards and forwards at the 
sams time, either by the hand or machinery. When 
the sand has become too fing, the next size or number 
ia applied (at Newhaas, in the Austrian States, seven 
kinds of sand, of different degrees of fineness, are em- 
ployed), and this is continued until the grinding is 
finished—i.e., until the ground plate exhibits a per- 
fectly horizontal and plane surface. The process is 
then repeated with emery, which is renewed fifteen 
times at some places, gradually growing finer, until at 
last the glass becomes smooth as welt as even, but is 
still dull aud incapable of reflection. For this purpose 
it next requires polishing, which is done either by 
machine or by hand, the machine producing the best 
plane surface, bat, nevertheless, it can be done by 
hand good cnough. The powder employed is oxide of 
iron or crocns, also called colcothar (prepared by roaat- 
ing green vitriol and washing). This is rubbed gently 
over the glass by means of a weighted board covered 
with woollen cloth. This process might easily be 
applied to metal, and I think with the same success.— 
P. W. H. J. 


112442. —Indigestion.— Drink a tumbler of cold 
water containing a tables poonfal of lime water as you 
rise and go to bed. Eat brown bread made from the 
whole of the wheat ground, no bran being removed; 
Avoid made dishes, spices, or sances. Early to bed 
and early to rise. As much open-nir exercise as 
possible. Never eat to repletion, but leave off whilst 
you could still eat a little more; no raw vegetables 
(salad, celery, &.); avoid any vegetable that disagrees 
or causes flatulence. Indigestion is curable by proper 
diet, not by medicine.— M. A. B. 


(12443.]}—The Tremolo.—" Corelli” must have 
long practice to give thut beautiful tromolo which he 
asks for; it is produced by the trembling or quivering 
of the single finger which atops the note. I was years 
before I conld accomplish it properly, although I bave 
scraped a fiddle for the past 22 years. Persevere, and 
you can accomplish great things; if a scraper, paur- 
chase Kreutch's Exercises (ls. 6d.), you will fnd many 
good exercises in it.— W. CLARKE. 


118448.) — The Tremolo.—It is difficult to explain, 
in writing, how the tremolo is prodaced, bat, in a 
general way, it may be described as the shake, without 
removing the finger from the string, and this may be 
done by the fingers only, or by a free movement of the 
upper part of the hand in connection with the parti- 
cular finger required.. F. C. 
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(12444.)—Day and Night Telescope.— The 
erecting eyepiece of most telescopes (spy-glasses) consists 
of four lenses, these are contained in the last draw of 
the instrament, two at one end in a small tube inside 
the draw and two at the other end; there isa stop in 
each of these inner tubes to cut off the wandering rays. 
To convert such a telescope into a night glass anscrew 
the first draw (the one nearest the eye), and unscrew 
from it the inner tube farthest from the eye and remove 
it; screw on the draw and focus again; the focas is 
much shorter; the object appears unveiled, but brighter, 
as it is not so much magnified, and besides, the loss of 
light insurred in passing through two lenses is avoided. 
Most small telescopes maguity greatly in proporton to 
the size of their object-glasses, and show darkly as 
day telescopes, and do not do well at nigbt.—PRHILAx- 
THROPIST. 


(12445.]—Rotten Silk.—Where dust is allowed to 
accumulate it breeds a species of fungus 
mildew or mast, which will very soon rot the best of 
fabrics.—Jack or ALL TRADES. 


(12447.]—Employment for a Retired Trades- 
man.—This all depends upon a person’s taste. A good 
garden will afford you a vast fund of amusement. 
Mechanics are all very well; bat some spend their life 
in such things without knowing, or being able to drive 
a nail properly. II A Retired Tradesman” is deter- 
mined to go in for mechanics, and has the means, get 
a good lathe, not less than Gin., with tools and slide- 
rest. Joiner's tools to consist of brace and bits; 
planes, smooth, jaok, and trying; chisels, firmers 
from jin. to ljin., mortioe tools from jin. to ŝin., 
beads, hollows, and moulding planes as you want them, 
bradawls and gimlets, a carpenter's bench, fret and 
circular saw, table for lathe, oval chuck, with other 
chucks; in fact, there is no knowing what you want 
until you start. I should recommend you to get the 
back numbers of the ExdLIsH MECHANIC, in which all 
| these things are treated on. Ifa start is made there 

is nob the least doubt but that you will find by apply- 
ing here that yon will find plenty able and willing to 
i give you tips. Never use a good lathe for grinding 
and polishing, but in some out-of-the-way place fit a 
amparar affair up for the purpose.—JACK OF ALL 
RADES. 


112147. Employment fora Retired Trades- 
man.—A work-room with lathe and joiner’s bench is all 
very well, but hardly enough for an active-minded man, 
accustomed to employment. A garden is a capital 
resource, so is an aquarium, especially if“ A Retired 
Tradesman” has a microscope, he will find his 
aquarium almost as interesting as a Zoological Garden, 
he may be constantly flading something wonderfal and 
strange. The study of some branch of nataral 
history will be a more endating pleasure than a 
tool bench. Geology is, perhaps, the most suitable 
for A Retired Tradesman,” but he cannot go wrong 
with any, if stadied properly, not contenting himself, 
as many do, with learning merely the names (say) of the 
insects he collects; he must try to observe their manners 
and customs, to get all the good they can teach, which 
is a great deal. There is no neel fora student of 
nature to travel far or incur much cost in finding 
objects of interest. They may be fonnd everywhere 
| by those who know where to look, and the habit of ob- 
serving quickly increases the power of observation ; 
those who have not acquired it, have little idea how 
much pleasure they miss. Many of the very com- 
monest objects are, when properly examined, amongst 
the most wonderful; for instance, what fisherman's net 
is half as skilfully constructed as a spider's web; what 
building built with sach econumy of material as a 
honeycomb, and we shall be lucky indeed if our” 
sab lng is as complete a success as a gnat's egg-raft. 
= HILO. 


(12417.) Employment for a Retired Trades- 
man.—I think photography would prove very interest- 
ing after the first ditliculties of the art were sarmoanted, 
these are sometimes vexatious ; and if necessary a few 
lessons might be taken from @ professional photogra- 
phor. Chemistry is avery interesting study, but some of 
its experiments are not devoid of danger; however, by 
far the greater portion of them are quite safe. 
Roscoe's ‘' Chemistry ” for study, and Francis“ Chemi- 
cal Experiments” might suit,— PHILANTHROPIST. 


(12450.] —Beehives.—The hive described in p. 806, 
Vol. XIV., is not the hive which I prefer above all 
others; but for those who prefer the Woodbury hive it 
is, in practice, the very best I know of, and with the 
improvements suggested at the end of the letter, and 
description, it will be perfect as a Woodbary hive. My 
objections to the Woodbury are described on p. 533, 
same volumo, aud my new hive is there roughly 
shadowed forth, and I have been promising to send an 
accurate description of all its parts ever since, bat 
really cannot flud the time to doit. However, I will 
endeavour to do so in time to enable bee-keepers to 
arrange for next year. But to return to“ S. R. S. B.Q." 
and p. 806. Fig. 1 shows ground plan. The blocks go 
down to within one-sixteenth of au inch of the bottom, 
and come up to within gin. of top, and on them is laid 
jin. deal to All up the spaces, which said zin. stuff is 
uailed in through both inner and outer skins of hive. 
The notches, as in the Woodbury, are cut into, and not 
through, the front and back inner skins only, which 
are of jin. stuff for the purpose. My reply to first 
question makes it unnecessary to reply to the last one. 
As regards my new hive, results are bearing out all 
my anticipations. Swarms of this year are filling them, 
and the difference of the appearauces at the entrances 
of them as compared with the Woodbary is most 
decidedly in their ſavour —no idling or outside cluster- 
ing; no fanning at entrance, which is din. wide aud 
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jin. high; no difficulty abont the ventilation, as the 
top board being in pieces, ventilation can be regalated 
to a nicety.—C. N. ABBOTT. - 


[12452.] —Building on Sand.—Sand is one of the 
bost of foundations if properly drained. The first 
thing to be done would be to ascertain what is the 
natare of the stratam beneath; if itis at all soft, 
building should be proceeded with very cautiously. 
One of the worst situations for a sand foundation is at 
the side of a hill.—P. W. H. J. 


(12452.]—Building on Sand.—If Inquirer 
wants a good job, by all means put in a concrete 
foundation; it is not only a better job, bat it can be 
done for less money. A more powerfal recommenda- 
tion I qannot call to mind at present.—Lurrra. 


(12456. —Fuel for Steam-Engine.—Use slack 
and coke in preference.—Jack or ALL Trapxs. 


(12459.]—Blowing Apparatus.—The pressure 
required to force air through the syrap would be nearly 
liib. A fan would not be able to force that pressure 
economically, though it would force it. The plan that 
I should recommend would be this: Get an iron or 
brass ring or tabe jin. diameter, internal 16in. dia- 
meter, in which pierce fifty or sixty small holes that 
would let a knitting-needle go through them. This is 
to be fastened to the bottom of the cistern, and to have 
the straight portion of the pipe passing out at the side. 
This will do better than the Bessemer plan for a small 
thing like this, as in the former there would only be 
needless complication. There then wants a oylinder, 
bin. stroke, and 3in. diameter. This is to be made like 
a double-action air-pump, and will require considerable 
care in its constraction. It will be best made of brass. 
The air-vessel is to be a tia cylinder 10in. diameter, 
and the same high, which is to be connected with the 
ting by a pipe. To the piston-rod of the air-vessel 
therais to be fastoned a lever-handle to work up and 
down like a pump. Iustead of an air- pump, you might 
meet with an old engine-oylinder, second-hand, with 
slide-valve attached. This might be made into a pump 
by arranging so that the valve moves in opposite direc- 
tions to the piston, by fixing the valve-rod to a pin on 
lever. An arrangement will be sent if desired.— 
P. W. H. J. i 


(12459.}—Bending Laths.—If you only want 
slight work, make saw cuts across your wood on con- 
cave side—one inch or less apart, aud two-thirds of au 
inch through; and before bonding wet the convex side 
only with hot water; bat you must fix the ends in position 
permanently. If you want strong work yon muat give 
more particulars—viz., length of chord, rise of arch 
from chord, kind of wood, and hint of the purpose in 
view. I am supposing deal; but you can buy of a 
cooper a hoop of ash to make two much stronger and 
cheaper than you can make one.—CaBINET MAKER. 


(123159.]}—Bending Laths.—TIf birch, beach, ash. 
&e., boil them and bend upon blocks. Oak, lime, 
poplar, willow, Co., will retain their shape. With the 
tir tribe it is a difficult job not to bend them, but to 
get them to retain their shape, unless put into a 
groove or fixed in somo way.—JAck OF ALL TRADES. 


(12161.])—Threads in Gas-pipe.—If ‘A Sab- 
scriber ” will furnish himself with either Green wood's 
or Martin's book upon Screw Cutting,“ he will have 
all he wants, and will never have caase to regret the 
trifliog outlay. They both advertise in ours ’’—Jack 
oF ALL TRADES. 


(12461.]—Threads in Gas-pipe.—lin. and np- 
wards = 11; jin. and zin. = 14; Sin. and jin. = 18; 
zin. and all sizes of ordinary brass tube, 26.—W. 
BOoLTON. 


(12162.]—Electrotyping.—Copies can bo taken 
off tho plaster if it is properly prepared. They must 
firat be dipped in melted wax and allowed to remain 
for a few minutos. After they are cool they are to be 
blackleaded with a soft brush. This wants to be doue 
so that the blacklead is scarcely visible. They will thon 
be ready for copying. They will return a fair medal, 
but there are many substances more suitable. Gatta- 
percha serves the purpose admirably. The method 
adopted is to heat the guttapercha in boiling water, or 
in a chamber heated to the temperature of boiliug 
water which males it soft and pliable. The plaster 
casta are to be fitted with rims made of stout tin or 
pasteboard, bound round with wire. The gattapercha 
is then to be gently kueudel in and worked round until 
it has penetrated into tho hollows of the plaster. They 
are then each to have weights loaded on the gatta- 
percha and set aside until it is cool. Another plan is 
to place the plaster casts, if medals, or sinall ones, each 
at the bottom of a separate saucer, and surround it with 
well-kneadod clay flush with surfaco of medal, allow 
this to dry aud press the guttapercha into it. To ob- 
tain a wax mould, the plaster cast is first brashed over 
with boiled linseed oil until it is perfectly satarated ; 
this succeeds best when pluster is gently heated. 
Another plan is to saturate with water, and another 
with milk. To cast, the rim is to be fin. above medal, 
and before the wax is quite cool undo the rim or else 
it will stick to the wax. Care inust be taken not to 
pour on the wax too hot, as that is one great cause of 
tailure in getting good moulds, it should be poured on 
jast as it ia beginning to set iu the disb. Pat the 
medal and wax in a cool place, and in about an hour 
the two will separate easily; when they adhere, the 
cause is either that the plaster bas not been properly 
Nad = that the wax has been poured too hot.— 


{12462.]—Electrotyping.—I should recommend 
the use of guttapercha in preference to wax, the latter 
being mach more difficult to manipulate, on account 
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of the formation of air bubbles, and otber ineon. | 
veniences. The gattapercha must be hoiled in water j compo. prevents damp rollers. For a 24in. roller, take 


until quite soft. The object to be copied, if plaster, 
should be slightly rabbed over with sweet oil, and 
should be provided with a rim of cardboard, or very 
thick drawing paper, allowing enfflcient depth in the 
rim to hold a requisite quantity of the material. This 
may be conveniently secured with sealing-wax or strong 
gum. Arim of thin tip will answer the purpose vory 
well if properly secured by means of a fine wire. To 
Jay the plambngo on the mould, you need only to nso a 
camel's-hair brush and rub on the plambago (which 
must be very freely pulverised) in very small quantities, 
working round in circles, until the mould hus acquired 
a metallic lustre. I have tried the above method, and 
have always found it to answer admirably.— W. H. H.C. 


0124632.. —Eleotrotyping.—Take a piece of card- 
board and tie round the edge of caste, either wetting 
or oiling before pouring the wax, or standing the whole 
in a little water in a saucer. To make the blacklead 
adhere evenly, wash the face with tarps, and let dry ; 
then apply the plambago with a soft camel's-hair 
brush.—JacK oF ALL TRADES. 


(12463.] —Vision.—There is another theory for the 
correction of the inverted image—viz., at the optic 
commissure or junction of the two optic nerves, there 
are three sets of fibres—decussating, non-decnssatinog, 
and commissural. Itis supposed that inverted vision 
is corrected here by the lower fibres passing upwards, 
and the upper downwards. A perfectly satisfactory 
reason, however, has never been given.— M. A. B. 


(12463.]—Vision.—Perhaps visible direction has 
something to do with the inverted image, as evidently 
the eye receives the rays of light proceeding from an 
object above it in a direction slanting downwards, aud 
we may thus be enabled to judge of the position of the 
object; a similar reasoning will apply to the case of 
objects situated below the eye.—PHILANTHROPIST. 


(12463.]—Vision.—"' H. Science” asks for the most 
probable cause of the inversion of images on the retina, 
bat asthe canse of that is nearly self-evident, I think 
he must mean to ask why do objects, the images of 
which are inverted on the retina, appear tous upright. 
The difficulty I feel in removing this difficulty, which 
many have, ia in understanding what is the difficulty 
they find. We are entirely unconscious of the image 
which is formed on the retina; all that we Jearn by 
direct sensation is that wo see when there is nothing 
between our eyes and objects giving off or reflecting 
light; that we see most distinctly the objects at 
which we direct our eyes, and that when we try to see 
parts of objects above or below, or at the side of that 
immediately in front, we have to turn our eyes up- 
wards, downwards, or sideways respectively; and we 
have learned to do that just as we have learned to raise 
or depress our hands by the action of muscles, the 
action of which is quite unconscious to us, unless, in- 
deed, the muscles are injured or fatigued so that their 
action gives us uneasiness. This is, I think, the most 
probable way in which the real position of objects seen 
by us is learned; bat it may have been learnt, as it is 
now known to us, by our observing, as we often may 
without moving the eyes, that the part of the object the 
image of which is highest is nearest to the floor, 
which we know is belowus. Thus, when we are lying 
down on (say) the right side, the lowest part of an object 
we look at forms its image on the part of the retina, 
where an object to our right would form its image if we 
were upright; but we find no difficnity in deciding its 
position with respect to ourselves, if we know our own 
position; nor should we find any difficulty by looking 
at objecta when standing on our heads, and knew we 
were doing s0.— PHILO. 


(12470.}—Separating Salts Produced from 
Kelp.—The question put by “ A Tyro" is one of those 
which it is dificult to answer, owing to their indefinite- 
ness. The method to be pursued will depend very 
much upon the proportion of the salts contained. I 
should say that from a solution of potassium chloride, 
sodiam carbonate, and scdiam sulphate, if the propor- 
tion of the two latter be large, the best plan would be 
to concentrate by boiling. Upon cooling a crystalline 
mixture of sodinm sulphato and carbonate would be 
obtained, such as sold by the name of grocers’ soda 
crystals. From the mother liquor crude potassium 
chloride might be obtained by a second concentration 
and crystallisation, Bat I must confesa that as I see 
no method by which they may be neatly separated, I 
think it would never pay unless the proportion of 
potassium chloride be large, in which case it might be 
crystallized out from the original liquor. I should 
advise the querist to concentrate some of the solution, 
and see of what the crystala obtained on cooling are 
composed, when he will have a better idea how to set 
about it.—ANALYST. 


(12478.]—Printers’ Rollers.—To mix composition 
forrollers: Sammer use, 141b. best glue and 41b. treacle; 
winter use, lib. best glue and 4lb. treacle. Soak the 
glue about one hour and a half if thick, if thin 
one hour. Take it out of the water, lay it on 
a board until next day, then melt down in proper 
melting-pot, or put it in a saucepan and place it in 
another containing water (be sare and not let the water 
run over into your glue; one great secret in roller 
casting is to have as little water in your glue as pos- 
sible), then add treacle as above, let boil once, then 
keep it just ander boiling point until cooked, whioh 
takes about two hours, more or less; pour out into 
moulds, well cleaned and greased ; if left too long on 
the tire it will get thick and spoil. The above is sum- 
cient foran 18in. roller; other sizes in proportion. 
From long experience I find the above is the best for 
both machine and presr. Any farther information to 
“Æ Tyro” I shali be Happy to give. Perhaps the 
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following may be of use to him and others. French 
łoz. Russian isinglass, 40z. gelatine, dissolve the two 
in } pint of water. When the usual composition ia 
ready for pouring, add the above to it, let all boil 
3 hour longer, and cast in usual way.— W. CLARKE. 


(12475.]—Removing Whitewash.—I should ad- 
vire “ S., Colombo, Ceylon,” to try dilate hydrochloric 
acid for the removal of whitewash from stone and wood» 
work, subsequently washing with water. —ANALYST. 


12475. Removing Whitewash.—Take a base 
ecrabbiog-brash and elbow grcase.— JACK OF ALL 
TRADES. 


(12482.]}—Intefral and Differential Calculus. 
—It would be ditiicnlt to mention any branch of seience 
where the calcali are of no use, and it would really 
take up too much time and space to show where, when, 
and how used. The student, before commencing diffe- 
rential calculus, onght to have a good knowledge of 
trigonometry, and some knowledge of conics. Of 
course, a slight, yet usefnl, knowledge of this branch of 
mathematics may be obtained without so very extended 
acquaintance with the above subjecta. (See Mr. Proc- 
tor's articles on the Calculus in Vol. XII.) I(personally) 
think Mr. Todhantar’s books the best that any student 
can use. They are published by Macmillan, 10s. 6d. 
each. A book has lately been published by Mesars. 
Longmans, written by Professor Williamson, but I 
cannot ray anything about is as I have not seen it.— 
C. H. W. B. 


[12181.] — Inorganio Chemistry. — Get the 
“ Scienco Directory ” from South Kensington Museum. 
The syllabus for chemistry, first stage, second stage, 
and hônours, will be found therein, also the books re- 
commended by the examiner.—C. H. W. B. 


(12184.]—_Inorganic Chemistry.—If Science 
and Art is ignorant of the science he desires to study, 
I should recommend him to begin by attending some 
regular course of lectures on chomistry, such as are 
given in moat towns by certificated science teachers. If 
he prefers, or is compelled, to study privately, let him 
begin by reading Roscoe's Science Primer,” price 1s., 
published by Macmillan, carefally performing the ex- 
periments therein described. Then read Houghton 
Gill's ' Chemistry for Schools,” experimenting in the 
same way. If the student’s object were to acquire a 
good knowledge of the science, I would then advise him 
to study Roscoe's “ Elementary Chemistry,” and the 
first two volumes of Miller's Elements of Chemistry,” 
but as his object is to pass the science and art exami - 
nations, ho mast read the book nud master the chemical 
grmopastios of the examiner, Dr. Frankland. I am 
afraid ‘‘ Science and Art” has fallen a victim to the 
intricacies of the ‘Science Directory when be writes 
of wishing to pass “* first-class in the third stage for 
honours.” The lowest or elementary stage has two 
classes, first and second; so has the advanced stage; 
and so has the highest or “honours” stage. When 
obtained, the “honours” consist of a piece of brown 
card with your name written on it. There are very few 
honours to give away as the department has little to 
spare, its breackes of contract and ‘ mistakes ” being 
not unfrequent. The teachers of chemistry working 
under the department do their best, but their pay being 
dependent on “results,” they are compelled to cram 
their pupils with the questionable theories of the 
examiner to the exclusion of much more valuable in- 
formation and sound knowledge. If you want to learn 
chemistry for its own sake, and independently of the 
“ honours,” attend a class not connected with the 
department.—ALFRED H. ALLEN. 


12486. — Machine for Cleaning Boots.—In 
reply to S. J. R.“ first black your boots by hand, 
then polish with a revolving brush fixed to the head- 
stock of a lathe, or to cog-wheels, and a weight over 
pulley —R. A. H. 

[12504.])—Sketching from Nature.—Tnake a 
picture frame abont 18in. square, or thereabouts, tie 
across the frame threads of cotton, both perpendicular 
and horizontal, about Qin. apart, like a gravel sieve ; 
mount the whole upon a leg and fix it in the ground. 
Sit ata distance of 5ft. to 10ft., you will then see the 
place each object of the landscape occupies in rela- 
tion to the cross lines, which serves to measure the 
position and spaceeach require. The paper you 
sketch upon should be the same size as the frame, and 
should be attached to a board with pins. Dots at the 
end of the paper and across the top indicate the 
whereabouts of the threads on the frame; and the 
position each object must be placed in is easily found 
by the use of the T square, which serves, with the aid 
of the before-mentioned dots, to divide the paper into 
small equares in the same manner that the cotton 
threads divide the view of the landscape. This ap- 
paratus can be constructed for ls. In sketching it is 
required to sit in one position until the outlines are 
taken. I would adda skctch as desired if I thought 
it necessary. You will probably understand it with- 
out, if not I will send sketch.—JoHN Hopxins. 


[12504.] —Sketching from Nature.—In answer 
to Thomas King (query 12504, p. 497), I do not think 
that anything better can be recommended for sketching 
from nature than the camera lacida ; it can be obtained 
cheaply, and is certainly portable. I know people who 
have bought it second-hand for 12s., and as there is 
some exactnees required, am inclined to think it wonld 
not be easy for ordinary persons to make. Both the 
camera obscura and the lucida have been tried by my- 
self, and the palm belongs to the lucida for usefalness 
—but, “aye, there's the rnb,” it wants practice, and, 
poss@ly, a peculiar fitness of vision to use it. Iam 
justified in saying this, because I know talented artists 
among my own acquaintance who cannot work with it. 
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I bave employed it for some years, find it a good ser - 
vant, and therefore recommend it to others. Mine 
cost (new) £2 5s. The whole principle of the instrn- 
ment lies in a nutshell: a prism, through which the 
images of the objects to be delineated are carried; these 
are seen reflected by the eye perpendicularly ander- 
neath the prism on a sheet of paper which is placed 
there. The eye then is held over the edge of glass, 
the hand with pencil delineates the outline of the land- 
rcape or object to be represented. The difficnity is in 
being able to see both the image of the object to be 
drawn and the pencil point at the same time though 
some appear to surmount this vexations trouble (for 
such it is), very quickly. After baying my locida I laid 
it by in disgust for more than ten years, till a bappy 
thought occurred to me to try it once more—and soc- 
cessfully. But for absolute truth I have more conñ - 
dence in my own correct eye than in any optical 
appliance whatever. Many otherwise exoellent are 
graphs are notorionsly distorted. The camera incida 
has this fault, but with care it may be made to speak 
correctly. The following description, with refer- 
ence to the diagrams, will explain it. A, prism; B, 
two oyepieces to assist defective vision; D, clamps to 
secure the elongating and telescopic rods, which thos 
increase or decrease size of image on paper; E, screw 


for fastening on to edge of table or beard; P is a pivot 
by which means the lengthening rod can be placed a! 
any desired angle; C is a movable eyehele, of grest 
advantago in confining the field of vision. The other 
diagram will show the principle still clearer. A, the 
prism; G, object to be drawn; H. image refiected; I, 
the eye. If Thomas King will tarn to my answer to 
“ Poloski “ (12393), he will have the other requisite for 
sketching from nature.—A WorkIne B. 
(12511.]—Gas.—The following table will farnish 
‘ A., Liverpool,” with the information he requires. asi 
he useful to others. It is from the Gas- Manager's 


Handboek.” Wigan cannel and coal produce on an 
average :— 

Cannel Coal 
das.. 10.900 .. 9,980 cubic feat 
Illuminating power.. 21 25 .. 11:4 «perm candles 
Cok oe. . 1.486 . 1. 617lb. 

T 17 ee 11 gallons 
Ammoniacal water . 18 ee 20 gallona 


—SauL RYMEA 

(19511.]—Gas.—In reply to A., Liverpool,” I 
learn that about 8,000 fet of really brilliant gas cso 
be obtained from a ton of the best cannel coal; bat 11 
it is allowed to remain in the retort to be still farther 
exhausted, then ten, twelve, and fourteen thousand feet 
of poorer staff can be obtained, but the coke is thea 
nearly unſit for household use. Ordinary coal, of 
course, will render a less and poorer quantity in pro- 
portion; but the larger the quantity of vapour obtained 
the greater is the profit the gas companies derive. It 
is a pity that eur meters only register the quantity, 
without indicating the quality, so that we are no” 
made to pay as mach per thousand for the poorer sta? 
as the good, and are compelled to open our tape wida 
to burn a larger quantity, to obtain the light which » 
less quantity of the best gas would give. The eom- 
plaints of poorness of light and increase of bille are 
getting so universal that it is time thie subject was 
thoreughly ventilated.—R. A. H. 


[125 17.J— Mathematical Machines and Tables. 
—Babbage's extreme ambition unhappily did so ore:- 
leap itself that the lesser of his proposed engines, tre 
„Difference engine,” a part of which was at Soats 
Kensington, is neither finished; nor, I believe, has yi 
produced any kind of table. The simpler of i 
purposes were meanwhile carried ent by Sosa. 
Swede, whose machine was employed at Somsre 
House to calculate aad print most of Dr. Yer: 
% English Life-Table,” the volame mentioned in repy 
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124165, p. 405; aud is now, I believe, manipulating the 
data of the 1871 census into a new edition of those 
tables. Babbage's complete design, the Analytical 
Engine,” which ie to tabulate any fanetion whatever, 
expressible by any algebraic formals, remains on 
paper only. Had he been content to execute either of 
them, as a first specimen, on a scale registering to ten 
decimal figures only, it seems he would have been 
enabled to carry ont even this marvellous ‘‘ Analytical 
Eugine;“ bat he insisted on twenty figure resnits, as 
alone worthy. of -a national engine, and had to leave 
posterity to grow to his opinion. The little substitute 
of Boheutz was a qnite independent invention; so 
admitted, I believe, by the philosopher, and without 
jealousy, "welcomed and introduced tothe country by 
him.—E. L G. 

(12520. —Riuid Lens for Photography.—It 
would certainly be possible to construct a camera 
mecording to the diagram, but it possesses so many 
objections that no good could come of such an arrange- 
ment. 1. The loss of light by reflection from four 
mirrors would be very considerable. 2. The salphario 
acid would be constantly absorbing water, thus in- 
creasing its balk, and altering ite density and reflective 
power. 3. The water would rapidly evaporate from 
i proximity of the sulphurie acid. The focus would 

be best found by experiment with a piece of tissue 
paper or ground glass. It would vary with tho dis- 
tance of the object. Better bay a common sixpenny 
lens and ât it in a cigar box, than constrnot such an 
arrangement as in the diagram.—ALTnED H. ALLEN. 


12526. — Camera Lucida.— The simplest so- 
called camera hicilia for the microscope is Dr. Lionel 
Beale's neutral tint reflector. It consists of a piece of 
glass of a neatral tint inclined at 45° in front of the 
aperture in the cap of the eyepiece, and answers the 
purpose of Simmerling’s mirror or Wollaston's camera 
vory satisfactorily. It may be purchased of any 
optician for a few shillings. The form introdaced some 
years since by Mr. Collins ie, in my opinion, the best. 
A substitute which will serve for rough work may be 
easily devised. Take a pill-box which will just slip on 
to the eyepiece in place of the usual cap, make an 
aperture in the bottom of the box the size of the eye- 
lens of the eyepiece, fix ina frame, which may be 
made of wood, cardboard or cork, two pieces of thin 
glass with a piece of thin tracing paper between them, 
or a little slightly coloured water may be run in in such 
fashion that the glasses shall be inclined at 45° to the 
face of the bottom of the pill- box. A piece of neutral 
tinted glass substitnted for the thin glasses will, of 
course, form the orthodox article and mag be very easily 
made by s person 3 very ordinary ingenuity 
at a trifflag cost. H. P 

(12567.] —-Ohalk for Microscope. —The plan I 
have adopted with very fair saocess is simple. I take 
a piece of the chalk I wish to examine, and immersing 
it in a small basin of water sorub it energetically with a 
tooth brash, or small nail brash, until the water bas 
become tolerably tarbid. I set the water aside until 
it has had timo to allow the heavier particles to sub- 
side, when I ponr off the water to about an inch of the 
bottom and fll up afresh with clean water. I then 
usually transfer the whole to a glass vessel, the better 
to see how things goon. This process of decanting 
and refilling must be repeated a score or more times, 
and the deposit after (say) the twentieth washing 
treated with soda, and then rewashed until all traces 
of soda are removed. The deposit, if now collected, 
will usually be found to consist of little else than 
foraminiferm, coocoliths, &. Another plan, whioh I 
sometimes follow, bat do not like, is to pound the 
chalk tolerably fine, place it in a muslin bag and wash 
in water in the fashion a lanndress “ blues” her linen 
with the " blae bag.“ 1 later as in the pre- 


ceding plan — H. P. H. 


UNANSWERED QUERIES, 


— 


The numbers and titles of queries which remain wn- 
answered for five weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the bent af their fellow eontri- 


Since our last Jack of All Trades” has answered 
12057, 12063, 12084, 12967, 12071, 12075, 12076, 12082, 13083, 
32095, 12037, 12088, 13091, 12095. 12103, 12107, 12109, 19119 ; 
Joseph William Feonell, 12067; p. W. H. J., * 12071, 
12107; W. M. Colles, 12085 ; “ Suffolk Amateur, 12087 ; 
“J. R. F.,“ 12087; “ Vexed Violinist,” 13087. 


12181 Violin Case, p. 365 
12188 Mottled Cary Wood, 866 
12183 Canoe Club, 866 
12190 Trios for Male Voices, 366 
12191 Surgery Abroad, 366 
12193 Magenta, 836 
12195 Ventileting and Warming Buildings. 866 
12198 Extracting Iodine from So.woed Ashes, 866 
12201 Reducing P'th to Pulp, 388 
12203 Pictures. 866 
13208 Gold Fish, 366 
12210 Manufacture of Blacklead, 366 
12220 Snperheater, 365 
12222 Tron Castings, 366 
12230 Platinum Solution, p. 867 
12231 Iceland Spar, 367 
12234 Hairspring, 467 
12235 Oarpenter's Tookchest, $67 
12213 Turpentine and Wood Naphtha, 367 
12245 Chemical, 357 
12248 Seven Keyed Tuning Fork, 347 
12243 Sheet Iran Firepruol Dood- box, 367 
12251 Eleotrical, 867 
12352 Electrical Machine, 367 
12254 Acrostatics, 307 


QUERIES. 


— — 


(12537. —Compressing Air.—If I take a cylindrical 
vorsel—diameter a little over 134in., so that the area of a 
piston moving in it is @xactly one square font, said 
vessel one foot deep—and press the piston downwards 
6in., Jia., 8in., 9in., 10in. and llin., what will be the 
work expended in compressing the above cubico foot of 
air — suppose at freezing temperature and 980in. of 
barometric pressure — into the corresponding new 
volumes indicated above—that is, 4, 5/12, 4, 4. l. and 1/13 
of a cubic foot? The relative pressures in atmospheres 
will be 2, 3, 4, 5, 6, and 12, including the ordinary atmo- 
epheric pressure. At those particular volumes and cor- 
responding pressures, what willbe the temperature of 
the compressed air at the moment of compression, the 
sides of the cylinder being uutraversable, or impor- 
meable to heat either from without or from within, not 
taking into consideration the increase of elasticity of 
the confined air, which must inevitably take place by 
the heat generated? Again, supposing the length of 
the vessel is infinite, what will be the temperature of 
the air when the piston is raised 1ft.—which will, of 
course, doable its volumo—then Qit., 4ft., 8{t., 18ft., 32ft., 
GAft, 1238it., 2561t., and 4921t., then "raised to infloity? 
Also, what would bo the work expended in raising the 
piston to those various points? I kuo it will involve 
the use of the higher branchos of mathematics, bat 
I shall not be afraid of that. Will “E. L. G.“ kindly 
help me, or any other competent to do 80 7—MEOCHANICAL 
EQUIVALENT. 


(12538.] — Electrotyping.— Will any experienced 
hand in this art tell me why I cannot get the deposit to 
take in the deep oavities of my moulds, bat only on tho 
flat or raised surfaces? It seems to thicken round the 
edges and brauch out like rock coral.—DupLex. 


(12539.}—House Fly.—Can the common house fly 
bite or ating ?—Gero. A. ANES. 


(12540. )— Poultry. —I should be thankful for the 
advice of any of oar friends who hive knowledgo of the 
diseases of poultry and their remedy, in the following 
case. A cock bird has lately manifested great diffloulty 
in swallowing, and, on examination, I discovered a 
white substance towards the root of the tongue. This 
sobstance continues to enlarge, and is now quito ap- 
parent throngh the sides of the beak, which the bird 
cannot perfectly close. I have tried various things 
which friends have advised, but none seem to do any 
good. The bird does not seem ill otherwise, Inasmuch 
as he perseveres at the food, and with difilculty passes 
sopped bread and barloymoal. I should like 0 save 
him, as he is valuable. H. G. W. 


(1254L] —-Fish Culture. —I live on the bank of a 
small river which is thinly stocked with troat. Would 
it be advisable and possible to introduce daco to the 
higher parts of the river; also the best way to do so? 
There are dace twelve miles lower down, which is as far 
as the tide comes.—Gaeen DRAKE. 


(12542]—Luminous Tubes.—I extract the follow- 
ing from Engineering, of June 28, p. 435:— Another 
carious discovery of Dr. Geissler was, that mercury, 
when shaken in a rarefied glass tube, would also become 
luminous, and emit a strong light, so that in a perfectly 
dark room all objects could be distinctly seen; the 
colour of the mercurial light could be modified by the 
presence of small traces of gases In tubes. A minimum 
of nitrogen shows an intense red, and hydrogen a yellow 
light. The capacity of meroury for producing light 
seems to depend on its purity, so mach so that it was 
not luminous when it contained au admixture of tin, 
lead, zino, or bismuth, but gold or silver did not affect 
it. It would be possible to utilise this peculiar quality 
of mercury for ighting ap chambers filled with explosive 
gases, such as some parts of mines or powder maga- 
zines, instead of using the Davy lamp.“ I should like to 
know if any of our“ readers have ever made this tube 
in the form of an hour-glase, abd with what result. In 
this may the mercury could be kept in motion for a con- 
siderable time, and for that time would, I conceive, bea 
self illuminating lamp.—Pecasus. 


[12543.] —Light Shifting Hoist.—Will any brother 
reader of our excellent journal kindly aid me in the 
following difficulty ? In the course of my work I have 
to lift a box 4ft. x 2ft., containing 36 bottles, in divisions, 
on toa slab Aft. high. The bottles I fill with ofl (Qlb. fa 
each), and have then to lift all down again on to a trolley 
to be wheeled awsy. The box, with bottles empty, 
weighs over 90lb., and when the latter are filled the 
weight is more than 160lb. I want some contrivance 
by which I can raise the box 2ft. 6in., push it forward, 
gay Sft. in a straight lino, and, bottles Allad, vice versa. 
Ceiling with atroug joists, 9ft. high. A crane would be 
too much in the way, and the ordinary pulley blocks 
are inadequate, as with thom one cannot well shift the 
load far enough from the point of suspension.—Ss. 
SELWYN. 

{)—Taraxacum.—I shall feel obliged ff any 
one will inform ine how tu make taraxacnm or dandelion 
coffee? I can’t afford to buy it fran the chomist.— 
WELSHMAN. 

[12545 ] —Comet.—I shall feel greatly obliged if nny 
of “our” astronomical contributors will inform ms when 
the next comet which will be visible tothe naked eye is 
expected to appear in Sugland.—Gaayson GoLOAR. 


(12546) —Protcction for Steam Boilers.—Wonld 
any of your correspondents infurm me what ie the best 
covering for steam boilers exposed to the air? I have 
seen A composition of manure, clay, &c., and should like 
to know the exact proportion of each, and how it is 
used.— WX. FELLOWS, 

(12547.]— Pasting Cloth to Maps. — Will some 
ono inform me how to piste cloth to uipa? I have 
tried to do some and they crimp, the cloth rans in. 
I pasted both tho paper aud cloth. What sort of cloth 
should be used ?—C. W. I. 

E ieee, —Flexible Black Varnish for Leather. 

should bo thankful fora recipe for making this. It 
is required for the folding head of a cabriolet. Brillianoy, 
flexibilitv, and resiatance of wet aro the desidcrata.— 
LAMBDA, 

(12519.]—Field-glasses.—To !“ F. R. A. 8. on Mn. 
OL DTrIELD.— I. looking trough these on a blank light 
| sky a darkened zue vccupyiug the middle two-fourths 


Is this in the 
eye or field lenses? Is it a fault or a failing?—Lamana. 


.]—Sea weeds.—How can seaweeds be nicely 
dried for show ?—B. 

[12551.] Picture Framing.—Would some paactical 
person kindly inform me, through the medium of this 
paper, the simplest way and the neatest to cut and join 
the angles of picture frames, and it will greatly obliyo— 


IX. 

— Aquarium. — I am abont making an 
aquarium, and if one of our“ ingenious subsoribers 
would supply the following information, I Should be 
glad. Size to be 2ft. x 1ft. Bin. x 1ft., Sin. What should 
be the material for bottom? What cement for fixing 
glass? What glass should be used? What fish wonld 
be best to stock it with when finished? Any other in- 
formation which they may think necessary wonld oblige 


of diameter of fleld ef view is observable. 


—W. R. 


(12558. —Electro Magnetism.—I have an electro- 
magnetio engine which is useful tomo ia doing light 
work, but tho contact breaker is a constant sourco of 
annoyance, as the platinum points aro continually 
burning or being oxidised. I have partly remedied the 
destructive effect of the spark by putting an extra coil 
of wire round the magnet and joining the ends of it 
together, thereby forming, a complete circuit in itself. 
This, I suppose, acts as an induction coll does, and 
lessens the spark, bat what I wish to know is, if the 
contact breaker known as the mercury and alcohol one, 
will de bettor than a platinum one. I should feel vory 
much obliged if Mr. Spragae would describe minutely 
the action of one of these, and asy how the oxide that is 
formed upon breaking contact is got rid of. A small 
sketch would, I think, interest many of your readers. 
T should also like to know how it is that my plan of an 
extra coil lessens the burning effect of the spark, and 
also if it lossons the power of the magnet at allL—Cox- 
TACT BREAKER. 


(12554.] —- Graphite Battery.—I shonld feel obliged 
if Mr. Sprague weuld inform me what purpose the 
glass tube is forin the graphite battery, described on 
p. 423, and whether to use acid or saline soldtion in the 
Manganese cell? — WALTER WINNING. 


112555. —Packfong or Chinese White Copper. 
Can any follow reader inform me the composition of 
this alloy? Ihave some reason to suspect it contains 
niokel, and resembles the so-called albata or German 
silver "in its composition and properties. Also, what 
articles do the Chinese construct with it, its specific 
gravity, and price ?—Turg HaramMonious BLACKSHITH. 


(12556.] -Soda-water.— Would some of your readers 
ivform us if soda-water be really a r 
My impression is it is a vulgar error.—A. B 


(12557.)—Nickel Silver.—There is advertised pure 
nickel silver, and nickel ailver plated (spoons, tea pots. 
&c.) What I want to know is, ie it the pure metal 
nickel, or is it a mixtare of niokel with other alloy— 
white metal, in fact ?—-Nicmsu SILVER. 


(12558.] —Boot and Shoemaxing.—Thanks to the 
correspondents who replied to me on this painful sub- 
ject. I have been directed to a more scientific man 
then I have met hitherto. He modelled my old lasts 
with leather to very near the pattern of my feet, and the 
boots made on them are an improvement, but not all 
I require. I find my problem is not ao easily solved, for 
my foot, as I said, measures more at big toe joint than 
at instep, and if made suffiolentiy wide at former part 
to tako off preasure from that tender spot, he says it 
would be impossible to get the last out of the boot when 
finished. I find the only beots I can wear without pain 
are a very old pair whioh have worked into tho very 
cast of the sole, and in the same way tho maker I reler 
to models his lasts, so that bulges on the sole will have 
a corresponding hollow in tho insole of the boot, but 
then he cannot ore me sufficient width io the upper. 
Can any ene solve this problem for the shoemaker ? 
Also, is there any remedy for swollen tender joints, 
besides taking the pressure off?—Inisu MzoHanto. 


[12559.)~—Cleaning Oll Painting.—lI wish to clean 
an oil painting that is dirty with age, can any one give 
ane a trustworthy recipe that has been proved ?—Szemurer 

ARATUS. 


112560.) —Varnish for Marbled Edges.—I bave 
marbled some book edges by tho transfer process, but 
they are dull. Is there any varnish or gloss that will 
not stick them together ? —S EIER PARATUS. 


(12561.] Book Bdges.— Will some one 
inform me how to bend the fore edge of books, and at 
what stage of the process of bookbiading it should be 
done, as I cannot curve them well, they run in steps ?— 
BEMPER PARATUS. 


[12562]—Tar Pavement.—Will “Philo” or any 
other correspondent of ours“ inform me the proportion 
of pitch to coal tar for making the tar pavement 
I intend boiling the coal tar. Would small sea shingle 
do instead of gravel, for our gravelis simply soft granite 
which works up pasty after a little wear aud exposure to 
wet? The only objection to sea shingle is, its being 
salted would take the damp in changes of weather, but 
I do not know if it would do. so if mixed with boiled coal 
tar and pitch. An answer much wanted.—Hoart. 


[19583] —Rough Skin.—I have for some months 
past been troubled with a roughness of the ekin of my 
face, and have tried several w-uld-be remedies, but 
witbout tho desired effect. Tho akin of the cheeks and 
forchead is in a perpetual state of small white flakes or 
scales, and there is no soreness. I seldom eat salt 
meat and have never been A sen voyage. I should be 
glad of a recipe for this irregularity.— F. ACE. 


(12564.] —-Photographio.— Will some kind reader of 
“onr’ MECHANIC inform me the cause of my Carter 
negatives giving a dark shade on the faces of osch 
person I take. Is itthe want of proper knowledge of 
the arrangement of light on the sitter or some other 
defect? My negatives seom clean and sharp, but atill 
the faces are dark, apparently dirty when printed.—J. 
H. WIL LTA VS. 

112585. — Sticks. —Can any reader tell mo how to 
bend tho handles of sticks ? want to ase roovh black- 
thoru to make sticks for hockey,“ &o.— W. M. COLLES. 


[12586.]—-Bees.—If a warm of bees take possession 
of an empty hive, does the swarm become the propert? 
ol the owner of tho hive ? -W. M. CoLLES. 
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[12567.)—Brick and Tile Glazing.—Can any of 
“our” readers inform me bow the above named things 
are glazed for roof and flooring purposes ?—Fon a 
FRIEND IN THE COLONIES. 


]—Smoke and Light.—How is it that 
tobacco smoke looks brown on a white background, and 
blue on a dark ?—A. B. M. 


[12569.)—Consumption of Alcohol.—Can any 
reader inform me what quantity of aleohol is yearly con- 
sumed in this country per head of the population ?— 
INQUIRER. 


[12570.)—Sunrise and Sunset.—Will some kind 
correspondent give me the formula to calculate sunrise 
and mnret for any particular day? Will the same rule 
answer for the moon and planets? A short example 
will render great assistance lo- DELTA 


119571.]—Brake for Bicycle with Indiarubber 
Tires. Having just purchased a bicycle with india- 
rubber tires but without a brake, I am about to have 
one added. Will any correspondent kindly inform me 
if the urdinary wooden block wears ont the rubber, and 
if the roller sometimes used has the same disadvantage ? 
—E. B. SHAW. 


9572)—Piano Construction.—Will the Har- 
monlous Blacksmith” please to enlighten me on the 
following pointe in hia No. 8 Piano Action, given at 
p. 95, No. 868 L Are the hammer shanks there repre- 
sented the proper length? 2. Would it be best to 
employ a metal rail for hammer batts to centre in. or 
wood, so that each hammer can be taken out singly? 
8. Are the dowels which fasten on the slanting part of 
the hopper to be in a vertical or horizontal plane? If 
vertical, how is the wire spring to pass between them? 
If horizontal, how is it possible to get two dowels 5 ain. 
diameter with room for the wire spring to pass between 
them in pint 4 In what manner is the hopper kept 
from sliding sideways from under the hammer butt? 6. 
Is the set off screw attached to the hammer butt, or as 
the hammer strikes the string, does it force the hopper 
{rom under the notch in the hammer butt by the set off 
gacrew coming in contact with the lower end of the 
hammer butt? d. How is the forte pedal placed to lift 
the dampers from the wires? With respect to wire 
bridges, would it not be equally as well to make them in 
lengths for one note, to insure their being properly 
bedded ?—PIaNETTE. 


[12578.]—Hy@rometer.—Can any one describe an 
instrament called a hygrometer, invented by Sir John 
Leslie, by which meroury and water may be converted 
into les ?—C. T. E. 7 


112574. ]- Calculus.— Will some kind correspondent 
solve the following question for me? A gentleman had 
acircular fishpond, the diameter of which was 100ft. 
He wished to inclose it by a fence in the form of an 
isosceles triangle, the sides of which shall be tangent to 
the circle. Required the length of the sides so as to 
inclose the least possible land.—W. H. H. C. 


12575.]J—Angles of Incidence and Reflection. 
—Oan any of your readers give me any information 
about the result of the discovery of the inequality of the 
angles of incidence and reflection? The anthor of this 
discovery, Mr. Brine, of King's College, Cambridge, had 
a machine made to test the thing, and thereby proved 
his aesertion to be true. This machine was taken to 
the Nautical Office and examined, but no fault could be 
found with its construction. I should like to know what 
became of the discovery, if it is one.—R. P. 


(12576.]—Buffalo Pickers.—Will any one obie 
describing the process how leather is tanned for 
pickers ?—Linum. 


(12577.)—The Iris or Rainbow.—Wil! one of your 
astronomical or meteorological readers kindly inform 
mo why it is that the rainbow appears of a circular 
shape? I have referred to many books on the subject. 
but can only find that the resson of the rainbow sp- 
pearing as a segment, is in consequence of the refracted 
rays of light being only visible at certain determinate 
angles. This is by no means a lucid explanation to my 
mind, and hence my desire to obtain further informa- 
tion from some of your many talented contributors.— A 
-Youna ASTRONOMER, i 


[12578.]—Medical Coil.—I have a medical coll which 
is worked by six Smee's cells, zinc plates 4}in. x Bin., 
the silver of one connected with the sinc of the next, and 
of couree the extreme ends of the battery terminate in 
a silver at one endand a zinc at the other. The binding 
screw on the coil which connects the wire coming from 
the extreme silver is marked N, which I take for 
negative, and the other end P, which is positive. Now 
what I want to know is, if the electricity flows first 
from the zino through the fluid to the copper, and from 
the copper to the zinc through the connecting wire 
above, how is it that the copper extreme is the 
negative? I suppose that all the electricity in the 
battery is given off into the coil from the zino or positive 
end of the battery, and I cannot understand how it is 
that it is so, as from what I read I understand it quite 
the reverse. Perhaps I am mistaken in regard to the 
circulating electricity, as I suppose that when the body 
is placed in the circuit, it retarns by negative pole back 
into the battery. I am using my machine for rhen- 
matiem of five years standing, and have not been able 
to work for over seven months. It is principally in my 
feet, and Iam not able to stand long without a deal of 
pain. I bave no pain when I am off my feet, and I feel 
anxious to know the most beneficial way to use my 
machine to bring abouta cure. I might say that I apply 
the positirs on the spine and the negative to my feet.— 


by 
ese 


A. Z. 

(12579.] — Counting Envelopes.—Is there any 
machine for counting envelopes? I know that there 
are many machines employed in making them. Would 
such a machine be usefal ?—PHILANTHROPIST. 


[12580.)—Photo-Lithography.—Can any of your 
readers inform me of any process by which positive 
pictures can be used directly for reproduction by photo- 
lithography? As far as I can learn only negatives 
(photographic) are at present employed with the pre- 
pared stonne or transfer paper. If any one can give me 
tho formula for such process, or will indicate to me to 
what person or books I can apply, he would much oblige 
—AMATEUR PHOTO-LITHO. 


(12581.)—Tests for Flour.—I am much pleased with 
the alam test for bread flour, and request the favour of 
two more testa—viz, one for rice and one for china olay, 
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as I have suspected some biscuits—sea biscuits com- | 


8 oalled— containing one or both these ingredients. 
—ORIO. 


(12582.]—Paper Clothes.—The Japanese, it is well 
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numerous visitors present. Unfortanately, owing to the 
lateness of the hour, but few of the games were fuls het. 
The Congress throughout has uudoubtedly been of a 
successfal character; the greatest harmony and g A 


known, are the best paper makers in the world. They | will has pervaded the entire proceedings from first to 
use paper advantageously in a thousand ways unknown | last, 


to western civilisation, and I saw lately inan American 
paper, that paper suits, cool, light, waterproof, and not 
easily to he torn, are imported into New York, and sold 
there from half a dollar upwards. Can any American 
subscriber give any information about these paper 
clothes. We have done a good deal in England in the 
way of collars, curtains, aud other articles in paper, and 
ought to be able to compete with the Japanese, or at 
any rate to be ablo to import some of their productions. 
Fancy the luxury of paper suite this weather! The 
thoughts of them almost tempt me to tear my black 
cloth coat into fifty pieces |—Kappa. 


(12583.}—Electro - Plating and Coppering.— 
Will Jack of All Trades,” or some of our electro-plating 
friends, put me right in the following :—let. I have some 
cutter-knives (steel blades), they have been plated, but 
the silver is worn off. Ihave placed them in the outer 
cell of Daniell’s battery, and cannot copper them. Is 
this the right way to copperarticles before plating them? 
2nd. Is the cyanide solution the best for plating? I 
mix together Soz. of cyanide to 1 quart of rain-water, 
and add jos. of nitrate of silver. Is this right ?— 
ANXIOUS, 


(19584.]—Bee-Keeping.—' Phan” wishes to know 
whether ske may continue to pnt on fresh super room 
after the drones are killed? The cottagers here, who 
all keep bees en the old burning principle, havea etrong 
prejudice against supers, and argue that when the 
guper-honey is taken the bees rob their neighhoura’ 
hives to replace what has been takou away from them. 
PAT would be glad of any remarks to prove the folly 
0 8. 


12585.) Thermo-Electrio Pile:—I should esteem 
it a great favour if some practical correspondent will 
give me anv information concerning the construction of 
the above. I have bismuth and antimony, and want to 
know (1) what rize to make the bars? (2) Iu what 
mould, and how to cast them? (8) What solder, or how 
otherwise to unite the ends? Any other information 
respecting same or galvanometer.—Rosert KNIGHT. 


712586.) —-Magnetine or Improved Skeuasma. 
I wish some able correspondent would inform me how 
the above are made. What is their principle of action? 
What form should they take to be suitable for the 
various complaints they are intended to cure? Have 
they heen patented; if so, when? Directions how to 
construct similar to that given for Palvermacher’s chain 
bands some time back would greatly oblige.—J. R. L. 


[12587.]—Lamp for Blow-pipe—I am a working 
jeweller, and am working in a small country town where 
there is no gas, Will any of your readers kindly 
recommend the best lamp to work by, and for the blow- 
pipe ?— STANDSTILL. 


[12588]—Railway Metals.—I am informed that on 
a railway running north and south the rails wear most 
on the west side, while on a railway ranning east and 
west there is no perceptible difference. Can any of “our” 
correspondents say anything about this ?—Lurrra. 


(12589.)—Lapidary’s Wheel.—Oould any reader 
give me a few hints as to size of lapidary's wheel for 
outting and polishing stones, speed run at, &c.—A SUB- 
sCRIBER. 


[12590.] —Glues.—Will any of your numerous readers 
or correspondents inform me how it is that some glues 
after being used for a very little time in the glue-pot 
get frothy, and that others preserve the black colour as 
it is in the cake? I have got a supply of glue at present, 
but experience difficulty, or rather annoyance, in using 
it from its frothy nature; it clogs the brush, and does 
not work freely. Is there any cure for this? Or is the 
glue inferior in quality ?—A Country BOOKBINDER. 


(12591.) Harvest Moon.—Can any one inform me 
why “the harvest moon,” as it is called, looks larger 
than at other times ?—A. 8. 


— 


O HESS. 


— — 


ALL communications intended for this department to 
be addressed to J. W. ABRO TT. 7. Claremont- place, 
Loaghborough-road, Brixton, S. W. 


The Chess Tournament,” under the auspices of the 
British Chess Association, was held at the Crystal 
Palace, on Jaly the 18th, 19th, and 20th inst., and met 
with all the success that was anticipated, and although 
the heat was excessive, and very much against the 
prosecution of a sedentary game like chess, the meet- 
ing was attended by a large assemblage of players and 
visitors from all parts of the country. The programme 
of the first day’s proceedings consisted of blindfold, 
consultation, and simultaneous games. Blackburne 
conducted ten games at the same time blindfold, and 
actually succeeded in winning six, drawing three, 
and lost only one. Lowenthal played twenty-five 
simultaneous games against as many amateurs, win- 
ning seventeen, losing one and drawing the remainder. 
Two consultation games were played, the combatants 
being Steinitz and Tuckertort against De Vere and 
Winker, while in the other Boden and Daffy were 
matched against Merchin and another. On Friday, 
Captain Kennedy gave a lecture on the History and 
Antiquities of Chess.” The discourse was interest- 
ing and seemed to be appreciated by the audience. 
On Saturday the programme was of a varied 
and attractive kind. Tackertort conducted ten 
games blindfold, and althongh hardly so successful 
as Blackburne on the previous Thursday, he played the 
games with great precision and rapidity. The Tele- 
graphic Match azainst the Clubs of Birmingham, 
Bristol, Hall, Glasgow, and Nottingham was highly 
interesting, and created much interest among the 


ProspieM IX.—By A. W. COOPER. 
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White to play and mate in foar moves. 


4 
SoLurion TO PROBLRIA VIII. 


White. Black. 
1. R to Kt 2 1. P to R 5 
2. R to Kt 8 2. Anything 
8. Kt or R mates ace. 


W. Nasa (S. Neots).— Problems of five and sir mra 
deep, and upwards, are appreciated only by entbrs.a~ . 
and such compositions are altogether out of l- 
s newspaper column. Many of oarcorre<ponden!: 2.. 
three move problems quite difficult enouzh, ard r 
ing by the moves vou send asthe solution of W res | 
problem, vour advocacy in favour of more cere 
entea positions is surely somewhat premature on pr 
part. 


R. 8. (Ediuburgh).— Look again attentively at Prele- 
VII., and you will discover that the diegram is p? 
fectly correct, as is the printed solation. 


Inpucrortum.— Your problem is sound, bat it is mn 
too ensy for publicity. 
G. J. SLATER (Bolton).—Both the positions appear to t» | 


sound now, and they are accordingly marked ‘7 
insertion. 


Arco (Yarmouth)\—We shall avail ourselves af ced , 
your probleme in due course. 


J qt. Gi USERCE bat too late for notice in the casters” 
st. 


PROBLENMA received with thanks from W. & Pare 
B. Horwitz, A. W. Cooper, and C. W. (of Sanbaryh 


Connkor golutlons to Problem VIT. (captiasedIl—-U ©. 
Grand (Gateshead): Argo (Yarmonth); Wiseal (U- i 
wich); G. J. Slater (Bolton); J. R. (Lincolna). ; 


Correct solutions to Problem VIIL have been rece!" 
from A. W. Cooper. R. A. Proctor, H. Cherry, 41 
Beresford (Vauxhall). All others are wrong. 


nE Chess Players’ Chronicle, published sters: 

months. (Foster, Garette Office, York ; Rell & Paii 
London.) The August number will contain fall ps 
ticulars of the meetiug of the Britinh Chesa A 
tion, several of the vnmos annotated by Mr. Wrst. 
the winner of the challenge cup, new verialion? 7 
the Allgaier gambit, hr Mr. Wisker, games fron = 
provinces, problems, «c.—(ApvrT.} 


Experiments with Dynamite in Italy- 
A series of trials of dynamite as a blasting agente" | 
made daring the past year at the Biassa tannel. ont” | 
line of railway now in course of construction betvx! 
Genoa and Spezzia, and which fally show i 
superiority of that substance over ordinary d 
powder, and especially when water ia met e 
Eastern end.—Compact limestone and hard doiz? 
lst. With ordinary blasting powder, 203 metre" ; 
tunnel driven 7°50 sqaaro metres in section iz + 
days, or at the rate of 1:015 metres per day of 248:5 
2nd. With dynamite, 300:80 metres run of eqeal ~ 
tion in 160 days, or at the rate of 1:98 per day d: 
hours, showing a snperiority in favour of daunanra 
0:865 per day. Western end.— Rock, clayey s 
with beds of sandstone and abundant filtrate’ 
water. lst. With ordinary blasting powder, =` 
metres ran of ¢unnel, 7:059) eqaare matres in ee 
driven in 190 days, or 0:425 per day of 24 hours, = 
With dynamite, 107:1) metres ran of tanuel of * 
rection in 170 days, or 0°63 per day, showing 02: Y 
day in favour of dynamite. From a carefal = 
made as to the relative cost of blasting wits ~ 
powder, as compared with dynamite, a saving a 4 
franca per cubic metre was found to be obtsinel 1 
the latter substance had been need. 
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THE ENGLISH MECHANIC LIFEBOAT FUND. 
Gubseriptions to be forwarded to the Editor, at the Oe SI 
Tavistock-s Covent-garden, W.O. ' 


treet, 
Amount acknowledged 3 .. .. £899 8 3 
Phuio .. ee ee ee ee oe ee 12 0 
4340 9 8 
ANSWERS TO CORRESPONDENTS. 
— — 


% AU communications shou’d be addressed to the 
Error of the EncLisH Meonanto,81, Tavistock-sirest, 
Covent Garden, W.C. 


The folowing are tho initials, &., of letters to hand 
up to Tuesday morning, July 80, and unacknowledged 
elsewhere: 

J. Redfern.— March and Pattison.—Street Bros.— W. 
Hallam.—J. Hamblin Smitb.—T. 8. Talbot. — Charles 
Wood man.— J. L. Thompson. —P. F. Nursey.— Ed ward 
Crawley.—J. Be and Co.—Lieut.-Colonel Cotton.— 
J. Rickmore and Co.—Frances and Co.—Luffra.—E, L. 
—J, R. L.—H. Neal.—David Jacob.—D. Fernardo de 
Aramburn.—C. Buckley.—Jos, Wolstenholme.—Fred. 
Pratt.— Wm. Maullies.—J. W. Abbott.—W. R. Birt.— 
Geo. E. Aveline.—J. M. Garldine.—James Hill.— John 
Manning.—The Harmonious Blacksmith.—E. W. 8.— 
W. B. B.—8. and Oo.—R. Johnsons and 8ons.—J. B. 
Dent.—W. B. Clarke.—R. A. Proctor.—A Satisfied Sub- 
scribor.—C. P. H.—Lands-end.—A Builder.—E. R— 
W. B.—J. N.—S, 8. C.—A. C. G.—A Subscriber from 
the Beginning.—Dabbler.—Thos. Hutton.—W. 8. C.— 
Toivo.—Connection.—Xenophon.—W. Crisp.—Thomas 
Harding.—C. Gaudibert— Hy. Clark.—Countryman.— 
Outgonious Whitesmith.—C. E. 8.—Bedca.—H. 8. P.— 
Thomas Burrows.—Dr. Morgan.—Mre. Jack of All 
Trades.—Flamboyant.—E. T. G.—R. T. Smith.—W. C. 
—F. R. A. 8.— Farner and Price. — W. Newton.— 
J. H. M. — Wm. Fergusson.—Gout.—Coooa Nat.—J. B. 
Hopwood.—J. A. Chappell.—A Müler.—J. T. Lewis.— 
Optlelan.— Hy. Holland. — Electric. —Star Gazer.—P. 
J. Smith. —Maravilla.— Queen Mab.—Clinney.—G. W. 
Whittaker.— Wm. Kerslake, Jun.— Tom -Tit.— T. M. D. 
—Philo.—Old Boots. — Opaline.— Rat-Tat.— Rugeley 
Inquirer.— W. Airey.—Tressilian.—Josiah Wilson. 
C. N. W. -O. -T. C. E.—Francis Lewis.—Zoo Audra. 
Optics.— Staines.— Frances. F. Steward.—Paddler.— 
Veritas — Animals’ Friend.— T. A.— J. Baxter. — W. C. C. 
—E. H.—A., Liverpool. —Aleph.— T. P. M. - F. Soot.— 
L. E. N.— J. M. Lawrence.—A.—W. H. Hey.— W. 8. 
Stokes.— T. H.—Goy.—T. B.— W. H.—Muslcal Sub. 
scriber.—David Jacobs. — M. G. C.- E. O. 8. Z.— W. 
H. Cash.—H. J. C.—Emigrant.— Thomas Buchanan. — 
Hy. Chapman.—Claudio.— C. Wray.—Exceleior.— W. 
H. H. Cooper. — W. H. Neal. —R. K. Jones —A. Brown. 
— George Findley. — Fred. Garthwaite.— Alfred H. 
Allen.— Paddy. — W.—-J. Cross.—Z. A. — C. H. Wing- 
fleld.— D. J. Bodkin.— W. Withers. —P. W. H. J.— Sul 
Rymea.— Wm. Tonkes.—J. T. E.—Jack of All Trades. 
—Young Tele 7 ae a C. O.—T. Hucklebridge.— 
E. L. G.— C. C.— D. M.—Bost nan.—Common 
Sense.—G. F. H. - Wm. Old ſleld.— Webb. A. T. R. W. 
—T. W. 8.—Disappointed.—A. W. H.—Glazier.—W. R. 
—G. R. R.— Industrious Will.—E. Wood ward.—Philan- 
thropist.—C. P. E.—Nathanlel Wetherall.—Stanley & 
Co.—J. Birmingham. — T. 8. V.—C. Townley. 

JETHRO Frost, New York, John Baynes, Manchester.— 
See Hinte to Correspondents,” No. 4. 

Now Scrence.—Your query is too vague. You must say 
more particularly for what 7 you require to 
ra ise water. Bee also back volumes. 

Communications which can onl sopan, as advertise- 
ments to hand from Shamrock, W. A. G., Athelstane, 
P. E. M., An Improver, R. M. M. S., One in the Trade. 

Tae Distressed ONE, Rodger, F. R. C. P., John Smith, 
Banjo, F. R. L., Water, W. W., Esam, R. B., are referred 
to iudices to back volumes. 

Davip Jacos.—See back volumes, if notbing there suits 
you write again and say plainly what yon want. Your 
telegram was too ambiguo A worded, and besides 
arrived to Jate. Your letter since to hand shall ap- 
pear next week. 

PRENTICE.—Baild and try your steam carriage. When 
successful, write us ag 

BENDING AMBER.—“ Out of Pocket” writes that Jack 
of All Trades’” plan for bending amber has proved a 
failure. The amber cracks under the process. 

G. W. K. L.— Your wit is of the heaviest character, and 
we cannot spare space for the inserticn of a letter 
which does nothing but “chaff,” in a rather stupid 
mauper, one of our oldest contributors. 

OUTGENIOUS WHITESMITH, — Never mind your compound 
medicine. 

Linuw—We do not think J. K. P.” would do what you 
ask. At any rate, your request cannot appear as a 
query. You might advertise your request and ask 
him to send you hie addrese. 

S. SzxnasrlAx BazLEY, M.A.—The book on turning to 
hand. Thanks. 

Cuincuzy.—Onr opinion is that Condy's fluid has been 
very much overrated. 

J. D.—Your eighth paper on the organ next week. 

E. Woopwakp,—No stamps inclosed. 

Gro GILLUs.— See Hints to Currespondents,” No. 4 

L. S. (Dabliu).—We cannot inform you. 

Hy. Horsman.—Recipes for making vesuvlans were 
given in last volume, pp. 202, 207. 

W. T. R—The only way to prevent any one pirating 
your invention, is to patent it. That involves expense 
and will, till we have a reform of our patent laws. 

F. Cursuikge.—Such questions are no doubt asked both 
for exercise and to elicit information. 

STELLA - Do you want the skin of your face destroyed? 

R. „„ sketoh and description are scarcely 

trect. 

E. J. H., Paper Stainer, J. 8. Wilson, and Bird Fancier. 
our queries are advertisements, 

E. W. B.—An American paper. 

J. M. G Brooxwoon.—Your letter on Moses or Samuel 
is rather out of date, and rather too Biblical. 

THe WI LR SHEPHERD says :—* Allow me to ocrrect a 
printer's error in my last letter (4566, p. 465). In line 
35 downwards: Not parallel to the gluss plate must 
converge to the same point, &c., ought to be: to some 
point, &c. | 


Hy. Crang (Derby).—You speak of the brain as if its 
parts could be counted, measured, and separated like 
a box of dominoes. Be assured tho brain of man isa 
much more mysterious thing than you and some other 
professed phrenologists think. © have frequently 
seen men who knew next to nothing of physiology or 
the properties of matter, or of vital forces, and who 
were profoundly ignorant of physical geography even, 
talk of the brain as if they understood the mysteries 
of existence; and we occasionally let one of these 
correspondents display his ignorance {n our pages 
with the hope that some one who knows a little about 
mind and matter might enlighten him. But we sup- 
pose our chief correspondents think it would be a 
waste of their time and our space, and bence they let 
the subject pass. As Henry Clark speaks with great 
confidence, we will venture to give him a challenge; 
and we beg to suggost that he should manipu/ate the 
heads of ten men in the dark. The possessors of the 
heads should bave decided intellectual biases. One 
should be a poet, another a farmer, another an engi- 
neer, another a musician, another a bricklayer 
another a clergyman, another a mathematician, an 
soon; and we undertake to say that our friend the 
phrenologist would not be able, by feeling their heads, 
to distinguish one from the other. Will Henry Clark 
accept the challenge? If so we will do our best to 
assist him in trying tife experiment. 

Mr. WX. Tonxes writes to say that he is and has heen 
for some time ill, and is “prohibited under medical 
advice from even reading.” This is the reason of his 
late silence. He is, however, improving, and hopes 
shorily to take his place once more in our columns.“ 
We heartily wish bis health may be speedily restored. 

Tuomas BucHaNnaNn bas sent us the following in reply to 
our note last week, p. 499 :—“ Permit mo to thank you 
for your editorial courtesy in having extracted a 
single sentence from my paper, and so produced it as 
to hold me up to ‘Inextinguishable laughter.’ I shall 
not avail myself of your kind permission to ask 
F. R. A. S.“ what those ‘eternal fires’ mean. The 
question of my lecture was morely a rhetorical erotesis, 
not needing an answer, since it was the mental soli- 
loquy of the Chaldean shepherd 4,000 vears ago, the 
expression of philosophic wonder, which, as 1 at- 
tempted to show, culminated in the apotheosis of 
homanity, in the Eleusioian mysteries and Free- 
masonry—to wit, the Deism which elaborates a reli- 
gion apart from revelation. The last two topics 
I did not name, except so far as they are in- 
cluded in the Egyptian worship of Isis aud Oalris— 
the Buddhlem of India, and the parallel sestem of 
Confucius in China. Bu“ I merely glanced at the 
poetical aspect of the subject, which Byron has om- 
bellished, and which so long, as astrolozy. enthralled 
nations; and at the theory which represents the con- 
atellations as a panoramic picture, on which, io fiery 
etchings, the record of the Neachian doluge and the 
Ark were preserved.“ As we have given the whole of 
Mr. Buchanan this time he cannot complain of our 
only making an extract. We shall be glad to hear 
from Mr. Buchanan again on some less speculative 
sabject. 


THE INVENTOR. 
— —— 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING JULY 23, 1872, 

3192 D. Canningham. Dundee, for improvements in the con- 
atrnction ani working of caissons, which tmprovemente aro aleo 
F bridges and the gates of ducks and canal 
oc 


2183 H. A. Bonneville, Piccadilly, for improvemente in the 
manofactare of imitations of tapestry. A communication. 

214 J. Ashwell, Highyate-road, Kentish Town, for improve- 
mente in the construction of furnaces, and in the arrangeneat of 
flues or passuges for oconomising fuel therein. 

8 B. Brower, New York, U. 3., for an improvement in card 
olders. 
gue J. B. Robertson, Manchester, for improvements in steam 
ps. 

2187 J. Dale, Manchester, for improvements in the manufacture 
of oxylates ol soda and potash, 

2188 R. M. M. Alloway, Torquay, Devonahire, for an improved 
process for desloca ag oer bark, flax. hemp, tohacco plat, mustard, 
and other substances by atmospheric evapuration. 

9189 G. Newsome, Hnanalet, Leeds, for improvements in 
machinery for lithogeaphiag and letter-preas printing. 

2110 B. Blair, Belfast, Dahlin, for improvements in axles and 
axila boxes for carriages and other vehicles. 

3141 H.& Copland, Doke-atrest, Strand, for an improved ap- 
paratus for mixing precipitating materiale with sewage, and 
removing deposits, which apparatus is applicable also fur other 
purposes. 

2142 J. Imray, Southampton-bnilldings 
apparatas for auoporting respiration and 
explosive atmospheres. A communication. 

9143 L. Bradley, Park- place. Regent's-park. and J. Speight, 
Leeds, for linprovoments in forming roads and other ways. 

2144 B.B. Bateson, Bolton-atreet, Mayfair, for improvements in 
the treatment ol hides and skina. 

1145 M. A. WIer, Great Vin-hester-atreet, City, for an rnpoaratas 
for registering and checking entries and exits to and tramway 
care, omaibuses, or other carriages. 

2145 E. Brooks, Birmingham, for improvements in brooms and 
brushes. 

3147 H. Cheery, Handsworth. Staffordshire, for improvements in 
punching and shearing machines, 

2148 W. Jenkins, Leamington, for improrements in machinery 
for rolling leather. 

2149 J. Bidder, Islington. A C. L. Lamb, Twickenham, and 
W. O. Scrivener, Westminster, for an improved claap or fastener 
for necklaces and uther personal ornamen and wearing apparel. 

2150 W. E. Oedte. Wellington-atrest, Strand, for an improved 
machine for splitting woud and cutting it into lengths. A com- 
munication, 

9161 C. J. Tiah-f and E. Voss, Holland, for improvements in 
apparatne for ventilating ships, railway carriages, houses, and 
other buildings. 

2182 C. W. Slemons, Great George-street, Westminster, for im- 
provements in regenerative gas furnaces for the manufacture of 
glass. A cummunication, 

2183 W. Paterson, W. A. Sanderson, R. Sanderton, and J. 
Sanderson, Galrshiela, Scotland, for improvements ia the treat- 
ment f woolin process of manufacture, and in the preparation of 
materials ctuerefur, 

2154 C. . Hill, Nottingham, for lmprovementa in machinery for 
@otfering, flu lug. and crimping net and other fabrics. 

2165 J. W. Melling, Wizan, for {improvements in engines 
actuated by steam or other elastic Guid. 


for improvements In 


Uaht in saffucating or. 


2183 F. J. Cheashroagh, Liverpool, for improvements in 
evaporating and concentrating sulpharic and other acide, also salt, 
sulphur, and ather anhatinces capable of evaporation, and in the 
apparatus to be need therein. A commanication, 

2167 G. D. Hnghes, Nottlagham, for improvements in steam- 
engine or other moll ve - po wer governors, and apparatas connected 
therewith. 
ace ance Neen end 4. terran Hornsey-road, and W, Gaest, 

rea on- bill. lewex, for rovements in for 
braiding whipe or other articles. $ ak 

2169 J.G. Bmaaton, Harwood-road, Walhem green, for an im- 

roved apparatus for the generation of steam and the circalation of 

cated water. 

2160 W. N. Hutchinson, Wellesbourne, Davonshire. for improve- 
ments in railway engines, carriages, and vehicles, and is permanent 
wey therefor. 

2161 D. Tim!riaze@, Bonthampton-baildings, for improvements 
in machinery for furming stereotype moakis or matrices. 

2162 W. Lianey, Bedworth, Warwickshire, for propelling looms 
winding engines, and varioue other machines. ý , 

2163 J, Pullen, sen., and J, Pollen. jan, Camden street, Wal. 
8 tor a new und improved method of casting and making lead 

aps. 

2164 R. Pawne, Frome, for Indleating the variations of heat in 
kolda of vessels, rooms, or other places at è distance. A communi- 
cation. 

2166 H. Robin an Rkiptan, Yorkshire, for improvements in the 
construction of railway waggona, 

2166 W. Eades and W. T. Eades, Birmingham, for an improved 
tube cutter aad wrench. 

2167 J. Richardson Lincolnshire, for improvements in arranging, 
actuating, and coutculling cat-off slide valves of steam and other 
engines. 

2168 J. Lake, Manchester, for improvemonts in steam boilers. 

2169 M. Henry, Fat street, for inprovemontein apparatus for 
mesauring and indicating tims. A commanleatiou. 

2170 J. Hopkinaon, jun., Birmingham, for Improve nente in 
apparatus for giviog motion te the revolving lights of ligut houses. 

2171 J. Kaott, SheMeatt, for improvements in fornaces for 
economising fuel and preventing the generating of amoke. 4 com- 
munication. 

9172 J. Knott, SheMald. for an improved lubricator for machinery 
and axlos. A communication. 

2173 A. Rieger. Borough, Surrey. for a new or improved ap- 
paratus to bo applied to stroet tramway carriages for facilitating 
the traffic. 

2174 R W. Eldison, L- de, for improvemonts in platform lifts 
or hoists. A communication. 

2175 F. Avckħonrn, North Brixton, for a new or improved arm 
for discharging òr im eiling missiles or projectiles for offensive, 
defensive, ap orting, and other parposes. 

2176 A. M. Clark, Chancery-lane, for a new or im proved expan- 
sidlo pivot, 

2177 L. C. Warneck, Parie, for a new or improved arrangement 
of shiftlag screw propeller., 

2178 A. Ray, Guildiord, for an improved mechanical mover. A 
commuateation. — 

2179 P. Love, Redford, for Improvements in machinery or ap- 
paratas for excavating, espaclally applicable for drainage purposes, 

2180 P. R. Courron, Lewiaham, for improvements in the washing 
ani stirring apparatus employed lo brewing, distilling, and other 
like processes. 

2181 J. Robev, Manchecter. for improvements in the mannfac. 
ture of s enbestitute for animal charcoal, to bo usod fur purifying 
@ewage and various of ber aubstauces. 

2182 G. Goold, Hantsworth, Birmingham, for improvements in 
apparatus for regulating the dranvht in the chimneys of Greplaces, 
stoves, or ranges, also applicable for other purposes, 

9188 T. N. Palmer, Dalston, for an improved catamenial belt, 
which may also be used for other parposes. A commanication. 

210% R. Hutton, Sheffield, for improvements in steam boller and 
other furnaces. 

186 W. R. Lake, Southampton-buildings, for improvements in 
hoists or eleveture. A communication, 

MA3 J. Thom, Charlier. Lancashire, and J. 8tenhonse, Ponton- 
ville, London, for improvements in treating fatty sabstancos con- 
paling colouring matters, and in obtaining usefal products there- 

vui, 

2187 A. M. Clark, Chincery-lane, for Improvements in the mana- 
facture of ornamental tilos or slabs, A cvicmunication. 

21838 W.R Like, Sonthampton-buildings, for improvements in 
apparatns for raising ligaids, grasin, aod other inatecials, parts of 
which improvements are applicable to the coustruction of rotary 
engines. A cummunication, 

a 
PATENTS SEALED. 

187 8. R. Smyth. for a new self-acting machine or apparatus for 
working sewiug oc other slusilar machines that are worked by foot 
treaties or by hen, cr by other power, 

101 E.T. Haghea, for imorovements in the preperation of wool, 
either pure or mixe.t with other fibrous materials, inten led to be 
span into threads or yarns to be used for weaving, 

203 Coant di Tergolins, for improvements in the construction of 
bits for borses and animate. 

210 W. Draiburn, Cue e new application of the gases and vapours 
orfumes rosuitiug from the hurolayg of pycites, cinders, and of the 
acid liquid produced by the absorption thereof. 

211 A. Wool, for improvements in cleaning tramways and la 
apparatus employod therefor. 

212 R.J. Wont, for improvements in sweeping atreets of roads 
and in the machinery or apparatus employed therefor. 

213 A. Wood, for improvements in tramway cars. 
son H. Jones, for a new or improved moustache protector and 

siner, 

2335 A. Bndonherg. for improvements in sugar refining and in the 
centrifugal machines employed therein. 

267 R. J. Bills and Q. Dobson, for an improved comp dition for 
Preventing in -tu-t tion and corrosion in steam builece aud otber 
apparatus for generating steam. 

253 J. L. Tombkys, for an improvement in lampe for burpiag 
hyurucarbon epli: or oila. 

27 W. Walton. for improvements in the manufactare of wire 
cards, 

377 J. E. T. Wonds, for improvements in reverberatory and 
other farnaces for chemical purposes, 


Tur" Bott DpiNdd Nawa.” No, 916, JULY 26, Coerarns :— 
Bir Richard W. Itace's Colleetion at the Bethnal Green Museu — 
III.; 8. Stephen's Church, famooteul: boimas Br rey; Criticel 
Notes on Orrs: Italian Architecta.—XVI.; Pablic Eleneutury 
B.hools, Old Castle street, White. hapel; British Archea! ical 
Association; Hause Dewue; All Salate Church, Hor lle, Hane; 
London Marketa; Brookdeid National Schoule, Highgate Rise; 
Advanteces of stovu Rolling for the Repair of Roads, Cotnze'tt - 
tions, Tno S:hool Boarde; Holdenby House: Modern Aconi- 
tucta and their Weiz. - III.; Arobitoctural Miillaacy ; Hoa- 
pital Cowpstiuioa; the Usos of Blast Purneta Slags for Buili- 
lug Pucposca; tutiders’ Benevolent Institutin; Water Supply snd 
Sanitary Matters; Bullding Tutellgence; Un Mera scottish 
Re le la-tleal Aten t ctur-;“ Leymea p. Modern Churenea; Notes 
on Barthwork, Cow ypotitivus Again; Ufrasobe’ Shool Pinno og 
Cowpetttun; Be, kau Kuhano Cow ttti; Pacllemontary 
Netes; lutercom unnteettan; Legal Intalligsnts: Dar ON:a 
Table; Chipa; Tranu News :—Wages Movement; Te der: Titia- 
traoua :- Parisen Church, MowWe, Hants; Brookfield National 
Schouls, Wtolbwote.— iri e AL. poet freo, 84. Publlabed a: 
II. Tavistuca-satrvot, Corent garden, W.O. 
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Terms of Subscription, 


PATABLE IN ADVANCE. 


6s. 64. for Bix Monthe aud 11s. for Twelve Months, Post 
Free to any part of the United Kingdom. 

Volumes V., VL, VII., VIIL, IX., X, XI., XII., XIIL, and 
XIV. bound in cloth, 78. eaeh. 

Indexes for erch half-yearly volume, up to Vol. X. 
(except Vols. II., V., and X.) inclusive, 2d.; Post 
Free, 24d. Cases fpr Binding, 1s. 6d. each. 

„% Bubscribers are requested to order Cases and Vols 
through their booksellers, and not to send direct. The 
new regulations of the Post-office prevent their trans- 
mission through the Post. 


To American and Belgian Subscribers. 


2 American and Belgian Subseribers, especially 
when renewing their 5 are particularly 
requested to advise the Publisher of the transmission 
of the Post-office Order, and the exact amount for 
which it is made payable. 

Subscribers in the United States and Belgium can be 
supplied with the ENGLISH MECHANIC post free from 
this Office, for the sum of 18s. (Sdols. 25 c. gold, or 
15fr. 60c.) per annum, payable in advance. 

The remittance should be made by International 
Post-office Order. Back numbers cannot be sent by the 
ordinary newspaper post, but must be remitted for at 
the rate of 5d. each to cover extra postage. 


Notice to Subscribers. 


Subscribers receiving their copies direct from the 
office, are requested to observe that the last number of 
the term for which their Sabscription is paid, Will be 
forwarded to them in a coloured wrapper, as an intima- 
tion that a fresh remittance is necessary, if it be desired 
to continue the Subacription. 


Charges for Advertising. 


. 

ALL ADVERTISEMENTS (except in the Exchange 
Column), per line of Eight Words. . Ô 
Every additional line. . . 0 


(No advertisement inserted for leas than 1s.) 
Larger Advertisements Contracted for. 
ADVERTISEMENTS in EXCHANGE COLUMN for 
Sixteen Words . . . „ O 6 
For every suoneoding Eight Words . . . . . Ò 6 
Front Page Advertisements 94. per line. 


The address is included as part of the advertise ment 
and charged for. 


Advertisements must reach the office by mid-day on 
Erinn to ensure insertion in the following Friday's 
number. 


aa 
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OUR BXOHANGE OOLUMN. 


Bizpenee for the first Sizteen Words, and Sizpence for 
every succeeding Eight Words. 


Patent BODAWATER ArrAaRAT YS; for good Glaztier's 
Diamond or offers.—B., Post-office, St. George's, Oak engates, Salop. 


LaxpscaPe Srrnrxo. Set (Ross and Ottewill), and 
Tourist a Glass for good bin. Telescope,.—Mr. Larxin, Bilat on. 


For exchange, “‘Cassexiy’s PopuLar Epccaror,” the 
last edition, well baund. for work on “Mine Surveying and 
Dialing’ or“ Mechnnical Drawing;” or offers.—Apply, D. THomas, 
Platt-lane Colliery, Wigan. 


In exchange for a good CONCRRTINA, Shakespeare's 
Works, comp ste. in two volumes. gilt edged and illustrated, 
nearly new,—A. FeLTON, High-street, Sandwich, Kent. 


Fine VIoLONCELLO and Bow, with good strong case 
complete: for large Bicycle, in gond working order.—J. TULNBULL, 


at Mr. Forbes, 8winton-row, Edinburgh 


AIR Gon, never been used (value £388.) will be ex- 
changed for Sewing Machine —Apply, A. TON, 77, Btamford- 
street, London. 


Wanted, a good Set of PHoroorapnic A PARATUs for 
Velocipede to carrv 3 persons, new principle; a bargain.—Jamus 
Hu, Chertaey Foundry, Surrey. 

A 86in. Brcycre, in firat-elass condition, hickory 
wheels, braes hearings, &.. quite equal to new (c-st £6); fer Gold 
Albert, or offers.—D, Luc, Town-lane, Dunkinfeld. 


An excellent 86in. Brorcrr (cost £6 10s.); offers 
CES L. Breans, Moor-lane, Barley-iu-Wharicdale, via 
e6das. 


* 


t REMARKABLE VERY REMARKABLE INDEED,” are the 
effecta of L\ MPLOUGH’S PYRETIC SALINE in Preventing and 
Curing Smalipnx, Fevere, and skin Diseases. Speciallvr-freahing 
and invigorating during hot weather, Sold by all Chemdata, and 
the Maker, 118, Holborn-hill, London.—f{ A DYT.) 


MA TE UR TUR N ER 8. Omamental 


Lathes purchased or sold on commission at G. H. BUCK'S 
Tool Manufactory, 812. Euston - road. near the Hampatoad-road, Frit 
Cutting Machines, the best out, 6 guiueas, 


ACHINERY DEPOT, LEEDS.— 


i BENJAMIN MILLER, Licensed Valuer of Machinery. 
Engineers’ Toola.—N.B.—New and second-hand Engineers“ ana 
Machine-makers’ Tools always io stock for immediate delivery at 
11, Hunslet road, Leeds. 


RON FRAME PIANOFORTES.—Every 


player who ia desirons of some hett-r quality of tone than 
that which be can obtain from that improved Dutefmer called the 
Modern Pianoforte, should try Hargresves's American Iron Frame, 
cross-atriuge. p'auoforte. which will give him a new quality of 
tone appreciably superior in Brilliancy in the upper octaves, and in 
roundness in the lower octaves. New overstrang sale, spend -d 
eound'mard, newty-invented action.—Sole importer, WILLIAM 
HARGRBAVES, 61, Dale-street, Manchester. 


OTICE !— ABSCONDING APPREN- 

TICE .-FRFDER.CK WEFKS8, Iron Mou der, frem 

TAYLOR & BODLEY ~, E gioeera, Exeter. Employers will please 
note this and refuse eraploy ment. Aye 19 yeers, sLort, thick set. 


FOR SALE. 


— — 


ACHINERY to be SOLD CHEAP.— 


N New Deal Frame (by Parsaon): Self- ting Saw Bench (by 

Chambers): General Joiners’ Saw Bench (by Powls) : other benches 

and rawing machines; Steam Winch: Portable Engines 25 and 

8h.-p.; Btatlonary Buginpes 3) to 20 h.-p.; Boilers 3} to 14 b. - p.: 

8 of amps. &0—JOHN FRANCE, Ada House, Carter. street. 
worth. 


M ARTIN & SON, Engineers, Tron, Brass, 


and Malleahle Iron Founders, Vine-street, York-rd.. Lambeth. 
Ten horse-power Horizontal) Engins, from 40 to 650: Bin. Lathe, £8; 
Rench Drilling Machines; lun Silent Fan. £4; Blocks, Couplings, 
Bhafting, Copying and Stamping Presses, Fret-catting Machines, 
single aud Double Purchase Crabs, Band, Fly Spur, Bevel, Cane, and 
Trun Wheels, Points, @nrvea, Crowings, Axle Boxes, Brasees, and 
5 Castings. Malleable Iron Lathe Carriers. Screw Stocks, and 
PAD ners. 


AMERICAN DRILL CHUCKS (Beach 


Patent’, 218. each. Warwick Chuck, 84s. each, t freo,— 
BOOTH BROTHERS, Dublin. i 


— M. 


B CYCLE REGISTERS, specially adapted 


for attaching to the handle so that the rider can observe 
the progress without getting off. Price 211 Stampei envelope for 
Ne ais deacription.—R. K. JONES, 168, Grange-lane, Birken- 


meter of Driving Wheel, at G. WOOTTON, Bedford. Lists 
one stamp. 


Hr rar, ENGINE CASTINGS 


(} II-P.) 188. 6d. per set. Brass Castings and Forgings. 
Pump 4a. 6d. Full- alze Working Drawings, 18.—NEA L, 7A, Princess- 
atreet, Manchester., 


OMPOUND SLIDE REST (Gin. centre), 


goil dealgn, and well fitted. Price £3 10. —An above. 


BARGAIN.—BICYCLE for Sale, 36in., 


nearly new, ironwork all bright, warranted perfe-t. Par- 
ticuars on application. Price £3.—Addreas, J. FLEMING, Wool- 
shops, Halifax. 


ONJURING APPARATUS, PUZZLES, 


&c., of the best make. Send two stamps for descriptive 
eatalogne, including all the latest noveltier from Ai. apwards. Full 
explanation sent with each trick.—PROFES3IOR DE VERE, 295, 
Strand, I ondon, W.C. 


THE ENCHANTED FLOWER.—At word 


ol command a Beautiful Flower appears in your button-hola, and 
will remain thare a org as you please. Carriages free, 14 stam ps.— 
PRO PEAR DE VERE, 295. Strand. London, W. C. 


I AGIC.— Professor De Vere’s BOX OF 


MAGIC, containing fall inatrnetinns and everv apparatus 
for performing ten new and marvellous conjuring tricks, as now 
being exhibited at the Egyptian Hall, carriage free, fourteen 
atemps.—995. Rtrand, London, W C. 


OPPER WIRE, Silk and Cotton Covered. 


Good inaniation. Guaranteed conductivity 90 per cent.— 
J & W. RICKARD, Ashhourne-road Milla, Derby. 


{NGRAVE YOUR OWN NAME.—All 


the necessary chemicals t free 8 stamps.—TUCKEY & 
MOORE, Devizes. as 8 


(00D DOUBLE-BARKEL MUZZLE- 
NF, LOADING at E e E ee ee 


IRD ORGANS for Teaching Birds to 

sing and whiet’e various popular airs, comprising *'God 

Save the Queen,“ Rule Britannis,” ” Annie Lanrie,’ ‘ Champagne 

Chare." The organa play 8 different pornlar airs, exactly imitating 

the notes of ninging birda, and the facility and colority with which 

birds imitate the airs after b-ing viayed a few tiwea ia marvellous. 
Catalogue 4 stamps —MITLLIKIN X LAWL-Y. 148. Stra d. 


A SPLENDID BICYCLE, 36io., £3.— 


HENRY NEWTON, 18, Willfam-street, Stepney. ER. 
HARMONIUM , walnut case, new, £3 15s. ; 
large ditta, 7 stops, £7. New music, £1 worth 2a. post free. 
£8 for 10a.—W. LEA, 58. Melville-place, Liverpool. 
FIRST-CLASS CARTE CAMERA 
(Bellowa), by Garland, London. fitted with Grnbb's A 8 


Quick-actinu Carte Lens. A trial allowed.—PHOTO,, Moor-lane, 
Burley in- Wharfedale. 


— ee . ůů—⁵*—Ü— r ůͤßößi·e i 


AMATEUR S. - Parte ef the Wheeler-Wilson accurately 
Machined supplied.— W. WILLIAMS, 7. William- street, Black- 
friara-road, London. Enclose stamp for list. 


ARMONIUMS, £4, full compass, walnut 


casen, warranted: F atop ditto, 5 guineas. List one 
stamp.—W. TEM LETT. 95. Union-street, Borongh, N. &. 


A BYSSINIAN GOLD ALBERTS 6s. each. 


—Magnificent designs. and as good as gold. Also Lockets, 
Kar-riugs, Bionches, Scarf Pins, &c.—Sole Manofacturers, L. & A. 
PYKE. 82, Ely- ace, Holborn. City Depots :—183, Cheapside; 
1534, Cherpside ; 68, Flet-ctreet. 


S GOOD AS GOLD I The New Metal 


cled Abyssinian Gold. The Prices are so Shean, and the 
appearance is co good. combined with the fact of its Durability. To 
he had in every variety of Personal Jeowellery—Sole Mauufacturers. 
L. A A. PYKE 82. Ely-place, Holborn. City Depote:—258, Cheap 
side; 1534, Cheapside; 68. Fleet street, A 


l HE BEST THING EVER INVENTED. 
—Abyssinian Gold in all kinds of Personal Jewellery at prices 
that aetonisb. Handsome Alberts, Newest Designs, 68. each.—Sole 


Mannfacturers, L. & A. PIK N. 32, Ely-niace, Holborn. City 
Depots :—128, Cheapside: 148a, Cheapside; 64, Fle-t - street. 


HE GREATEST DISCOVERY.—Abys- 

sinian Guld.—Sole Mannfacturers, I.. 4 A. PYKE. 32, Ely- 

place, Holborn, City Depots:—153, Cheapside; 1534, Cheapside ; 
63, Fleet street 


A Stes IAN GOLD is one of the greatest 


{uventions, All manner of personal Jewellery. The Alberts 
at Fa each are the wonder of the dur.—Sole Mauntictuecers, L. & A. 
PYKE. 82, Ely-place. Holborn. City Depote:—153, Cheapside; 
1534. Cheapside; 64, Fleet-street. 


KICES PLEASE ALL.—ABYSSINIAN 

GOLD JRFWELLKRY.—Sole Manufacturers. L. & A. PYRE, 
92. Fly p'ace, Holborn, City Depots :—153, Cheapside; 1534, Cheap- 
side; n Freat-err-et. 


AS GOOD AS GOLD is the character of 
the New Metal, ABYSSINIAN GOLD. We invite inspection 
of tha mauv Handenm®’ Artices of Jewellery meaila from it.—BSole 
Manufacturers L. & A. PYKE. #2, Ely place, Holborn, City Depots: 
—168, Cheapside; 1534, Cheapside; 68, Fiect-street 


TELOCIPEDES at 1s. 2d. per inch dia- 


| 


—ä - . .ẽeb —.———————. ä .ä.cũ— . ' .ä SL —— —ä—V — A a 


Important Gale of Optical, Mathematics’, and Abe Scieatis: 
Property. 

R. J. C. STEVENS has received Instruc- 
1 tions from the Executors to SELL by AUCTION at his 
Great Rooms, 88. King-street, Covent-garden, on Thersday ani 
Friday, August 15 an: 16. at half-pant 12 urecisely each day, the 
Nnrnins Stock of SCIENTIFIC INSTRUMENTS of the lato Mr. 
PETER FRITH, of Shefflelu, consiathug of Porteble, Ship, Astro- 
nemical, and other Teleacopes—Microscopea, Drawing Instru 


menuta, Magnifiers, Soectacies, Lenses, Ac. Fall portisulara in 
Catalogues, which will be ready ahont a week before. 


REECH-LOADING Double-barrel GUN 


(first-class maker), surest tiller cartridge-makine machines, 
measures, elenuing apparatne When new cot 11 gninesasa. Pri-e 
oy, sd 7 guineass.— KEEPER, 7, John street, North Heigham, 

orfo'k, 


JRICYCLE tor Sale, first-class maker, 30s. : 


Area t bargain.—18, Lamb's Conduit street, Holborn, W C 


O AMATEUR ENGINEERS. — Some 


beantifnl Model Stem Engines. nearly completed, for 8242. 
Address. W. F E., 1°. Prith-atrect, Yoha 


BEAN. ENGINE, new Cylinder, 3in. dia- 
meter. Bin. stroke. comp'ete ; 1 H.-P. Boiler, locomotive 
Principal, nearly Ani-be!, £15. so'd togetheror separate; no rea- 
sonable offer reflauded — ff, Notapur-street Kennington real, A. E 
IJTEAM BOATS, (Working Models), for 
4 Sale, Exchange, or Given Away. NAUTICUS, 31. Clerkss- 
weil- green. 


SSOLVING VIEWS, (pair Newton's), 


p! ae 
mahogany bodies, lanterns, 84 double oon rack wort 
adjustment.—cp), Wiuchester street. Gallebury. 


1 ATH E, (41 centre), on iron standards. 
Lien reste, chucke, &c., complete; also amali Daillir t 


Machine. Price together, à7.— Apply. 20, Northampt an- ed uare, 
Cieraen well. 


\VHOLE PLATE PORTRAIT LENS, 


FLUTE, with eight silver-plated keys: a bin. polishad 
Ginas Reflector, ready for alivering, with cast-tron tonl, and w-od 
pattern for zume, ditto for 12in. tool. Gin. glasa dive, two . 2. 
barometer tnbes, anl a amalt lot of chemicale in es opperad 
bottles; cheap.—l), Vietor-atreet, Lower Bronghton, Manchester. 


‘WANTED. 


— — 
SITUATIONS. 


GENTS WANTED EVERYWHERE. 


£3 and upwards earned weekly without risk New 
Articles required by evervboly. Great demand. Rara chance for 
earning money.—All having spere time ehoald call or address 
E. W. BACON and Oo., 177, Strand, London. 


WANTED AGENTS to eell Birmingham 


goods. Wholesale List ant. Apel to J. PELL, Bir- 
mingham. 


Y OUTH (intelligent) as OUT - DOOR 

APPRENTICE to Mathematical and Phil eophical In rA 

ment Maker's. Premium required.—Address, OMEGA, M. Pratt, 
35, Hunter-street. Brunswick equare. 

NO MILL SAWYERS.—WANTED, a 

MAN who understands Circular and Frame Saw Ali'i, able to 

17 a e G. 3. ARNALL, Tim ber Merchant, Truro 

and Redrnth, 


THE ADVERTISER seeks àa SITU ATION 


at FOREMAN SMITH. Is well uo in ene des both sta- 
tionary aad portable; builder's, wasgon, juarry. and gen rt! smith e 
work. 13 yeare’ refersuce.—Addreas, J. SHAW, 47, Napter street 


Leicester. 
X7OULD any kind reader give me the 


\ ADDREA&S of MAKE: of best kind of hand ladder for 
general purvosnca in a large house ?—G. W. WHITAKER, HeLa- 


rhora, near Manchester. 
DDKESS WANTED “TYNE ENGI- 
SNEER,” re Taunato of Soda reply.—W. M., Post-o%ise 
Seaforth. ne»r Liverpool. 


ILL “J. B.” (Query 12363, Recovering 


Indigo) send his ADDSES3 to G. E. A.. Post-cffiee, Rast 
Grinstead. 


JO MILLERS and MILL WkIGHTS.— 


Would an Apparatus that would ent rely remove back lan 
from millstones that are driven by engines by wearing he likely to de 
taken up by willers, Those interested in tho questiou are requested 
4 Taie to GEO. CORMACK, Beechville, Urturd Ga, Ontario 

Anada, 


V ANT E, the ADDRESS ot a Firm who 
make Bagpipes, either in London or Glas, v. K DOW, 
Rough Lee. Marsden, Hadderafie!d. 


ANTED t-to PURCHASE. PLATE 


ELECTRICAL MACHINE, with Apparatus. Tate ¢ Atr- 
Pump, Induction Coli.— Let tors, with particulars, to be addressed 
F. M.. Post- uffloe. Vietoria-road. Brighton. 


HE LONDON AND GENERAL PER- 


MANENT LAND, BUILDING, AND INVFSTMENT 
BOCIETY. Shares, 240. Menthiv sabsefiption, 54. Entree 
Fee, ls. per share. 337, Strand, W.C, 


TRUNTRES. 
Tho Right Hon. the Karl of Lichfield. 
Thomas Hughes, E/ d., Q.C.. M. P. 
The Hon. H. F. Cowper, M. P. 


CHAIRMAN oF DIRECTORS. 
Thomas Hughes, Beg.. Q.C., M.P. 

Large or small snins received on deposit, reparebie at short 
notice. Shares may be taken at any time—no back pavmeutae. 
Money ready to be advanced on Freehold or Lease). ld security. 

W. N SELWAY. Mena Director. 


EAT H or INJURY from ACCIDENT, 


with the consequent LOSS of TIME and MONEY, provd-! 
for by a palicy of the RAILWAY PASSENGERS’ AS3INMRARCE 
COMPANY, aguiast ACCIDENTS of ALL KINDS —An Annaga 
Fasment of £3 to £8 ba. insures 61,00 at Death, or an allora st 
the rate of £6 per weok for injury. £659,000 have been paid as Ca- 
pensation, one out of every 12 Annual Pollesholders becoming a 
claimant each year. For particulars apply to the Clerks af the Rail- 
wa 


ADDRESSES. 


Stations, to the Loc] Agents, oc at the Oe, 64, Ceran. 
and 10, Regent-street London, 
WILLIAM J. VIAN, Secretary. 
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THE DETECTION OF ADULTERATION OF 
ARTICLES OF FOOD. 


By ALTRED H. ALLEN, F.C.B., 
Lecturer on Chemistry at the Sheffield School of Medicine. 


MHE adulteration of food is a subject which 
has been written on by many, and the 
public are now pretty well aware what articles of 
food are most subject to admixture. But most 
writers on adulteration have been content with 
stating their results, without describing the 
methods used in detecting admixture. Even 
those who do describe their processes do so in 
most cases in such a manner as will only be 
understood by scientifie men, omitting the 
minute precautions, the observance of which will 
alone enable a beginner to obtain satisfactory 
results. 

Many articles of food are used but in small 
quantity, and the fee to a professional analyst for 
the examination of sample would often exceed 
the saving that would result from the use of a 
purer article, and in many cases the only satis- 
faction the consumer would obtain would be the 
knowledge that the article he was accustomed to 
purchase was grossly impure, while he would 
have no certainty of procuring a superior quality 
by changing his shop. If the detection of 
admixture were more readily effected, and more 
generally understood, there are many who would 
be only too glad to examine their purchases. It 
is usual to assume the necessity of employing 
complex chemical tests and a powerful micro- 
scope in detecting adulteration, and although 
there are certainly many admixtures which can 
only be recognised by these means in the hands 
of an expert operator, there are, on the other 
hand, many adulterations which can be readily 
detected by any intelligent person who 8808 
a small microscope and a dozen or two of bottles, 
with reagents. 

It is my intention in this article to describe 
minutely the simple methods of detecting the 
adulteration of food, avoiding, as far as sible, 
the employment of technical terms, and I bope 
in this manner to place the readers of the 
Enouiiso Mecuanic in a position to examine many 
articles for themselves, and so learn which are 
the best shops to make their purchases, while at 
tho same time I give them the results obtained 
by myself in the examination of a considerable 
number of specimens. 


ADULTERATIONS OF MUSTARD. 


Mustard is a condiment very commonly adul- 
terated with wheaten flour or starch, turmerio, 
cayenne, &. Ground mustard seeds give a 
somewhat pasty flour, owing to the large 
quantity of oil present. To prevent the tendency 
to cake, flour or starch is added, 10 or 12 per 
cent. being amply sufficient, though the quantity 
is often increased to 50 or 60 per cent In the 
best quality of mustard prepared by one of the 
best-known makers, no starch is used, the ten- 


dency to cake being got over by the extraction of | 


a large proportion of the fixed oil. The presence 
of Hour or starch may be detected by boiling a 
small quantity of the mustard with water, and 
gradually adding to the thick liquid a solution of 
iodine in alcohol (or in water to which iodide of 
potassium has been added). A blue or violet 
colour will be produoed if starch or flour be pre- 
sent, as it almost invariably is. Genuine mustard 
seed contains no appreciable quantity of starch, 
and does not give a blue colour with solution of 
iodine.“ The presence of starch or flour can 


»In a recent trial in America, a Dr. Doremus stated 
that genuine mustard contained starch, and that the 
iodino reaction failed, owing to the presence of the 
essential oil of mustard. But tho intentional addition 
of a very small quantity of starch to a sample of 
genuine mastard is readily detected bv the blue colour 
produced on gradual addition of the iodine solution in 
sufficient quantity, thongh the first few drops produce 
no effect. The starch in mustard would also be dis- 
cerned by the microscope, if really present. A few 
. granules are alone visible in the genuine sub- 
atance. 


also be readily ascertained by the microscope, the 
granules of starch being readily recognisable ; 
they are turned blue oy addition of iodine solution. 
The shape and size of the starch granules, as 
seen under the microscope, indicate the kind of 
starch employed for adulteration. Wheat flour is 
commonly used, but I have also found potato 
starch. 

Turmeric is seen under the microscope of a 
brigbt yellow colour and characteristic structure. 
It may be detected with certainty by the following 
test, even when present in very small quantity. 
Shake half a teaspoonful of the mustard in the 
cold with two or three times its bulk of methylated 
spirits. Filter the solution and evaporate one- 
half of the liquid to dryness at a steam heat in a 
porcelain basin, in which is placed a piece of filter 
paper about the size of a penny. When all the 
aloohol has been driven off, moisten the paper 
with a strong aqueous solution of boracic acid, 
and again evaporate completely.“ In presence 
of turmeric the paper will acquire a reddish 
colour; but, as a further proof, drop on it some 
solution of caustic potash or soda, which will 
prodnce a very beautiful series of colours, in 
which green and purple are most evident. On 
then adding hydrochloric acid, a red colour will 
be produced, which can be again turned green and 
blue by addition of excess of alkali. The colours 
are very vivid aud characteristic, pure mustard 
giving no such result. Turmeric is very fre- 
quently added to mustard to give it that bright 
yellow colour which the public seem to expeot, 
but which is not natural to pure mustard. Tur- 
meric is not injurious, and is not generally used 
in quantities sufficiently large to appreciably 
affect the weight of the article. 

Gamboge is said to be sometimes used for 
colouring mustard. Its employment is highly re- 
prehensible, as it is a violent purgative. It may 
be detected in the same way as turmeric, but 
gives a bright red instead of a green or blue 
colour on treatment with caustic soda, and on 
adding excess of hydrochloric acid the paper 
becomes merely yellow instead of the orange red 
colour produced in presence of turmeric. 

Cayenne Pepper, or Capsicum, is often added 
to mustard to increase its pungency. It is best 
detected by evaporating to dryness the other por- 
tion of the spirituous solution used for testing 
for turmeric. On heating the residue in a porce- 
lain dish very pungent fumes are evolved, which 
irresistibly compel coughing, and produce a sense 
of heat in the lungs. 

Charlock Seeds are sometimes used for mixing 
with mustard. The charlock is very closely 
allied to the mustard, its botanical name being 
Sinapis arvensis, while white and black mustard 
are respectively Sinapis alba and Sinapis nigra. 
The charlock grows in corn-fields, and bears a 
large yellow flower. The taste of the seed is not so 
pungentas that of the true mustard, but agreeable 
and somewhat similar. There exists at present 
no means of detecting its presence in manufac- 
tured mustard, but admixture with itis by no 
means so reprehensible as most adulterations. 

Plaster of Paris is said to have been used in 
adulterating mustard, but I never met with an in- 
stance. It could only be used to increase the 
weight, and, therefore, would be employed in 
some quantity, so that a sample of the mustard 
would leave an excessive proportion of ash after 
ignition. Mustard usually leaves about 3 per 
cent. of ash, and any proportion exceeding 5 per 
cent. may be looked upon as indicating adulteration 
by mineral matter. 

Chalk, if present, would be at once detected 
by addition of an acid (bydrochloric) to some of 
the mustard, when effervescence would be 
produced. ä 

The recent examination of seven samples of 
mustard, purchased in Sheffield, has given me the 
following results: — 


No. 1.—Prioe, 6d. per 41b. canister. Free from 
starch, flour, and turmeric, but cayenne was pre- 
sent, anda sensible quantity of husk. The taste 
was extremely pungent—far more so than the 
other samples. 

No. 2.—Prioe, 20z. for IId. Contained no 
cayenne, and but very little turmeric. Potato 
starch was present in some quantity. 

No. 38.—Price, 14d. an ounce. Contained starch 
or flour, turmeric, and cayenne. 


* A solution of borax mixed with hydrochloric acid 
may be employed in place of the boracic acid, but is 
scarcely 80 satisfactory. The tost detailed in the text 
is there published in a new form, and is the only one 
by which turmeric can be readily and certainly detected 
without the aid of the microscope. 


No. 4.—Price, 14d. an ounce. “ Warranted free 
from all impurities and adulterations.” Contained 
starch or flour, turmeric, and cayenne. 

No. 5.—Price, 1d. an ounce. Contained much 
starch, turmeric, and cayenne. 

No. 6.—Prioe, ld. an ounce. Contained starch 
or flour, turmeric, and cayenne. 

No. 7.—Price, Id. an ounce. Contained starch 
or flowr, cayenne, and a little turmeric. 


From these results it will be seen that all seven 
samples contained admixture of some kind. All 
but No. 1 had their strength materially reduced 
by admixture with starch or flour. All but one 
contained cayenne.: All except No. 1 had more 
or less turmeric in them. It may be thought that 
the addition of flour, or starch, to mustard is of a 
very excusable nature, but the admixture of ex- 
cessive quantities not only cheats the consumer 
by selling him flour atthe price of mustard, but is 
highly reprehensible in a medical point of view. 
Suppose a child poisons itself, and while the 
medical man is on his way a dose of mustard and 
water is given to produce sickness, but in conse- 
quence of the adulteration of the mustard the 
emetic refuses to act and the child dies; who is 
to blame here, and can the admixture of flour 
with mustard be considered legitimate? Un- 
doubtedly the consumer will do well to purchase 
his mustard free from starch or flour, with which 
he can easily mix it for himself, if he fancies it 
too strong or too dear. When one well-known 
firm sells five or six different qualities of mustard 
it is evident they are not all likely to be the 
pure article. In this, as in other cases, the best 
is the cheapest. 


ADULTERATIONS OF GINGER. 


The additions to ground ginger are very similar 
to those of mustard. Turmeric may be detected by 
the microscope, or as described under Mustard.” 
Cayenne must be searched for by the microscope. 
As ginger naturally contains a large proportioh of 
starch the iodine test is inapplicable, and the 
addition of the various farinas can only be ascer- 
tained by careful microscopic examination. 


ADULTERATIONS OF VINEGAR. 


Vinegar is an article very often adulterated, the 
more common impurities being sulphuric and 
hydrochloric acids, and cayenne, with accidental 
contamination by zinc, copper, and lead. Oxalio 
and tartaric acids are also said to be occasionally 
present, Vinegar is essentially a weak, impure, 
acetic acid, of very variable strength. Its 
strength may be ascertained by the usual processes 
of acidimetry. A more simple but less exact 
method is to weigh carefully a small, dry, white 
lump of marble, and place it in a known weight 
or measure (500 grains) of the vinegar until effer- 
vescence has entirely ceased. (In ce of 
sulphuric acid a little barium chloride should first 
be added.) The marble is then rinsed, dried, and 
re-weighed, when every five grains of loss indi- 
cates the presence of six grains of real acetic 
acid in the sample of vinegar. The vinegar of 
commerce is either fermented or distilled vinegar ; 
the latter variety is obtained by the distillation of 
wood, and the former derived from either sugar, 
malt, or wine. The percentage of real acetic 
acid in vinegar varies from 2:38 to 5°66 per cent. 
Very weak vinegars should be rejected, as they are 
unable to prevent the decomposition of meat and 
vegetables, while the extremely pungent varieties 
are open to the suspicion of containing cayenne 


or sulphuric acid. One part in a thousand of sul- 


phuric acid may be legally added to vinegar to 
increase ite keeping properties, but this proportion 
is often greatly exceeded. If addition of solution 
of barium chloride occasions more than a very 
slight cloud, the presenoe of free sulphuric acid 
may be suspected, and searched for by the follow- 
ing teste :— 


1. Write letters with the vinegar on white 
paper by means of a clean quill pen or splinter of 
wood. On strongly drying the paper before a fire 
the letters will become charred if sulphuric acid 
was present in the vinegar to the extent of 2 
per cent. , ; 

2. Dissolve a lump of white sugar in thirty 
parts of water, and dip into the solution a porce- 
lain capsule or basin, so that it remains wet. Then 
dry by placing on a vessel containing boiling 
water, and while in this position allow a drop of 
the vinegar to fall upon the porcelain, and let it 
dry up completely. If sulphuric acid was present 
only to the extent of a 300th part of the vineger, 
a black spot will be produced on the basin whera 
the vinegar fell. With very minute quanti- 
ties of sulphuric acid the spot has a green colour. 

é 
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8. If it be desired to determine the free sal- 
phurio acid, Son. of the vinegar are concentrated, 
the liquid mixed with twice its bulk of alcohol, 
filtered, acidified with hydroehloric acid, and pre- 
cipitated with barium chloride. 233 grains of the 
ignited precipitate correspond to 98 parts pf con- 
centrated sulphuric acid. 


The other adulterations of vinegar may be 
detected in the following manner :—Boil down 4 
onncos of the sample to about an ounce, and 
divide into four portions, Nos. 1, 2, 3, and 4. 


1. Evaporate nearly to dryness, add methylated 
spirits, stir well, and filter. Evaporate the clear 
alcoholio solution to dryness and heat. Very pun- 
geut fames, which produce irresistible coughing 
and sense of heat in the lungs, indicate the pre- 
sence of cayenne. (Ginger, which is occasionally 
present in vinegar, gives a similar result. The 
only way of distinguishing it from cayenne is to 
carefally neutralise the vinegar with sodium car- 
bonate, when the taste of the liquid will gene- 
rally settle the question.) 

2. Add a strong solution of potassium carbo- 
nate, then more of the original vinegar (so that 
the reaction is strongly acid), and stir with a glass 
rod. A white crystalline precipitate, giving streaks 
on the sides of the vessel in the track of the glass 
rod, indicates the presence of tartaric acid. Vine- 
gars obtained from wine contain tartaric acid as 
& normal constituent. 

8. Evaporate to complete dryness, and ignite 
the residue in a porcelain crucible till no longer 
black. (The ignition may be greatly expedited 
by addition of a crystal or two of potassium 
chlorate.) Boil the ignited residue with a little 
nitric acid, add water, and filter. To the clear 
solution add excess of ammonia and carbonate 
of ammonium, boil and filter. If the filtered 
liquid has a blue tint, copper is present. To the 
hot liquid add a solution of ferro-cyanide of 
potassinm, when the production of a white pre- 
cipitate shows the presence of zinc. Pour acetic 
acid on the filter containing the precipitate pro- 
duced by ammonia and ammonium carbonate, 
and to the liquid which runs through add chromate 
of potassium. A obrome- yellow procipitate will 
be produced if lead is present. 

4. Dilute with water, and add a solution of 
calcium sulphate (plaster of Paris.) A white 
turbidity shows the presence of oxalic acid. 


If tho original vinegar gives more than a slight 
miikiness with a solution of nitrate of silver, the 
presence of hydrochloric acid is indicated. 

I have recently examined four samples of 
vinegar by the above method, with the following 
resu!ts :— 


No. 1.—Price, 8d. a quart. Adulterated with 
cayenne. 

No. 2.—Priee, 4d. a quart. Contained cayenne 
and a small quantity of free sulphuric acid. 

No. 3.—Priee, 5d. a qnart. Contained cayenne, 
and small quantity of free sulphuric acid. A 
suspicious precipitate with nitrate of silver. 

No. 4.— Price, 8d. a quart. Unadulterated. 


ADULTERATIONS OF PEPPER. 


Dr. Hassall found pepper adulterated with wheat 
and pea-flour, ground rice, ground mustard seeds, 
linseed meal. and pepper dust. The examination 
cannot be made satisfactorily without a good 
microscope, and then requires care and skill to 
successfully detect the admixture of the various 
starches, &o. Ido not believe that actual dust or 
dirt is ever intentionally mixed with pepper, its 
adulterations being the above farinas, & c., added 
as make-weights, As pepper naturally contains 
a large quantity of starch the iodine test cannot 
be used for detecting admixture. Four samples 
of black pepper recently purchased in Sheffield 
have proved free from foreign admixture. 


ADULTERATIONS OF CAYENNE PEPPER. 

Cayenne pepper (ground capsioums) is some- 
times adulterated with common salt, various 
kinds of starch, sawdust, turmeric, red ochre, red 
lead, and vermilion. The addition of salt gives 
cayenne a bright red colour, and renders it less 
liable to fade on exposure to light. Salt is seme- 
times present in very considerable amount, and 
is used to cover other additions. The above 
adulterations may be detected in the following 
manner :—Boil some of the cayenne pepper in 
water, decant some of the liquid from the un- 
dissolved portion, and test the solution for starch 
by means of iodine solution. A blue or violet 
colour indicates the presence of starch. The par- 
tienler kind of starch present can only be ascer- 
tnined by the microscope. Filter the remainder 
of the water in which the cayenne has been 
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boiled, and to the clear liquid add some silver 
nitrate. A white curdy precipitate, not dissolved 
on adding nitric acid, is produced if common salt 
is present. Boil some of the cayenne in strong 
hydrochloric acid for some minutes, then add a 
a few drops of nitric acid, and boil again. Dilute 
the acid liquid with some water,“ filter, and 
divide the clear liquid into three portions, which 
test in the following manner :— 


1. Add potassium ferro-cyanide. A Prussian 
blae precipitate indicates the presence of tron. 
Traces of iron aro naturally present in cayenne, 
but a distinet precipitate proves adulteration by 
red ochre, rouge, or other ferruginous matter. 

2. Add ammonia till alkaline. Then acidify 
with acetic acid, and add chromate of potassium. 
A chrome - yellow precipitate proves the presence 
of lead, probably as red lead, in which case the 
original solid particles will be darkened on 
moistening with dilute nitric acid. . 

3. Pour the liquid on a clean penny or piece of 
copper, and after standing some minutes wash 
the metal and polish with a cloth. If vermilion 
was present in the cayenne the copper will appear 
white and amalgamated. 


Sawdust and turmeric are best detected by the 
microscope, or the latter addition may be readily 
discovered by the method described under 
“ Mustard.” 

Four recent examinations of cayenne pepper 
resulted in the detection of salt and a small 
quantity of siarch in two, the other samples being 
genuine. Dr. Hassall found only four genuine 
specimens in s series of twenty-eight, one half of 
which contained one of tho poisonous metals—lead 
or mercury. 

(To be continued.) 


TECHNOLOGICAL EXAMINATIONS. 


HE Society of Arts has formulated a pro- 
gramme of work which, even if the results 

fail to come up to the sanguine expectations of 
many, cannot but be productive of much 
good as far as the manufacturing interests of this 
country are concerned ; for if it is backed up, as 
it shonid be, by those who are in possession of the 
requisite means, and can impart the needed 
stimulus, it will go a great way towards enabling 
us to retain the supremacy in the industrial world 
which we at present Jook upon almost as our 
birthright, and even if neglected and left out in 
the cold will still assist in a measure to keep 
what may bo termed the science of manufacture 
and tho necessity of a knowledge of it promi- 
nently before the public. The scheme, which may 
be considered to have been fairly started at the 
recent Conference of the Society of Arts, under 
the patronage of the most distinguished note- 
bilities, had its origin in a proposal of Major 
Donnelly, R.E., that the Society should under- 
take the examination of artisans in the scientific 
principles which underlie the various industries in 
which thoy are engaged or are likely to be 
engaged, and award certificates of proficiency and 
prizes for those found to be acoomplished. These 
certificates will be of three grades, and will 
probably be divided into first and second class, 
and the degrees of proficiency, or grades, will be 
apportioned, and certificates awarded as follows : 
—No. 1 will be the elementary grade, or what 
may bo termed the ordinary workman's” oorti- 
eate ; 2, the advanced, or foreman's“ certificate ; 
and 3 the honours grade, or ‘‘ manager’s”’ certifi- 
cate, which may be assumed to imply that the 
holder has been examined and found to be 
acquainted with all that is known of the scientific 
principles on which bis special art or manufac- 
ture is founded. The first of these “technical 
examinations” is proposed (we hope soon to be 
enabled tostate thatthe scheme has passed this 
stage) to be held in May, 1873, and to take up two 
of the most important manufactures—viz., 
cotton and paper, the idea being to follow as 
closely as possible the line taken by the annual 
International Exhibitions. It would be premature 
to speak of the minor rules and regulations 
which will govern the working of these examina- 
tions, but the committee appointed to shape a 
programme for the proposed examinations of 
artiaans employed in the cotton manufacture was 
read at the conference, and the following will 
convoy an idea of what is required of tho candi- 
dates. The examination, then, will be divided into 
three parts, the first of which will be concerned 


»I the insoluble residue has a reddish oolour which 
is persistent aftar ignition, the presence of b:tek-dusl 
may be assumed. 


with those branches of science s knowledge of 
whioh may be censidered necessery as a founda- 
tion for seund technical invtractina, regard being 
had to the acknowledged difficulties of obtaining 
a scientific education. The second part will be 
concerned with the technology“ of the manu- 
facture, or the special application of the diff rent 
branches of science to it. The third will be 
concerned with the practical skill shown in 
the manufacture itself. The knowledge of 
the candidates will be tested, as far as con- 
cerns Part I., general acience, by the ordi- 
nary May examinations of the Science and 
Art Department; and as concerns Part II., 
technology, by special papers, set immediately 
afterwards; while the qualifications of the candi- 
dates as regards Part III., practical skill, will be 
judged by the returns of their employment in 
cotton milla. The outline of the scheme as 
applied to the cotton manufacture may be taken 
as a rough guide as to what will be required in 
the technical examinations connected with other 
industries, but special subjects, will of course, be 
introduced to suit the requirements and peca- 
liarities of other trades or professions. The com- 
mittee consider that the following subjects are 
more or less connected with or involved in the 
manufacture of cotton: practical plane or solid 
geomeiry, machine construction and drawing, 
building construction, pure mathematics, theo- 
retical mechanics, applied mechanics, vegetable 
anatomy and physiology, and steam. To obtain 
the elementary grade, or ‘‘ workman’s,’’ certifi- 
cate, the candidate will be required to “ pass ” in 
practical geometry and the elemente of mechanics: 
he may then count marks in any of the other 
subjects above mentioned. For the advanced or 
‘‘foreman’s"’ certitcate the candidate will be 
required to have obtained at least a first-ola sa 
in the elementary stage of practical geometry, 
machine construction and drawing, elementary 
mathematics, and applied mechanics or steam, 
and when he has qualified in these he will be 
allowed to count marke in any of the other 
subjects. For honours” the candidate must 
evince a higher knowledge of the various 
“ necessary ” subjects, and will then be allowed 
to count marks in the others. The technological“ 
portion of the examination requires a knowledge 
of the nature and properties of the raw materiala, 
of the methods of preparing them, and of the 
machines by which the various operations of the 
manufacture are performed. A knowledge of the 
“ stiffening and weighting” processes will also be 
required, as well as of the numerous articles or 
kinds of woven cotton fabrics. These partieulersg 
will give a fair notion of what may be expected to 
be required for the different teohnical examina- 
tions, although the ‘' paper” examination will, 
judging from the report of the committee, require 
a knowledge of a greater variety of subjects thaa 
the cotton.“ 


We oan only hope thst the requirements of the 
examiners will be supplied by the candidates; 
and with the nine hours’ movement spreading 
gradually there is just a minimum chanoe that 
workmen will find the requisite time to devote to 
study. We are, of course, presuming that what 
is termed obtaining a first-class,” really means 
a sound and thorough knowledge of the various 
subjects constituting the elementary stage; 
but we do not know at what point the standard 
will be fixed. If placed too high working men 
will be discouraged ; if too low the object of the 
society will not be served se well as it might be if 
the happy medium“ should be chosen. Wa 
observe that in the special competition for prises 
the candidate must “ come up” in all the eubjects 
in which he wishes to count marks; but for the 
certificates he will be allowed to take the subjects 
in successive years—the latter a very necessary 
regulation, for it is useless to suppose thet a 
workman could acquire a knowledge of all the 
subjects in the limited time at his disposal, and 
until the primary education of the masses is lifted 
above its present level the nambers whe will go in 
for the exam.“ will not come up to the expecta- 
tions of the fonnders of the scheme. The Society 
of Arts' certificates, we have reason to believe, are 
highly valned by both employers and employed, 
and Mr. Lawton said at the conference that appli- 
cants for situations in the cotton mills and ware- 
houses of Lancashire who could produce one of 
these cortiticates, generally obtained the prefer- 
ence. Similar results would doubtless fullow the 
establishment of technical examinations 
in manufactures, and in course of time em 
ployers wonld look upon these certificates of 
proficiency as a guarantee of the ability of 
the applioaut to perform the work he desired to 
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obtain. If the proposals of the committce are 
carried out, and the programme adhered to, 
the advanced or. foreman's“ certificate will 
be evidence that its holder is an educated man; 
for the foreman“ of a paper-mill will have a 
“ first-class’? knowledge of practical geometry, 
machine construction and drawing, pure mathe- 
matics, mechanics, steam, acoustics, light and 
heat, aud inorganic chemistry or vegetable physio- 
logy, besides an acquaintance more or less exten- 
sive with magnetism and electricity, organic che- 
Mistry, and systematic and economic botany. In 
other words he will be, as the phrase goes, a well 
educated” man, possessed of more solid informa- 
tion than many of his predecessors in office ever 
dreamt of. We shall probably return to this sub- 
ject at a fature time. The scheme should not be 
allowed to fail, now it is once formulated, and 
be the results much or little, if properly worked it 
cannot fail to improve the rising generations of 
artisans, who, as children, it is to be hoped, will 
soon be taught the rudiments of science at school 
just as they are now taught the ABC. Till, 

owever, primary education is immensely im- 

roved it is useless to hope that a sufficient num- 
ber of workmen will ‘‘qualify” to leaven the whole 
mass nnd elevate technology to the high position 
it ought to occupy in a manufacturing country 
like Great Britain. In the mean time we cannot 
but regret that the Society has determined to dis- 
continuo the ordinary examinations, which for 
seventeen years have been tolerably suceessful. 
We hope the new technological examinations 
will meet with a greater measure of success. 


PERSPECTIVE.” 

Fp ais simple, exeellent, and moat intelligible 

little work appears a propos with regerd 
to a discussion which has for a good meny weeks 
been carried on in our own columns ; and we would 
refer the disputants, with some considerable 
amount of confidence, to it, for a perspicuous 
solution of the leading points of difficulty mooted 
in the course of the debate. 

There is one observation of our author's, the 
simplicity of which impresses us with an idea that 
it must be trite; but the truth of which may be 
well laid to heart by all who aspire to sketoh 
correctly. It is this: The most frequent cause 
of failure in attempts both in drawing and colour- 
ing is — not knowing how.” We are only 
doing Mr. Collins bare justice when we say that 
a careful perusal of his book must certainly 
remove this particular deficieney, so far as the 
knowledge of perspective is concerned ; inasmuch 
as, beginning at the very beginning, he enuneiates 
and explains its leading principles with a degree 
of lucidity which must render them apprehensible 
by any one who will follow his explanations with 
the most ordinary care. Moreover, essentially 
mathematical as the whole subject is in its funda- 
mentals, there is a marked absence, in the work 
under notice, of anything in the shape of mathe- 
matics which cannot be easily followed by any 
one who oan use a pencil and ruler, and knows what 
an angle is. 

Beginning with plain definitions of the few 
technical terms to be afterwards employed, the 
author goes on to explain the nature of sight, and 
to tell us what the projection“ of a picture 
means. He then proceeds to exhibit the difference 
between perspective and orthographic projection, 
and to exemplify the nature of isometric and 
stereographic drawing. All this is done in a way 
which a child might comprehend, by very mode- 
rate application. Then the subject of perspective 
is treated in full detail, and atypical and some- 
what elaborate view of the interior of an old hall 
is taken, and instructions given, step by step, for 
drawing every item in it. As the particular 
example selected presents several points of difti- 
culty, it is scarcely too much to say that the stu- 
dent who will follow the author's teaching, pencil 
and sketch-book in hand, and reproduce his frontis- 
piece by the aid of the principles which he so 
clearly enanciates, ought, hereafter, to meet with 
no difficulty whatever in delineating any object 
which ordinarily occupies the amateur, in correct 
perspective. 

The work concludes with notices of false pic- 
tures,” the hanging of pictures, the reflection of 
the moon in water, complementary oolours, the 
colour of the sky, and the effect of mixed pig- 
ments; subjects all more or less cognate witi 
the main one of the book, that of the art of 
drawing what one sees.” 


* Perspective, or the Art of Drawing what One Sees," 
&o. By Lieut. W. H. Corus, R. E., F.R. A. S. London: 
Longmans, 8 


Thirty-eight carefully- executed woodcuts (in 
addition to the frontispiece) illustrate the work, 
one of them (Fig. 19) dealing expressly with the 
point concerning which the concluding part of a 
sustained argument appears in letters on our 489th 
and 599th pages. 


Briefly, then, we would commend this little 
book to all such of our readers as may sketch 
from nature; and counsel them to include it with 
their drawing materials, when packing up their 
travelliug bags this summer. 


THE “FALLACIES” OF DARWINISM.* 


PA the name of no writer on scientific 
subjects is better known throughout the 
world at the present time than that of the author 
of the Origin of Species” and the “ Descent of 
Man.“ Not merely because his books deal mainly 
with the animals which are joint inhabitants with 
ourselves of the earth, and are replete with 
entertaining anecdote and narrative, but also 
because they contain an hypothesis which is 
calculated to distarb in no slight degree the self- 
satisfied and complacent frame of mind with 
which we regard the inferior or brute creation, 
conscious of the superiority which, for all we 
know to the contrary, is our birthright. It might 
be expected that any one who should publish a 
statement that man’s immediate ancestor was in 
all probability am ape—and what is worse show 
incontestably that he had some grounds for the 
opinion—would meet with a storm of opposition 
from the great mass of humanity, and even from 
a very large number of those specialists who 
from their acquirements and intelligence were 
best capable of weighing the evidence placed 
before them. As a matter of course, when 
Darwin published his hypothesis the out- 
raged feelings of the community found vent 
in an avalanche of wordy pamphlets con- 
taining much of the odium theologicum, little 
argument, and no facts. But against the storm 
Mr. Darwin showed a bold front, and now 
numbers a very large following. It is onl 

natural that it should be so; for Mr. Darwin 
brings great scientific attainmente, laborious col- 
lection of facts, and undoubted honesty of pur- 
pese to bear upon the statements he has to 
advanee on the side of his theory. One by one 
his opponents, if not completely defeated, have 
at least failed to demolish his hypothesis, and a 
similar fate would appear to be in store for Dr. 
Bree, who considers the time “opportune for a 
review of the whole subject, and in venturing upon 
the task, proposes to treat it in a spirit of pure 
scientific investigation.” But so far from being a 
pure scientific examination of the Darwinian 
hypothesis, Dr. Bree’s exposition of its “ fallacies ” 
covers a far wider field, and argues the subject 
in reference to an issue ten times more important 
than the knowledge of man’s biological history.” 
Perhaps it is impossible to dispute the propositions 
of Mr. Darwin id their full bearing without bring- 
ing Revelation into the eontroversy; and a writer 
who does this well and does it fairly will be sure 
to obtain a wile circle of readers for his hook. 
Whether this will be the case with the volume 
issued by Dr. Bree remains to be seen; but in 
venturing to doubt it we can offer reasons which 
are furnished by the book itself. On the very 
first page we find it stated that Dr. Hooker, in 
the well-known address to the British Associa- 
tion at Norwich in 1868, asserted that ‘so far 
from ‘natural selection’ being a thing of the 
past, it is an accepted doctrine with every 
philosophical naturalist.” This statement Dr. 
Bree charactcrises as a ‘‘sweeping assertion,” 
and proceeds to point ont its inacouracy. Now it 
is in the highest degree necessary that any 
attempted “exposition” of Darwin's fallacies 
should be based on facts; but so far from this 
being the case with Dr. Bree’s work we find at 
the very outset a ‘‘ miequotation,” and several 
pages devoted to the correction of an error which 
only exists in the imagination of the author. 
Most persons would have thought that before 
occupying several pages in refuting a statement 
made by Dr. Hooker, Dr. Bree would have at 
least taken the pains to see that he bad not made 
a mistake, even if he could not gencronaly credit 
Dr. Hooker with truthfulness. So far from say- 
ing every philosophical naturalist,” according 
to the authorised report Dr. Hooker snid “almost 
every philosophical naturalist’—a qualification 


* An Exposition of the Fallacies In the Hypothesis of 
Mr. Darwin, by C. R. Butz, M.D. F.Z. 8. London: 
Longmans, 
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which brings the assertion of the ex-president 
within the confines of fact, and renders worse 
than useless the pages Dr. Bree devotes to the 
correction of the supposed error; for even in 
these ho misquotes or misunderstands Mr. Bt. 
George Mivart, making the talented author of 
the Genesis of Species say the direct contrary 
of what he really did say. Blunders of so stupid 
a nature as these inevitably create a suspicion in 
the minds of unbiased readers, and lead them to 
look upon the arguments of the author with 
distrust. 

Dr. Bree divides his subject under the different 
heads of the physical,” the ‘‘physico-paychical,” 
and the variation and natural selection” argu- 
ments, and though possibly, standing on the 
ground he occupies, he has the advantage of Mr. 
Darwin, he has certainly not used his advantage 
in the best or most conclusive manner. He fur- 
nishes us with a frontiapiece showing in an 
illustrative form the “ Descent of man after 
Darwin's theory,” in which we find the protozoa 
of the unknown past as derived from “ inferential 
protoplasm,” or from the meteorio mass” of Sir 
William Thomson, which he brackets as very 
inferential” From this protozoa the diagram 
takes us to the ascidian-like larva whieh is 
Darwin's starting point (an inferred organism) and 
then the Descent” goes fromthe Amphioxus or 
Lancelet, the first so-called vertebrata,” through 
the Sturgeon to the Lepidosiren—or amphibious 
reptile. We shen come to the first break, for 
here we have to infer” a line of reptiles ending 
in another infcrred organism”—an early im- 
placental mammal which carries on the ‘‘descent” 
to the Ornithorynchus and the Kangaroo; but here 
two organisms are wanting—the “ implacental 
progenitor of the first placental mammal, and 
“ man’s ancient ancestor, with cooked ears and tail, 
prehensile feet, both sexes bearded and hirsute, 
males with great canine teeth.“ Zurely man's 
ancestor” is out of place here; forthe desoent con- 
tinues through the lemur, the Simiade and the 
old-world monkeys to the ‘so-called man-like 
apo.” Here the great break occurs which 
separates the lowest type of man from the highest 
animal—a link in the chain, which has to be 
supplied by an ape - lixe man” before Mr. Darwin's 
theory can connect man with the apes. On this 
point Dr. Bree says, It must be obvious to the 
most superficial observer what an enormous 
amount of mere guessing is made use of in such a 
pedigree. Still more clear is the fact that, even 
supposing the present state of science justified 
apparent plausibility in the indicated line, the 
science of to-morrow may send such guesses into 
a totally different direction. [It may also prove 
the correctness of Darwin’s hypothesis.) Mr. 
Darwin starts with guess No. 1; he then jumps 
over almost the whole class of vertebrate animals, 
to arrive at what he calls the first vertebrate 
animal—a form which has very little in common 
with the sub-kingdom it is placed in, but 
naturalists do not, in fact, know what to do with 
it. He then passes through cartilaginous fishes 
to guesses Nos. 2 and 3, as regards the amphibia 
and reptiles. Then an animal new to science, 
the early progenitor of implacental mammals, 
forms guess 4. He cannot keep the platypus 
nor the kangaroo in the direct line, but he makes 
them minister to guess 5, in being the lines to 
tho implacental forefather of lemurs, leaving out 
the great class of birds. He then jumps to the 
Lemurido at a bound, leaving all the principal 
families of mammals out of tho line altogether. 
Here he makes enormous guess No. 6, about man’s 
early progenitor, who had cocked ears, a tail, 
prehensile feet, both sexes covergd with hair and 
wearing beards. From the lemurs he passes to 
the Simiadw, and follows the Catarrhine (or old 
world) group of monkeys, and has to make 
another huge guess (No. 7) in order to get into the 
line an imaginary creature he calls an ‘ape-like 
man,' who leads him to the summit of existence— 
man. Nothing displays more the real ignoranco of 
science, or the extreme baldness and improba- 
bilities of Mr. Darwin's hypothesis, than a table 
like this.” Dr. Bree has not omitted any of the 
defects of the theory, and it is very probable that 
“intelligent thinkers and men of education 
aud high mental culture“ will shake their heads 
and become disbelievers in natural science founded 
upon such a basis. The chance of [the remains 
of] some of these variations being found in the 
different gravels or fresh-water formations above 
the tertiaries must be very great. And yet not one 
single variation, not one single specimen of a being 
between a monkey and a man has ever been 
found. Neither in the gravel, nor the drift-clay. 
nor the fresh-water beds, nor in the tertiari 8 
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below them, has there ever been discovered the | innermost part of the first thread. In this manner a broad cutting edge, which entirely removes the 
the thread, which is commenced by the first cutting thread produced by the front part a, and leaves 


remains of any member of the missing families 
betweea the monkey and the man, as assumed to 
have existed by Mr. Darwin The cele- 
brated Neanderthal skull belongs confessedly te 
this remote period (the bronze and stone ages), 
and yet presents, although it may have been the 
skull of an idiot, immense differences from the 
highest known anthropomorphous ape.” These 
intermediate forms, too, must have been in great 
numbers, and the changes which the ape’s skull 
must have undergone would alone have taken a 
vast time; it is strange, therefore, if the Dar- 
winian hypothesis has any foundation in fact, 
that remains of these intermediate forms have 
not been discovered. Dr. Bree also examines the 
various points in the hypothesis, and step by step 
refutes them, as he considers ; but it is, of course, 
on the main point referred to above that his posi- 
tion is strongest. He quotes largely from the 
numerous articles published against the hypothe- 
sis, and devotes a chapter to the principle of 
least action as propounded by Dr. Haughton 
in lectures which will be found in Vol. XIII. It 
is needless to say that he makes use of every fact 
that bears in any way against the hypothesis, but 
into even a few of these fragments of his argu- 
ment we cannot here follow him. And yet this is 
not the book to counteract the Darwinian tenden- 
cies of the majority of scientific men, nora safe and 
trustworthy guide or exponent of the fallacjes 
of natural selection” suited to the requirements 
of the general public. If Dr. Bree had confined 
himself to the main points and defects of the 
theory, his woik might have been accepted as a 
popular exposition of some of the so-called 
„ fallacies,” but even then it would have been 
necessary to avoid misquotation and misconcep- 
tion. As it is, his book teems with errors. Speaking 
of Mr. Mivart’s doctrine of evolution we are told 
that it is offered “as a means of reconciling 
scientific and religious thought, and of bringing 
togetber the two lines which, Mr. Spencer re- 


marks, are running parallel and gradually ap- 


proaching each other.” This extraordinary state- 
ment is illustrated by a diagram—two lines 
nearer at one end than the other, but certainly 
not parallel. Speaking of the vivid colours of 
birds, Dr. Bree says they are produced by striæ of 
pigments which“ decompose the light and enable 
the feathers to absorb the most brilliant rays” 
and so commingle them as to yield the most 
beautiful tints. In an appendix Dr. Bree re- 
produces a large portion of M. Flourens's criti- 
cism of Darwin's Origin of Species,” but appears 
to bave forgotten the replies to it—notably 
Professor Huxley’s in the Naturalists’ Magazine. 


Many minds have been unsettled by the hypo- 
thesis of Darwin, and the acceptance it has met 
with in scientific circles in different countries, 
but we cannot think that Dr. Bree's book will do 
much to quiet those who have been disturbed by 
the suggestion that their reason and their 
intellect have been derived from a monkey —how- 
ever far back in time it may be when the gap 
which now separates man from the ape was 
bridged over. They are already aware of the 
great defects in the hypothesis, but the minor 
points and details upon which Mr. Darwin has 
built are not to be set aside so easily, and if the 
connecting links should ever be discovered, few, 
indeed, would be his opponents, and weaker still 
their arguments. In the mean time, Mr. Darwin 
has been refused admission to the French Academy 
as a foreign correspondent, because, according to 
a 5 of Les Mondes, the science of 
those of his books which have made his chief 
title to fame — the Origin of Species, and still 
more the Descent of Man' — is not soienoe, but 
a mass of assertions and absolutely gratuitous 
bypotheses, often evidently fallacious. This kind 
of publication and these theories are a bad 
example, which a body which respeots itself 
cannot encourage.” 


IMPROVED TURNING TOOLS. 


AY improved form of cutter or die for turn- 
ing shafting and similar articles has been 
recently patented by Mr. J. Fensom, of Toronto, 
in Canads and in conjunction therewith he con- 
structs the bed of the lathe in a peculiar manner, 
when employed for turning such articles. The 
improvement in the cutter or die consists, accord- 
ing to the inventor, in making the front cutting 
edge like a chaser or screw-outter, the thread of 
which gradually diminishes in depth until it rans 
completely out, leaving the back portion a broad 
cutting edge, which is in the same plane as the 


edge, is utilised or caused to operate as a feeder 
for the cutter, but is gradually cut away as the 
threads in the cutter become less deep, and is 
completely removed by the back cutting edge. 
The effect produced by a cutter of this kind is 
that of distributing the cutting points, and 
thereby reducing the friction upon them, while 
at the same time the cutter is self-feeding. 

The improvement in the bed of the lathe con- 
sists in making it of the shape of a trough, with- 
out the ordinary heads, the spindles fitting 
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through each end of the lathe bed in such a 
manner that the centres or holding parts can be 
immersed in water, the object of this arrange- 
ment being to keep the iron well lubricated and 
cool while under the operation of turning. 

In the engravings, Fig. 1 is a front view of an 
ordinary blacksmith’s stock holding a pair of the 
cutters or dies, and Fig. 2 is a transverse vertical 
section of the same on the line z y. A shows 
the cutters or dies, which in Fig. 2 are repre- 
sented as performing tho operation of turning a 
piece of shafting. It will be seen that the front 
part a of the cutter A commences with a full 
thread, which gradually becomes less deep until 
it runs completely out, and leaves the back part b 


the shafting plain and smooth, and reduced in 
diameter, as shown at C. Blacksmiths and others 
who do not usually ess machinery for turn- 
ing can with these dies or cutters utilise the 
ordinary stock for that purpose. The cutters may 
be applied in various ways, either singly or in 
any number, to common or bolt-cutting lathes, 
either with or without the usual feeding gear as 
may be required. Fig. 3 shows an ordinary screw 
cutting die connected to a cutter, which will 
answer in a rough way the purpose of the cutter 
or die A. 

Fig. 4 is a transverse vertical section, showing 
the improvement in the bed of the lathe men- 
tioned above. It will be understood that the re- 
volving spindle passes through the end of the bed 
D, which is, of course, fitted with proper journal 
boxes and requisite bearings. The tool-rest E 
must also be shaped so as to admit of the shafting 
or other iron under operation being held in the 
position shown at F, that is, immersed in the 
water contained in the trough-shaped bed D. Both 
the bed D and the tool-rest E may, of course, be 
varied in form. 


„ 


IRRADIATION. 


r two circles of equal diameter, one white on a 

black ground, the other black on a wbite 
ground, are looked at together, the white one 
appears larger than the black. This is the 
phenomenon called irradiation. The apparent 
magnitude of the stars when we look at them is 
doubtless affected by it; and its influence is very 
well observed in the appearance of the moon 
when only a few days old, the bright crescent 
apparently extending beyond the darker portion 
of the disc, and holding it in its grasp. 

Plateau has assigned a physiological cause to 
irradiation, saying that the impression produced 
on the retina extends beyond the outline of the 
image. Welcker and others assert the cause is a 
physical one—viz., the dispersion of light. In 
support of the latter view it is urged that irradia- 
tion increases with faulty accommodation in the 
eye, and that by the use of proper glasses it may 
be removed. It is not only light objects ona 
dark ground that irradiate, the o te also 
occurs. A simple way of proving this is to draw 
on fine white paper two equal thin dark lines, 
meeting at an angle of 1° to 2°. Look at these 
and note the point at which the breadth of the 
lines seems to be equal to the distance between 
them. Check this next by careful measure- 
ment, and it is found that at the point fixed upon 
the distance between the lines is consid 
greater than their breadth, showing that the dark 
lines had appeared to broaden at the expense of 
the white space. This is only perceived, how- 
ever, when the dark objects are very small. 

Dr. Volkmann, of Halle, has experimented 
carefully on irradiation. He used an instrument 
which he called a macroscope. This is no other 
than a telescope tube with only the object-giass 
left in it. He looked through it at broad parallel 
bands (of black or white), which thus gave a 
diminished image. If the breadth of the lines 
did not appear equal to the distance between 
them their distance from the lens was altered till 
this took place. The following are some of the 
results that were arrived at:—-The amount of 
irradiation varies with the size of the image on 
the retina: the smaller the image the greater the 
irradiation. Two parallel white lines Imm. 
broad, and which could be made to approach 
each other, were placed at eight different distances, 
snocessively, from the lens, giving eight different 
images. It was observed in each case at what 
distance from each other they had to be placed in 
order that their breadth should be equal to ther 
apparent distance, and the above result was 
obtained. l 

White lines on a black ground irradiate more 
strongly than black lines on a white ground. The 
surface of a board was half covered with white 
paper, and half with black. Two black parallel 
lines were drawn on the white half, and two 
white on the black. They were each 2mm. thick, 
and each pair 6mm. from each other. The dis- 
tanoe from the lens at which each pair hadto be 
in order to their distanco from each other beng 
equal to their breadth was noted. This was much 
greater for the one pair of lines than for the 
other. 

The amount of irradiation is dependent on the 
difference in light intensity between the object 
and its ground. An experiment was made with 


Aud. 9, 1872. 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 385. 


529 


white objects on a black ground, the source of 
light being placed at various distances successively, 
and the result was that the irradiation was greater 
in proportion as the light was further removed— 
that is, as the light contrast between object and 
und was less. Another mode of experiment, 
owever, gives a somewhat different result (which 
the law must be made to inolude.) If we have 
four equal discs, one white and and one gray on a 
black ground, one black and one gray on a white 
ground—then the white looks larger than the 
gray on the black ground, and the black looks 
smaller than the gray on the dark ground. 

The amount of irradiation further varies with 
the dispersion of light; it varies in different 
individuals; it is increased through the slightest 
fatigue of the eyes; and the reflection of light 
trom the field of vision external to object and 
ground has also an influence on it. A. B. M. 


THE WATCH, AND HOW TO REPAIR IT. 
By ‘‘Sxzconps’ Practica, WATCHMAKER.” 
(Continued from page 503.) 

TRE ADJUSTMENT OF THE MAINSPRING. 


O commence. Place the barrel A and the 
fusee B in the frame, and secure the upper 
plate by pins, which pass throngh the four pillars ; 
place the hook of the chain 10 into the hole at 
the top of barrel, and then wind the chain on it; 
fix the hook (4) into the notch of fusee, and then 
wind on the barrel by the endless screw, or by the | 
click and ratchet method—both these terms are 
familiar tothe amateur as well as tothe workman— 
ray half a turn. Fix on the fusee;equare the adjust- | 
ing-rod, which had better be described before pro- 
ceeding further. This rod (or tool) is formed of a 
piece of moderate sized round steel wire, nearly | 
12in. long. At one end it has a very small screw- | 
vice attached, and by unscrewing a small thumb- | 
screw belonging to it it can be secured to any size | 
ef watch fusee- square. Upon the wire of this rod 
there are two brass weights which pass up and 
down freely, and by their screws may be made 
secure at any part of it. Supposing that the rod 
is firmly fixed to the fusee-square, and the frame 
held in the left hand with its edge upward, th 
right will be at liberty, aud thus the rod may be 
turned to wind the chain from the barrel, and | 
thereby fill the grooves of the fasee. When full) 
wound up, the adjustment can be tested, and then | 
so arrange the frame by the band holding it that | 
the rod can be easily turned. The movable 
weights on the rod will be on it below the fusee- | 
square, and be very similar to the ordinary steel- 
yard. Allow the weighted end of rod to rise, and 
so place the weights that it will only just rise. 
Allow it to turn: observe the next turn whether 
the weights go over with the same or less power | 
than the first one ; continue till all the turns-over | 
of the rod are accomplished. Generally the | 
adjasting-rod will searcely rise at the last-bat-one | 
turn, and at the last there is no force apparently | 
left. In such a case set the spring up more—that | 
is, turn the ratchet and click, or endless screw, 
another quarter ofa turn more, making, with the 
half-turn first started with, three-quarters of a 
tarn, then try again in the same way. Should 
the result be an improvement, proceed two or 
three clicks more, and repeat the trial. Ifthe rod 
passes over equally except the last turn, hesitate 
whether any further alteration should be made for 
this reason. The whole tnrn of the fusee may 
correspond in value of time only five hours, 
and then by removing the adjusting-rod and 
fixing just on the opposite side of the fusee- 
square, the power by which the rod is lifted may 
be judged by the value of from two to three 
hours; therefore, it can with safety be so left, 
because no watch is supposed to continue going 
till quite down. Again, should the rod turn over 
more freely toward, and at the last turn, the 
mainspring is set ap too much. Bat if the 
greatest force is evident at or about the middle of 
fusee's motion, it is evident that that fusee is too 
large thereabout ; and if the watch under trial be 
of superior quality, remove the mainspring, apply 
another, and repeat the trial. It is customary 
with manufacturers and examiners of superior 
work to have the cutting of the fusee tested 
before it is delivered from their place of business, 
and therefore rather doubt the quality of the 
mainspring than the form of the fusee. 

Having left the power equalised by which the 
train of wheel-work is kept in motion, we have to 
consider, in the next place, in what way the 
watch is made to tick. Below the fusee D is a 
wheel A—in old watches similar to that repre- 


sented in Fig. 4, generally having fifty-five or 
sixty teeth out thereon. The wheel A has to 
remain stationary during the time of winding up 
the watch; we will therefore describe in what 
manner this is effected. This wheel A represents 
the first wheel of the train, and detached from 
the fusee D in order to illustrate more fully the 
consequent action when both fusee and its wheel 
are connected. This wheel A is represented 
lower than the fusee, to show that at the lowest 
part of the fasee saw-like teeth are formed, E, 
termed ratchet-teeth,“ and also that the centre 
portion of the wheel is hollowed to allow the 
ratchet portion of the fusee’s base to lie within it 
so as to come in connection with the click B, it 
being a small hook and movable. The piece 
marked C is a piece of brass so secured to the 
inner part of the great wheel that it forms a 
spring so as to press the click B toward the 
centre of the wheel, and when the ratchet- 
teeth part of the fusee E lies within the 
wheel A, a olick-and-ratchet action is formed. 
The watch-key being placed on the squared 
arbor of fusee O, and turned, will wind the chain 
from the barrel on to the fusee until the grooves 
are filled; then an arrangement gets into action, 
ts 5 the over-winding of the watob. (See 

ig. 5. 

By inspecting Fig. 4 it will be readily seen that 
the key must be turned in the direction of the 
arrow, and that the saw-like teeth at the bottom 


again, and so allow the fusee to continue its 
motion without obstruction. This stop- stud G is 
a piece of brass securely riveted into the upper- 
plate, and across which a notch is made with a 
thin saw; into this notch the thin blade of the 
stop is placed, and therein secured by a small pin 
passing through the stud and stop, which are so 
arranged that the stop moves freely in the stud 
notch as well ag on the pin. Underneath the stop, 
close to the stud, the spring L passes, and is 80 
bent that it forces the stop upward, and thus 
remains until the winding-up of the watch. 

We will now consider in what way the stop be- 
comes useful. When the winding key is applied 
to the fusee-square O, for the purpose of winding 
up the watch, it is quite clear that the chain is 
wound from the barrel on to the fusee. It there- 
fore happens that when the last turn of, the key 
is about to be completed the chain has to fill the 
last groove of the fusee, and as the chain passes 
across the stop H,in the direction M (toward 
the barrel), it presses it toward the upper-plate ; 
therefore, when the point N of the fusee-cap has 
advanced to its completion of winding, the flat 
end of the stop H is presented to it, and the key can- 
not be turned further. This, then, is the stopping 
of the winding, because the key cannot then be 
turned beyond that point. This simple arrangement 
is termed by watchmakers the stop-work. When 
the fusee has made one revolution after the watch 
has been fally wound up, by being moved in the 


of the fusee will raise the click C, which, when it opposite direction, the point N of the fusee-cap 


has arrived at the highest noint of the ratchet- 


| 


4 Ga * * 


has passed under the stop H, which is brought 
about by the spring L pressing upward this stop, 
| thus allowing freedom for the passing of the cap. 
| of fusee, and thus the chain is again transferred 
from the fusee to the barrel. 

Our next consideration is that of the train, or 
wheels constituting the watch. Every watch is 
inade up of four portions or divisions, that is to 
say, the barrel, fusee, and stop-work are termed 

the great wark,” the three wheels following are 

| known bv the term the small wheels,” the last 

_ wheel, with the rest of the parts constituting 

tho escapement, is recognised as the esoape- 

| ment,” and the two wheels and one pinion 
under the face is known as “the motion-work.” 
Each section or portion will be referred to sepa- 

| rately, and therefore we proceed to consider that 
portion of the watch which immediately follows, 
from the fasee-wheel including, which is termed 
the train. 

We can, then, understand that the term 
train has for its signification those wheels 

| and pinions forming that part of the watch until 
| thoy become connected with the escapement. 
| When the term wheel is made use of it refers to 
| circular pieces of metal, usually brass, with teeth 
| formed on their circumference. When the term 
| pinion is made use of we refer to the small steel 
| wheels into which the leading and succeeding 
wheels act. The five wheels of a watch are 
| fixed on steel spindles (or arbors which terminate 
in two small ends) or pivots, and turn in holes 
| made in the frame. When we refer to the teeth 
| of wheels we understand by that term the notches 


tooth, falis from it, aud is pressed to the base of | formed on their ciroumference; but when we 
the succeeding one, and by the flat face of the refer to those teeth which form the pinion we 
preceding tooth being presented to the point of the | term them leaves; therefore, as the two terms will 
click, prevents the fusee being turned in the oppo-| be frequently employed, it has been thought 
site direotion. This click rising and falling causes | advisable to mention the distinction. 


the clicking noise heard when winding the watch. 
Thus, both fusee and its wheel are carried together, 
and caused to follow the inolination of the main- 
a diced force, the result of which is that the 
chain is uncoiled, and when all the chain has left 
the fusee the watch is then down, and must be re- 
wound before it will again tiok. 

Having thus far become acquainted with the 
office of the mainspring, barrel, fusee, and groat 
wheel, our attention muat now be directed to 
another diagram, Fig. 5, in order that’ we may 
understand the simple but effective means employed 
to prevent the watch being over-wound. In Fig. 1 
we see that the stop-stud G is the fixture in which 
the stop is placed, also that a small spring L, 
which is secured at one end by a screw, passes 
underneath that stop. The office of this spring 
L is to press the stop upward, iu order that when 
the watch has been fally wound up an automatic 
action shall follow in connection with this stop, as 
the chain uncoils from the fusee. 

By inspecting Fig. 5, B, we may readily recog- 
nise the fusee, as in Figs. 2 and 4, although the 

coves are not represented, one turn of the chain 
1 sufficient for our present purpose; and the 
mind's eye may bo assisted in following the means 
whereby the stop acts at the termination of wind- 
ing up the watch, and also in what manner the 
parts forming the stop-work get out of action 


As the fasee continues its action by the main- 
Spring’s force, the train of wheels sre put in 
motion, and, as we have stated, would have 
moved so rapidly that in a very sbort time would 
have ceased to move were it not for the arrange- 
ment just referred to as the third portion of the 
watch, termed the escapement, the object of 
which is that the wheels shall be permitted to 
perform their revolutions in such periods of 
duration as may be assigned to them by the 
medium of its intervention, and by which the 
mainspring is permitted slowly to uncoil after it 
has been coiled up in ita box by the process of 
winding up the watch. Thus the term escape- 
ment at once suggests to the mind that means by 
which the power, after it has been concentrated 
in the barrel, is permitted to escape; and hence 
it will be seen that at each tick of the watch a 
portion j the mainspring's force has been 

of. 


SUNSTROKE. 

DE HORATIO C. WOOD, juan., has recently 

published in America an excellent paper on 
the subject of sunstroke, founded upon some obser- 
vations and experiments undertaken by him with 
the view of elucidating the phenomena. After 
showing thst in cases of sunstroke the blood under- 
goes no primary changes in its physiological or 
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chemical properties, Dr. Wood's next step was to 
ascertain why the heart and muscles are found so 
rigid after death from sanstroke, and what it is that 
really killa in this affection. By subjecting myo- 
sine to different temperatures, he found that this 
substance coagulated with great rapidity from 108° 
to 115˙ Fahr., and the temperature of the body in 
cases of sunstroke often reaches 110° Fahr. at the 
time of death. But the heart is found tocontinue 
to beat in animals dead of sunstroke—at any rate, 
dead in the sense that they had ccased to respire. 
The rigidity of the cardiac muscles, then, is a post- 
and not an ante mortem phenomenon. As some ex- 
periments by Dr. Wood proved that heat applied to 
a nerve trunk would not destroy its conducting 
power, his further investigation was directed to the 
action of heat on the nerve centres. By some in- 
genious appliances, hot water was made to circulate 
over the surface of an animal's head, and it was 
found that sudden insensibility, and ultimately 
death from asphyxia, could always be induced at 
certain temperatures. A brain temperature of 
from 112° to 114° was fatal toa cat, and one of 
114° to 117° to a rabbit. Owing to the possession 
of amore highly organised brain, it is probable 
that in man a less degree of heat would produce 
the same set of symptoms. The mechanism of an 
attack of sunstroke then, according to Dr. Wood, is 
that under the influence of external heat the tem- 
perature of the body rises until at last a point is 
reached at which the heat paralyses, by over- 
stimulation, the controlling centre regulating 
animal heat; then a sudden additional rise of tem- 
perature, with a corresponding increase in tho 
severity of the symptoms, occurs.“ Of course cold 
is the remedy, aud cold water the readiest way of 
applying it. It is a great mistake, says the Lancet, 
to suppose that these cases are commonly due to 
the action of the direct rays of the sun, for in 
India, as in America, attacks are very frequent at 
night. One of the main things to be attended to is, 
as we have said before, the function of the skin by 
the daily use of the bath. 


TEA, COFFEE, COCOA, AND ALCOHOL. 


HE remarks of Dr. Arlidge, which we printed on 

p. 269, appear to have led to further investi- 

gations of the properties of tea and other beverages, 

and we extract from the British Medical Journal 

the conclusions of a French physician who has been 
experimenting in this direction :— 

Apropos of the recent grave discussions concern- 
ing the abandoned class of persons stigmatised by 
learned writers as tea-drunkards,“ it may be in- 
teresting to state the eonclusions of an elaborate 
research by Dr. Angel Marvaud, which bas recently 
attracted much attention in France, on the physio- 
logical and therapeutical effects of coffee, tea, 
coca, matè or guaranà (Paraguay tea), and alcohol, 
which he classes together as aliments of economy, 
or anti-waste foods. He considers their influence 
on nutrition from two points of view: as stimulants 
to the nervous system; as anti-waste foods, or 
anti-assimilators. Alcohol acts directly on the 
sensory apparatus of the spinal cord, and indirectly 
on the motor apparatus. Coca acts directly on 
the motor apparatus, which it excites in the samo 
manner as strychnine. Coffee, tea, and matè act 
principally on the brain. Alcohol and coca excite 
the exercise of the muscles; coffee, tea, and matè, 
the exercise of thought. Further, by lessening the 
waste of the tissues, counteracting organic oxidation, 
and diminishing loss by means of the secretions, 
they all act as aliments of economy. In this way is 
explained their action in stimalating to work in the 
eveniug, in partly supplying the want of solid food, 
aud in moderating vital combustion. Hence arises 
their increasing consumption, and their more general 
use as articles of daily regime; hence, too, their 
utility in alimentation, and their important place in 
hygiene. The abnse of these aliments has, it is 
trne, two principal inconveniences. In the first 
place, the excitement of the nervous system which 
they cause is liable to be followed by fatigue, weak- 
ness, and even inertia. In the second place, by 
their intorferenco with and reduction of the pro- 
cesscs—indispensably necessary to life—of combina- 
tion, transmatation, and decomposition, they may 
cause arrest, suspension, or even complete suppres- 
sion of the nutritive changes in the cellular ele- 
ments, and may produce as resnits, torpor, atony, 
fatty degeneration, and necrobiosis of the tissues. 
Thus are explained alesholism, coftveiem, theinism, 
and cocoaism. The therapentic properties of these 
suvstances result from their physiological effects. 
Medicine is capable of deriving great power from 
them as stimulants of the nervous system, as anti- 
caloriſics, and as retarders of waste. They ougat to 
find a place in materia medica among the medica- 
meuts that excite the function of the nerves of re- 
lative life, and depress those of organic life. Tho 
second of these proporties may be regarded as a 
conscquenc: of the first, if the mode of action of the 
nervous system be considered. Those centres which 
preside over nutrition and its priucipal phenomena 
(assimilation aul decomposition) act with less 
euergy in proportion as the centres which regalate 
the intellectual, sensory, and motor powers are 
subjected tò a more lively aud lasting stimulation. 


FASTENINGS FOR WATCH-CHAINS. 


A METHOD of securing watch-chains to the 
waistcoat in a reliable, and at the same 
time ornamental, manner, has becn patented by a 
Mr. Dolby, of London. The dovice is applicable 
to Albert and Victoria chains or guards, which 
are generally secured to the waistcoat by means 
of a bar on the end of the chain, which bar is 
passed thronzh one of the button-holes of the 
waistcoat. This mode of attachment, while giving 
little or no scope for ornament, is very iacon- 
venient on account of the difficulty in getting the 
bar throngh the hole, and in afterwards passing 
the button through the same hole. Victoria 
chains worn by ladies are generally attached at 
their upper end to a hook on a brooch or on the 
dress itself, an insecure mode of attachment. To 
obviate these inconveniences, and provide a 
reliable fastening, the inventor employs a plate, 
key, shield, or omament of any kind, provided at 
the back with a shank to pass through a button- 
hole or through a small hole made for the purpose, 

the shank being se- 


a cured inside the waist- 
coat or dress by a 

6 spring bolt. The chain 

pret mh is attachad to the plate, 

ai 5000 key, shield, or other 


, „2 ornament, or to the 
shank, and remaina en- 
tirely outside the waist- 
| coat or dress, together 
| with the plate or other 
! ornament. The gencral 
idea will be readily 
understood from the 
engravings, which re- 
present one form of the invention, which is, 
of course, capable of great modification. Fig. 1 
shows the plate a, which may be ornamented to 
any desired extent; and b the shank which is 
passed throngh the hole in the waistcoat, and 
secured by means of the bolt shown in Fig. 2. 


— — A 


COAL AND DOMESTIC ECONOMY. 


FRIEND of Sir William Bodkin's has offered 
to the Society of Arts the sum of £500 to be 
awarded in prizes or otherwise for the invention 
of stoves, adapted for ordinary sitting-rooms nud 
kitchens, which shell as far as possible consume the 
smoke and insure “the most perfect and judicious 
use of tho coal to be consumed.” 
a timely ofter, and the Society has thankfully ac- 
cepted it, and appointed a committee to report on 
the best manner of taking action in the matter. 


— 


THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 


HE last ordinary monthly meeting of the 
executive committee of this association was 
held at the offices, 41, Corporation-street, Man- 
chester, on Tuesday, July 30th, 1872. Sir William 
Fairbairn, Bart., C. E., F. R. S., LL. D., Co., presi- 
dent, in the chair, when it appeared from the re- 
port of Mr. L. G. Flutcher, chief engineer, that 
during the past month 673 visits of inspection had 
been made. and 679 boilers examined, 406 externally, 
6 internally, 6 in the tlaes, and 261 entirely, while, 
in addition, 6 new boilers were tested by hydraulic 
pressure, as well as specially examined both as re- 
gards their construction and complement of 
fittings, before leaving tho maker's yard. The fol- 
lowing defects had been met with:—Furnaces out 
of shape, l; fractures, 12; blistered plates, 4; 
internal corrosion, 12 (1 daugerous): external ditto, 
8; internal grooving, 5; external ditto, 13; water 
gauges out of order, 4 (2 dangerous); safety valves 
ditto, 4 (2 dangerous); pressure gauges ditto, 6: 
total, 69 defects (5 dangerous). 

During the month two explosions had arisen 
from boilers not under the inspection‘of the asso- 
ciation, injuring eight persons, though fortunately 
not fatally. The cause of one of these explosions, 
which had been investigated by an officer of tho 
nssocintion, was found to be the same as that so 
frequently met with on previous occasions—viz., 
the use of an old worn-out boiler, the plates along 
the bottom, where resting onthe brickwork, haviug 
been redaced by external corrosion till they had be- 
come as thin as a sheet ef paper. This corrosion 
was greatly accelerated by the fact that the boiler 
was not set upon suitable seating blocks, but let 
down on to the solil brickwork with wide seatings, 
which harbonred moisture, and thas promoted the 
corrosion. ‘Che entire boiler had been thrown from 
its seat, and a considerable portion of it barled 
neross a deep ravine to n distauce of 120 yards. The 
roof of the boiler house had been blown up and the 
slates scattcere lin all directions. It was a wonser 
that no loss of life resulted. Competent inspection 
would Lave prevented this explosion- 


This is, indeed, 


ATMOSPHERIC GEOLOGY. 


A PAPER was recently read by Profeszor J. 

Wise before the meteorological section of the 
Franklin Institute, under the somewhat fancifal 
title of the Geology of the Atmosphere.“ We are 
assured, however, that this is no fancy misnomer, 
but is as much a matter of scientific fact as is the 
geology of our planet's crust. Indeed, while the 
geology of the earth's crust confines our positive 
observation within the limits of one or two thou- 
sand foet beneath its surface, that of the atmosphere 
allows us a practical scope of examination of 
30,000ft. above its surface, and of that portion of it 
most interesting to our welfare and stady. Now, 
whatever the condition of terra firma may be be- 
yond the point of certain examination in regard to 
its crust and internal structure, whether solid to 
its centre, or hollow like a geode, or whether tilled 
with plutonic lava as some 1 maintain, we 
do kuow that the geology of the atmosphere proves 
itself to be a stratified elastic substantive shell to 
the distance of as many miles outward as you choose 
to connt it under the law of geometrical diminution 
of density, which brings it so near to a nonentity at 
forty-five or fifty miles above the earth's surface 
that the atmosphere philosophers have placed its 
ultimatum at about that limit, bnt they forget to 
tell us what begins whore the atmosphere ends. 
leaving us in a sort of philosophical quandary, and 
so we may as well come down into the shell of oar 
subject, for shell it is, as certain as is the shell on 
the embryotic egg of tho animal. 

True it is that we shall not And it nearly so difiicalt 
of penetration through its strata as the granitie 
layers of its correlative basement, er even the liqaid 
shelves of hot and cold brine ou which it mainly 
rests, but we shall nevertheless find it possessed 
with counterparts as interesting to contemplate as 
are the old red sandstones and primitive serpen- 
tines of the nether geology. 

Viewed from afar off, as we might see it from a 
standpoint on Mars or Venus, we should in all rea- 
sonable probability find the semi - transparent 
geology ob our atmosphere to present us with a 
field of view similar to the belted Jupiter or striated 
Mars, since we have such well-defined lands in tha 
torrid, the temperate, and the frigid zones that must 
of necessity give aspects in accordance to their tem- 

eratures, their reflections, their underlaid water 
basen. liquid and frozen, and its persistent eqaatorial 
cloud-belt that shifts itself in accordance with the 
earth's declination to the plane of its orbit. 

While the gravity of our earth, by which all the 
other planets are weighed, at best is hypothetical, 
the weight of its atmosphere can hardly be ques- 
tioned, as demonstrated by the Torricellian balance, 
That instrament tells us that our atmosphere is 
equal in weicht to a shell of water 34ft. thick, en- 
compassing the whole world; so you see we have a 
positive data of its weight, and have a good foun- 
dation to start on in the investigation of its geology. 
Now, as it may safely be alleged that the general 
stratification of the atmosphere is constantly liable 
to slides, and heaves, and avalanches, and shiftings, 
as compared to the geology ef the more solid crust 
of the earth, the difference is only as to time. 
While the oue is liable to changes in short periods 
of time, the other is just as liable to changes in luag 
periods of time; and in the one case, as in the 
other, the relation they boar to that infinite eternity 
is all the same as regards the computation of time 
aud chango. 

That the atmosphere has its fixed geological strats 
is manifest ia various indisputable conditions of 
constant recurrence, well known to the seafaring 
anl airfaring man, and he knows them as well in 
their courses as does the engineering landsmsn 
know the valleys of the Mississippi and the Amazon. 
or the ranges of the Cordilleras. The trade winds 
were for a long time only studied and understood as 
related to ship sailing voyages, as the squirrel under- 
stands and practices the art of crossing rivers, as a 
failaro of the nut-crop makes it a necessity to mi- 
grate from one side to the other. Now, since we are 
n little more advanced from the ancestry which 
Darwin gives us, we are prone to look a little higher, 
and that, in accordance with the law of progress, 
leads us to study the higher strata of theatmosphersa 
with a view, if not to make ourselves wings te fly 
with, at all events floats to sail with, that bring us 
face to face with aörial highways, mountains and 
valleys, streams and counter streams, tides and 
storus, layers of clouds, warm and cold, just as wo 
find stratifications, tides and gulf streams, in the 
more crude form here below; and thus we behold 
that unity of force and law iu nature that moves 
and vitalises all things with its providential life and 
motion recognisable in the multifarions forms of 
matter springing out of it. Lou will not object to 
the term highway, as applied to this upper ovean, 
when I tell you that great processions of the thistle- 
seed, with its tiny silken chariot carrying it along, 
may be seen high above the second stratum of 
clouds, as is seen the gulf-grass moving with the 
current of the nether oceau. So with the pollen. 
the impreguatiog principle of the vegetable king- 


. We are indebted to an unknown correspondent for a 
copy one paper from which these lines have been ex- 
traete 
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dem, which may be seen in these moving strata in 
the form of faintly outlined nebulous clouds, in 
their mission of destiny fulfilling the works of 
nature. 

That great centrifugal furnace — our equator, 
with its seething band of heated and volatilised 
vapour, thnt is pumped up, as it were, by a tremen- 
dous irrigating engine, as if made expressly to send 
heat and moisture to the uttermost parts of the 
earth, is of itself a grand and interesting stady, be 
fore which the heaving fires of Vesuvius are oom- 
paratively tame. That is tie stratum which has 
not yet received its full share of consideration in 
the cosmogony of our planet, but rather neglected 
and left to the unimaginative sailor, who conjures 
it up into “ calm belts” and “horse latitudes,” and 
into “ doldrums” and“ Ses. a the line,” &c. 

Owing to the configuration of the globe in its 
continents in connection with the motion of the 
earth, and the gulf streams that are projected from 
this huge steam generator, the mariner tracks out 
his roads and byeways as definitely as does the civil 
engineer his glades and valleys i in his surveys. And 
while this great engine is moving the waters of the 

soa itis just as diligently at work m moving the 
great ocean of vapour over our heads above, pre- 
senting the grand conjunetion of the trade winds 
rushing into this equatorial vortex from the north- 
ward and the southward, only to be raised and con- 
ducted outward, freighted with its life-giving mate- 
rials, to be distributed over the land in tho 
mechanism of its ways, as constantly as is the blood 
of the animal in its peculiar economy. 

Old “ Probabilities ” — I mean the original one, 
Joseph Henry—gave me a lesson in this weather pre- 
diction fifteen yearsago. With his weather map be- 
fore him, and a telegram from 8. Louis desoribing a 
storm then and there iu action, he began to trace it 
by sticking pins into the mup. As we had been dis- 
cussing the nature of storms and the Dpper trade 
winds the evening before, I remarked, “ You ought 
to be able to tell when that storm will reach the 
meridian of Washington,” and he did predict it 
trathfally! He farther remarked, “You know the 
snowstorms always commence in the west, and 
whenever I get a telegram from &. Louis of a snow- 
storm raging there, I ean tell about what time it 
will reach the Atlantic seaboard.” It is only when 
the east wind of winter forms a conjunction, and an 
atmospheric node with the west wind, that a deposi- 
tion of snow takes place; and this winter node of 
snow, rain, or sleet, always travels eastward. Our 
weather signal service is mainly indebted to the 
early experiments of Henry ; for as soon ag a general 
system of telegraphy was established, the western 
predictions were an accomplished science, and he 
pressed the matter as a necessary and economical 
action of the Government for the benefit of seamen 
and agriculturists. 

Such is the use of the study of the geology of the 
atmosphere, and while it would be too prolix for an 
evening essay to attempt the details of arrears of 
high and low barometer, and the exact tracing of 
isobarometric lines indicative of the course of the 
storm, it is in order to say that high and low baro- 
meter is only an effect of the storm motion—that 
ia to say, the condensation of the atmosphere, 
caused by its pushing forward, makes the mercary 
rise, while its dilation, following i in the wake, causes 
the mercury to fall. 

The heat and force that actuates all our storms 
eemes from the intertropical belt of our planet, and 
they ever take their rise from the vapour that is 
pumped up by the great centrifugal engine of the 
equator, and from thence sent north and south in 
the form of cyclones, and from the offshoots of 
these come our more northern gusts and storms, 
nover so great and grand in the temperate zone aa 
in the tropical. It does net belong to the solid 
earth alone todevelop the stratification of horizontal 
and inclined layers, since we find the atmosphere 
presenting a similar condition. We often see the 
stratam of clouds with their feather-edged outlines 
as clearly defined as any stratification in the solid 
crust of the earth, and when the setting sun throws 
her golden sheen over them their forms and figures 
require no vivid imagination to trace the geology 
of the atmosphere. We also find an expressive 
counterpart of the upheaving earthquake anid lava- 
Projecting volcano in the downheaving waterspoat 
and tire-projecting thunderbolt. 

The great balance of nature is vibrating sll the 
time with exact rhythmical motion—the earthquakes, 
cyclones, and volcanos are but bars and semiquavers 
in the harmony of the universe, and we, short- 
sighted creatures, often look upon them as cata- 
stropher, and. with the uneducated, as the visitations 
of an offended Deity. 

The shell of atmosphere that enfolds the solid 
earth is fall of life and full of uses. One of its 
uses is yet to come. When man shall have studied 
more fully its matter and its condition ; its highways 
and its byeways; its mountains and its valleys; its 
tide of flux and reflax ; its capacity to float ships 
of copper or iron (a balloon made of oo per plate, 
weighing a d per square foot, and of 100ft. 
diameter, will float in the air), then shall we alo 
appropriate the knowledge of the atmosphere's 


The individual who nowadays neglects to look at 
„ Probability's enunciation in the morning papers 
—especially when he says are a of low barometur will 

over you to-day—and determines to leave oat 
fis h hay for the morrow, or goes out on the day's 
excursion without his umbrella, deserves to have Lis 
bat sopped with rain, and his garments soaked with 
an admonitory moisture. 

A more advanced theory of the geology of the 
atmosphere will teach us to predict earthquakes, as 
it is already more than surmised that the elastic 
shell of the atmosphere pumps up a bubble in the 
shell of the earth, and then lets it sink again, as 
does the indiarubber ball the water when we pross 
the ball, and then suffer it suddenly to expand. 


COAL-CUTTING BY COMPRESSED AIR. 


T the recent meeting of the Institation of Me- 
chanical Engineers, a description of e machine 
for getting coal was read by Mr. Winstanley, and as 
the subject has more than usnal importance at the 
present time we reproduce it almost in extenso. 
Mr. Winstanley said that at no time in the history 
of the coal trade had a greater want been felt than 
at the present for the substitution of machinery for 
manual labour in the working of coal, and never, 
since the year 1761, when Michael Menzies made 
one of the earliest attempts on record to eoustruct 
coal cutting machines, had the ditficnltics experi- 
enced by coal pr pea ee been greater than now—a 
time when it is ost impossible to inuke produc- 
tion keep pace with the demand, and when tho dit- 
culty is further increased by the lessened output or 
prodaction which accompanies a high rate of wages. 
Any improvement, therefore, in the working of coal 
mines which would inerease the quantity of ceal 
got and diminish the cost of production, and at the 
same time relieve the miner of the most laborious 
and dangerous part of his work, must be a benefit, 
not only to those immediately interested in the 
work, bat alao to the consumer generally. The 
object of the paper was to describe a machine which 
had been worked daily or nightly for the last two 
years at the Platt-lane Colliery of the Wigan and 
Whiston Coal Compauy, in a scam of coal known 
by the name of the Pemberton Little Coal.” The 
coal is about 2ft. -tin. in thickness, and is notoriously 
hard, so much so, that it was with the utmost difti- 
culty men were obtained to work it, and at one time 
the seam stood idle for some time, because colliers 
could not be got to work in it, whilst the proprietors 
had always to pay a higher rate for getting it than 
for any other seam coal they work. The cutter, 
which is the invention of the writer and Mr. Barker, 
is, like most othors, driven by compressed air, which 
is conveyed down the shaft and along the main 
roads iu iron pipes, and from the end of the draw- 
ing-road to the machine in indiarubber hose pipe, 
2in. in diameter. The coal is cat by a spur wheel 
fitted with teoth, this wheel being 3ft. Gin. in dia- 
meter. The wheel cats its way into the coal with- 
out any previous “holing,” and the depth of tho 
“ holing” made by the wheel can be varied at will. 
The machine i is drawn along the face of the coal as 
it holes or cats its way, throwing out the small 
coal or slack between the tram rails upon which 
the machine runs. The chief advantages of the 
mechine are the following: 1. What may be called 
the ‘‘ swivel movement,” by which means the cutter 
“ holes” its own way into the coal, cutting, in fact, 
from nothing up to 3ft., and for bringiug the cutter 
back underneath the framework of the machine 
when not at work, and in this position the machine 
can be taken through any narrow roads or portions 
of the mine without the necessity of removing the 
wheel from the machine. Another advantage is 
that of applying the power to drize the cutting- 
wheel directly on the periphery of the wheel; whilst 
the mode of gearing also allows the small pieces of 
coal or slack to fall through to the bottom, so as not 
te lock or clog the teeth of the machine. The 
average rate of holing by the machine is from 25 to 
30 yards per hour, according to the material the 
machine is holing in; bat this, the writer said, was, 
after all, a matter of no great importance, as the 
great points to be considered were the amount of 
work the machine would do, and how it would do it. 
The machine in question had frequently cut the 
whole length of the face of 120 yards in a night, or 
between 7 p. m. and4am. This, however, included 
all stoppages, such as meal times, changing catters, 
&c. In the same mine five yards per day is much 
above the average work for one man with the pick; 
and under ordinary circumstances it is considered 
the work done by the machine would be equal to 
that of forty men. The machine works in the night 
time, the coal being removed by ordinary manual 
labour in the day. No powder is used, the coal 
falling by its own weight after it is holed by the 
machine. For over six months the machine had 
had little or no re airs, and the practical advantages 
found in its workings are, the writer said—frst, 
that without the cutter they could not get men to 
hote this particular coal on acconnt of its thickness : 
second, that when the seam was worked by manual 
labour the proportion of coals and slack was as three 


geology to our use as a means of devising fleet and | of coal to one of slack, and with the machine it is 


pleasant travel. 


eight of coal to one of slack ; third, that werk is 


dene in ndently JJ... e ee the men, who could not be 
got to work regularly, and consequently the produc- 
tion is more certain with the machine. The actual 
cost of getting the coal by the machine and by hand 
labour had been found, from the payments mide 
daring a period of six weeks at the Platt-lane 
Colliery, to be as follows :—Hand labour, 3s. 64d. 

per ton; machine labonr, 3s. 16d. per ton, showing 
a saving of 5d. per ton by the machine. This profit 
however, was considered to be absorbed by the ex- 
pense of compressing the air for the machine, and 
by interest on outlay, and wear and tear. The in- 
creased value of the produce, in consequence of less 
slack being made by the machine than hand 
labour, was estimated as follows :—By band labour, 
3 tons of coal at 118. per ton, and 1 ton of slack at 
7s. 3d. per ton = 408. 3d., er an average value of 
10s. 07d. per ton; by the machine, 8 tons of coal at 
11s. per ton, and 1 ton of slack at 7s. 3d. = 95s. 3d., 

or an average value of 10s. 7d. ton, being an in- 
crease of 64d. per tou in the value of the coal when 
worked by the machine In 8 coal a few 
inches thicker than that of the Platt-lane Colliery, 
and under more favourable eireumstances, it was 
considered there woald be a saving over mannal 
laboar of from 25 to 30 per cent. The cost of 
getting the coal by the machine, given at 38. 14d. 

per ton, could not, however, be taken as a correct 
representation of the cost, the one at the Platt-lane 
Colliery being the first that was pat to work, and, 

as a commencement, a liberal rate of pay was given 
to the man attending it, as an inducement to give it 
a fair trial. The same man has now been working 
the machine on contract for the last fourteen or 
fifteen months, and now earns more than three 
times as much per day with the machine as he pre- 
viously did with the pick. 

The President (Mr. Siemens) said :— According 
to the paper, there is an economy in working by the 
machine; and anether advantage whioh every one 
will appreciate is, that the machine, I presume, does 
not strike, and that men, to superintend its work- 
ing, will be more readily got than men picking at the 
coal itself. 

Mr. Fidler, who has the machine at work, said it 
now had had a fair trial, and, he thenght, must 
make its way. The machine ia question, however, 
had not suffleient ground to work upon, or they 
could by its use effect a greater saving than 5d. per 
ton in getting the ooal. 

n Lawrences said it was not tho all-important 
2 115 to oompare the cost of the machine with the 
wages paid to the miner, because, if it worked in a 
seam of coal which could not be worked economically 
by men, he thought it would prove of sufflcient 
value without any comparison as to the cost of 
manual iabour. It seemed to him, however, that 
there were some classes of coal in which the machine 
would not work well, and that with soft coal it 
would very soon jam itself up. He would like to 
know what depth of coal was left below the boling, 
and whether the wheel was not likely to be jammed 
by the coal coming down. 

Mr. Winstanley said the depth of the coal below 
the holiug was about Jin. in this instance. As to 
the question in respect to the coal falling, the man 
who worked the machine had wooden wedges which 
he inserted behind the machine to prevent the coal 
coming down. In this seam the coal was very firm 
indeed; and it very seldom happened that it came 
down and jammed the wheel. They had net had 
any experiences yet ina very soft coal, but he thought 
cutting machines would not be required where tlre 
coal was soft, because it could be ent easily enough 
a hand. 

Fidler, in reply to a question, said they did 
not he any coal aut before they started the machine, 
as it worked ite way in itself. In reply to another 
question, he said the machine was not stopped once 
& month in consequence of the teeth of the cutter 
getting out of order. 

Mr. Menelaus said he had paid much attention to 
the question of cutting coal by machinery, but for 
their purposes in their district he had never seen a 
machine which he thought could possibly compete 
with colliers’ labour, and he was very sorry for it. 
He found that the holing was about one-tenth of 
the whole labour of the collier, and in his district 
there was really very little of it, owing to the soft 
natare of the coal; so that the whole economy they 
could get was a saving upon 10 per cent. of the 
labour of the collier. What the increased price of 
and difficulty in managing, labour, might yet bring 
them to he did not know, but he confessed he had 
ee up as hopeless the introduction of coal-cuttin 

a machine of that kind in his district. He ha 
seen and paid attention to every machine, and he 
could say that if Mr. Winstanley's was not tbe best, 
it was one of the best; and if any machine would 
succeed in effecting its object this one was as likely 
as any he had seen. He could easily understand 
that for thin veins and hard coal it might be intro- 
duced with very great ecouomy, bat for soft couls 
and thiok veins it was not likely to be of much use. 
He was hopofal that it might be introduced. and if 
they had seams in the Dowlais district which he 
foam it would work he shouldbe vary glad to give 
it a tri 

The President, in proposing a vote of thanks to 
Mr. Winstanley for his paper, said he was certainly 
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disappniuted to hear a man of so large an experience 
as Mr. Menelaus speak in faint praise of the machine. 
He was quite sure, however, he would be the first 
man to change his opinion, if the inventor could 
prove there was an advantage to be obtained even 
in soft coal; but, in regard to hard coal, all seemed 
to agree that considerable advantage might be 
derived from the use of this machine. 


CUT-NAIL WORKS AT MIDDLESBROUGH. 


ESSRS. JONES, BROTHERS, & CO. of 
the Ayrton Rolling Mills, have inaugurated 
a new branch of industry in Middlesbrough. On 
about an acre of ground adjoining their mills they 
have erected thirty nail-cutting machines, three 
shears for cross-cutting, a number of grind- 
stones, lathes, and drilling-machines, requisite for 
making tools and keeping them in order. The cut 
nail trade is a special branch of a number of trades 
included in the term nail-making. The nails are made 
out of sheets or strips of Cleveland iron, and the thick- 
ness of the sheet varies according to the length of 
the nail required. The sheets are cut into strips 
transversely, the width of the strip being identical 
with the length of the nail. A youth feeds“ the 
machine with strip, which is seized by a clamm,“ 
and turned over at each cut, the nails being pro- 
duced at the rate of from two to three per second. 
The machines are constructed by the firm of Messrs. 
J. Rice and Co., of Birmingham, and embrace the 
latest improvements in nail-catting machines. The 
machines are driven by a horizontal engine, the 
steam power being derived from two horizontal 
boilers, which are fixed outside of the building. 
Foundations are put in for another engine, to be 
coupled to the one already erected, when addi- 
tional machines are laid down. Provision is also 
made for the erection of half a dozen “ washer" 
machines. The sheets from which the nails are 
made are manufactured in the adjoining mill belang- 
ing to the firm, and an interesting system of three- 
high sheet rolling has been introduced for the pur- 
pose of turning out those sheets more rapidly, and 
with a better surface than is done by the old pro- 
cess. Generally, cut nails are made in Birmingham, 
Leeds, Manchester, and Gateshead. At present, the 
price of cut nails, from 3in. to 6in., is £22 per ton. 
here is no place in the United Kingdom where cut 
-nails can be manufactured cheaper than at Middles. 
brough. The town is also favourably situated for 
the London and Scotch markets. The works are 
producing rose, clasp, aud clont nails, joiner's sprigs, 
ceiling brads, floor ds, lath naile, colliery plate 
nails, and any other class of cut nail not less than 
„Iin. in length. The is capable of makin 
about forty tons per week, but the works are lai 
out for ultimately turning out about 100 tons of cut 
mails per week. The building is erected with the 
view of giving as much light as possible to the in- 


terior, and for this a good portion of the 
roof is constructed of glass. i 


MECHANISM.* 
(Continued from p. 507.) 


HERE are four recognised modes in which a 
near a ach may be made to a faithful re- 
production of rolling contact by a poe of sliding. 
In . 13, suppose that A and B are the centres 
of two shafts, then A B will be the line of which 
we have so freqnently spoken as that in which is 
the pathway for the communication of motion from 
one wheel to the other. If the point T, at which 
that motion is communicated from one to the other 
is invariable, then the relations between the velo- 
cities of the two shafts will also be invariable. 


E , A 


A. 


Suppose the circle and portions of circle to be the 
wheels keyed on the shafts, then one mode of de- 
termining the form of a contrivance for conveying 
motion from A to B by sliding, similar to that con- 


— © By the Rev. ARTHUR Rico, M.A., being the Cantor 
Lectures delivered before the Society of Arts. 


veyed by rolling, is thus: Let there be at b, in the 
rim of the circle round B, a pencil-point, and sup- 
pose a sheet of paper to be gummed on the back of 
the wheel round A. Then, with the pencil-point 
at b resting on the paper, and b being at a, and the 
circle round B be rolled freely like a wheel up the 
hill from (a) to T, then the pencil-point will trace 
the line abc. Now, suppose a piece of wood to be 
shaped like a b c, and to be attached by an arm to 
move round A, and suppose an arm to be fastened 
to move round B, and to have a pin in it where the 

encil b was. If, now, the arm with the curve (a b c) 

e placed so that a is at T, and if the arm with the 
pin ö be placed so that b is also at T, then if the arm 
with (a b c) be moved, pressing forward the pin b, 
it will be found that the pin will so slide up the 
curve a b c, as to reach “by sliding“ the exact point 
b,-which it would have reached, had the circular 
wheels rolled truly upon each other. 


If, now, we increase the number of these curved 
arms and pins, or if we remove the rolling circles 
and put on others, which, not touching, carry carved 
arms and pins, then the one will be a wheel with 
the requisite number of teeth, each curved as (ab c) 
and the other will be a pin or lantern wheel, such 
as has been previously referred to. These pins are 
well and good for producing menot, but they are 
very much like a steam-engine which looks very well 
and very pretty so long as it has no work to do, but 
as soon as you put it to work there is a breakdown. 
If you put work upon these pins on wheels they 

ill very soon break down. Prior, however, to a 
rejection of a scheme of teeth and pins, which has 
some very commendable features, the mechanic en- 
deavours to avail himself of the labours of the 
mathematician, by strengthening the pins by means 
of end framings. Thus the pin-wheel becomes a 
“lantern” or trundle wheel. (See Fig. 6.) 
It is, however, desirable to try if we can 
find some substitate for the pin, or some other con- 
trivance. Hence the mechanic has again to apply 
to the mathematician. The mechanic says, “I 
want something stronger than a pin;” and the 
mathematician says, “then you must put a line 
there.” He adopts a process which Fig. 14 may 
serve to illustrate as a second stage of develop- 
ment. 


Assuming the explanation which has been given 
with the former figure, instead of the circle round 
B rolling as a wheel on that round A, let a circle 
whose diameter, T B, is the sa ied oe Jared 

e former a, 

a ses B, roll upa T, the 

curve traced on 
the paper will be 
the one (a b c). 
Putting the curve 
(a b c), as before, 
to an arm move 
able about A, the 
mathematician 
could easily show 
that if this arm 
has to produce the 
same effect on the 
circle, F, as in the 
former case was 
produced upon the 
circle round B, it 
will be requisite 
to do away with 
the point or pin, 


and instead there- 
of to put a straight 
arm (B b d). With 


such an arrange- 
ment the mathe- 
matician informs 
us that the sliding 
of the curve along 
or touching the 
straight arm (B 


A 

b d), in the passage of the wheel on A frem T to a, 

communicate the same motion to the shaft, B, 

as though the two wheels on A and B, in Fig. 14, 
had rolled perfectly on each other. 

Here (referring to a model) are two wheels con- 

structed upon this A idee le, and it is easy to see 

yc 


that what are usu ed teeth are, in the one 
wheel, radial straight lines, and in the other, the 
ourve of which we have been speaking, the motion 
is frae and satisfactory, and it possesses a pecaliar 
property in reference to the numbers of arms and 
teeth, as this model illustrates. 

Recognising, as all must do who consider a general 
audience, that mathematical demonstrations, how- 
ever divested of technicalities and complexities, 
appear dull. stale, flat, and unprofitable,” no 
apology is needfal for interrupting the sequence of 
8 on which the true forms of teeth on 
wheels have been developed. Let us do so to turn 
to this interesting model possessing peculiarities 
which these demonstrations explain. 

The wheel on the shaft B, Fig. 15, has on its 
face six radial grooves; on the shaft A is a smooth · 
faced pulley, having three pins at equal circamferen- 
tial distances on a circle whose diameter is equal to 
the radius of 1 ulley on B. On each of 
these pins is as roller, fitting or nearly fitting the 


grooves. If now the 
shaft A be rotated, you 
may notice that each 
roller slides back wards 
and forwards in its 
diametrical pathway, 
B and it is interesting to 
watch how equable is 
the motion and how 
neatly it is trans- 
ferred to the grooved 
wheel and shaft B A, 
from roller after roller. 
The velocity ratios are such that A makes two 
revolutions whilst B makes oue. Four radial 
grooves and two pins produce the same velocity 
ratios. 

Two applications of this motion may be named. 
One is to compel a polished bead placed on the top 
of one of the pins to describe a straight line. This 
bead thus moving causes a reflected light, as that 
from a candle, to appear as a straight line. Thus 
from two or more lights are formed two or more 
straight lines. Hence the intensities of the 
lights can be compared, and the imstrument 
becomes a photometer. Another use of this 
motion is to obtain what, by a misnomer, must 
be called ‘a parallel motion; the end of a piston 
being attached to one of the pins will, of course, be 
guided in a rectilineal path. 

It will be observed that the two methods already 
suggested for making available the principle of 
slid ng to accomplish the results of pure rolling, are 
applicable only to wheels of the sizes for which the 
calcalas GON have been made, and working in one 
direction only. It is very desirable that rotation in 
either direction may be communicated, and that 
either one wheel or the other may be the driver, and 
that they may ran freely when geared with different 
sizes. If, then, the mathematician cannot provide 
forthe mechanician and the mechanic some principle 
of more varied application, and enable bim to ase 
wheels with teeth made so that of an extended set 
any two may be put in working gear—if this cannot 
be done, the complexities of wheel-work would 
almost be a bar to the use of it. 

These considerations led to a generalising of the 
principle hitherto described. In Fig. 16 (Tb k) the 
circle which rolls 


4 I . 15 


F 7 215 


same circle (Tb). 
roll in the inside 


This gives that extensive ity to the construc- 
tion which enables mechanics to keep wheel patterns 
and wheels within a moderate number. 

The previous explanation of the principe upon 
which the most accarate system of-teeth for a 
alen e purpose can be formed, admits of only a 

ht deviation from perfect workmanship. There 
is another plan very generally adopted, which pro- 
ceeds upon a different view of the relations bet ween 
the driving aud the driven wheel. Fig. 17 is in- 
tended to explain this method. The dotted circles 
touching at T represent what would be the circles 
if perfection of rolling were practicable. D H and 
E F represent other smaller circles or wheels. 
Through T draw E T D a common tangent to D H 
and E F. Let us suppose T D tobe a piece of 
string having a pencil at T, and we proceed to wrap 
T D round the rim of D H, the pencil would trace 
the curve, K T H. Transfer the pencil to the end, 
T, of E T, and wrap round the rim of E F, then 
will the curve F T G be traced. Teeth formed with 
these curves, and placed upon wheels fixed to the 
axles A and B, would cause these axles to move as 
though moved by the one dotted circle rolling on 
the other. Wheels formed upon the curve nemed 
in the first two methods (Figs. 13, 1 are said to 
have epicyclic teeth; those in the third method 
(Fig. 16) are called epicyclic and hypocyclic teeth ; 
and those upon the last method (Fig. 17) are called 
involute teeth. 

The explanation now given will to many appear 
deficient. For example, itis wanting in any attempt 
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to show that the line in which these sliding surfaces | tic of toothed wheels, enabling theengineer to attain 


transmit the motion is a line which always passes 
through the point T. To show this involves a 


to perfection of rolling contact. 
So much for the teeth of wheels. Those teeth 


property of the carves used, and, as mechanicians or | slide on each other, and we have therefore a motion 


mechanies only, we must accept the mathematician's 
statement that it does so. Shonld any one present 
desire to follow out the inquiry, he may refer to 
Professor Willis's “ Principles of Mechanism,“ or to 
Professor Goodeve's Elements of Mechanism," 
both published by Messrs. Longmans. 

One difference between teeth formed upon the 
epicyclic and involute principles may, however, be 
stated. The action of epicyclic teeth when crossing 
the line of centres A B, and therefore when in the 
act of transferring motion, is always, at T, perpen- 
dicular to this line of centres, A B, whereas the 
action of involute teeth is always in the direction of 
the common tangent, as D T E, Fig. 17. Hence, 


e 17 


owing to the great strain this oblique pressure puts 
upon the shafts to which the wheels are keyed. the 
latter (viz., involute teeth) are not adapted for the 
transmission or pressate or the communication of 
power. For m 
munication of velocity, involute teeth are valuable. 
They have, too, this farther advantage, the tooth of 
one wheel may be made to touch both back and 
front of the other. Suppose two wheels thus per- 
fectly made, then, by a very slight increase of dis- 
tance of the centres, there will be a sufficient space 
and clearance, and so that which is sometimes 
wrongly called " backlash,” will be reduced to a 
minimum. Hence, too, with involute teeth, what 
the microscopist calls ‘‘ loss of time,” is not a serious 
inconvenience to these workers in a field of science 
where time is so valuable that none can be spared 
for the tolerance of what the mechanic generally 
considers to be necessary, safe, and inconsiderable. 
Such being the principles which govern the for- 
mation of teeth in general use, and as wheels are 
employed in all extremes of varying velocity, an 
inquiry naturally arose at a very early date—what 
is the size of the smallest wheels in any system 
which shall insure that a second tooth is coming 
into position before the acting or driving tooth has 
quit contact, and thus that jarring or shaking be 
obviated which occurs when there is a sudden 
transfer of the source of motion? Such, in fact, as 
may be illustrated by the periodic brightening of a 
gas-flame when the mechanism of a gas-meter is not 
well arranged and balanced. The mathematician 
answers the inquiry thus :— 


The least numbers which can be safely employed 


Of involute teeth are . e 
Of epicyclic teeth... e · 12 
Of oylindric teeth, or pins 6 


Pin- wheels, as deduced in Fig. 13, ought always to 
be followers and never drivers. The reason is very 
simple, and may be illustrated in this way. If you 
take a stick and draw it backwards, with the end 
resting on the ground, you can do so easily, but if 
you attempt to push the stick in front of you it is 
continually being shaken or stopped. In other 
words, if the stick be drawn towards the side on 
which it makes an acute angle, the following is 
smooth und easy. If the motion is towards the 
obtuse angle, such is not the case. It is the same 
With a pinin a wheel. 

In Fig. 13, suppose B is driving A, then tho pin 
would come in contact with the tooth (c b a), and 
in order to turn the wheel, A, it would have, as it 
were, to rise up the hill, from b to a, of this tooth. 
It would have to do with the tooth, practically, what 
you have to do with the stick when you push it 
forward over the rough ground, and the resistance 
80 met would prodace a constant jarring; whereas, 
if the pin slides down the tooth, as when A drives 


fying motion, or the simple com- | 


communicated by sliding only. 
—ñññ̃ñ —.— 


ON MEASURING TEMPERATURES BT 
ELECTRICITY.* 


T truth revealed to us by one of the younger 

branches of physical science, which has been 
cultivated and expounded nowhere more effectually 
than within these walls, has divested heat and eleo- 
tricity of their mysterious character, and has taught 
us to regard them simply as modes of motion.” 
Light also has been shown to be identical in its 
nature with heat, and the only remaining physical 
agency, chemical affinity,” has been recognised as 
a force differing only in quality of action from 
the others. According to these views, force, in 
whichever type of action it presenta itself, is as in- 
destructible as matter itself, and is, therefore, 
capable of being stored up and measured with the 
same certainty of result. We have a unit of force 
or the foot-ponnd, and a unit of heat, or the heat 
necessary to raise the temperature of Lb. of water 
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Fabr., and it has been already 


through 1 degree 
proved that 772 units of ferce are the equivalent 


value of one unit of heat. Again, the chemical force 
residing in Lib. pure coal is equal to abont 14,000 heat 
units, or 14,000 x 772 = 10,808,000 foot-pounds = 
4,825 tons lifted 1ft. high. 

Questions regarding the quantitative effects of 
heat present themselves, however, much less fre- 
quently for our corsideration than questions regard- 
ing its intensity, upon which depends the nature of 
the phenomena surrounding us at every step, both 
in science and in ordinary life. The instrument st 
our command for determining moderate intensities 
or temperatures, the mercury thermometer, leaves 
little to be desired for ordinary use; but when we 
ascend in the scale of intensity, we soon approach 
a point when mercury boils, and from that point 
upward we are lef: without a reliable guide. The 
result is that we find in scientific books on chemical 
processes statements to the effect that such or such 
reaction takes place at a dnll red heat, such another 
at a bright red, a cherry red, a blood red. or a white 
heat—expressions which remiad one rather of the 
days of alchemy than of chemical science of the 
present day. There are pyrometers, it is true. but 
these are either of a complex nature, or little 
reliance can be placed on them. 


* Road at the Royal Institution, by Mr. C. W. BIEMENS, 


B, there is that sliding motion which is characteris- | F.R.S 


It is my purpose this evening to place before you 
an instrument by which I hope to fill up to some 
extent the existing gap. It is the result of occa- 
sional experimental research, spread over several 
years, and it aims at the accomplishment of a 
double purpose, that of measuring high tempera- 
tures, and of measuring with accuracy the tempera- 
tures of inaccessible or distant places. 

Pat before entering upon the details of mysubject, 
I propose to place before you an instrument which 
fulfils, in principle, all the conditions essentially 
necessary in thermometry, and is at the same time 
the very first instrument that was ever proposed for 
ee eet I speak of the air ther- 
mometer by Galileo! It can be shown on theo- 
retical grounds that the expansion of a permanent 
gas at constant pressure is the most perfect index 
of temperature. It is, in fact, the degree of energy 
of the atomical motion in an elastio fluid whi 
determines its volume, and which constitutes at the 
same time its temperature. 

The air thermometer consists simply of a balb of 
glass with a long tubular stem, to the atmo- 
shere at its extremity. If I heat the bulb (by 
dipping it, for instance, into boiling water), and put 
it into a holder, with the hollow stem reaching 
downward into a cup of mercury, the air within 
the bulb will no longer communicate directly with 
the atmosphere, because the mercury is interposed. 
If now I cool the air within the bulb, by the 
external application or iced water, its heat motion 
will diminish, and its volume would be reduced 
proportionally, if the external atmosphere could 
enter freely to fill up the vacancy thus created. But 
inasmuch as the external air cannot enter, a reduc- 
tion of pressure will take place, which, according to 
the law of elasticity by Boyle, must be pro nate 
to the reduction of volume at constant pres- 
sure. The difference of pressure thus created 
between the bulb and the external atmosphere 
will be balanced by the column of mercury 
rising up into the tube, and the elevation to 
which the mercury attains is a true index of the 
temperature to which the air inthe bulb had been 
previously heated. This is true with regard to all 
temperatures, from the lowest to the highest, and 
the instrument may be termed a universal thermo- 
meter. If the bulb could be cooled down to 278° 
Cent. below the zero point it would follow by the 
Jaw of Charles that the elastic pressure of air would 
be reduced to nothing, that is to say, the motion of 
the particles of air, which we call heat, would have 
ceased, and we should have reached the point of 
absolute zero, a point which has been theoretically 
established also by other means. 

Practically, such an instrument would be most 
inconvenient; ite indications would have to be 
corrected by calculation for barometrical variations ; 
the capacity of the descending tube, which contains: 
air not subjected to variation of temperature, 
would have to be taken inte account, and no reliable 
observations could be arrived at without taking 
special precautions, such as are only within reach 
of the experimental physicist. 

(The other known methods of measuring ordinary 
and furnace temperatures were here passed in re- 
view, and the limits of their ean pointed out. 
They were classified into :—Thermometers, by ex- 
pansion of liquids ; thermometers, by the expansion 
of solids; pyrometers, by chemical decomposition of 


solids, comprising Wedgwood's and Deville’s pyro- 
meters; pyrometers, by observing the melting point 
of metals; pyrometers, by thermo-electricity ; pyro 
meters, by exposing a copper or platinum ball of 
known heat capacity to the heat to be ascertained, 
and of quenching it in a measured quantity of 


water. ° 

The ene which forms the subject matter 
of my discourse presents many points of analogy 
with the air thermometer. if we substitute electrical 
resistance in conductors " for expansion of gases.” 
Both these effects are functions of temperature, in- 
creasing with the temperature according to pro- 
gressive laws, which in the case of the gases wo call 
the law of Charles, and in the case of conductors 
the law of “increase of electrical resistance with 
temperature.” The latter law, which is of recent 
origin, bad already been partially developed by 
Arndsen, Swanberg, Lenz, and Werner Siemens, 
when my attention was directed, in 1860, towards 
an application of the same to the measurement of 
temperatures at places inaccessible to the ordin 
thermometcr. By means of the contrivance whic 
I shall describe presently, I was enabled to tell, in 
the testing cabin of a cable ship, the increasing 
temperature of the interior of the mass cable in the 
hold, and to prove the necessity of transhipment of 
tbe same into a vessel fitted with water-tight tanks, 
which have been resorted to ever since, to avoid 
the danger of softening the guttapercha covering. 
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I have arranged an apparatus for proving to you, | in the comparison bath. In order to realise a 
pyrometer by clectrical resistance, it is necessary to 
rely npon the absolute measurement of the electrical 
resistance of a coil of wire which must be made to 
resist intense heats without deteriorating through 


in the first instance, that the conductivity of a wire 
of platinam or otber metal is greatly intluenced by 
its temperature; for this purpose I direct the current 
of a galvanic battery at will through two branches of 
equal resistance, each branch comprising a free 
spiral wire of platinum, and one of the coils of a 
differential galvanometer. By throwing the power- 
ful light of an electric lamp upon the face of the 
differential galvanometer, and by throwing the 
image by means of a mirror and lens upon the 
screen, the audience will see any movement of the 
needle to the right or the left that may take place 
when I eomplete the battery connection. The re- 
sistance of both branch circuits bring the same, no 
deflection of the needle is observable on depressing 
the key, but when I pass the flame of the spirit 
lamp under the one platinum coil the needle is 


prepondernting infinence upon the galvanic needle. 
When I withdraw the spirit flame from the wire the 
needle rapidly returns to its zero position, but in 
ssing it ander the other spiral wire the needle 
unmediately deflects in the opposite direction. 

If instead of using the open spirals I wcre to wind 
thin insulated wire ef any pure metal upon two 
small eylindrical pieces of wood, and were to inclose 
the tiny spirals in small silver casings, as shown in 
view and in section by Fig. 2, taking care that the 
extremities of the spiral wires were soldered to 
thicker insulated wires leading respectively to the 
battery and differential galvanometer before men- 
tioned, it follows that no deflection of the needle 
enshes when both the protected and equal spirals 
are dropped into a jar containing iced water. But 
if I take one of the spirals fromthe water and place 
it, for instance, by his kind permission, iuto the 
hand of our president without disconnecting the 
same from its leading wires, the balance of resis- 
tance will no longer take place, and a deflection of 
the needle to the right actually takes place. I will 
now endeavour, however, to re-establish the 
equilibrium by adding warm water to the iced 
water surrounding the eompnrison coil near me 
until no deflection of the needle is observable. This 
result being obtained, it follows that the tempera- 
ture of the water surrounding the one coil must be 
identical with the temperature of our president's 
hand, and the delicate mereury thermometer which 
I have placed in my solution must give me the 
temperature of the distant place which I intended 
to meneure. The temperature here obscrved is 
895 Fahr., which is at this moment that of Sir 
Henry Holland’s bands. This result is indepen- 
dent of the ratio in which the electrical resis- 
tance increases with temperature in the similar 
coils, and considering that the silver casings con- 
taining the coils are not larger than small pencil- 
cases, this method might be advantagcously em- 
ployed in physiological research. The one coil 
would only bave to be placed within the cavity to 
be measured to enable the observer to read the 
temperature from time to time, without disturbing 
the patient, with the accuracy of which the mercury 
or spirit of wine thermometer employed is capable. 
But the same method is applicable for measuring 
the temperatures of distant or inaccessible places, 
such as the interior of stores or cargoes of materials 
liable to spontaneous combustion; of points elevated 
above the surface of the ground, or of great depths 
below for meteorological purposes, or for measuring 
the temperature of the sea continuously in attaching 
such a coil to the mariner's sounding lead. An error 
would in such cases arise, however, through the un- 
certainty of the resistance of long leading wires, if 
a complete remedy of error from such a course had 
not suggested itself. This consists in uniting three 
separate insulated leading wires into a cable by 
which the distant coil is connected with the measur- 
ing instrument. One galvanic eircuit passes from 
the battery through one of the leading wires, 
through the distant spiral and back again through 
the second leading wire to the differential galvano- 
meter and the battery, and the second passes from 
the same battery through the near coil, and through 
the third leading wire up to the distant coil with- 
out traversing the same, and back again 
through the second leading wire to the galvano- 
meter and !:ttery. Thus both galvanic circuits 
comprise ti leading wires up to the distant 
coil, and aii variations of resistance by tempera- 
ture to which the leading wires may be sub- 
jected affect both sides of the balance equally. In 
constructing coils for measuring deep sea tempera- 
tures a large quantity of insulated copper or iron 
wire is wound upon a metallic tube open at both 
ends to admit the sea-water freely in order to im- 
part its temperature to the innermost laycrs of the 
insulated wire. The coil of wire is protected ex- 
ternally by drawing a tube of vulcanised indiarubber 
over it, which in its tarn is bound round by a close 
spiral layer of copper wire, whereby the sea-water 
is effectually excluded from the sensitive coil. By 
these arrangements the temperature of distant or 
other wiso inaccessible places can be accurately as- 
certained; but the method is limited to the range 
of temperature which can be obtained and measured 
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fusion or oxidation. 


Platinum ig the only suitable 


metal for such an application, but even platinum 
wire deteriorates if exposed to the direct action of 


the flame of a furnace, and 


requires an external 


protection. The platinum wire used has, moreover, 
to be insnlated aud supported by a material which 
is not fused or rendered conductive at intense heats, 
and the disturbing influence of leading wires had in 


this case also to be neutralised. These variogs con- 


ditions are very fully realised by the arrangement 
represented on the following diagram, Fig. 3. 


Thin platinum wire is coiled upon a cylinder of 
hard-baked porcelain, npon the surface of which a 
thrown immediately over to the right, because the donble-threaded helical groove is formed for its re- 
electrical resistance of the heated wire is increased, | ception, so ns to prevent contact between tho coils 
and consequently a larger proportien of the current of wire. 
is passing through the cooler circuit, exercising a | longitudinally for the paesage of two thick platinum 
leading wires, which are connected to the thin 
spiral wire at the end. In the upper portion of the 
porcelain cylinder the two spiral wires are formed 
into a longitudinal loop, and are connected cross- 
wayr by means of a platinum binding-screw, which 
admits of being moved up or down for the purpose 
of adjustment of the electrical resistance at the zero 
The porcelain cylinder is pro- 
vided with projecting rims, which separate the spiral 
wire from the surrounding protecting tube of plati- 
num, which is joined to n longer tube of wrought 
iron, serving the purpose of a handle for moving 


of Centigrade scale. 


The porcelain cylinder ia pierced twice 


the instrument. If the temperatures to be measured 
do not exceed a moderate white beat, or say, 1,300° 


Cent. 


= 2,372 Fabr., it suffices to make the lower 
protecting tube also of wrought iron, to save ex- 


pense. This lower portion only, up to the conical 


enlargement or boss of iron, is exposed to the heat 
to be measured. Three leading wires of menlated 


copper united into a light cable connect the pyro- 
meter with the measuring instrnment, which may be 
at a distance of some hundred yards from the same. 
They are connected by meme of binding-screws at 


the end of the tube to three 
passing down the tube to the 
wire. 
wherens the third traverses 


thick platinnm wires 
spiral of thin platinum 


Here two of the leading wires are nnited, 


the spiral, and joins 


itself likewise to one of the two former, which forms 
the return wire for two electrical circuite, the one 
comprising the spiral of thin wire, and the other 
returning immediately m front ef the samo, but 
traversing in its stead a comparison coil of constant 


resistance. The measuring 


instrument may con- 


sist of a differential galvanometer as before, if to 
the constant resistance a variable resistance is 
added. Ifthe pyrometer coil were to be put into 


a vossel containing snow and 


water, the balance of 


resistance between the two battery circuits would 
be obtained without adding variablo resistance to 
the eoil of constant resistance, and the necdle of 
the differential galvanometer would remain at zero 
when the current is established. But on exposing 
the pyrometer to an elevated fcnrperature the resis- 
tanee of its platinnm coil would be increased, and 
resistance to the same amount would have to be 
added to the constant resistance of the measuring 
instrument, in order to re-establish the electrical 


balance. 


This additional resistance would be the 


measure of the increase of temperature, if only the 


ratio in which platinum wire 
resistance with temperature 


increages in electrical 
is once for all estab- 


lished. This is a question which I shall revert to 
after having completed the description of the pyro- 


metric instrument. 


(To be concluded.) 


THE PROPERTIES OF CAST IRON.” 


HERE are few things more interesting to one 
who is accustomed to watch the onward 
movements of natural and physical science than to 
observe the evidence of progression which has 
marked every process in the treatment and manipu- 


lation of cast iron. 


New efforts at improvement 


and economy are seen and heard of on every haud. 
Ingenious covtrivances completed, or on trial, to 
diminish the cost of its production, or improve its 
quelity, are strikingly manifested in the growing 


number of inventions under 
creasing comp:tition. 


the stimulus of in- 


forbids us to cling pertinaciously to old opinions or 
old processes, or to pronounce improvements to be 
impossible, because we cannot at once discover the 
right mode of making them. The application of 
scientific principles to new mechanical contrivances, 
and a stricter attention to the properties of this 
material, may redeem us from reproach, and enable 
us to anticipate a time, and be destined to witness 
greater results and improvements than the most 
sanguine of us has ever dreamed of or ever hoped to 
see realised. To emulate and excel is a maxim and 


creed so excellent and usefal 


last to sneer at any exhibition of earnestness. 


that we should be the 
I 


shall not attempt to foreshadow the results of the 


* Abstract of a paper read b 
meeting of the Association of 


Mr. Larrp at a recent 
oremen Engineers. 
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The progress of knowledge | 


many attempts. chemical and otherwise, which have 
been made from time to time to impreve 
quality or increase the tensile strength of cast iran 
by rendering its fibres more dense, and ite composi- 
tion more unifurm in textare. Whether this may 
be accomplished by chemical agency in the separa- 
tion and absorption of i and foreign sub- 
stance, or by the union or mixture of otber metals 
or substances, one of your members (Mr. oimn 
has made some efforts to explain. He has brought 
out and placed before you a proposal to combine 
lead with iron, so as to increase its homogeneity 
and strength. Although, as I believe, Mr. Galloway 
was somewhat cavalierly treated in discussion, I by 
no means join in the opposition to his suggestions 
aud efforts. It is well known to chemists, and is, 
indeed, one of the dedustions of the atomic theory, 
that metals and other elementary substances cam- 
bine with each other by ordinary chemical affiuity, 
and it has been accurately demonstrated by 
analysis that their combinations invariably take 
place in certain definite proportions, in fact, 
in simpla multiples of those proportions. The 
numbers which represent those simple proportions 
represent also the relative weight of the atoms te 
each other. Definite chemical action and union can 
only exist when tbese conditions are present, and 
exist in the combination of two or more metals when 
joined by a state of fusion. For example, our mii- 
tures of two metals, composed of copper and tin, 
or copper and zinc, known as gun-metal and s, 
are not composed of the two metals in their atomic 
weights and equivalents. No chemical combination 
exists between them, but the simple condition of a 
state of mechanical suspension of their particles in 
contact with each other, without any definite or 
existing chemical union. Hence, the trouble and 
inconvenieuce so well known and often experienced 
by our brass founders, arising from the permeating 
action of copper and its constant tendency to sepa- 
rate itself from the tin by reason of its greater 
specific gravity, and the higher temperature aż 
which it is fasible. 

I do not know in what proportions Mr. Galloway 
proposes to mix the two ingredients, iron or lead. or 
for what special purposes he anticipates the com- 
pound metal will be best adepted; but, fer a mix- 
ture to produce chemical combination, and insure 
the conditions I have just referred to, the relative 
atomic weights of the two metals would be, for the 
iron 28:0, lead 1037. Specular metal, one of the 
hardest and most dense mixtures, although ex- 
tremely fragile and brittle, is composed of copper 
and tin, in the proportions of about two of tim to 
one of copper. e atomic proportions begin 
nearly in those of the atomic weights, or for tin 
59-0, copper 31:7; but, since this metal was known 
and in use before the discovery of the atomic theory, 
its discovery must have been the result of chance 
or experiment. As, however, a great deal of vata- 
able information mary yet be acquired respecting 
the properties of metals in combination with each 
other, by a careful study of the atomic theory in 
its relation to metals and their compounds, I 
recommend it to your consideration in its mare 
exact and extended aspect and form. 

Time will net permit that I should farther pursue 
the investigation of this part of my subject, and I 
shall proceed te direct yonr attention to that which 
has high claims on our consideration at the present 
time, and is forced on our notice by the ad vocates 
of high engineering in their importanate demands 
for extreme pressures and great expansions. 
The advantazes or disadvantages of extreme 
pressures with great expansions are emi- 


nently controversial points, but as the use ot 


high pressed steam involves a high temperature, It 
is a vital question as to how far cast iron is capable 
of sustaivuing those pressures for any great length 
of time, under such conditions as those we have 
referred to. By way of illustration, let me refer to 
the case of a cylinder of the moderate dimensions 
of 30in., filled with steam, say of 200Ib., a pressare 
which is said to be actually in use, and giving good 
results both as regards econemy and performance. 
The area of such a cylinder would contain sboat 
706in., which, multiplied by 200, would equal a 
pressure inside it of about 141, 200lb. acting against 
the two ends and around its internal circumference, 
in a line parallel to its axis, and tending to produce 
rupture in a tangential direction. To contend against 
this force, we have the resisting power of some 
9 tin. contained in its circumference, assuming oar 
metal to be lin. thick. New, if we divide 141,200 
by 94, we shall have a quotient of 1,396, equal to 
three-quarters of a ton of strain per square inch. 
The mean of many experiments szows that the 
average tensile strength of cast iron is nearly 7 
tons to the square inch of section. Therefore, we 
may assume the force exerted by the steam on the 
inside surface of the cylinder would be about one- 
tenth of its breaking or bursting strain. We may 
oondider this a very safe and moderate margin on 
the right side of security. Iam by no means in- 
sensible to the modification this extreme strain 
would un lergo from the accomplishment of motion 
by the performance of work, but this favourable 
condilion would be considerably diminished from 
the constant and repeated blows from the steam 
entering the cylinder, and its repellant and expand- 
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ing action on tlre piston and the ends of the cylin- 
der. But steam of 200lb. pressure has a tempera- 
ture of 387° Fabr., and we must now introduce and 
deal with the irresistible forces produced by the 
high temperature of such extreme pressures. For, 
although the experiences of our workshop practice 
show that the results of cold inducing straining 
from compression, are oftentimes far more destruc- 
tive in its effects on cast iron than heat causing 
expansion, it is found that increments of bent, 
by extending and stretching the particles of cast 
iron, always causes a diminutien of strength. 

According to the experiments of Professor Daniel 
the elongation of a bar of cast iron due to 75° is 
000146. Now. 75° is contained in 387° five times, 
therefore five times 00046 = °00233, about 1/s00 of 
its length. The compressibility of cast iron is 
greater than that of wrought iron, and e ten per 
square inch is capable of compressing through / 0⁰⁰ 
of its length, and as the above expansion was 
nearly 1/2000, the power exerted must be nearly 2} 
tons per square inch. Now, although danger might 
not perhaps be apprehended from simple pressure, 
yet, when these pressures are accompanied by 
motion, and that of an intermittent kind, there 
might be some risk of a strain being produced by 
accumulation, far greater in amount, and being some- 
times forward and sometimes backward, far more 
destructive in its effects than simple pressure. 
From these consideretions, it becomes a question of 
some impertance, and one requiring attention, as to 
how far or to what extent the elasticity of oast iron 
is oapable ef sustaining expansion when it is sub- 
jected to high temperature, and when the expansion 
is very considerable from that canse. It is to be 
5 that the limits of this paper will not per- 

t us to enter into the experimental details and 
subsidiary inquiries connected with this extensive 
and laborious investigation, the details of which are 
always ingenious ana instructive; this considera- 
tion will amply repay the minute study of the 
mechanical student and workman. It is principally 
by the collection of facts and accurately recorded 
statistics that we can gather data for the solution 
of sueh questions. Perhaps, at the present time, no 
mechanical question has moreclaims on our atten- 
tion than that which relates to the numerous in- 
stances of failure amongst the cylinders of the 
marine engines in the British Navy. The causes 
of these are mostly of a preventible nature, but 
there is so much confusion prevailing over the whole 
subject that the disposition to attribute such results 
to metal, to contraction, or some other equally 
indefinite cause, points to a want of a clear appre- 
hension of the exact points wherein those cylinders 
fail. If we separate the forces of expansion into 
two groups, which shall include the strains produced 
both by the agency of steam itself, and likewise 
that which isdue to expansion of the metal arising 
from the temperatare of the steam. The interior 
surface of the cylinder will bo understood to be 
exposed to two strains, each one acting at right 
entice to the other ; and now, if fracture occur, it 

ill certainly be in the Jine of those forces. In 
some cylinders, however, from a want of judgment 
on the part of their designers, or from oversight 
at the proper moment. those forces are entirely 
ignored, and disaster follows inevitably. 

The remedy for all this unsatisfactory designing 
and practice lies in the investigation and adoption 
of tho principles upon which endurance depends. 
In other words, we must wisely follow, as our guide, 
thoro groups of forces in all their radial and longi- 
tudiual directions, and observe the various append- 
ages that are cast on and surround the tubes of 
cylinders in a praetical light. 

Nearly allied to this section of our subject, there 
is yet to be dealt with what constitutes the gigantic 
and imperial question as to the suitableness of cast 
iron as a material for ordnance. This is a point of 
most intense interest and importance, for, although 
Wo are warned that cast iron, from its low tensile 
resistance and strength. is totally unsuited and un- 
safe for the requirements of ordnance of large calibre 
and power, we yet believe there is a succe- gful 
future in store for the advocates of its use. With 
the example and practice of the Americans before 
us, with their manner of casting, and then of 
cooling their guns by means of a hollow, spiral tube, 
and streams of water flowing through it until the 
casting is in a condition for the lathe, we onght to 
grow wiser. Cast iron treated in this manner has 
thrice its previous strength. The astonishing 
superiority of such guns has been proved to be due, 
in a great measure, to the effectual manner in 
which the cooling is thus made to take place. In 
fact, rapidity in cooling a casting improves the 
quality and strength of the iron, by imparting to it 
closeness and density. 

We have long believed, and recent circumstances 
have added tothe strength of our conviction, that 
better results would be obtained in casting our 
heavy ordnance, if external longitudinal ribs, in- 
tersected by rings, wee mide to surround the 
circumference, tue principal bands covering the 
seat of the cartridge and of the slot or shell 
behind the trunnions, the ribs gradually tapering 
off towards the chase and muzzle of the guu. 

As the barsting energy aud power of gaupowder is 
said to be 33 tons per square inch, or some tive 


times greater than the tensile strength of ordinary 
cast iron, we are enabled to suggest and determine 
upon a section of sufficient, but yet moderate area, 
which would secure a given resistance to the 
explosive force of the powder, whilst insuring a 
margin of safety. This may be done without 
having recourse to those ponderous yet graceful 
forms so familiar to all of us in the Dahlgren, 
Parrot, and Rodman ordnance of the Americans, 
which, however, do not add to their strength, but 
which make them look heavy and unwieldy. 
Without wishing to annihilate your patience by the 
recital of what is specniative and uncertain, I 
cannot but avail mysclf of this opportunity of 
reminding you, that although cast iron from its 
low tensile strength seems inferior to malleable iron 
or stoel, yet that its cheap and easy construction, 
and the quick and ready mannerin which cast 
ordnance can be produced, will at all times entitle 
this material to consideration. The history of 
scientific discovery teems with proofa that itis very 
unsafe to predicate that no progress will be made 
in a direction which we may think to be a wrong 
one. Transatlantic steam navigation was pronounced 
by avery distinguished savant to be an impossi- 
bility—how many voyages are now made to prove 
that prediction a falseone? When, therefore, we 
hear any one assert that castiron is unsuitable for 
the purpose of producing trustworthy ordnance, and 
pronounce its doom ascertain, ifnot already accom- 
plished, and that no improvement is to be effected, 
and no progress is to be made in this direction, such 
remarks are not without their value, and they will 
not assuredly shake onr faith in the ultimate 
trinmph of cast iron over its detractors. 

We now propose to glance for a moment at the 
indirect claims of our subject—to use a popular and 
po ion phrase of the day—and to notice the pro- 

nets of the modern school of engineering design 
and construction. 

Those ponderous mechanical incongruities which 
we sometimes observe, and which are designated as 
steam-engines, suggest, in the exuberance of their 
malformation, notions of specimens of the extinct 
species of the pre-adamite world. Bat even as 
contemporaneous man dwelt then in tents of skins, 
with curtains hung round about them, and his 
descendants bnild palaces of alabaster, so may the 
descendants of the present race of engineers and 
machinists produce eventually works that shall com- 
bine strength with graceful outline and form—tho 
utility of the modern, with the}philosophic grandeur 
and beauty of the ancient style. It is to be 
deplored that with the exception of a few of 
the leading firms of this country, as certain 
agricultural implement-makers and small machi- 
nists, for example, no efforts seem to be made 
to introduce expression into the consirue- 
tion of engines, or to combine the maximum of 
strength with the minimum quantity of material. 
Oar prodigality of material, indeed, seems only to 
be equalled by that of our fuel. There really exists, 
as a general rule, but little connection or affinity 
between the proportion and strength of a structure 
and the mass of material of which it is composed, 
or in the general ontline and disposition of its parts. 
It is common to specify for an unnecessary margin 
of strength, apparently only with a view to meet the 
chances of mistake on the part of the designer. But 
why allow the incompetency of the designer, or the 
fancy of the overscer, to supersede mathematical 
precision or the cause of good tasto and order? The 
ancient Greeks owed their saperiority in architecture 
and sculpture te this characteristic. Thus, in 
columns, for instance, the details of inoullings and 
parts were multiples of diameters, whilst in figures 
they copied and reproduced everything with just 
scientific proportion and accuracy. Why should the 
details and parts of a steam-engine not be made 
conformable to some such plan? Upon what priu- 
ciples of mechanical science should unreasonable 
variations be allowed to exist ? We find in the prac- 
tice of wheel work wilo differences in the arrange- 
ments of several firms and individuals’ The 

roportion of the length of teeth tothe pitch rangos 
rom seven-cichths to five eighths of the latter. 

Why sbould not something like uniformity of 
design, regularity of proportion, and ratio of ma- 
terial, be conditions sub-isting between all the parts | 
of au engine or piece of mechanism? Thatitis not 
80 arises primarily from the want of pnrpose and of 
uniformity in technical education aud ascientitic 
culture. Were it otherwise, economy of material 
would be secured and safety enhanced. Notwith. | 
standing the iinportance of this subject. it is rarely 
mastered by the ordinary race of draugutsmen and 
mechanics in a way to influence their practice 
beneficially, 


In the diseussion which followed, Mr. Stabler 
said, as regarled the systems of ordnavce, which 
from time to time had been started, he remembered 
the elaborate experiments and explanations given 
on the subject by Mr. Keyte, at the Woolwich 
Arsenal, about ten years ago. The endurance of 
cast-iron guns, hooped on Sir William Armstrong's 
principle, was at that time a vexed question, aud 
Mr. Keyte had Lal much experience on the subject. 
It was then that the tensile strength of the several 
pieces of ordnance underwent severe testing. and | 


the cast-iron gun with its oumbersome fittiugs sus- 
tained, nevertheless, a considerable explosive force. 
As to the best mode of casting cylinders there was 
much variety of opinion on the subject. As the 
author of the paper had pointed out, our incapacity 
of designing proportions that shall render the 
castings at once ornamental and safe was un- 
doubted; but it might be shown, on the contrary, 
that the outline of a casting had really little to do 
with its intrinsic value. Mr. Laird had touched upon 
the chemical affinity which existed between certain 
constituents; it bad even been shown that the in- 
tluence of the earth’s magnetism could not be dis- 
regarded with impunity, and the entire question had 
received and deserved great consideration at the 
hands of engineers, but the problem of good castings 
was far from being solved, although often the most 
palpable mistakes were made from sheer ignorance 
of first principles. The complex form of cannons 
had given way to a more simple pattern; sh 
angles and cornera which are perfectly useless, 
not dangerons, have in many instances been 
abolished. It is the porfection of the gun, ae an 
instrament, that must bo aimed at; and, howover 
plain it may look—to the really educated eye—such 
a pieco of ordnance will ever command the greatest 
consideration. In the casting of large cylinders the 
most elaborate precautions had often failed to 
insure the desired success. Disintegration of the 
component parts is 1 by uuequal and 
unsatisfactory cooling. owever, a great deal 
might be done in bringing about more satisfactory 
results. Mr. Stabler then described a plan accordi 
to which the metal is more equally divided, an 
better disposed for the ad aa of cooling. In the 
absence of a diagram the explanation was difficult 
te understand, but the casting is, as it wero, honey- 
combed, cups at regalar intervals being inserted, 
thus creating an almost uniform thickness of ma- 
terial all through. He went on to speak of the 
merits of steam-jackets, high pressure steam 
cylinders, and the employment of steel in casting 
cylinders. The substance in that case might be con- 
siderably reduced in thickness, bat to all intents 
and purposes it was his opinion that for engine 
cylinders cast iron would hold its ground against. all 
other materials. 

Mr. Briggs briefly reviewed what had been ad - 
vanced on the subjects of tensile and compressive 
strength, power to resist impact or shock, modalus 
of elasticity or stiffness, but he regretted thas 
internal strains bad hitherto received bat little 
attention. He proposed to those who were able to 
take the matter up to construct cylinders of 2, 3, 4. ö, 
&c., inches substance, to burst them experimentally, 
and thus to ascertain a ratio which might bea 
proximately correct. 

Attention being drawn to the effect of rings placed 
outside of the cylinders, Mr. Bragg, who was under- 
stood in the main to corroborate Mr. Briggs, thought 
that there was one point which must not be lost 
sight of iu accounting forthe bursting of cylinders— 
viz., that there is more elasticity outside than 
inside, He demonstrated the fact simply and 
clearly by assuming that two beams, one lin 
long, and another 3ft. long, were stretched at 
the same time. He need not say what the resalt 
would be, bat that clearly established the re- 
lation between the inside and the outside of a 
cylinder. He farther said that as a matter of 
experience if a cylinder split lengthwise, the bottom 
remaiuing intact (which, by the bye, it did in one 
case out of a hundred), the line of fracture passed 
through the vent hole. i 

Mr. Jordan, who spoke from practical experience 
in the matter of hydraulic cylinders, thought that 
that was oot dificult to account for. By drilling 
into tho body of the cylinder a wedge is actually 
made for its splitting. There could, however, be no 
dificulty in avoiding these consequences. The 
drilling should pot touch the body of a cylinder at 
all, it should be kept outside, aud that was done by 
having a boss at the proper place. 

Mr. Briggs replied that the boss itself would 
hardly offer a guarantee against fracture, that mizht 
take place right through boss and all. 

Mr. Jordan thought that would undoubtedly oocar 
where the engineer neglected his duty, and that was 
to see that the metal was propcrly mixed, and the 
moulders were 5 from having it all their 
own way. As the question of riugs. he had no 
doubt whatever upon the matter. Practically, they 
were of the greatest use in insuring the strength of 
the cylinder, bat they were additious which people 
simply declined paying for. There coald further be 
no question as to the possibility of fasing cast with 
wrought iron. 

ee 


The Panama Canal.—<According to the latest 
intelligence from tho Istumn3 of Panima new hopes 
are cutertained about making a ship canal across 
that obstruction. After failing to discover a promising 
line for the excavation in the narrower portioas of the 
neck, the American surveyors have gouo back to 
Nicara.ua, and pow report a favourable place towards 
taa north of the Isthmus, where they believo the 
enterprise can and should be accomplished. It can- 
not bs doubted, however, that much greater difficalties 
stand in tho way of this cana! taan in the case of that 
of Suez, 
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(We donot hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 
posstdie.] 

Ail communications should be addressed to the Editor 
of the ENGLISH MEOHANIO, 81, Tavistock-street, Covent 
Garden, W.O. 

All Oheques and Post Ofice Orders te be made payable 
to J. PASSMORE EDWARDS. 


“I would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with this little pittance of his, 
will nndertake to write the whole body of pbysicks: a 
vice from whence great inconveniences derive their 


original. Montaigne t Essays. 


9% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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268 P. XVIII. AQUILZ—EYEPIECES—CENTRI- 
FUGAL “FORCE "—PARALLELOGRAM OF 
FORCES — COMET — FIELD-GLASSES — SUN- 
RISE AND SUNSET—AND THE HARVEST 
MOON. 


14658.]—Ix compliance with the request preferred by 
tt Epsilon ” (let. 4588, p. 485), I have poked at the star 
288 P. XVIII. Aquilw, but confess that I should not 
have recognised it from his description. Webb's 
directions for finding this object are perfectly correct; 
and if Epsilon“ will get his namesake in Aquila at 
the bottom, orjnorth, of the field of an eyepiece of the 
magnifying power he specifies, or perhaps of a rather 
lower one, he will see the star he seeks almost south of 
it, and on the other side of the centre of the field—in 
fact, after «, it is the most conspicuous object in it. 
Now, however, comes the curions part of the matter, 
268 P. is, I see, triple—i.c., it has a second faint, and 
considerably more distant companion than the one 
whose position angle and distance Webb gives (from 
Smyth). Unquestionably, however, the position angle 
of—what we may call—the original companion is almost 
precisely 289°, while that of the more remote one is 
much nearer 20° than 110°, at which latter angle no 
star whatever is visible in my instrament. Moreover, 
the comes now under discussion is a good deal farther 
off than 14“ from its primary. It is too faint to bear 
the illumination necessary to measure its position 
angle and distance micrometrically; but, at all events, 
the whol» asterism by no means corresponds with 
„% Epsilon's description of the object he picked up, 
and which I have quite failed to identify. Should my 
querist be tle possessor of an equatoreal, in proper 
adjustment. he ought, by taking the R.A. of 263 P. 
XVIII. Aquilw as 18h. 54m. 9s., and ita north declina- 
tion ar 14° 44-2’, and setting hia circles accordingly, 
to get it almost centrally in his field of view. 

Tere is a tacit assumption contained on the letter 
(4634) of “Betsy Summercity” on p. 518, which it is 
necessary in the outset to correct. It is this, that the 
iunge formed by a properly-constracted achromatic 
object-glass is less perfect than one produced by a 
parabolic mirror. Now, disregarding the small and 
scarcely appreciable secondary spectrum, I assert, 
quite confidently, that one of Dallmeyer’s object-glasses 
transmits an image in every way as optically perfect as 
the finest mirror ever ground, and thatthe Huyghenian 
eyepiece produces no more effect upon the one than it 
does upon the other. If we construct one of these eye- 
pieces with two lenses of the same material, so placed 
that the distance between them is an arithmetical mean 
between their focal lengths, the combination is ex 
necessitate achromatic—i.e., it magnifies the rays of all 
colours precisely alike, and shows a white image white, 
a green image green, and so on. A properly made 
Huyghenian would, in no shape or way, give the 
necessary correction” to an “imperfectly corrected” 
object-giass; on the contrary, were the latter under- 
corrected, we should have the ultimate transmitted 
image fringed with red and yellow; and were it, on the 
other hand, over-corrected, such image would be edged 
with deep blue. As for curing spherical aberration, the 
Huygenian eyepiece would not do that either, because 
the kind of distortion which takes place in it merely 

oduces the result of rendering equal angular intervals 
in different parts of the field non-correspondent with 
equal divisions of a micrometer covering it. Any object 
in a definite part (say the middle) of sach field is 
sensibly free from distortion. Besides, Sir George 
Airy’s formula enables the optician to eliminate the 
the greater part even of this defect of aplanicity. I 
rather fancy, from internal evidence, that Betsy” 
has been reading the description of the Hayghenian 
eyepiece as applied to the microscope, written origi- 
nally by the late Andrew Ross the Penny 
Cyclopedia,” and reproduced by Quekett in his work 
on the Microscope,” p. 167, et seg. I was quite aware 
that B. S. s notion of employiug a microscope as an 
eyepiece was not new. Oar greatest living spectro- 
soopiet, Dr. Huggins, F.R.S., &c., used his Ross binocular 
in thie way as far back as the year 1861, in order to 
obtain quasi-sterooscopic images of celestial objects. 
Nothing, however, ever came of it. Reverting for a 
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moment, before concluding, to the subject of the secon- 
dary epectrum, I may reiterate, what I have before men- 
tioned in these columns, that I saw last autumn an object- 
glass by Wray in which this was for all practical par- 
ses cured, in fact, which was sensibly aplanatic. It 
ad an aperture of 3°75 inches only, but exhibited the 
colours of Jupiter's belts marvellously; in fact, I 
question exceedingly whether any 6in. mirror could or 
would have shown this phenomenon much better. 

I wonld join C. H. W. B.” (let. 4646, p. 514) in 
deprecation of such a term as “ centrifagal farce,” the 
centrifagal tendency merely has its origin in the first 
law of motion. 

It is something fresh for me to learn from Marine 
Engineer (let. 4649, p. 515) that... to produce a 
double velocity requires the expenditure of a fourfold 
force ;" because I have always hitherto been taught, 
and have believed, that a double force applied to the 
same body procness a double velocity in a unit of 
time, a triple force a triple velocity, a sextuple force 
a sextuple velocity. . . and so on to n terms. For 
example, let us conceive an iron ball to be dropped 
from a height, then at the end of one second, it will 
have acquired a velocity of 82ft. 2in.; but, having 
started with a velocity of O, will have fallen through 
16:1ft. Let us now, though, further imagine that a 
magnet placed underneath our supposed hall begins to 
act upon itat the same instant as gravity does, and 
with exactly the aame force, then, as that alone would 
impart a velocity to it at the end of the first second 
of 82ft. 2in., the combination of the two forces will 
induce one of 82ft. Zin. + 32ft. Zin., or G4ft. 4in.; and, 
inasmuch as the ball started from a state of reat, at 
the expiration of the second it will have fallen just 
82ft. 2in., or exactly twice as far as it wonld have done if 
acted upon by either of the two equal forces alone. 
How Marine Engineer“ has mixed ap the theory 
of projectiles,” with the simple and obvious law which 
I have attempted to illustrate it is not for me even to 
attempt to guess. 

Iocan only say in reply to Mr. Grayson Golcar's 
query (12545, p. 521) that I don't know. I may perhaps 
add that I think it probable that this reply will be 
echoed by the rest of "onr astronomical contributors.” 

It is practically impossible to answer such a question 
as that put by Lambda (query 12549, p. 521) with- 
ont seeing the glasses of which he complains; but I 
should say that the appearance which he describes 
almost certainly has its origin at the eye-end of his 
tield-glasses, und may possibly bea diffraction pheno- 
menon, having its seat in the stops boundins the feld 
of view. It might even be a spectral appearance, arising 
from fatigued retinw; bat, as I have implied before, 
it is idle to theorise in the absence of the offending 
instrument. 

I trust that the following formula and example will 
enable Delta (query 12570, p. 522) to calculate the 
time of sunrise and sunset for himself. Itis aban- 
dantly accurate for all ordinary purposes. Let us call 
the co-latitude of his place of observation , tho zenith 
distance of the sun z, aud his North Polar distance d, 
and let us callz + d + , 28, and the hour-angle 
from the meridian when the sun is on the horizon H. 


Then— 
: Vain. (8 — 4) sin. (8 — d) 
Bin. 1 H = sin y bin. 


By the aid of an example, we will put this into figures. 
At what hour will the san rise and sot, in lat. 61° 30’, 
on August 10, 1872 ? 
Here we have 
Co-lat. J 88° 807 
Sun's N.P.D.d 74° 35’ 
Sun's Z.D.z 90° 50’ 


2 | 2037 55’ 


8 lol 57’ 

8—y 68° 27’ 

B-d 27 22 
Sin. (S — ) 68° 27’ = 99516020 
Sin. (S — d) 27° 22’ æ 96624586 
Co- ses. V 88° 30’ 02058504 
Co- sec. d 74 85’ = 00159148 
2) 198858258 


Sin. 1H = 55° 52’ 7 99179129 


H = 111° 44’ 80”, and this in 
Time = Th. 26m. 58s. 

Now the son is on the meridian on the 10th at 
Oh. 5m. 8s., aud if from this we take 7h. 26m. 58s. we 
get 4h. 38m. 5s. for the time of his rising, and adding 
the same quantity, 7h. 82m. 18. for that of his setting. 
It must, howerer, be borne in mind that this is not 
rigidly accurate, since at his rising his north polar dis- 
tance will be less, and at his setting greater, than the 
quantity we have assumed. This change in declination, 
which in the case of the moon is very rapid, added, 
moreover, to her perceptible parallax, renders the 
accurate calculation of moon rise, &c., a very compli- 
cated matter indeed, and one, the explanation of which 
would demand very much more space and many more 
figures than I feel at all disposed to ask you to grant 
me, or to print. May I advise “Delta” to compute a 
table of semidiarnal aros for his own latitude? He will 
find the simple formula, and an example worked out, on 
page 461 of your thirteenth volume. (I must, by-the- 
way, ask him to correct the misprint of T” for Don 
lines 12 and 23.) Sach a table would be very useful to 
him on many occasions. 

I will, after the Scottish fashion, answer the question 
(12591) of A. S.,“ on page 552, by another. Does the 
harvest moon appear larger than at other times? Iree 
that another of your correspondents, ‘‘ M. A.“ (let. 4622, 


| p. 509), appears to labour under the same hallucination 


as A. B.,“ and to imagine that she does. I suspect the 
fact to be that people hear that the harvest moon rises, 
abont the fall, nearly at the same hour for some nights, 
and so look out for her on the horizon. Were they to 
watch her rising at other times, they would see that she 
would appear just of the same diameter as she does at 
that particular one. The question of the apparent 
increase of gize of bodies as they approach the horizon 
is a very curious one, though. It is very marked in 
the case of a descending balloon; albeit, it may actually 
be travelling away from the spectator. This question 
has been mooted in onur” columns before, but I have 
no time jast now to wade through the indices. 


A FELLOW or THE ROYAL ASTRONOMICAL BOCIETT. 


PERSPECTIVE. 


[4654.]—Iw my first endeavour to introduce a glim- 
mer through the wondrous Chinese san-screen of M. 
Paris on this matter, some three months ago, I had 
sketched, but did not think of asking you to engrave, 
the diagram now given in Mr. Prootor's letter (4621, p. 
509). I could not conoeive any one requiring a figure 
to realise my simple remark that the top and bottom 
of the tower's picture were at distances from the eye 
just as different as those of the tower itself. Now, re- 
ferring to the diagram, does M. Paris mean to deny 
that ab is ‘optically less“ than cd in the exact ratio 
that AB is less than CD? It is marvellous that others, 
as Bobo (let. 4605, p. 489), will repeat that the 
reason artists draw all vertical objecte” without 
convergence because the upward convergence ia slight.“ 
It is neither slighter nor anywise less sensible than 
horizontal convergence in a street. It is simply that 
the pictured lines must be parallel in order to conrerge 
rightly in the eye. Similarly the figures in a 
market-place’’ of M. Paris’s last letter (p. 510), if 
standing in a rank parallel with the pictnre plare, mast 
all be drawn of equal height, in order that the lateral 
ones may (in the eye) be duly diminished ; and M. Paris, 
by making the latter shorter in his picture, would 
simply falsify the drawing, which branch of art (apart 
from painting) is matter of rigorous science, no more 
admitting of ‘‘ compromises ” than geodesy or arith- 
metic admits of compromises. It is true, as I have 
pointed out, there are a few trifling details wherein a 
picture to ornament a wall. and so to be viewed from 
various directions, away from the point of sight, should 
differ from a cosmorama, “ i.e., peep-show or stere- 
scopo slide. These, however, only apply to artiicially 
regular objects, as architeeture and farniture ; and ths 
chief is, that the scene should not embrace above 40° or 
50° of the horizon, though it may have far more range 
vertically for the reason I explained. Tho next, and 
perhaps only farther modification is that horizontal 
circles, as the caps and bases of columus or tarrets, 
however near the sides of picture, should have tue 
major axis of their ellipse horizontal, instead of rising 
toward the side, as rigorous drawing requires it. Again, 
the sun, moon, or a fall fronting clock-face, however 
far from the pictare’s centre, should be circular, not 
elliptical, as strict perspective (or photography) woald 
make them; bat indeed the ellipticity woald hardly 
be sensible except at greater distances from the point 
of sight than any picture ia likely to place them. 

These might be called gallery compromises," f e., 
between the strict truth of a projection for oue defined 
point of view, and one whose spectators are supposed 
to move. Bat none such will apply at all to a cos- 
morama, nor to a book illustration, or anything haring 
a supposed single definite place for the eye; and any 
difference of line in“ pictorial perspective as distinct 
from linear in the phrase of M. A.,“ p. 509. I 
must beg utterly to deny as sanotioned in any 
place or time pretending to real art. The san’s 
or moon's diameter in a pictare mast bear that rela- 
tion to its architectural vanishing points that 32 or 
34“ bears to their real angular distances on the 
horizon. In no case can it be magnified withoat mere 
barbarism. One of Robert’s views of the Pyramids 
grossly exaggerates the rising sun, to many degrees 
diameter. To make it true, the whole picture would 
have to represent the field of a telescope many 
miles from the objects; and in that case, of course 
the architectural vanishing-points would be perhaps 
as many yards out of the picture as they are 
inches. If any peculiarity of light or colour is 
held to convey to any eye an impression of greater 
size, let the painter so imitate the light or colour as to 
convey the same impression (or illusion“ it you will), 
but to falsify the size itself—to falsify line —is sheer 
blandering puerility; and there is no case of com- 
promise in form yet described by M. A.” or M. 
Paris that is anything else, or that even Chinese would 
now (since the spread of photography) tolerate. As 
for the impressiona given by a monntain slope in front 
view, and the picture of it, the latter, being vertical, 
cannot well avoid (except in a stereoscope) appearing 
the steeper of the two. I presume it would puzzle even 
M. Paris to give (p. 510) the real slepe rather than 
“ the apparent.” If he means, however, that any one 
over-estimates the slope of ontlines seen in profile, the 
same mind (not eye) will equally over-estimate that 
of a truly drawn representation. The artist's business 
is to give the spectator the same means or lincar mate- 
rial for judgment that Nature gives, and leave him to 
judge or misjudge accordingly. There are artifices in 
colour, or what “ M. A.” calls * pictorial perspective ** 
(more properly “aërial perspective"), but the whole 
form or line system, and every line in a pietare, ia 
either true or false, just as each number in an almanag 
or a bank account-book is true or false; and cooked 
outlines are just as much or as little needed or tober- 
able in any world, artistic, ‘‘msthetic,” or what you 
will, as cooked accounts. 


Auc. 9, 1872. 


What Sir Davia Brewster cited a rectangular tower 
to illustrate was probably the straightness (as well as 
parallelism) that the eye, however nesr, attributes to 
the sides, though their images on the retina are 
decidedly curved, more so than the entasis of any 
column. If M. Paris would obtain for his stereoscope 
the Salisbary spire view that I long ago referred to, 
and which I find is marked Sedgfield’s English 
Scenery,” No. 877, it would greatly enlighten him. It 
is perspective with no parallel lines, and with three 
vanishing points, the upper one or zenith probably the 
nearest of the three. It isa view, but nota picture, 
because the latter word implies a view projected on a 
vertical plane. A photograph of a tower, however near, 
taken on a vertical plane (asI have repeatedly told 
him), cannot have any upward convergence. Neither 


can a plummet, near or distant, detect any leaning in | Pe 


lines that do not really lean. 

The optical corrections (so-called) in the Parthenon 
and other Greek buildings, are a wonderful evidence of 
refined art, but have really nothing to do with these 
perspective rudiments. It is quite certain those who 
contrived them would never have tolerated any outline- 
cooking such as M. Paris defends, in the representa- 
tion of them or of anything else. Moreover, I doubt if 
many of them were “ optical” in their object, so much 
as mechanical, or directed to high philosophic ideas of 
perfection. Thus the convergence of the axes of all 
the columns tended evidently to firmness, duration, 
and resistance to earthquakes. Their entasis was 
almost necessary if the workman (as Raskin firat re- 
marked, I think) was on no account to cat within the 
straight line, any invasion within it being traly into- 
lerable. Then the hyperbolic curves of the long courses 
must make them, from some central point, exavtly fit the 
cone of rays from the sea horizon, evincing that 
they observed its dip, that Minerva's architects were 
no Hampdens of a poor nineteenth century, but were 
building on a globe of definite size, and knew it! 

E. L. G. 
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NEW SA8H FASTENERS. 


[4655.)—Tuxrse drawings almost speak for them- 
solves. Fig. 1 shows the section of window closed; to 
open it to admit air you draw oat the knob and throw 
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up the window, which will fasten itself at any height 
you may require. Figs. 2 and 8 show the bolt fastened 
and withdrawn. This is a perfect and simple fastener, 
and I am told does not readily get out of order. A and 
B in Fig. 1 represent the sashes, C hole made in them 
to admit bolt, which can be made at anv height yon 
require the window to open. J. W. Riomrorp. 


' ECONOMY IN USING COAL. 


[4656.])—W. Browne (let. 4556, p. 468) very wisely 
suggests the use of fire-balls, made of ooal slack and 
clay, as a substitute for coal, that has become and is 
becoming so very dear. These are used very success- 
fully in South Wales, where they are made of oulm (the 
small of anthracite coal) and wet clay, beaten together, 
and formed into larger or smaller balls, as a slower or 
quicker fire is desired. They make a very pleasant 
and economical fire for any weather, but more espe- 
cially for warm weather, when a gentle fire for cooking 
only is needed. Some months ago you inserted the 
description of a mode for making these fire-balls im. 
pervions to wet, which I have tried to refer to without 
success. I think it was by dipping them into melted 
paraffin, bnt am not sare. The Welsh fire-balls being 
made of culm, containing little bitamen, burn with very 
little smoke or flame, the latter being chiefly that of 
carbonic oxide. Most of the heat produced by the flame 
is absorbed by the olay, and given off as radiant heat, 
less than usual being either conducted away by the 
grate or carried up the chimney—the way most of the 
heat of a common fire goes. Ordinary slack is not, I 
am told, so suitable for makiag fire-balls as culm is, 
bat perhaps would be if some gas coke were added. 
Count Rumford recommended flre- balls to be made of 
equal parts of coal, charcoal iu powder, and wet clay. 
He suggested that straw chaff or sawdust might be 
tried; also that balls, if to be used for lighting fires, 
might be dipped into a solution of nitre to make them 
barn easily. The clay in the fire-balls makes the ashes 
more dusty, but that is a slight inconvenience to set 
against the great economy. PHIL o. 
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THE GULF STREAM. 


14657.) —I nave been much interested in perusing 
the article by R. A. Proctor on “ Oceanic Circulation.“ 
I quite agree with him in retaining the term Gulf 
Stream, although I have long held the opinion that it 
does not all traverse the Gulf of Mexico; but what I 
wish more particularly to draw attention to is a method 
by which its presence may be traced which is not 
yet recognised by the scientific world. My idea is that 
it impinges on our west coasts at an angle much more 
nearly to a right angle than it is laid down in the 
chart which accompanies the article. I trace its effects 
on the coasts reaching from Brest to the North Cape, 
wherever they are exposed to the direct action of the 
Atlantic Ocean. A glance at the map will show a 
caliar ruggedness of outline in contrast to the sandy 
shore of the Bay of Biscay. This characteristic marks 
the coast in the neighbourhood of Brest, the south- 
west coastas of Devonshire and Cornwall, the Bristol 
Channel to the Bay of Carnarvon, south-west and 
west coasts of Ireland, west coasta of Scotland, north 
of the latitade of Ireland, the Orkney, Shetland, and 
Faroe Islands, Iceland, and the coast of Norway to 
the north of the latitude of Scotland and the Orkneys. 
Whence this ruggedness of outline? It results from 
the absence of the protection of a sea-beach. If you 
observe a sloping sandy beach after an on-shore gale 
of wind, you will find that there has been a movement 
in a seaward direction, and probably the sand has 
moved seaward and left the gravel. This phenomenon 
admits of an easy explanation: an on-shore gale must 
necessarily raise the surface of the water in-shore. 
This, of course, creates a counter carrent in an oppo- 
site direction, and although this carrent may not have 
the power to move the sand when in a quiescent state, 
yet when the breaking 
wave stirs it opit will re- 
move it in a seaward 
direction. A little re- 
flection must convince 
us that the Gulf Stream 
must have a similar 
action on the shore as 
an on-shore gale, with 
this difference, that this 
action will be constant, 
not alternating with the 
change of wind from an 
on-shore to an off-shore 
breeze, as in the latter 
case there is nothing to 
counteract the natural 
action of the wavo, whicb, 
taken per se, is always 
accumulative. I consider 
that the Galf Stream is 
forced into its present 
position by the polar 
counter current which 
hugs the coast of America, 
but it must be evident 
that this was not always 
the case, as previous to 
the elevation of the Scan- 
dinavian peninsula, we 
have many proofs that 
this counter currentcame 
down the White Sea and 
along the Baltic, briog- 
ing the polar icebergs to 
this country, and when 
the land became too 
much elevated to allow 
of the icebergs drifting 
im our direction, we 
should still have the cold 
current and the thinner 
ice, keeping down the 
temperature of these 
islands so that glaciera would form on the hills. As to 
the geological period to which this change may be re- 
ferred, I may remark that A. Geikie, in hies Scenery 
Geology of Scotland,” p. 820, mentions a raised beach, 
abont 40ft. above high-water mark, which contains Arctic 
shells, and thinks thie elevation dates from the later 
part of the glacial period, which coincides with my 
view as being on the coast of Argyleshire and Inver- 
ness, consequently facing the Atlantic. If the Galf 
Stream then ran in its present direction it would 
have removed this beach. He also mentions another 
beach abont 20ft. to 25ft. above high water; bat this 
only exists to the southward (page 823), where it is 
sheltered from the action of the Galf Stream by Ire- 
land. It is evident that the Glacial Period had passed 
at the time of this last elevation, as haman implements 
have been found in it, showing that the climate was 
milder, and the island was inhabited—its absence to the 
north shows that the Galf Stream had then changed 
ita direction. I attribute the traditions we hear of the 
wasting away of tho laud oo the south-west coast of 
Eagland, in the neighbourhood of the Channel Ialands, 
&o., to be a consequence of this change. J. WILSON. 


AURORA. 

(4658.] —-Ax aurora was seen here on Saturday last, 
the 27th Jaly. At ten p.m. a bright diffased homo- 
geneous light was visible over the northern horizon, 
from which at midnight shot np bright white streamers, 
which were well visiblo even in bright moonlight. This 
display seems to have been the conclasion of the hot 
and stormy period commencing on the 20th Jaly. It is 
worthy of remark that the stormy period daring January 
last was succeeded by the great aurore of February 
8 and 4, 1872. HERBERT LnGa.t, 

Champion-hill, 8.E., August 1. 
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CHANGING RECIPROCATING INTO ROTARY 
MOTION (p. 484). 


4659.) Trs appears to be a modification of a plan 
which I saw working a small steam-engine to turn a 
lathe, in the town of Lincoln, some years ago, and 
which made a very objectionable clatter in revolving, 
bat was simpler than this, although neither are appli- 
cable to large engines, more especially sea-going ones, 
as the backlash of the cogs would be something awful 
to contemplate. In the engine to which I allude there 
was & oog-wheel with the teeth on the inside rim, which 
was attached to the standard H in the position of the 
dotted circle shown in diagram, the pinion revolved in 
end of arm C, and was fast to arm G, thns doing away 
with the intermediate wheel. Verdict: Cog-wheels not 
a practical arrangement for large engine cranks. 


A., Liverpool. 


(4660.)—Tue so-called “new method of changing 
reciprocating into rotary motion (described in letter 
4578, p. 484) is fifty years old, and wonld have been 
employed had it been of any value. I send you a 
sketch of the apparatus we used in the drawing-office 
abont 1848 for describing ellipses, &0., which is perhaps 
its beat application. If any of your readors will take 
the trouble to make oue it will afford them a month's 
amusement, as they can describe figures of marvellous 
extent and beauty, particalarly if the proportions of 
the wheels E and F be slightly altered, the paper made 
to rotate, or motion endways communicated to it, &c. 
The intermediate wheel D should have two teeth less in 
number than the wheel E. Tho diameter of the wheel 
E is one-sixth, and the diameter of the wheel F is one- 
third, of the length of stroke required. The levers 
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C and G being of equal length, a pencil placed at the 
end of the lever G will describe a straight line equal to 
the length of stroke required. By moving the pencil 
inwards elliptical or oval figares are then prodaced. 
Wheels E and F are placed as near as possible to each 
other without being actually in gear. 


REFRRENCES. 
P Q = length of stroke required. 
EP = E F = one-fourth of ditto. 


Diameter of wheel E = one-sizth of ditto. 
Diameter of wheel F = one-third of ditto. 
R balance-weight for levers C and G and wheels 
D and E. 
Sheet of paper to be placed vertical. 
Joun H. Kipp. 


WATCH REPAIRING. 


(4631.]—I QUITE agree with aa Aberdeen Watch 
Jobber“ that the method adopted by ‘‘ Seconds’ Prac- 
tical Watchmaker" for bamping Geneva escape- wheels 
is far from being a safe one. I also think that of 
“A. W. J.” defective, for if you allow a hammer (un- 
less it be a brass one) to strike the crosses, it leaves a 
mark; besides, there isa risk of the pane of your 
hammer coming ia contact with the teeth. My plan 
is as follows: I lay the wheel upon a leaden stake 
having a hole in its centre, to free the pinion, then 
with a panch (made of peg-wood) and hammer strike 
the cross reqaired to be raised. The lead readily gives 
to the slightest blow of the hammer. I hupe that 
“8S. P. W.” will give as jobbers some valuable wrinkles 
in his papers, taking care to avoid any of those con- 
nected with the soft Tommy argument. 

JoHN McKay. 
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HINTS ON THE CONSTRUCTION OF GREEN- 
HOUSES. 


[4662.]—I HAVE for some time had an idea that if 
your horticaltaral readers were, figuratively speaking, 
to put their heads together, they might conjointly hit 
upon a design for a modest greenhouse which would 
suit the pocket of the average English mechanic, and 
yet be all that he could require. As the season is fast 
approaching when the greenhouse is in requisition, I 
hasten to lay beforo those whom it may concern a fow 
notions on the subject, which, though doubtless crude, 
and maybe impracticable, will possibly load somo of 
your readers of a more mechanical tarn of mind than 
myself to lend their assistance in forthorance of the 
object. I need not say that a greenhouse affords 
healthfal and pleasant amusement or recreation, 
as well as profitable occupation, and thongh at 
times requiring great and unremitting attention, 
there is ample reward even when the plants are 
not turned into money. The cost of a green honse, it 
is true, is considerable (comparatively speaking), but I 
soaroely think that is the only cause tending to pre- 
vent it becoming a more common appendage to a 
garden than it is. Few working men can consider 
themselves as permanently settled in any house in the 
suburbs of large towns, and unless the amateur flori- 
culturist is a freeholder or leaseholder he is naturally 
chary of erecting a structure which he may be com- 
pelled to leave for the benefit of some one else. The 
difficulty of remeving a greenhouse has something to 
do with this, and so has the law of fixtures; but the 
latter is obviated by erecting the house on a founda- 
tion of brick, when all that the law requires is that the 
bricks should be leit, because they are in the ground“ 
and have become part of the estate.“ That in a 
rough way is the law of fixtures as applied to green - 
houses, and several manufacturers have taken advan- 
tage of it, and now supply houses which to all intents 
and purposes are “ tenants’ fixtures.” Bat the coat of 
even these stractures is rather heavy, the cheapest ad- 
vertised being about £87 103. for a span roof 20/t. by 
12ft. This Includes fixing and everything bat the 
brickwork, the staging, and the heating apparatus. 
The framing and sashes are of red deal, the latter 2in. 
thick, glazed with 160z. glass, with four coats of paint; 
the guttering, locks, and the requisite gearing for 
opening the ventilators be also supplied. It is 
obvieus, however, that one- of the sum stated is 
the price of the labour, and that if wo estimate the 
cost without charging for oar own handiwork, the 
amount will be considerably reduced, even allowing for 
the facilities of manufacture possessed by the seller, 
and for the lower cost to him of the materials. But as 
a matter of fact, few of the Sericelturists contemplated 
by this letter would a hones of the dimensions 
specified ; for besides being larger than most working 
men could spare time to attend to, it is naturally more 
expensive than a lean-te. The ideal house, therefore, 
with which I proposo to start the subject, would be 
(say) 12ft. long, by 6ft. wide, and 8ft. high at the back, 
and about 5ft. or bgft. at the front. The brickwork would 
thus be, allowing a door 2ft. wide, 22ft. long by Sft. 
high, so that 1,000 bricks laid half-brick thick wonld 
be ample for the wall and the fireplace, and enable 
piers a full brick thick to be built at intervals of a 
yard. The first twe courses, full brick, might be laid 
in the ground, so that the front of the house above the 
ground level would be about 2}ft. brick and about 24ft. 
wood and glass. Any tolerably sound old bricks woald 
aner the e, and they would probably not 
cost more than 10s., including carting. Before starting 
with what may be called the foundation, it is highly 
necessary to settle the method of heating to be adopted, 
and also whether the floor of the house is te be on 
the ground-level or sunk abont 2ft., more or less. 
Several advantages are claimed for a house thus sank, 
and where lamps or gas are to afford the heat there 
can be no objection, but if hot water or the ordinary 
flue is intended to be used, my advice is emphatically 
build on the ground level, for with a fireplace it is 
absolutely necessary that the grate should be some dis- 
tance below the level of the flue, and a similar arrange- 
ment will be necessary with a boiler, though in a 
greenhouse of the proposed dimensions hot water is 
scarcely a desirable or even economical heating 
medium. This part of the question, however, I will 
leave to another letter. Personally, I incline to the 
old-fashioned fiue, and therefore proceed with my ideal 
house on the ground level; but independently of all 
considerations of heating arragements I think a house 
far more convenient and pleasant when on the ground. 


Before laying the bricks, then, it will be necessary to 
choose a site and mark ont the plan on the ground. 
The best possible position for a greenhouse, then, is one 
in which the greatest surface of glass is presented tothe 
south-east, for it is in or abont this qnarter of the 
heavens that the san rises during those months of the 
year when his assistance is of tho greatest importance 
to the inhabitants of the greenhouse, for the morning 
gun is the most beneficial to vegetation—why, I know 
not, but every one who has lived in walled town gar- 
dens running north and south has had ocular ovidence 
of this fact. For obvious reasons, too, the greenbonse 
should be as near the dwelling-house as possible. The 
site being chosen, then, take out the soil to a depth of 
Gin. all over, and well ram along the line the bricks 
are to follow, except where you have determined to 
build the fireplace. In laying the bricks, when the 
course abont 2}ft. high is reached, leave ont one at 
intervals of a yard: these apertnres are to be after- 
wards closed with wooden flaps which will act as venti- 
lators when required. For the corner posts, Bin. 
quartering will be required, and these are to be con- 
nected by beams 2in. by 3in. with tenon and mortice 
joint, cramped together with bedscrews, dowel holes 
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being cut in the Sin. posts, and dowels made to hide 
the screw heads when all is painted ap. I propose 
that all the framing shonld be jointed in this way, 
which will present no insuperable difficulty aud will 
enable us to take up our greenhouses aud walk as easily 
as wo do our bedsteads. In the 12ft. length three or 
four posts will be required to support the front beam, 
according to the sizes of the front sashes, and here I am 
slightly in a quandary as to the proposed dimensions, 
for my idea is to purchase second-hand or the machino- 
made sashes, but I do not know the sizes. However, 
these posts, be they three or four, will bo stepped in 
the wall-plate of Sin. stuff bevelled o£ on the outside 
edge, and each sash should be hnng by hinges at the 
top and fit fairly close against filleting nailed on the 
sides and bottom of the frame-work. The ends to be 
filled in with sashbar stuff (sold at 5s. the 100ft.), and 
the glass fitted im between each bar in one piece if 
possible. At the end at which the door is made, a 
postof2in. stuff isto ron up from the step to tho sloping 
beam, and at a suitable height à cross beam will 
secure it firmly to the end post, while au iron rod will 
connect the door post to the front corner post, a similar 
rod being used to tie the other end together. I do not 
propose sashes for the roof, bat fixed sashbars, let into 
the back and front beams and fixed by screws, so that 
the glass may lsp over the front and be carried up to 
within 2in. of the back beam. The fillet or tongue of 
the sashbars is to be cleared off for the top Bin. to 
enable a board hinged to another sorewad down to the 
back beam to fall close on the glass. This is to act as 
a ventilator, and would possibly be better in two or even 
three pieces, being made to open by small pulleys and 
strings from the ineide. An iron rod, screwed at each 
end, should pass from one end beam to the other close 
under, and indeed, pressing against the : after nashbars, 
being seeured by a nut at either end. The glazing of 
the roof is a matter of some moment, and I unhesitat- 
ingly advise that the glass be in pieces, of uniform 
size, for convenience and economy of repairing, as 
well as to prevent scalding or scorching, which is very 
apt to occur under a hot san when the glass is in 
single pieces fer each pane. As to the best kind of 
glass —160z. or 210z.—I don't know what to say. It 
would scem natural that 210z. is better able to resist 
hailstones than 160z , the weight usually given by the 
makers for the lower priced hoases, but a friend of 
mine assures me that 160z. resists a bailstorm better 
than 2lor. as it “ bends and yields to the stones. If 
this is so the difference in price will settle the matter. 
With regard to fixing the glass, I think I should putty 
in all the vertical panes and fasten those in the roof 
with tacks or pins; but chacun a son goùt. The whole 
of the framing should be exposed to the aun before 
painting, and when thoroughly dry four coats should 
be given, over and in all joints as well, for it can be 
rubbed off witb sandpaper to make a fit afterwards, or the 
joints may be well dressed with raw oil. Now to the 
main point; I think all this may be done for about £6, 
according to locality, and a very cheap and serviceable 
house it will be; for, given a wall of the requisite 
height (if this is not to be had the difference must be 
made up with iach boards, which will keep out cold” 
as well as zin. brick), shelves may be ûtted all along, 
while ample height on the stege will be found for 
camellias and choice evergreens. The brickwork of 
the fireplace would, of caurse, be built in the house, with 
the abi and door in a hole ontside, for by this 
means a very handy means of raising tender seeds is 
provided. II will be observed that I have confined 
myself to whet is really a wooden honse, for few 
amatears anderstaad working in iron, whereas many 
do in wood. I notice, however, that houses 80fk by 
12ft. spam roof in metal are to be had for £35, but 
despite all that has been said to the contrary, I donbt 
whether they are more durable than wood, when it is 
properly worked. One well-known firm inthe county 
of Essex supply galvanised struotures at the following 
rate, Oft. 4łin. long, 6ft. 8 Jin. wide, 7ft. 74in. high at 
ridge, 4ft. Gia. at eaves, for £4 48. Bd. This includes 
two glass ends and one door; the glass is ent up anda 
priming coat of paint on the wood. It will be under- 
stood that they are only made to certain sizes, so that 
the cost of the nearest approach to my ideal house 
would be £8 838. 6d. without fixing, wall-plate, or brick- 
work. I should be glad if some one will correct my 
estimate. I make it somewhere as follows: 


Glass at 3d. foot . 41 16 
Two plauks at 88. 6d. 12ft. x Ilio. 
* i“... sevenavesnes 
200ft. sashbar at 5S65 cee cee eee see 
Bricks, mortar, X 2 ccc cen cen seseve 
Wall-plate, a Sin. plank, cat long- 
( ³¹ 8 
Front sashes, iron rods, screws, &0. 


It will be seen that I have omitted to mention the 
paint, bat I have allowed liberally for the other items, 
and at all events the cost ia sufficiently noar to be pat 
at £5, at which price a greenhouse ought to pay for it- 
self in aconple of years. But I have said onongh at 
present, and shall be pleased to have the plan criticised. 

SauL Rymea. 


BLINKERS REMOVABLE. 

[4663.J)—I BOUGHT a five-year-old mare for gig and 
light work. Sue was blinkered, but I removed them 
safely and permanently. In a return journey, when 
the mare had expended her superflaous spirits, I took 
off her blinkers. This quickened her speed for a time. 
When she was fresh I put ber blinkers on. This pras- 
tice I continued for a few weeks; now she runs easily 
and freely without them. I bave seen other instances 
of like character. H. CLARK. 
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ON COVERED STRINGS IN PIANOS; ALSO, 
WHERE AND HOW TO COMMENCE USING 
THEM. N 


14664. —Ix most of the best medern upright pisno- 
fortes not exceeding 4ft. Sin. high, it is usual to com- 
mence using covered stringa at or about tenor O, in 
those Gin. shorter at D, and to make the first covered 
strings from one-sixth to one-eighth shorter than 
double the length of the uncovered strings which soand 
the octave above, according to the proportion the 
thickness of the steel under wire bears to that of the 
covering wire which ia coiled around it; bat, notwith- 
standing these comparatively large dedactions from 
what wonld—were they uncovered—be their proper 
lengths, these strings are usually too tight to vibrate 
as freely as could be wished. 

A very common defect is employing steel wite forthe 
first covered stringa many sizes smaller than that axed 
for the lowest uncovered strings. Supposiug the thick- 
ness of the copper covering wire to remain the same, if 
is obvions the thinner the steel ander wire is, the more 
heavily it mast be loaded in proportion to its tensile 
strength by coiling the same copper wire (say No. 1) 
around it; although (the length of each coil required 
to inclose a thinner stcel wire necessarily being some- 
what less than that needed fer one of larger diameter) 
this evil is not quite so rapidly developed in practice a3 
it would be if the same total weight of the coils on (say 
No. 16 steel wire was equal to that on No. 20. The 
proportion of load to strength being, however, consider- 
ably greater in the instance of the thinner (No. 16) wire, 
we are compelled, to avoid the risk of breaking it, to 
make it shorter when employed to produce as sound of 
given pitch (say tenor C) than it need be, if covering 
wire of the same thickness wore coiled on No. 20 steel. 

As all pianoforte-makers well know that any great 
difference in the lengths of the last uncovered and the 
first covered strings causes a very sensible difference, 
not only in the loudness, but also in the timbre or 
quality of the sounds we obtain from them, they ordi- 
narily make the first covered strings somewhat toe 
long, thinking that they may thereby render less obvious 
that disagreeable break in the tone commonly in- 
daced by the substitation of covered for uncovered 
strings; but it is questionable if their second Devil is 
not worse than their first; for by making the first 
covered strings too long for the proportions of their 
covering and steel under wires, they are necessarily 
compelled to put too great a strain onthe latter. In 
tunere’ language, they don’t “aomas up” readily, and 
when, by persistent they are compelled to coms 
up, or rather are dragged up,“ they are apt to be very 
stiff in their manners, in a word, too rigid to vibrate 
properly, not to mention that they then often fail to do 
good service for any long period, and they “ crack up.“ 
and "go ander,” from which I infer that it is best to 
treat tenderly our slaves; and that the mercifal man 
who is mercifal to his beast—even if that beast” be 
his wife—will obtain by fer the most profitable service. 

It is a great mistake to every inerease af 
tension improves the tone of a pianoforte, at least below 
middle O. Itis quite as possible for the base string of 
a pianoforte to be too tight“ as it is for its taner to 
become s0; and I cau aver from experience, this is a 
condition of things“ which don't anyhow im prove 
the voices of either of those things; certainly not 
the voice of the human “thing,” for when “ too tight,” 
his voice is rather apt to be leas clear than it normally 
is; and want of “clearness,” both of thought and vocal 
utterance, is nab ao vary unde men th we need 
hardly employ “ tightosss” to ineranes a sataral im- 
perfection, which is so remarkably common to. many 
of us. 

In many cottage pianos which have come under my 
observation, the last uncovered strings have been of 
Nos. 20 to 22 wire, and the steel uuder wires of the Gre 
covered strings only Nos. 16 to 18—a difference of from 
foar to six sizes in two successive semitones; need we 
wonder a difference of length equal to aboat one-sixth 
was found necessary, or that the difforeace of timbre 
was most offensive, and the break” 80 obvious, that I 
was tempted to break the covered strings which 
caused it. Cœieri paribus, the more nearly the lengths 
and thicknessesof the first covered approximate to those 
of the last uncovered ones—or rather to those of un- 
covered strings which are of the proper thickness and 
length for the sound one semitone below it—the leas 
will the timbre of the sounds they prodace differ from 
those of the lowest uncovered stri because among 
other thiags the nearer will the bridge, which supports 
these strings on the soundboard, be to that which sap- 
ports the former, consequently, I am fae from being 
confident there ought to be any difference at all icer- 
tainly not mere than one size, if any) between their 
thicknesses. Not having tried the effect of making them 
both of the same thickness when they were supported 
on different bridges, I cannot positively say they ought 
to be eqaally thick. Often, however, have I assed 
„Je practical men why they use strings whose thick- 
nesses differ; bat the most “satisfactory” reply I hare yet 
obtained is. because it always has been done,” which, 
no doubt, is quite conclusive if whatever is, is right” 
Of course, a mere unpractical blackamith (even if un- 
able to swallow our poetical Pope's dogma) mast be 
quite put ont of court by such a reply as this, and if be 
(privately) presumes to think whatever ia is (oaca- 
sionally) wrong,” he had better—jike all wicked heretics 
—keep his convictions to himself. leat he be farther 
convicted of that mortal (original) sin iguoranoe, com- 
mon to all; but he believes this word is also very oom · 
monly employed to designate incapacity to perceive the 
existence of alleged facts, which others think they 
know to be traths. Of course, rach “incapacits ” most 
be morally wrong; in fact, the very greatest of wicked- 
ness, quite deserving that everlasting ‘‘ condemnation," 
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which affords such great comfert to the pionsly 
benevolent. 

However unpractical they may deem him, the 
Blacksmith“ probably has had, in thie matter, rather 
more practical experienee than some of ye 
men“ themselves, who afforded him the above very 
satisfactory reason for the faith that was in them whieh 
induced their employment of thin under wires fer 
covered strings. In the course of some experiments 
carried out under his direction by the late W. T.,“ it 
was found that when a No. 19 steel wire covered with 
No. 1 copper was substitated for the original No. 17 
wire carrying the same covering. it not only “came up" 
mueh more readily than the latter did, but it vibrated 
very much more freely, and produced a sound of some- 
what greater Joudness, whose timbre differed mueh less 
from that of the sounds of the uncovered C8 stringa of 
No. 21 wire than those uttered by No. 17 wire did, CZ 
being 45in., and the covered C strings 40in. long. On 
trying some farther experiments on the monochord— 
not on the piano—we found No. 20 steel, covered with 
No. 0 copper, came up to tenor C, and vibrated pretty 
freely; its length was 44in., only lin. shorter than the 
aforesaid (¥%, but ita tone was hardly so good ae that 
yielded by No. 21 wire with the same covering, and both 
were surpassed by No. 21 when it was covered with only 
No. 00 copper, and its length made the same as that of 
the Cg astrings—i.«., 45in., which is about % th part 
shorter than double the length of middle C in that 
scale. Its vibrations were very free, the tone firm and 
powerful; and with such wire as is now produced, I 
have no doubt ita pitch might have been raised at least 
four semitones without the least danger of its becoming 
broken for many years. After this, am I not justi led 
in asking why use two bridges which are, unless firmly 
conneeted, à la Broadwood, almost certain to increase 
the “ break ” in the quality of the tone. 

What is true of pianos 4it. Gin. high, is no less true 
of those 4ft. in., or shorter. It is also equally true of 
those which are longer, yea, even of 8ft. Gin., and would 
be of concert grands 10ft. or 12ft. long, such as the late 
Robert Mott longed to construct for me—probably he 
theught this unusual longitudinal extension might 
match the ears of the writer, who, he doubtless believed 
possessed “more money than brains,” which might 
have been very true without his possessing much of the 
former; bnt, happily, he did possess enough of the 
latter to avoid paying about £100 for snme three addi- 
tional feet of case, belly, and strings ; the latter of which 
were even then quite long enough (in an instrument 
of the usual length) to produce sounds whose loudness 
well nigh drowned those of its treble strings. Years 
after I had a little experience of the “delights ” (and 
expenses) of (amateur designed) grand pianoforte- 
making, and felt little or no temptation—after the ex- 
periments above detailed—to make even one or two 
covered notes any shorter than the lowest uncovered 
strings. On the contrary, I preferred stringing three 
more notes with uncovered wire, the first two one and the 
last one ¢wo sizes larger, which I found quite prevented 
the ear from detecting any want of ürmness in the 
timbre of the sounds they produced. The long bridge 
and the short base bridge were united by halving them 
together at abont Sin. from the extreme end of the 
latter, which was tapered down to about jin. thick at 
its end; and that portion of the basa bridge which ex- 
tended about Jin. to the right of the long bridge—i.c., 
towards the bent side—was also tapered to about the 
same thickness at its end, which reached within a few 
inches of the rebate which supported the belly. I 


copied thie method of connecting the two bridges from 


what I observed Messrs. Broad woods had done in cottage 
pianofortes, perhaps nearly twenty years ago, and its 
advantages are, of course, not confined to pianos 


uncovered ones; for it is obvious the bass bridged may 
cross the long bridge—i.e., be halved under it—at any 
distance desired up from its extreme end. 

I have been told by “practical” men that it is 
objectionable to put two (unconnected) bridges on tho 
Same soundboard near each other, because when 
so posited, unless connected d la Broadwood, they 
mutaally mute each other. If it be truo that 
they do this objection can hardly apply to the bridges 
of my design for an improved upright grand cottage 
piano figured in No. 235 of the Excursa MECHASIO, 
for in that—and some other instruments of similar 
design which have been imported from America—the 
two bridges are quite far enough apart to be out of 
each others way. E have not a very strong feith in the 
mutual uniting power of contigaous bridges, but I do 
believe it conduces to the durability of the instru- 
ment to connect them d la Broadwood, for thie is 
practically distribating the downward pressure of the 
strings over a larger proportion of the surface of the 
soundboard. If not an absolute necessity, it seems at 
least an error on the safe side. 

When stringing my grand, had I been what an old 
workman of mine wae accustomed to call me, to wit, 
“ nasty nice,” I might have shaded off the differences of 
the tensions of the last ancovered and the frat covered 
strings by yet further reducing the weight of the load 
of covering wire coiled round the latter. Two methods 
of doing this are possible—asing thinner wire or substi- 
tuting some metallic material less heavy than copper 
or brass. Iron has been used, perhaps to advantage, 
and in this respect steel would be preferable to iron, 
for not only is its specific gravity less than that of 
copper or its alloys, but its tenacity is far greater. 


thinner than copper, and yet be coiled tight enough 
on the steel ander wire to adhere to its slightly 
roughened surface. Thus, the lad of the ander wire 
may be rendered less without much risk of breaking 
the covering wire by anhjeeting it to more tension than 
it can safely bear while it is being wrapped round the 


in | 
which the first covered strings are as long as the last 


It 
follows as a matter of course that it can be used when 
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former. A really goed method of doing this I greatly 
desiderate—i.e., eoiling very thick round comparatively 
thin steel wire (say) No. 40 or 42 copper or brass wire 
round No. 26 to 30 steel, without any risk of twisting 
the latter. I have been told such machines are made, 
bat kept as trade secrets, indecd, I designed one my- 
self, which I may contribute to our” journal if its 
editor thinks it worth engraving, in which the under 
wire is securely held by clips only one-tenth of an inch 
apart, while the cavering wire is being coiled around 
it, and consequently it is not subjected to any appreoi- 
able force tending to twist it, but the great practical 
difficulty seems to be communicating sufficient tensile 
force to the covering wire, when the latter is extremely 
thick, and consequently inconveniently rigid, to insure 
that it schall be coiled tightly enough on the thin 
morar wire to prevent the string from becoming 
4 a e.” 

Besidea using steel covering wire, which is said to 
deteriorate the quality of the tone produced by a 
covered string, I might have employed for the strings 
of a note only one semitone lower than the sounda of 
the last uncovered string, an open coil. What, in the— 
alas, long past i- days of my youth were termed “open” 
covered strings were common enough, in fact, fow 
others were used. Now, it must be obvious to the 
meanest capacity,“ that if the covering wire be wrapped 
round the under wire in the form of open coils (like a 
corkscrew or a bell epring extended) each of which aro 
perhaps five times as wide apart as the diameter of 
the wire of which thev are formed, only one-fifth as 
mach covering wiro will be coiled round the under wire 
as there would be if the coils were close to, or touched 
each other, as they usually do. At present I sce no 
objection—ex:epting perhaps, prejudice, and the look 
of the thing, both of which bave wonderfal power over 
poor humanity—to the employment of open covered 
strings for the first two or three covered notes if it be 
possible to wrap the wire tight enough to prevent 
them from becoming “false.” It is for ye string 
coverers—rather a prejudiced and therefore conser- 
vative” race—to say if this is adifficalty. Query, might 
not the ends of the covering wire be soft soldered to 
the steel under wire if the latter be previously tinned, 
and the customer willing to find the tin.“ I, for one, 
have great faith in the efficacy of soft sawder,“ in- 
telligently applied, for prolonging human and other 
% attachments,” because it can be employed withont 
sufficient heat” to spoil, or even try the "temper" 
either of steel wire, or what are far less tender than 
that not very soft“ material. married couples.” 


Tue HARMONIOUS BLACKSMITH. 


IN WHAT DIRECTIONS ARE SOUNDBOARDS 
MOVED BY THEIR STRINGS? 
[4665.]—Mr. Scnochr says the string of a piano 


> 
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neither The Harmonioas Bisekemith's” violin nor 
Dr. Tyndall's wooden tray bottom can be said to 
possess anything which can act the part of the bridge 
in stringed musical instruments, nor has the barp. 
Perhaps Mr. Schacht, Fiddler,“ and other readers 
who are better versed in acoustics than the writer, and 
have experimentally investigated the action of sound · 
boards, will enlighten, on this subject, 
ONE WHO DESIRES TO BE INSTRUCTED. 


A NEW MATERIAL IN ORGAN-BUILDING. 


14688.) —I po not know of any objection te the use 
of paper for organ pipes, as proposed by * Sacram,” 
provided one is aatisfied with the tone produced, bat 
for one I should not be satisfied. Organs and organ 
pipes have been made of almost every conceivable 
material, from brass to paper. Most of us have heard 
of the celebrated organ erected in Winehester 
Cathedral in the early part of the tenth century, 
which had four hundred pipes of brass and ten keys, 
with a wind power produeed by the united exertions of 
seventy men; and some have heard of an ergan made 
by a French Abbé at the close of Inst eentury out of a 
pack of playing cards, which is said to have prodeced 
agreeable tones, although one would suppose not quite 
so powerful as the Winchester instrument. Twenty 
years ago I made some pipes of paper, with metal lips, 
and a wooden block or languid ; but could not get any 
clear tone, and the smaller pipes seemed to be born 
with a violent attack of asthma, which was quite in- 
curable by me. I would not, however, attempt to dis- 
courage others who would like to make the experiment, 
for it is not a costly one; bat, for my own part, I 
should prefer to make a set of wooden pipes, as far as 
time and trouble are concerned, to the plan proposed 
by“ Sacram ;” the tone, also, wonid be greatly superior, 
and if n Scudamore arrangement of pipes is desired, 
let them be stained, say, the smaller pipes a very light 
shade and the large pipes in the back row a dark shade, 
then well varnished, and they will look quite as well 
as any wall-paper pipes. J. D. 


[1667.] - PAR R, or rather“ papier miché,” has been 
nsed with great success in the construction of pipes by 
F. Besson, of the Easton-road, who, I feel confident, 
would willingly communicate the results of his experi- 
ments. S. Borronr. 


14668 ]—I seo to inform Bueram ” (let. 4579, 
p. 48% that I have practically tested the adaptability of 
paper for ciroular organ pipes. I took the following 
p'an :—An ordinary paper ruler of Jin. long, and fally 
zin. in diameter, round which I wrapped four pieces of 
paper gummed, each Jin. by 9in.; I then formed a cone 


moves its soundboard in tho same direction that it in tho snme manner, the block used being a piece of 


would be moved by a lever, inserted vertically in its 
bridge, if that lever was pulled to and fro, alternately, 


in the direction of the string's length. How the string | 


can move the bridge thus tə any appreciable extent in 
that portion of the piano’s compass which is near to 
and below tenor C (in which, from the longitadinal 
direction of the bridge forming a very acate angle with 
the string its resistance to motion in that direction 


mast be enormous) I can hardly conceive, although I 


can very easily suppose it to do this to some small 
extent in the lower bass, where the bridge is nearly at 
a right angle with the strings. Were the string— 
instead of being extended beyond the bridge to the 
plate, as it usually is—attached to the bridge, its 
vibrations must rock the bridge to and fre just like the 
vibrations of a harp string alternately lifts ite sound- 
beard and—when the string again becomes straight— 
allows it to descend to its normal position. 

From the fact that violin bridges aro not in contact 
with the breast throughout their lengths, but have two 
Icgs, I infer the impulses communicated to them in 
reverse directions by the strings alternately depress 
each half of the soundboard, allowing each half to rise 
again before the string commences to move in the 
coutrary direction, and depress the reverse side of the 
soundboard, just as the harp string allows its sound- 
board to descend when it becomes straight. The 
strings of a piano being struck in a direction vertical 
to its soundboard, naturally are at first compelled to 
vibrate in the same direction as that of their impelling 
force, at least, their earliest vibrations must be vertical 
to the plane of the soundboard, whatevor directions 
they may afterwards assume during their continuance 
hence I infer that when the string descends or is 
driven backwards by the force of a blow delivered from 
above or in front of it, it carrics the soundboard with 
it, and in the instance of a horizontal piano, whose 
hammers strike ita strings from below npward, that 
the strings as they rise lift the soundboard. 

That a harp string does lift its sonndboard was 
demonstrated by Dr. Tyndall when lectaring on sonnd. 
He stretched a thick and long steel wire, one end of 
which was attached to what he termed the bottom of a 
wooden tray, bat which was, however, for all practical 
purposes, a true soundboard or table de harmonic. On 
vibrating this string a very loud sound resulted, and 
he said that sound was a convincing proof that the 
direction ef motion had been changed —i e., that the 
vibrating string pulled the bottom of the said wooden 
tray—which performed the fanction of a soundboard to 
it—every time it vibrated, and thereby compelled this 
wooden surface to vibrate synchrononsly with itself. 
t The Harmoniou Black- mith's“ new violin, Agnred on 
p. 254, No. 874, is an exact copy of Dr. Tyndall's 
experiment, excepting that he prefers employing 
many connected soundboards toa single one, bat this 
does not alter the principle of the contrivance one jot. 


clay, shaped accordingly, but rather longer than ne- 
cessary, so as to allow the insertion of the top picce. 
I then punobed out a ctrenlar pieco of card for the lan- 
guid, cutting off a amall piece so as to make it corre- 
spond with the topof the eone, which is a little fattened at 
ono side, and nicked it as fine ns possible. When perfectly 
drr they were taken off the blocks and glued together, 
having previonsly inserted the languid and cut out the 
necessary portions of the pipe. You may imagine my 
surprise when I blew into it. The sound eame out quite 
clear. It is perfectly in unison with G in alto of stopped 
dizpason. I am mach pleased with its tone, being 
nice and soft, Perhaps I may not huve been explicit 
enough with some parts of it, but wilt be glad to answer 
any questions on the subject. OPALINE. 


MUSICAL EDUCATION. 


[4669.)—Wear Fiddler says in his letter about 
the scarcity of amateur players who consider musio as 
a science is perfectly trae, and it exactly confirms 
what I eaid in my last. It is because so many people, 
not naturally musical, learn to pluy that we have so 
many performers and so few musicians. Every young 
lady is expected to play, the cousequenee is that those 
who learn because itis a fashionable accomplishment 
do so morely for the sake of display, and the music 
which is easiest to rattle off, producing the ane 
amount of noise and so-called “brilliancy” of effect, 
with the least expenditure of trouble, is what they 
prefer to all other. The first requirement is that a 
piece shall be easy, the rest is of but little moment. Ask 
these too commou drawing-room musicians, as Fiddler’ 
rays, to play one of Haydn's or M»zart’s sonatas, and 
they will not—not always becanse they cannot, bat 
because they are absolutely incapable of understand- 
ing its beauty. And all this strengthens what I said 
before about musical education, and the mistaken 
ideas of it entertained by most English parents. They 
will not see that masic is not a matter ef mere teaching, 
like the alphabet or the multiplication-table—that it 
cannot be driven into all alike, by so many lessons 
from Herr So-and-so, and so many hours’ daily pound- 
ing upon the pianoforte. And so long as this is so, 
aud one sex is taught indiscriminately, and the other 
left alone, without regard to the tastes and talents of 
each individual, which are the gifts of God (not by any 
means to be imparted by man), so long shall we see 
music at home in its present degraded condition—so 
long shall the music-sellers’ shelves be loaded with 
stalo danoe - pieces aud new, thoagh far from original, 
“ morceaux de salon! —80 long shall the divine compo- 
titions of the great masters be neglected for the reams 
of apoiled paper which the publisbers tara out, week 
by week, for the benefit of the amateurs of society. 


VERTUMNUS. 
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ON CO-OPERATIVE STORES AND COINS.—To 
% E. L. G.“ AND OTHERS. 


PIANOFORTE TUNING KEY. 
[4672.]—IN response to the invitation of your 


(4070.]—""E. L. O.“ (let. 4680) says coins were in - talented correspondent ‘ The Harmonious Blacksmith” 


vented for ‘facilitating the payment of taxes.” 
Whether for that purpose or not, there can be no donbt 
as Bob Lowe could testify—the possession of abna- 
dance of coin does greatly facilitate that first duty of 
Britons. May be "coin isa badge of conquest,” not 
necessarily in this case of oppression, for my small 
experience compels me to believe it is the means of 


(let. 4561, p. 463), I forward a rough sketch of a tuning- 
key I designed many years ago, but for want of 
appliances could not carry out. 1 trast it will answer 
its purpose. 

The spindle E F, made with a square top at E, fitted 
into a square hole in the handle G H, to ineure their 
tarning together. On this spindle is fixed the pinion 


liberty—i.e., liberty to purchase what you desire. No A. The wheel B and pinion C to be fixed on the 
doubt the shekel was a weight; but what, in the name | "ame axle, and they turn together. The wheel D fixed 


of commen sense, is a coin bat a certified given weight 
of gold or silver? —the fact that it is certified to be of 
given weight and fineness by legal authority saving us 
the trouble of weighing and assaying it, and thereby 
much oftener facilitating purchase than tax paying. 

` Tbe utility of coin may be a superstition,” but it 


on a square at the head of the key K, and they tarn 
together. Through the centre of the wheel D is a 
round hole for the spindle E F to pass freely, and the 
head of the key K passes freely through a round hole 
in the handle at M. The screw L keeps the spindle 
E F in its place. If the pinions A and C have half the 


seems rather a well-founied one. I have found this number of teeth as the wheels B and D, the handle 


“ superstition extremely convanient when I wanted 
to buy anything. No doubt the precious metals arè 
not the only possible medium of exchange.” Iron in 
8 » leather—there is nothing like leather—in 
a, and paper promises to pay in Europe, from 
bank notes to assignats, Yankee greenbacks and shin- 
paan, have all served our tarn. Indeed paper, wbich 
iasned under conditions preventing ite value in 
exchange becoming depreciated—i.e., convertible paper, 
not necessarily convertible into the precions metals— 
will in all probability become the common currency of 
the future in civilised countries. N.B.—One kind of 
“ convertibility” I have stated at some length in 
No. 1 of the British and Foreign Mechanic—one of 
the many journals since absorbed by our * Aaron's 
nt.” 

E. L. G.“ says the trader is not, as such, a product 
of Providence. Possibly not; but I find it hard to con- 
ceive to what other productive energy we owe his exis- 
tence. To me it seems he must be just as much the 
product of the all Father” as his customers, be 
they kings, labourers, or the mighty middle class. 
Such questions as these I prefer not to discuss, because. 
as Matthew Arnold would say, it ain't edifying,” be- 
sides which, divine Providence not having condescended 
te reveal all things unto me, I am compelled humbly 
to acknowledge myself ignoramus.” Not having the 
hononr of being personally acquainted with certain 
and sundry ‘‘live and dead Satans,” I am also igno- 
ramus in relation thereto, always assuming the afore- 
said Satans really have any personal existence, and are 
not one of the many melancholy mental “ crazes of 
our clever correspondent “E. L. G.” 

A word in season on oo-operative stores, so-called. 
How, in the name of the thingammy "—who is, I 
suppose, nearly related to the Satans above mentioned 

d oo- operative stores (or, for that matter, any 
other machinery for distribution in any societv in which 
community of property does not exist) work if we had 
no medium of exchange, not n stamped, and 
thereby certified, gold and silver. Perhaps some modi- 
fication of Robert Owen’s “ labour notes might serve, 
or yet better, an andepreciable national paper currency, 
which would command rather more general confidence 
than either R. Owen's labour notes or any other merely | 
local issue. Certes, it could not much facilitate 
exchanges if all purchasers were compelled to exchange 
one form of wealth—which especial form might not be 
in local demand—for another they needed. Sare-ly 
bank notes are better than barter, and it must be 
eared At meet bes check on your banker in 1 waist- 

ot to carry your own (iron, leaden, or 
porcine) pigs to market. 


Tm Har{moxnrous BLACKSMITH. 


SELENOGRAPHICAL.—GASSENDI. 


(4671.]—Inw answer to Mr. Birt's question (let. 
4528, p. 487), I may say that the formation marked a 
in my sketch does appear very like an outpouring from 
the crater that, for some reason or other, with which 
elegance or descriptiveness has little to do, has been 
called “the spoon.” Its outwardly curved outline 
seems to be such as a flow of molten mattor would 
assume when arrested in its progress by cooling, and 
the re-entering angles that divide the outline into 
several curves would show where the discharge was held 
back by obstacles on the surface over which it moved. 
It is far otherwise with the formation b, which seems 
to overlie the former, an? to have intruded on the 
spoon, dislocating and pressing inwards its southern 
rampart—that is, the spoon's rampart. 

Mr. Brown (let. 4585, p. 485) discusses certain 
apperent evidences of recent change in the central 
hills of Gassendi, and compares Professor Phillips's 
sketch on the one hand with the sketches by M. Gaudi- 
bert and me on the other. It is seen, however, that 
although in our sketches we differ entirely frem Pro- 
fessor Phillips, we agree with the old observer, 
Schriter; and it is not likely that the central hills, 

suffering a complete transformation, would be 
restored jnst to their original state by subsequent dis- 
turbing forces. If we could believe that the view given 
by the Professor is not an inverted one like the others, 
the apparent discrepancy would be explained away at 
once. 

Among the several observers cited by Mr. Brown 
M. Gandibert alone has correctly shown the curved 
figure of the east central mountain. He is also more 
correct than I in the southern boundary of Gassendi, 
which appears too much flattened in my sketch. I may 
say for myself, however, that I attempted no very gene- 
ral accuracy, AS My purpose was principally to direct 

attention to the formations a and b. 
J. BIRMINGHAM. 
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would turn round four times to the key once. If the 
wheels and pinions are made of steel and the handle 
of brass, the tool would bear the strain in tuning a 
piano. The above sketch shows the principle. In 
constracting it the wheels and pinions ought to be 
placed nearer in contact, that is, A and B nearer to D 
and C, to give reom for the wheels inthe handle. A 
movable cover N O, to take the form of the handle, 
would admit of the introduction of the works. 

The expense of such a tool would be great, but few 
amateurs would object to this, considering the advan- 
tages it offers. The writer would be but too glad to 
parchase one if made. BEpDOA. 


OHEAP SUPER FOR COTTAGE HIVES. 


14678.) —“ PurLo ” is evidently no beekeeper, or he 
would not write what he has done on p. 462, in the 
namber for Jaly 19. Ifthe queen should go into the 
super, which isa very rare occurrence, she will certainly 
leave it before the drones are destroyed, and never 
should yon take a super until the drones are annihilated, 
which will occur, to show that with them at least the 
swarming season is over. A diameter not over 2in. will 
keep the queen ont after the drones are dead. Bees will 
certainly not eat putty; they like pudding better. 
Nevertheless, either paint or patty will destroy the hive. 
A friend of mine once painted his bive ridiculoasly, 
and the bees were all dead in three days. H. B. E. 


IMPROVED ÆOLIAN HARP. 


(4674.) —Somsx of our“ correspondents are showing 
the mistake which is so often made in musical instru- 
ments—i.¢., inclosing the soundboard so that the tone 
becomes necessarily choked and ooffined. I send 
a drawing of an Æolian harp, which I have constructed; 
the usual mistake is rectified, and there undoubtedly is 
far more sweetness in the tones than I have ever heard 
expressed by the ordinary box-shaped instrument. 


HYDROPHOBIA. 


[4675.]—Somz interesting information respecting 
this terrible disease appeared in “our” Mxcn xtc some 
time naince in response to a letter from me which you 
inserted. Do any of your correspondents wo then 
wrote know pag of the following remedies, au 
account of which I have met with in a Salopian 
paper? 

M. Marochetti, an Italian surgeon of the hospital at 
Moscow, being in the Ukraine, was requested to give 
assistance to fifteen persons who had received the bits 
of a mad dog. Knowing the worthlessness of the pro- 
fessional treatment of this disease, he administered 
help to the unfortanate persons through a peasent, 
who, during several years, had acquired great reputa- 
tion in curing hydrophobia, the peasant administering 
to fourteen of the persons confided to him in a peculiar 
way, while the fifteenth, a young girl of 15, was treated 
by M. Marochetti in the ordinary manner, for the pur- 

ose of proving the effect of both modes of treatment 

o each of the fourteen thé peasant gave daily one 
pound and a half of the decoction of the buds of yal- 
low broom flowers, and he examined twice a day under 
the tongue the place where, according to his statement. 
little swellings were formed containing the viras of 
madness. These swellings rose on the third or ninth 
day, and were soen by M. Marochetti. Very soon after 
they appeared they were touched with a red hot needle, 
after which the patient gargled the part with the de 
coction of broom. The result of this treatment wa 
that the fourteen patients were cured in six weets 
whilst the young girl, treated differently, died on the 
seventh day in the convulsions of madness. The same 
physician, a few years later, at Padotla, had a new 
opportunity of confirming this interesting discovery. 
caring twenty-six persons who had all been bitten bys 
rabid dog. 

The otber care for this disease is given by Don 
Victores Aguilar, who has seen the medicine adminis- 
tered in the last paroxysms of the disease, in which it 
was never known to fail. It is as follows: Soak a 
rennet in a little more than half a tumbler of water for 
about five minutes. When this has been done, add of 
pulverised sevadilla—(Hordeum causticum), a specie 
of veratram—as much as may be taken up by the thumb 
and three finger ; mix it thoroughly, and give it to the 

atient—that is, force it down his throat in an interval 
3 the parotyams. The patient is then to be 
put into the san if possible, or placed near the fire, 
and well warmed. If the first dose tranquilltise him 
after a short interval, no more is to be given; but if he 
continue farious, another dose must be administered, 
which will infallibly quiet him. A profound sleep, or 
rather a total loss of all power over the bodily and 
mental faculties, with a death-like stapor, without any 
symptom of animation, will eucoeed, whioh will last 
twenty-four or forty-eight hours, acoording to the 
strength of the patient's constitution, at the expiration 
of which time the effects of the mixtare will arouse the 
patient, and its violent operation, as emetic and es- 
thartic, will last ten or fifteen minutes (the attack 
lasting till the poison be entirely ejected), the flaid 
discharged from the stomach being black as charcoal, 
and offensive to the smell. He will then be restared 
to his senses, ask for food, and be perfectly cured, 
feeling nothing but the debility produced by the com- 
bined effects of the disease and the medicine. 


Kappa. 


DISPERSION OF SEEDS BY THE WINDS. 


[4676.]—In Nature of Jane 27, there appears ar 
article on The Dispersion of Seeds by the Wind,” 
over the signature “A. W. B.,“ in which the write 
doubts the wind performing this important duty. In 
1852, I made a balloon voyage from Zanesville, Ohio, 
and when [ reached the heights above the first layer of 
clouds I found myriads of the thistle seed, with its 
tiny parachute, sailing along in the upper carrect, 
and these little air-floating vegetables had the seed 
with thom. I have frequently noticed nebuis of polles 
floating along in the same way. In a paper read be 
fore the Frankliu Institute on Balloon Meteorology” 
several years ago, these facts were also mentioned. I 
mention this matter of fact for the benefit of science, 


This improved harp consists of a strong rectangular 
box of oak with the sides open; the timber is about an 
inch thick, the soanding-board is placed abont three- 
quarters of an inch above the bottom board of this box, 
and at a few inches on either side (which position 
should be practically determined) are placed the 
bridges (half an inch high), on which the strings, eight 
in number. rest. The taning-pins are turned by in- 
sorting a suitable key through holes in the apper board 
or top of the box. On either side of the box, extend- 
ing as far as the bridge, pieces of wood are placed, 
which give strength to the instrament, and cause the 
breeze to flow only over the strings. The tone and 
power of this contrivance might be farther increased 
by improving the form and material of the soundboard ; 
probably it would be a material benefit to cut it away 
in the centre. 


Rererences.—AAAA, a rectangular box open at the 
sides; B, soundboard of thin pine; C, strings; D 
tuning - pins. E. B. Fexnessy.' 


believing that it is useful in the establishment of s 
great physiological question not yet thoroughly under 
stood. The migration of oertain portions of the 
vegetable kingdom is not more curious than the migra- 
tion of certain portions of the auimal a. 
Motion is the prime law of nature, and when the seed- 
bearing float takes to the wind it does so from the foree 
of circamstances, just as we do ourselves when we are 
moved to emigrate, and in this our migration we are 
after all as subservient to the universal law of motisa 
as is the seed and the pollen, although we may staidfy 
ourselves in the vaia conceit that wo may do, or may 
not do, the things that are done. Jons Wrsz. 


Hall of the Franklin Institute, Philadelphis. 


IS THE MOON SPHERICAL? 


[4677.]—-T SHALL be glad to see M. Rabache’s proaf. 
See let. 4689, No. 884, p. 618. W. R. Brrr. 


Aua. 9, 1872. 


THE ORGAN BUILT.—VIII. 
(4678.] —Havine got the framework of the organ 


put together, it will be better to make the pedal paper respecting the Euplectella spinosa. 


sonndboards. Geta set of cardboards the size of the 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 385. 


EUPLECTELLA. 
[4679.]}—Some time ago a query appeared in our 
No answer 
has been forthcoming, and as I have learne l somsthing 


Bourdon pipes, and divide them into two lots, taking | about this creature since the date of the query, I feel 


every alternate one to form each lot—viz., CCC, DDD, 
EEE, FFFS, ., for one lot, and the alternate 
cards—viz., CCC DDD, FFF, &., to form the other 
lot, there will thus be thirteen in one lot and twelve 
in the other. Now lay the thirteen side by side, leav- 
ing a qnarter of an inch between each, and get out 
a piece of inch pine Sin. wide, and the length of the 
row of cards; mark on the board the centre of each 
card, taking care that the largest card is on the end 
of the board that goes to the back of the organ. 
Now bore the holes for the wind; the hole for the 
COC should be 2in. by lin., and for the C fin. in 
diameter. The channel for the largest pipe must be 
lłin. wide and fin. for the smallest; the depth of the 
channels to be Zin. Make the channels with bars, as 
previously described, only that each channel being 
exactly under its pipe, there will be a space like a wide 
channel between each real channel. Let the wind- 
chest be 4}in. deep and 6in. from the treble end ; in 
each wind-chest cut a hole in the back 3łin. square for 
the wind-trunk to enter. No slides or stockboards are 
necessary for these, as the draw-stop acts upon a valve 
in the wind-trunk instead of the ordinary plan of 
slides; the palleta in there wind-chests are to be the 
full length of the channels. Over each hole in the 
soundboard a block of ldin. pine is to be firmly glued, 
having a round hole bored in it, to receive the foot 
of the pipe; the hole for the largest shonld be Bin, in 
diameter, and for the smallest lin. (See Fig 1.) 
Before describing how to make the movement for 
the organ, it will be as well to explain a simple plan 
for preventing the noise often caused by wires working 
in holes in wood. Every hole in a piece of wood in 
which a wire works shonld be lined with cloth, and 
althongh apparently a very difficult job, it is in reality 
very easy. Bore a smooth hole in the wood fin. in 
diameter, get a strip of cloth gin. broad, and cnt it 
into lengths of Izin.; cut one end toa point, rub a 
little glue into the hole, and draw the cloth through the 
hole until the pointed part of the cloth is pulled through. 


oe Bt 


Cat the cloth off close to the wood on each side, and 


push a small bradawl through the centre of the cloth |- 


to ferce it nicely round the hole; the holes which 
require bushing, as this lining is termed, are those in 
which the roller ends work, and the centre holes of 
backfalls and squares. Now get out the rails in 
which the backfalls are to work; two will require to 
be 4ft. long—viz., for great and swell organs—and 
one 2ft. 8in. long—for the coupler great to pedal, 
the width of each to be 3łin.; the rails are made 
of a thickness of mahogany and one of pine glned 
together, the mahogany lin. and the pine lfin. thick ; 
while these rails are drying make the“ coupler" swell 
to great; it is a rail of mahogany or oak 2in. by Ltin. 
The exact length between the ends of the keyboards to 
be left the full thickness, and a tenon 2in. long and gin 
thick to be left at each end. (Fig 2.) The tenons 
slide in a groove cut in the frame of the swell key- 
board; the rail is to slide Sin. backwards and for- 
wards in this groove, In the rail bore a quarter-inch 
hole exactly over the centre of each key; great care 
must be taken to make these holes vertical. After 
making all the holes line them carefally with cloth, 
and afterwards get outa sufficient quantity of maho- 
gany rod, round and smooth, of a size to slip easily 
through the holes after they are lined. The length re- 
quired will be abont ten feet. Next fix small wedge- 
shaped pieces of wood on the great organ keys, as 
shown in Fig. 3; they are to be Bin. long and the 
width of the key. Make similar pieces for the swell 
keys, bat bin. long, and fix them to the underside of 
the keys by a screw only at the thin edge of the wedge ; 
at the other end of the wedge pnt a wire screw through 
the key, so as to adjast the wedge to the top of the 
coupler sticker, and then cat the mahogany rod into 
lengths to fit between the wedge-pieces on the keys. 
After getting the stickers the right length, blacklead 
them well to make them work easily. The dotted lines 
show the key frames and the groove for the coupler to 
work in; the coupler is shown in position when in 
action; to throw it ont it merely requires to be drawn 
forward. 


| 
| 
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it incumbent on me to give the querist the benefit of 
that acquired knowledge. In the first place, the name 
given is not correct; it onght to have been Euplectella 
speciosa, the beautiful euplectella,” and not“ spinosa,” 
the thorny. The creature itself is a kind of sponge, 
which fixes itself by means of a lovely silky base to 
the sea bed. Until very lately it was thought to be 
extremely rare, and good specimens fetched from 
thirteen to fourteen guineas. Lately, however, its 
habitats have been discovered, and by means of a 
peculiar kind of drag, resembling a small bat long- 
headed rake, considerable quantities have been raised, 
so that the price has fallen to 80s. for good specimens, 
and 128. for those of commoner aspect. The peculiar 
shape, silky white lustre, and delicate texture of this 
remarkable sponge, will ever cause it to be a favourite 
with the lovers of the beautifal in nature. I inclose a 
rough sketch, which may serve to call attention to this 
„wonder of the deep.“ 8. BOTTONE. 


FENUGREEK. 


[4680.] —FENUGREEK powder as a cattle condiment. 
A friend told me a day or two since that he has in very 
many cases used this asa cattle restorative with very 
good effects. It has been tried recently on a donkey of 
mine that was going off his feed with equally good 
results, a small quantity only (about loz.) being daily 
mixed with a feed of chopped mangold and bran mash. 
Can any one state whether Thorley’s Condimont” is 
partly or chiefly composed of this substance, and if it 
is known to have any similar restorative effects on the 
human subject? ANIMALS’ FRIEND. 


FURNACE FOR HEATING WHEEL TIRES, &c. 

[4681.] —A NEw furnace for heating cart-wheel hoops, 
engine-wheel tires, spring plates, or any kind of article 
to nearly white heat. Black spot A is chimney-hole on 
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It is advisable to cover the wedge-pieces | flat floor, where articles lie to be heated, B door to cover 


with a piece of leather to prevent any noise; the) mouth of farnace tire holes at each side below floor ; 
smooth side of the leather to be outside and well they run all the length on each side inside. Can be got 


coated with blacklead. „8 


to any heat quickly, from cold to melting point. 
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Damper at top of chimney to regulate heat. Furnace 
door B should be lir inside with fire-brisks. Tbe 
furnace appears toha.™ one corner short, bat all can 
be seen that is required. 

OUTGENIOUS WHITESMITH. 


FALL OF A BULLET. 


(4682.] —WirTH reference to the paragraph quoted by 
“ Pazzled” (query 12377, p. 444) from Mr. Proctor’s 
letter (4411, p. 381), I cannot see how itis “ perfectly 
true that gravity draws down the most swiftly travelling 
bullet—fired horizontally—so that it reaches the ground 
as qnickly as a ball dropped from rest from the same 
height,” for would not a ball, if propelled swift enough, 
continue to revolve round and round the earth, yea, 
and even recede from it every revolution and part of a 
revolution, until at last the earth’s gravitation wonld 
lose all control over it? And can we not conceive of a 
ball being propelled horizontally with such force as 
would make it revolve round the centre of the earth, 
but becoming nearer and nearer each revolution, until 
at last—after a period, we may say, of a century—it 
would reach the centre ? And wonld not a ball dropped 
from rest from the same height have reached the centre 
long ago? What I hold is that this theory is not per- 
fectly true, bat nearly, and even then only on compara- 
tively short distances. Francis LEWIS. 


ALTERATION OF DISTANT SIGNALS ON 
MIDLAND RAILWAY. 


(4688.] —T mE distant signals on this line consist of 
an oblong board ; when tarned facing a train they are 
“on,” when turned edgeways so as not to be seen they 
are off. Great difficulty arose then to distinguish 
at a distance whether a signal was facing the train or 
whether it was simply the back of a signal belonging 
to the other set of rails. To remove this difficalty the 
right hand sides of the boards are to be lower than the 
other, so that at sight it will be seen to which line it 
applies. Some of the signals have already been altered 
to this pattern, and have been found to answer 
well. All new distant signals will be made of this 
pattern, and it will also be applied to the old signals 
as soon as possible. I think the“ directions“ will inte- 
rest your readers. 


THE 


VIEW BACK VIEW 


FRONT 


With a view to increase the efficiency of the distant 
signal in use on the Midland Railway, by enabling 
drivers, on sighting a distant signal, to distinguish by 
the shape of the signal, as well as by the colour of it, 
whether it is applicable to the lime on which they are 
running, or whether it is simply the back of the signal 
which is presented to them, it has been arranged that 
the form of the disc shall be altered, and shaped 
as shown below :— 

It will be observed that the disc consists of a high 
side anda low one, and the signal will be so arranged 
that, when turned on against an approaching train, tue 
high side will always show on the left-hand side of 
the post as drivers approach it, and the low side on the 
right-hand side ofthe post. Drivers will easily recollect 
that, as all semaphore signals are shown on the left- 
hand side of the post, so the elevated side of a distant 
signal shown on the left-hand side of the post indi- 
cates that the signal applies to the line on which they 
are running, whilst the low part of the signal ap i 
on the left-hand side of the post indicates that the 
back of the signal is towards them, and that it applies 
to the other line, and not to the one on which they 
are running. 

When the signal is at all right,“ the board is turned 
edgeways so as not to be seen, and the lamp shows a 
white light. C. E. 8. 


SEPARATE RAILWAYS FOR GOODS TRAFFIC, 


14684. — Sou twelve or eighteen months since a 
letter was published in one of the weekly professional 
journals pointing out the advantages of, and the neces- 
sity for, the making of entirely distinct lines of rail- 
way to be used for goods traffic solely. I do not know 
whether any action is being taken upon his sugges- 
tions, but I think it is an idea which onght not to be 
lost sight of, especiallyas some of the companies are 
now doubling their existing main lines in order to 
accommodate the increasing goods traffic thrown upon 
them. If this example be followed by the other com- 
panies, as it certainly will be to a considerable extent 
unless better means are provided, the result will be 
that when Government takes possession of the rail- 
ways (which I think only a question of a few years’ 
time), it will And a badly-arranged system—one made 
not for the general interest, but for that of each par- 
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ticular company—duplicate and even triplicate lines 
where one would have sufficed, and almost as much 
danger from accidents as at present, as the additional 
goeds lines would have to cross on the level the nume- 
rous branehes running into the main lines. 


The existing canals might be utilised so as to form 
portions of main gonds lines, and the position of the 
many large works erected on their banks being a fertile 
souree of traffic ready to hand, would be a great arga- 
ment for converting them; but unfortunately their 
courses are often so devious and winding that the dis- 
tance would be greatly increased. I anticipate, how- 
ever, that before many years have presed away they 
will, under Government control, be shortened by catting 
ofl the windings. But this cannot bo expected at pre- 
sent, and in the mean time the doubling process will 
goon. The writer above alladed to recommended a 
new railway to be made which would accommodate by 
one main line the midland counties, the potteries’ 
district, and the whole of the north of England. Com- 
mencing at London by connections with the goods 
termini of the northern lines, it would run to about 
the neighbourhood of Leicester, where it would divide 
into two forks, the one passing up the Brewash Valley, 
near Sheffield and Barnsley, to the West Riding towns, 
whence it would be continued through the Durham 
eoal-field to Newcastle: the other throngh the potteries 
to Liverpool and Manchester, with connections to all 
the Lancashire towns. To this might be added a 
branch from the neighbourhood of Market Harborough 
te Birmingham and South Staffordshire. Short june- 
tien lines should be made to each existing line, crossed 
in order to throw as mach traffic as possible on the goods 
railway. There are several existing lines, which, being 
scarcely used except for goods traffic, might be utilised 
as portions of these lives, among which are the Ches- 
tereld and Masboroagh branch of the Midland Rail- 
way, the Biddalph and Saudbach branches of the North 
Staffordshire Railway, aod perhaps others. 


I am aware of one great objection which will be 
urged against such a scheme as this. None of the 
existing companies would of themselves offer to make 
the line, because of the opposition they would be sare 
to receive at the hands of the companies whose terri- 
tory they proposed to invade., But I think the difficulty 
would soon disappear were thoy all to unite together 
for the purpose, each contributing capital in the pro- 
portions to which they are interested in the traffic, or 
as nearly so as can be compnted ; pay interest on this 
capital at 5 per cent. (ora lower rate as might be 
arranged), and divide the surplas profits among the 
companies in the proportion to the amount of traffic 
conveyed, and which would in the ordinary course have 
been taken by each of them. Thus each company 
would receive the preflt of its own traffic, and the only 
extra expense would be the interest on tho capital 
employed in the construction of the line; against 
which should be set off tho increased safety of the 
passenger lines and the consequent diminution of 
the asgo aancal. for compeusation, in addition 
to the far greater scope given for developing the pas- 
senger traffic en Hnes almost altogether free from 

There is another point. On lines employed exclu- 
sively for goods traffic there would grow up in time a 
natural desire on the part of the residents in the dis- 
ticta through which it passed to avail themselves of it 
for passenger traffic. This would, of course, bea 
departure from the principle of separate goods lines ; 
but in case of a sufficient amount of trafic from that 
source being likely, athird line might be laid down 
running by the side of the others until the nearest 
janction with a passenger line was reached, where the 
passengers would be handed over to the other company, 
who might indeed work such traffic themselves at a per- 
centage of the gros; receipts. 

I am convinced that if this or a similar scheme were 
carried out it would reduce the chances of accident to 
a minimum, simplify the management, and eventually 
prove a great saving, not only to the companies but to 

e nation on whom the cost of all unneoessary works 
will ultimately fall. 


Manchester. W. H. 


WARMING RAILWAY CARRIAGES. 


(4685.)—-Havrxa some time back in “ong” 
MECHANIC seen several letters on the warming of rail- 


way earriages, and having lately travelled in differeng 


parts of Germany, I found im operation four different 
systems of warming. Three have been described by 
several of my brother readers ; but the best, in my 
0 „ is on the Berlin- Potsdam Railway. The car- 
riages need little or no alteration. You take two pieces 
of chemically prepared charcoal the size of a brick, put 
them in a wire box similar to a rat-trap, set fire to it, 
and you have the carriage warm for eighteen to twenty 
hours without further attendance. I was lucky enough 
to obtain several pieces of Herr Ober, engineer's turner, 
in Potsdam. One piece I laid on the window-eill in a 
wtrong breeze: it gave no spark whatever. Another 
pieeo I lighted and put in a dish in the middle of a 
very room, door and window shat, so as to ex- 
elude all ventilation for five hours. 1 was in the room 
working all the time, and I am still alive and kicking. 
What a boon for an infirm lady or gentleman, aud 
many others who are obliged to travel in the rough, 
cold winter time to sit in a warm carriage. The coal 
is very cheap, about the London price of the best 
Welsh coals, which must indaco the Railway Com- 
panies to adopt the system. 


H. Mrz, 


Factor to the Westfälische Marmor- Werke, 
in Allagen by Soest. 


A GIANT PLANET. 


11686. —Ir Hyrab Sen” will make his calenlutions 
as to the temperature of Japiter's satellites in Centi- 
grade instead of Fahrenheit degrees he will find that he 
will arrive at a temperatare for them about seventeen 
times as great (according to his method of compnta- 
tion) as the one he gives. This alone ought to show 
him that there is some fatal fallacy in hia reasoning, 
and that he has been counting hia degrees Fahrenheit 
like a schoolboy counts marbles, as Mr. Proctor 
suggested he mast have done before ho demonstrated 
it by bis last letter. T. H. 


2 


14687. — IW Hyrab Ben's” letter (4578) there are 
geveral grave mistakes. He sapposes, in the firat place, 


that 1200° Fahr. divided by 600 are equal to 2° Fahr. 


They are nothing of the kind, for let him work it out, 
using the Centigrade scale, for instance, and see what 


he will arrive at. 1200 Fahr. are equal to 618 =" Cen- 
tigrade; this, divided by 600, equals, according to 
“Hyrab Sen's” method, 1 135 „ which, it Hyrab 
V 
Son’a ” method is correct, ought to eqnal 2° Fahr. Bat 
this is not the case, as it eqaals 1:96° Fahr., the reason 
why there is so smalla discrepancy being that the 
zorog of the two scales are not far removed. Again, 
“ Hyrab Sen's method of finding how much the tem- 
perature of Jupiter's satellites would be influenced is 
incorrect—that depends solely upon the apparent dia- 
meter of the plauet ae seen from its satellites, and 
from its own surface. In the case of the farthest satel- 
lite, Jupiter has an apparent diameter of 21°—44’, 
while at the surface of the planet itself of conrse its 
apparent diameter is 180°. Leaving ont the question 
of Japiter's ellipticity, the amount of heat received 
from the planet at the farthest satellite bears the same 
proportion to the heat at the surface of the planet as 
the squares of the above quantities do to each other— 
viz., as 0146: 1:000; that is, the planet's temperature, 
if obtained solely from Japiter, wonld be equal to ‘0146 
of that of the planet. Finally, Hyrab Sen“ asserts 
his belief in the theory that distance per ze diminishes 
the brilliance of an object, and in sapport of his sup- 
position he asks why the earth-lit surface of the moon 
should not look equally brilliant with the moon-lit sur- 
face of the earth. Just for the same reason that a 
lighted candle will appear black when held before the 
sun's disc, the intenser brilliancy of the san-lit portion 
of the moon eclipsing the more feeble light from tke 
remaining portion. Besides, if what he supposes were 
correct—viz., that distance diminishes brilliance—he 
will see that that would give a considerable advantage 
to Mr. Proctor’s theory, as in order to shine as brightly 
as he does, Jnpiter must be immensely more brilliant 
than he appoars to us, and must therefore shine with 
considerably more than three or fonr times the 
brilliance that he would if merely reflecting the sun's 
light. G. F. H. 


DOUBLE STARS. 

(4688.] - TRE following double stars, fonnd since the 
20th July, 1872, are not in “Celestial Objects,” &., 
nor in Mr. Proctor’s smaller atlas. 

OpniucHus. — 12° N. of 8, and 85’ preceding. 
Magnitudes 6, 8. P. 20°, D. 35”. 

Oppiucnus.—A wide double, abont 8° N. of £, and 
20’ preceding. Magnitade of primary about 8. Pre- 
vented taking position of companion. 

Orxivucuus.—A wide double, about 15’ N. of £, and 
25’ preceding. P. 860°, D. 25”. 

OPHIUCHUS.—À rather close double, 8“ N. of 73, 
same right ascension. Magnitude 8, 9. P. 140°, 
D. 1:2", As this double is in the same field as 73, I 
dare say it has been noticed before. 


In my letter 4589, Ophiachaa 2 30’ N. of E, read 
N. of « (epsilon). 


Jamet. Hainant. 


. C. GAUDIBERT. 


THE AUGUST METEORS, 1872. 


[4689.]—I am desirous of directing the attention of 
your scientific readers to the meteoric display which 
may be expected to occar on the evenings of the 9th, 
10th, and 1lth inst., and would recommend all these 
who bave the leisure and inclination to maintain a 
careful watch of the sky on the evenings I have men- 
tioned, so that the details of the a ces, numbers, 
&c., of the meteors may be placed on record. By a 
reference to letter 2528 (Vol. XIII., p. 619), it will be 
seen that daring the interval from August 9 to 11 last 
year I observed no less than 260 shooting-stars, and in 
a similar period, in 1869, 150 camo under observation. 
In the latter year it was estimated that, om August 10, 
meteors appeared at the rate of 88 per home, while on 
the following evening the number wae 40 per hour. 
In 1871 there was a particularly grand display of the 
August meteors. Me. W. Davenport, of Lancaster 
(see Vol. XIII., p. 644), in oompany with thwee friends, 
observed 42 meteors on August 10, between 11h. 80m. 
and IIh. 45. Other observers have also published the 
resulta they ebtained, and it would appear that meteors 
were very numoxous in August of that year, particularly 
so on the 10th and llth. Ou the former date three 
observers at York counted no less than 120 from 
9h. 45m. to 12h. Om., and on the following evening 
they saw no less than 47 in the two hours preceding 
midnight. From the observations made at various 
places, Professor A. S. Herschel was enabled to com- 
pute the heights of 20 shooting-stars. See Quarterly 
Journal of the Meteorological Society for November 15, 


1871. He found that, at the first appearance, the 
average height, in British statute miles, was 66 I. whiis 
at disappearanee the average elevation was 545; their 
velocity per second was 516, and the length of tbeir 
patha 424. The average heights of some af the 
meteors, which had been previously seen, were as 
follow:—Of 16 meteors doubly observed in 1809 = 
74°1 British atatate miles at rat sppearance, 47-6 
at disappearance ; of 10 meteors seen in 1870 = 717. 
544; of 20 meteors observed in Aogast, 1663 81 C. 
67:7. The above figures are given in the laat Beport” 
of the British Association Committee on Lamincsus 
Meteors, which also contains particalars of all the 
large meteors that came under observation during the 
preceding year, and refers in detail to the progress 
made throughout the year in meteoric astronomy. 
Observers cannot, therefore, do better than send to ome 
of the members of the committee the results they may 
obtain during the fortheoming display of meteors 
The observations can then be compared and discossed, 
and in cases where the same sh -star has been 
observed at two different stationa, its height, length ef 
path, and other particalars may be determined. Ob- 
servers must, of conrse, be as acourate as possi ble in 
describieg the paths of the meteors, and should alse be 
careful to note their dimensions, times of appearances, 
radiant pointe, duration, and the like. If this eee 
invariably done, our stock of knowledge in thie depart- 
ment of astronomical science would soon be comatder~ 
ably augmented. WX. IAN F. Daun. 


Hollywood Lodge, Cotham Park, Bristol. 


SPINNING TOPS AND GYROSOCOPES. 


(4690.] —Ax answer to the last question ian Gy’s” 
letter (4581, p. 454) virtually answers all his questiona 
„Taking oat of account friction and the resiatanca af 
the air, the vulocity of the top or gyroscope would 
remain undiminished, the axis would maintain tba 
same inolination to the vertical, and the specds, both 
of rotation aud of gyration, would remain analtered. 

I think “ Sigma's” remark (let. 4592, p- 486) about 
the ball moving in a tangent to the earth's surface an- 
necessarily complicates the question. It would be 
tedious, although qaite easy, to take the feature referred 
to into consideration; bnt the simpler plan is to 
restrict the conditions ef the case first proposed by 
„% A.,“ by assuming that the ball starte in @ direction 
parallel to a horizontal plane, that gravity acte at right 
angles to that plane, and that the rasitianes of the air 
is absent. 

A. “s letter (4594, p. 486) shows curioes contra die- 
tions. He appears to see that it is the lever action 
which makes the centrifugal foree aet pertly in raising 
the governor-balls, when he refers to J. M. Taylor's 
theory. When speaking, however, of the weight and 
cord, he says, The cord has nothing to do witb 
holding it up"! The fact is that the cord has every- 
thing to do with holding up the weight, for it acta pre- 
cisely like the lever or link ef the governor. 


Glasgow, Jaly 27. E. H. 


4691.) - Arx one who reads Sigma'e” letter (4523) 
will soe that he fally confirms my position tmetesi of 
confuting it. That opinion is, that if a body be dis 
charged or propelled with safficient velocity—and mind 
yoa that this propelling power be kept ap continaonusly 
—that said body would maintain a straight coarse in 
spite of gravitation. I suppose that no one will 
that if a cannon were pointed upwards and a ball 
from it with a continuous propelling tus attached 
thereto, that said shot woald never return to po 
gravity any more; and if this be trae vertically, why 
not equally so horizontally? I never dispated the fact 
that a cannon-ball yields to the force of gravity as is 
velocity decreases, but do maintain that it cannet fall 
in the same time asthe ball left to fall freely, and 
invite Sigma“ to controvert the following proposi- 
tion: Take a light globe tied to a string, and ran 
swiftly; it will follow in what is commonly termed s 
horizontal line as long as the speed is maintained. Lf 
is evident that the same would take place if it were a 
cannon-ball if sufficient speed was attained. Now, it 
cannot be said that the cord holds itfup, as it o 
drags it along. I maintain that propelling it 
have precisely the same effect as the cord has; and 
allow me to ask, oh where and oh where are poor 
gravity and the parallelogram of forces ia thia case? 


A., Liverpool. 


MONOLITHIC BUILDING. 

[4602.) —Ew reply to Epsilon” (let. 4576), I trasi he 
will forgive me when I criticise his criticiam. Were ! 
or any other man—adopting oar friead ‘‘ The Hae 
m ious Blacksmith’a’’ word, monolithic, as distinative 
of a concrete form of stractare—to admit the presence 
of joints properly so-called, we should at once plead 
guilty to having employed a word the significance of 
which we did not understand or knowingly misapplied. 
„Epsilon“ is perfectly right as to his theory of comand 
ing surfaces, but wanders away imo a consideration af 
the cementing process in ordinary brickwork. Now, 1 
will not admit that any comparison can be made 
between a good concrete wall and a brick ane; the firs 
is a solid mass of matter, every particle of which is 
possessed of greater tenacity and resistance them bri-k 
itself, to say nothing of pin. joints of mortar, im many 
cases not better than so mach mad. Only fancy e 
brick wall pat up in such weather as we are now 
experiencing, when the workman can hardly epresd 
his mortar to get the brick in poeitien. To talk of 
tenacity in sach work is to insalt the ot 
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Ave. 9, 1872. 


any reflecting mind. My J!!!! S O a T N O N was drawn 
between stone and concrete, and in auy discussion on 
the relative merits of building material I should 
decline to entcr were brickwork, the only and sole 
merit of which is facility of construction, permitted to 
tako a placo. I certainly committed aslight lapsus when 
inmy former letter I compared the jointe of stonework 
and concrete az in the latter. The addition of a layer 
of material cannot bo said to constitute a joint any 
more than the addition of a load of hay toa rick ean 
be said to do so. Did“ Epsilon” evar see a large work 
exocutcd in plaster ? and if so would he say that thero 
were joints in it? I venture to say that if the work was 
well execnted, not only would it be impossible to find 
any, bat that absoluto fracture would fail to show 
where the additions of material had been made; and 
so it shonld be with concrete—the frames should be 
raised aud the work progress in such a manner that 
the surface ia never permitted to bake, when, due care 
having been observed in propertioning and mixing the 
materials, a truly monolithic structure would result. 
Wo are as yet in the infancy of this matter. True, the 
ancients knew and practised the system, bat the light 
brought to bear by science in the preparation of 
cements has rendered its application at once simple 
and effective, so that those who will take the trouble to 
inquire for themselves may look forward with confi- 
dence to the day when it will be gererally adopted. 
That failnres have happened, and will occur again, is 
only in the nataral course of events, but so surely as 
truth ever overcomes prejudioe, so surely will concrete 
building, whether truly monolithic or not, supersede 
brickwork. In the game number of “ours” as the 
letter of Epsilon“ I find a selected article from the 
Aberdecn Journal on concrete, bat from the description 
there given of the process it is not properly named. 
It is a system of cement puddle or grout construction, 
and could never be depended upon as compared with 
true concrete, though doubtless for cottages as described 
it auswers every purpose. M. G. C. 


AND SIMPLE STEAM ROAD. 
CRUSHER. 


(4608.]—A oRUEL means of coercive restraint the 
bearing rein is, doubtless, most troly stated to be, and 
„Old Plonghwan ” (let. 4434, p. 884), deserves much 
credit for drawing attention to the evil. But there is 
yet another form of barbarity to which ali our horses 
alike ate subjected even against the will of their 
ownere—namely, the custom of leaving the sharp 
macadam of a newly-repaired road to be gradually 
worked down in the course of publio traffic by the 
horses’ feet. This practice, although it has been much 
denounced and condemned, is yet everywhere pre- 
valent, and the costly and cumbersome steam road 
crusher is. owing to its limited local applicatioa, not 
likely to find much general favour, A cheaper an 
mere handy appliance is very much needod. Now, 
while recently looking over an illuetrated description 


INEXPENSIVE 


of a steam plough, in a magazine, the thought 
ocourred to mo that such a contrivance might be 
utilised on a common road by merely substitnting a 
heavy stone or iron roller for the plough, all the other 
opparatas being retained without alteration. Mov- 
able barriers might be set up at (say) 200ft. or 800ft. 
apart, balf across the section of road. ander tho 
operation, the other half, aa is usual, being retained 
for trafic. The roller might then be run by a sta- 
tionary engine to and fro over the metal till ora~hed in. 
A small roller might trundle immediately bebind tbe 
large one to act asa pawl to obeck recoil in casa the 
rope should give way, which would be more particalarly 
needfal iu asceuding inclines. This simple apparatus 
might be promptly set up, and as easity removed in 
almost any locality (except on very steep inclines) st 
a small cost when compared to the ponderous machine 
which is occasionally and exceptionally brought ont to 
do similar duty. I send the above euggestion for what 
it may be worth, and shall be very pleased if it may 
be found practically available to lessen needless animal 
suffering. ANIMALS’ FRIEND. 


% VERITAS“ AND THE PENDULUM. 


14694. —I oaxxor understand what “ Veritas” is 
attempting or doing in letter 4606, page 489. Why 
does he multiply the seconds in a month by the seconds 
in a day? Aud why divide this by the number 830, 
and then tho square root of the quotient by r, and by 
the n° to log. 0°00072332 ? What is the latter quan- 
tity, and what is he going to find ? 

The polar diameter is not 7900:18 miles. Neither 
is the mean diameter a geometrical mean between the 
equatorial and polar. It is twice as near to the for- 
mer as tothe latter, because the larger diameter applies 
to two dimensions, and the smaller to only one. 
Coming to his second letter (4645, page 514), he is 1 
in placing the earth's mean diameter at latitude 45 
It is at 86° 16’, and is the mean ef three extreme ones, 
the polar and two equatorial diameters, instead of one 
of each. The mean diameter is that which the earth 
would have if moulded into a sphere without change 
of bulk. It is not the mean between only two, the 
largest and amalle:t. He is right in placing this at 
45°, but wrong in calling it“ the mean diameter.” 

f The strangest thing, however, is whenoe he has 
got his false data of tho feet fallen in a second. These 
aro half the velocity acquired in a second, and the 
latter is x the length of second’s pendulum at the 
same place. Nothing has been more accurately mea- 
sired than the pendulam at various Iatitades. It is 
(according to Airy’s work, referred to in his first letter, 
paze 489) 3901677 inches + 20377 gin.“ lat. This is 
for the sea-level, and shows that the longest pendalam 
possible, namely at the polar aea-level, would be 


8921704 inches; and the shortest possible at any 
sea level— namely, at tho eqoator—is 39 01677 inches. 

Now, the latter multiplied by A exceeds 33 feet. It 
gives 895-09 inches, or 32:09 fent. So that there is no 
jatitnde where the fall of bodies in a second, at the 
sea level, is so small as 16 feot. Veritas“ contra- 
dicta himself by saying—first, it i is 16°03 feet, at a lati- 
tade within fonr miles of 45°, and afterwards that 
„somewhere“ it is 16 feet, and that point is 45° 
latitude.“ The real fall at 45° is 16'096, and at the 
equator 16:0415. To get to a place where it is as little an 
1d feet, we must either descend helow any mine or 
ascend above any mountain yet climbed—namely, more 
than five miles, even at the equator. I lately remarked, 
on the metrical qnestion, that if we were ever to adopt 
Sir J. Herschel’s proposition of augmenting our inch 
and foot by one-thousandth, so that a cubio foot of 
water might be 1,000 ounces instead of 997, and his 
module“ of 50 new inches (or 60:05 present ones) be 
a decimal fraction of the polar axis; then the new foot 
would represent the quarter-second fall of bedies some- 
where, at some accessible height on the Qaito Andes ; 
bat it would still bea little short of the fall at any 
place inhabited. E. L.G. 


P. S.—“ Veritas“ cannot deduce the mean fall here 
on earth from the moon's fall per second, as if the 
latter were known by some independent measure! Of 
course her distance (and hence hor velocity) aro enly 
measured by her parallax and our measures of degrees 
on the earth, and the former can hardly be known to 
four figures; evon the latter are uncertain beyond 
the fifth figure, while pendulam lengths are pretty 
certain to the seventh. The nearest miles to the earth's 
equatorial diameter are 7,926, but to the polar 7,899, 
and to the mean 7,917, instead of those he has found. 


PROPOSAL FOR UNIVERSAL STANDARD MICRO. 
METER EYEPIECE FOR MICROSCOPES, &. 


14695.) —Some of your readers may be interested in 
learning that I havo calculated and completed a com. 
pound micrometer eyepiece which I think might be 
nsed as a standard onc. I have had it in use for some 
months. It is not mere theory. I give a few reasons 
for considering it a standard. 


1. It magnifies jnst ten times of itself, which is an 
easy multiplier, and is not like any I can hear of. 
2. It shows the magnifying power of any objective 
(simple or compound) at sight, by measuring the size of 
the image formed by the objective of a stage micro- 
meter ruled to 100ths and 100Uths of an inch. 
3. It shows the magnifying power of the combined 
objectives and eyepieces by multiplying the magnify- 
ing power of the objective by 10, its own power. If 
the objective be 10 x, and the eyepiece (or ocular) ba 
10 *: then 10 x 10 gives 100 = the magnifying power 
of the whole combination. 
4. It will show the real size of the original object. 
5. It will enable us to calculate ensily the magnify- 
ing power of any other eyepiece used with the objec- 
tive. 
6. In the telescope it will show the real size of the 
image formed in ths focas of the telescopic object lens 
or reflector. 
7. It will measure the breadth of the pencil of light 
emergent through the eyepiece of a teleseope, and 
show its magnifying power. 
8. In the spectroscope: It shows at once the distance 
of the Fraiiuhofer lines in the spectrum formed in my 
(Browning's) spectroscope. 
9. It will show the relative dispersive power of the 
prisms by the distance betweon the Fraunhofer lines. 
10. It will give a rougb measure of angalar magni- 
tuda. 
11. It makes the focus of any object for parallel rays 
easily calculable. 

12. It veritios its own utterances as to magnifying, 
for any ono can see it magnify by 10. 
Gzo. FINDLEY. 


RADIUS OF SURFACEJOF OBJECT-GLASS. 


(4696.)—In reply to Mr. Oldftcold and Mr. Vivian, I 
would take any amount of trouble to get my object- 
glass better corrected, if Mr. Oldtivld will giv» the kind 
assistance proferred in his letter (4483, p. 412). The 
actual clear aperture of the object-glass as mounted in 
a plain screw-down brass cell, is 4 /10iu., the real 
diameter is 4%ioin. If Mr. Oldtzeld thinks 70in. long 
enough by bis proportion for the above diameter, it 
would save some of my present work. There is one 
thing Iam yet in donbt of. Is it possible that my 
flint lens is too thick in proportion to the crown? I 
will state the measurements in decimals of an inch, 
and perhaps matters may be improved in this reapect. 
Crown in centre 35, om edge 18, flint in centre 26, 
on edge 35. With regard to the quality of tho glass, 
I cannot see any veins or strim, only a very smali seed 
or air bubble, one in each lens, and in both oases close 
to the edge. In examining photugraphio lenses I have 
often seen these veins by holding the lena between the 
eye and a bright cloud oe a lamp. As a certain dis- 
tance is reached, they show very plainly. This test to 
my lens, with even the crown taken separately, did not 
reveal any. 

I must now plead guilty to having given some 
wrong specific gravities of the glass. The frazmenta 
do not vary to the extent I gave in mv letter (435) on 
page 855. Perhaps it would be better to say nothing 
abont a bad workman quarreling with his tools as an 
excase, bat I found that one of the knife edges of the 
balance was broken. Before going to work, according 
to Mr. Olddeld's directions to get au accurate speeiho 
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also the balance put in first-rate order. The water 
used was distilled, the temperatare kept to 60° Fahr. 
A mean of one dozen results on the lenses and frag- 
ments inclnded gave 2:5529 for the crown, aud 8°6452 
for the flint. A still more carefal test of the object- 
glass itself last wook gave, to my great satisfaction, 
exactly the same rosult even to the fourth figare, which 
I have no doubt is the real thing. I shall be very 
glad if Mr. Oldfield will set me to work with some 
new curves. Does the above agree with my refractive 
index given some time since—viz., 638 for the flint, 
and 529 for the crown, both of which I took some 
trouble over ? W. H. Casa. 


COMPARING ELECTROMOTIVE FORCES. 


[4697.]—Rerengine to letter 4610, p. 490, I beg to 
assure Pi“ that the three equations contained i in my 
letter (4475, p. 411), are quite correct. The term gis 
should, however, be preceded by the sign + in the 
second, and by — in the third equation, or vice 
verd. Bearing this in mind, these equations hold 
generally, and not merely when the carrent in the 
galvanometer is nil. I derived them from the follow- 
ing consideration, that “tho sam of all the produots 
of the separate intensities and resistances in any 
closed circuit equals the sum of all the electromotive 
forces in the same cirouit.” This isa natural conse- 
quence of Ohm's law, by which the product of the 
intensity and resistance in any part of a cirouit equals 
the fall of tension in that part. 

The trath of these equations may be shown in 
another way. By considering Eı alone to act, tind 
the current it would cause in the galvanometer. Do 
the same with Es, and the difference of these expres- 
sions must represent the actual current. It is: 

Ei (r+ y) - Ea (R + 2) 
(R i) FTT RTT Tr 
Now, by eliminating ii and iz from my second and 
third equations, with the assistance of the first, the 
above expression is also arrived at, thus showing the 
accuracy of the equations. 


tg of 


BOAT BUILDING. 


[4698.] —Wovrp some practical boat-building corre- 
spondent kindly give me information on the following 
pointe—vie.: Wherein consists the su y of 
diagonally-built boats ever clincher-built ones? Are 
they more difficult to build? Are they lighter, with 
the same degree of strength? Are timbers required ? 
Is the planking at and about the midships continued 
from gunwale to gunwale round the keel, or fixed to 
the keel as in ordinary clincher building ? 

I have frequently built small craft clincher fashion, 
and am thinking of bailding a small lifeboat to coast 
in, l4ft. long » Aft. beam, with air-chambers, A., and 
decked over, canoe fashion, and think it best to build it 
diagonally, time being no great object. I would there- 
fore be glad of the above information, or any other 
ideas in connection with the matter. Ishould mentien 
I am intending to bnild it of two jin. skins af white 
spruce or yellow pine, and would also wish to know if 
the timber would be suitable, and of sufficient strength. 


CaNORIST. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Whitworth Scholarships.—Tho following were 
the auccesaful candidates in the competition for the 
Whitworth Scholarships, at the Science and Art Do- 
partment of the Committee of Council on Education, 
South Kensington: — Robert H. Smith, aged 20, 
mechanical engineer, Edinburgh; Albert E. Seaton, 
23, draughtsman, Hull; George W. Sutcliffe, 23, joiner, 
Bacup ; John C. Jefferson, 21, mechanio, Leeds; Henry 
G. Willis, 24, student, Trimley, near Ipswich ; Frede- 
rick H. Millington, 21, millwright, Worsley, near Man- 
chester; Edwin G. Field, 20, engineer's apprentice, 
Wolverton; Robert Cosy, 20, student, Belfast; John 
C. Fell, 20, mechanical engineer, London; William 
Firkin, 21, analytical chemist, Crewe. 

Maine Power.—The State of Maine is in one 
sense the moet powerful State in the world, although it 
contains only 8U,U00 square miles. It has about 1,800 
lakes covering nearly 3,000 miles, nearly all of which 
lie at the head of rivers ranning to tie sea, and their 
great altitude gives to the descending water an immense 
power. Rangely Lake is 1,500ft., and Lakes Umbagog 
and Moosehead are each over 1,000ft. above the level 
of the sea, and the whole surface of the State is, on 
an average, 600ft. in elevation, so that the waters of all 
the lakes ond rivors must fall that distance. It is 
estimated that the total water-power of the State is 
equal to the combined working energy of 4,009,000 
horses or $4,000,000 men labonring day and night all 
the year around, or, oounting only that available, ex- 
ceeds the actual working power of all the men in the 
United States, Eugiand, France, aud Germany. 


Submarine Photography. — According to 
the correspondence of the New York Herald, an in- 
genious plan has been adopted by Prof. Agassiz's ex- 
pedition for determining how far the sabmarine 
regions are pervious to light. A plate prepared for 
photographic purposos is inelosed iu a case s0 con- 
trived as tu be covered by a revolving lil ia the space 
of forty minutes. Tue apparatus is sank to tho re- 
quired depth, and at the erpiratiou of the period 
stated is drawn ur aud developed in the ordinary way. 
It is said that evidonce has thus been obtained of tuo 


operation of the actiuio rays at mach greater depths 


gravity, I got the weights most carefally adjasted, aud | than hitherto suppose possible. 
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REPLIES TO QUERIES. 
— —— 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocbarge is made for inserting letters, 
queries, or replies. 4. Commercial] letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inquirers. 


(11589.J—Dry Steam.—Will E. L. G.” kindly 
refer to experimental proof that 301b. steam suddenly 
relieved of half the confining pressure will at once 
expand to not only double bat to nearly four times its 
volume. I do not remember to have seen this stated 
before, but that is no reason for denying ite correct- 
ness, nor does it seem to be improbable, but I shonld 
like to cee it proved. If it be so, the sudden expan-ion 
of compressed steam will cause more of the apparent 
loss of heat than I supposed to be caused by its expnn- 
sion alone. A., Liverpool,” is mistaken in supposing 
that I attributed the increased pressure of superheated 
steam tothe increased quantity of water in it. Its 
elasticity may be increased justas that of any gas may 
be, by increase of temperature alone; but when steam 
is heated in contact with water, its increased tension is 
caused chiefly, not exclusively, hy the increased quan- 
tity of water in the form of vapour, and the increase of 
ita tension is very great in proportion to its sensible in- 
crease of temperature. As before stated, I do not think 
the increased tension of dry steam is the chief reason of 
its advantage, but that the excess of heat allows some of 
it to be tranemuted into power, without any steam 
being condensed into water. I do not know that this 
opinion is generally accepted, but it is, I believe, 
correct, or nearly s0.— PHILO. 


112108. —Staining Glass.—"Clinchey's” reply 
(p. 491) confounds three perfectly distinct things, the 
making of colonred glass—(i.e., tinging ita ingredients 
in the manufacture), painting on panes of glass with 
vitrifiable enamels, and the staining the same yellow 
or orange, for these are the only two stains yet dis- 
covered. The “very fine red“ he first copies is 
merely red enamel for porcelain, or such as we see on 
the old German glas beakers. Being“ fine “ only as 
an opaque paint or by reflection, it would, in a window 
morely adorn the outside, and have no more effect 
within than so much sealing-wax. The same applies 
to all the other recipes with which he favours the 
querist. The yellow stain he describes indeed, but 
with no hint how it is applied; and doubtless a green 
of some sort bas sometimes been produced by this 
Fellow on one side and a blue on the other,” but he 
describes no blue! Oxide of chrome has not “ been 
employed to stain glass green,” but only to make green 
ginss—i.c., to tinge it in the melling-pot, which copper, 
however, does more richly. The chrome green is used 
only for trinkets in which also gold and uraninm are 
employed to tinge glass, bnt not that of windows. 
The other tinging metals in use for window glass, 
besides copper (which gives both the fivest red and finest 
green) are only cobalt for blue, manganese for violet, 
antimony for orange, and silver for yellow. Of all 
these, the only colorant known to stain glass already 
made is silver, either alone or alloyed with antimony. 
The silver, to stain yellow, may be either metallic or in 
the form of Chloride, and being levigated with a cream 
of clay or ochre (merely as an inert diluting vehicle) is 
spread and dried on the glass, being afterwards scraped 
off any parts that are to be left unstained ; and when 
it has been exposed to a red heat, the laver being 
seraped or washed off, can be used again. The parts 
covered by it are found to be as transparent as before, 
bat tinged yellow to a depth of a fortieth or even 
twentieth of an inch. With the antimonial silver, a 
eimilar stain, but of a dull orange or sherry colour, 
far less valuable artistically, is produced, and even 
one miscalled “ red.” Antimony alone, or in excess, 
has no effect ; nor have means of staining in any other 
colour been tound, though these have been practised 
for at least five centuries. Panes thus stained yellow 
have even superseded, for use in windows, all glass 
manufactured of tbat colour in fusion. It is to be 
noted that when, asin the Munich style of glass paint- 
ing, the same pane is to receive both enamel colours 
and either of these stains, the paintiug and stain must 
be on opposite sides, or they woald ran together in the 
burning, and spoil each other. In the golden age of 
this art, till the end of the thirteenth centary, neither 
these stains nor any painting in colour was yet known, 
(the only enamel applied being shadow. colour) nor 
was even any glass that we should call white, pro- 
ancible! Those who made the glorious windows of the 
Cathedrals of Chartres, Bourges, the Sainte Chapelle, 
or the Trinity Chapel, Canterbury—works of art as 
impossible for modern man ever to replace as to build 
u new Parthenon, or paint a new Vatican—bad no glass 
that we should deem good or colourless enough for the 
rudest ponny drinking vessel or toy, or any outhouse 
window.—E. L. G. 


112140.) Chemical (U.Q.).—In answer to Mr. J. 
S. Hoyles, it is my opinion taat Professor Dolbear's 
method for making potussiam is not dangerous. The 


explosive compound, which is formed in the ordinary 


process of manufactura, is a compound of potassiam | been so much weakened. From a pint to a quart of 
with carbon monoxide. Now, carbon dioxide is not plain tepid water can be used in winter, or quite cold in 


present in Dolbear's method of manufacture, and from 
the ingredients used, I think it is impossible for an 
explosive combination to be formed. It remains now 
to be scen whether the process is commercially useful. 
Certainly the separation of the metal from the paraffin 
oil will be no hindrance to its introdaction, it needs 
only to be poured away or filtered, for potassinm is not 
solable in that menstruum.—GRORGR E. Davis. 


112153.J—Ant Hill Earth (U.Q.).—I know 
nothing of the above, bat il Proven” will sift his 
Bath-brick fine, add one-third whiting, and wet with 
brine of eommon salt, not too strong, he may barn his 
moulds and blow them out clean with a bellows; bat 
you must guard against exposing your moulds to the 
action of the atmosphere as they absorb it very rapidly, 
and in dryiog again are apt to explode; therefore, when 
once dried and burnt keep in stove or oven until 
wanted. The same material can be crushed, sifted, 
and used over and over again. These can be fired very 
hard and clean, making good sharp work. Paraffin I 
have fonnd as good; in fact, to my fancy, better than 
wax.— JACK OF ALL TRADES. 


(12167.}—Dry Soap (U.Q.).—I don't know much 
abont it, bat I started to repair some machinery at a 
dry soap works; they caught me looking at them, so 
they sent me off before 1 had got all particulars. They 
bad a pair of rollers like those that grind clay ina 
pan, by means of which they ground soda, tallow, and 
some sort of whiting or clay—lots of soda, lots of clay, 
and little tallow. The heavy rollers are to well mix it. 
When they had well groand it they shovelled it out 
into low boxes about 4ft. square and Gin. deep. There 
they let it lay till it dried a little (it won't stand drying 
with steam or fire, it melts the tallow). Then they put 
it into a mill, something like a coffee mill, and knocked 
it abont, and it ran out anderneath, dry soap. There 
is a firm not quite a thousand miles from Bradford, in 
Yorkshire, where they make lard out of soap-suds, 
which they get from washing machines at factories ; 
the residue makes tallow for dry soap.—OUTGENIOUS 
WHITESMITH. 


(12167.]—Dry Soap (J0.Q.).—"‘An Old Weston 
Subscriber” has not, I see, obtained na answer to his 
query, so I will now do my best to help him. Dry soaps 
may be made in many ways. I know several manufac- 
turers of them, and they all nse different processes. 
This is one process: Boil 9 parts of soda-ash (contain- 
ing from 8 to 12 per oent. of caustic) in 10 parts of 
water, and add 10 parts of fat of any kind; keep con- 
stantly stirred, and add 89 parts of soda-crystals; keep 
hot nnd well stirred until all the crystals have melted 
or disaolved in their water of crystallisation, thea run 
ont into shallow iron trays, and keep constantly raked 
about, with a very fine-toothed rake, until cold. The 
dry soap wiil then be in a powdery state, and ready for 
doing up.into packets. Another process is to melt 
80 parts of soda-crystals in their water of crystallisa- 
tion, and add 15 parts of hard white soap until dis- 
solved; itis then run ont as before, raked into coarse 
lamps, and afterwards ground in a mill. A third pro- 
ceas may let my readers into a practical exposition of 
the gaying, one-half of the world doesn’t know how 


summer; the cold is usefal when the vessels gire 
constricting, or where actual piles are presen 1 
should not use it without. As regards medicated water, 
that would only be used in urgent cases of illness, och 
as a soapy lather would act as an irritant, and the 
starch as a counter-irritant. The best form of instra- 
ment is an indiarabber one, which can be bought for 
not more than 68. 6d. at any indiarabber shop. It is 
a hollow bulb, with abont 18in. of tubing at each en 2. 
With such a one avy quantity of water can tè 
pumped; to any one a stranger toits use I won!? 
privately send instractions. Most good doctors know 
the value of it, bat very few have experience of a cce- 
tinned use, because patients, as a rale, do not like any 
trouble; it is a good thing for medical men they do n 
Even if a strict course of diet was ordered to a half- 
dead patient, ii would be considered very hard fo be 
obliged to restrict oneself, and for a doctor to ac: 
strictly conscientious means poverty to one strugeliaz 
for a living. An old woman doctor (12172) recomme cis 
cabbages, turnips, carrota, &c., which are quite righ? 
for a person in good health, and digestive orgens 
sound, bat awfully flatalent for weak stomachs, and I 
now know numbers of costive persons who dare rat 
eat them, in consequence of not being able to dig: 
them: the remedy in that case is worse than (i> 
disease, and I know it to my cost. It appears to a» 
from a long experience that the proper conrse is to eat 
food which easily and quickly digests; take no medicina 
to farther weaken and irritate the macous mem braze, 
but empty the bowels by means of the enema, and in 
coarse of time the system will strengthen and allow 
you to eat green stuff as mach as you like. That is 
precisely what has taken place with myself. I eat anx- 
thing now, but continue the enema, through the loser 
gas. ee still my weak part, although I have no pile. 


(12172.]—Constipation.—I fally indorse the 
views of “A Physician” on the above subject, as io 
the constant use of white bread aggravating. if not 
being the main cause in many cases, of confirmed con- 
stipation, though at the same time whole wheat or 
brown bread are not always suitable means of relieving 
it, as many weak stomachs and bowels cannot bear tbs 
irritating effects of such. Vegetables and fruit ars 
much more suitable in such cases, with dailv ablation. 
Dr. E. Johnson's theory is that nervous excitement 3 
the cause of constipation—tbat is, the cause of the 
arrest of the alvine secretion. The cause of constin» 
tion, therefore, does not reside in the bowels ttem- 
selves, but in the nervous system, and can only te 
cared by a remedy which has the power of alla) iog 
excitement, and strengthening the great netrwas 
centres.“ He regards the hydropathic treatment as a 
great means of cure, as drags of any kind only reliere 
for a time, leaving the system weak and more éusex,- 
tible to a future attack. He also regards it a moet un- 
natural practice when the bowels are slaggish to have 
recourse to the constant use of medicine, as in almost 
all cases the feces has not been secreted, and the esc: 
of the purgative is simply to force and expel that from 
the bowels that natare intended should be retainad 
some time longer. He also holds that the entire af ‘be 


the other half lives.” A dry soap is made by this food is taken up into the blood, except indigestible sab- 


process by a a dry-soap maker in one of the northern 
counties. A soap is made by the first process, bnt with 
only 20 parts of soda crystals instead of 80, and this is 
afterwards ground up with not a very definite guantity 
Glauber's salts. The following are analyses I made 
some time since of the firsat and last specimens :— 


First. Second. 
Fatty acids 10000. 8774 
Sodium chloride . 1°228 ... 1046 
Boda crystals . 79'440 ... 14936 
Soda ash at 50 per cent. ....... . 8510... 2244 


Glycerine and sodiam sulphate 822 .. 78-000 
100-000 ... 100 · 000 


—GEORGE E. DA vis. 


112170.) —Dyeing (U.Q.).—I know of no associa- 
tion for the chemistry of the above, but you might 
apply to Lockwood and Co.; I believe they publish a 
good work npou dyes in general—JacK or ALL 
TRADE B. 

beg 


112172.] — Constipation. — I to inform 
“ Saxum ” I have used the enema daily, and still con- 
tinue; as regards its continued use, that must depend 
upon circamstarces. Mine was a bad case. I may 
explain: At two years of age had a fall, which resulted 
in a determination of blood to the head; at fonr years 
my parents were informed that by the age of fourteen 
I should be a confirmed idiot; at fourteen a capital 
head- piece, but very weak constitution; put to hard 
work and long hours; at twenty-one very costive and 
head-ache; twenty-three, a continuation, with great 
mental anxiety, piles, rheumatism, sickuess after erh 
meal, and considered physically broken down, and 
mental powers weakened; at twenty-nine gave up my 
doctors, took to acientitic parsuits (as a recreation to 
divert the mind), with excellent results; had a great 
deal of out-door exercise, but bodily ailments still con- 
tinued; at thirty-two cured myself of rheumatism with 
egg liniment (try it); at thirty-three operated on at 
S. Mark's for piles (a good cure, but in my case not 
permanent: given np as incurable); took to the enema 
at thirty-four, and in three months my old friends 
forsook me; at thirty-seven I have not taken a dose of 
medicine, nor needed one, for three years. A debility 
of the system to a slight degree is left, the effect of so 
severe a drilling. My experience shows me that I 


pine a daily use of the enema, bat in some cases 


stances, which pass without ondergoing any change, 
and that no part of it is expelled in stool or fæces til 
secreted from the blood into the bowels. Among other 
reasons, he gives the case of a patient kept alive dy ths 
daily injection of mutton broth, and the yelks of egg. 
his bowels being regalarly relieved every three or foar 
days of a well formed and healthy stool, possessing all 
the properties of an ordinary ejection. Another 
instance: you daily administer medicine, and daily the 
bowels are opened, though no food is taken. Sarei; 
if the common-received notions were true that the 
stools are the residuum of the food it would be a matter 
of great wonder, since ont of nothing assuredly nothinz 
can come. There are thousands of individuals who ars 
constitutionally relieved only once a week, and som- 
times once a fortnight (of a spare habit of body, with 
good appetite), whereas others again are daily relieved. 
If the old medical theory is correct, what becomes cf 
all the refuse accumulating in such individuals, the re- 
tention of which gives them no trouble whatever. I 
recommend the perusal of Dr. Johnson's pamphlet on 
constipation and indigestion to those of your readers 
suffering from such ailments. I could write mach 
more on the subject, bat fear I have already tres pa ase 
too much on your space; but the aubject is oe of soea 
importance, no doubt, to many of your readers, more 
especially to those who are brain-workere, and those 
following sedentary occupations (the great safferers 
from constipation), as the man labouring by the een: 
a 5 and whose aleep is sweet, seldom saffers.— 


112173.) —Coloured Inks.—The fault of many who 
make coloured inks from the aniline colours is, that 
they make them too strong. I have for a long tima 
written with magenta crystals dissolved in water; fora 
red ink it is very brilliant, and I have never needed 
that it should be thickened with gam. I have never 
used Sugar either; it might certainly increase the bri- 
liancy, but my inks have always been as brilliant as I 
have cared to see them.—GroarcE E. Davis. 


(12245.}—Ohemical (U.@).—Mr. R Tervet does 
not say whetber he wishes for a method for separating 
the illaminants from coal gas, on the analytical, or un 
the large scale. Presuwing that he wishes to do it oa 
the large scale, he has ouly to pass the cual gaa 
throagh a small column filled with flints, down which 
highly concentrated oil of vitriol is poared in a con- 
tiuaons stream. The olefines will be absorbed, hile 


every other day would do, where the lower gut has not | the vitriol will only take up traces of the marsh gas. 


= — 
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If a eudiometrical analysis is required of the gas, the 
olefines must be absorbed by a ball of coke saturated 
with a solution of sulphur trioxide in hydrogen sul- 
phate, and when the absorption is complete, to remove 


the acid fames with a potash ball.—GEOROR E. Davis. 


[(12269.}—Staining Leather.—A solution of salé 


of tartar or common soda will stain leather brown. 
The gloss is pnt on by rubbing with a piece of hard 
wood.—E. M. 


(12272.] —Electrotyping.—To W. H. H. C.—The 
objects I am trying to electrotype are wood engravings, 
the electrotype to be used to print from, instead of 
printing from the engraving. en I have obtained 
the thin shell of copper by the deposit, it is quite 
evident I must have something to mount it upon before 
being able to print from it; those used in the printing 
trade are upon type metal, how is this type metal made 
to stick to the copper? I have dusted the copper over 
with powdered rosin, and poured melted metal on, but 
it wonld not answer at all. I have seen some electros 
with very thin coatings of copper indeed, and which 
appeared to me as if the copper had been deposited 
upon the metal stereotype, instead of being deposited 
on a mould and filled up with metal at back; perhaps 
this is the right process after all in this department of 
‘electroty ping. Up to now all my moalds have been of 
guttapercha: I could not make wax moulds take a 
deposit anyhow. I see another correspondent 
(qy. 12485) ia inquiring for information respecting 
electrotyping, for the same purpose—viz., electrotype 
blocks for printers.—Zoo ANDRA. 


12276. — Boiling under Pressure.— W. W.” 


does not say at what temporature he wishes to boil his 
liquid. A Papin’s digestor is the best thing to use, but 
any vessel atrong enough in which the lid“ coald be 


kept down would do.—E. M. 
(12277.J}—Aniline Black.—A. Muller gives 


parts sulphate of copper, 16 parts of chloride of ammo- 


nium, and 40 parts of aniline salt, are dissolved in 


500 parts of water, and warmed to about 140° Fabr., 


then removed from the water bath upon which it has 


been heated. If black onough, it is to be exposed to 
the air for a day or two; if not, heat again before ex- 
posing. After being well washed the powder or paste 
is fit for use. 
think this will zuit W. W.“ — GEO. E. Davis. 


(12278.]—Mercury.—The symptoms of mercurial 
poisoning are said to be unmistakable. A coppery taste 


in the mouth, loose teeth, and spongy gums, and go on. 
The remedies are the dilute sulphuric acid of the 
Pharmacopsia, lime or lemon juice, and saline 
aperienta. For the throat, use a very weak gargle of 
chloride of lime. Don’t follow this advice unless you 
nor it ie mercurial poisoning from which you are 
suffering; althongh yon can’t do any harm by using 
the remedier, you may be neglecting the beginnings ” 
of something else.—Saut RYMEA. 


[12280.]-—Winter’s Machine.—The wire pass- 
ing throngh the wooden ring may be of brass—prefer- 
ably so, in fact. I suppose it increases the length of 
spark by collecting more electricity.—E. M. 


(12282.}—Holes in Valve- Board of Har. 
monium.—These are made long for convenience. 
You may make them round if you like, but you won't 
get them tighter then. It is not the shape of the 
holes that is at fault.—K. T. L. ' 


(12288.]—Radius of Object-Glass.—I send 
“u Amateur a set of curves for the discs named. The 
flint glass must be gronnd to the following radii, or on 
the following tools :—Convex side of flint lens must 
be ground to the radias of 102in. and the concave side 
to 17in., ditto that of the crown must be ground to 
17/1oin. by in., both oonvez.— W. OLDFIELD, 


[12802.)—Stains in Oak Plank.—Try orxalis 
acid and water, or weak muriatic acid and water. The 
firat removes all ordinary stains from most woeds.— 
E. M. 


(12304.)—Phrenology (and Electric Sparks.) 
I am quite sorry for Sigma.” I had no intention 
of hitting him so hard as from the tone of his letter at 
p. 492 it is evident I have done. This he will of 
course deny, bat nothing short of extreme irritation 
can explain or excuse his ill-mannered reply, of 
which, however, I make no complaint, as bad language 
injures those only who use it. Sigma,“ as is natural 
with a man of his temper, thinks that I, who doubt 
hia infallibility, cannot know what I write about, bat 
the proof he gives is in this instance a queer one, for 
he abandons the opinion he gave at p. 418, to adopt 
that I gave at p. 468, which is that all but unive y 
held by all great writers on the subject. At p. 492 he 
asserts, as ik he thonght it was denied, that children 
from their birth have very diferent powers and dis- 

ositions; bat allows that they know nothing they 

ave not learned, which is exactly what the great 
writers tanght, who, he says, were never more mistaken. 
He does not tell us what writers he did refer to, and 
says he does not know or much care whether Jobn 
Locke held the opinion or no. If Sigma neither 
knows nor cares what opinions great writers do hold or 
do not hold, would it not be as well for him to hold 
his peace on the sfibject until he does know? 
Electrio sparks seem to be a sore subject with 
Sigma, ao I will say no more abont that; except to 
refer those who wish to see whether it was I or he that 
was dogmatic, to the letters, and that they may do so 
with little tronble, I have looked ont the pages in 
which they appret pre 616 and 667 of Vol. XIV., 
and 43, 62, 119, and 266 of Vol. XV. I gave no opinion 


the 
following formula for an aniline black which can be 
used for printing: —20 parts chlorate of potash, 40 


There are other formule in use, bat I 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 385. 


of my own at all, but merely stated a fact which I had 
been told and believed, which “ Sigma very rudely 
denied, but which turned out to be quite correct. 
“Sigma” says I am incapable of understanding 
what I either read or write, and proceeds to misrepre- 
sent what I did write by saying I appear to gramble 
when people laugh at me. If he look again at 
p. 472 he will see that I said I would rather be laughed 
at than have no laughing at all, though I prefer 
laughing at others, especially at those who cannot 
bear the most gentle correction without their dignity 
being insulted.—PHILo. 


(12808.}] —Iron Vats Leaking with One Liquid 
and Not with Another.—If R. J.“ would screw 
his vats together with sheet indiarubber between the 
flanges, instead of wood, I think that would stop, or 
reduce to a minimum, tho leakage of which he oom- 
plains. The reason the mixture leaks, and not the 
nitre (potash nitre), is that nitrate of potash is not 
deliquescent, whilst muriata of potash and also the 
nitrate of soda both are, and it is always found when 
operating upon the large scale that if there is any 
tendency to leaking that it always happens first with 
deliquescent compounds.—GzorGE E. Davis. 


(12821.}—Chess Player.—‘ Zoo Andra,” p. 492, 
thinks Kempelen’s own neglect of this for so long 
after it had answered its end of amusing the Empress, 
was a" presumption in favoar of the pretensions of this 
contrivance to be a masterpiece of mere mechanism.” 
Without regarding it as any way remarkable for me- 
chanism, I cannot bat think his condact very natural. 
The object was to outvie some magnetic ‘‘ experiments 
or paradoxes that had excited the Court's admiration. 
The mystery of the so-called ‘ automaton is not in a 
concealed player working the figare so as to make 
moves of the pieces, which any one must have known 
was easy by mechanical transmission; bat in this 
unseen and unseeing director knowing what moves his 
antagonist has made. He is placed, I am told, under 
the board, which is thin, and has 64 little pendents of 
iron hung ander the centres of the squares, each with 
a little play up and down. The antagonist's pieces each 
contain a magnet, and when the concealed director sees 
a pendent that is sticking to the board drop, and another 
that was hanging down jump np to the board, he knows 
that the piece which was over the former pendent has 
been moved and placed over the latter. Having a little 
pocket book board and men in his hand, he accordingly 
registera this move of his opponent, then considers and 
registers his own, and then proceeds to execute it pub- 
licly by the mechanism. As most players, on firat 
attacking the “automaton,” tried the experiment how he 
could treat a false move, they gave him the opportanity 
of thamping the table, roplacing their piece (or turning 
it off the board, I forget which), and proceeding to a 
fresh move of his own; no small advantage. The 
inventor evidently saw nothing to be proud of in the 
mere mechanism. The magnetic indication of the 
moves was the gist of the puzzle. After ite revival, 
however, in 1781, the popular idea seems to have been 
that a real automatic player, i. e., a self-directed chess- 
playing machine, was either made or pretended to be 
made. The exhibition travelled to every town in 
Europe, and in the beginning of this centary, I believe, 
to every part of Asia and both Americas; the main 
question raised everywhere being whetber its moves 
were or were not directed by a haman mind! Bat the 
climax of the joke was that even when this had been 
settled, as probably all civilised men soon did settle it, 
(for mind applied to each move, not mind that bad 
made a playing-machine once for all), the decision was 
on falee grounds; and probably 99 in 100 of us even 
now fancy the bare idea of a chess-playing machine is 
absurd, or would involve creation of something. It 
involves nothing of the sort. Itis not more certain 
that an engine can be made to count sovereigns, and 
sort them into two boxes, the light and heavy, withont 
farther interference of mind after it is once set going, 
than that machinery might be made, were there time 
for ite study and execution, to play, and either win or 
draw the game with every haman chess- player infallibly. 
The late Mr. Babbage is the only writer on the anbject, 
I have heard of, who maintained this view; which being 
laughed at, he once, I believe, proposed to clear up the 
befogged vulgar mind upon it, by constructing an 
actnal automatic player of ‘‘naughts and crosses,” a 
child’s game on nine squares, probably the simplest of 
the class to whioh draughts and chess belong. The 
fact is that all such games are a mere trial of who will 
make fewest mistakes; and a machine might therefore 
play them, and making no mistakes, must always either 
win or draw. Between two machines (or petfect players) 
there must always be a draw.—E. L. G. 


(12314.]—Disappearance of Art.—The débris 
ofiron “bridges, cranes, and girders,” waning when 
unpainted, into that indestractible material rast, 
will not, I fear, after the many thousand years of 
Mr. “LXXXVIII.” (p. 518) yield quite so much eri- 
dence of mechanical (to say nothing of fine“) arts 
as the sculptured alabaster, delicate bronzes, and 
pottery of Assyria; and stupendous masonry, sar- 
rounded by endless broken glass, pottery, and bricks, of 
Egypt, each alike truly ‘‘indestractible” materials; 
avd in the latter climate even papyri and mummies 


nearly as much so. The chances, or rather certainty, 


in all present appearance, promise those old lands very 
decided monumental survival yet, after the dis- 
appearance” of the arts of ‘‘ girder” riveting and all 
pertaining thereto. Mechanical arts aud maunfaotures 
must surely be displaced, superseded and vanish ; that 
of papyrus- making for instance, whioh employed half 
Egypt’s population, and now it is far more than 1000 
years since a sheet has been made, or a plant grown. 
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changes. As for" fine arts,” they seem a blossoming 
into which no race or tribe blooma more than once, ia 
areal genuine manner. Ornament and architectare 
have been slowest declining in India. After many 
centurieg of steady fall, they seem even now no lower 
than ours under the Tudors, or even eqoal to the 
French of that date in all bat ite statuary. As the 
Mabommedan horror of idolatry has always at least 
equalled the very earliest Christian, these late Hindoo 
and the earlier Arab decorative arts abundantly dia- 
rove that theory. Besides, the decline of classic 
uro arts began as early as Alexander, was far 
gone even before Christianity appeared, and was pretty 
well at its bottom by the time Constantine acknowledged 
the new religion, when alone it could begin to affect 
art generally.—E. L. G. 


712848.) — Spanish Pronunolation.—Thanks 
for Mr. Wray's very fall particulars. Is he sure 
any other than Blanco is legitimate? Another point 
in which the grammars seem to differ from what 
I have heard spoken, is in defining the j as simply 
equivalent to a g preceding e or i. Are not ja, jo, ju, 
really equivalent to gia, gio, giu, the j being a double 
letter, sounding as yi, the German ch (or rather what 
Orientalists now express by Ah) followed by short i? 
Hijo, bajo, = eehbio, bauhio; not eehho, bahho. I 
agree with him that the Spaniards, by their sensible 
philosophic reform of their spelling, have made their 
tongue, in this century, the most regular and easy in 
grammar, probably, in Europe. It is also, I think, tho 
finest in sound; at least, excelling the Italian on that 
score, longo intervallo. Besides having due shares of all 
the vowels, or more of o, and less of the thin e and i. 
there is freedom from the doubled consonants, and in- 
deed from all syllables ending in other consonants than 
the six best terminals d, I, n, r,s, and theta. (These, 
by the way, would be our only abandant word- 
closers in English, if we had not the wretched “ and ¢ 
as often.) Though Italian boasts of almost entira 
absence of consonants ending words, it perpetually 
ends a syllable with one, and even repeats it to begin 
the next, a defect as bad as any in our barbarous north. 
Spanish has not only, thus, more vowels to ita oon- 
sonants, but a rare subordination of the acute er harsh 
mutes, p, £, k, f, to the grave or soft, b, d, g, v. They 
make acuto into agudo. I think that admirable ; a due 
proportion of such letters barely appearing in French, 
while in Italian, English, and above all German, they 
are swamped by the barsh mutes. Germans, who have 
not learnt some foreign language young, can hardly 
sound words like hand, rub, dog, without making the 
final letter acute. Both southern tongues happily lack 
our corrupt short dall northern vowels, and have 
hardly more variety of sounded than of written vowels, 
all distinot and f But Italian, besides fewer vowel, 
has fewer consonant sounds (and hence fewer letters) 
than, I think, any other alphabet; whereas Spanish is 
singularly rich in choice of consonants. It keeps at 
once our ch and the German ch, French ‘fl mouille," 
Italian gn, and the 3 and 0 that none others but we and 
the Greeks have. True. it singularly lacks both onr 
j and the French j, and b and v, having only their inter- 
mediate, the Greek § and probably Latin B. Our to, 
the Latin V, they can express by hu or yu, according to 
its aspiration. Doubtless theirs is the tongue most like 
the Classics. Then, apart from sound, its grammar is 
most rational. It alone has the four distinct anxiliary 
verbs that we elsewhere smash upinto two. A Spaniard 
must see that it is a barbarous defect our having only 
“ to be” for scr and estar, and only to have” for haber 
and tener. We are all as much behind Spain in this 
as the ancients were behind us in not having two articles, 
the Romans none; or as the French are in their odious 
use of femme. How absurd, again, that none of us out 
of Spain, writing a question, will distinguish it by the ? 
where most needed, to mark the beginning, but enly the 
end 1—E. L. G. 


112350. —Sulphurio Aoid.—I cannot say exactly 
how Dr. Uro compiled his percentage aeale, but it may 
be done by taking a known weight of acid at a known 
density, precipitating with bariam chloride, and calca- 
lating the acid from the sulphate collected. As to 
calcalating the quantity of vitriol from the cubic feet, 
the following ready method is followed by some manu- 
factarers :—It is taken that lin. of vitriol at 120° Tw. 
(1°75 specific gravity) weighs 10lb. Then, if we have 
40 cubic feet at 1720 specitio gravity (144° Tw.) and z= 
the weight required 


144 x 12 x 10 x 40 = 46081b. 
150 


Now this method is incorrect, for in the first place an 
inch over a cubic foot doss not weigh 101b., and the 
quantity of the di-hydrated sulphuric acid (H,30;H29) 
does not increase in proportion to the degree on 
Twaddle'’s hydrometer. Now, taking a cubic foot of 
water to weigh 10000z., we shall get the weight of a 
oabic foot of vitriol from its specific gravity, thus n 
cabio foot at 1720 will weigh 173-002., aud at 1750 it 
will weigh 175°0oz. 40 cubic feet of vitriol at 1720 will 
weigh 4300lb., and as vitriol at 1:720 specific gravity 
contains about 79 per cent of H, S0., and at 1750 oon · 
tains 81:5 per cent., the following equation will give us 
the weight of vitriol at 1°750 which 40 cabic feet at 
1:720 is equal to: 


— ———— ——ä— 
— —— — — [2à4———ẽ—ẽ— 


cm sul = 41671b. 


8 
Difference, error in first method 44llb. Now, the first 
method, which is so simple, requiring so few figures, 
i may be brought very near the truth by taking the 
weight of an inch over a square foot to be 9'lib., thia 


brings 
144 x 12 x 91 x 40 


» = 5 = 41931b, 


(Isa. XIX. 7). There is small mystery in euch! —Geonas E. Davis. 
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12358.) —To ‘The Harmonious Blacksmith.“ 
—On referring to my contribation to the early history 
of pianofortes printed on p. 435 of No. 381 you will 
find yonr question relating to the combination of 
organ pipes with pianoforte strings substantially 
answered. I have little to add to what I there wrote, 
but may just remark that ifthe same rank of keys be 
employed for both, the pianoforte ‘touch’ must be 
ntterly spoiled so far as capability of expression on that 
instrument is concerned, just as it is in some modern 
combinations of free or harmonium reeds with the 
piano. You are quite correct in supposing the main 
difficulty is preventing variation of the relative 
pitches of strings and pipes, which, although unisonous 
at the same temperature at which they were taned, 
become dissonant by any increase or diminution of 
beat. I fear nothing but maintaining the temperature 
at which they were tuned can entirely prevent this 
evil, although something may be done by mechanical 
contrivances which vary the pitches of many reeds at 
once, or by the late General Perronet Thompson's con- 
trivance, which he designated a (pitch) regulator, which 
was asystem of adjustable shades. Some two years ago I 
got so “awfally” wigged for suggesting to blow the 
same pipo with varying pressures of wind that my, 
perhaps, rather long ears have hardly ceased smarting 
yet, for even donkeys can feel, although pachydermatous. 
Nevertheless, this so-called impossible thing was done 
long ago by S. Erard, with what results I can find no 
record. My other old suggestion to put each pipe of a 
solo rank into a separate swell box to be opened 
gradually by the further depression of the mannal for 
the purpose of obtaining expression à la main in 
organs seems bat a still-born child. Long ago, I 
requested our late able Adept's opinion of this 
crotchet, bat he has made no sign since he promised to 
reply to this and some other queries. Considering 
his writings in our journal long ago proved him to 
be ‘“‘hevery hinch a gentleman,” I greatly fear his 
long continued silence is the consequence of serions 
sickness, iffmot something yot worse. Surely all us 
“ orotchetty ’’ correspondents cannot but regret the 
cessation of his most able, instractive, and practical 
papers on the organ.—THez Haamonious BLACK- 
SMITH. 


[12871.] —Truss.—Have the metal work plated or 
covered with vulcanite as done by the instrament 
makers to some surgical instruments, and have the 
pads to unship. One of the ordinary kind fer the land 
and one filled with horsehair only, and covered with 
macintosh for the water. and the same with pad- 
ding for the springs. Highly dangerous to bathe 
without one.—D. 


(12886.] — The Prevention of Incrustation 
in Steam SBoilers.—Probably, ‘J. D. K.,“ with. 
many other users of steam, has found by experience 
how little geod accrues from the use of mineral com- 
positions for boilers. Faller’a earth was once eagerly 
used until it was found to rapidly silt up the boilers. 
Tannio acid or tannate of soda is now having a good 
trial. Nearly any easily decomposed organic substance 
makes a good composition, the mineral matter becomes 
surrounded by the organic, which gets charred, when it 
forms a scale and allows the water to creep behind it. 
Bones form a good anti-incrustator.——-GEORGE E. 

AVIS, 


(19887.] — Amateur Organ Building.—The 
sizes giveh are sufficient. If the bellows are to be 
worked by mechanical power or by hand double feeders 
will be better, but if occasionally by the foot of the 

rformer a single feeder will be mest useful. There 

not any extra difficulty in making them of the dimen- 
sions proposed. The scale of the Bourdon is amply 
sufficient, viz., 6 x kin. I very much prefer a 
moderate-sized pipe made to speak up well than a 
large pipe which is redaced so mach. A small organ 
should be a minature church organ in tone.—J. D. 


12999. — Organ Building.—The Viol d'Amour 
is a very small seale pipe of 8ft. pitch, it is half the 
diameter of the Dulcians, the mouth is one fifth of the 
circumference and as high as it is wide; the pipe has a 
sweet clear reedy tone, beautifully delicate and soft. 
There is no difference in shape between a Wald flute 
and Claribel fate, but the Wald has a higher mouth 
and is more reedy in tone. I would recommend the 
Bourdon to be mitred or elbowed and keep the pipes 
vertical.—J.D. 


(12480.}—Automaton Chess Player.—1. For 
the article in German, with engraving, apply to Veit 
and Co., Leipzig, Germany, and order Schachzeitung 
of May, 1869, pp. 141 to 144. 2. For the article in 
Dutch, write to Dr. W. J. L. Verbeck, to Wijk bij 
Duurstede, Holland, and order Sea of January, 
1870, pp. b to 7. 8. For the article in English, with 
game and diagrams, write to Mr. Harrison, Merton 
House, Salisbury-Court, Fleet-street, London, and 
order Gentleman's Journal, supplement for March, 1870, 
pp. 106 and 106. 4. For a German notice in a Portu- 
guese paper, apply to Mr. W. Spaythe, 66, Ludgate- 
hill, London, and order Echo Americano of October 27, 
1871, p. 198. 5. For an English article on the old 
Automaton, apply to Triibner and Oo., 60, Paternoster- 
row, London, and order Chess World, April and May, 
1868, pp. 1 to 4 and 41 to 45. 6. See Professor C. 
Tomlinson's valuable work, ‘‘ Amusements in Chess,“ 

p. 87 to 113 (with 11 engravings and 4 games): 

ondon, J. W. Parker, West Strand, 1845. H. 
Meyer corresponds with Mr. Hooper, inventor of 
the figure at the Crystal Palace, and is willing to give 
further information.—H. MEYER, Sydenham. 


[12488.)|—Chess.—The following Knight's tour bas 
no ends, therefore you can commence it on any of the 
6d squares, There are several solutions to your ques- 


SS Z—'t. — 


tion :—d 5. e8, 9 4, h2, 71, 98, k 1. 7 2, l 8. 9 1. e 4 | making some small holes in the top, and it formed s 


4. I; 5. 9 J. e 8. / 6. e 4. d 6. 5 5. d 4. e 6, 0 5. à 7. 78 


g 6, N 8, / 7, l 6, 9 8, e 7, 5, u 4, 9.2, e 1, / 8, c 5, dB, 


b 4, a 2, c 1. ö 3, a 1, e 2. a 3, 5 1. 
c 5, a 7, c 8, 5 6, a 8, c 7. a 6, b 8, 
c 8.—H. METER, Sydenham. 


[F. Lewis and C. N. Abbott have also answered this 
query.— Ep.] 


[12480.] — Working Plane Surfaces. — Mr. 
Roberts, I think, may be able to grind plane surfaces 
if he gets two plane grinding tools, either planed flats 
or turned perfectly flat, and grind them together till 
all tarning marks are removed with fine emery, and 
finish off with pounded pumice stone; after they are 
groand true together work the articles on either of tham 
in the usual way of grinding and polishing tree 
surfaces. This should answer for ordinary purposes, 
but if required in large pieces then Mr. Roberte will 
have to apply machinery, which Mr. Tydeman, I have 
no doubt, will explain according to promise. — Wx. 
OLDFIELD. 


02444.. —Day and Night Telescope.— The 
day and night telescope is made with very large field 
of view, abundance of light, and only a moderate 
power, much less than that of other telescopes, which 
enables the seaman to see an object on a dark or dall 


d 
d 7, e 5, a 4, b9, 


beantifal ornament with the lively fish inside. The 
water was carried away in an overflow pipe and cac- 
veyed to another barrel standing beside, but lower than 
the other.—Rat-Tar. 


(12465.} Compound Eyeplaces.—In reply to 
“OC. B.,“ the Ce is a good rule which will answer 
his purpose for the Huyghenian eyepiece with the n 
portion as 1 to 3; divide twice the product of the focal 
lengths of the fleld and eye- glass by their sam. Thun. if 
the focal lengths of the field and eye lens be Sand 1. that 


of the equivalent lane is equalto => 5 * = 11 of 15. 


The positive or Ramsden's is as follows :—The les: 
equivalent to an eyepiece of this description is fous! 
by dividing the products of the focal lengths ef the 
lenses composing it, by their sum leas the distance 
between the lenses; hence, if the focal length of eset 
lens be 1'5, and the distance between them lin, f 
will be as follows:— “5X1 7 = 1195 e 
nearly 13 in. focus; this method will, I have no daa. 
suit C. B. a requirements.— Wa. OLDFIELD. 


l 
(12466.) — The Harp.— Although! The Blacksmith” 
is not the especial Man at the Wheel.“ our “ Kad 
end Mechanic asks bis question at.“ as Di Verse 
expresses it, perhaps he will permit The Harmoziow 
Blacksmith to inform him he can see some specimen 
of Irish harps at the present loan exhibition of aveiex: 
musical instruments in South Kensington Museer. 
Also—with the attendant policeman’s permisos 
(N.B.—Bobby is a very civil fellow whose temper = 
much tried by the genteel mob who will not keep the: 
hands off what they don’t know how to touch with 
great risk of injuring)—of measuring theirstrings. Oo 
of these harps, numbered 226 in catalogue, is sirang 
with rather thick wire, but it looks very alack, I ” rathe 
guess it aint up to much,” and certainly not “t- 
to pitoh.“ Another (No. 227) bears the date 1621, a! 
yet another 4. D. 1671, quite a javenile. (N. B.— T. 
“baby in years is lent by a lord, consequently iti 
something to interest, and to be almost worshipped y 
such folks as blacksmiths and “East-end Mechasia* 
Besides our ancient Hibernian friends, while“ harping’ 
on this subject, I may mention there are sundry Wen 
harps, also one English ditto, said to have belonged & 
our most religious and moral King Charles IL, of pise 
memory, to whose reign we are indebted for the Lort: 
day Act, which don’t shut up the publics in the Bss 
but, by way of compensation, does shut up the Bethnal 


green and many other museums on Sandaya (Se: 
the Too Great Contrast in Punch, of Jaly 17.) Ua 


night, when other telescopes would be useless on | sidering the “piene” memory of its royal owner, im 


aocountof their higher powers.—W. O. 


[22447.]—Employment for a Retired Trades- 
man.—lJ.eta retired tradesman fit ap a small print- 
ing-office; I warrant he will find pleaty of amusement 
and interest in that; I shall be glad to give any intor- 
paari through the medium of the MECHANIC.—Z00 

NDRA. 


[12447.] Employment fora Retired Trades- 
man.—Being myself a “retired tradesman "'—well, a 
retired manufacturer of remarkably “ retiring” habits 
—I can folly appreciate my fellow correspondent’s 
necessity, for he and most of his class (which has bat 
few resoarces) are generally sadly in wavt of some- 
thing useful to do, hence, nearly all retired tradesman, 
however pecaniarily rich, mast of necessity be like | 
“ fish out of water.”—Tar Harsonrous BLACKSYITEH. 


(12157.] -Geometry.— Let ABO 
be the given triangle, and S the given | 
given point. Draw SN parallel to 
A C (Eac.I.), and N R to BC. Then 
because N § is parallel to R C and 
N A to S C. . . NS CR is a 
rhombus inacribed in the triangle 
A B C.—P. W. H. J. 


1124863.) —Vision.— H. Science” puts two queries, 
the principal of which, I presume, is * How does the | 
eye see an object erect when an inverted image is de- 
picted on the retina ?” I fear he will get little other 
explanation from scientific sources than he has himself 
indicated. The education theory seems to me to be a 
mere assumption. I hold to the common opinion, that 
the eye sees the outward object and not the inverted 
image. The proof isin the fact that objects appear 
in their nataral position. Perhaps some of your able 
correspondents can tell us what amount of proof 
attaches to any scientific theory on the snbject.— 
Common SENSE. 


[(12464.}] — Aquarium. —From reading Mr. E. 
Fowler’s query I am reminded of a young lady who kept 
some small trout in a glass globe. Mr. Fowler says 
„One day the water is nearly white; the next day, &0., 
to the end ef the chapter where the tragedy occurs. 
Jast what Mr. Fowler graphically depicts happened to 
the trout, from the young damsel fancying that one 
globe of water would do her much-prized fish for an 
indefinite time, but they were all with the majority“ 
next morning. Perhaps some spiritualist, who did 
not disdain sneh trifles, cast a spell over the imprisoned 
fry and sent them swimming through the narrow 
ocean ef his faucy. At all events, the young lady's 
fah wandered round the globe no more, like some punr, 
discontented individuals, but lay “ contented and still.” 
She was then advised, if she wished to keep fish for 
the fatare, for their health and vivacity, to keep them 
supplied with a constant stream of fresh water. This 
was accomplished by forming a communication with a 
water-barrel outside by meane of a amall pipe and 
tap to regulate the aupply. A small fountain was 
afterwards made to play through the glass globe by 
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harp must yet have an odour of sanotity far too poes- 
ful to be smelled on Sanday, at least by the eomm 
people,” although King Cole” has oocaei ad 
mitted hie religious — who are also rich — fr.. 
within the sacred precineta of science on that day. Ù 
course, I need hardly add—for it is quite self-evident 
that this would be so very dangerous to morality in 
poor a locality as Bethnal-green that it could not v 
tolerated, so the police had orders to deprive of tèr 
tickets the wicked aristocratic visitors who“ desecrate? 
the Sabbath by visiting our East-end Mechanic“ 
local maseam lest Saudav. (See Mr. Goechen's sab 
ment in the House.”) There are also some Fremst 
harps of the period of Louis Oarthorse,” and latz 
bat, to my humble jadgment, not one of them in Mt 
hold the candle to a good performance on a 
double action Brard. This collection well repays © 
cost of a visit, for it is, perhaps, the most extenss 
collection of “anoyent instrvmentys of mvaick ew | 
brought together, and (as the little girl expressed t& 
interesting fact) it may be seen all for nothink ” th 


days per week, and for the ridicalously small saz | 


of sixpence you may get a “staffed cat,” I mear: 
catalogue “stuffed” with very interesting msatter- 
TRR HARMONIOUS BLACKSMITH. 


[12469.] —Bees.—F. J. Gooden will be lucky if 
bees continue to hang ont without swarming the seca ' 
hive, for second swarms are always a mistake, muchs > 
when late in the season. I should recommend his’ 
put a glass over the swarm and he will have a g» 
take of honey next year. The plan he refers to, to tar: t 
the stock hive and place another over it, I do nat M 
Will 0 Abbott kindly forward his opinion and abby : 


(12478.] — Printers Rollers.—Small rollers « 
bo cast in au ordinary tin canister if itis perfat 
round, care to be taken to let the composition set bets 
drawing the roller out; the inside of the canit 
should be oiled to prevent its sticking. The best tht. 
to clean a rollor with is benzoline, the same as bar» 
in lamps; never wash a roller with lye (potash) u 
ruins them; when out of use take as mach inx f 
with paper as possible, and slightly oil with a hi 
neatsfoot oil, and keep in a well ventilated capboe 
or box. To make the roller take ink after being où 
go over it with a damp rag or piece of waste. 
following the above directions a roller will be 
good and tacky at the end of a twelve month as it 
when first cast.— Zoo ANDRA. 


(12474.] — Machine for Making A 
.I believe the gas and water is pumped i 
the condenser by means of a Pump. The cost of 
excellent machine producing from 80 to 700 siph 
or from 700 to 1,500 bottles per day, is cheap 
for use: £44 700 bottles, £69 1,500 bottles. I forgoe 4 
mention that the gas remaining in the maehine 
an operation can be used for the next, and will ma 
an economy of abont a third in the acid and whiter 
I do not know if it eoaid be worked hy m, bat w. 
endeavour to asoertain for " E. L. P. G.”—H. B. E. 
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(12476.]—Bee-Keeping.—Perhaps some of tbe a boot cleaning machine “driven by power or hand,“ 


plans 
be practicable in B. H. J.’a™ case, or he might try 
the methode recommended by me to Willie Scerer” 
and W. T. L.” The bees seem to have formed a very 
desirable amalgamation, thongh very singular from the 
fact that after driving or fumigation bees are more 
inclined to rob the neighbouring hives. - However, the 
order of procedure, as members of the law say, may 
havo been reversed in B. H. J. 's case from some 
unexplained reason or eircumstance. Perhaps two or 
three hives were famigated the same day, which may 
account for the bees being bewildered and not knowing 
their own hives. "R. H. J.” says that his bees have 
= built the combs in hi. Nyborg cabinet ” diagonally, 
instead of straight with the frames. To prevent them 
building in any but the right direction, and in the 
right compartment, a few bits of comb from the olg 
hive should be attached; by heating a little, along the 
tops of the bars, the bits of comb may be about two 
inches long. half an inch deep and the width of the 
frames.—Rat-Tar. 


[129477.]—Wrater-Glass.—A simple form. of water- 
~ glass may be made by cementing a oirnalar piece of 
„ glass tu one end of a wooden tube, the tabe may be 

Oft. long, and about din. in diameter; to ase it the 
giass end is dipped some depth in the water, and the 
other end closely applied to the side of the face. It 
has, of course, no magnifying power. A eimilar one is 
used in Norway ; if lenses were used the focus would be 
very much louger for water than for ain, on account of 
the rofractive index of water being considerable.— 
PHILANTHROPIST. 


(12478.]—Sour Ale.—Rack it off, and put some bi- 
carbonate of soda and some hops, and bung up. again 
for a week or two.—Jack oy ALL TRADES. 


(12460.)}—Silk Working.—No remedy but to be 
. filed out and barnished again. Jack oF ALL 
„ TRADES. 
(12480.]—Silk Working.—Touch the males with 
hydrochloric acid, and the rast will soften and drop ont 
with the working of the silk.—Rat-Tar. 


[12481.]—Wax Moth.—Treat them while in the 
- hive, or in a covered vessel, with tobacco smoke, or 
, doarbolie acid gas. If moths are about cover the 
+ entrance holes at night, and stand a shallow vessel 
. @pntaining a mixtuve of impure honey and iodide of 
„ Potassium on the top of the hive, or on the stand. The 
. moths and other insects will be attracted by the odour, 
and fall an easy prey.—RatT-Tar. 


: 112482. —Integral and Differential Oaloulus. 
+ —Thie branch of mathematics is ased in the higher 
+ branches of mathematics. In astronomical caloulations, 
optical investigations, in calculating strength of ma- 
„ terials, &., it is the foundation of the higher mathe- 
. matios. If a person knew Euelid and algebra, he could 
s begin the ealculus, but it is usual to study trigonometry 
„algo. There are some excellent rudimentary treatises 
. in Weale’s Series. Todhuuter’s Differential and 
Todhunter's I al Calonius are read at Cambridge. 
They are expensive, 10s. 6d. each.— PHILANTHROPIST. 


. [12483.]—Rewiring Old Piano.—I rewired an 
old one abont 12 years ago with as near the same size 
- wires as I could judge, and it answered well. If you 
"t pat stouter, the pins will not bear the strain required 
do tune it. I pat all plain wire; you can get it in 
banks from loz. If you want to know where, and 


Vill advertise address, I will send to you.— WEBB. 


112484. —Inorganio Chemistry.—The “ Science 
and Art Syllabus” mentions the following works for 
the advanced stage:—Chemistry, Inorganic and Or- 
’ ganic, Bloxham; Manual of Elementary Chemistry, 
. Fownes; Elements of Inorganic Ohemistry, Miller; 
~- Chemistry for Students, Williamson ; Chemistry fer 
„Schools, Houghton Gill; Qualitative Analysis, Gallo- 
pay. Besides these works, the following are recom- 
mended for reading and working for honours :—Second 
Step in Chemistry, R. Galloway; Chemical Physics, 
W. A. Miller; Dictionary of Chemistry (4 Vols.), H. 
Watts; Elementary Treatise on Heat, Balfour Stewart; 
Heat as a Mode of Motion, Tyndall; Quaantitative 
s Analysis, Vacher’s Fresenius. “Science and Art” 
‘+ wishes to know what ‘‘ honours” consist of. This is 
| asked by many, but having passed them myself, I can 
<s gay that yeu have the honour of seeing your name 
printed upon a piece of paper called the results of the 
„examinations. I think the Government should give 
, something, even if it is only a printed card, as a mark 
for having passed through such a stiff examination as 
„ it usually is.—Gxo. E. Davre. 


„ (12485.] — Eleotrotype Oasting.—Moulds for 
these are best made of either marine glue or gutta- 
„ percha, keeping the model in close contact by means of 
-, & weight until cold. Treat the face to a polish with a 
<= very soft brush and plumbago until it has a good me- 
tallio lustre. Use two small batteries and a decom- 
„ posing trough.—Jack or ALL TRADES. 


” 19466.)—Machine for Cleaning Boots.—I 
< have somewhere seen a drawing of a machine brash, 
> similar to those used in modern hairdressers’ establish- 
ments, worked by the foot in the eame way as a lathe 
or sewing machine. Why should there not be shops in 
London or elsewhere where you might go in and have 
Jour boots cleaned on your feet by an attendant witha 
, revolving brush in his Lande ? Let some of your hair- 
„ dressing readers introdace this practice into their 
; establishments. A few extra brushes and a longer 
„ band are all that are needed.—C. P. E. 


„1I124f8.]— Machine for Cleaning Boots.—If 
s’ "B. J. R.“ will refer to reply 6789, p. 597, Vol. XII. of 
s' the Exor isn Mecwanio, he will there flud a sketch of 
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suggested by Mr. Abbott from time to time would | 
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which, “ with only three brushes, cleans from 230 to 
250 per morning. — THOMAS Hotrown. 


112488.]— Machine for Cleaning Boots. — 
Merely a machine like a acissors-grinder’s barrow, snb- 
stituting brushes for stones.—Jack oF ALL T'cpEgs. 


(12487.)—Annealing Spring Steel.—Thie is a 
new “ kick" entirely, annealing steal fer welding—at 
least to me. To anneal iron or steol, take small chalk, 
ald mortar, or whiting will do, inclose it in that in a 
piece of tin ar ball of clay, and make it red-hot. It 
will make it beautifully soft and feso from pins, and 
if the operation is continued with care, cast iron or 
steel may be made ao soft that yon may ont it with 
an ordinary pen-knife like lead, amd no detriment to 
the steel.—Jacx or ALL TRADES. 


(12487.}— Annealing Spring Steel.—I don't 
know bat to weld a spring plate as well as it can be 
done is to weld a piece of iron to it, then the other 
piece of steel to it same as cast steel. To temper any 
kind of springs, make red-hot all over, cool in soft 
water, then hold over bright fire, get a lump of tallow, 
grease all over, hold it till it blazaa all over, let it cool 
oat itself.—OUTOEMOUS WAITESMITH. 


(12488.]}—Zino for Hot-water Tanks.—It must 
be very stout to be of any service, as it contracts and 
expands so much that it eracks at angles anà joints, 
and soon becomes useless, Try galvanised tinned iron. 
Jock or ALL TRADES. 


12489. —Lacquering Brasswork.— Tes, it is 
sometimes done, or attempted; it is not alwaya that 
they succeed in making a job of it. The best way is to 
dip it quiok.— Jack or ALL TRADES. 


(12489.] — Leoquering Brasswerk. — Brass- 
finishers often give brasawork two or three coats af 
lacquer, and re-heat for each coat given. — W. O. 


(12490.}—Grape Culture. —“ Horatio” will find 
abundant information in a work composed by Thomas 
Mawo and John Abercrombie.—OLINCHEY. 


(12490.)—Grape Culture.—‘ Hoare on the 
Vine“ is an exhaustive treatise on the subjeat.—OLp 
Boots. 


(12491.]—Overgraining.—Discard the beer. It 
should only be used for dead colours and show-boarda. 
Use tarps instead.—Bat-Tart. 


[12191.}—Overgraining.—Use vinegar; when 
beer or size is used it has a habit of crawling and 
pealing off; by using the above you will get over the 

iffloulty.— Jack oF ALL TRADES. 


[12492.. —Show Stand.—To drive show stand, a 
small drum with flanges at each end, four straight pins 
for G to lap on to, 
rivet into flanges, H 
double eye with oollar 
and nat to held to floor 
boards for pulley C to 
work in, rope G works 
over attached to lump of 
stone B. I is shop front, 
F show stand, lowest end 
as a centre werking on a 
piece of iron a 
centre in it. E is anp- 
posed bottom of shop- 
front window. The reason 
for having a large stone 
or a bundle of brieks is 
that you can speed it 
yourself by knocking a 
lamp off or patting a lamp on. When you want to 
wind it up you catch hold of bottom wing of stand, 
and twine it the other way till weight comes close to 
pulley O. The dram A must bea small ons.—Our- 
GENIOUS WHITESMITH. 


[12492.]}—Show Stand.—There is a maker of a 
jack for meat roasting that will turn from 100lb. to 
150lb., something after a bottle-jack. The foot of 
frame rests in a steel centre, and the affair is 
regulated bya fan. This would suit yon. The maker's 
name I know not. I have had them ander repairs.— 
Jack or ALL TRADES. 


[12404.)—-Hardening Teeth.—It is the effect 
of the acid. No care now. After taking the com- 
pound you should have washed yonr mouth and teeth 
with carbonate of aoda.—Jack or ALL TRADES. 


(12494.]—Hardening Teeth—I do not think 
quinine has anything to do with the b of the 
teeth. Cinchona bark is an ingredient of one of the 
beat tooth powders.—M. 


(12496.)—Stained Scarlet Tunic.—Well wash, 
and after rinse in salt and water, after in pure water. 
—JACK oy ALL TRADES. 


(12499.)—Trigdnometrical.—Draw DE perpen- 
dicular to AC, 


A 


L c 


DE DE AE BO AD a! 


547 
. AE AD a AE a 
Again. EU DE Y AE +ECO” ANU. 
AE = ab 
s@ a+b 
Also OD = y DET > EG = AE V DE? . Ee 
i AE AE 
a ya m_ad Vath ee 
ad da n 4 T U ab a ＋ 5 
Q. E. D. Many solutions.—ALxRPEH. 
[T. Hucklebridge and “Xenophon” have also 


answered this query.—Ep.] 


112809.) —Land Surveying.—A land sarveyor 
should be able to survey ma estate aad make a map of 
it; he should have also an elementary knowledge of 
eivil engineering, and be able to make a road, &o. ; he 
should be acquainted with drainage and irrigation. As 
to studies, a fair knowledge of elementary mathematios, 
such as Euelid, algebra, and trigonometry is necessary. 
Barveying should be stadied theoretically and practi- 
cally ; drawing and mapping are very important. A 

i naintauce with the instruments used by 
the civil e eer should be attained; many moderate 
surveys have been made with the chain alone, as it 
saves the troublo of carrying other isstrumenta, it is 
necessary, however, to understand the use of the theo- 
doite, the level, the tox sextaat, prismatic compass, 
4. I do not know the teehnical requirements de- 
manded of the surveyor. —PHILANTEROPIST., 


(12501.]—A Cheap Gas.— Tour correspondent will 
find some valuable information in a book published by 
the late Mr. Weale. The following is the title :—*" A 
Treatise on Gas-works and the practice of Manufac- 
turing and Distributing Coal Gas.” By Samuel 
Hughes, C.E. The nominal price of the book is 3s. 
Too much of your space wo be occupied by giving 
extracts.— W. AIREY. 


11250l.] -A Cheap Gasa.—"A., Liverpool,” does 
not say the quantity he wishes to make at once, nor the 

rpose he wishes to apply it ta, bub after stating that 
it need nat be inflammable, we may suppose he does 
not wish to durn it. Ceal gas costs more for making 
in some places than others. I know a place where 
cannel gas only costa 2s. 6d. per 1000ft. for making, 
and another where coal gas costs 83. 2d. per 1000ft., so 
it depends npon the locality for one thing, which would 
have to be taken into caneidleration before a price was 
given. J£ “A.” wishes to maks it at Liverpool it 
would com him about 2s. 10d.—Gxorasz E. Davis. 


1135038.) — ‘Testing Tartaric Acid. — Make a 
clear solution in pure water, drop into it a ttle soln- 
tion of chloride of barium, and a dense white precipi- 
tate will form; pour off the liquid, suspend the pre- 
cipitate in a little water, and add nitrio or hydrochlocic 
acid; if any remain andissolvad, there ie, probably, a 


‘sulphate mixed with the tartaric acid, perhaps alam.— 


PHILO. 


(12504.)— Sketching from Nature.— Let T. 
King get piece of well seasoned wood, abont 16in. by 
10in., or even larger. At one end insert an upright 
centrally (a). in which is fixed a small piese of tin, card, 
or other material with a small neatly panched hole 
abont the size of the letter o“ in the type with which 
this is printed; two more uprights ò and e with grooves, 
in which alides a piece af good glass d. To use it— 


waah over the glass a very thin solution of gum arabic 
and white sugar-candy, twenty parts of former to one 
of latter, let it dry; now set it up; look through the 
small hole to get the object or landscape subtended by 
the glass, and with a soft Paris Conti crayon onfline 
the subject on the prepared surface; remove the glass 
and lay it over your sketch; if you require the enttine 
you should have a accond piste of glass, and trace over 
it the reverse way with charcoal, then lay your paper 
on, and a little gentle robbing will transfer the outline. 
By adding a drawer te your board and screw holes for 
your uprights you may carry the appecates about with 
ease.—OLD Boots. 


12504.) Sketching from Nature.—Make a 
sqnare or oblong frame of strips of wood lin. wide by 
zin. thick (Gin. by Sin. would be a convenient size), 
stretch fine. string or wire acrose each way to form 
about lin. squares; suspend this in front of you and 
Inok through it at the object you want to sketch.— 
WEBB. 


19504.j— Sketching from Nature. — Let T. 
King provide himecl{ with @ frame of light wood of 
such dimensions as be would be satisfied to carry; let 
him divide this into a series of aquarea or oblongs b 

or wires stretohed across the length and bread 
af it. Let him rule the paper on which he means to 
sketoh into a set of proportional divisions, by lightly 
marked dots or lines in pencil. Let him carry a 
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walking-stick with a taper ferrule at one end, and a T 
top, each end of the top to have a screw-hole for 
attaching it to the frame; the double attachment will 
keep the frame from swinging. Having selected his 
view, he is to attach the stick to the frame and fix it 
upright in the ground, then taking up a suitable posi- 
tion behind it proceed to sketch the most marked 
objects in the centre division of the frame exactly in 
the same relative positions in the centre division of the 
paper. It would be well to have one or two test objects 
in the corners, or on the actual intersections, for 
during the progress of the drawing he will be sure to 
shift the position of his eye, and by bringing these 
test objects into their original place he will get right 

It is better to jot down the principal objects 
firet, and afterwards fill in the connecting parts. The 
inconvenience of wires is their getting bent; of strings, 
their becoming slaek; but most people know how to 
tighten a string. A plate of glass might be used in the 
frame on which the lines could not vary; but this 
would add to the weight, and glass is very sure to come 
to grief.—T. 8. G. 


(12506.] Power of Engine.—The effective horse- 
power of Hecla engine, if it is high pressure, would be 
about 74, but as for nominal he can give it any name 
he likes.—H. T. P. 


(12506 J— Power of Engine.—The nominal and 
effective horse-power of engine of the following 
dimensions :—Cylinder 20in. diameter, 18in. stroke, 
and 100 revolutions per minute (which is equal to 
800ft. por minute; steam 401b. pressure, and cut off at 
two-thirds of stroke (which is equal to 26°666]L ^an 
elastic force throughout the whole stroke). First J 
will find the nominal horse-power, which is merely a 
term in the buying and selling of engines, independent 
of locomotives. Rule, find the piston's area in square 
inches, multiply by ite velocity in feet per minute and 
x by 7lb., which is always taken asa constant number; 
divide the product by 88,000, and the quotient is the 
expressed effect in nominal horse-power, whichis 19°99. 
203 = 400 x 7854 = 81416 x 800 = 94248:00 x 7 = 


85000 = 1999 horse-power nominal. 


Or can be found by dividing the square of the diameter 
of piston in inches by 20, which answer is not far out 
of former ene. 
20% = 400 — 20 = 20 horse-power, nominal. 

The effective force or working power of the same 
engine is— Rule, multiply the piston’s area, in square 
inches, by the mean pressure or elastic force of steam 
per square inch, then by number of feet piston travels 
per minute, and divide product by 88,000, the quotient 
= the effective horse-power, which is 80-7. 

20° = 400 x 7854 814°16 x 26°666 = 8877:89 x 800 


2069217 n 80°7 effective horse-power. 
83000 


—G, VALENTINE. 


(12511.] —Gas.— The following is the average 
quantity of gas obtained from one ton of Lancashire 
Cannel, 11,600 cubic feet; Walleend, 10,800; New- 
castle (Hartley's), 9,600; Temple Main, 8,100 ; Stafford- 
shire (best), 6,400; Primrose Main, 6,200; Pembry, 
4,200. The following is a table, showing the com- 
parative qualities of coal, Scotch coal being estimated 
at 1,000:—Scotch Cannel, 1.0 0; Lancashire, 986; 
Yorkshire. 949; Bewicke and Craister’s Wallsend, 875; 
Russell's Wallsend, 861; Tanfield Moor, 850; Heaton 
Moor, 822; Hartley's, 810; Killingworth Main, 792; 
Pontops, 762; Temple Main, 690; Manor Wallsend, 
650; Forest of Deam Middle, Delf, 612; Eden 
Main, 562; Staffordshire coal, let, 546; 2nd, 514; 
Srd, 492; 4th, 490; Pembry, 854.— W. LIAN H. Hey. 


(12511.] —Gas.—Noewcastle coal yields from 9,500 
to 10,000 cubico feet per ton, and Cannel yields from 
11,600 to 15,000 cubic feet per ton.— W. AIREY. 


(12511.] —Gas.—The quantity of gas capable of being 
obtained from a ton of coal varies with the variety of 
coal, and also with the degree of heat used in carbon- 
ising. Coal will yield from 6,000 cubic feet to even 
10,000 cubic feet from a ton. 10,000 feet from a ton of 
coal ia a rarity, but it has been done. From 8,000 to 
1],000ft. may be got from a ton of cannel coal, but if 
10,000ft. are obtained from either Wigan or Bridgwater 
coe it is not bad carbonising. — CEORGE E. 

AVIS. 


(12511.]—Gae.—Neweastle coal will give from 
8,000 to 11,600 cubic feet of gas per ton. Oannel from 
9,850ft. to 15,000ft.— EXCELSIOR. 


[12512.)}—Spotted Kid Gloves.—Touch the 
spots with benzine collas.—Rat-Tart. 


(14514.}—Elder Flower Water.—Take of fresh 
elder flowers 10lb. (or an equivalent quantity of 
the flowers preserved while fresh with common salt); 
water two gallons. Distil one gallon. This ia aecord- 
ing to British Pharmacopoeia. For lavender water 
take of essence of lemon, essence of bergamotte, and 
essonce of cedral, of each half an onnce; oil of cloves 
and oil of citronelle, of each half a drachm; otto of 
roses, three drops; and oil of lavender, half an ounce ; 
spirits of wine, one pint; a few grains of musk may be 
added. It improves with age.—O PALINE. 


(12515.)—Mowing Machine.—There are varions 
causes whioh will account for the frequent breakage of 
the knives of A Countryman's machine—viz., they 
may have been repaired with inferior iron, or are too 
long or too short, in either case breakage will occur. 
The finger beam and fingers may require setting and 
adjasting, this is a frequent cause of breakage. I 
don’t think a short connecting-rod has much to do with 


—— 


rod. I repaired a machine last week troubled with separate fork, or—if the batt be forked—a separate 


the samo complaint as C.“ s“; in this case I found the 
erank shaft was crooked. Bat the best advice I can 
give him. is never to allow any one bat a thoroughly 
competent machinist to have anything to do with re- 
pairing his machine, he will find out what is wrong and 
remedy defecta.—Torvo. 


[12515.)—Mowing Machine.—I had a machine 
made by the same makers which worked very well 
until the third season, cutting about 100 acres each 
year, when several knives were broken before I found 
ont the cause, which was from the pin and pinhole of 
crank having become worn ; mine worked with a long 
rod, in consequence of this part having play the knife- 
bar is struck instead of being pushed. Any loog iron 
bar will drop in two pieces if struck repeatedly on one 
place, with a small hammer.—OLp PLovuGHMAN. 

(12516.) —Mathematical.—To show that 

1 = 1 


‘1 = 1111. . . . &c. multiply by 10 


= 1:1111 2 22 „ &. subtract 1 
1111. . . &e. 


= 9 times ‘i 
therefore 12 4 


1 


C. H. W. 


112537. —-Compressing Air. — Mechanical Equi- 
valent has miscalculated the pressures his air will 
have when confined to the 5in., 4in., or Sino. Instesd 
of 8, 4and 5 atmospheres at these three volames, it 
will be 2'4, 8, and 4, inversely as the volumes them- 
selves. The halving or doubling, Dalton found to raise 
or lower the temperature, if no heat were to escape, 
about 50° Fahr.; and for other ratios of compression 
or expansion, the heat being as the work exerted, and 
this being as the hyperbolic logarithm of the ratio of 
change of bulk, the rise or fall of temperature, if the 
act could be perfectly sudden, would be to 50° as the 
common logarithm of the ratio is to ‘80108. Hence 
we have— 


0°801080 
0:380211 
0:477121 
0-602060 
0778151 
1079181 70 


These would be the rise of temperature at the compres- 
sions into 6, 5, 4, 8,2, and lin.; and at expansion to 
2ft. the fall would be 50°; to 4ft. 100°; to 8ft. 150°; to 
16ft,, 200°; to 92ft., 250°; to 64ft. 800°; to 128ft., 850°; 
to 2561t., 400°; and to 512ft. (if that is what the last 
figure means) 450°. As for “raising the piston to an 
infinite height,” it is certain that, without receiving 
more heat, the air would not expand beyond a certain 
height, where it would become, in fact, a liquid, with 
an in io surface, as it must at the top of the atmo- 
sphere, at a temperature (as is supposed) of — 58°. At 
lower temperatures, it would not expand so far, and 
the absolute sero, where all finids would lose elasticity, 
is probably about — 490° Fhr. The work expended will be 
about 14:3 foot-pounds (ar 183 5 times the air's weight) 
for each degree. To heat a pound of air 1 degree without 
change of volume requires 180 56 foot- pounds. To heat 
and also expand it, without change of pressure, re- 
quires 183°5 foot-pounds, the difference, or 53 foot- 
pounds, being the power exerted in expanding. It is 
questionable whether a heating of the whole upper 
half of the atmosphere to boiling or even red heat, so 
as to expand to several times its present height, would 
be perceptible to us otherwise than by slightly altering 
astronomical refraction, and very slightly lowering the 
barometer, by the gravity lost through increased dis- 
tance of the upper layers from the earth's centre. 
this heat would 


95 Fahr. teroperature. 
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All 
robably radiate into space before a 
very sensible por on could creep down to us here, four 
miles below, by condnetion. The question has much 
bearing on the diluvial comet-fall.—E. L. G. 


(12559.] —Cleaning Cil Painting.—I cannot give 
u Semper Paratus” a ‘‘trastworthy recipe which has 
been proved,” or rather I could give him some half- 
dozen such, bat, alas! not any single one which is the 
„universal medicine" or menstruum he requires, 
pear ei es different varnishes are used for pictures, 
and solvent of mastic will not dissolve copal. 
Picture cleaning is an art not to be learned in one day, 
and before the operator can be safely trusted to go to 
work on any picture whose varnish has become dis- 
coloured by age, he must have had considerable expe- 
rience. In its absence, no doubt you may clean“ a 
picture very effectively, so much so that itis often so 
thoroughly “‘ cleaned" that it becomes so difficult to 
determine what the subject was that it is almost a 
neceasity to make a copy beforehand to enable you to 
“restore ” by repainting it all over. I am sorry to add 
many of the valuable prodactiona of the old masters 
have been restored after this fashion by men who 
are neither old nor new mastera—in a word, who have 
exhibited no“ mastery of the brush at all. I think 
I have replied to similar questions more than once 
before. See No. 298, p. 185 of our journal.—THE 
Harmonious BLACKSMITH. 


(12572.] —Piano Construotion.—1. The engraving 
of action Fig. 8 is half the size of my drawing, conse- 
sequently the hammer-shanks and other parts are 
double the dimensions shown therein. 2. A double 
brass rail may be employed if desired, but personally 
I greatly prefer being able to remove each hammer 


it, although I decidedly prefer a machine with a long ' singly, consequently I most decidedly recommend a 


1 
9 
1 
9 
Bee aie Munn's Theory ef Arithmetic,” p. 184.— 
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prong for each. 8. In my drawing only the round part: 
were shaded, consequently the positions of the dowels 
were very distinct. Probably my mere outline drawing 
was not sufficiently “artistic ” for the wood chopper— 
I beg pardon, I mean engraver—so he (or rather, per- 
baps, the dranghtsman) shaded all the parts ‘pretty con- 
siderable I guess,“ hence the positions of the two hori- 
zontal dowels in the hopper are difficalt to see—they 
are but just visible when the dotted lines are carefully 
looked for. In my model the width of the hopper for 
the upper 1 jin. of its length is 7/16in. where the inclined 
part is glued on, and it is reduced to jin. belew when 
it is in the forked guiding socket. II Pianette” pre- 
fers making the head of the hopper no wider than żin., 
he fust use thinner dowels, say fin. or 1/;9in. dia meter. 
I believe the latter, if made of good English oak or 
hornbeam, would be strong enough; brass or copper 
wire riveta might be preferable. 4. For preventing 
the hopper from sliding sideways, probably the cheap-st 
thing is a forked socket juet like those used for tze 
jacks or hoppers of ordinary grand pianofortes. In his 
patent, Mr. Molineux specifies a clothed mortice D 
the hopper, which is guided by an oval key-pin inserted 
in the rail behind it. This has the great advantage a 
enabling the side shake to be reduced to a minimam ty 
partially turning the oval pin, just as we prevent tic 
rattling of keya which have clothed front mortices ¿zd 
oval pins—e luxury well worth its trifling extra cot. 
The rattle“ of loose keys is to me a very unpleass.t 
“ plaything.” 5. The set-off screw is in the hopper. 
which is reinforced—or left thicker—where it is acre sei 
through it. This screw has a slot for the screw-driver 
at ite front end. By the way, the front surface of ti; 
tail of the hammer- butt is erroneously represented 
‘out of the square” with the inner end of this s res. 
Of course it should be parallel to the screw’s hinder 
surface. 6. In all actions in which the dampers are 
attached to the bammer-bntt, it is customary to take 
the dampers away from the strings by moving th: 
action frame forward. If wire bridges be made oxi; 
long enough to receive the strings of one note, untess 
secured by other means than the downward pressure 
of the strings on them, there is some risk of their fa'i- 
ing out when the strings are taken off. In some resp=-ts 
I prefer stads to wire bridges. See article on improv.cz 
the trebles of cottage pianos in No. 881. But I yei 
believe the tone is purer when the wire bridge is r- 
ployed, especially if the lowest inch of the space ix- 
tween the strings and the wrestplank be well stufe 
with felt or cloth, so as to pre vent any audible vibrat:: u 
above the wire bridge.—Tas Haamoxious Braci- 
SMITH. 


(12574.)—Caloulus.—Let ABC represent the r: 
quired triangle. Join A with O (the centre), and p:o- 
duce AO to meet BC in the tonching-point D. Join Ev. 
Let angle BAD = a. Then AO = 50 o-. æ, .°. AD 
= 50 (co-sec. @ + 1), and BD = 50 tan. æ (oo. 
+ 1) Ifw = area of triangle, w = AD. BD = 24 
tan. « (co-sec. « + 1)3, Differentiating one equatm 


2 
right member to zero „„ + 1) P 
A 

2 
B D 
2 sin. a 1 OOR. a 2 at 
cos. 4 — g sin.? m That is, ( +3) 


(1 + sin. a — 2 cos. 1 a) = 0. From first factor, sin. « 
= — 1, From second factor, 1 + sin. a 22 
sin.2 a = 0; .. sin. a = § or — 1; . when v is 
minimum. sin. a = $; „„ & = 80°; e's angle BAC = 
60°; .. the required triangle is the equilateral arca= 
seribing triangle. The aide of this is easily foand + 
be 100 ./8.— ALEPH. 
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UNANSWERED QUERIES. 


— 


The numbers and titles of queries which remain us 
answered for five weeks are inserted in this list. We tru 
our readers will look over the list, and send what inf>-. 
mation they can for the benefit of their fellow eont.. 
butors. 


Since our last George E. Davis has answered 1214 
12167, 12945; Jack of All Trades,” 12153, 13170 ; On. 
genious Whitesmith,” 12167. 


12257 Milking Machines. p. 392 

12259 F salt Acetate of Soda Bath, 392 
12371 Double Flageolet, 892 

12281 Length of Electric Spark, 89% 
12289 Electric Bell, 393 

12290 Hydrogen Lamp, 892 

12291 Nature Printed Leaves, p 893 
12298 Watch Springs. 390 

12803 Small Castings, 393 
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QUERIES. 
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112592) — Silk Solvents.—Many months ago I in- 
quired concerning this matter, and “ Sigma” kindly sug- 
gested that instead of diseolving my better halfs old 
silk dresses and trying to make them into new ones 
which did not seem tobe avery promising scheme), 
that I should—no doubt he assumed I am or was s 
cockney—send her ex cathedra” (I mean outside our 
metropolitan cathedral—i.e., to B. Paul's Churchyard), 
and having presented her with a blank cheque, allow 
her to select as many new silk dresses (ata cost not 
exceeding the moderate rate of 15s. per lineal yard) as ber 
wethetic taste dictated. At the time I felt duly thank- 
fal for this “ good advice,” for which “small ks is 

et the market price ;” but notwithstanding this power- 
al dose of the “cold water cure,” I again beg to say 
I have a very distinct remembrance of reading that a 
French chemist had not only succeeded in making a 
solution of silk, but also in recovering it from the semi- 
fluid state in the form of cords, which, if I am not 
mistaken, he formed by forcing it through suitably- 
formed apertures (just as we make peppermint pipe or 
draining tiles), the aforesaid coords e the so- 
called “ silkworm an of the angler. I opine such 
solid silk cords would not only form fishing lines with- 
out knots, but would make excellent first fiddle strings. 
They might also be at once far cheaper and preferable 
—inasmach as we may ex them to be stronger, 
torsion considerably diminishing the effective strength 
of any rope—than the twisted lines made in France 
for deep sea soundings. Will any of our scientific cor- 
respondents let the light in on this matter ?—THE 
Harmonious BLACKSMITH. 

[12598.)—Lightning and Thunder.—WTll you 
kindly inform me whether ah were ever occurs with- 
out its being accompanied with thunder? And if ao, the 
cause ?—-PaTERFAMILIAS. 


[12504])—Varnish Cells.—Will any reader inform 
mo of the best substance for making varnish cells? 
Gold size and Brunswick black make good cells for dry 
mounting, but on the application of heat for balsam 
mounting, the var runs into the balsam, and so 
spoils the object. I want a varnish that will resist the 
heat when mounting in balsam. 


112895.) —Boata.—I wish to construct a small pleasure 
boat about 14ft. long. Could A., Liverpool,“ inform me 
of any book, and its price, that gives practioal directions 
for building boats? I should also like to have lee- boards 
and sliding keels explained, and how the water is pre- 
vented from getting into the boat where they enter tho 
water. In reply to query 12897, A., Liverpool” says 
that it would take more room than the editor would 
allow to describe fully the art of boat-building. I think 
this subject is as worthy of attention as many others 
which appear weekly in the pages of “our” MECHANIC. 
I am sure that articles on it would be warmly received 
by a number of subsoribers, as I see from recent 1 
that many others like myself seek information in this 
branch.—J. E. D. 

[We would manage to find space for a series of articles 
or letters on boatbuilding.) —Ep. 


(12596.] —Canoe.— As there are doubtless many 
tised canocelsts amongst your contributors, may 

ask of them a few hints as regards the following :— 
I intend to take my holiday in the autumn, and to pro- 
ceed down the Trent and Humber to Hall, then, if prao- 
ticable, to go by sea to Filey or Scarborough. Is the 
canoe safe enough to do this in, or would it be better to 
go by rail from Hull. What is the best size for such a 
one, sv as to enable me to feel perfectly at ease. Iam 
pe with the paddle, but have not tried a sail 
ould the use of one be safe withont any gfe ae 
D — 


—ALF. 


instructions as to its management on such a 
PADDLER, 

[12597.]-—Waterwheoel Floats.—I wish to learn 
the most approved form and directions of the floats for 
an undershot waterwheel, for which little water will be 
available and economy very desirable.—D. J. 

12598] - Age of Trees.—Would you oblige me by 
asking through your columns for authentic records of 
the extreme age of trees growing in Australia, Africa, 
and California (—LienumM VIX. 


[12599.}—Dimensions of Mail Boats.—Can any 
of your readers give the chief dimensions of one of the 
Dublin Steam Packet Company's boats (and engines) 
carrying the Irish mails between Holyhead and gs- 


town ?—C. E. 3. 

(12600.}—Hydraulic Explosion.—I was making 
hydrogen gas by decomposing water with sodium the 
other day. I tooka rather large (in fact too large) piece 
of sodiam and held it under water by a gauze spoon. 
There was a violent (if I may use the term) deoompos i- 
tion at once, and I held a glass jar, which would hold 
abont a quart, in the usual way to receive it, but alas! 
before the jar was half filled, there was a violent ex- 
plosion, the jar and sundry bottles, &c., near, were 
smashed to atoms, and the pneumatic trough (tin) 
was knocked into a cocked hat. Now, would any corre- 
spondent of “ours” kindly explain, if he can, the cause 
of theexplosion? I was ence performing the same ex- 
periment, and with the same result, but used then a 
little flask with a narrow neck in which I forced the 
sodium wrapped in paper, and so held it under water, 
and I always thought the capacity of the fask was too 
small for the amount of sodium used; but this time the 
jar wae not half alled when the explosion took place. 
{ have thought that the hydrogen must by the great 
heat evolved have taken fire, but by this means I could 
not account for such a violent explosion. I have also 
wondered whether it was possible or not, there being 
such a rapid decomposition of the water, for the oxygen 
to be liberated as well, and the heat evolved to have re- 
combined them. If this could be so, of course I could 
then understand the explosion.—DasBLeEr. 

(12601.] — lian Harp.—I have one of 
these instruments strung with 14 strings. Will some 
of your musical correspondents tel] me how to tune it? 
Is it tuned like a plano, or how ?—OPALINE. 


(12603. —Extinction of Fires.—Many gases are 
far more soluble in water than carbonio acid is. Would 
Mr. Bottone kindly inform mo if a solution of some of 
che otber gascs, such as chlorine, &c., would not be 
120 re cHicaciunus in extinguishing fires? Some are eup- 


porters of combustion, as sulphuretted hydrogen, &c., 
and otbers, perhaps, are too expensive; but could not 
some sort of salt be dissolved in the water which would 
generate gas by the action of heat when the water 
evaporated, the gas generated to be such as would ex- 
tinguish fire. Of course, much less water is to be used 
in these engines than in ordinary ones.—PHILAx- 
B@HROPIAT. 

[12809] — Acoustics. — Can any of your corre- 
spondents inform me what is the amount of the absolute 
motion of each particle of the air, or other medium, in a 
sound wave? I donot know whether this has been or 
can be determined by experiment, but if it has been 
determined, I should like to know by what means. 
I suppose the amount will vary with the loudness of the 
sound. If this is so, what ig amount for the lowest 
sound we can hear ?—Gy. 


[12604.)—Quill Pen Making.—Will some one who 
is an adept at making quill pens by hand, kindly tell 
me how to insure a straight and clean “split” ?—W. 

(19605.]—Organ.—For some time back, I have been 
studying the varions letters that have appeared in the 
MecHanio, with a view of commencing the buil of a 
small organ, of one manual, and four stops. I oan 
understand in theory, the making of the bellows, sound- 
board, and pipes, according to the instractions given; 
bat I cannot as yet comprehend the mechanism of the 
key acting on the pallet. An illustration of an action to 
push down the pallet ap in Vol XIL, p. 187; and 
an illustration in VoL XIV., p. 665, giving me some ides 
of the square action; but I cannot learn from it the 
position or use of the rollers and backfalls. The en- 
graving seems to show the aotion as consisting of 
squares, trackers, and pull-downs. There is, I believe, 
an action called fan frame, said to be the most simple. 
Would some of your correspondents furnish diagrams, 
on a large scale, showing both actions, merely tracing 
the mechanism from the key to the pallet; also show how 
to connect the bass keys by cross action with the bass 
pipes, which may be placed at the treble end of the 
soundboard ? I should also feel obliged if the length of 
middle C, 8ft. pitch clarabella, ljin. x lfin, and the 
breadth, depth, and length of a CC dalciana (wood) 
could be given, to enable me to form a scale. The latter, 
I believe, being a narrower and longer pipe than the 
same note in diapason. As my acquaintance with the 
MECHANIO comme with Vol. „ I am unable to 
refer farther back; and but for the valuable instructions 
lately given by the various contributors, my case would 
have been hopeless.—E. J. D. 

}—Submerged Forests.—I should feel 
obliged if some one would inform me whether there is 
any cheap and special work on sabmerged forests. If 
not, where should I be most likely to see and learn 
something on the subject?—J. G. W R. 

(12607.] — Watch Repairing.—In a reply to 
„ Second's Practical Watchmaker,’ by Aberdeen 
Watch Jobber,” let. 4609, is given a method of flattening 
a Geneva escape-wheel, which I do not think altogether 
safe, especially for young hands. I have done them in 
the manner described, but I think that one runs a great 
risk in thus flattening them. The way in which I have 
done them is by taking a strip of common soft solder, 
making a hole in the centre of it so as to admit the 

on and no more. As the wheels are generally all 

d, and as a rule in treating any hard—say, for 
instance, a mon te would strike the article to be 
made straight on low side, so as to raise it, so in 
flattening the escape-wheel, I rested the wheel on the 
solder, striking the cross which wanted to be raised on 
the low side gently; the cross resting perfectly solid 
on the solder rans no risk of breaking, as might ocour 
in the method which our Aberdeen friend gives us, but 
perbaps some of our brother pivots would Kinay gye 
us more information on the subject, and exp. the 
reason why steel when hard requires to be struck on the 
low side to bring it up, and when soft, to be struck on 
the side that is bent.—A MIDLOTHIAN PIVOT. 


I12608.] — Bookbinder’s Press. — Wanted to 
know the best method for lapping the holes for the 
screws to work in bookbinder's press, the diameter of 
sorew Jin. I have no way but the ordinary screw box 
and its 5 lap, aud to send it through 5zin. 
dry bard beech is more than two men can accomplish. 
Any iastruotions or notice of any apparatus to save so 
much labour would be gladly received by—DonLix 
SUBSCRIBER. 

[12600.)—Packing Grapes.—What is the best plan 
to pack grapes to travel by rail without knocking the 
bloom off them ?—A. B. 


[12610.] -Lighting Gas by Eleotriocity.—Oan any 
reuder of “vars” oblige a brother by giving practical 
details of the method employed to light the gas at the 
Royal Albert Hall. All the various burners sre lighted at 
same instant by electricity, but is it acoomplished by an 
induction coil? and if so, how are the wires insulated ? 
and do the points from which the spark passes remain 
constantly in the gas flames, or is any method used to 
remove them when the gas has been lighted ?—A. 
BosqQuer. 

(12611.}—Mfoth in Pianoforte.—What is the best 
thing to destroy moths which have attacked the 
dampers, &0., in a pianoforte 7—GRAHAN Young. 


1126121 —Aotion of Oil on Waves.—In an account 
given of a shipwreck which oocurred recently, the crew 
took to the pinnace (the ship's cargo consisted chiefly of 
colza oil), on board which they took a large quantity of 
colza oil. The waves being very boisterous, and being 
in momentary danger of being swamped, they poured the 
above on the waves, which quite calmed them. In fact, 
had it not been for the action of the oil on the water 
they must have gone to the bottom. The above is quite 
an old story, but I never yet heard the scientific reason 
why.—GRauaM LOUNG. 


{12613.)—Drying by Steam.—I have fitted ap some 
steam pipes for drying purposes, with jndiarubber 
washers between tbu flanges, but cannot get heat enough. 
Will any of my fellow readers tell me if superheated 
steam will destroy the rubber 7— T. Kina. 


[12614.]—Corpulence.— Will some oue kindly inform 
me on the following pointe: How can a thin fellow 
acquire bulk (fat or flesL)? Is it to be done by diet, 
inactivity, or what? Some say sugar, milk, cocoa, &o., 
src <ood for producing the demred effeot. Any infor- 
mation on this subject will oblige.—-AxrI-BANTINO. 


[19618] — Tide Waiters.— What are the qualifica- 
tions of a tide waiter in the Customs (not clerkship), 
and what are the examinations necessary to undergo ?— 
A SUBSCRIBER FROM THE BRGINMING. 


[12616.) —Hemlock.—The mention of hemlock once 
or twice lately ua a poison reminds me of a paragraph 
I read a year or two ago in the Graphic, in which it was 
stated that somo professor had been experimenting and 
had found it not a poison. Does any botanical corre- 
spondent remember this statement, and is it false? Ia 
the same number were mentioned the researches of a 
Swiss savant, which showed that the fer-famed William 
tare oe be considered a rather mythical person.— 
A. O. G. 

12817.]J— Tennessee. —Oan any of “our” readers 
farnish any reliable information as to the prospects in 
Tennessee, or the adjoining States, for a settler with a 
few hundred pounds? Are farms cheap? What prices 
does produce fetch, and is there a ready sale?— 
EMIGRANT. 

(12618.}—Exceasive Perspiration.—I should feel 
much obliged if-one or more of your readers would tell 
me of a remedy for excessive perspiration. It isa great 
source of annoyance to myself and others, this hot 
weather esp A. 

112619.) -Bad Water. —I think that there is some- 
thing very deleterious in my pump water. If new potatoes 
be scraped and washed in it the water becomes at once 
quite of an juky colour. And ifa little of the water be 

at into a goblet and two teaspoonsful of white brandy 

added it immediately turns to adark brown. Can 

any of your numerous readers account for these 
oocurrences ’—InQUuIRER, Rugeley. 

(12620.] -Suspended Tramways.—Will some sub- 
ecriber inform ine which of the two suspended tram- 
ways is the most simply constructed, and require least 
labour to push the load along? It is for conveying grain 
in baskets, which we now rau on the floor by means of 
wheels fixod to bottom of baskets, but find the wheels 
crush and damage a large quantity of the grain.—H, B. 


(12623L)—Black Dye for Leather.—Will any one 
inform me what is the beat dye for staining leather a 
good black ?—R. M. 

(12622) — Labour Saving Machines.—A cabinet 
manufacturer, employing some 16 to 20 hands, wishes to 
be informed by some of yoar practical correspondents 
of the most useful labonr saving machines for the work- 
shop where steam is not practicable. He is informed 
that in many of the workshops in Scotland very useful 
machines are employed, more especially for veneering. 
&c.—8. V., Dublin. 

(12623.} —Lampblack.— Can any reader describe or 
give a sketch of the arrangements that are necessary for 
the manufacture of lampblack on a cummercial soale 
from tar, pitch, &c. ? at weight of pitch is required 
for one ton of lampblack 7—Fx. T. 


[120241] —Stuffing Reptiles.—Will some brother 
reader kindly tell me how to stuff a boa oconstrictor’s 
and shark's skin? They are both dried. Also how to 
make a varnish for the same ?—W. C. O. 

(12623.]—Heat Bumps.—Would some one inform 
me ofa good recipe for heat bumps? I have tried two 
good doctorsand every thing I could think of, and all to 
no effect. The child Is three years old, aud sometimes 
there appears twenty of these bumps in a night, and 
some as large asa threepenny piece, very unsightly and 
irritable ; we are frequently disturbed four or Sve hours 
in a night.—D. C. 

(12626.] —Indiarubber Models.—Will any reader of 
the Mecuanio kindly give information on the followin 
subject. I want to make an indlarubber model w 
shall retain its elasticity when made. Something, eg., 
like a flexible doll’s face. 1. How oan I dissolve the 
indiarubber? 2 How liqaid must it be? & Must any- 
thing be mixed with it? 4 What substance and in what 
proportion? 5. Of what must the moulds be made, will 
plaster of Paris do or mast it be some metal, and if so 
of what kind? 6. By what process mast the model be 
set? 7. Lf by heat, what degree and how procured? 6. 
If excess above or deficiency from the prescribed 
degree, what would be the effect 7— CLAUDIO. 

(19627..—Carbolic Acid asa Hair Dye.—Will 
„ Outgenious Whitesmith,” (Qy. 14001), preas say how 
often he applied the carbolic acid, and if he washed his 
face in the same water. Does it darken the skin or in- 
jure the hair, and does he continue to wash in the 
water with carbolio acid after his hair has turned 
23 and does he use it every time he washes— 
A. J. 

(12628.)—-Rusty Iron Castings. —I have 10 or 12 
hundred welght of small pasties nuch as pinions, 
bearings, &o., deeply rusted, oan them with acid 
so as to get them painted ?—Pappy. 


[12629.]—Skeleton Flowers.—Will any reader of 
“ours” kindly,tell me how to prepare skeleton flowers 
and leaves,” and the bost time of year for doing so ?— 


[12680.] —~Magnetism.—I have a strong electro-mag- 
netic inachine of the usual horse-shoe form with revulv- 
iag cylinders or coils of wire. I used it for rheumatism. 
Can I use it for any other purpose, useful or ornamental, 
and if 80, how ?—D. 


[12831.] -Fixing the Bloom of Scarlet Run- 
ners. How csn I prevent the bloom falliug of? I have 
some etalks ou which there have been as many as thirty 
blooms, all of which have fallen off instead of coming 
to beans.— DISAPPOINTED. 


[12632] —Photochrome.—What is the natare and 
composition of photochrome, which is used for darken- 
ing the hair ?—DusaProiNxteD. 

[12633.]—~—Dried Yeast.—Will any of your chemical 
correspondents inform me what ingredient is necessary 
to be added to compressed yeast to insure ite keeping 
for some days? I presa mine with one of Needham and 
Kite’s presses, but tind it will not keep often more than 
a few hours before it becomes moist. Many brewers 
sell an article which keeps as well as the Gorhan yeast. 
There is no doubt pome chemical is added to insure 
this —H. W. T. 

(12634.]—Photography.—Can ‘“ Photo.-Bristolien 
eis,’ or other fellow- reader, tell mo how to produce s 
photograph on porcelutu or opal glass, and the best 
known vehicle or medium for an artist to work thew 
up in watercolour with ?—ART-PHOTO 
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(12685.)—-Trausferring Pencil Drawing on 
Paper to other Paper.—Will John Hopkins or 
some one else, givo me instructions how to transfer a 
pencil drawing on paper to other paper, and the sort 
of paper used. Also how to take an impression of a 
printed impression or engraving on paper ou to other 


paper ?—T. H 
(32686.]—Enlar ng Photographs.—I shall be 
most to hear ‘‘ Photo.-Bristoliensis' " suggestions 


with regard to the above, assuring him that daylight 
will answer my purpose equally as well as the magnesium, 
and at the same time I am anxious to go to werk as 
cheaply as possible.—Lrpvataious WILL. 


(12687.] —Optics.—Can any of your numerous mathe- 
maticians or students of optios kindly inform me how to 
work the following :—At what distance from a mark fin. 
square shall I etand so that it may appear of the same 
size as a mark 8in. square at the distance of 200 yards? 
—Oprics. 


112088. — Fleas in Dogs~—Will any brother reader 
inform me if one teaspoonfal of sulplrurous acid mixed 
with a quart of water spanged over a dog would be in- 
jurious:to his skin or hair, as I find that acid go dilated 
wil kill fleas almost instantly ?—Counrrrman. 


(228680.)— Worms in Pony.— What és the best thing 
to give a peny that is troubled with worms? All the 
food he eats seems ta do him but little good. Could I 
give him anything with his food to destroy them? They 
appear to be about Ain. long.—CounTRrrman. 


(129640.]—Ice.—Can any of ours“ give a recipe for a 
cheap freezing powder, and cost for making a gallon of 
water into ice f W. R. 


1204.) —Sticklebacks.—Can any one kindly inform 
me the best way to destroy sticklebacks without destroy- 
ing the other fish ?—Boarman. 


OHESS. 


— IÄ 

ALL communications intended for this department to 
be addressed to J. W. ABBOTT, 7, Claremont-place, 
Loughborough-road, Brixton, S. W. 


A match is being arranged between Steinitz and 
Zukertort, the prizes being E20 for the winner and 
£10 for the loser. The winner of the first seven games 
to he the victer, drawn games not counting. The 
struggle between these two athletes in the recent 
tourney which reaulted in a game for esch, and three 
drawn games, imparts additional speculation to the 

resent contest, and the result will be watched with 

by ehess players in all parts of the world. 


Prosiem X.—By H. MEYER. 
Black 


SS. YZ 


e * 
,, 


Wie. 
White to play and mate in two moves. 


„In future the solutions to onr, problems will be 
withheld for a fortnight. 

T. A. Hixn.—Thanks for the Knight's Tour,“ but we 
have ho space for the same; moreover, such produc- 
tions are only interesting to a few. 

R 8. and A Cuxnnioron.—The Black King has two 
moves at his disposal—if to Q 5 Kt takes P. mate; if 
toQ8 Kt to K B7 mate. Surely this is plain enough. 

W. Arngy.—You are not the only correspondent who has 
failed to solve Problem VIII. The defence to the line 
ef play that you and ethers suggest is— 

q) R Ee  BtoK BS 
P takes H Q to Kt sq. 
How do you propose to mate next move? 
A. L. (Linooln).— Tou shall be informed of the result. 


G. Harwoop.—A very neat little problem; it shall appear 
in its turn. 


Sea-Serpents.—Acocording to Nature, the South 
African Museum, Cape Town, reeently received a speci- 
men of the Ribbon Sah (Gymnoterus) fifteen feet long 
without the tail. It appears that this fish is known to 
distant inland fishermen as being forty feet long, and 
from ite slender shape and snake-like movement is 
probably the en- ser pent of late years so minutely 
described by navigators. From its head there is 
erected a plume of flexible rose-coloured spines, aud 
from head to tail along its back there is a conapivaous 
mane-like fin. Its general colour is like burnished 
silver. The eye is large and silvery, and the proile of 
the head comparts well with that of the horse. Tne 
specimen could not be preserved, but there are two 
smaller specimens in the Museum. 


ANSWERS TO CORRESPONDENTS. 


— 


% All communications should be addressed to the 
EDITOR of the ENGLISH MucHanio, 81, Tavistoak-strest, 
Covent Garden, W.C. 


The following ave the initials, &e., of letters to hand 
net 85 Tuesday morning, August 6, and unacknowledged 
e ro: 


W. L. Breare.— Rev. G. M. M“ Cord.—E. C. Phiflips.— 


J. Dresser.— Thomas Baker. Alfred W. Kuight.—P. 
Frank.—James Puttick.—E. Woodward. — J. Sharpe. 
—George Jarmain.— Henry Northcote.— W. Crisp.— 
L. E. N.—J. Taylor.— Taylor and Bodley.—H. H.— 
J. K. P. — Thomas Fletcber.— Wm. Pakeman.—Jamea 
Palman.—P. and L.—J. H. R.—E. B. W. - Obip of the 
Old Block. —Jaak of All Trades. -A Berlin Subsoriber. 
—T. J. M. - Columbia. —Hy. Clarke.— James Simpson. 
F. Perku—Reav. F. Gilbert White. — Edwerd Mould.— 
A. Chesterton. — James Malina. — RB. Jones.—C. H. 
Winafleld.— Webb and Son. — J. M. Gilbert—P. A. 
Calais. — Thomae Fletcher.— J. J. H.-E. P. Hart. 
C. B. A—J. B. Waring. — E. Sutcliffe. James Hazard. 
—J. F. Conlson. James Ward.—C. H. P.— Rev. James 
1 Wide.— Clock Maker. - Bun Spots. 
J. T. M.— J. H. Oatchpole— C. B. Turner. - American 
Subscriber. — Westward He!—Young Astronomer— 
J. Carlton, R J. H.—J. H. Withers. —E. L. OC.— Saul 
Bymea.— One of a Trade.—J. H. E. — A. M. 0.—Kent.— 
O. Coleby.— Whitesmith. — F. B. . & B. Capper.— 
Three Years’ Subseriber.— Village Blachemith. Over 
looker.—J. Brumby.—Salop.—J. Arrowamith.— James 
Beardsley.—Ontarin.—James P. Smith.—J. B. H.— 
W. 8. T.—Outre Mer. —St. Orispln.—- James Daw.— 
The Harmonious Blacksmith. — W. J. Hodgson. — Soda. 
George Knott. — Eoilepsy.— The Suffulk Amateur. 
A Bubscriber.—J. B. Sbarpey.— WM. Gruickshank.— R. 
Mellor.— J. Griffliih.— Herbert Jaekson.— Aquarium- 
Maker. — T. J. W. - Tyro.-J. Johnson. — Excelsior. 
Wm. Tryer.— J. M. G.—Horatia—Suarveyor.—J. G. 
Matthewa—Paste.—Ayua.—Amateur—J. G. — 
—W. H. K.—H. Bastow.—W. H. H. C.- Wm. Hoyla— 
W. George. —J. H. Gilbert. X.—Rat-Tat.—E. O. Sim- 
monds.— Vandyke.— W. Hatfleld.— R. A. Pr ootor.— C. 
Norris.— E. L. G.—Odgen and Gibbs.—Fidder.— 
Sting.—L. H. O.— Simplex. - James Martyn.—3. Can- 
ning.— Indu- rer.— J. W. Rhodes. — Alfred A. Allen.— 
W. Pike.—Rev. H. R Bayley.— Artillery Captain.— 
Mil.—L. W. D.— F. R.—J. W. Fennell.— R. Henry. 
Reckoner.— Busy B.— 0. N. Abbott.—A Mental Sauf- 
ferer.— Thom. —A. B. W. -W. 8. B.— Salmon Sons 
and Ritchie. —A Bookkeeper.— R. A. H. — Aries. - Com- 
moder.— E. T.: Grays.— Tawee.— A. C. L.—Ooach- 

alnter.—Padlock.— R. Stepbenson.—-A Leoturer.— 

obo.— Artillery Gunner. — Beekeeper.—V. B.—A. L. 
G.— M. Paris.—Oollen.—Baloairn.—N. T. R.—Gypeum. 
T. R.— T. Hacklebridge—J. K. P.—James Hicks.— 
Jack of All Trades. — W. H. H. O. 

Ventas, W. F. Dawson, Canary, and Gold Leaf, are re- 
quested to consult back numbers. 

LanpscaPE Housg.— Tour inquiry about the earth being 
recently in the tail of a comet would possibly lead to 
an idle controversy. If 33 wish to excite discussion 
why not suggest some g more practical and of 
ae utility. 

H. A. G.— Tour query is au advertisement. 

J. WILLIAMS — Tou will find information on the Whit- 
worth scholarships on p. 258 of Vol. XIV., No. 348; but 
all the particulars are to be obtained from the Science 
and Art Department, South Kensingtan. The ezami- 
nation pspers of the Science and Art Department are 
to be obtained from the same source, by addressing a 
letter to the secretary. 

Enratum.—In letter 4579, p. 684, Sucram“ intended to 
say that no glue should be put on for the firat time of 
placing the paper round in making organ pipes. 

Communications which oan only appear as advertise- 
ments to band from W. Karalake, Young Telegraphiat, 
Maaica) Subscriber, A. W. H., A. M. Z., A. Danse. 

Cuiwe.—It is not lawful. 

C. C. O., T. M. P., E O. S. Z., E. Gardner, and Tinker, 
are referred to indices to back volames. 

J. BAXZRR.— Ne. Of course if you vary the invention 
the matter is different. We have no more room for 
replies to the query answered by you. 

BIRMINGHAM teed yang Apr to the chief of the 
department in the town in which you reside. 

B. B.— Advertise your coins if you wish to know their 
selling value. 

O. TowuLRT.— The furnace described in this number 
by Outgenious Whitesmith” will perhaps meet your 
requirements. 

H. Munz.—Yearly subscription, including postage to 
Prassia, 178. 4d. A redaction is made on such a 
series of advertisements as you mention. Prussian 
pane money may be sent 

“T, A.,“ im a letter, says he “cannot comply with 
‘E.L.G.’s' request of flzing the time of change in 
reckoning in the genealogy of Shem aad the lives 
of Abraham, Isaac, aud Jaeob, because he has not the 
Septuagint, and our version being so notarioualy in- 
correct.” II T. A.” had the Septuagint, and was able 
to satiafy E. L. G.,“ “ours” would not be the fittest 
colamns for the controversy. 

Trnoan.—We have given the process of galvanising iron 
in several places in back numbers. The articles to 
be galvanised are cleansed by dipping into a bath of 
diluted sulphuric acid, scoured with sand, and im- 
mersed in melted zinc, which should have a tolerably 
thick covering af sal ammoniac. It would seem that 

ou have not bad sufficient sal ammoniac, or the heat 

as not been high enongh to prevent the article 
chilling the zinc when immersed. Try again, and if 
you fail, write. 

NATEAANIEL WATERALL.—The lengths of the Atlantic 
cables are as follows:—The 1855 cable centains 1,896 
knots; the 1866, 1,852 kaota. The French cable con- 
tains from Breat to 8. Pierre, 2,584 knots; and from 
B. Pierre to Duxburg, 719. 100 knots are equivalent to 
115 2840 miles. 

SauvuEL SMITHER.—Next week. 

R. A. Proctorn.—Next week. On account of what is 
called the Bank Holiday wo had io prepare for press 

ast Peturday. 

O. E., Janes LEEWARD, TOMA TORE. - Tour queries are 
advertisements. See Notes to Correspondents.“ 


Hy. CLAnR.— Let there be no subterfage. Will 301 or 
any professional phrenologist accept the challenge sach 
ac it was? The merits of the inquiry in ne way affect 
the ntatements in your rejected letter. 

E. H. Toomas-—The best way is to write on white paper 
ya N ink, ‘ae oe white paper is nat so good, 
neither is black on blue paper. 

W. G.—We oan biad your volumes in cloth at hall-a- 
crown per volume. 


Terms of Subscription, 


PAYABLE IN ADVANCE, 


6s. 64. for Six Montbs and 11a. for Twelve Months, Post 
Free to any part of the United Kingdo=. 


Vokames V., VL, VII., VIII., IX. X., XL, III., SUL, and 
XIV. bound in cloth, 78. aach. 

Indexes for each half-yearly voluma, up to VeL I. 
(except Vols. IL, V., and X.) inelasive, 34; Post 
Free, 24d. Oases for Binding, Is. 64. each, 

%% Subscribers are requested to order Cases and Vols 
through their booksellers, and not to send direct. The 
new regulations of the Post-office prevent thelr trans- 
mission through the Post. 


To American and Belgian Subscribers. 
espectally 


E” American and Belgian Subscribers, esp 
when renewing their subscriptions, are particalerly 
requested to advise the Publisher of the transmission 
of the Post-office Order, and the ezact amount for 
which it is made payable. 


Subscribers fn the United States end Belginm can be 
supplied with the ENGLISH MECHANIC post free from 
this Office, for the sum of 18s. (3dols. 25c. gold, or 
15fr. 60c.) per annum, payable in advance. 


The remittance should be made by International 
Post- ooe Order. Back numbers cannot be sent by the 
ordinary newspaper post, but must be remitted for af 
the rate of 6d. each to cover extra postage. 


Notice to Subscribers. 


Subseribers receiving their copies direct from 
office, are requested to observe that the last namber 
the term for which their Subscription is paid, wl 
forwarded to them in a coloured wrapper, as an in 
tion that a fresh remittance is necasaary, if it be desired 
to continue the Sabsoription. 


Charges for Advertising. 


s. 
ALL ADVERTISEMENTS (except in the Exchaage 

Column), per line of Right Words. . . 0 
Bvery additional 


frag 


2 


ET 0 6 


No advertisement inserted for less than la) 
Larger Advertisements Contracted for. 


ADVERTISEMENTS in EXCHANGE COLUMN for 
Sixteen Words CELLES d LILLIES IT J LLAJA LSJ (ELIEL EATZITALTES ALEL T A ak al 6 
For every snocesding Eight Words. . 0 6 
Front Page Advertisements 9d. per line. 
The address is included as part of the advertisement 
and charged for. 
Advertisements must reach the office by mid-day on 


Tuesday to ensure insertion in the following Friday's 
namber. 


OUR EXOHANGE COLUMN. 


a — 


Exonaxen Advertisemasts are cherged af the rets of 
Biwpence for the frst Binteen Words, and Siapence fer 
every succeeding Eight Words. 


Camera Luctpa (good as new); for Microscopes — 
G. H., 31, Great Marasey-street, Liverpool. 

Waiontso-Odam, Biu. Bagine Cylinder, large Meer- 
schaun P-. MH, el Engine Castings, for exahange.—Eusrs> 
MouL>, Guernsey. 

A capital combined amateur Larmur and Lapid for 
an and polishing aroall articles; for a good Sin. 3 
J. 0. T., Atlow. Ashbourne. 

BıcycLe (88in.), cost £8; for Easy Chair not of tos 
valno than £5.—Jamwes CLARKE, manager for the Chesterton Gur 
Light Company (Limited), Okestestan, New tafurs saire. 

Sewino Macaing, strong, lookstitoh (cost £10): 
Harmonium wanted in exchanga—H. Morua, Faden 
Huddersteld. 

A valuable Frexcr Horw, with eleven erooke (valne 
£9 96.); for a good Warp or Bass Viol, or o.. E., Pen 
Crowborough, Tunbridge Wells. 

Forty-six Warteg OoLouns (cost £1 104.); for a Misro- 
seope.—Txos. Praner, 5, San Fold, Halifax. 

Iron 4ton Lrrring Oras, with dere blocks, ené 
chains, and 4. Wheel Chaise, in good condition ; far Second band 
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Cornet and CLARIONETTE; for Rod and Tackle; or 
anything useful —a. B., 184, Bridge- road Wost, Battersea. 
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THE EQUATOREAL—ITS USE AND 
ADJUSTMENTS. 


By a FRLLOW OF THE ROYAL ASTRONOMICAL SOCIETY. 


Scones or later (and, as a rule, sooner rather 
than later) every possessor of a telescope 
who employs it for the purpose of celestial obser- 
vation finds out the discomfort, annoyance, and 
impracticability of a mounting which, like the 
ordinary tripod stand, admits only of motions in a 
vertical and a horizontal direction. Such a 
mounting in effect limits him to the employment 
of low powers, prevents him from recognising a 
star or other heavenly body from a catalogue, 
and absolutely precludes him from any form of 
micrometrical measurement, or from even the 
approximate determination of the place of any un- 
known body in the heavens ; so that he ultimately 
discovers that, for anything like systematic work, 
an equatoreal, in some shape, is absolutely indis- 
pensable. Moreover, this is true concerning every 
description of telescope (reflecting or refracting) 
in use; the kind of mounting of which we are 
speaking being alike applicable to, and necessary 
for, the efficiency of instruments of the Galilean, 


Achromatic, Newtonian, Herschelian, Gregorian, 
and Cassegrainian forms. In the interest, then, 
of those who are not already familiar with the 
nature of an equatorial mounting, we propose to 
explain, in the first place, the principles on which 
its action depends, and we shall then go on, in 
the next, to describe one of the most usual forms 
in which it is constructed, and to give such de- 
tailed instructions for its adjustment and use as 
shall enable the possessors of telescopes thus 
mounted (who may yet not be sufficiently familiar 
with the theory of astronomical instruments to 
adjust them with facility) to regulate and employ 
them in the most efficient manner. Here, as in 
our iminary explanation, we shall endeavour 
to employ the most simple language at our com- 
mand, and systematically sacrifice any mere grace 
of diction to our leading object of making our- 
selves apprehensible to those, whose acquaintance 
with the subject has yet, in effect, to be made. 


For the purpose, then, of the exposition which 
we have proposed to offer, it will be necessary to 
begin at the very beginning, and to recall some of 
the most rndimentary astronomical facts to the 
recollection of the student. Let us, therefore, 
conceive ourselves to be placed upon a very small 
island in the midst of the sea, in some northern 
latitude ; let us further imagine the evening to be 
sufficiently fa: advanced for stars to be visible, 
and let us try to realise the spectacle which will be 
presented to us. 

At the first glance we shall notice that the sea 


and sky do not, as it were, shade off into each | less of a circle in the sky ; but that these circles | called 
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evidently, cuts the heavens into two equal hemi- | and remaining a very short time above the horizon; 
spheres, one of which above us, is visible ; while the | those which further toward the east, a larger 
other, beneath our feet, cannot be seen. We will | segment of a larger circle, and remaining longer 
su „ too, that we know the point of the | visible; and so on, until we come to stars which 
h above which the sun is situated at rise due east, which will be found to travel over a 
apparent noon. This will, of course, be the semicircle, and set exactly in the west just 12 
south. (Farther on wo shall reiterate directions, | hours after the time of their rising. If, now, we 
already given in these columns, for finding this | consider those which rise to the north of east, we 
south point with some considerable degree of 3 observe that they describe the larger part of 
accuracy, but at present we will imagine it to be | their diurnal paths above the horizon, and remain 
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known.) Facing, now, towards the south, we visible for more than 12 hours (the circles them- 
shall notice stars in the western part of the selves, however, growing , inasmuch as the 
celestial concave, gradually disappearing beneath | greatest of all are those described by stars whi h 
the horizon, while others previously invisible will | rise precisely in the east), and soon, until we sha: 
rise in the east. Furthermore, if we can watch | find some which never disappear below our horizon 
through any considerable interval of time it will be | at all, but describe their entire diurnal circular 
seen that every star seems to describe more or path above it, round one common point which is 
the pole of the heavens. There is no 


other, but form all round a hard, sharp, well- | are not all of the same size, those stars, forexample, | visible star exactly on this point, but there is one 
defined line, in point of fact a circle, of which the eye | which rise very little to the east of south describing a sufficiently near it in our northern heavens to 
of the observer forms the centre. This circle, pretty | very small segment of a circle of certain sise, | justify its appellation of the Pole Star. Its posi- 
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tion may be recognised by reference to the map 
on p. 25 of our tenth volume. Moreover, we 
shall notice that the stars do not change their 
relative positions in the sky, but revolve as though 
they were attached to the internal surface of a 
vast sphere, which itself rotates on an axis 
passing through the pole just spoken of and an 
opposite and, of course, invisible one, beneath the 
horizon. Furthermore, a little attention will 
show us that there is a point in the sky at which 
each star ceases to ascend and begins to descend, 
and it will not be very difficult to discover that a 
semicircle drawn perpendicular to the horizon, 
aud passing through its north and south poiuts, 
will be that upon which stars will, one and all, 
reach their highest points, or, as it is technically 
called, culminate. This line is called the Meridian 
(from the Latin word meridies, mid-day, hecanse 
at noon the sun is upon it). It is further self- 
evident that it must pass through the poles and 
also through the point immediatcly over the 
observer's head, or, a8 it is called, the zenith. 
Ita determination, as wo shall hereafter gee, is a 
matter of the highest importance. 


Before proceeding any farther, it will, perhaps, 
be as well if we endeavour to realise the descrip- 
tion and definitions which we have just given by 
the aid of a tigare. 


In our first figure. then. O represents our 
imaginary observer and 8 E N his horizon, of 
which S is the south point, E the east, aud N the 
north point (the west point being obviously behind 
E, as seen in our sketch). Then a a' will repre- 
sent the path of a star in the southern part of 
the sky from its rising, at a, to its culmination, or 
transit, at a’; after passing which it will, of 
course, begin to descend and set as far from S on 
the other side of a’ as it rose on this. b repre- 
sents a star rising nearer to the east, and so on to 
E, which shows one which rises precisely in the 
east, reaches Æ (or arrives at tha meridian) 
6 hours afterwards, and sets, at the expiration of 
another 6 hours, exactly i in the west point of the 
horizon. As we proceed northwards, d, d', e, “, 
and /, J“, may stand for the apparent diurnal 
circles described in the sky, by stars nearer and 
nearer to the pole. The visible pole, er end of 
the axis, about which the celestial sphere seems 
to rotate, is seen at P; the other extremity of 
such axis P’ being, of course, invisible ; and if we 
imagine a huge sheet of metal to pass through 
the earth’s equator, œ q, and to be produced out- 
wardly, until it cuts the heaveng, it will trase out 
the great circle, , E, Q, distant, of eourse, at 
all points 90°, or the quarter of a cirale, from the 
points P and P'. We may add that Z is the zenith, 
or point vertically over the observer's head, and 
N the nadir, or that preciaalg beneath his feet. 


Before dismissing this figuse d our conside- 
ration, it will be as weil @= prove from it a 
theorem of capital importanse m the consideration 
of the principle of the equatereal. We mean 
that the elevation of ke wisible pole of tho 
heavens ubove the hagiaon is always equal to the 
latitude of the plase ef ebservation. For, let 
œ, q, be the earth's equates, and O the observer's 
position on its surfec@ then æ, E, O is obviously 
his latitude or dees north of the equator. 
Now, all right angles ave equal (a fact of which 
tho veriest tyro may ure himself by placing a 
pencil square to the surface of a slate, and view- 
ing it from various positions), and, therefore, 
in our figure E, E, P = ZEN. Take away the 
part common te both Z E P, and the remainder 
EE Z =the remainder PEN. But E Z 
(which is evidently œ E O) is the latitude of the 
observer, and P E N is the elevation of the pole 
P above the horizon. Therefore the elevation of 
the pole at auy given place is always equal to 
the latitude. Q E D. Assuming the student, then, 
to have thoroughly familiarised himself with the 
nature of the apparent dinrnal motion of the 
celestial vault, let us proceed to examine the 
condition of any one with respect to it, who ispre- 
vided with a telescope mounted on a pillar and 
claw stand. Fig. 2 has been drawn to illustrate 
this. 


A very brief study of it will suffi oe to show 
that, while the apparent paths of the stars a, 
U, b', &., areinclined to the horizon at a detinite 
angle (that of the oo-latitude, or 90° — latitude), and 
the axis of rotation of the sphere PP has the ineli- 
nation P N to it; the telescope rotates round the 
vertical axis T, A, and cuts ont the circles w z, 
y , Ko., in the heavens, parallel to the horizon, 
intersecting those of the stars’ paths at two 
points ouly (such as u or v, and their correspond- 


ing ones on the other side of the meridian). Henoe this is generally eemented or screwed down on to 


it will be seen that (save at the time of its culmi- 
nation) a star must always be travelling obliquely 
through the field of an instrument thus mounted ; 
so that, in order to follow it, tio simultaneous 
motions are required, vertical and horizontal ; or, 
as they are technically called, in altitude and 
azimuth. Annoying as this is with low powers, 
and in the observation of large objects like the 
Sun or Moon, it becomes almost insufferable and 
intolerable when we are examining faint stars 
with a high power ; while, as we have previously 
intimated at the beginning of this essay, it practi- 
cally precludes the observer from the identifica- 
tion of a star from a catalogue ; or from any form 
of micrometrical measurement. 


The remedy, however, will readily suggest 
itself to any one who has considered our last 
figure with the smallest attention. It is indicated 
in our sketch below ; in which it will be at once 
geen that all we have done is to make the principal 
axis of rotation of the telescope T A coincide 
with the aris of rotation of the heavens; 80 
that, if we now set it upon any given star, by 
turning the telescope round such axis, we can, by 
a single motion, follow that star from its rising 
to its setting. (We here ignoro theefivct of refrac- 
tion as immaterial to our present purpose.) In 
fact, we have converted our telescope into a rude 
form of EQUATOREAL. 


We have, however, gained but one solitary 
advantage attendant on an equatorial mounting, 
that of following certain stara by a single motion 
of the telescope. We havo said certain stars 
advisedly, because it must at once strike the most 
careless observer of our third figure that it would 
be absolutely impossible, in the position of the 
telescope there delineated, to turn it upon any 
object at all near the pole. Preserving then, the 
vital principle of the coincidence of the principal 
axis of rotation of ourinstrament with that of the 
heavens, letus see how our primitive mounting 
can be modified so as to enable us to reach every 
part of the visible hemisphere ; and, incidentally, 
to set it, by the aid of certain co-ordinates, upon 
any object contained in alist or citalogue. 


Now, the object of these papers being wholly 
practical, we shall not occupy needless space by 
the delineation and description of the various 
shapes which the equatoreal has assumed, but shall, 
at once, proceed to describe the German or Fraun- 
hifer form of it. We select this, since it is the 
one most commonly employed to carry all tele- 
scopes, such as are ordinarily found in the pos- 
session of amateurs; and as, moreover, our ex- 
planation of its construction and detailed instruc- 
tions for its adjustment and use, will, if once 
fairly mastered, enable the student to deal satis- 
factorily with any kind of equatorial mounting 
which may come under his notice. It is shown 
in Fig. 4 

Here we see the telescope T supported by 
cradle E E', and thus immovably fixed to the 
end of the declination axis D, to the other ex- 
tremity of which the declination circle D C' is 
also attached. As this axis terminates in cylin- 
drical pivots whieh rotate in two 's (one of which 
is shown at Y, and the other is hidden behind the 
declination circle im our drawing), it will be seen 
that the telescope and circle must move together. 
The Y's, as inspection of the figure will show. 
mre earried by or form part of the framework 
G G, which is itself attached at rizht angles to the 
polar axis P; the principal axis of rotation of the 
instrement, the extremrities of which of course must 
point to the poles of the heavens. Means for ad- 
justing the declination axis to a small extent are 
previded at I Y ; those for the adjustment of the 
polar axis are covered by the hour circle—H C in 
oar figure. This bower circle, which is divided 
right round to XXIV. honrs, is read by the aid of 


the vernier hv; the vernier being adjustable by 


the arranzement shown at i j. It shonld, of 
enteo, read either XII. or XXIV. hours, when the 
telescope is aconrataly in the meridian, according 
as it is placed to the west or east of the polar 
axis. In our sketch it will be noticed that we havo 
shown the telescope to the west of that axie, and 


the declination circle, of course, to the east of 
a“; it. 


The declination circle D C'—is almost always 
divided into 4 quadrants of 90° each, starting from 
the equator as their initial points: so that when 
the optical axis of the telescope is directed to the 
equator, the verniers dv and d' v read O°. The 
verniers referred to are supported by, and adjas- 
table on, a framework, which the declination itself 
covers in the figure. SS is the cast-iron stand 
supporting the working paris of the equatoreal ; 


a pillar, according as the latter is formed of brick 
or stone, or of iron. The rest of the mounting is 
almost invariably constructed of gun-metal. The 
edges of the circles D O and HC sre racked with 
a screw tool, and into the worm-wheels thus gene- 


rated work endless screws a j, ö c' by which slow 
motions are given in right ascension and declina- 
tion, respectively. These screws are thrown in 
and out of gear by a simple arrangement atc and 
m, which it is scarcely necessary here to describe. 


C” is a counterpoise, which is shifted when a 
micrometer or analagous apparatus is attached to 
the telescope. F is, of course, the finder, and L 
a little lamp swinging in gimbals. This reflects 
light through a hole cut in the side of a telescope 
on to a perforated mirror, placed diagonally in it, 
which itself casts the light down the tube, and so 
illuminates the wires of the micromoter or transit 
eyepiece. 

An equatorcal mounted as completely as the 
one we have attempted to delineate and describe 
would almost certainly have a clockwork move- 
ment to drive it in opposition to the diurnal motion 
of the earth, and so to keep a star apparently im- 
movable in the field of view; but we have 
omitted a clock in our sketch to avoid needless 
complexity. In practice, the motion of such a 
clock would be controlled by a conical pendulam, 
in which the friction of an arrangement analogous 
to the governor of a steam engine, against the 
inside of a cone, supplies the regulating power. 
An equable motion thus obtained would be com- 
municated by light shafting to the endless screw 
aj; aud so the hour circle H C (and with it, 
obviously, the whole instrument) caused to rotate 
at preciscly the same rate as the earth, but in an 
oppoaite direction. We shall presently speak, 
too, of a spirit-level, but as every one who 
is likely to use our directions for the employ- 
ment and adjustment of the equatoreal must 
almost certainly be familiar with this in some 
form, we abstain from its illustration and desorip- 
tion. It only remains, then, that we should for- 
mally exemplify the meaning of the terms right 
ascension and declination, before proceeding to the 
immediate object of these papers; that of explaining 
the best and most available mode of getting s 
telescope equatorially mounted in correct adjust- 
ment with reference to the heavens. 


Obviously, we must have the means of identi- 
fying a star; and for this purpose to co-erdi- 
nates, of some sort, are 


sphere; consequently the equater Æ Æ Q (same 
figure) is a fixed circle theres. Maethermore. 
every one whe hes ever opamai a book on 
astronomy e thet the amis of Shko earth is 
inclined 23° 27’ from a pexpendacuiar'to its orbit; 
and that, consequently, smeh orbit must form that 
angle with the equator, or (as it is called when 
projected on the concave face of the heavens) 
equinoctial. The immediate effect of this is to 
cause the apparent annual path of the Sun 
through the heavens, the ecliptic, to cut the 
equinoctial in two parts, 180°, or 12 hours, apart. 
The Sun is on the equator on the 21st of March: 
after which he continues to travel northward 
until the 21st of June, when he attains his greatest 
distance 23° 27' north of it; after this he desoends 
again, once more crosses the equinoctial on the 21st 
of September, travels down 23° 27 south by the 
21st of December, begins to ascend again, and so 
on. Now, the point of the equator, which the 
ecliptic crosses on March 21, is called the first 
point of Aries ; and from this right ascension is 
reckoned eastward on the equinoctial. Perhaps 
the simplest detinition of right ascension that we 
can give is, that it is the interval in time which 
elapses between the transit of this first point of 
Aries overthe meridian of any given place, and 
the arrival of the body whose R. A. is to be deter- 
mined onthe same meridian. Declination is the 
distance of a star, or other heavenly body, north or 
south of the equinoctial ; for example, in our first 
figure E d' would be the north declination of a 
star d', while Æ a' would be the south deshina- 
tion of another one a’. In many fixed observatories 
north polar distance is employed in lieu of 
declination asa second co-ordinate; but, as the 
Nautical Almanac uses declination, and as, more- 
over, all the chief popular lists of double stars, &c., 
give the element in this form, we shall, ourselves, 
invariably use it in our subsequent exposition. 
Should the student have access to a celestial 
globe, reference to it will materially facilitate 
the understanding of what we have beenendeavour- 
ing to explain. 
(To be continued.) 
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THE MUSEUMS OF LONDON.—II. 
South Kensruncton Musevx (1). 


HIR Museum is under the direction of the 
Science and Art Department of the Com- 
mittee of Council on Education, and the chief 
offices of the department adjoin the Museum. It 
is situated at South Kensington, near the site of 
the last great International Exhibition. The 
Museum is strictly educational, and is one of the 
most popular of similar institutions in the metro- 
polis. This will be seen from the following 
statistics of the number of visitors.—In 1857 
(the first year of opening) the number was 
268,291 ; in 1862 (the year of the Exhibition), 
1,241,369, the highest yearly total yet attained ; 
646,516 in 1867; 1,014,849 m 1870; and in the 
first six months of the present year 710,111; a 
total up to that time from the opening (June 
22nd, 5 of 12,355,470. l 
The nucleus of the Museum was a collection of 
objects of art in connection with the schools of 
art held in Marlborough House, about the year 
1852. In 1857 the collection was removed to 
temporary buildings at South Kensington, popu- 
larly known as the Brompton boilers.” This 
temporary building is in course of being replaced 
by a permanent structure, parts of which, as 
completed, are successively thrown open. The 
temporary arrangement, as might be expected, 
was inadequate and inconvenient, but the new 
buildings are large, airy, well lighted, and adapted 
for the purposes for which they are intended. When 
completed, and the old buildings removed, the 
South Kensington Museum will take its place 
amongst the architectural features of London. In 
rooms connected with the Museum are the 
National Art Training Schools—the various work- 
ing rooms of which are open to publio inspection 
on Saturdays from 2 p.m. till dusk—and the 
Naval Sohool; a new block of buildings for a 
Sciense amd Naval School is now nearly com- 
pleted. The new buildings are all of bright red 
brick, which shows very conspicuously im com- 
5411455 with the neighbouring stone and plastered 
nildings 


Turning to the interior we find that the whole 
of the collections fall into two divisions; those 
belonging to the art department comprising 
paintings, sculptures, architectural models, &c., 
which oceupy the bulk of the building, and 
a smaller division, eampeiming objects belonging 
to amore general and elementary education—e.7., 
school fittings end mambesiels. Connected with each 
of these divisions is a brary and reading-rcom. 
Not anly is these a permanent collection ex- 
hibited in the Mmsenm but a special feature con- 
sists in basing ally on view loan exhibitions 
of variene clas of objects, an excellent means 
of making the ymblic acquainted with the art 
treasures which are scattered about the country 
in the possession of private individuals. As ex- 
amples of these loan exhibitions we might mer- 
tion those of fans, the Duke of Edinburgh's 
collection during his voyage, scheol furniture, 
ancient and modern jewellery, and musical in- 
struments: the last two at present on view. 

On Mondays, Tuesdays, and Saturdays the 
Museum is open free from 10 a.m. till 10 p.m.; 
Wednesdays, Thursdays, and Fridays are set apart 
as students’ days, when certain privileges are 
granted to persons wishing to make copics of the 
objects or paintings; the public are admitted on 
payment of sixpence. It may be as well to 
mention, persons who have obtained a certificate 
for drawing in the second stage, or a science cer- 
tificate in the advanced stage, can, by application 
to the Secretary of the Science and Art Depart- 
ment, obtain a ticket which will insnre them free 
admission to the Museum on all days when it is open, 
and also to the two libraries. On students’ days 
the 5 is 4, 5, or 6 p. m., according to the 
season. uring the whole of Easter week, Whit 
week, and Christmas week the Museum is open 
free till 10 p.m., and the number of visitors at 
each of these periods is very considerable. 

Entering the building by the principal entrance 
in Cromwell-road, we first come into the tem- 
pay portion from which a corridor on either 

nd leads to the larger rooms. Looking through 
tho window facing the entrance the new front of 
the permanent building may be seen. Let us 
leave the art collections for the present and turn 
to the left to the educational series. English and 
German domestio life of the seventeenth and 
eighteenth centuries are strangely portrayed in 
two cases in this entrance hall, one being a large 
doll's house without a front, plentifully stocked 


with miniature furniture and utensils, which was machines and pieces of mechanism. In à small 
made for a daughter of aa Archbishop of York in | ease by itself will be seen a strange-looking mass 


the reign of Queen Anne; the other being a some- 
what similar toy-house made at Nuremburg in the 
seventeenth century. Near the window in the 
hall one of the daily reports and charts of the 
meteorolorical office is hung, and the observations 
of temperature and pressure are taken at the 
Museum. 

The corridor is lined on both sides with book- 
cases, filled with modern volumes on the various 
subjects included under general education. The 
reading-room opens on the left, and is accessible 
to teachers, school managers, students with 
tickets, and subscribers. The works inoluded 
are, as a rule, given by the various publishing 
firms, together with educational periodicals. New 
additions aro for a short time placed on an open 
table in the room, after that they are consigned 
to the various cases; to obtain them then it is 
necessary to fill up a printed form. Farther on, 
the corridor contains specimens of school desks 
and seats, and a few cases illustrating the late 
Professor Henslow's method of teaching ele- 
mentary botany. On the wall, on the same side, 
are large botanical diagrams and specimens with 
description, a very useful adjanct to the text- 
book; the wall on the other side is occupied by 
drawing models, and amongst other things a 
collection of the postage stamps of the British 
Empire. A small passage on the left contains 
examples of the weights and measures of several 
European countries, and a series of metrical 
weights and measures, as here shown, in a school 
would be the best means of making the scholars 
familiar with the advantages and applications of 
that system, and would enable them to compare 
theso with our present standards. Here also is a 
specimen of a somewhat strange educational 
apparatus for assisting in the grammatical con- 
strnction of sentences far translation into another 
language, the principal being that with the know- 
ledge of a few words a large number of sentenses 
can be constructed. It was brought ont abeunt 
seven or eight years ago under the name of the 
„ Metabolical Machine,“ and consists of a oertain 
number of cubes, having a different word on each 
of their facos, those em the same cube being inter- 
changeable. They are arranged in sepante 
divisions of a box with glass front, so that by a 
movement of the box one or more of the cubes 
can fall over and exhibit a fresh face. 

In the rooms on the right-band side of the 
main corridor the bulk of the educational collec- 
tions will be found. The end room contains a 
collection of educational appliances from Sweden, 
and of school harmoniums; and on the wall a case, 
also, is well worthy of attention. It con- 
tains the ekeleton of a fish (cod), bird (duck), and 
mammal (cat), taken te pieces and arranged and 
numbered so as to show the homology of the 
various portions. A similar case has recently 
been placed in the geological museum, and we 
need scarcely point out the value of euch (un- 
fortunately unusual) specimens to the student of 
comparative anatomy. In the succceding room 
is a series of geographical accessories, maps 
(amongst which we would direct attention to 
Sydow's beautiful relief maps), globes (terrestrial 
and astronomical), topographical models, &. At 
the base of one of the windows, with mirrors set 
80 as to properly reflect the light, is a photograph 
of the moon, arranged as a stereoscopic object 
by Dr. De La Rae, and presented by him, forming 
a highly interesting illustration of the telescopic 
appearance of our satellite. Among a series of 
mathematical, optical, and meteorological instru- 
ments in the wall cases will be found tho identi- 
cal quadrant which the famous Capt. Cook 
employed in his voyage round the world. The 
floor cases contain small collections of shells, 
mineralogical specimens, and geological cabinets ; 
and one has a number of flint implements, and 
casts of engravings on horn, made by the cave 
men in the south of France during the reindeer 
period. These floor cases are not the usual fiat, 
or nearly flat ones, so commonly seen, but are 
higher, narrower, and have one or more shelves 
filled in, thus greatly economising ground space. 
In another of the cases will be seen a graphical 
reprusentation of the principles of perspective ; 
the figure on the picture plane (represented by an 
upright piece of glass) is shown to be produced 
by the intersection of linca of sight (represented 
by cotton threads) from the various parte of the 
object (models of bridges, &.) to the observer's 
eye. The next room contains several very com- 
plete series of inetraments used in the majority 
of chemical and electrical experiments, and also 
a series of working models of various simple 


of wheels intricately fitted together, and with 
three vertical rows of wheels in the front, having 
the digits marked in order round their oiroum- 
ference. This is Babbage’s famous oalculating 
machine, exhibited by the Board of Works. Near 
to this ace a number of small pieces of apparatus 
designed to illustrate practically such astronomi- 
cal principles as the cause of the seasons, 
eclipses, and the precession of the equinoxes. In 
this room, too, is a small map of London of a 
date antecedent to the Fire, with an engraving of the 
old St. Paul's Cathedral. The last room in this 
department is filled with a very miscellancous 
collection, the most important of which is a series 
of iron working models exhibiting many of the 
first principles of mechanism, as the nature and 
uses of cams, cogs; several modes of obtaining 
reversing and reciprocating action, &c. This 
part of the Museum we have deen describing is 
always closed at dusk. The remaining portion of 
the Museum we must leave for a subsequent 
paper. W. H. W.T. 


DR. CARPENTER ON OCEANIC CIRCULA- 
TION AND THE GULF STREAM. 


i Mr. Proctor's argument for the superior effi- 
cacy of equatorial heat over polar cold, in pro- 
ducing the vertical oceanic circulation—which, 
equally with myself, he recognises,—he appears to 
me to bave left out of view one very important con- 
sideration. If his view be oorrect—that the ex- 
cess of evaporation in the intertropical area pro- 
duces, as in the Mediterranean, an inflow of 
water from an extraneous source—such excess 
ought to show itself, as in the Mediterranean, in 
an increase of specific gravity. Now, as all trust- 
worthy observations agree in showing that the 
specific gravity of equatorial water is /ower than 
that of tropical water, I cannot see how Mr. 
Prector’s thesis can be sustained. 

But farther, if, as I gather from his criticism 
on my exporimental illustratien, he considers that 
the removal of equatorial surfave-water by eva- 
poration draws in polar water at the bottom, it 
would be necessary that the whole intermediate 
stretum a@hould first rise towards the surface in 
order to make room for it. Now this bypothesis 
is open # the prima-facie objection of violating 
the principle of least action,” which I had urged 
against ofessor Wyville Thomson's hypo- 
thesig that the deep flow of polar water to- 
wards the equatorial area is am indraught, 
replacing that which has been swept off 
from the surface by the action of the trade 
winds in producing the Gulf Stream. This ques- 
tion wae discussed last year in Section A of 
the British Association; and as three of the most 
eminent physicists in this country—Sir William 
Thomson, Prof. Stokes, and Pref. Tait—agreed 
with me that any such loss of surface-water must 
be (in the open ocean) by a surface, not by 
a bottom, inflow, I must venture to maintain my 
previous conclusion, that the “creeping flow" of 
polar water towards the equatorial area is due 
to the exccss in the specific gravity of the polar 
over the equatorial column. And that this 
excess is maintained rather by polar cold than by 
equatorial heat, seems evident from the fact that 
while, es all recent observations concur in show- 
ing, the temperature of the sea in high latitudes, 
where not affected by any special currents, 
diminishes from 36° at, or little beneath, the 
surface, to below 30° at great depths, the influ- 
ence of equatorial heat is not in the least per- 
ceptible at 200 fathome’ depth, as I learn from 
the temperature observations made last year in 
the school-ehip Mercury, kindly communicated to 
me by Prof. Draper, of New York. This fully 
justifies Sir J. Herschel's very significant (not 
humorous) remark on the more intense action 
of polar cold. : 

Now, since the specific gravity of equatorial 
surface-water is rather under than over that of 
extra-tropical water, the question arises how the 
enormous loss of water by evaporation in tho 
inter-tropical arca is replaced. In assuming that 
it goes to supply the rainfall which feeds tke 
rivers of Europe and North America, it seems to 
me that Mr. Proctor neglects two very important 
considerations: (1) that the greater part, if not 
the whole, of the rainfall of Kurope and North 
America may be accounted for by the evaporation 
of the Mid-Atlantic beyond the region of the 
trade winds, say between 20° and 40° N. lat.; 
and (2) that there is an enormous rainfall in the 
region of “ equatorialcalma," which is attributed 
by Sir J. Herschel to the deposit of the waters 
taken up by the N.E. and B.E. trades. For, ho 
says, “these winds arrive frem higher latitudes, 
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deficient both in heat and moisture, and take up 
both in their progress towards the equator, while 
they return little or none of the fresh water so 
taken up in the form of rain, till their arrival at 
and near 5 ae 3 5 
they at onoe 8 portion e 
water so absorbed, a process blech being in con- 
atant operation, must in some degree freshen the 
surface.” (Physical Geography, Section 20.) It 
seems to me a pity that before committing him- 
self to any prediotion as to the superior effi- 
cacy of surface-heat over surface-cold in produo- 
ing a verti i Mr. Proctor had not 
tried the experiment. If he will do so, he will (I 
venture to say) be rather astonished at the way 
in which the introduction of s piece of ice causes 
the surface-stratum close to it at once to tumble 
down (no other gion will so well describe 
the movement) to the bottom, where, as each new 
fall takes place, it creeps onwards to the other 
end of the trough. On the other hand, the appli- 
cation of surface-heat, in any way that can be 
devised, does not per se produce any rise from 
below ; the only movement it uces being a 
slight surface-flow towards the heated area, 
to replace what is lost by evaporation. It 
is only when it acts in combination with the 
surface-cold at the other end of the trough, 
that it helps to maintain the vertical circula- 
tion, by keeping up the antagonism of tem- 
perature. For if there were a constant renewal 
of cold at one end of the trough, without any 
restoration of heat at the other, there would be a 
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take leave to express my coincidence with Sir. J. 
Herschel in an expression of surprise that there 
can be any possible ground for doubting that the 
Gulf Stream owes its origin entirely to the trade 
winds.” It happened to me in early years to make 
a voyage to the West Indies, and I found the 
regular sailing course to be to keep as nearly 
south as possible until ‘‘ the trades” were entered, 
a perfect reliance being felt that they would do 
all the westing. This was fully justified by what, 
after an interval of nearly forty years, is still among 
the pleasantest ions of my life—the “ run 
down the trades” with a steady breeze on the 
quarter, making every sail draw, that carried a 
heavily-laden merchant ship at the rate of eight 
or nine knots an hour for ten or twelve days con- 
tinuously. And if any interruption to the regular 
trade-winds should occur, all experience shows 
that it is local, the general westerly movement 
being undoubted by every navigator I have ever 
met. Wium B. OARPENTER. 


MECHANISM.* 
(Continued from p. 533.) 

T is obvious that, whilst we have been forming 
these and similar curves, and taking portions 
of them for teeth, we may continue them, and it is 
possible we may find such continuations usefal in 
their character of sliding surfaces. They reappear 
1 that . and receive the rt of an 

cam consists, generally spain g, of a curve 
piece, which conveys motion pin or to another 
curved piece. If, now (the lecturer referred to a 
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continued reduction in the temperature of the 
entire mass of water in the trough (supposing 
ita bottom and sides to be non-conducting) until. 
the whole comes to be as cold as its coldest part 
In making this assertion I am justified by the 
authority of the greatest master of Thermotics in 
this country; for after the discussion in Edin- 
burgh Sir William Thomson gave me authority to 
state that he entirely accorded in my view of the 
matter. 

As Mr. Proctor is, so far as I know, the onl 
man of science in this country who agrees wi 
Captain Maury in attributing the Gulf Stream to 
some other cause than the impelling force of the 
trade winds, I would strongly recommend him 
to study the Wind and Current Charts of the 
Atlantic,” published two years ago by the 
Admiralty. He will there find that the pre- 
dominance of easternly winds in the area of the 
equatorial current is so enormous that to say 
that they will not produce a powerful drift- 
current is to ran counter to all we know of the 
action of wind in giving surface-movement to 
water. No one (so far as I am aware) questions 
the action of the predominant south-westerly 
winds in giving a N.E. drift to the surface-water 
of the North Atlantic. But their predominance 
is far less than that of the N.E. and S.E. trades. 
The general direction of a drift-current will, of 
course, be determined by the excess in the whole 
movement of the air in one direction above its 
whole movement in any other direction. And 
until Mr. Proctor can show that there is no such 
westerly excess in the intertropical area, I must 
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model), this curved piece went round in that direc- 
tion, it would raise the bar between the two guides, 
but if the curved piece came back again it would 
leave the bar at the point to whichit had been raised. 
Place, however, a curved piece on the other side, 
and by that means the bar would be brought back. 
That is generall ed a constrained cam. The 
curved cam may drive a shaft, or it may move an 
arm. If the carve forming a cain was passed round 
on a flat surface, it would form what is called a flat 
screw-wheel, It may also appear in another form, 
and this form is a very instructive one. Here isa 
piece of board, about 10in. by 6in., and we will 
suppose it to represent a page of printed matter 
in two columns. There is through the board 
a groove which passes as from the bottom 
left-hand corner of one column to the top right- 
hand corner of the same column. Let there be a 
piu in this groove, and let it be fixed on a bar con- 
strained to move parallel to the lines on the page. 
Suppose the grooved wood to be slid for its whole 
length parallel to the binding of the volume, then 
will the end of the bar have travelled the breadth 
of a column of type. In this is a straight-line cam, 
and it is one of a very old form. It seems to have 
passed out of use for a long time, bat has been re- 
introduced. If you put it round a cylinder it 
becomes a screw. In certain processes the screw 
is not conveniently available, and there are two 
cases known to many of you in which this flat or 
inclined plane cam is ase for the purpose of gene- 
rating screws—in the case of rifling guns, for in- 
stance. The rifling down the gun is a very long 
kind of screw, similar to the one on this old Chinese 
cotton gin, and that rifling is obtained by the use of 
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this straight cam. In the fusee barrels of watches 
and clocks, the screw that takes the chain is also 
obtained from the straight cam. You have this 
samo straight cam in the Archimedian drill. 

‘ As was said just now, motion is given to pins or 
bars by means of these cams. Itis easy to see that 
if one pin is not of sufficient strength two may be 
put side by side, or three, or four, until at length 
yon reach the form which ultimately deve into 

alf a nut, and that half nut is used in Sir 
Whitworth's lathes, and is the mode by which 
cutting tool is adjusted upon the lathe, the half 
nut used because it can at any time be lifted 
out of gear so as to allow the slide-rest to go rapidly 
back. e may multiply er increase the length of 
this half nut and diminish the length of the screw, 
and we then reach the rack ; for as the nut increases 
it extends into a rack, and the screw works upon 
it, causing it to travel (Fig. 18). We may also curve 
the rack round a ring. asin Fig. 19, and then it 
becomes ‘what we a worm-wheel, and we get 
the ordinary worm-wheel motion. This mechanism, 
therefore, has altogether resulted from a straight 
slit ina board moving on a plane, simply by throw- 
ing the elementary parts upon curved surfaces. 
The screw may take two forms, so as to work either 
from right to left, or from left to right. In this 
piace the screw or worm is revolving on a shaft in 
a horizontal direction, and it communicates motion 
to a shaft at right angles to itself. 


We found the same mechanism in that old Chinese 
churka, or cotton gin; it is very oddly made, and 
of very rade construction. In it are two screws, 
viz., a right-handed one gearing into a left-handed 
one, acting as if they were toothed wheels, and so 
causing two shafts to rotate parallel to each other. 


This worm-wheel motion appears in a variety of 
forms, and it is generally employed in reducing 
speed; for one revolution of the shaft only allows 
one tooth of the wheel to pass. You may remember 
it in the crane kindly sent from Crewe. There was 
a very high velocity, which had ultimately to be 
very materially reduced ; and the latter part of the 
reduction was by means of one of these worm- wheels. 
This is therefore a mode of converting velocity into 
power. The perfection to which these screws have 
attained is very great; so great that practically 
what we have hitherto called “clearance” is dis- 
pensed with. 

This is one of Mr. Whitworth's standard measur- 
ing instruments. We have a screw perfectly made, 
working in a nut perfectly made—that is, as perfect 
as hands can make them. There is a certain naum- 
ber of threads upon the screw, say 50 in an inch 
If, therefore, this wheel, which is divided into 100 
graduations, be keyed on the end of the screw, it 
would divide one inch into 100 times 50 parts, 
would be 5,000; so that one of these divisions on 
the wheels would indicate the 5000th part of an inch. 
The manufacture of the apparatus is ao perfect that 
it is capable of dividing an inch into 10,000 parts. 
It is used for the purpose of determining gauges, and 
is a case of cam motion applied as a screw. 

These cams are also employed in another way 
very different to that, and here isa Swedish machine 
intended to represent some of the phenamena of 
light, heat, and sound. It consists of three rows of 
levers, which at one end work in a series of cams 
on rollers, and by turning these cams the wave-like 
motion which you see is produced. 

This is another very usefal development of the 
same Here ban have the mode by which the 
thread is on the bobbins in cotton spinning. 


— — — 
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You will find the which originated the nut in 
this case is one only, but extended to a flat piece, 
and the grooves of the screw are so arranged that 
there is a return motion which gives a varying 
direction to a bar. 

Here, again, is another which differs both in form 
and name. On turning a handle at E in Fig. 20, the 
upright bar, G, remains steady, e but by changing 
the angle of this plate, F, an up and down motion is 

uced. ‘This Is a cam acting parallel to its axis; 
t is called a “ swash ” plate. 

In this machine, Fig. 21, are the arrangements by 
which gold and silver coins are weighed before being 
issued from the Mint. It is upon a much larger 
scale than the actual machines, and has been kindly 
lent by the Master of the Mint. It may be well to 
preface any explanations of the cam contrivances in 
it by a statement of the circumstances under 
which the machines are used. 

In the process of nine some of the coined 
pieces may be too heavy, and some too light. Such 

ities in weight must be within very narrow 
limits, and by means of mechanism, constructed as 
this large machine, it is determined which coins are 
too heavy or too light, and must not be allowed to 
pass into circulation, and which may so pass. 

The coins are placed in heaps ; they pass down a 

ut; and the machines take coin after coin, and 
give a verdict which co the coin to the public 
or use or to the crucible for remelting. The 
m is self-acting, being driven by power 
derived from heat. The coins are weighed at the 
rate of about twenty per minute. In the Mint there 
are nineteen of these self-acting machines at work, 
ca therefore of weighing 22,800 coins per hour. 
an illustration of what is required from the 
mechanism, we may take the case of arrangements 


being made for weighing sovereigns :— 


Grains. 
The legal weight of a sovereign is 123:2744 
Less allowance. . avs 2 
Therefore the weight of one blank 
or counterpoise is ...... S 123-0744 (A) 
a similar allowance of 2 
grains for excess, has led to the 
adoption of a weight 5 
of à platinum wire, and call 
“the remedy,” of ...... 888 cos 4 
1284744 (B) 
All coins below the weight marked (A) are too 
light and must be rejected. 
„ all coins above the weight marked (B), are 
too heavy, and must also be rejected. It will be 


observed that a coin heavier than the blank and 
„ remedy combined must be rejected. Hence one 
blank and one remedy wire constitute the weight 
on one side of the beam. 

Mechanism similar to this is in use at some banks, 
and actuated by electricity. In one mechanistic 

t it differs; for its judgment is only invited 
as to a coin being too light. The machines at the 
Mint are expert at keeping from the public coins too 
heavy. Therefore, where the Mint mechanism bas 
three courses of decision open to it, the bank 
machines need only one. 

Let us now turn tothe mechanism, and follow 
the operations in weighing these metal blanks, 
which are our representative sovereigns :— 

It will be observed that at the lower end of D 
there are two slits, and at the lower end of E only 
one slit. 

A horizontal bar, rigidly fixed to the vertically 
pune? rod N N, has its ends passed through the 

ower end of these two slits, consequently, if at any 
time the scale-beam is out of level, a depression of 
Shin vernal bar N N will restore the beam to the 

v 

L is a rocking bar attached to a horizontal slide, 
Y LY. If this slide be moved from the reader's 
left hand towards his right it will be withdrawn from 
below the coin at M. If now it be moved from 
right to left, the coin will be advanced, and placed 
upon the scale-pan, F. Beneath that scale-pan is a 
pair of nippers, marked Q, by the action of which 

e pendant D, and consequently the beam A A, 
can be held in any position. 

Such is an outline of the contrivances attached to 
the weighing.“ Let us now turn to another class 
ef contrivances which have reference to the deter- 


mination of the destiny of the coin being weighed. | P° 


Passing one through and the other near the upper 
of the two slits in the pendant D, there may be seen 
in thegeneral drawing two pieces marked respectively 
S Sand T T. The one marked S S passes through 
the upper alot in D. The one marked T T passes 
outside the slot in D, and carries the chisel-shaped 
end T, which is so counterpoised that when free the 


right hand end ed Siar en B is called an indi- 
a finger; is called an indicator. 8 may, 
when 


itted bythe mechanism, fall on the lower 

ert of the alot in D, and so by a projecting piece 
fao: shown) carry down with it the indicator, 3 

If wo now pass to the extreme left of the figure, 

a curved spout, having at its upper end a wide 

mouth, may be traced. It is lettered U U. At the 

lower end of this spout and fixed to it may be seen 

——— SS 


* Inthe model the plate F 


coald be moved about ( 
and placed at right angles to rontal clans. 


E, or in a horizontal plane 


three notched steps. The spout is free to move 
near its upper end about a horizontal axis perpen- 
dicular to the pee of the paper. Dependent upon 

ition of the lower extremity of the spout is 
ed into which of the three troughs (shown on 
the base-board of the machine) any coin passing 
down the spout may be discharg These three 


troughs are the respective entrances to the vessels 
arranged to receive the light, the correct, and the 


heavy coins. 
Having thus described the 
of the essential parts of the weig 


eral construction 


wheels and cams by which the whole of the pre- 


viously described parts discharge their appointed 


duties, and in the required order. 


J J J J are four small-toothed wheels, the three 
ones being of the same size. On the axes of 


up 
wheel are two cams, lettered K and Ka, P and 
O, Wand R. The cams have very varied po 


p 
of their circumferences struck with the same radius, 
and therefore when that portion of the circumference 
is upon the arm no motion is communicated. K and 
Ka cause the bar L to rock, and thus one coin is 
placed on F, and slid off by the second coin put on 

. Assume that 
eavy, the scale 
beam will be depressed. This depression will have 
e blank counterpoise iu G, but also 
rtant and sensitive isthe 
action on the remedy that the bearings shown at I, Fig. 
23, on which the small “remedy” wire rests must 
the three 
levelling screws, as shown in Fig. 28, which is placed 
To return to the weighing. 


in consequence of a second roc 
a coin is on F, and that it is too 


raised not only 
“theremedy” inH. Soim 


be truly horizontal. This is secured 
under H in Fig. 22. 


cra Tie EE] 


A 
l 
7 


| 


The action of the cam P releases a little weight 
which closes the nippers Q and holds the beam. 
The cam, R, then acts, and S 1 the upper 
slit in D, carrying with it the -shaped end, 
which is outside of the alit in D. The cam, W, 
now allows the spout U U, to fall, and, in the case 
assumed, the lower notch in V would rest upon the 
chisel end. (The drawing shows the middle notch 
so resting.) destiny of the coin is now deter- 
mined, and the scale beam may be restored to its 
proper level. This is accomplished by the cam O, 
rod N Nr the cam E having previously opened the 

, the cam pre open 
nippers Q. This leveller, pressing upon the lower 
slots in the pendants D and E, restores the beam 
to horizon T It will now be seen why the 
rtion 8 S, which decides the drop of the spout, 
is double, for the levelling of the beam at this stage 
2 not 5 ma Sar a in the Bolo. 

e beam g leve e cam P again per- 
mits the nip to close. The cam K advances 
the slide Y Y, and with it another coin. Thus the 
one on F is displaced—it falls into the spout U U, 
and being too heavy is guided into the receptacle 
for heavy coins. The cam W returns U U to its 
first position ; the coun ised end of T T causes 
the chisel-shaped end to rise, and the apparatus is 
restored ready for another operation. 

The lecturer illustrated the description by weigh- 
ine metal blanks, some of which were too heavy, 
others too light, and others correct, and said the 
instrument is produced as an example of the uses 
in mechanism of cams, affording, as they do, periods 
of rest or of impulsive action. These cams are 
found in 5 They have also been 
employed in form of tappets, for the sudden 


and distributing 
arrangements, we may turn our attention to the 


rtions 


opening and closing of the valves of steam engines, 
where it was considered that the action of the ex- 
centric (another name for a ly formed 
cam) was too gradual. 

There are, however, fow if any machines, in which 
cam actions have been more succe amplos i 
than in the large one now before us. It is for the 
making of those wire combs called cards, used for 
laying the fibres of cotton parallel to each other. A 
consideration of this m e must be postponed 
for a future occasion. 


(To be continued.) 


DISINFECTANTS. 


settled in this country, may ed as ap- 

a satisfactory solution in ce. What 
with the old-fashioned chloride of lime, carbolic 
acid, Condy's and other fluids, ralum, and 


e pub 
have the cheapest as well as the most reliable article. 
The commission appointed by the French Academy 
to inquire into the relative merits of the various 
disinfectants when employed in eradicating con- 
tagia report that the ace among agents for 
attacking and destroying infectious germs must be 
accorded to hyponitrous acid. Extraordinary pre- 
cautions must, of course, be observed in making 
use of this dangerous gas; the doors and windows 
must be carefally 
sealed with gummed 
paper. When disin- 
ecting a room con- 

taining 40 or 50 
oubio yards, the 
materials are taken 
in the following pro- 
portions : 2 quarts 
of water, 3} pounds 
| of ordinary ocom- 
| mercial nitric acid, 
and 1 pound of 
co turnings er 
A stoneware 

vessel is employed, 
holding two or e 
. The exit 

oors are carefully 

pasted up, and the 
room left closed for 
48 hours. The per- 
son the 
room 
piration of the time 
should be protected 
in some way from 
breathing the gas, 
by a suitable respi- 


rator. 
Carbolicacid, how- 
ever, is cheaper, 
more easily used, 
less dangerous, and 
has proved 1 1 


dust one pound of 

ds of an indifferent substance. 

Traced in earthen vessels, was used for 

the same p asthe hyponitrous acid. Carbolic 

acid, dilu with 15 or 20 by weight of 

water, was found usefal for sprinkling of the 
floor and bedclothes. 


An interesting case is mentioned in the report 
where neither c e nor hypochlorous acid was 
able to destroy or render odourless the gases given 
off from the corpses in the Paris Morgue during the 
heat of summer. The object was attained by dis- 
sol a quart of liquid carbolic acid in 500 gallons 
of water, contained in the reservoir, and used 
pe sprinkle the bodies. Putrefaction] was entirely 


acid to three 
The mixture, p 


Devergie found that water containing “only 
one part to four thousand of its weight of car- 
bolic acid sufficed to disinfect a dead-house, even 
in the hottest weather, when six to eight corpses 
were in it. 

For fumigating linen, mattresses, and other 
bedding with chtosiag: Regnault's latest method was 
used—namely, one pound of chloride of lime (bleach- 
ing-powder) is sewn up in a oe of sail 
clotb, holding about a quart, and put in an earthen 


t containing a quart of common muriatio acid 
specific gravity 1°15) and three quarts of 
water. 


As soon as the acid comes in contact with the chlo- 
ride of lime the room is closed, and the things ex- 
posed to the action of chlorine gas for 24 hours; 
the room is then aired for 48 hours. Ten such 
earthen pots give off about 14 cubic feet of chlorine, 
sufficient to disinfect from 20 to 25, more or less, 
dirty mattresses, 
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ECONOMY OF FUEL IN STEAM 
NAVIGATION.” 


HE writer stated that he had often been struck 

by the indifference to the question of economy 

in fuel which for so many years prevailed among the 
constructors and the users of marine steam-engines, 
and by the fact that, whilst wonderful progress was 
made in the increase of the speed of the ships, the 
quantity of fuel burned seemed not to be cared 
about, and excess in this reepect was not looked upon 
as a reproach to marine engineering. In these days, 
when ships were tried for speed at the measured 
mile so carefully to ascertain the last portion of a 
knot that could be got out of them, the question as 
to the quantity of coals burned in obtaining this 
speed was never raised, and the suggestion that 
there was still a more important trial to be made— 
a trial as to the consumption of fuel—was never 
thrown out. The astonishment that was felt on 
looking back at this long-continued apathy ss to the 
consumption in marine propulsion was increased 
when it was considered that the mine owner, the 
waterworks engineer, the locomotive superinten- 
dent, and—iast, by no means least the manufacturer 
of portable agricultural engines, had all along been 
g to find out to what extent economy could be 
obtained, although net one of them bad really so 
much cause to search after saving as had the pro- 
prietors of ocean-going steamers or the builders of 
marine engines. He believed this indifference to 
have arisen from various causes, amongst which was 
the fact that steam navigation in the outset was con- 
fined to coasting voyages or passages across the 
Channel, and, under the circumstances, the quantity 
of coal to be stored in the bankers was compara- 


tion in smaller tubes. 


reduced as much as in the last. 


depended upon the quality of the 
left out of the question altogether. 


the reciprocating weight to be unusually large. 


not succeeded, stated that the engines were given 


tion in the economy of fuel. They must see if they 
could not get a better boiler, and a forced combus- 
He had reason to believe 
that in the next decade they would see the figures 


Mr. Crampton urged that the only test of the per- 
formance of an engine which they should take into 
consideration was the amount of water or weight of 
steam used per indicated horse-power per hour. 
The quantity of coal used to evaporate that water 
iler, and in con- 
sidering the performance of the engine it should be 
Mr. Crampton 
5 to describe a series of experiments he 

ad carried out on a small pumping engine doing a 
uniform duty, and capable of being worked with 
steam at pressures varying from 35lb. to 701b. per 
square inch. The experiments were made with 
steam at the different pressures, the degree of ex- 
pausion being varied so that in each case the engine 
was made to develop the same effective power. Each 
experiment lasted a week, and the results at which 
Mr. Crampton arrived were that practically nothing 
was to be gained by employing steam of more than 
about 40lb. pressure expanded six-fold. He also 
subsequently pointed out the importance of employ- 
ing heavy reciprocating parts in single-cylinder eu- 
gines working very expansively, and stated that in 
the case of the pumping engine to which he had 
alluded, the great length of the pump rods cansed 


Mr. Thomson, in answer to an inquiry as to why 
some single cylinder marine engines, which had been 
built to work with high degrees of expansion had 


tively small, whilst owners were content with a very 
slow rate of speed. The opening of new outlets for 
industry, requiring boats that could perform long 
voyages, led to a demand on the part of steamship 
owners for more economical steam-engines. There 
was a general opinion that marine engines were not 
suitable forthe use of high pressure steam; but 
compound engines having been tried, with the use 
of high pressure steam, the beneficial results ob- 
tained induced owners almost universally to adopt 
them for vessels going long voyages; indeed, 80 
great were the advantages found to be, that most of 
the large steamboat companies had the original 
single-cylinder engines in their existing ships re- 
placed by compound ones. It was still an open 
question, however, whether the same effect obtained 
by the compound cylinder could not be obtained by 

e single cylinder working expansively, either 
arranged so that the expansion could not be tam- 
pered with, or else put into the bands of truly in- 
telligent men who would not throw the expansion 
out of the gear. Theoretically, there could be no 
doubt that steam could be as advantageously ex- 

in one cylinder as in two, and even more 
advantageously, on account of a certain loss in the 
passages between the two cylinders of the compound 
engine, which loss did not arise when the expansion 
was made all in one oylinder. 

The writer then proceeded to trace out the his- 
tory of the compound engine, describing the various 
arrangements which have been from time to time 
Brought into use, such as the original arrangement 
of Woolf, the modified plan of McNaught, and the 
various forms which have been given to compound 
engines as applied to marine purposes. The last 
arrangement described was that now most generally 
adopted for commercial steamships—namely, the 
steam-hammer type, with but two cylinders and an 
intermediate receiver. Mr. Bramwell also showed 
that, whereas the average consumption of the best 
marine engines of nine years ago was 4'5lb. of fuel 
per borse-power, the same results were now obtained 
with a consumption of 2:08ib. The construction of 
marine boilers for bearing higher pressure, he said, 
was a subject of essential importance in efficiently 
carrying out the advantages of high expansion in 
compound engines, andin connection with that sub- 
ject there were important questions, such as care in 
the manufacture of the plates, their thickness and 
darability, and other matters; but they could not be 
entered upon in this paper. 


Discvssron. 


In the discussion which followed, Mr. Jamieson 
Said there was no doubt there had been very great 
changes in engines since 1854, much greater even 
than Mr. Bramwell had stated. He was now aware 
of four - eylinder engines working with one-third of 
fuel used for engines in 1855. In a voyage to Val- 
paraiso and Panama and back n the mail service in 
1855 the consumption of coal was 1,080 to 1,200 
tons, and this had been reduced to 550 and 600, and 
even to 300 and 400 tons. No doubt a great deal 
had been done in the last ten years, and even in the 
last five years, and it would be well to look at the 
effeet of the adoption of the two cylinder engines on 
commerce. It was evident that the compound en- 
gine was the engine of the day for marine purposes, 
and in the future, attention must be directed to the 
further improvement of the engine and the boiler 
connected with it, with a view to a greater reduc- 


* Abstract of piper read by Mr. F. J. BRAMWELL, be- 
acne the Institution of Mechanical Engixcers at Liver- 
pool. 


up in consequence of its being found impossible to 


get the valve gear to stand properly. 


Mr. Head called attention to the practice of stok- 
ing by hand. He said he had never seen æ stoker 
putting on coal in frout of a blazing fire without 
thinking that it was a practice which ought to be 
put a stop to. He was told that not more than one 
man in three could endure the work in tropical 
climates, and that in the Red Sea it was not unfre- 
quent to see the firemen drop down dead at their 
work. He appealed to the authority of Professor 
Huxley in saying that a human being who was 
undergoing severe physical exertions in extreme 
heat lost 2lb. or 3lb. in weight per hour. Theappli- 
cation of steam power was brought very near to the 
stokehole, and the operation of taking up coal and 
putting it on the fire seemed only to require a little 
mechanical skill. It was not more complex than 
what had been achieved in the construction of the 
sewing-machine, the steam plough, and many other 
applications of steam power. In the interests of 
engineering, and also of common humanity, atten- 
tion ought to be directed to the subject, aud he 
should be glad to know from the marine engineers 
present whether there was any prospect of mecha- 
nical firing being applied to marine engines. 

Mr. William Laird said the firm of which he was 
a member had been engaged for many years in the 
construction of engines, and of late years they had 
found that nothing but the compound engines were 
called for for commercial purposes. The great 
economy which had followed their introduction had 
been of such immense advantage to those who had 
applied them that the compound engines had really 
displaced altogether the old system of engine. In 
some cases an opportunity had been afforded of 
testing practically the economy obtained in the use 
of compound engines as compared with the old 
system, by the substitution of the modern for the 
old engine in the refitting of ships, and the result 
in a series of voyages had been that the quantity of 
coal consumed was about one-half the consumption 
with engines of the old type. This, he thought, 
was conclusive proof that the adoption of the com- 
pound engines had been of immense benefit to com- 
merce, and the result was that almost all the large 
steamship owners in Liverpool had, more or less, 
adopted them for their vessels. In some companies 
all vessels refitted had been supplied with the com- 
pound engines, while they had been adopted in the 
new vessels.. Without entering into details, he 
merely wished to intimate the general and success- 
ful adoption of the compound engines, and he felt 
satistied that if they receded from the stage at which 
they had now arrived, and used a lower pressure 
for engines or another system, they would make a 
great mistake. 

Mr. Crampton said that in the statement made 
by Mr. William Laird the point was ignored that the 
engine taken out might be the worst type of single- 
cylinder engine. 

Mr. William Laird said, in making the statement, 
he only meant to show how generally the com- 
ponnd engine had been adopted in Liverpool, and 
he thought it was sufficient to put the matter ina 
general way. Perhaps his way of stating the matter 
gave too great an advantage to the engines on the 
compound system. He merely mentioned the fact 
to show, in a commercial sense, the great alvan- 
tange which had been gained through the introduc- 
tion of the compound engines, and the state of 
perfection to which they had been brought by en- 
gineers throughout the country. He did not in- 
tend to claim any special credit for Liverpool. 


Mr. Ramsbottom said as to the abstract view of 
the question there was no room perhaps for two 
opinions, as far as theory went, because no doubt 
an advantage was to be derived from the increased 
pressure of steam, and from its earlier cutting off ; 
but whether it was done by one cylinder or two was, 
he thought, a matter of very little consequence. It 
became a question whether they could get 
which would do something more then the materials 
now known; but he thought they had pretty nearly 
reached the practical limits of commercial economy. 
He did not think they were likely to reduce their 
pressure much below what they had now attained, 
and he should be glad to see that they were Hkely 
to increase materially upon it. If they could find 
materials, the mode of construction would be 
speedily hit upon, and they might look for higher 
pressure and corresponding economy. With regard 
to experiments, those which were isolated, and of 
merely a few hours’ duration, were of very little 
value. He attached very little importance to speed 
mile trips, the truest and safest results being, ho 
thought, found in more lengthened working, sach 
as actual sea voyages. 


Mr. Bramwell, in replying on the discussion, 
said he thought there had been too much of the 
tone of finality about it. With regard to the ob- 
servations of Mr. Ramsbottom in depreciation of 
mile trials, and in favour of long voyage trials, he 
most entirely agreed with him, if the thing to be 
tried was not a steamboat. He thought a six 
hours' trial, carefully conducted, was a better test 
of what engines could do in the way of economy of 
fuel than the test te be derived from a long voyage. 
Assuming that the continuous indicator could be 
relied upon for giving good results, he trusted that 
steamship owners would go to the expense of fitting 
their steamers with implements of that kind, so as 
to arrive at truthful results. The getting a better 
evaporation ef water for the fuel burnt was at the 
root of economy. As to mechanical stoking, alladed 
to by Mr. Head, he most thoroughly agreed with the 
suggestion, and he could not help thinking that it 
was a problem which ought to be solved. If they 
succeeded in doing so they might get a more regular 
combustion of fuel. At the shows of the Royal 
Society he had seen as many as from thirty-five to 
forty firings in an hour; they endeavoured to get by 
rapidity of hand stoking the uniform and good 
effects obtained from efficient apparatus. Mr. Bram- 
well also deprecated anything like finality in seien- 
tific discussions, and in illustration quoted some ex- 
ceodingly amusing extracts from evidence givea by 
some of the leading engineers early in the present 
century on the occasion of a Parli ry imquiry, 
this evidence going to show that the usa of steam 
of higher pressures than 4lb. or 5lb. was uuneces- 
sary and absurd, and that cast iron was far pre- 
ferable to wrought iron as a material for boiler 
making, although one witness admitted that wrought- 
iron boilers possessed one advantage, inasmuch 
as ‘each rivet formed a safety-valve.” 


DN 


AUTOMATIC GASLIGHTING. 


A NEW patent apparatus for the instantaneous 
lighting or extinguishing of gas-lamps has 
just been, it is said, successfully tried at Preston. 
The apparatus constituting the invention looks like 
a moderate-sized globular inkstand of glass, sar- 
mounted by a tube of the same material, with è 
metallic top; and by screwing off the burner it can 
be very easily attached to any lamp, chandelier, 
pipe, or ordinary gas jet. The base or globular 
portion. is filled with a deep red coloured liquid—a 
simple chemical mixture, with no combustible pre- 
perties, almost without smell, and so cheap tha! 
threepenny worth of it will serve one lamp for twelve 
mouths. Over this liquid, and within the glass 
tube, there is a plate of zinc, along with a piece of 
graphite or gas carbon, and between these and à 
thin coiled platinum wire fixed over the cap of ‘36 
general vessel into which a gas burner is inserted 
galvanic communication is obtained. A pipe, to be 
screwed to that ap which the ordinary gas supply 
flows, runs through the base of the vessel to about 
the centre of the surmounting tube; pressure 
brought to bear upon the gas in this pipe causes, by 
small collateral openings, @ simultaneeas depression 
upon the chemical solution which occupies @ lowe: 
level in two side tubes; the gas occupies the vacuum 
caused by the displaced liquid, and then ascends t 
a chambar in counection with the burner ; whilst 
the displaced liquid is pressed into two side tab: 
etlecting contact with the zinc and graphite, geuz- 
rating galvanic activity, which is communicated to 
the platinum wire, and exciting the catalytic pow 
of the wira, which, when exposed to the ascendin? 
jet of gas, results in immediate, almost instantaneva2 
ignition. Each lamp requires one of theseappliances: 
but, as stated, they are cheap, and the price of tk: ' 
requisite liquid may be termed nominal. Tae, 
apparatus is virtually self-acting; it requires uo 
skilled hands to superintend its operations; it may 
be attached by a novice; it may be replenished a: 
any ordinary chemist’s shop for a few pence px 
year; it necdsmothing but fixing, and then brisy 
subjected tothe simple action of gas pressure. 
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SCIENCE IN SEARCH OF COALS. 


CIENCE, says the Daily News, is about to 
attempt the solution of a problem which is of 
immediate intcrest to every houscholder in London 
and the South. It is nothing less than a search 
for coal under the rocks of the South-Eustern 
counties, A committee of the British Association 
has been appointed to discover what is the order 
in which the strata lie under the Wealden which 
occupies a great part of Kent and Sussex: and a 
boriug is to be commenced in the latter county on 
occasion of the meeting of the Association at 
Brighton in the present week. This boring is 
intended to go through the Wealden and the under- 
lying secondary rocks to the Paleozoic strata which 
are snpposed to lie still farther down at a depth of 
from 700 feet to 1,700 feet. It is expected by 
many geologists that at that depth coal-mea- 
sures will be found which will be practically 
a continuation of the Belgian coalficlds on the 
east and the Somerset coalfields on the west. 
There is little doubt that at some time the coal- 
measures have been there, and the question is 
whether, as the late Sir Roderick Murchison be- 
lieved, they have beem swept away by the extensive 
denudations which preceded the deposit of the 
chalk. Up to the present time no coal has ever 
been discovered south-east of a line which may be 
drawn from Bath to Stamford and continued thence 
to Yarmouth. The whole area thus marked off is 
occupied by strata far newer than the coal-mea- 
sures; and though thin beds of shale and lignite 
have been found, and beds of sandstone strongly 
resembling those which overlie the coal, all attempts 
to discover coal have hitherto been useless. Some 
curious efforts have been made. Nearly two hun- 
dred years ago the Rev. Giles Thornbury bored for 
coal at Guildford. In grabbing up the roots of an 
old oak, he had found some pieces of lignite, aud 
the discovery at once suggested the search for coal. 
According to Aubrey, the coal was actually found 
% kind of rocky coal,” he says, like that which 
they call Kennell coal, which burns like a candle.” 
But when the borers got to the coal the irons broke, 
and as fast as new irons were put in they snapped 
off; and as Mr. W. Lilly, the astrologer, thought the 
irons were broken by subterraneous spirits, the 
attempt was abandoned. In the first years of this 
century a shaft was snuk to the depth of 164 feet 
at Bexhill, in Sussex, and two seams of lignite 
were met with; but the mine was drowned out, 
and the scheme was abandoned. About thirty 
years ago an attempt was made to get up a colliery 
company to sink a shaft 150ft. deep at Worplesdon, 
near Woking, through the Bagshot Sands; but it of 
course failed. Mr. Joseph Prestwich, in an article 
in the current number of the Popular Science Re- 
vieio, states that among experienced coal miners 
an impression exists that coal is to be foand in the 
Lower Tertiary strata, between the London olay 
and the chaik; but that all these expectations, 
founded as they are on the presence of irregular 
seams of lignite, are necessarily futile. Coal is 
never to be found in these newer rocks. It is a rolic 
of an earlier condition of the planet's surface; the 
buried rnins ofan older world. 


The failure of previous efforts to find coal in the 
south-east of England is, however, no reason for 
believing that coal does not exist. It has never yet 
been looked for inthe right place. The coal-mca- 
sures are the upper part of the Palwozoic series of 
rocks, and those rocks underlie the Tertiary and 
Secondary series, when those series are present as 
they are in this part of Englaud. Speaking roughly 
there are some fourteen of these strata which come 
in regular succession, and which are altogether be- 
tween 7,000 and 8,000 feet in thickness. On the 
assumption, therefore, that the coal-measures which 
lie to the east of us in Belginm, and to the west of 
us in Somerset and South Wales, are continued 
under us, it was estimated that they would lie at 
some 8,000 feet below the surface. But it has 
now been discovered that a good many of 
these intervening strata are absent. In a well 
sunk at Kentisb-town a few years since, which it 
was hoped would pierce the water-bearing forma- 
tion of the Lower Greensand, it was discovered that 
there was no greensand to penetrate; indeed, all 
the lower secondary strata were absent, and at 
1,113 feet deep, what was supposed to be 
the Old Red Sandstone, which underlies the 
coal-measures, was found. At Harwich, a year 
or two later, a like discovery was wade, though 
the rock found at a depth of 1,025 feet was 
mountain limestone. This is very nearly the depth 
at which the same Paleozoic rocks are found on 
the other side of the Channel, and it at once sng- 
gests the very strong probability that in some parts 
of the southern counties the coal-measures them- 
selves may be found at a similar depth. The 
Somerset coal seams are lost at a point between 
Bath and Frome, at a depth of 500 feet. Be- 
tween that point and London no trial pits or 
wells have been sunk to anything like a thousand 
feet, yet it is after going to at least that depth that 
the chances of finding coal begin. There is a well 
near Reigate 900 feet deep, another at Chichester 
915 feet, and one at Southampton which is still in 
the chalk, at adepth of 1,317 feet. It is intended 


—— 
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that the boring now to be set on foot shall be con- 
tinued to the depth of about 2,000 feet. 


may not pierce a seam, of coal; but it will at least | especially applicable. 


Now, for all such cases as these where the amal- 


It may or gamation process cannot be used, pyro-plating is 


The name pyro-plating is 


show in what order the older strata lie, and will given to this process to distinguish it from the 
give geologists facts which will enable them to point | electro-plating process, and because the conting is 


out where coal may be found, or to decido that it 
cannot be found at all. i 

Happily the chances are that coal will be fonnd. 
The general drift of scientific opinion during the 
last few years has been towards the belief that 
there are workable coal seams under a great part of 
Kent and Sussex. Mr. Prestwich, indeed, places 
them under Essex and Hertfordshire; Mr. Godwin 
Austen, who, as long ago as 1555, brought the sub- 
ject before the Geological Society, places them in 
the line of the Thames valley, parallel with the 
North Downs, and believes that they continued 
thence under Reading and the Kennet valley to 
join the Bristol coalfield. Wherever they are, the 
coal is likely to be plentifal and good—more like 
the Somersetshire ooal than that of cither the Mid- 
laud or the Northern counties. In report D attached 
to the Report of the Royal Commission on Coal 
Supply, Mr. Prestwich, who ably supports Mr. 
Godwin Austen's argument, estimates tue area of 
the supposed coalfield at 150 miles in length, by a 
breadth varying from two miles to eight. Such a 
coalfield would be no insignificant addition to our 
national resources. Even though it should lie at a 
depth at which coal is at present only occasionally 
worked, it would be cheaper and more available to 
usin London than the nearest coal now worked. 
It wonld be premature to speculate on the social and 
industrial results of the discovery of a vast coal- 
field at our doors. To make coal as cheap on the 
Thames as it is upon the Tyne, as plentiful south 
of London as it is north of the Trent, would pro- 
bably be to cause the rise of a belt of manufactur- 
ing cities round London. But the first thing, of 
course, is to ascertain whether the coal is there. 
There is almost every scientific probability in 
favour of its existence ; and should the geologists of 
the British Association succeed in finding it, or even 
in pointing out where it will be found, they will do the 
greatest service that science has yet rendered even 
toa generation which it has so greatly instructed 
and enriched. 


PYRO-PLATING.* 


HE end of pyro-plating, like that of all other 
methods of plating, is to affix toa baser metal 
a sheet of one of the superior metals; but this 
method is applicable where none of the other 
methods can be applied with success. Glose plat- 
ing,” whether witu hard or soft solder, eannot be 
applied with success to any cutting instrament, as 
a knife or a pair of scissors, &c. Hard soldering 
would:completely destroy 2 knife-blade ora pair of 
scissors. The soft solder plating can be applied to 
a knife or a pair of scissors without destroying the 
steel, though with difliculty; with the scissors the 
first attempt to cut would shear off the plating, and 
with the knifo, if it were sharpened so that it would 
cut, the plating would chip off in using it. Common 
electro-plating is not applicable to steel or iron, as 
by that method these metals cannot be got per- 
fectly clean, that is—chemically clean, therefore, 
by that method no adhering coating can be ob- 
tained. 

In fact, for all manner of plating or soldering, 
the first requisite is, that the two metals that are to 
be applied to each other must be chemically clean, 
or no propor adhesion can be obtained. 

This cleanness is obtained in various ways: In 
soldering by various finxes; in electro-plating to 
such metals as that method is applicable, by dip. 
ping the article in an acid which will readily dis- 
solve the metal of which it is made—and not only 
so, but the salt formed by this solution of the metal 
in the acid used must be readily soluble in water, 
or noclean surface can be obtained. There is still 
another condition to be considered, that is when 
the surface of the metal has been made thoroughly 
clean, it must be protected from contact with the 
air in its transit from the cleansing-baths to the 
solution wherein it is to be coated. This condition 
not being recognised in the first attempts at elec- 
tro-plating caused many failures and much trouble, 
till it was discovered that a tilm of mercury pre- 
vented the contact of the air with the cleaned 
metal. Moreover, mercury has this advantage, 
that it amalgamates with tlhe metal to be coated, 
and with the coating, though this amalgamation is 
not absolutely necessary, yet it facilitates the coat- 
ing of metals with other metals by electro-deposi- 
tion, when the two metals will readily amalgamate. 

There are cases where amalgamation is not possi- 
ble; for example, where one of the metals will not 
amalgamate, as with steel and iron coated with 
copper, gold, or silver; or when neither will amal- 
gamate, as with steel or iron coated with aluminium 
or nickel; not that it is impossible to form an 
amalgam with these metals, for even steel can be 
amalgamated by the intervention of sodium, but it 
is not possible for plating purposes, as a diluted 
solation of a mercuric salt must be used. 


By J. BAxxxS THOMPSON in Chemical News 


priven into the surface of the metal on which it is 
put by means of heat and pneumatic pressure. It 
is not confined to coating with silver as its name 
might indicate, but it is at present applicd to 
coating with gold, platinum, silver, ‘nickel, alu- 
minium, copper, brass, or bronze and aluminium 
bronze. 

The rationale of the process is very simple ; but 
the various details require much care and attention. 
The end to be obtained is simply this. That the 
metal to be coated shall be“ chemically clean” when 
immersed in the solution in which it isto be coated. 
There are several ways in which the attuinmeut of 
this end may be prevented: By inadequate means 
for cleansing, by the passage through the air of two 
or three feet after being cleansed, by the metal 
being positive in the coating solutfon—in this case 
the metal is fouled on contact. This refers to 
eyanide solutions, to sulphate and chloride solutions. 
to double sulphates and chlorides, as of nickel and 
ammonia, and of platinum and potash or soda. All 
of theso may be used in certain cases for pyro- 
plating, bnt they are not used. There is a special 
solution used for pyro-plating in all cases, because 
most of these solutions leave matters iu the metal 
that is being coated, if it be in the slightest degree 
porous or roaky,” as is the case with steel that 
has been badly faggoted, and on the article passing 
through the furnace these matters volatilise, and 
cause an irruption in the coating. The method 
used for cleansing steel and iron articles is as fol- 
lows : They are first boiled in caustic alkali to free 
them from grease; they are then mechanically 
cleansed with fine flour emery and brushes in water ; 
they are then brushed with steel wire brushes under 
a stream of a solution of carbonate of soda; then 
they are wired and hung in the same solution ready 
for being made chemically clean. This is done by 
means of nascent hydrogen in a hot alkaline solu- 
tion. The water of solution is decomposed on the 
article by means of a strong current of electricity, 
the article being made negative. If the solution bo 
kept strong and not carbonised, a film of this solu- 
tion is sufficient to protect the article from contact 
with the air in its quick transit from the last purify- 
ing process to the solution wherein it is be coated. 
The time for it to be transferred can casily be seen 
by the experienced eye; the article assuming 
gradually a more silvery appearance. After the 

roper amount of metal is pat on in the ee 
bath the articles are taken out and washed an 
dried. The amount of metal put on is ascer- 
tained by having a test-surface put in with the 
articles, and the exact time of putting in and the 
exact weight of the test noted, and this test is care- 
fully weighed from hour to hour till the amount 
desired is put on. After being dried, the articles 
are put into the furnace to have tho silver or other 
metal driven into the surface of the coated metal. 
The firing furnace, as it is technically called, is of 
simplo construction. The conditions to be observed 
in its construction are two, namely, to obtaina 
bright red heat in the chamber where the articles 
are put, and to secure the articles from coming in 
contact with the fuelor prodacts of combustion. In 
firing knife-blades and other cutting instruments 
care has to be taken that they are not carried higher 
than between 450° and 500° F. This is ascertained 
by trials on a pad of prepared test paper; a blade 
is taken out from time to time and tried upon the 
pad and the colour is noted—whether it scorches it 
straw-colour, yellow, pale brown, deep brown, or 
black. Alum-water is used for regulating this paper 
as to the colour for the proper degree of heat. 
After the proper heat is attained the blade is in- 
stantly quenched point downwards in cold water, 
and all that were in the firing chamber with it. 
For articles that do not require tempering, or that 
are made of metal that will not temper, as iron, 
copper, good brass, or German silver, the heat may 
be higher. Even ifa steel article should be carried 
so high as to soften it, it can be re-hardened and 
tempered wlth the silver or other metal upon it, 
without in any way injuring the coating. The 
theory of this part of the process, which is techni- 
cally called burning in, is this: The coating 
metal in all cases is one of the superior metals as . 
compared with the coated metal, and is less porous 
whether cold or hot. 

The article being heated, it natarally expands 
and becomes more porous, as of course both article 
and coating do, but their relative porosity remains 
the same, consequently on expansion there will be 
an infinite number of small cists into which by 
atmospheric pressure the coatin will be driven on 
attaining the proper heat. Then on the instan- 
taneous quenching in cold water, the coating is 
scized and retained by the suddenly contracting 
under metal. This is seen to be the case on filing 
or grinding the coating off the under metal; for 
though the coating may be filed or ground off till 
both coating and nnder metal are filed or ground 
off together, yet the under-metal remains spotted 
all over with an infinity of little points of the coat- 
ing metal. 
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SOMETHING WRONG WITH THE SUN.“ 


HEN we consider the intense heat which has 
prevailed in Europe during July, and the 
circumstance that n America also the heat has been 
excessive, insomuch that in New York the namber 
of deaths during the week ending July 6 was three 
times greater t the average, we are naturally 
led to the conclusion that the sun himself is giving 
out more heat than usual. Though not indorsing 
such an opinion, which, indeed, is not warranted by 
the facts, since terrestrial causes are quite sufficient 
to explain the recent unusual heats, we cannot 
refrain from noting, as at least a curious coincidence, 
that at the very time when the heat has been so 
great, the great central luminary of the solar 
system has been the scene of a very remarkable 
disturbance—an event, in fact, altogether unlike 
any which astronomers have hitherto observed. 

Now certain Italian spectroscopists—Respighi, 
Secchi, Tacchini, and others—have set themselves 
the task of keeping a continual watch upon the 
chromatosphere. They draw pictures of it, and of 
the mighty coloured prominences which are from 
time to time upreared ont of, or through, the chro- 
matospheric envelope. They note the vapours 
which are present, as well as what can be learned of 
the heat at which these vapours exist, their pressure, 
their rate of motion, and other like circumstances. 
It was while engaged in some of the more difficalt 
and delicate of these tasks that Tacchini noticed 
the strange occurrence now to be described. 

“I havéobserved a phenomenon,” he says, which 
is altogether new in the whole series of my observa- 
tions. Since May 6, I had found certain regions in 
the sun remarkable for the presence of magnesium.” 
Some of these extended half-way round the sun. 
This state of things continued, the extension of 
these magnesium regions gradually growing greater, 
until at length, “on June 18,” says Tacchini, “ I 
was able to recognise the presence of magnesium 
quite round the sua—that is to say, the chromato- 
sphere was completely invaded by the vapour of this 
metal. This ebullition was accompanied by an 
absence of the coloured prominences, while, on the 
contrary, the flames of the chromatosphere were 
very marked and brilliant. It seemed to me as 
though I could see the surface of our great source 
of light renewing itself.” While this was going on 
Tacchini noticed (as had frequently happened before 
in his experience) that the bright streaks on the sun 
which are called faculæ were particularly brilliant 
close to those parts of the edge of the disc where 
the flames of the chromatosphere were most splendid 
and characteristic. The granulations also, which 
the astronomer can recognise all over the sun, when 
ee telescope is employed, were unusually dis- 


ct. 

Tacchini conclodes (and the inference seems just) 
that there had not been a number of local eruptions 
of magnesium vapour, but complete expulsions. 
Only we would venture to substitute for the word 
“expulsion” the expression outflow“ or “ upris- 
ing,” since it may well be that these vapours rise 
by a quiet process resembling evaporation, and not 
by any action so violent that it could properly be 

arded as expulsive. 

whatever way, however, the glowing vapour of 
magnesium thus streamed into the envelope of the 
sun, it would seem that the aspect of our luminary 
was modified by the process—not indeed in a very 
striking manner, or our observers in England 
would have noticed the change, yet app bly. 
„More than one person,” says Tacchini, has told 
me that the light of the sun has not at present its 
ordinary aspect; and at the Observatory we bave 
judged that we might make the same remark. The 
change must be attributed to magnesium.” 

It is impossible to consider attentively the re- 
markable occurrence recorded by Tacchini without 
being struck by the evidence which it affords of solar 
mutability. We know that during thousands of 
years our sun has poured forth his light and heat 
upon the worlds which circle around him, and that 
there has been no marked intermittence of the 
supply. We hear, indeed, of occasions when the 
sun has been darkened for a while; and we have 
abundant reasons for believing that he has at times 
been so spot-covered that there has been a notable 
diminution of the supply of light and heat for 
several daystogether. Yet we have had no reasons 
for anticipating that our sun might anently 
lose so much of his heat and lustre that the inhabi- 
tants of earth would suffer. Tacchini's observation 
reminds us, however, that processes are at work 
upon the sun which admit of being checked or in- 
creased, interrupted altogether or exaggerated so 
violently (as it were), that the whole aspect of the 
sun, his condition as the fire and lamp of the 
planetary system, may be seriously affected. 

If we only remember that our sun is one of the 
stars, not in any way distinguished, unless perhaps by 
relative insignificance, from the great bulk of the 
stars which illuminate our skies at night, or are 
revealed by the telescope, we shall learn to recog- 
nise the possibility that he may undergo marked 
changes. There are stars which, after shining with 
apparent steadiness for thousands of years (possibly 
for millions of years before astronomy was thought 


From the Spectator. 


of), have become suddenly much reduced in bright- 
ness, or after a few flickerings (as it were) have 
gone ont altogether. There are others which have 
shone with equal steadiness, and have then suddenly 
blazed out for a while with a lpstre exceeding a 
hundredfold that which they formerly possessed. 
It would be equally unpleasant for ourselves 
whether the sun suddenly lost the best part of his 
light, and presently went out altogether, or whether 
he suddenly grew fifty-fold 
he now is. Yet in the prese 
astronomy, it is quite im 
fidently that one event or 
place at any time. 
Fortunately, we may view this matter (just as 
astronomers have learned to view the prospect of 
mischievous collisions with cometa), as a question 
of probabilities. Among so many thousands of stars 
there have been so many sudden outbursts of light 
and fire, so many sudden defaloations of splendour. 
Our sun is one of those thousands, and so far as we 
know, takes his chance with the rest. 


brighter and hotter than 
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MEASURING TEMPERATURES BY 
ELECTRICITY.” 


(Concluded from page 584.) 


A I have explained that by means of 

a differential galvanometer and a variable re- 
sistance (constituting in effect a Wheatstone bridge 
arrangement) the increasing resistance of the plati- 
num spiral may be measured, it was found that the 
use of a delicate galvanometer is attended with 
considerable practical difficulty in iron works and 
other rough places where it is important to measure 
elevated temperatures, or on board ship for measur- 
ing deep sea temperatures. I was, therefore, induced 


ON 


to seek the same result by the conception of an in- 
strument which is independent in its action from 
tremulous motion, or from magnetic disturbance 
caused by moving masses of iron, and which re- 
quires no careful adjustment or special skill on the 
part of the operator. This instrament is repre- 
sented by Fig. 4, and may be termed a chemical 
resistance measurer or differential voltameter.” 
The immortal Faraday has proved that the decom- 
position of water in a voltameter, expressed by the 
volames of gases V, is proportionate in the unit of 
time to the intensity I of the decomposing current, 
or that y 


According to Ohm's general law, the intensity I is 
poraa Pepe electro-motiveforceE, and inversely 
y the tance R, or it is 


E 3 V_E : 

I B It is, therefore, 1 RV RK 
or the volume V would give a correct measure of 
the electrical resistance R if only the eleotro- motive 
force E and time T were known and constant 
quantities. But the electro - motive force of a battery 
is very variable; it is influenced by polarisation of 
the electrodes, by temperature, and the strength 
and purity of the acid employed. The volume of 
gases obtained is influenced, moreover, by the 
atmospheric pressure, and it is extremely difficult 
to make time observations correctly. It occurred 
to me, however, that these uncertain elements 
might be entirely eliminated in combining two 
similar voltameters in sach a manner that the 
current of the same battery was divided between 
the two, the one branch comprising the unknown 
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resistance to be measured and the other a kaown 
and constant resistance. The volume of gas V pro- 
duced in this second voltameter, having a resistance 
R! in circuit, would be expressed by 


a ET 
Ri 
and we should have the proportion of 
Ji ET. ET. 
V: VI — R . RI 


or E and T, being the same in both cases, may be 
struck out, and the expression will assume the 


simple form ee 


The constant resistance R of the one circuit being 
known, it follows that the unknown resistance 


Rl is expressed by 97 ; that is to say, by a con- 


stant multiplied by the proportion of gas produced 
in the two voltameters irrespective of tima, or 
strength of battery, or temperature, or the state of 
the barometer. 

The resistance R and R! are composed each of 
two resistances—namely, thateof the principal coils, 
which we may term R or Bl, and of the vo ter 
and leading wires, which is the same in both cases, 
and may be expressed by y. The expression should 
therefore be written as follows: 


V: Vie MTN: R+y, 


Ri being the unknown quantity. 

The mechanical arrangement of the instrament 
will be understood from the diagram, Fig. 4; and 
the whole arrangement of the pyrometer, with ite 
leading wire and resistauce measurer, from the 
general view given in Fig. 5. The voltametric re- 
sistance measurer consists of two calibrated vertical 
tubes of glass of about three millimetres diameter, 
which are fixed upon a scale showing arbi but 
aqual divisions. The u ends of the tubes are 
closed by small sage iy 0 rte peste repao down 
upon the openings by means of weig overs, 
e the lower portions of the tubes are widened 
out and closed by plags of wood, through which the 
electrodes in the form of pointed platinum wires 
penetrated to the depth of about twenty-five mii. 
metres into the widened portions of the tubes. By 
a side branch the widened portion of each vertical 
tube communicates by means of an indiarubber con- 
necting pipe to a little glass reservoir containing 
5 3 and 1 = a i slida 

raising the weig cushions closing the upper 
ends of the vertical tubes, and in adjusting the 
position of the small reservoirs, the acidulated 
water will rise in both tubes to the zero line of the 
scale. In turning a button in front of the tubes 
the battery current is passed through both pairs of 
aleotrodes, the one circuit cédmprising the permanent 
resistance R and the leading wires up to the pyro- 
meter, and the other the leading wires and the pyro- 
meter coil. If the resistance of the pyrometer cail 
should be equal to the permanent resistance R, the 
Ri + y will be equal to R + y, and therefore, V = 
VI, but as the resistances differ, so will the volames. 
Necessary conditions are: that both reservoirs are 
filled with the same standard solution of pare 
water with about ten per cent. of sulphurio acid, 
that all the electrodes are of the same form 
and size, and that their polarity is reversed frequently 
during the progress of each observation, in order 
to avoid unequal polarisation. With these preese- 
tions, which involve no particular skill or knowledge 
of electrical observation on the part of the operator, 
very accurate results are obtained ; but in order not 
to incur considerable error of observation it is ad- 
visable to continue the current, reversing the same, 
say twice, until at least forty divisions of gases ere 
produced in the least activated tube, which operation 
will occupy from two to three minutes, if a 
of from four to six Daniell elements is em 
The volumes V and Vi being noted, after having 
allowed half a minute for the gases to collect after 
the current has ceased, the weighted cushions upon 
the tubes are raised in order to allow the gases to 
escape, when the water levels will immediately 
return to their zero position, to make ready for an- 
other observation. By inserting the observed values 
for V and V! into the expression above given, the 
unknown resistance Ri can be easily calculated; but 
in order to facilitate the use of the instrument I 
have prepared a table which gives at a glance the 
resistance due to any two observed volumes, the 
volumes V governing the vertical, V! the horizontal 
columns, and the resistance being read off at the 
point of intersection. At each point of intersection 
the resistance is marked in black, and the corre- 
sponding temperature in red ink. 

It now remains only to be shown what is the 
relation between the resistance and temperature in 
heating a platinnm wire. The researches of Dr. 
Matthiesen, who has made the latest investigations 
on the effect of temperature upon electrical resis- 
tance, are restricted to the narrow range of tempe- 
ratures between 0° and 100° Cent., nor do they com- 
prise platinum. He adopted the following general 
expression for the pure metals: 


R =æ ne — R 
7 
l+zt+ye 
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which, in determining the specific values of x and 
y for each metal, gives a close ment with obser. 
vation between the narrow limits indicated, but is 
wholly inapplicable for temperatures exceeding 200° 
t., when the value ¢ 2 commences to predominate 
and to produce absurd values for Re. 
It was necessary for my purpose to undertake a 
one of 5 c with 85 of find- 
a ratio of gen application. Coils of thin yet the sponges carry us farther into the realms of 
„of platinum, iron, copper, and some other romans thas the seaweeds do, for they were doubt- 8 5 of innumerable igh er so 
s, w and cooled in metallic | less among the earliest and most imdustrious 8 35 erection oe ieee ec pee ine 
containing the bulbs of mercury thermo- | builders of the world, and have left their frail a or hundreds but in thousands), entitle one 
meters, and for higher temperatures of air thermo. skeletons as memorials of their existenes in the | to express an opinion, then I trust your io pe wn 
“ white cliffs of Albion,” every Separate flint being, penoa that * feed 5 ssp = 
to use a homely phrase, a “ petrified” sponge. „ nn 


5 I said, Every one can, if he choose, at the 
volume of a permanent gas (carefully dried) ., Take a thin slice of flint, property prepared for expense of a few shillings, render his house abso- 
between the limits of zero and 470° Cent. and a the microscope, and let the instrument unravel its lately safe with a perfect system of lightning con- 
ratio established, which is represented by the for- history. If used 40 the detection of fossil infu- ductors.” I will now show how this can be e. 
mula. Lorin, you will hardly fail to find them in it, and But, first, what is lightning? It is, like thunder, 
Be = TI + AT +y, Zog gainon step towards an answer as to its. 
in which T signifies total temperature counting 


whether in gathering from the deep sea or from the 
tidal pools. Sesweedsg and sponges are, however, 
far separate in organisation and their respective 
sequence of development, though constantly in 
proximity as prodacts of the waters. The first are 
true vegetables, the second true animals. We know 
somewhat, though perhaps but little, of the first, 
bat of the second we know next to nothing; and 


LIGHTNING AND LIGHTNING CONDUCTORS. 
I a letter on this subject to the Times, Mr. W. H. 


Preece, of Southampton, gives the followin 
information Á l j 


I wish to express merely the results of my own 
study and experience. If, however, twenty yeare’ 
training in that profession which, according to one 
of your correspondents, lives by lightning,” if the 


one of the effects of electric discharge. It is not 
tory. the destructive discharge itself. The amount of 
e dtp and error in the public mind on the 
subject of electric storms is astonishing. We read 
of the “electric fluid” being attracted by this thing 
and by that—at one time by the lamp irons on the 
ends of a railway carriage, at another time by the 
looking-glasses, which are carefully removed; we 
' ascending” lightning, its course is traced 
—it entered here and went ont there, and . so off to 
the clouds overhead ;” "it struck her face, passed to 
her chest, and crossed over the region of her heart * 
it objects to turn round sharp corners; and so om 
All such statements are scientific absurdities. 


Organised forms have had something to do with 
its formation ; at some time, very far back in the 
past, there has been animal life there, and that life 
was marine. But you cannot account for the forma- 
tion of separate and independent nodules of silica, 
scattered over a bed of chalk, by the help of these 
infusoria. Try a splinter of flint broken off in the 
rough; but be very careful not to spoil your object- 
glass by bringing the two surfaces into close con- 
tact. Now what do you see? Remains of sh 
and here and there distinct traces of a sort o 
reticulated structure, pany. incrustations of a 
contour which you cannot but believe is derived 
from some organic form, long since annihilated. 
These ap are repeated in various speci- 
mens, and have a general relationship one to the missi 
other, especially in the interlacing lines and spicules 
of which they consist. 


1 electrical 5 is 5 at the abso- 
ate zero, and progresses in à ratio represented 
graphically by a tipped-up parabola, approachin 
more and more toward a orm ratio at elevat 
5555 Although the comparison with the 
air thermometer could only be carried up to 470° 
Cent., the general correctness of the ratio of in- 
crease just stated has been verified by indirect 
means in measuring progressive heats, and by com- 
parison with the platinum ball meter. 

It is important to mention here that great care 
must be exercised in the selection of the platinum 
wire for the measuring spiral. platinum wire having 
been met with conducting only 4:7 times better than 
mercury at zero, Cent., and others; conducting 8-2 
times better than mercury, although both samples 

been supplied by the same eminent makers, 
Messrs. Johnson and Mathey. The abnormal 
electrical resistance of 


drawing-room experiments; they are simple 
Life may be said to begin or end in the sponges; o only in degree from 


i the k exhibited by a lump of 5 
they are the very lowest in the scale of animated A esperar Al grok iP onpa o bad 


some platinum wire is Perma thunder clouds, or the earth and a thunder cloud 
due chiefly to the admix- ) ouds, e a th 

idi separated by the air, gtves these conditions. When 
ture of iridium or other the intensity of the becomes too great for 


metals of the same group, 
and it appears that the 

tinum prepared by the 
old welding process is 


porer, and therefore 
tter suited for electri- 
„ than the 

consolidated by 
fusion in a Deville fur- 


nace. 
In conclusion, I shall 
show some working re- 
sults of the . i 
measuring by means o 
the same protected coil a 
mixture o 1 ana 
boiling water, mo ea 
and the fire itself by which 
endings prodvent being 
8 produce g 
2° Cent., 985 Cent., 380° ; , 
Cent., and 860° Cent. respectively. The latter , nature; but it is quite certain they are not members 
temperature signified a cherry heat, as may | of the vegetable kingdom. Take a piecs of sponge, 
be judged by the appearance of the tube when | such as is commonly used on the toilet table, and duotor ita is ail istiy. and contina 
withdrawn from the fire. The instrument which dip it into a thin solution of size, and you have a du 0 is silently, T y, and continuously 
I bave had the honour to bring before you | fair resemblance of its condition when living. The | neutralised. If a 1 or wae 1 poe 
this evening has already received several useful sponge proper is the skeleton, the gelatinous | this 5 at su na 8270 would give Lera 
applications. Through its first application | coating is organised and animal ; and the best proof pave © 5 b an i with eu 8 
an important telegraph cable was saved from of the fact is afforded by the microscope, which grap wires are aria ly are 55 N A 
destruction through spontaneous generation of | reveals ciliary motion, and there is an end of the Such occasions. 0 Pt at th cd ed 292 1 the 
heat. Prof. Bolzani, of Kasan, has made some difficulty as to what place it should occupy. The 1 e extremity o 
interesting applications of it for reco the tem- | openings in the sponge are chambers, interlaced 0 s ii 
perature at elevsted points and at points below the | with aificated fibres, and, by the play of the cilia Hence the conditions that determine a perf 
earth's surface. Mr. Lowthian Bell has used it in on the gelatinous surface, tho water is made to conductor are that ee some prominen 
his well-known 3 furnace economy; | circulate from chamber to chamber, so that the | position of a building a metallio 
and at several ironworks pyrometer tubes are in- sponges obtain their food by the same as a | shall 
troduced into the heating stoves, and nosimy vorticella or rotifer—namely, by crea currents 
connected with the office, where the heat of through the agency of cilia. The exterior film 
stove can at all times be read off and recorded. 7 e life of the sponge, the skeleton is a 
These and other applications are sufficiently self- | deposit. 
evident, if the e of the ciples upon Bat the film must be understood as pervading the 
which I rely is conceded ; but I feel that the short- inner as well as the exterior chambers, so that the 
hess of time at my command has hardly enabled | carrents of water past through the entire mass, and 
me todo more than to pass these in review, while | carry nourishment to all the months for which the 
endeavouring to demonstrate the results obtained | cilis work so incessantly. A very dead sort of 
of recording the temperatures of distant or inaccessi- | creature is a living sponge. It bas none of the 


the intervening non-conductor to prevent their 
neutralisation by combination, or when its thick- 
ness, 4 by 1 zoo resistance, is sufficien 
reduced e bodies approaching e 
other, we have discharge and te effecte—tight, 
heat, mechanical energy; and sound, or thander 
and lightning and its destructive effects. The so- 
called “ electric fluid“ can no more be said to ascend 
from the earth to the clond than to dercend from 
the cloud to the earth. The discharge invariably 
occurs along the line of least resistance, and it is 
continnous and instantaneous along the whole line. 
The line of least resistance may be made of 
metals, bricks and mortar, trees, or animal fleak. 
Whatever offers the least resistance will be the 
chosen path. The chief function of a ligh 
conductor is to furnish this path. But it has amu 
higher and important function. It dissipates the 
conditions which determine discharge. fact, it 
prevents lightning. This it does in virtue of the 
principle o ts. A pointed body directed towards 
an electrified conductor reduces its charge, so that 
when a thunder-cloud Passos over a lightning con- 
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in diameter, tipped with a 1 brass point or cone, 
is amply sufficient for any dwelling-honse. It costs 
about 1d. per yard, and the brass cones would cost 
about 6d. each. Thirty shillings would pay for all 
the materials required for an ordinary house. 
reasons for * are these: 
—When telegraph peles were 
country they were protected with lightning conduc- 


laces, ing furnace tures. organs of sense which tors. This practice was subsequently found to be 
moe rere 8 animala: and not even the irritability which makes | too ex vo, and was Buch earth 
— a sea-anemone of so peevish or spasmodic a temper. | wires, or conductors, were, however, found to effect 

Bat it has its history, however brief, like others of | another and very N object, and their use 

SPONGES. the great class of zoophytes. The sponges increase | was continued on main lines. I have never 


known a case of a pole so protected being 

during a thunderstorm, whereas 5 a thunder- 
storm occurs without some unprotected poles being 
injared. I remember, near Romsey, twenty unpro- 
tected poles being shattered by one discharge, and 


were found to have been struck. The line was 
renewed and earth wired, and not one single case of 
damage has occurred since, though some years have 
7 A pole was very recently found in Bonth 
Wales with Sin. of its top shattered — the earth 
wire only went so far; the charge from that point 
went harmlessly to earth through the wire. The 


Veer few among the thousands who are now |by gemmation. Little buds appear within the 
seeking recreation at the seaside are aware of | openings of the retioulated mass, and these at last 
the eae hrai ders life J Dao poa Sontaina, a e eset 3 exhibit the same play of 
wonderful and inter g rof the marine as their paren 
pann and animals that are within reach of the But instead of at once becoming fixed, the action 
and upon every part of the coast. Thus, says of the cilia causes the sponge to spin about in the 
the Gardener's Magasine, on all our coasts sponges water, soas to have a real locomotive power of 
abound, yet the fact is scarcely known except to the | finding for itself a site, where it casts anchor, and 
naturalist. They are to be found growing on sea-| for the rest of its days never knows either the plea- 
weeds, on the backs of crabs and lobsters, on and | sures or the pains of travel. If every separate flint 
within the empty shells of whelks and cockles, and| was once a separate sponge, this locomotion 
apon rocks and sand everywhere. The seaweed | accounts for their detachment and their subsequent 
collector will meet with sponges at every turn, | concretion in distinct nodules. 
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cross arms are frequently fonnd damaged as far as 
the earth wire, never beyond. I could multiply 
instances ad injinitum, and as the wire used is gene- 
rally No. 8 (‘170in. in diameter), and sometimes 
even smaller, I think I am fully justified in saying 
that No. 4 wire, which is twice as thick and offers 
half the resistance, is amply sufficient for the pro- 
tection of our houses. The precantions to be used 
in fixing conductors are those: 

1. The conductor must be solid and continuous 
from its gilded point to the ground. 

2. Its connection with the ground must be sound 
end good. It may be connected with the iron, gas, 
or water mains, or be buried several feet deep in a 
bed of coke, or be attached to a mass of metal in 
moist earth, or be carricd down a well. 

3. Each conductor, if there be more than one, 
should make a separate earth if possible, and they 
should all be connected together below the surface. 
The lead roofing and all external masses of metal 
should beconnected with them. 

4 All joints and connections should be soldered. 

It is better that each chimney stack should have 
its own conductor, and they should be periodically 
examined to see that their points remain intact, and 
that their metallic continuity is perfect. The custom 
is to fix them and then to leave them to chance. 

_ The precautions that are not necessary are these: 

—1. It need not be copper. 2. It need not be insu- 
lated. 3. It need not be carried externally to their 
disfigurement in the cases of church spires, columns, 
and chimneys. I never pass Trafalgar-square with- 
out regretting the disfigurement of Nelson's statue. 
It is, however, better to carry the wire externally 
in the case of dwelling-houses, lest it pass too near 
the lead gas-pipes, which, being good conductors 
and soft metal, might be fused. The wire can go 
round a corner as well as through it, but acute angles 
are best avoided. The more direct the course to the 
earth the better. l 

The area protected by a conductor is said to b 
that whose radius is equal to twice the height of 
the conductor from the ground; but it is safer to 
take the radius as equal to the height of the conduc- 
tor. Thus, for small houses one conductor is 
enough, but it is safer to attach one to each stack. 
If it project a yard above the stack it is sufficient. 
and it is within reach for inspection. The stack 
pipes down the sides of a house are convenient con- 
duits for the wire, and there is no reason why it 
should not be carried down to the ground inside 
them, so as to be out of sight. If there be no oon- 
venient stack pipe, the wire can be run up aud 
stapled to the brickwork or stone. With 30s. for 
materials and 10s. for labour any intelligent man 
cen, with these directions and precautions, safely 
protect his house from the destructive effects of 
thunderstorms. 

The effect of thunderstorms upon our telegraphs 
is not very serious, thongh the extension of such a 
network of wires, 130,000 miles in length, over the 
whole country would lead one to expect considerable 
damage. All the telegraphic apparatus in the 
Postal Telegraph Department—and there are 8,500 
in use—are supplied with lightning protectors. 
The wires themselves are excellent protectors. 
Aecidents are due either to imperfect apparatus, 
careless construction, or neglect of instructions. 
The percentage of instruments damaged is very 
small. It was before the transfer of the telegraphs 
to the State 3 cent.; it is now decidedly less. 
The Postal Telegraph Department possesses about 
3,500 stations of its own; scarce) a-dozen have 
been injured throughout the whole of this severe 
season. At two or three stations the wires were 
carelessly carried parallel to the lead gas-pi As 
sparks passed from the wire to the pipe the pipe 
was fused and the gas lit. At Berwick, some years 
ago, not only this happened, but over the gas-pipe 
was a lead water pipe, which was fused by the gas, 
and the water which escaped extinguished the flame. 

During thunderstorms the wires are active. 
vay dicharge disturbs them by induction. 

equent and powerful currents pervade them. 
Brilliant flashes are observed about the apparatus, 
but no injuries oceur to the manipulators, though 
shocks are sometimes felt. I have known one or 
two clerks knocked down, but principally by fright. 
If there wero any truth in the popular notion that 
motal attracts lightning telegraphists would lead 
but a sorry life during thunderstorms. During a 
reeent very severe thunderstorm I was watching its 
effects in a large office. Not one clerk left his post 
or shirked bis duty, and all appeared perfectly iu- 
different tot: roar and fury of the elements outside. 

In suggesting putting grates to earth,” I advise 
a telegraphist's cure. An external system is better 
and cheaper, though this plan wonld add an addi- 
tional and material security to the house. The 
ee must be taken ont, and a pin tapped into the 

of it, to which must be welded the galvanised 
iron wire. Separate wire should be carried from 
each one 8 ht down the side of the flues, and 
united together at the ground line, and thence 
taken to earth.” The wire should not be allowed 
to go near auy lead gas-pipes. 
_ Mr. Hyett's plan is an admirable one, and his pipe 
is an excellent conductor. The right angles are harm- 
less if the pipe is carefully rounded atthose places. 
Points and afar edges are alone to be avoided. 


LETTERS TO THE EDITOR, 


— 


(We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly as 
possible.] 

All communications should be addressed te the Editor 
of the ENGLISH MECHANIO, 81, Tavistock-street, Covent 
Garden, W.O. 


All Cheques and Post Office Orders te be made payable 
to J. Passmore EDWARDS. 


“I would have every one write what he knows, and as 
mach as he knows, but no more; and that not in this 
only, but in all other subjecta: For such a person may 
bave some particular knowledge and experience of the 
nature of sucha person or auch a fountain, that as to 
other things, knows no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a 
vioe from whence great inconveniences derive their 
original. Montaigne t Essays. 


%% In order to faeitate reference, Correspondentewhen 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 


— — 


WEBB'S CELESTIAL OBJECTS AND PROC TOR'S 
STAR ATLAS. 


[4699.] —M. C. GAUDIBERT is doing very usefal work 
in noting the places, &c., of certain double stars, which 
he has observed on divers occasions. Bat I would 
venture to suggest that he might find a better way of 
classifying them than (let. 4688, p. 542) ae “ objects not 
in Webb's Celestial Objects’ nor in Proctor’s smaller 
atlas.” His present method suggests to many that in 
each several instance he is indicating a flaw or blemish 
in the two works above-named. Of course he does not 
intend this; sinoe he must be perfectly well aware that 
for every object which could be inserted in such a book 
as Webb’s or such an atlas as my smaller ene, 
there are dozens discoverable by very moderate tele- 
scopic power. Webb indicates this at p. 170 of his work, 
and no one can use a telescope for an hour on a good 
night withont finding it out for himself. 

I may take this opportunity of correcting a mis- 
apprehension, which I find very prevalent, as to my 
smaller atlas. When I say in the preface (2nd edition, 
p. viii) that the atlas is“ specially intended to serve as 
a companion to Webb's charming work,” I do not 
intend to indicate that as the primary purpose I had in 
view in planning the atlas. The scheme of the atlas 
was fully matered, and the larger atlas was completed, 
before I had had the advantage of reading the Celes- 
tial Objects.” My main object was to construct an 
atlas on a plan combining several qualities of great 
importance which had hitherto been (unscoountably) 
neglected; and the plan actually adopted was the 
result of the geometrical determination of the ane atngle 
method by which those qualities cond be combined. 
Having devised a plan falfilling that general parpose, I 
thought I could not do better than make the larger 
atlas serve the special purpose of being a companion to 
Admiral Smyth's Celestial Cycle,” while I made the 
smaller serve the special purpose of being a companion 
to Mr. Webb's Celestial Objects.“ These respective 
special purposes are quite distinct from the general 
Poe which the atlases wore primarily intended to 

It will, perhaps, be understood that having given 
much time and thought to the invention of an atlas 
quite distinct from anything previously published (and, 
as I venture to think, the only atlas ever constracted 
on a really sound plan), I have to some degree ob- 
jected to find my smaller atlas commonly spoken of as 
though it were a mere offshoot from another work, 
however highly that work is justly estimated. All the 
same I congratulate myself very much on the happy 
thought” which led to the addition of an important 
special character to my smaller atlas. For it is as easy 
to conceive of an observatory without a telescope as 
without Webb's charming work. 

RICHARD A. PROCTOR. 


THE MOON IN PICTURES, ON HORIZON, &o— 
To “M. A” 


[4700.]—"“ M. A.“ (let. 4622,, p. 509) has raised a 
question of considerable interest. 

Thore can be no doubt, I think, that the aize of the 
sun or moon in pictnres depends a good deal on the 
artist's judgment. We have an ideal moon or sun. 
Moreover, the presentation does not eqnally well satisfy 
all who look at the picture. To my own judgment, for 
example, the moon introdaced in some of Leech's pic- 
tures appears monstrous; yet it is probably enlarged 
only about as much as is just for pictorial effect. 

I think all these points depend on ideas unconsciously 
formed as the result of a more or less trustworthy 
past experience, and the judgment is exercised as if on 
the intaitive assumption that those ideas are just. 

For example, we see weathercooks ordinarily in a 
position which leads us to form the idea that they are 
smaller than they really are; but we have tolerably 
exact ideas of the dimensions of church doors, porches, 
buttresses, and so on. Hence, when we see a weather · 
cock close by a chureh door, porch, or buttress, the 
mind is struck by the fact that the weathercock takes 
up more space than one would bave expected. 

Again, it has been shown by optical considerations 
that the sky near the horizon is mentally estimated 
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as being between three and four times farther awsy 
than the sky at the zenith. Now we usually see the 
moon high up, or where the sky is apparently nearer. 
When it is near the horizon, still seeming on tho 
sky, the mind entertains the impression that the 
moon is much farther away, and as it subtends (appre- 
ciably) the same angle instead of a much reduced 
angle, the mind receives the impression that the moon 
is Jarger than she had before been conceived to be. 

Now, in pictorial representations of the moon there 
is precisely the converse of the case of the horizontal) 
moon. The horizontal moon seeme much larger than 
usual, and really sabtends the same angle (appreciably 
to common obeervation); the pictorial moon seems 
about the right size, and really sabtends a much larger 
angle. May not this be because, whereas in ordinary 
observation the horizontal sky seems much farther away 
than that overhead, the sky of a picture always seems 
much nearer than the natural sky? 

Everything seems consistently explained by the vious 
here presented. 

“M.A.” is, of course, quite right in dwelling on the 
fact that a swiftly-moving body offers no resistance to 
deflection. He jastly urges also the great objection 
to the term “oentrifugal force,” in casas where 
in reality inertia (or abaance of jorce) is the essential 
feature. It is not quite true, as C. H. W. B.” gaye, 
that there exists no such force as “ centrifogal force,” 
but it is certainly quite trus that what is commonly so 
ealled is no force at all. Ricnaap A. PRocroe. 


ERRATUM AND ADDENDUM ABOUT 
PERSPECTIVE. 


[4701.)—I Nnorice in my letter about perspective 
(4621, p. 509) an erratam, which arose from my adding 
a parenthetical remark without having the figure before 
me. Of course the sentence beginning that M. Paris 
Lon to the paralleliam of the lines 

As our common object is to get true ideas either 
established or promulgated, you will permit me, I trast, 
to indicate that the views of Sir David Brewster, quoted 
by M. Paris (let. 4623, p. 509), are strictly correct. I. 
Paris has misunderstood them. It is quite true that 
when we stand close to the base of a square tower end 
so dinast our vision as to take in the whole tower in the 
most esmvenient manner (that is, with the bead throws 
slightly back), the perspective view we then obtmn 
shows the sides of the tower converging, and they woald 
80 appear im a photograph if the prepared plate were 
placed in a correspondingly inclined position; or in s 
picture, if the pilame of projection were supposed to be 
inclined, as shew in accompanying figure. The 
disadvantages ef aneh a mode of projection are too 
obvions to remis discussion. Every picture so drawa 


would sequise e page of explanatory matter to 
meke it — 


As the letter by M. Paris which has appeared afie 
(though received before) your decision to close the dis- 
cussion, describes an observation seeming to demonstrata 
a theory which unquestionably is erroneons, I beg, in 
the interests of your younger readers, who might otber- 
wise be misled, to be permitted to point ont that the 
result of M. Paris's observation with a plumb-line wonld 
have very fitly illustrated my paper on “ Self-decep- 
tion in observation.” It is mathematically demam 
strable that he cannot have seen what he suppases be 
saw, any more than he could have seen two straaht 
lines enclosing a space. Indeed, if only it be grand 
that the perspective view of a straight line is alse s 
straight line (which I M. Paris will not ores- 
tion), it oan readily be shown that aceording to iis 
theory two straight lines can inclose a space. Toas, 
let there in a lofty sqnare tower of equal width throagt- 
out, and let the observer be stationed at an upper 
window of a house clase by ao as to be opposite the 
middle of the tower. Then the top of the tower sab- 
tends a smaller visual angle than the middle; therefore, 
according to the theory, the sides bounding the nearest 
face must converge towards the top of the picture. and 
if produced far enough will meet in that direction. Bat 
the bottom of the tower being farther from the eye than 
the middle alee eubtends a smaller visual angle. 
Hence, according to the theory, the sides bounding the 
nearest face must converge towards the bottom of the 
picture, and if produced far enough will meet in cha: 
direction. Hence two straight lines will meet in two 
opposite directions, and, therefore, will inclose a spase- 
This is usually regarded as impossible, 

Broward A. Procror. 


PERSPECTIVE. 


8 I hope yon will be able to spare space fer 3 
ew more letters on this interesting 
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the vertical lines are parallel in his but does 
not prove that vertical lines are opti l in 
nature, which Mr. Proctor seems to assert to be the 
case in the latter part of his letter, in which he speaks 
of the tower's sides being parallel. I know that the idea 
of a plane of projection is a useful, and „ 
only admissible, idea in the theory of practical per- 
spective, but in nature there is no such thing asa 
plane of projection. The only plane on which objects 
ean be projected in the same way as they appear to the 
eye is, as Paddy says, no plane st all, but coneavo- 
conver—concave interiorlyand towards the eye, convex 
exteriorly and towards the object, and the plate of giass 
representing this so-called plane must be shaped like a 
watch-glass, with a curvatere cenformable to the 
sphericity of the eye, and equally conformable to the 
periphery of the sphere of vision, or the limit of man's 
. Vision in every direction. Diagrams, therefore, founded 
on the idea of a plane of projection, are only convincing 
as far as regards practical perspective, for the simple 
reason that on no other idea can we work ont the rules 
of perspective, so we ga ” thatthere 


is a plane of projection, and om that pestulate we form. 
our rales, ecsording œ cur súas ofl vestical Hnes. 
are to be mobeithstand- 


ing that.eptiocally they ape notes. Possfbly, if an artist 
were to deviate in a vesp auditis amd imperceptible way 
from this mis, and. smits his vertical lines very slightly 
convergs, it might.eommey $o the spectator the idea of 
greater Wight, while he would not know the reason 
why, but the artist, ia order to be absolutely true to 
nature, must not mike his converging lines straight 
lines, bub owe, fer all vertical lines in nature con- 
verge to-he mmi in enrved lines; but I do not know 
how the mint ts to find ont this curve, as it is that 
singular eurve fhat 3 approaches a straight 
line but on never cross it. ' tho artist would 
find the-whalewmatter a bother about nothing, and stand 
upon the ensient way of representing the lines of 
vertical ubjests vertical and parallel, as it is not part of 
the artist's vocation to portray the imperceptible. 
“E. L. G,“ in his letter 4654, p. 586, makes the as- 
sertion Gast the optical convergenoe of vertical objects 
is neither slighter nor anywise less sensible than 
horizontal eumnvergence in a street. Now this I consider 
as wanne throwing down the gauntlet to fact 
“E.L. &.“ must surely know that horizontal conver- 
gence ine street is obvious, perceptible, and patent to 
any one es any attention to the subject, while 
the one upwards within the cone of vision is 
impercepéiile to. the senses, although we know from 
Optical n ! mit does exist. Sup a colamn 100ft. 
long lapis om the ground, let the spectator stand 
at one bet it, Ghmeonvergence is obvious, because the 
distances Samen the spectator to the other end of the 
column fs 2O08%..; sow let the column be set on end 
vertically, and letthe epentator stand at 200ft. distance 
then the wifl)be-wifhin the cone of vision. but 
the diffusense ef distumse fm the s tor of base 
and aum Hern: Gees “E. L. G.“ mean 


to assert ibat the ..... from 25ft. 
2 — — 


14708.) —- MR. Procror admits that the top of the 
tower is (setting illasion aside) epii m than 
the baso. Kew, we-ave net amting bat 
the appearances to be represented by the sketcher. He 
is, therefore, I submit, not justified in making in his 
diagram the line A B equal in length to the line C D, 
and if not, all his reasoning is vitiated. Mr. Proctor 
states that there is no point on the plane of projection 
indefinitely extended to which the projections of tiie 
tower's sides converge, but the plane of projection so 
extended must reach the zenith, and the vanishing- 
point of the sides of the tower is the zenith. If the 
part of the plane not representing the tower be out away 
we obtain a small tower coinciding with the real one, 
and how, then, can the zenith be the vanishing- point in 
one case and not in the other? Again, Mr. Proctor 
admita thatthe vanishing-point of any plumb-line is 
the zenith, but the plane of gi fa may obviously 
be considered as a number of plumb-lines placed side 
by side. Now, the sides of the tower may be looked upon 
as plamb-lines converging in the zenith, yet the lines 
on the plane, also plumb-lines, according to him, do 
not converge there. If the top of the tower subtenda a 
smaller visual angle than the base the lines A C and 
B D cannot be parallel, and the plane of projection 
cannot make them so. The question now is, is Mr. 
Proctor justified in making in his diagram A B equal 
toC D? I say certainly not, and that mistake is fatal 
to his demonstration M. Paris, 


PARALLELOGRAM OF FORCES. 


14704. —I THINK the Professor in the Andersonian 
University had probably another reason for leaving 
„Marine Engineer's” question (let. 4649, p. 615) un- 
answered than the mere desire to shirk a difficulty. 

„% M. E.'s” difficulty is based on two mistakes. The first 
is the common one which confounds the el 
of forces with the parallelogram of velocities. The law 
called the * parallelogram of forees” asserts nothing 
whatever about the time in which a body will traverse 
the diagonal A D (vee the figure illustrating let. 4649). 
In too many of our catechisms on mechanics the ques- 
tion of time is dragged into the explanation, and even 
into the enunciation of this important law. “Marine 
Eugineer ” correctly enanciates the law (for the case 
in question), bat what follows after the word " there- 
fore is a non sequitur sand if the theory of velocities 
were correctly stated by Marine Engineer,” the true 
sequilur would be, therefore the body under the action 
of the two forces will nut reach D in the same time, 
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&c. But his reading of the theory of projectiles is l Fide act upon the teeth of the wheel and carry it half 
quite erroneous. Whenever a body's inertia is all that | way round, while, at the same time, the cogs an the 
has to be evercome by a force, the velocity acquired im | opposite aide, working in a contrary direction, when 
a given time is proportional to the foree, and not to ' touched by the teeth of the wheel, arc thrown out of the 


the square root of the force, The experimen 
in gunnery that the velocity varies as the square root 
of the charge (other things being equal) depends on a 
number of ocircamstances altogether independent of 
the inertia of the ball. Into these matters F. R. A. B.“ 
will probably enter at length, since on more than one 
occasion he has shown a knowledge of the theory ef 
gannery, to which I can lay no claim. 

I am glad to see C. H. W. B.'s” protest against 
the use of the term “ centrifugal force.” It has misled 
many. RICHARD A. PROCTOR. 


14706.J—I oN vor but think that Marine Engi- 
neer’s” difficulty (let. 4649, p. 515) arises from a con- 
fusion between the work done in consequence of a 
certain velocity, and the power imparting that velocity. 
Referring to an in The Constitution of 
Nature (p. 457 of Exerres Macuaxnıo), a man pitch- 
ing up a brick with an initial velocity of G44. a second, 

make an effort er doen amount of worl four times 
greater than another man who throws: a brick of 
equal weight with only half the initial ity, 82ft. a 
second, inasmuch as an equal will be raised in 
the former case to four times the height that it will be 
raised in the latter case. Bat the first balek will rise 
for one second, while the s nnd brick will take two 
seconds in travelling its quadraph distanse. Conse- 
quently, we have four times the mount of work per- 
formed, not in the same time, bub in dune the time, 
so that the force is not quadruple but on double. 

V. B. 


(4706.]—I TRUST the following vi shew Marine 
Engineer” (let. 4649, p. 515) that the thewry of pro- 
jectiles and the parallelogram of forces un in complete 
harmony with each other. 

The line AD in his diagram truly represents the 
resultant of the forces A B and AC, both im direction 
and intensity; but his statement that a body under 
the joint action of the two forces must reach D in the 
same time it would have reached B or C, under the 
action of a single force,” is only correst when the body 
acted on is moving in vacuo, but when moving in air 
the line AD merely represents the rent force in 
propertion to the other two forces, amd has nothing to 
sA with the time occupied or distames ume sed by the 

y. 

In the theory of projectiles the e of the air 
has to be taken into account, d tuin es (speak- 
ing roughly) as the square of the velnalty, and to 
double the range of a projectile, four times the original 
force is required; but the velociip—that the initial 
velocity—is, I believe, in divest: yraportiontothe amount 

Teens, ® 


of force used. t Marine 


| —a sound-hole. 


tal law | way, and the instant they scrape the teeth of the wheel 


they adjust themselves by their own weight, or by means 
of springs, and so are ready to carry the wheel the 
remaining half. revolution when the connecting rod is 
drawn in. Thus a revolution is obtained with every 
stroke of the piston, and no time is lost“ (:) 

There is just a little piece of information wanted to 
make this ‘‘ mechani triumpb,“ as it is termed, 
complete. Mr. Morton may have “ got up the inven- 
tion and demonstrated it in two days,” but has he 
tested it in actual work on any ordinary scale for two 
days? Pending an answer I think we need not yet 
alter our. crank shafts. G. J. 


TO “THE HARMONIOUS BLACKSMITH.” 


(4709.] —I wustT confess my fall belief in Hollow. 
tonism,“ but not in shutting up poor Jack in a box, or 
contrarywise, allowing him to waste his sweetness on 
the desert air.” There is some semblance of classical 
authority for the creed. Has “The Harmonious 
Blacksmith” ever seen the famous group of stateary of 
the Laocoon” (or cast thereof)? And does he know 
why this Trojan priest incurred the punishment 
thereby re ted ?—that it was for “ fiddling” with 
the ribs of the wooden horse left by the Greeks as an 
ambuscade at the siege of Troy. What has all this to 
do with the matter? Not much ; for mind the story is 
but a poetic fiction; but Iam coming to the ideas of 
the poet Virgil (though draw a long-bow he might), to 
show that he was a hollowtonian.“ As translated by 
Wharton, he says, describing the said fiddling match— 


Swift at the word his pond’rous lance he threw, 
Against the sides the furious javelin flew, 
Through the wide womb a spacious passage found, 
And shook with long vibrations in the wound ; 

The monster groans, and shakes the distant shore, 

And round his caverns roll’d the deafening thander’s zeaz. 


It may be very unclassical to give Laocoon a 
fiddlestick, but The Harmonious Blacksmith“ vill 
perhaps take the arrangement in another sense, and 
say “a fiddle-atick for Laocoon“ — never mind the bow. 
Laocoon was evidently represented as having a powerful 
tane, and with Virgil at my side, if I fall beneath the 
spear oi The Harmonious Blacksmith,” I shall meet 
my fate in good company. 

That the “ box” in some shape or other is applied to 
every musical instrument acting by vibration of string 
or parchment for the purpose, and with the effect of 
increasing the volume of tone, seems a clear fact. 
Witneas Jolian harp to piano, tamiourine to 
dram. The advantage of a sound-hole is established, 
and its size regalated by experience. Opening the 
back doors of the harp gives it what was before wanting 
So also in the grand piano elevating 


usferring 
Engineers . if the Ime AC sepresents the | the lid is employed with the samo effect. The case 


space in a ciuin time 

actel on by a single fores, the projectile under 

the infiuence ef the combined ND (the resultant 

being nearty doubie) would not travel nearly 2 AC 

in the same space of time, but only about 1} AC, 
it would hare started at double the initial 
7... a 7 aa 


[4707.] —Ix answer to Marine Engineer” (let. 464, 
p. 515), it appears to me that his difficulty lies in the 


assumption that to produce a double velocity requises: 


the expenditure of a fourfold force, which is only trae 
wher the space through which the force is exerted 9 
mains constant. If we employ the usual symbols of P 
for a uniform moving force, M for the mass of a bolp 
acted on, V for the velocity generated, and S for the 


space through which the force acts, then bya well- 
known formula, P = 25 , hence if S remains com 


stant, and V is doubled, P must be increased fourfold ;. 


but if V and 8 are both doubled, as in the case of the 


in “Marine Engineer's” letter, P will only 
require to be doubled aleo. I hope this explanation 
will ramove Marine Engineer's“ difficulty. T. E. 


THE DEATH OF THE CRANK. 


14708. — TE crank is doomed at last—after all th 
attempts of disappointed would-be inventors; in spite 
of the money and time wasted by mechanicians ig 


avoiding. Morton, a 
member of the Senior Class of Racine College (U. S.). 
whose invention, according to the Wisconsin Argus, is 
deemed by many practical engineers and ecientific men 
likely to prove one of the most valuable and useful in- 
ventions ofthe age. But I must quote the Argus, for 
I am afraid I might not do justice to the transcendent 
merits of the invention and the inventor :— 

„Mr. Morton's improvement [it is said] does away 
with the dead points entirely, and keeps the power 
continually upon the long lever, or as engineers call it, 
the half-ceotre, thus nearly doubling the power, and 
go saving a great amount of fuel in engines. It can be 
applied toall kinds of crank machinery, engines, lathes, 
sewing-machines, éc. The simplicity of the arrnnoge- 
ment is almost ridiculous, and makes one laugh and 
wonder why it was never thonght of before. It oon- 
sists of a ratchet wheel, which takes the place of the 
crank ; over this ratchet wheel rans a frame, in the 
two sides of which are movable cogs or pawls. When 
the connecting rod drives the frame ont the cogs on one 


by @ projectile | and soundboard here modify the box.“ 


Does “The Harmonious Blacksmith” realty think 
that depriving a piano of its case (leaving the sound- 
board), a violin of its back, or a kettledram of fta 
% nether ond” would improve the power of their tones? 
Truly, the kettledrum’s matrimonial alliance of brass 
and parchment must be very ill assorted if improved 
by loss of its better half.” It is not clear that the 
cutting proper sound-holes in any dram, andin 
the thickness of the cylinder in the middle, that per- 
chance also adding bass-bar or sound-post in the 
intorior might not add to the drum's power. 

As to tambourine and drum being like child and min, 
this is exactly carroborative of hollowtonism. 8 
poor little child has no voice, his ribe are not grown to 
man's estate, nor his body long enough, while his 
month is so large and open that his puny voice 
“vanishes into empty air.” Let the child grow and 
assume by degrees the proportions of the man. It will 
surely happen that the poor little dram or tambouretto, 
if he grows even to a side-dram, will have a louder 
voice, to be increased by becoming a big drum. 

I never before heard of an Irish fiddle without a 
back; it seems akin to the Irishman’s Bath-chair 
without a Bottom, on emergence from which, after a 
journey, Pat is reported to have said. Sure and if it 
hadn't been for the honour of the thing, I might as 
well have walked.” The Harmonious Blacksmith” 
is assuredly joking, and I will thea unfailingly con- 
vince him of the efficacy of the box principle. Let 
him make the experiment for himself: take a small 
boy, and apply a box to his ear, if the nrohin does not 
give out his best tones, why I shall follow the bad 
fashion of the day and be “out upon strike.” Extract 
the backbone of a Strad” (as doctors serve the frogs), 
fancy the groans and screams of the unfortunate 
patiant deprived of his backbone! “The Battle of 
tho” Soundboards may, however, be more readi 
determined upon the modern mode of arbitration or 
experiment. Let “The Harmonious Blacksmith” make 
his invention perfect, as I before suggested, it would 
not be a long operation, and if successful add to the 
laurels he has already won by his ingennity and 
pleasant contributions to the MECHANIC. 

SUFFOLK AMATEUR. 


[TT those who controvert the opinions of ‘The 
Harmonious Blacksmith“ are allowed to indulge in his 
style, we shall be mistaken for a comic journal. 
Suffolk Amateur“ does not often transgress, and the 
above letter has not, therefore, been severely dealt 
with. We warn The Harmonious Blacksmith“ that 
any allusions in his reply to " Vulcan,” in connec- 
tion with the Laocoon difficulty, will be rathlessly 
excised.—Ep. ] 
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GREENHOUSE FLUES. 


[4710.]—In order to further“ Sanl Rymea's very 
useful hints for the construction of mechanics’ green- 
houses (letter 4662), I venture to supplement them with 
a plan of flue construction which obviates all difficulty 
as regards the relative level of flue and furnace. The 
plan I propose is thoroughly accordant with sound 
principle, and I have thoroughly proved its practical 
value. No excavations are required. If there be a 
room on one side of a greenhonse, the furnace may 
open into it, whether the floor of the room be higher 
or lower than that of the greenhouse or level with it, 
and the fine may descend to any reasonable depth from 
the fire. > - 

I furnished a plan to a lady a few years since, in 
which the farnace opened into the harness room, the 
floor of which was, perbaps, 2ft. higher than the flue. 
The mason had objected to the arrangement on that 
account, and great was the amusement elicited by my 
plan, until the fire was lit and the flame was seen 
curling downwards. And what is the rule by which a 
fine and furnace may be thus adapted, with fall assur- 
ance of success, to any position; and the whole ques- 
tion of stokeholes and levels be summarily set aside? 
It is simply this. See that the arrangements are such 
that the bottom of the chimney shall be at once and 
thoroughly heated or warmed. ; 

It is well known that greenhouse fines, which ter- 
minate in a chimney which derives warmth from a 
kitchen fire or from other chimney in a honse which 
is much used, draw well: but heat slowly and partially 
making way through a mass of brickwork must not be 
trusted to in the case of a descending greenhouse flue. 
It is also well known that a return flue terminating 
close to the furnace, and in some cases pai over it 
before it enters the chimney, draws well. The bottom 
of the chimney is heated by this arrangement. Bat 
even in this case, when once the chimney is thoroughly 
cold, the flue sometimes draws badly until hours have 
elapsed and the mass of brickwork which separates the 
furnace from the base of the chimney is at length 
warmed thoroughly. These are but imperfect applica- 
tions of the rnle. They go to show that the rule is not 
new, also to encourage a more perfect application of it, 
and also to prove how little it is understood, and how 
slow men are to trace out a sound principle and make 
the best of it. A few words may suffice to show how 
a flue may be forced into instantaneous and perfect 
and constant action. Let the separating matter which 
divides the greenhouse chimney base from the furnace 
be a good conductor of heat instead of a bad one: an 
iron plate, for example, at one side of the farnace, if 
the chimney abuts against that side; or on the top, if 
the chimney is built immediately over the furnace. 
The last is the best arrangement. The first action of 
the fire is thus on the plate of iron; as the flame licks 
the metal the heat passes through, the air in the bottom 
ef the chimney is heated and expands upwards. It 
is lightened and displaced by the pressure below. In- 
stantaneous draught is established. If the flue 
descends much from the furnace, make the chim- 
ney a little higher on that account. I made 
assurance of success doubly sure in the case above 
described, by making a slide in the iron plate (a 
damper), se as to open direct communication between 
the furnace and chimney. If this is opened on the 
lighting of the fire, when all is cold, the flame draws 
through at first directly into the chimney and heats it. 
The slide being then closed the draught takes the 
course of the flue. 

Nine-tenths of the whole difficulties attaching to 
commonly constructed flues are got rid of when this 
rule is fairly applied. I have cured smoking flues 
over and over again by acting on it in one form or 
another. When good draught is thus insured, flue 
construction involyes no excessive care in making it 
air-tight. Leave a chink open to prove this, and hold 
the flame of a candle to it. Greenhouse flues, being 
used only to keep out frost or for drying and venti- 
lating the house occasionally, are usually cold when 
the time comes to employ them. How important, 
then, is instantaneous action. How much more when 
severe frost demands instant attention, and warm air 
rather than poisonous smoke and vapour among the 
plants. J. M. TAYLOR. 


Seer Green Vicarage, near Beaconsfield. 


THE WOOLWICH INFANT. 


[4711.]—I INCLOSE a paragraph cut from a news- 
paper, which may be of some interest to our friend“ The 
Harmonious Blacksmith”and others who take an interest 
in artillery. It confirms the opinion expressed by him 
and myself on the disadvantage of the increasing 
twist” system of rifling, and the use of studded pro- 
jectiles:—“ Artillerists will be interested to learn that 
a hardened gun-metal stud, extracted from a recovered 
700lb, projectile, is now to be seen at the Royal United 
Service Institution, Whitehall-yard. As the shot was 
supported and rotated by the studs, no part of the iron 
touching the bore, the injuries marked upon them show 
the irregular motions of the projectile in tbe gun. 
This particular stud is misshapen by the powerful 
wedge action in overriding the grooves about lin., and 
displays a shear corresponding with the increasing 
spiral of the rifling. This explains the accumulation 
of gases in the powder-chamber which caused the 
crusher gauges to vary their register from 27 to 66 tons 
when firing only 120lb. of mild pebble powder. The 
sample stud speaks for itself, and the wonder is not 
that the 85-ton gun is now in the factory being rebuilt, 
but that its strength was sufficient to withstand nine 
such wedges without being rent to pieces.” 


ARTILLERY CAPTAIN. 


GROUP OF SUNSPOTS. 


[4712.])—On Angust 6, at 10 a.m., I made the accom- 
panying drawing of a very remarkable group of spots 
onthe sun. The telescope employed was the Sheep- 
shanks’ equatorial 47/\cin. aperture, lent to me by the 
Royal Astronomical Society, for star gauging. The air 
was not steady, but at intervals the definition was ex- 
cellent, the granules showing better than T have yet 
seen them with this telescope. In the drawing, how- 
ever, I have only presented the less delicate features, 
as a great bank of clouds approaching from the west 
left me in no doubt as to the shortness of the interval 
at my disposal. 

I had time after completing the drawing, and the 
rough low-power view which accompanies it, to re- 
examine the picture, and to test the groupings by a sort 
of mental triangulation, taking the spots in sets of 
three, and comparing the shapes of the triangles so 
formed with the telescopic view. I can vouch for the 
accuracy of the drawing in all essential respects. 


The most remarkable feature was the immense num- 
ber of small umbræ, and their very peculiar arrange- 
ment. I may remark in passing that I have often 
noticed a tendency, in spots of this sort, to an arrange- 
ment of the umbræ into curved lines forming prolonga- 
tions of the outer boundary of the penumbra, which 
are (in such cases) incomplete where the streak of 
umbræ appears, the main umbra being there trenched 
upon by very brilliant white masses, forming bridges, 
projections, &c. The contrast between the two great 
spots of this nature and the round spot with its com- 
paratively uniform penumbra is very marked. It is 
also noteworthy how a long train of irregular penumbral 
matter and broken umbre extends from the space be- 
tween the two great irregular multiple spots. 

On Wednesday I had a momentary view of the group, 
which was then much changed in character—much 
simplified, so to speak. 


In the low power view, C represents the space in- 
cluded in the other drawing; A was a spot remarkable 
for the way in which the penumbra was broken right 
across on the side nearest the sun’s limb by an irregalar 
extension of the umbra. The space B was oceu 
by a group of many small umbrm—very remarkable in 
its general aspect. RICHARD A, FrooTor. A 


EYEPIECES. 


(4713. —Durme my stay in Manchester a German 
gentleman showed me an eyepiece of the kind sug- 
gested by Betsy Summereity (letter 4634, p. 513). 
He told me that it was made by Steinheil. It was a 
small componnd achromatic microscope, and when 
used as a microscope had a magnifying power of sixty 
diameters, its power as an eyepiece would, therefore, 
be equivalent to a single lens one-sixth of an inch in 
focal length. It was composed of a brass tube about 


| jim. diameter, and about 4in. or bin, long, as nearly as 


I can remember, into one end of which was screwed an 
object-glass, and into the other an eyepiece. The object- » 
glass was composed of three lenses cemented 

forming a solid cylinder of glass about zin. long, and 
of about the same thickness, and I think it was convex 
on both faces; the eyepiece also was peculiar, resem- 
bling the Huyghenian in external ap 
being composed of a field-glass and two lenses, instead 
of the ordinary single eye-lens. I had no opportanity of 
testing this apparatus as an eyepiece in the telesoopa, 
but Mr. David Gill, F. R. A. S., of Aberdeen, showed me 
some similar ones, and spoke very highly of their per- 
formance with his 12in. reflector. 
ever, the disadvantage of erecting the image, 
therefore, somewhat awkward to use at first. 


nee, bat 


They have, how- 
and are, 


A. Woorgey Buackioox, M.D, 
High-streot, Godalming} 
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THE ORGAN BUILT.—IX. 
[4714.)—Ir will be better now to make the - 


board, and although I intend to describe a 8 
one, because I loo opon it as the easiest to upon, 
yet the same plan do to lay out a straight one if 


preferred. Get twenty-five bars of pine, ljin. by jin. 
and 2ft. Ain. long, fifteen bars of American birch, lin. 
zin. and 1ft. Gin. long, and ten pieces also of birch, 
by Tin. and din. long. Make an ar- shaped 
frame, Aft. Bin. long on the front side and 8ft. long at 
the side next the organ (see Fig. 1), divide it out into 
twenty-nine equal spaces, and make a mark in the 
centre of each 8 , and then obliterate the sixth, 
fourteenth, twentieth, and twenty-eighth marks, count- 
ing from the bass side; by obliterating these marks a 
per space will be left between the B and O, and also 
betten the E aud F notes. Next insert pins of iron 
wire in the marks. The size of the wire should be 
No. 12, and the front row of pins on which the pedals 
are centred should be 1 fin. long, and driven in so as 
to stand 1}in. The guide-pins should be Sin. 
long, and go jin. into the top and bottom rails. Drive 
them t into the bottom rail, which should be of 
oak, and let them fit loosely into the top rail, so that 
the rail may be lifted off when necessary. On one end 
of the pine bars glue a piece of jin. birch, Nin. long, 
and the width of the bar—viz., jin.—and under 
ieco of birch bore a Zin. hole through the pine, so that 
e top edge of the hole just touches the birch (see 
Fig. Y. In the centre of the birch cut a small mortioe, 
fin. long and the exact width of the wire used for pins, 
and on the under side of the bore a round hole 
that will just let the pin into it. After boring the hole 
very slightly, countersink it; if the mortices are nicely 
cut and fit the wire well, it prevents the pedals twisting 
over. Bore a hole through the pedal for the guide- pin 


to the rail with wire hoops or staples. The front rail 
is merely a guide rail, and the grooves must be cut 
down far enough to allow play to the levers. In each 
lever insert two loops of whipeord to hook the trackers 
to. To insert them, bore a hole with a bradawl in the 
proper place, enlarge it on the under side with a taper 
it, draw the whipoord through and drive in s small 
wedge dipped in glue in the enlarged side of the hole, 
then cut it off neatand close. By using whipoord a 
eflent and at the same time a strong attachment is 
secured. J. D. 


LUNAR OBJECTS FOR OBSERVATION, 
SEPTEMBER, 1872. 


[4715.)—Serr. 5, Mare Crisium, direction and ap- 
3 of central ridges. Sept. 6, Azont, Alhazen. 
t. 7, Macrobius, Proclus, Mount Glaisher, the highest 
of the Coxwell range east of Proclus named by the late 
Dr. Lee to commemorate the highest balloon ascent. 
t. 8, Altai Mountains, Polybius, Beaumont. Sept. 9, 
Reaumur, Werner. Sept. 10, Palus Nobu. 
larum, Palus Putredinis. Fine mountain scenery 
in tbe neighbourhood. See Exolisg MECHANIO, 
Vol. XIII., No. 822, May 26, 1871, p. 232. Sept. 11, 
Sasserides, Pictet, Sassure. Sept. 12, Carlini, Lambert, 
ridges from La Piace to Heraclides. Sept. 18, Riphean 
Mountains, Euclides. Sept. 14, Anaximander, Galileo, 
Lehmann. Sept. 15, Bettinus, Kiroher, Wilson. Sept. 
16, Zuebius, Hausen, Bailly. Sept. 17, Wilhelm Hum- 
boldt and Phillips just oast of it, may probably be seen 
under the evening illumination. 
The degree of luminosity of the bright spot in 
Werner is an im t point to ascertain, and it would 
be well for an o er who has the requisite leisure 


to observe it regularly every lunation. It should be 


FIA. 2 


to work in; the hole should be jin. diameter, and lined 
with cloth to prevent noise. In the rail in front of the 
pia s ont a small groove for the end of tbe spring 
work in. Having got the holes for the guide-pins 
finished, put all the bars in their places and mark the 
tions fer the pieces of birch to be glued on (see 
. I), where the black lines show the birch, thus 
leaving the naturals higher than the sharps along the 
tread of the pedal, while the toe-plece on the shar 
is sufficiently raised to clear the natural. On 
under side of the pedal mark the place for the end of 
the Ppr DE, ADe also mark the end of the bars, so as to 
cut them to an even length. Take the bars off the 
frame again and glue on the proper pieces of birch and 
fix in the spring, which is only a piece of No. 15 iron 
wire, and if the pedal-board is to be fixed to the organ, 
insert a of thick upper shoe-leather in the end of 
the pedal, as shown at A, ly Bet but if the pedal- board 
is to be loose so that it may be lifted up out of the way 
—for the benefit of the housemaid—do not insert the 
leather. I intend showing the action for a movable 
board: Before putting on the pedals again, fasten a 
thickness of felt or baize on the rail on which the 
als work, and two thicknesses on the rails where 
e guide-pins are—viz., two below the pedals and two 
above. If the baize is not thick enough, use three, or 
even four. Nothing is more disagreeable than to hear 
the movement clattering when playing, and a well-built 
ped may be as silent as a piano. Good carpet felt is 
ciently good for the pedal-board. The end of the 
pedal-frame is shown by the dotted lines Fig. 3. Now 
make a rail, 8ft. long, of jin. pine, and fasten 
makogany rails to it (see B, Fig. 2, in which the front 
vertical rail and also the broad rail at the back are 
mahogany). Make twenty-five levers, Tin. long, and 
cut grooves im tbo rails exactly opposite the end of 
each pedal. The lever is fixed into the back rail by a 
wire running through a bushed hole, and pinned down 


compared with other bright spots in the neighbourhood, 
and its position in brightness should be placed on 
record, the names or designations of the spots com- 

ared being arranged in the order of brightness. The 
ime of each comparison should be stated. 


The bright spot Mosting A (Beer and Madler) in 
lat. 8° 11’ B. long. 5°18 E., or 95° 18’ from the west or 
preceding limb in mean libration, has been recom- 
mended as a fundamental or reference mark in seleno- 
graphical investigations. Bessel selected it for his re- 
searches relative to the moon’s librations. He described 
it March 31, 1889, as very bright @en in full moor, 
and of a sharply-defined form. This was two nights 


after full. It is suggested that this spot should be 
made the subject of a similar series of o as 
the bright spot in Werner. 


The precise objects for which Mösting A should be 
considered as a point for reference does not clearly ap- 
pear whether as a standard of brightness or size, or as 
a point to which all measures should be referred. As 
regards measurements, those for the determination of 
points of the first order are by far the most important; 
but at present none are made, nor have any been made 


ădler’s great work. Each set of measures for 
this object is quite inde ¢ of every other, ard 
therefore a reference ¢ as regards them is quite 
unnecessary. W. R. Bret. 


CENTRIFUGAL FORCE. 

[4716.) —LETTER 4646, p. 614 (“ C. H. W. B.”).—No 
one in these days does tain there is such a force. 
Writers sometimes use tho term because it is well 
understood, and no other short term has been agreed 
upon. Ipro rectilinear tendency, and employed 
itin a recent letter. 

M. Panis. 


THE GYROSCOPE. 


[4717.]—I po not agree with E. H.” (let. 4619) thas 
becanse a writer has not falltime for the complete 
(misprinted proper) discussion of a subject he should 
let it alone altogether, for very often it mes happen 
that a hint thrown ont at a certain stage of a assion 
may be of considerable use. As to what I threw ont in 
this way I am certainly not prepared either to admit 
that I have been in error or to put forward aconvincing 
demonstration of its „ Bat I am quite pre- 
pared to consider objections, if they are urged in a fair 
and courteous manner. So long aas E. H.“ refused to 
believe me when I pointed out that he had misunder - 
stood me, it was hardly to be expected that I shoald 
care for the discussion; nor were matters improved 
when he said that he was prepared to see me Bc h 
my front yet again. But in his last letter he av 
that objectionable tone. 

In passing, let me remark that in saying that I am 
“quite right” as to a certain fact, but that no one 
has disputed the fact in the current discussion,” “ E. H.“ 
seems to imply that no fact may be mentioned until if 
has been disputed. I fail to see the force of this. 

The subject of the gyroscope came naturally to be 
discussed in my papers on the Earth, hor Figure 
and Motions ” (I should have much preferred leaving it 
out altogether, but copld not), and any one who will 
refer to my article (ENGLISH MEOoHANIC for N 
21, 1870, pp. 445 and 446) will see how little 
3 to give a complete explanation. Moreover, 

refer the reader to the true anthor of the 
general explanation there suggested. Nor was what 
I said a few weeks ago an attempt to explain 
the matter. Strictly speaking, I have made no 
attempt whatever to give a popolar explanation of 
gyroscopic action; on the contrary, I have several 
times distinctly said that I believed no such explana- 
tion to be ble. Yet once more, I have not advised 
that E. H.“: explanation should not be published.” 
I advised him not to send it for publication, which is a 
very different matter. 

» I have not said that I “ have no doubt mathe- 
analysis would explain” the action of the 

pe, but, absolutely, that mathematical analysis 
oes explain that action—a different matter. 

u E. H.“ should be oareful making such state- 
ments, because a word or two introduced or omitted 
wey ius alter the meaning. He has wasted space in 
making wrongly-worded statements, and has compelled 
me to waste more in correcting them. 

As tothe facts which E. H.“ is supposed to be 
questioning, I do not wish to accuse E. H.“ of quib- 
bling; but what sort of answeram I to make to the 
remark that I ought not to have said ‘‘ that the motion 


of one cle under the action of gravity would 
tend to the plano in one direction, and that of the 
opposite particle in precisely the opposite way; ” since, 


says E. H.,“ the fact is that gravity tends to make 
both particles shift in precisely the same way—namely, 
in circular ares having the point of support for their 
centre’? When I wrote the sentences (let. 4587, p. 460) 
which EB. H.” supposes himself to be here fairly repre- 
senting, it occurred to me that certain passages were 80 
important as to require underlining. 17 “E. H.“ had 
seen the MS. instead of the printed matter I should 
have supposed he took the ne for erasure. 
Does he suppose that when words are italicised they are 
meant to be overlooked altogether ? Again, what he says 
about the particles moving in the same way is mere 
wording, not argument: in one sense, we may say that 
the paros of a grindstone in rapid motion are mov- 
ing in the same way, though some are moving upwards 
and some downwards. 
I maintain my original statement, not as a mere 
ing importantly on the eabject of rotating bodies, end 
g y on the sg 0 

tending to throw light on the apparent resistance which 
they oppose to the direct action of a force tending to 
change the position of the axis of rotation. If “E. H” 
chooses to imagine that in throwing out this hint I was 
pretending to offer a fall popular explanation of the 
phenomena of gyration (and that in the very letter 
where I said I did not believe any such explanation 
could be given) it is not my fault. With a wel 
within arm's reach as I wrote I did not need to be 
that the axis of rotation does gyrate, even if I had not 
been for years perfectly familiar with the phenomena 
of gyroscopic motion. If I had meant what E. H.” 
seoms now to suppose, the fact that when the gyration is 
checked the axis sinks, would be fatal against my 
reasoning. Yet this fact is one of the elementary ones 
“ne K. reall bas a popular explanation, at 

“E.H.” y a exp. » at ono 
complete and clear, why does he not prodace it without 
so much preliminary parade? He tells us that two 
years ago he showed the various propoeed explanations 
to be faulty—including mine (akin to takken the 
breeks aff a Hielander”)—and was content with that 
achievement, Why? I know that he then claimed 
to have satisfied himself of the true explanation; and 
but for his assurance I should have said he tried to 
present a new explanation and failed. This not being 
the case, I withdraw my Don't.“ 

Ricwakp A. PROCTOR. 


[4718.]—Onx page 542 E. H.“ writes an answer to 
4 G' question on page 484, and shows thereby that 
he is not a cal top- spinner. Moreover, it is quite 
wrong to say of top or gyroscope’ that the axis 
would maintain the same inclination to the vertical.” 
There is a very great difference between a gyroscope 
and a top in a very important respect. In the former 
both ends of the axis are supported, and, therefore, the 
fiy-wheel may before spinning be placed in any desired 


. — — — — aa 


position, and it exhibits no inclination to remove from 
pase position when spun, s0 long as no external force is 
„such as hanging a weight te one or other bear- 
ing of the axis; in fact, the el whether spinning 
or not, is cut ‘off from that atéraction of the earth 
which makes a top fall instantly when you try to 
balance it on its peg. If one of the bearings of the 
axis of the gyroscope were suddenly removed the in- 
strument would become a top to all intents and pnr- 
oses, and I think any one will admit that it would be 
impossible for the instrament to continue spinning 
on er such altered circamstances in the same manner 
as it did when it had two bearings to support it. Now 
to Gy. s“ letter (4581). So far from the axis 
leaning more and more until the top falls over, it does 
precisely the contrary; in fast, the upright position is 
the one affording the least resistances to the top 
spinning, and the one which a top always assumes very 
quickly in whatever manner it may happen to have 
been spun at first, and it then, as the schoolboys call 
it, sleeps.“ A good top-spinner can make a top spin 
at will, by a dexterous movement of the hand, after 
he has picked it up and has it spinning in the palm of 
hand, or in corner of thumb nail, or better in a tiny 
saucer, such as you buy gold paint in, with the axis in- 
clining to right or left at pleasure, and on that dexterons 
movement ceasing the top graduallv but quickly will 
stand spinning upright again. L. H. O., on p. 509, 
also seems to think that the azis of top will remain in 
one position, from what he says in line 28 et. seq. of his 
letter, which on the above showing is all wrong. IIe 
leaves the nutation ont ef the question ; but it must 
not be left out, for as the axis of top, at first supposed 
to be inclined, does eventually come upright, and can- 
not possibly become so suddenly or in a straight line, 
the only possible line in which it can come up isa 
volute, or, what is the same thing, the nutation 
gradually decreases till it becomes nil. I leave 
“E. H.” to practise and find out in what the 
*‘derterous movement” mentioned above consists. 
There used to be a conjurer about the streets, whom I 
first saw in Hyde Park on the day after the Coronation 
of her Majesty, and who used to spina large top in the 
air, catch it before it reached the ground, and then 
place the end (spherical) of its peg in a recess in the 
end of a long rattan cane, which moreover was con- 
siderably bent, and this he used to balance on his chin, 
and by moving up and down would make the top 
dance to the extent of two feet or more, and then 
would make it gradwally dofleet from the per- 
pendicular till nearly horizontal, the little round knob 
on the end of the peg preventing it quitting its socket 
in the end of the cane, and then by holding quite still, 
allow it to resume the apright position. I may here 
remark that I never yet saw a London street boy spin 
a top decently (there being at least three ways of doing 
it). It may be from the fear of splitting tops on the 
hard stones and of breaking windows with the result- 
ing fragments, that tops in London are universally, as 
far as I have seen, spun “ anderhand” in one of two 
ways, instead of with the bold stroke from far above 
the right ear, right down to the left hip, that was in 
vogue st “our” school some 88'3 years ago. We also 
used fme whi instead ef the thick string sold at 
toyshops for the use of top-spinners, and with great 
advantage as 8 velocity of rotation. I am sorry 
to say in the last sentence of letter 4691, A., Liver- 
pool,” appears to me to maintain“ rubbish, which 
he will probably not get Sigma” to attempt to oon- 
trovert. J. K P. 


14719. — TRE " curious contradictions which were 
found by E. H.“ in my letter (4510) are simply 
euriosities of misapprehension, traceable, perhaps, to 
some possible obscurity of the language in which I 
apologise for my ewn departure from “established 
ideas.” I do not intend to charge E. H.” or others 
with doing so. I quite agree with “ E. H.” that the 
ideas embodied in the ordinary theory” which I 
abandon, are not established by sound proof. I spoke 
of their establishment in men's minds by common 
aceeptance. They crop up plentifally in one form or 
another, when the subject of the spinning-top is under 
discussion, and are found in Lardner’s Mechanical 
Philosophy.” I think with “ E. H.” that Mr. Proctor's 
theory, so far as we oan gain it by venturing to peep 
into the very little window which he has opened, is the 
aame as A. 8.“ 

In veply to Mr. Proctor, I that I am mot 
** eager to invalidate” established laws. I wish to see 
a new, because a more truthfal, application of them to 
the subject. Without infringing on the rules of polite- 
ness, I may well inquire whether he has said anything 
in his letters to make one satisfied with old solutions ? 
What the soundness of the theory may be which Mr. 
Proctor holds may be judged fairly from that one 
feature” of it which he offers, and which must needs 
be treated as an essential part of it. I compare two 
sets of statements, which, in my poor judgment, directly 
contradict each other. “The moon (let. 4509) yields 
to the earth's attraction as obediently asa pebble drops 
from a child's hand,” and this notwithstanding her 
distance from the earth, and the consequently 
diminished force of attraction. Her direction of 
motion is continually being changed. Here is one sot 
of statements. On the other side are these spoken 
of: “ A top flung through the air;” “the top's weight 
has time to act, and eventually (the italics are mine) 
** does ao act as to change the direction of flight;” it 
is “insufficient to change the direction in a brief 
interval.” The pointa of contradiction sre surely 
conspicuous here. The moon’s direction is being 
continually changed, the top's direction only eventually. 
The moon yields obrdiently to the earth's attraction, 
though that attraction is gteatly diminished by dis- 
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tance. The top, though within the full influence of 
that attraction, is not heavy enough, it is evidently in- 
ferred, to submit so obediently. “Its weight is in- 
sufficient to change its direction in a brief interval.” 
Yet, while the top's insufficient weight is to exempt it 
from the continual change to which the moon is sub- 
ject, the pebble dropped from the child's hand (and 
which may well be less heavy than the top) is taken as 
the example of obedient submission of matter to the 
earth’s attraction from which even the moon is not 
exempt. 

It seems to me that there is no place either for 
‘ depths” or shallows of “misapprehension” in such 
statements as these, and that if the moon in her falling 
towards the earth crashes “A.’s” philosophy, the 
flinging of the top, or the dropping of the pebble from 
the child’s hand is equally fatal to Mr. Proctor's. My 
own glass-house being demolished, I may venture to 
retaliate on Mr. Proctor's little window, with the 
pebble he provides me with. I acknowledge the fall 
force of his remark on “action and reaction” with 
thanks, which I also render to “L. H. O.“ for his 
experiments in weighing the top, which seem equally 
conclusive against both my theories. “L. H. 0O.’s” 
explanation does not, however, seem to meet the case. 
Perpendicular lines are wanted in his explanatory 
figure (4620), to show the [independent] action of 
gravitation on the partioles at the ends of the diameter 
of the disc. 

Another question, however, and perhaps.an important 
one, grows out of the suggestion and experiments of 
weighing the top both at rest and when spinning at 
different angles of inclination to the earth. The whole 
weight of a top seems to reat on its point of rt when 
spinning at an acuteangle with the earth. This would 
be the position of a falling tree. In this latter case is the 
whole weight—that of the falling tree—exerted agninst 
the supportat the base, until the position of absolute 
prostration is attained, or not? Atop spinning on 
the scale of a balance at an angle (say) of 45 degrees, 
requires a weight equal to that of the whole top to 
balance it. If this is not se in the case of the falling 
tree, or other falling object, by what laws of force or 
matter is the whole weight of a top (spinning) in the 
same position transferred to the point of support? 
Every machine in which the wheel and axle reccive 
rapid motion would be liable to be affected more or 
less by those laws which regulate the position of the 
spinning-top. Is this found to be 80 55 the watchmaker 
and others? J. M. TATLOR, 


Seer Green Vicarage, near Beaeonsfielil. 


[4720.].—“ E. H.“ says (let. 4000, p. 648) that the 
axis of a top or gyroscope would maintain the same in- 
clination to the vertical were it not for fziction and the 
resistance of the air. This, however, can only be true 
when the velocity of rotation is considerable, far if a 
very slow motion only is given toatop it will fall. 
There must be, therefore, some definite velocity of 
rotation, above which the inclination, of the axis re- 
mains the same, and below which the inclination from 
the vertical increases, and the top or gyroscope ulti- 
mately falls down. Suppose we take a gyroscope, 
whose entire mass is contained in a ring lft. in 
diameter, and suppose that the distance of the centre 
of the ring from the point of support is also 1ft., and 
the inclination of the axis from the perpendicular is 
30°. What would be the least velocity of rotation 
sufficient to keep it from falling, and how is this 
velocity to be calculated ? GY. 


WATCH REPAIRING. 


[4721.]—" ABERDEEN WATCH JoBBEeR” (let. 4609, 
p. 489) states that I have not made it quite clear how to 
**bamp” a Geneva escape-wheel so as to avoid “a 
smash.” If he will refer to p. 421, probably his opinion 
may change; for at line 13, colamn 3, he will read that 
I foresaw the remark, and so dealt with the ‘bum ping” 
pos then at line 151I say in other words, * Don’t.” 

this be insufficient, I will write again. 


Concerning the bulging of pinion when it is a soft 
one, Aberdeen Watch Jobber“ is perfectly right so 
far; but then if the ‘‘jobber” should be so unfortunate 
as to strike the punch with “too mach” force, the 
result will be as he states ; but I never saw an escape- 
wheel so much out of flat as to require so much rivet- 
ing as would destroy the pinion, as he states, When 
they are so, in most cases they are originally left so 
by the makers, the escapement-maker having fitted the 
rivets too easy in the escape-wheel, and to tighten it 
had to rivet the pinion so as to bulge the pinion- head. 
Therefore my remarks concerning “low-priced ” Swiss 
watches are borne out, in which I stated that the mate- 
rials were left very soft in order to produce them 
quickly. Sr.conps' PRACTICAL WaTCHMAKER. 


TEETH OF WHEELS. 


(4733.]—THe gentleman who writes Mecha- 
nism says, on p. 533, first column, half-way down, 
that the clearance between the tecth of wheels is some- 
times wrongly called“ backlash.” Of course, if it is 
no more than it shonld be.“ clearance is the word to 
use; bat may I ask what is the proper word when the 
clearance i is excessive, or else varying in amount from 
the teeth being badly formed ? As I wrote on April 19, 
p- 125, on the subject of lantern pinions,” and there 
in third column used the word backlash “ in' the latter 
sense, I think it not improbable that the writer of 
Mechanism“ had me in his mind when he found fault 
with the use of the word as above. J. K. P. 


ol doubls-paned windows. 


Ava. 16, 1872. 


DEAR COAL.—HOW IT MAY PROVE A J TTT 


[4728.]—Evewn in warm weather the great price of 
coal is a misfortune to many, and an inoonv 
to more; when winter comes on it will be to all whe 
find it difficult to make both ends meet an addition to 
that difficulty. Unusual cost of fuel does more mis- 
chief, moreover, indirectly than directly, by enhaneing 
the cost of numberiess articles for the production af 
which coal must be consumed, more especially of such 
articles as iron, bricks, lime, &. The evident causes 
of the rise in price of coal are increased cost of getting 
it and a temporary excess of demand above the 


su „ the consequence partly of increased com- 
ot i partly A sup Y from shortened 
hours of pitmen's labour. being an article 
which many cannot, and more will not, do with- 
ont, the price may be very considerably raised in 
consequence of only a small deficiency in the nl 
supply, as appears to be the case at present, the in- 
creased cost of getting coal being considerably lees tham 
its increased price. This will doubtless 5 its 
own remedy, for increased earnings will naturally 
induce other labourers to become coal-getters, until 
the cost of labour is reduced again to its nataral level, 
unless that be successfally impeded by the operation of 
the unions of the miners; we must, however, expect, I 
think, a continuance for some considerable time of the 


high price of coal, and possibly, at loast, a temporary 
rise. 


It is an interesting question whether or not we shail 
learn the “uses of adversity,” and turn our present em- 
barrassment to 8 3 by 1 the cost 
of getting coal and preventing part o excessive 
waste, both of which are easy to do if wisely set about, 
and if done even in a moderate degree would restore 
the balance between production and consumpéicn, 
without patting any part of our population upon pain- 
fally short allowance. If, as is not improbable, tha 
unions of pitmen attempt with any marked success to 
impede the reduction of their present unusually high 
wages by deterring other labourers from sharing in 
them, an impalse will probably be given to the intro- 
duction of coal-cutting machines by which the cost of 
conl-getting may be permanently reduced, and the 
tyrannical power of the unions effectually broken. 
This will, I hope, be one of the lasting good resulta 
from the temporary evil; another will be, if many be 
now compelled to-be mare esonomical in the use of 
coal because it is unmssally dear, to learn how to 
make less coal do the work of more, and if they do 
learn that useful lessen effeotually,a very large per- 
manent saving will be the result of a comparative small 
1 orary loss. 

ave before shown that mnch more than half of 
the heat psodnoed by the coal usually burnt for 
w our houses is allo ved uselessly to escape up 
the chimney, and that a large part of that which is 
not wasted in that manner is by using single instead 
Coal for mere warming is, 
however, burnt dusing part only of the year: daring 
the resé little is burst in houses except for 
and the waste of fuel for eooking is generally greater 
even than that burnt for warming, besides being more 
constant and more general. If any one doubts this let 
him compare the quantity of fael burnt in an English 
with that in a French or Belgian kitchen, or in other 
countries either I dare say, but I speak of those I hava 
seen. Ido not know the average quantity of ecal 
burnt in English kitchens, it varies so very much, dat 
I do know that in my own kitchen by the use of a half- 
open stove instead of range, the cooking is better done 
with a consumptionof about two-fifths of the coal formerly 
burnt, and that if I chose to look after it myself the 
consumption might be still largely reduced. I once used s 
closed stove (more economical, but less agreeable to use 
than a half-open one), in and on which two small joints 
and half a dozen smaller dishes could be cooked at once, 
with coke T (at present prices) aboat three half. 
pence a day. is impossible to save much out of so 
small a sum, but I have often doubted the erpediensy 
of lighting a fire at all when not desired for vrt. 
unless for cooking a large dinner. IfI had time to 
spare I would try carefully the relative economy of eval 
and gas for cooking. I hike best meat cooked in hot 
air or in steam, which is done very easily, either by 
using Captain Warren's cooking apparatus, or a 
common pan. The first consists of a smaller pan esu- 
tained in a larger one with a double lid, when meat 
alone has to be cooked in it, or with a compartment 
above for vegetables, when they also have to be boiled 
init. A little boiling water is put into the larger pan, 
which must be kept boiling, and the meat in the inne 
pana supported so that it is well ont of the gravy. The 
steam surrounds the inner pan, and fills the com 
ment above it, and the space of the double li 1. The 
meat is thus kept in air at the boiling temperatare, and 
is gradually very nicely cooked. It is as tender as if 
boiled, and nearly as tasty as if roasted; sometimes we 
brown it before the fire to make it more like roast 
meat, which it then closely resembles, except being 
unusually tender. Now itis evident, if this cooking 
pan were covered with felt, and if escape of steam were 
nearly prevented, that the water init might be kept 
hot with very little consumption of gas, indeed, I am not 
sure that it might not be kept hot enough withoat any 
additional heat at all, as in a Norwegian cooking-dox. 
In either case it seems very probable that the cust of 
cooking would be trifling, and nearly all the fuel now 
burnt for cooking saved. A very simple saving is 
effected by letting the fire out as soon as the dinner is 
cooked, very littlo gas boing needed for merely boiling 
a kettleful of water for tea, or for making coffee. 

Gas, though a costly fuel in proportion to the heat H 
actually produces, is often a choap one to use, becanse 
it need not be lighted before or burnt after it ís 
wanted, while the quantity burnt may with care be 
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nicely adjnsted. It would be very mach cheaper than | 


other fuel for mavy purposes, especially for cooking 
in summer, when hent for warming is not desired, if 
it were anpplied ata price little higher than the cost of 
making it, ar it easily might be with profit to the gas 
companies. Those companies are, of course, obliged to 
charge for gas consumed at night far more than the 
cost of making, often more than twice as much, because 
the cost of management, the interest and repairs of 
pipes, and of gasometers to hold gas made at day to be 
burnt at night mnst also be paid for, but for gas to be 
supplied in the daytime, and especially in summer, as 
gas for cocking would be almost exclusively, no extra 
cost for pipes or gasometers would be incurred, and 
any chargo for it beyond tho mere cost of making (and 
for a slight increase of leakage if more pressure were 
wanted) would be clear profit. It would be very easy 
for consumers who wished to burn gas at a reduced 
price for conking, to have a second meter, and not 
difficult to prevent gas go anpplied being need for ilta- 
mination. The effect of snch a change would be a 
more steady business for the companion, and a great 
convenience to the public. The winter consnmption of 
gas wonld be but little increased, because when heat 
for warming as well as cooking is desired, coal or coke 
would be generally more convenient and economical, but 
in sammer, when far less gas is nsed than in winter, and 
when conseqnently many of the retorts wanted in winter 
are standing idle, it would be easy without any increase 
of the works to make more gas thanis at all likely te be 
burnt for cooking, even if the practice of cooking with 
gas became general. Ifit did, not only woald there be 
A great diminution in the consumption of coal, but, 
what many wonld valne still more, in the production 
of smoke. The air of London might in summer be as 
clear as that of Paris, where wood and charcoal are so 
much burnt, our rain water might be fit to wash with. 
perhaps even to drink; we might grow flowers in our 
windows and conrtyards, and the trees of onr parks 
and squares would not lose their leaves in early antumn. 


The consideration of other modes of saving fael must 
be deferred for a future letter if you oan spare room 
for it. PHILO, 


COAL IN IRELAND. 


[4734.]—THR great advance in the price of ceal is a 
matter which affects almost every one in a pecuniary 
point of view. The supply of coals falls short of the 
demand, and any means of increasing the supply and 
lowering the price would be a benefit to the public. We 
lately exported coals to Belgium, now we import them, 
and the question is mooted if it would pay to bring coal 
from America. In Belfast we are now paying about 
804. a ton for ovals which nsed to cost 183. I observe, 
however, that some tons of very fair coal from Coal- 
island were sold a few days ago in Belfast for 12s. a 
ton. This briogs me to the subject of Irieh coal. The 
ooal-flelds of Ireland, although much less extensive 
than those of England, are yet of considerable import- 
Ance, especially at the present crisis. There is one in 
Leinster, two in Munster, three in Ulster, aud one in 
Connaught. The coal formation of Leinster extends 
over large portions of the counties of Carlow, Kilkenny, 
and Queen's County. The Kilkenny coal is anthracite 
or stone coal; that of tha other counties bituminous. 
The Leinster coal area is estimated in Griffiths’ survey 
to be 5,000 acres, and to contain about 63 million tons 
of coal. 

In Tipperary there is a coal-field which may bo re- 
garded as a continuation of the Kilkenny coal; it is 20 
miles long, and six broad at ita widest part; a line of 
railway is being constructed between Clonmel and 
Thurles to connect the Great Sonthern with the 
Limerick and Waterford, which will open up communi- 
cation with this coal-field. This coal costs 20a. per ton 
at the month of the pit, but the expense of carriage has 
hitherto prevented it coming into extensive nse. The 
Munster eoal-beds occupy parts of the counties of 
Limerick, Kerrv. Clare, and Cork. Bir Robert Kane, 
in his work The Industrial Resources of Ireland,” 
says: They are the most extensive development of 
the coal strata ia the British Empire.” Thero nre six 
layers of coal in this district, according to Griffiths“ 
survey, but the beds are not thick; the coal is softer 
and more slaty than the Kilkenny coal, but is a kind of 
anthracite. In Ulster we have a coal-bed in the County 
Tyrone—viz., Coalisland; its area is about ten square 
miles. The thicknesa of the seam is 20ft. to 30ft.; it 
is situated about GO0ft. below the surface; it is used 
now by the Newry Gas Company. Ths Connanght 
coal-fleld ocenpies considerable portions of Sligo, 
Leitrim, and Roscommon; it is about 200 square miles 
in extent. At the time of Griffiths’ survey this ceal 
was sold at the pit's mouth for 4s. a ton! It thus ap- 
Pears that the coal-fields of Ireland are worthy of much 
greater attention than has hitherto been given to them, 
and are not unworthy of the consideration of the 
Capitalist. PHILANTHROPIST. 


ECONOMY IN USING COAL. 


[4725.]—Coat dust or slack may be readily burnt if 
mixed with clay (say three-fourths dost to one-fourth 
clay ; it throws out great heat, but takes some time to 
burn up. It would be extravagant to dry it before 
putting on the fire, as it then burns out rapidly and does 
not appear to me to throw ont so much heat. It is 
best applied in the shape of large balla. The clay 
and dast must be well mixed. 

At this present time I am barning “culm” (I 
believe the dust from stone coal), mixed with slime 
from the seashore, and so partial am I to it that could 
I obtain it when I leave here I would not barn any- 
thing glee. The cost is as fellowss— 


2 tons culm at 9s. 6d. oe où ee 0 19 0 
1 load slime at Is. ee ae ee ee ee 0 1 0 
Carting culm and slime .. .. .. 0 8 0 
Mixing and slacking... e. ce se 0 2 0 

£1 6 0 


The month's supply for three fires, 
Sball have pleasure in answering any inquiries. 


INLAND. 


COAL FOSSIL PLANTS. 


t4726.. — Wr. I. you kindly allow me to eall the 
attention of your geological readers to the fact that I 
nhall be exceedingly obliged if any friend could let me 
have small pieces of calumite, dictyoxvlon, sigillani, 
and the like, snitable for grinding down for micro- 
scopic examination, and I should be happy to give a 
quid pro quo, T want them as soon as possible to enable 
me to go on with some papers on geology and the 
microscope. ' 


12, Margarot-street, Hall. H. P. H. 


GREATLY ELONGATED PROJECTILES FOR 
RIFLED GUNS. 


[4727.]—I sHouLpD be sorry to oppose my opinion 
to that of “The Harmonione Blacksmith“ (let. 4652, 
p: 515), but I must confess that I see one or two defects 
n his projectile, which I will point out. In the frst 
place, the “ogival” form of head is considered the 
best, as it offers the least resistance in passing through 
the air. In the second place, although Mr. Whitworth 
emploved shot which tapered towards the rear with 
advantage, it hns been found that too great a length 
(with tapering rear) is attended with one great dis- 
advantage—namely, the rear of the shot, being lighter 
than the forward part, is liable to be blown aside by a 
moderate wind, and the head turned to windward, 
causing the gan to shoot to windward in a slight degree. 
In the next place, the point of the shot, besides not 
being the best for flight, is a bad one for penetration. 
Whitworth’s flat-headed shot were as good as any for 
penetration. The Sabot” might answer as far it is 
itself concerned. Wooden bottoms have always been 
used for shells with samooth-bore guns, also for siege 
guns with both round shot and shell, and all brass 
field-guns. 

We have some very long projectiles in the service 
for instanoe, the Tin. double-shell is 27°2in. long; it is 
cylindrical, with ogival head and flat base. Although 
a very long projectile is theoretically the best, it is 
found that a shorter one, with quickor spin, is in reality 
better: for, in a military arm, stability noder all cir- 
cumstances of wind aud weather mnst be tha object. 

Although the above are the generally- accepted 
opinions of those in the service, I may say that the 
best form of projectile is not yet finally settled. If 
„The Harmonious Blacksmith" could make amy experi- 
ments with his new form of projectile, I shonid be 
very glad to hear the result. and if this letter be not 
quite antisfactory or not sufficiently comprehensive, I 
shall be happy to write again. 

ARTILLERY GaPTAIN. 


(4728. J —" Tire Harwowiove BLACRSATTA's“ bullet 
(let. 4652, p. 515) would be all very well if it could be 
fired withont altering its shape. Snppose a Sabot” 
could be made strong enough (which I donbt, unless 
made of some hard metal) to withstand the blow it 
receives from the charge, the bullet itself would be 
“ get up,” and instead of leaving the bore a fine tapering 
bullet, it would leave a crushed-up lamp of lead, any- 
thing bnt fit for passing through the air. This setting 
up” action takes place in all rifles where soft lead 
bullets are used; bnt, as they are only a very little 
emaller than the bore, and supported by it, they simply 
leave the muzzle a trifle shorter than whon loaded. I 
am afraid that a meohanical-fitting soft lead bullet 
would be too much of a good thing; besides it would 
be some trouble to place it properly in the greoves when 
loading. ARTILLERY GUNNER. 


A TOUR ON THE CONTINENE 


(4729.]—Ar the present time, when strikes and lock- 
outs are unfortunately seq@eneral in thisesamtry, I have 
found it oxtremely interesting to travel om the Con- 
tinent, aud notice the difference which exists between 
German, French, and English workmen, as regards 
their hours of work and the manner ia which such work 
is done. Travelling is as cheap, though not so rapid, 
as in this country, and with the aid of Cook's hotel 
coupons the expenses of living are quite as moderate 
as in England. With a knowledge of German and 
French, or indeed with French alone, it is possible to 
travel, of ceurse, very muoh cheaper than we oan do in 
this ceuntry, fer to know the language is to have a 
doable parse. With economy in the way of living, a 
great extent of ground oan be got over, and much 
valuable infermation gained from a fortnight’s tour 
through Germany, France, and Belgium; indeed, I 
know of no route where 4 15 cam be ao profitably in- 
vested by aa English meehanic anxious to obtain 
valuable information, and a pleasant ehange of scene 
at the same time: 

Let me mention Antwerp, the first city I stopped at. 
I got up there on a Monday morning, and found the 
shops open at 6 a.m., the Cathedral open, and the usual 
morning services proceeding. The market is generally 
over by 8 m.; indeed, all travellers complain that 
they are always being disturbed by the ringing of the 
church bells, and the tinkling of horses" bells in the 
early hours of the morning, which is to be heard in 


most continental cities. The working men seem to 
have an endless week of toil; frequently, have I noticed 
masons at work after 7 p.m., and Sunday only brings 
reat to those who can afford it; indeed, in Paris men 
generally work by the month, taking a day's holiday at 
the end, sometimes half a day in the middle It is 
perfectly astonishing, and very sad, to see the unin- 
terrupted manner in which work of all kinds is carried 
on day after day in the gayest onpital of the world. It 
made a great imprexsion on me this ceaseless toil, and 
the value of our English Sunday came to my mind as I 
had never experienced bofore. It must be necessary 
to man’s health, to say the least, that he should have 
oue dar in seven as a day for reat from his daily work. 
In Germany, many kinds of work are carried on 
through the Sunday—barvest eperations, for instance; 
almost all the corn is cyt by hand, so that the bands 
have to be kept continually at work. Of course, there 
ia a difference, and those who oan afford, go to church 
or mass in the morning, and to the open-air Secular 
Concert in tle evening, and appear to enjoy themselves; 
bat, altogether, the value of a pause in the usual daily 
labour is very little appreciated on the Continent. 

I was not in a position to visit any of the large 
factories at Cologne, or the Iron Works at Liege (the 
Birmingham of Belgium), consequently, I cannot speak 
technically of the actual hours af work in such estab- 
lishments, but that the hours of labour are mach longer 
than they are in England there can be no doubt, if we 
take the ordinary labouring mason as an example of 
the usual hours worked; while, as far as I have been 
able to form an opinion (after visiting Antwerp, 
Brussels, Cologne, Mayence, Strasburg, Metz, Sedan, 
Rheims, Paris, &.), the men have a quiet contented 
look, aud seem submissive to, if not contented with, 
their lot. 

The custom of having the land let out in small lots, 
and the imperfect and awkward agricultural implements 
still used in Belgium, Germany (south), and some parts 
of Franoe, appear to Englishmen inly singular. 
The only reaping machine which I saw during my tour 
was in a large field some 20 miles out of Paris on the 
Northern Railway, and I naturally conclade that during 
unusually hot summer weather the corn must rip°n too 
fast for the manual labour employed to ent it. Query, 
whether an English implement-maker would not make 
a good thing by sending some reaping machines over 
for the harvest time. | 

One word about the battle-fields. Those whe expect 
to see marked traces of the bloody enoounters which 
took place scarcely two years since will be greatly dis- 
appointed. Corn now waves and potatoes thrive on the 
plains of Forbach and the fields of Gravelotte. Little 
black wooden croeses here and there mark the resting 
places of the alain. At Saarbriick and Vionville, these 
crogses are massed together, and form cemeteries, near 
to which monuments are now in course of erection. 
The heights of Spicheren, however, should certainly be 
visited; and as the tourist climes the slippery sido, 
studded with black cherry trees, he may well wonder 
how any general could have expected such s position to 
be taken except at a fearful sacrifice—it must have been 
complete batchery. One large mound I measured was 
12 yards long by 5 wide; the base of the hill is dotted 
with numerous smaller graves, while monuments to 
commemorate the event now crown the sammit. Bat 
I must conelnde with the remark that the tourist should 
viait Suarbrick and Metz; Strasburg. too, if he should 
go as far sonth as Baden-Baden, bat not otherwise, as 
it is of little interest except for its really splendid 
Cathedral, from the aspire of which a most capital view 
can be obtained of the Museum, Library, Prefecture, 
and other buildings destroyed daring the siege. 

The beantifal scenery of the Rhine, the gaming 
saloons of Wiesbaden, and the ruined Chateau at 
Heidelberg, should be daly visited, and will, ne donbt, 
call forth the same feelings of admiration and surprise 
as I experienced myself. Take all money in English 
gold, which is the best coinage to carry anywhere on 
the Continent; don’t trouble to get a Continental Brad- 
shaw, as you can get any information respecting the 
departure of trains at your hotel, but, instead, procure 
a little book, entitled“ The Rhine and its Battle-flelds, 
aud Paris,” which the traveller will find most useful; 
the cost is only one shilling, and it is published by 
Simpkin and Marshall, London. I found it more 
generally convenient than the large guide book of 
Baideker, which gives very full and minute acoonnts of 
all the principal places of interest. 

In conclasion, permit me to wish readers 
pleasant company and fine weather, both of which 1 
was fortunate in obtaining during my late visit. 


Jonn HUGHES. 
Ivy House, Hendon, London, Angust 7. 


AN ECONOMIC CARRIAGE LAMP. 


[4730.] —I HAVE been experimenting on a method of 
producing a light for carriage lampa which may be 
worthy the consideration of somo of our readers. A 
fristional electric machine is cansed to revolve rapidly 
by means of a belt and pulley fixed on the nave of the 
carriage wheel; the stream of sparks collected by an 
isolated condactor are caused to 
small brass balis sufficiently 
the focus of the lamp refiector, where the candle or 
ail fame is generally Of course, asthe carriage 
moves the light is evolved, and the objection to it is ite 
weeknese or want of brilliancy. 

A magnet might answer better, but this I have not 
tried. I submit the ea er ey far = I know, is 

ping amongst them some 

t to this moat 
. B. Famassy. 
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MR. PROC TOR'S GULF STREAM MAP. 


14781.]J— Ta second sentence of Mr. J. Wilson's 
letter (4667, p. 587) shows the evil of an error I had in- 
tended to point out in the ‘‘equal-surface projection” 
chosen by Mr. Prootor for his twice-repeated map, 
pp. 478, 499. There was no kind of call or exonse for 
the distortion and excessive lengthening in latitade or 
compression in longitude, supposing the true ratios of 
surface the quality most needed. The preservation of 
equality in areas is consistent with any an open · 
ing that might be choser for tne meridians in this pro- 
jection; while an approach to correct forms was only 
possible by making the degrees on the mean parallel 
(or that of 40° for the particular extent of map Mr. 
Proctor had chosen) of their true length relatively to 
the longest on the scale of chords that divides each 
meridian, and this would have separated the meridians 
to about donble the opening he has given them, those 
at the 80° intervals being inclined about 24°, whereas 
he has compressed them to little more thau 12°. This 
at once alters immensely all the angles, and accounts 
for Mr. Wilson's remark on the false direction where- 
with the current is made to impinge on the British 
Isles. Some error of this nature, however, would be 
inevitable in the upper and lower latitudes of any 
“ equal-surface”’ projection, and leads to the very 
obvious conclusion, I think, that this kind of pro- 
jections, instead of being fit, are extremely unfit for 
this particular object, and indeed nearly the worst 
that could be chosen for it. They ought to supersede 
the absurdly deceptive Mercator chart indeed, for most 
of the purposes of popular maps; for distinguishing 
political divisions, for giving all the possessions of one 

er (as in Chambera’s capital little map of the 
citish Possessions), for natural history maps, of 
mineral, vegetable, animal or human distribution, 
density of population, relative extent of races, religions, 
lan „ staple cultivations, &. For all these, 
while Mercator’s (by strange perversity the most 
commonly applied to them, is of all possible pro- 
jections the most outrageously falei and mis- 
applied) equal-surface” projections are the sole right 
ones. It would be worth while to place side by side 
two pairs of figures I once made but cannot now lay 
hands on, one of Oeylon and Spitsbergen to an 
identical scale, the other as these two islands appear 
on Mereator; Ceylon being about six times the larger 
of them in reality, and Spitzbergen about six times the 
er on nearly all maps made at present to include 
both. But for this particalar purpose of Mr. Proctor’s 
to show the forms of currents (or, indeed, any forms) 
I must contend that the proportionality of areas is a 
very minor advantage compared to of angles. 
Now to ae ag angles on the map identical with those 
on the globe, we are not driven to the miserably mis- 
applied Mercator.” There is another projection quite 
as easy, which keeps all angles identical with their true 
size, and yet with so alight variation of scale for sur- 
faces that even if extended to include half the world 
(which it can easily do, and the hemisphere round any 
int we please) it only doubles the areas at the very 
rder compared with those at the centre. This is the 
perspective projection from the antipodes of the map's 
centre (the earth being supposed transparent), the only 
peer -that makes all circles, whether meridians, 
parallels, or any other, project themselves by circular 
curves on the map, and therefore entirely to be drawn 
with compasses; even a simpler operation than the 
straight-lined Mercator frame. In applying this to the 
whole North Atlantic and 10° of the th, or all that 
Mr. Proctor had to represent, the very extremities, 
Wellington Channel, Guayaquil, and the Bight of 
Biafra, would bave their surfaces barely a third larger 
scale (superficial measure) than the Azores or Sargasso 
Sea; a difference truly immaterial. 

What Mr. Wilson says about absence of beaches on 
all the Atlantic coasts of Ireland and Scotland is very 
singular, if true, and I suppose will be soon contra- 
dicted if not so. But we must remember it is not usual 
for primary rocks to form any sea-beach, and these 
are precisely the parts of the British coasts that 
happen to primary. , there are certainly 
shores and beaches to the North Cornwall and Devon 
a Laer ad the current as directly as any part of 
Irelan The only secondary cliffs I know totally 
destitute of beach are those of Portland stone for the 
few miles between Durlstone Head and S. Adhelm's 
(miscalled Alban's) Head, Dorset, and these by no 
means meet any gulf stream, but tarn towards the 
sheltered sonth-east, looking straight across to Oher- 
bourg, which is said to be sometimes visible from them. 
So great a length of coast as half that of Ireland, with- 
out would surely be a phenomenon almost 


unparalleled on the globe. E. L.G. 


THE HARP. 


[4782.]—I nap no intention of disparaging the ha 
in general, but merely that defective form of it which 
ean be played in only one major key. This may have 
done well enough for King Brian and his contem- 
parana, 7995 it e hold 32 Fad in the nine- 

nth century again raments of far greater capa- 
bilities. Almost all music that is worth anything, eeri 
quite plain simple sirs, undergoes some sort of modu- 
lation, and then it cannot be played at all on such an 
instrument as the Irish harp. Transposition would, 
where accidentals occur, serve no purpose whatever. 
Would it not de better to sacrifice a few notes in com- 

and fit the harp with strings for sharps and flats? 


IS THE MOON SPHERICAL? 


[4788.)—I DON'T know what Ch. Rabache (let. 
4639) may be driving at, the moon may be a sphere or 
not, or green cheese. I'l] never be able to go up to 
see, bat I have read two most extraordinary things, 
which I would like some of our astronomical authori- 
ties to deny or confirm. I think it was some Italian 
savant who told this tale. Observing an eclipse of the 
sun, when totality took place, he sudd saw a 
bright spot burst out in the centre of the moon, and 
believed this could only be caused by the diso of the 
sun being seen right through a hole in our satellite. 
This, I think, is the best example of moonshine” I 
ever heard; but such a careful selenograpber as Mr. 
W. B. Birt, I should imagine, could settle this. 

UkThe second stunner was what may be Ch. Rabache’s 
idea, that tho moon was of shape shown in the sketch, 


irrefragable eviden- 

oes of the presence of 

water at one time; 

but my authority 

said the reverse side 
of the moon was a great valley into which the 
water flowed, and may, for all we know, be inhabited 
by a set of lunatics, and may have lakes, rivers, rail- 
ways, steamboats, &0., but that the inhabitants never 
can see us or we them. Except some lunar Living- 
stone could erawl up to and look over the edge at us 
when he ought to see a big blue wall in space—blue on 
account of the colour of our atmosphere. I believe it 
bas been stated that, with our present telescopic 
power, we could see a building as big as St. Paul's if it 
existed. Now, Mr. Birt, what do you say to all this? 
I call it anmitigated trash. M. A. B. 


THE IGNITION POINT OF EXPLOSIVES. 


14784.J—Ix your number for July 96th I perceive an 
article on the above subject to which, as a patentee, I 
have devoted considerable attention for many years, 
and the matter ht be interesting to your 
readers, I send you a dra and explanation of a 
very trustworthy apparatus I devised, which appeared 
in a London magazine some five or six years ago. 
bien induced to do so the aa 5 8 of ere 

h temperatures assigned to the ous ex ves 
given by the gentlemen named in that article, which 
soastonish me that I fear the metbod adopted was very 
faulty. Fibrous gun-ootton, for instance, is put down 
at 428° Fahr., whereas by my method, which is 
exceedingly delicate, it is only 820°. So er uno disce 
omnes, sueh discrepancies being very serious. 


Rerzrences.—A, retort-stand; B, gas-burner and 
regulator; O, tin oil-bath to hold thermometer and 


little porcelain igniting-cap ; D, thermometer, ranging 
to 600 Fahr. S ; 


As the accompanying atates, I use olive oil 
as the caloric bath, which absorb 600° of heat be- 
fore it boils. Mercury woald also do, but is objection- 
able on account of the fames, which may salivate a 
person. The manner of using the apparatus is as 
follows: Having placed the thermometer and little cap 
in the oil, ee! to heat the cor a say, 800° Fahr., 
the thermometer being graduated in degrees and 
degrees, then let your assistant (for there must always 
be two pae engaged) rae into the little cup as 
much of the explosive under examination as will lay on 
the point of a penknife. If it ignites instantly at that 
point, the PE pani must be lowered, and a fresh 
trial made, and so on. Two or three trials at mest will 
suffice to determine the precise point of ignition. This 
method has been so far verified that it is now in general 


t might then be capable of becoming a really general | use. 


favourite, as it is, it is simply nowhere. 
VERTUMNUS. 


Joun Horsey, F. C. B., Analytical Chemist. 
Cheltenham, Aug. 9. 


ELECTRICAL SPARKS. 


[4785.}—I am in receipt of Jane number; seeing 
that the sparks are still fying, permit me to confrm 
the statement of Philo's“ friend (see let. 4105, 
199) in regard to lighting the gas by electric epar 
from the finger. It is quite possible in this Canada 
of ours; but, so far as I know, only in the winter, in 
houses heated by steam, and of course only when the 
steam is on—that is, when the building is warm, at 
which time and in such houses much electrical amuse- 
ment may be obtained, such as getting a shock when 
shaking hands, or when touching the brass knob on 
the steam radiator, 4o. If in the winter any of 
your buildings in England are heated by steam please 
try the experiment. To light the gas no special 
paration is needed, farther than first removo the 
globes (if any), then have some one near to om 
the gas-tap, as yon must not touch glass or metal 
yourself when trying the experiment, now walk up and 
down the room a few times in your ordinary slippers, 
rubbing Fb feet on the carpet as you go, then ap- 
proach gas bracket, have the gas-tap turned on, 
carefally place your finger over the jet, but pointing 
down into without tonching it; do not try the experi- 
ment with a crystal gaselier, as the metal pipe is usually 
disconnected. The truth of this I can prove in the 
strongest possible way if required. If your readers 
desire any experiments tried during the coming winter 
let them state clearly what they wish done, and, if not 
too difficult, we will try to carry out their suggestions. 

I know that this experiment has been tried by oom- 
petent parties in houses not heated by steam, bat 
unsuccessfully. 

Since writing above I have read the letter of 
% Traveller (4168, p. 228), and beg to say that I am 
writing from Canada, and, to be more precise, I may say 
Montreal, where these facts are not known to the 
intelligent persons. I refer, of course, to electrical 
sparks. I think Traveller“ must be mistaken in re- 
gard to the house being warmed by hot-air stoves ; nor 
do I think the presence of sharp frost or snow is 
needed further than at such times the steam woald be 
sure to be on. His statements about shocks, rabber 
combe, &c., are quite correct. 

I should be to have "Sigma ” come out here 
next winter to investigate this matter, when we would 
introduce him to electrical aud other sparks, give him 
some sleigh rides, tobogganing, snow-shoe tramps, and 
send him home as happy as a sand boy.“ 


Montreal. CAN DA Bursar. 


MATHEMATICAL PROBLEMS. 


[4786.]—May I be allowed to make a suggestion 
which will be, Iam sure, acceptable to readers of the 
ExoLIsR Mecuantc? For some time past a ches 
problem has been wee inserted for solation, and 
great interest has been taken in the chess department 
by many of our friends. I would suggest that a quarter 
of a column of your valuable s be devoted, in a 
similar way, to a mathematical problem every week, 
and to the best solution of the problem of the week 
before. The problems might be in geometry, algebra, 

onometry, mechanics, elementary differential cal- 
us, &c.—that is, of such a nature and degree as to 
be of interest to mathematical students and mechanies 
who love to dabble in the science. The query to which 
I inclosee an answer is a fair specimen of sach 2 
blem. I am sure such a mathematical corner von 


ALEPH. 


AURORA BOREALIS. 


[4787.] —I Last night witnessed from the east pier, 
Ramsgate, a fine display of the aurora borealis be- 
tween the hours of 9.80 and 10 p.m. I shonld be glad 
to learn if this phenomenon, so anusual at the pre- 
sent season, has been observed elsewhere. 


Deal, Aug. 9. X E. L. 


[4788.) — TRE was a fine aurora visible here for a 
short time last night, lasting from 9.50 till 10.10 p.m 
The longest streamers reached up as high as the 1 
star. The maximum brilliancy, however, was a 
ren just underneath the two hind wheels of the 


Plymouth, Aug. 9. 


INTERNAL RESISTANCE OF A BATTERY. 

[4789.]—WiLL your correspondent “Pi,” who 
notices my method for finding the internal resistance 
of a battery (as given on p. 859), kindly describe the 
methods pro by Mance and Fitzgerald. I should 
then be able to jadge as to their comparative advan- 
tages in practice. I may add that, supposing a 
Thomson's reflecting electrometer to be at disposal, I 
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half | have found that instrament by far the most rapid and 


accurate in practice for finding the resistance of a 
battery. It is merely necessary to note the deflection 
given with this instrament, and then to adjast a 
shunt to the battery until the deflection falls to one- 
half, when clearly the resistance of shunt is that of 
the battery. I may note that I have tested my method 
(p. 859) with a reflecting galvanometer, and cheaked 
the result with the electrometer, with a satisfactory 
agreement. S. T. P. 


P. S.— The remarks of O.“ and others on matters 
connected with electric science are of general interest. 


Ava. 16, 1872. 
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ON TUNING, AND REDUCTION IN THE SIZE OF 
MUSICAL INSTRUMENTS. 


4740.) —Ir is acknowledged by all that it is impos- 
Biole to tune any instrament perfectly where chords 
are required to be played on a fixed series of strings, 
pipes, or reeds. This has become so great a nuisance 
that I am surprised our makers have done nothing 
towards remedying it. Often have I heard that the 
piano and organ would be more enjoyable if they were 
only in tune, although it is remarkable how many 
instroments are allowed to remain in a painfal state of 
discord, and, shocking to relate, are continually played 
upon, to the detriment of player and hearer. All this 
has been premised by the remarks of F. R. C. S.“ on 
page 487, but I have thought on the subject, and 
believe something can be done by altering the con- 
atraction and at the same time making a little gacri- 
fice of perfection—viz., the present regular series 
having a string or other medium for every tone. I do 
not believe in perfection in natare, but conceive that 
all our knowledge of perfection will be more utilised 
as we study imperfection and try to remedy it as far 
as we can. I shall now direct the attention of our 
readers te the fact that there are two notes (not tones) 
in musio that seldom if ever are played together. It 
matters little whether I take the old notation or any 
other notations to express my meaning. We must take 
the key note, and represent it by the figure 1, or by 
the term doh, or bya dot on or off a line. Now, this 
key note has another directly under it—for instance, 
the key C has B next to it, and although by our key- 
board and notation no difference is apparent in the 
relative value or distance of such notes, yet in fact 
they are the closest or nearest to each other of all the 
notes in the scale of O. So again, if we take F for the 
key note, we shall find that E is the nearest in the 
scale of F, and if we take any other key we shall be 
sure to find the same rule in force. Do not mistake 
the note (or tone) above, for that is vastly different, 
and one a long way off the key note. I have 
noticed that in ordinary music these two notes, being 
so closely together, are never used together, and I 
know of few instances in operatic or classical music 
where they are to be found so nsed : I think Beethoven 
and Mendelssobn to be the greatest users of this discord, 
but they coald not afford this luxary very often. The 
question is, first, cannot this fact be taken advantage 
of, and next, could no more efficient taning be prodaced 
by the method? Let ustakea pipe or whistle with one 
hole, to be opened or shut so as to make the two notes, 
or a. string with a lever to act like a finger to use open 
or alhut, or a reed with an appliance for lowering the 
tone- when desired. These contrivances would have to 
not before the wind enters the pipe, or the hammer 
strikes the string, in fact, before the tone is produced, 
or we should hear two notes where one only is re- 
wired. This is not so difficult as may be supposed, 
se the notes are so close together that we can 

play with them more than any of the others in the 
e. A string may be played as tuned, although a 
piece of whalebone is placed lying on the string, when 
by a little pressure on the whalebone the next tone 
will be produced instantaneonsly. According to the 
pressure used, so would the tone be either higher or 
lower, and as much as the hole of the pipe was covered or 
uncovered so would the tone be again. 5 then, this idea 
could be applied, so as to have only one medium for two 
notes, the size of our musical keyed instruments would 
be leasened one half, we should be able to play in tune, 
for every tone would be under the control of the player 
asin the violin, and we should be able to produce a 
better shake, trill, or thrill, than we can now, for in 
organ playing a good shake is impossible at present, 
while on the finte or clarionette it 87 practicable. 
I think the great defect in the violin is a weakness 
of tone, especially in solo playing or in out-door 
musie. For this reason I thank The Harmonious 
Blacksmith for his new fiddle, and think that if the 
string could be made to move all the soundboards, a 
great effect would be produced; and as for the box 
principle, one piece down each side would convert the 
spaces quickly enough. A wire string might do, but a 
bow could not move the string; this without doubt is 


the difficulty. 
I saw lately a piano which oost £100, whose strings 
were placed alan instead of upright, with action to 


correspond, a most laborious piece of work. In another 
pano I observed that while the strings were upright, 
grain of the soundboard was slantwise. The tone 
of the last is superior to that of the first, and it cost 
less than a third, besides being more simple in its 
construction. FIDDLER. 


TESTING PLANE AND CONVEX SURFACES. 


[4741.)—Fprox time to time the columns of the 
EnGiisH Mxcnaxic have contained elaborate descrip. 
tions of various methods of grinding, polishing, and 
testing concave specula, but I do not remember having 
seon any particulars with reference to convex or plane 
surfaces. Some little time ago Mr. Tydeman promised 
us a description of the method of working planes for 
optical purposes, but his letter has not appeared yet. 
In the course of my reading I have managed to pick 
up a fow facte with reference to the working and testing 
of planes, and, of course, the processes for working 
concave surfaces are almost all that oan be required 
for convex ones, but I can find uo account of how to 
test s convex surface, or how to distinguish between a 
spherical, elliptic, parabolic, or hyperbolic convex 
surface, or how to prodace or to modify these pecaliari- 
ae or sie how to 3 ef oh sees and 
an irregular figure. Any particalars wi thankfally | 
received by A. WooLsrY BLAcRLOOR, M.D. 


High-street, Godalming, August 8. 


| 0 to fx to the lathe-bed where 


A HANDY ATMOSPHERIC BURNER. 


[4742.]—Awn inverted funnel placed over an ordinary 
gas burner, resting upon a piece of wood with a smal! 
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hole to admit it in the centre, as in sketch, will give an 


intense heat with little trouble of fixing. TINTUB. 


ORNAMENTAL TURNING.—XIIL 


[4748.] —I~ my last letter I referred to the mode in 
use amongst cabinet-makers in glueing and veneering 
small table tops. Before I leave this subject I will de- 
scribe a table pillar not in very general use. Teak is 
the best wood. Turn a rod of teak, 2ft. in length, ljin. 
in diameter. Cat ont a pattern No. 1 in cardboard, 
18in. in length, the pattern to be, when cut, lin. wide the 
whole distance. Procure a board 
of teak, lin. thick, mark out six 

ieces from the pattern No. 1. 

hen cut out, either with fret, 
band, or bow-saw, round off the 
edges witha spokeshave and paper 
them with glass-paper. Make them 
as round and as neat as possible. 
When finished, fix the rod upon the 
bench, pisos off a portion of the rod 
top and bottom, on the underside, 
likewise the rod, then glue and brad 
the sweep upon the rod and follow 
on until the six are fixed. The 
sides at the top and bottom will 
require paring so that the six may 
fit within the ciroamference of the 
rod. When the six are fixed and 
the glue dry, fix the rod in the 
lathe in the same prong-holes as 
before, with fhe long corner of the 
chisel cat through the swee ps top 
and bottom until the rod is reached. 
Care must be used not to touch the 
brads; let them remain in, a touch 
with the hammer and punch will 
sink them below the surface. At 
the bottom a fillet or rabbet should 
be turned to allow a small collar to be fixed. The use 
the pillar may be put to is in every respect the same as 
that of an ordinary tablo pillar. A, the pattern; B B, 
the rod; C C, where to fix the 5 The length of 
the sweep may be varied to suit fancy. 

To turn a fishing-rod (common): Many of our“ 
readers may be aware that s goodly namber of the 
common fishing-rods are turned in the lathe. The 
woods moat suitable are hickory, lancewood, and yew; 
bat our amateur turners may turn a common rod from 
ash sticks. I have turned a few out of ash. The wood 
sold in bundles I found the best. We called them 
sticks. I paid about 1s. 4d. to 18. 8d. per bundle, con- 
taining about twenty-five to forty stioks, varying accord- 
o Hs the thicknees. For the purpose of g these 
rods a boring collar will be required, to be purchased 
for two or three shillings, fixed as shown in sketch. 
The centre of the hole in collar should be in line with 
the centre of the mandril nose, or it will be impossible 
to turn properly. The seating for the boring collar 
can be made of a piece of dry beech, cut ont as de- 
scribed, and may be fastened with a wedge under the 
lathe-bed. The collar or plate should be fastened to 
the seating with a bolt and nut, for the purpose of 
shifting for 1 holes. If the plate is properly made, 
when once in line with the headstock any sized hole 
may be used and sti)l remain in line, as the eentre re- 
ae fe still the same. One or two long augers will be 
required if any of the rods are required to slide one 
within the other. The cheapest plan is to 
four augers, say jin., ĝin, zin., 
and ljin., take them toa black- 
smith, tell him to cut them and 
strut a piece in, say 18in. ; they will 
be handy at any time aired. 
Those who do not wish to take the 
trouble to make the rods to slide, 
may fix them between strat and 
centre, tarn them in proportion, 
and ferrule each end, or only one 
end; but two ends look neater. If 
the ferrules will not fit, file them 
down a bit while the lathe is in 
motion, The ferrules are best 
fastened with needle points—a 
small hole punched and a needle 
point driven in and filed off smooth 
(needle points to be had at the 
veneer warehouses). The size of the thick end of the 
rod will depend upon the taste of the maker, as well 
as the length required; but it is best to make the last 
joint of lancewood. The ferrules may be made from 
brass rod, cat to the length uired either with a 
circular saw or an old file. D ption of sketch: A, 
the boriag plate, with eight holes of different size; B B, 
the framo or seating, the lower part B cat to fit between 
the lathe-bed, also cat with a groove to allow a wedge 


pe peel Surrurr. 


FALL OF A BULLET. 


14744.J—Txr letter of Francis Lewis (4682, p. 541) 
deals with a new question. It was assumed that the 
figure of the earth was not to be considered. Practi- 
cally it does not greatly affect the result, because if a 
cannon ball be fired horizontally from a place not 
much above the level of the ground, the range will not 
be great enough to give appreciable dip for earth's 
curvature. 

A ball propelled fast enough might go round the 
earth, precisely as a cow's tail, if it were long enough, 
might reach to the moon. We can conceive these things. 
We cannot, however, conceive of those other motions 
which Mr. Lewis speaks of without first conceiving the 
law of gravity to be changed. Under gravity no ball 
could “ revolve round and ronnd the earth 5 
from it every revolution and part of a revolution.“ 
ball might recede continually, bat in this case it would 
not go round and round; if it went once round it 
would then be at ite starting point—no farther away 
under any circumstances whatever. 

If “ A, Liverpool,“ wishes to retain his views (let. 
4691) there is nothing on earth to prevent him. They 
are not likely to be very generally adopted. If they 
were, we should be put where people were before the 
laws of motion began to be recognised. “ A.’s" letters 
are well worth studying, however. They show where 
beginners are likely to make mistakes. The writers of 
elomentary text-books cannot too carefally note these 
points, for mistakes of the sort are mach more common 
than one would imagine to be possible. A.” will for- 
give my meine him asa “horrid example.” One bas 
no choice where the ill-informed do not ask for informa- 
tion bat undertake to teach. 

It would be a usefal exercise for A.“ to inquire 
what keeps a kite afloat in sach a way that the string 
rises above the point of sapport. When he has obtained 
a just answer to this question he can retarn with ad- 
vantage to his light globe tied to a string. He will 
then scareely suppose that such a globe illustrates quite 
exactly (or at all) the motion of a cannon ball. 

RiohARD A. PROCTOR. 


OCEANIC CIRCULATION—CARPENTER 
v. MUHRY. 


[4745.] —In two letters, one of which appeared in the 
ENGLIsH MCHANIC of October 6, 1871, p. 72, and the 
other in Nature of the previous day, p. 446, I showed 
that we were not justified in acceding to Dr. Carpenter’s 
wish to have himself considered the original inventor 
ef a certain theory on the above subject, bat I regret 
to see a constant inclination on the part of English 
writers to ignore the statements that, in the cause of 
truth, I ventured to publish. Among those writers I 

ticularly regret to see one so distinguished as Mr. 

roctor, aud I would ask him whether it is that he did 
not read my letters (the one in Nature appeared im- 
mediately under one of his own), or that having read 
them, and having consulted Dr. Miihry’s pamphlet to 
which I referred, he found my conclasions incorrect. 

I am led to my present remarks by Mr. Proctor’s late 
articles on ‘‘Oceanic Circulation,” where he regards 
Carpenter, aud not Mühry, as the originator of the 
theory in question. At the same time, while thus com- 
plaining, I must say that I fally recognise the ability 
with which he puts forward his general views on a most 
difficult subject; and we must all admire the genuine 
wit and reasoning with which he deals with a certain 
reviewer, and demonstrates the ignorance of an egotist. 


J. B. 


[4746.]—I mave read with much interest Mr. 
Proctor’s articles on the circulation of the water in the 
Atlantic, &c. He does not, however, give the cause for 
the principal motion, which seems to be the primary 
oause of all the subsequent surface currents—viz., 
the current which sets from the Gulf of Gainea to 
the coast of Brazil. Perhaps he would kindly enlighten 
on this point, such of your readers as stand in need of 
the information with myself, in a fatare number. 


POPULABIS. 


IMPROVED BEEHIVES. 


[4747.] —Thanks to Mr. Abbott for his letter (4502, 
p. 488). I should have written sooner, but waited for 
bis promised photograph and description. Reply 
12450, p. 519, however, tells us to spell patience. 

Thanks, likewise, to our Danish friend for noticing 
my difficalties (letter 4628, p. 611), and describing his 
% centrifagal” honey-taker. This last, I cannot bat 
think, might be much simplified. Would some one 
describe the American honey-taker which was said 
(p. 82, No. 866), to be a necessity to fall snocess in bee 
management ? 

In spite of thunder and rain this year seems likely, 
in some localities at any rate, to be a goud bee year ; 
if so, we may have te moderate the sanguine expecta- 
tions which Mr. Cheshire (letter 4629) and others 
might lead young beekeepers to entertain. 

E. T. Grays. 


NEW DOUBLE STARS. 


[4748.] —As my observatory has been under repair, 
I have hardly done anything with the telescope for the 
last few weeks. On Jaly 20th, however, I managed to 
get a set of measures of Mr. Barnham's new double 
star 11 Scorpii, with the following results: —P = 78 20°, 
D = 8-76". The double star 12 Scorpii, to which Mr. 
Burnham refers in his letter (4549, p. 462), was observed 
by the late Sir John Herschel, at the Cape of Good 


FFF!!! ß: ' 
Hope, and is No. 4889 of the Cape Catalogue,“ where 
the components are described as of the 741 and 10 
magnitndes. P = 84:5°, D =3", 

In reference to M. Gandibort’s remarks (let. 4: 548, 
p. 462), I may say that on May 15th I turned my Tłin. 
equatorial on «2 Booctis, and with mag. powers 425 
and 605 thonglt | the components almost if not quite 
separated. I estimated the angle of position to be 
about 150°, and the distance 06 or 065”. I fancied 
it rather more c pen thau s Cancri; bat in this I may 
have been mistaken. ò Cygni is certainly a rather 
ditiieult star to sce well, unless the atmospheric circam- 
stances are good, from the disparity of the components. 
I think that it improves under red illumination. My 
measures last autumn gave P = 83792, D = 1°690’. 
Epoch 1871:74, mean of four sets. 


GEORGE Knott. 
Woodcroft Observatory, Cackficld, August 6. 


NOTE ON THE LIGHTNING OF JULY 25, 1872. 


(4749. 1— Taz day was very hot throughout. At 
about 7 p.m. storm came up from the SSE., accom- 
panied with thunder and lightning (the drops of rain 
being very large), bnt it soon passed over to the NNW., 
the lightning, however, continuing in the N. From a 
little after 8 p.m. till past 9 p. m, I watched the magni- 
ficent display of lightning which took place. There 
were four distinct groups of cloud between N. by W. 
and E. by N., from which the lightning emanated. 
After a while these clouds seemed to merge together, bat 
still there were the fonr distinct centres where the light- 
ning was produced. I counted the number of flashes 
in a second and minute; three and four flashes per 
recond were very frequent, sometimes five, and twice I 
counted six; I also counted forty-six and forty-two in 
a minute. The lightning lit up the whole group of 
cloud in which it was produced, which seemed to 
become glowing and incandescent; but a few small 
cumulus clouds, just in front, were not at all affected 
by it, but stood ont looking very dark. The lightning 
continued more or less throughout the night. 


Greenwich. W. N. M. 


LIGHTNING CONDUCTORS. 


[4750.] THERE have been several letters lately on 
this subject in the 7imes, and one of the most recent, 
I think on August 10th, recommended the use of żin. or 
jin. gas barrel, particularly on acoount of its cheap- 
ness. I cannot quite agree with the writer, fora gin. 
round iron rod will conduct as woll asa tin. barrel, 
and, including the sockets for joining it together in the 
same manner as gas barrels are joined, would not cost 
more than five farthings per foot, instead of the 43d. per 
foot of the writer in the Times. For a conductor built 
into the thickness of the wall, I think lin. or ljin. flat 
bar, jin. thick, lap-jointed together, and riveted with two 
rivets, or bolted with a couple of ordinary din. or five- 
sixteenth inch bolts, would come in best, as it would 
not involve any cutting of bricks. As“ Sigma * BAYS, 
on p. 14 of the current volame, copper, no doubt, is 
better, size for size; but it would cost at least ten 
times as much, weight for weight, and is heavier too. 
I imagine a jin. iron rod would be as good as a copper 
one of zin. diameter, and, if inside a house or built in 
the walls, vould last as vell as copper would outside a 
a building. J. K. P. 


LIGHTNING FROM THE EARTH. 


[4751.] SPEAKING of the loss of life by the recent 
thunderstorms the Globe says :—“ It would certainly 
appear that the lightning came from the earth and not 
from the clouds. The body of man or boast acts as a 
conductor from the overcharged earth. Do not the 
clouds frequently change from negative to positive 
electricity, and inflaence at times those parts of the 
earth near them so powerfully as to draw lightning 
from the earth ?” 

During the late storms I have repeatedly seen, in 
addition to the ordinary descending forked lightning, 
ascending flashes likewise forked; bat I never saw them 
in such abundance as during the last great storm, when 
the ascending flashes ontnumbered the descending 
forks by eight to one. They were sent up in batches of 
from three to six, while the desceuding forks were only 
rarely double. The idea present to my mind the whole 
time was that Jupiter Tonans grasping the lizhtnings 
in his sculptured hand had thrown them together per- 
pendicularly upwards. ' AMATEUR. 


PIANOFORTE TUNING-KEY. 


14752.1— “ Bepca” has produced an implement that 
is a lever without a fulcrum, and is in tho same con- 
dition as that of Archimedes when he demanded 
the ro? ore. What is wanted to enable it to act is a 
long lever attached to the central stalk E F, and held 
by some one else or resting against something solid. 
As it is represented, turning the handle would merely 
produce a rattle of wheelwork, resembling what you 
hear in your eight-day spring clock when the line 
breaks. J. K. P. 


THE WOODEN HOUSE AT NORTH TAWTON. 


[4753.]—OxN page 445, present volume, you gave 
come particulars about a wooden house that eame from 
Norway, fora gentleman of North Tawton, North Devon. 
It was stated that all the workmen required for fixing 
it came from Norway. Butthig is incorrect, there being 
only two foreigners on the building, all the ‘others being 
men of this town, Living within five minutes’ walk from 
the site, I can guarantee the truth of this statement. 


z 


The house is being rapidly put together, and I j. a p a 
think from present appearances it will be a nice lovk- 
ing structure. When finished I may, perhaps, give 
your readers a faller description with a drawing. 


L. W.D. 


ANCIENT MUSICAL INSTRUMENTS. 


(4754.] —TneE following is a list of certain and sundry 
ancient musical instruments which are not in the Loan 
Exhibition at South Kensingten Maseuam :— 


Clavitherium. 
Clavicembalo. 
Manichord. 
Trampet marine. 

Transposiny hrrpsichord or apinette. 

Models of Marius’ various piano actions ; modela of 
combined harpsichord and piano actions. These are 
said yet to exist in Paris, and doubtless the liberal” 
French Government would gladly have lent them. 

Specimens of Bilberman's and Steen’s pianofortes ; 
the barpsichord made by Tschudi for the King of 
Prussia, A.D. 1765. Probably Bismarck or the new 
Emperor of Germany—who are almost as liberal 

as the French Government—would have lent these. 

Lyrichord, invented by Plenius. 

Screws for taning harpsichords, &0., Wakefield. 

Celestina harpsichord, Walker. 

Hammer harpsichord, alias combined grand piano 
and harpsichord, Merlin. Marius seems to have anti- 
cipated this invention. 

Celestial harp (extant a.D. 1837), Merlin. 

Harpsichord and piano combined, Gillespie. Almost 
certainly anticipated by Marins. 

Transposing guitar, Claggctt. 

Harpsichord and piano combined, Stodart. 

Grand harmonica, Cheese. 

Pianoforte with its hammers striking punches which 
strike its strings, Walton. 

Celestes for pianos (some of them with vory un- 
celestial effects), Bary. 

Teleochordon, Olaggett. 

Piano, harpsichord, and celestina, without strings, 
Claggett. 

Organised pianoforte, J. Crang Hancock. Tho in- 
ventor was probably related to Crang, who mado the 
organ harpsichord now at South Kensington. 

Piano, clavichord, and spinett combined, Gieb. 

Grand piano with harpsichord action added, Davis. 

Piano with harmonic octave stop, 8. Erard. 

Upright grand piano whose hammers and dampers 
are returned by counterweights, W. Stodart. 

Harp with a keyboard, Southwell. 

Metronome, Eckhardt. 

Grand pianoforte with metal bracing (the earliest), 
Smith. 

Volti subito, Artis. 

Springs for maintaining the tension of musical 
strings, Litherland. 

Upright pianoforte, about 4ft. high, with strings 
reaching nearly to the floor, complete metal framing 
with counter-tension bolts, key-frame made to turn 
upon pivots, screw apparatus for taning its strings both 
singly aud for altering the pitches of many strings at 
once, “soundboard exposed to the air on both its 
sides (i. e., not “ bored in), and rendered capable 
of producing continuous sounds by hammers which are 
caused to repeat their blows at intervals too minute for 
observation, J. J. Hawkins. 

Claviol with gut strings, horse-hair bows, pedal keys, 
harmonic octave stop, knee levers for rosining its bows, 
Ko., J. J. Hawkins. 

Apparatus for recording performances on keyed 
musical instruments, J. J. Hawkins and Earl 
Stanhope. 


Bat for the Commissioners’ perhaps wise rule, which, 
by the way, has been departed from in the case of her 
Majesty, I could largely extend this list, and could my- 
self have contribated a terpodian, anid to have been 
invented by Baehman, of Hamburg, about A. D. 1810, 
also a sostinente pianoforte. 


THe Harmonious BLACKSMITH. 


Specimens are said to exist. 


Erratou.— Ornamental Turning,“ p. 333, read 9d. 
to 103. instead of 9s. to 108. 


ERRATA.—In letter 4651, p. 515, Sth line, for 16 
to 7a,” &., read 164 — 7a,” &c.; and in the 23rd 
line, d inches shonld be ‘8a inches. —PRILAN- 
THROPIST. 


Leroy’s Non-Conducting Commposition.— 
We have frequently had occasion to speak of the 
virtues of this compound as a covering for steam 
boilers, and more than once have drawn attention to 
its nsefulness in preventing radiation of heat from 
roofs to the interior of houses. Further records of 
the results obtained from its employment are published 
by the Times af India, from which we learn that the 
temperature of @ police chowkey, the roof of which 
was covered with Leroy’s composition, was found on 
an average of seven days to be nearly 93° Fahr. at 
noon, while in a aimilar hut, but without the 
covering componnd, from readings taken on the same 
days atthe same honr, the average temperature at 
noon was 104!/7°, or say 1041“ as against 924°—a 
differenee which could not fail to make itself felt. 
The temperatures were also taken at 9 a.m. and 5 p. m., 
and the general average shows a still better result in 
favour of the composition covered roof. These are 
facts which speak for themselves. 
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REPLIES TO QUERIES. 


— — 

„en their answers, Correspondents are repect 
fully requested to mention, in cach instance, the title 
and number of the query asked. 


111621. I—Eilling Roots of Trees—In the 
region of Lake Superior they practice the following: 
In the autumn bore an inch or an inch and 2 
quarter hole (according to the size of the stamp) ver- 
tically into the middle of the stump, 18in. deep, and 
put into it an ounce to an ounce aad a half of sait- 
petre; fill the hole with water and ping it up; im the 
spring take out the plug and put into the bole ball a 
gill to agill of kerosene and ignite it; it will go on 
burning without any blaze until the whole stump to 
the extremity of the roots is consnmed, leaving Bno- 
thing but ashes. The stump mast be moist, aa an old 
dry stump will not be penetrated by the saltpeira.— 
CANADA BEAR. 


11849.) Printing in Canada.—From reading 
this query I presume that “A Country Printer de- 
sires to begin business in Canada as a printer. I 
think this would be unwise until he had spent a year 
thereas a workman. Good workmen readily find employ- 
ment in Canada; the wages in Montreal are from 10 
dols. to 14 dols. per week (for good men)—that is (say) 
£2 to £3 English money. It would not do to bring 
material, as it is manufactured here, therefore bring 
money. Prospects good.— CANADA BEAR. 


(12054. ]—The Needle Lock.—I do not think that 
„Saul Rymea need wonder at my crying ont against 
the word unpickable, though he did not use it himself, 
because in the original query, to which the above 
number refers, the description of the needle un- 
pickable lock was asked for, and the needle lock was 
the manufacture of The Unpickable Leck Company. 
Against the idea of a lock being unpiokable I protest 
strongly, and hold that opening a lock with a fictitious 
key is to all intents and purposes picking it. Bat, 
instead of being anpickable, the needle lock is not 60 
secure against the simplest ordinary methods of lock 
picking as any common lever lock. The ease with 
which it may be forced by other and more simple 
means than a complicated “ Jack-in-the-box (these 
means I need not particularise), te which ‘' Saul 
Itvmea” refers, and which but few of the artists in 
burglary would care to take the trouble to use; also 
the ease with whioh it lets itself get of order, end 
refuses te answer to its own key, are reasons which 
make me demur to the needle lock being called ene 
of the best locks ever invented.” The same means of 
forcing that I have hinted at would not have thse 
remotest effect on the Citadel lock, neither woald 
Chubb readily yield, while the needle lock would at 
once be at its mercy, and this by such an instrument 
as may be carried in the waistcoat pocket. The Ua- 
picksble Lock Company spent large sums in the pro- 
dnetion of this lock, but it would seem that the public 
found that it did not bear out the promise of its name, 
for the sale has been almost nil, and the manufacture af 
it has been, I believe, given up for many years. All the 
principal improvements in modern locks have been 
directed mostly to the protection from force, and this 
appears to have been especially studied in the Citadal 
lock, a specimen of which I would ask Baul Rymea“ to 
procure and stady, both as regards its security from 
the effects of force, and also the simple manner ia 
which it places difficulties in the way of the iR 
lock picking, so that he may confess that the delicate 
though clever needle lock cannot hold even the sub- 
ordinate place of “one of the best locks ever madz,“— 
Q. Lonkk. 


[12144..—Timber Houses.—As Philo“ wished to 
be informed, on page 441, if I had tested the difference 
of a thick and thin layer of inclosed air, I beg te cal 
his attention to the results of a conple of experiments 
which I have just made with different-sized bell-gleases 
(such as are used by confectioners) and two therme- 
meters. (I was sorry I conld not get a third therme- 
meter as a check on the indications of the ether two: 
but Philo“ may conduct some similar experiments on 
n less rough method for greater soceuracy.) In tee 
first place I stood the thermometers on a thick mahe- 
gany table, and placed a bell-glass over each, keeping 
the instruments as nearly as possible in the middle of 
the glasses. Both thermometers indicated the mee 
temperature at the outset, and rose and fell with the 
variations of the weather during a very changeable dav, 
though not to a precisely similar extent. By observing 
each thermometer attentively I notieed that the one 
inclosed in the small bell-glads, which was only Gin. in 
diameter (the other being a foot, and nearly (in. 
higher), was more susceptible to a slight change ie tre 
outside temperature, bat the difference in degrees as 
indicated by each was hardly appreciable. I then took 
out a thermometer from ander the small glass esd 
hong it on the wall of the room, and the in it 
fell at once to a degree lower than the other still ander 
cover, which I supposed to be air-tight. This was in 
the evening, when the weather grew somewhat colder 
than what it was a few hours before. There was no 
fire in the room, which was the most central in a berge 
four-storied house. Bringing the thermometer frora 
the top to the bottom story, and to the outer rosen. 
slightly variable readings were obtained, while the 
mercury in the thermometer under the cover remained 
for the time stationary. I then obtained a large Vox 
and placed it over the bell-glass, covering one thermo- 
meter, while the other was left uncovered. Removireg 
the box after a few hours an almost imperceptible 
change was noticed in the position of the mercury, 
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while that in the other had falten considerably. In all 
cases 1 made the wooden and glass covers as air-tight 
as possible by inserting long stripa of rubber under the 
edges.—Rat-TaT. 


(12181.}—Violin Oase (U. Q.).—See answer to 
query 12459, p. 519. present volume. The best thing 
for you to do is to get an American cheese-box from 
your grocer’s. ‘These are made of various tough 
woods, such as birch, rock elm, ash, Ac; they work up 
besutifolly for suck purposes.—Jack OF ALL TRADES. 


112198.)—Extracting Iodine from Seaweed 
Ashes.—The ashes or kelp is lixiviated with water, 
and after separating all the erystallisable salts there 
remains behind a dense oily-looking fluid, called 
s iodine ley,” to which sualpharic acid ia added, and 
after standing = day or two the acid ley is placed in a 
large leaden retort and geatly heated with black oxide of 
manganese. Chlorine being produced very slowly 
liberates the iodine. —Hokati0. 


112201.) —Reducing Pith to Pulp (U.Q.).— 
A rather dificult job, I should imagine; worse than 
cork. Treat it to a bath of caustio alkali or nitric 
acid; then drive it through a pair of sand stones, 
running horizontally, the same as mill stones.—J ack 
or ALL TRADES. 


[12910.)—Manufacture of Blacklead (0.Q.).— 
This material can be reduced in a runner, a8 described 
some time ago for foundry black. Some of the finer 

I believe, are reduced by mixing with chlorate of 
otash, and calcined in a crucible. Ingredienta used 

r adulteration : Sulphate of lime, charcoal dust, and 
soot; finished by pressing into polished steel dies. — 
Jack or ALL TRADES. 


12220.) -Superheater (U.Q.).—The querist does 
not say what class of boilers. If Cornish, place either a 
cireular or else waggon- ed one in the flue end. I 
boiler-plate chimney ends, a tabular one.—JAck 
or ALL TRADES. ' 


112222.) Iron Castings (U.Q.).—I presume that 
* Caster" means the solid moulds taken from war 
figures; if so, I was informed years ago that those 
beautiful iron and bronze figures, knights in armour, 
filigree work and drapery, are done in that way in Italy 
and Berlin.—Jack OF ALL TRADES. 


[12231.]—Iceland Spar (U. Q.).—Teeland spar 
can be cnt and polished upon a lapidary’s or diamond- 
cutter's wheel.—Jack OF ALL TRADES. 


[12234.)—Hairsprings (U. Q.).—Yes, they have 
gauges. The wire for hairsprings cau be got upon reels 
of any size required. You cannot do betterthan put 
them the same as before.—Jack oF ALL TRADES. 


(12948.]—Turpentine and Wood Naphth® 
(O. A). — Tue former is used for paints and various var- 
varnishes. The same with the wood naphtha, aa well as 
lacquered and japanned goods, waterproof hats, bodies, 
and French polish. The first is got in various ways, prin- 
cipally from the distillation of the juices or sap of firs, 
which is collected for that purpose. It ean be got liko- 
wise from cobs, foliage, and loppings, subjected to de- 
structive distillation in a retort, the products being 
acid, a light spirit called camphine, and turpentine ; 
the residne, pitch. Wood naphtha is got the same way 
from oak, 9 beech, A0. Products: Pyroligneons acid, 

a dead oil, and pitch. I know of no work 
upon it—Jack or ALL TRADES. 


[12245.]—Chemical.—Olefiant gas may be seps- 
rated from marsh gas by passing it through Nord- 
hausen tera acid—that is, the fuming acid. 
Common oil of vitriol dees not succeed so well, as the 
gas must be kept in contact with the acid for some 
time before complete absorption takes place. R. Tervet 
may also change oleflant gaa into marsh gas by pass- 
ing it through a red-hot tube filled with pumice-stone, 
but should the temperature be vesy high, acetylene, or 
even hydrogen gas, may also be produced; a pale red 
Pie ad not a white, is the proper temperature.— 


[19246.]—Seven-keyed Tuning-fork (U.Q.).— 
This must be taned to G when the slides are home to 
the bridge.—Jack OF ALL TRADES. 


(12248.}—Sheet-iron Fireproof Deed Box 
(U.Q@.).—This should be treble; an air apace between 
the outer shins and between the inner; nothing better 
than loose fire clay.—Jack oy ALL TRADES. 


[12254.] —Aerostatics (0.Q).—Snach a vast surface 
of the atmosphere must be acted npon before we can get 
anything like buoyancy, and the friction is so great that it 
requires an enormous amount of power to overcome 
the friction of the atmosphere; but if the weicht is 
sustained, a power can be applied that will drive it 
where you like with little expense. Thetime is not far 
distant when those who feel inclined for an acrial trip 
may take it.—Jack or ALL TRADES, 


(12272.]—Electrotyping.—If “Zoo Andra" 
refers to p. 20, Vol. XUT., he will find some informa- 
tion which will help to put him right. This volnme 
contains what I may term the whole art of electro- 
typing. In the electrotypes used by printers, “ Zoo 
Audra” may rest assured that the copper is nut de- 
posited on tho lead backing; neither is rosin used as a 
fux. Solder and chloride of zino are the means 
usually employed to unite the backing with the film of 
copper. Heating the shell without spoiling it is the 
great difficulty for an amateur.— S2 UL RYX EA. 


12289.) — Electric Bell (0.Q.).—I send an ex- 
tract from the descriptive book of T; er's bell instru - 
ment, which will explain the construction to J. W. T.” 
Of course, any suitable battery can be used with these 
instruments; but the mercury cell is that gonorally 
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employed, requizing mo porous 

ordinary preserve pots would of 
chemicals required are zino, mercury, sulphuric acid, 
with platinised silver and guttapercha-covered wire. 
the bell instrament the “ exterior indicator on the dial 


transitory currents of electricity traversing a auitable 
eoil of thick wire, and is only rendered magnetic at 
the moment of the passage of such current, by which 
means it ie deflected either to the right or to the left 
as the case may require, and is retained in ite position 
by a powerful permanent magnet of the 

form; and these being fixed away from, and out of 
the influence of the coils, are not affected by atmo- 
spherical charges of olectricity, and, having their 
‘keepers’ constantly attached to the poles, retain 
their magnetism for a prolonged period; and by a 
recent and very simple arrangement, these permanent 
horee-shoe magnets can at any time be recharged to 
satoration without disturbing the instrument or send- 
ing an inspector to perform this duty. The indicators 
can likewise be retained in their position by a very 
simple locking apparatus, so that no unusual vibration 
of any kind can alter their position. The coils, also, 
being wound with wire of considerable sectional ares, 
allow ordinary charges of lightning to pass freely 
to ‘earth without injury to the instrument.”—Taazs. 


(12291.J]—Nature Printed Leaves (U.Q.).— 
Bobo“ will find a description of the carbon printing 
process in the Photographic Almanacs for 1870. 
He can aleo obtain Mr. Johnson's specification from 
the Patent Office, ‘Manufacture or Production of 
Photographio Pictures,” 1869, or go there and look at 
it. Bat possibly some of your readers will write a 
short description of a process which has not, I believe, 


{| been described in the ENGLISH MEcHANIC.—SavuL 


RyMxga. 


(12911.]—~Hiydraulic.—Some of the answers to 
this query exemplify the absurdities into which the 
mere thecrist is often led. Let me ask H. Meyer and 
4 C. R.“ to stir a little sawdust with a glass of clear 
water and then suck the water up through a tube. 
They will observe the sawdust crowding in from above, 
beneath, and from all sides—of ceurse following the 
water. They osn then draw their own inferences. 
“C. R.” talks of the sarface-water descending in 
obedience to atmospheric pressure.“ Now, the 
atmosphere acts in the same way as & solid piston on 
the surface of the water, presaing it down, and the 
reaction of the bottom of the well presses the water up 
as much as the atmosphere presses it down. Let us 
suppose a particle at the mouth of the tube kept in 
equilibriam by opposite equal forces all round it. 
When the pamp is worked, and consequently the 
downward force on the partiole partially removed, the 
upward force, which was before neutralised, now forees 
the particle upwards, and fresh particles rush from all 
sides to supply ite place. Thus the liquid at the 
month of the tube being sucked up, water rushes in in 
all directions. Fora fall explanation of the phenome- 
non farther particulars would be required. If an 
ordinary well, the water would quickly subside to the 
level of neighbouring springs, and would not wait to be 
pumped ont. One thing is certain, the water would 
be homogeneous from top to bottom. The following 
theory would explain the facts stated. The ordinary 
water level being 10ft. from the bottom, the rain would 
raise the water level of the neighbourhood another 
10ft. (say). During the continuance of showers 
the surface of the well would be above the gradually 
rising water-level, so that there would be a percolation 
from the well outwards which would purify the water in 
the well, so that finally it would be filled with nearly 
pure rain water. The lowering of the surface of the 
well from the daily domestic use would about keep 
pace with the sinking of the whole water-level of the 
neighbourhood, so that there would be but little 
percolation through the sides. When, however, the 
water had sunk 10ft. (that is, to the natural 
level), the consumption would lower the surface 
of the well below this level, and the percolation of 
spring water would render the well again brackish. 
There wonld be a more constant supply at the natural 
level. This being a very interesting subject, farther 
particulars from “Glaston” wonld be of general 
interest. Does he think the theory will fit the facts as 
he sees them ?—ALEPH. 


12311.. —Hydraulic.—From what source C. R.“ 
derived the information embodied in bis reply to 
„Glaston“ (see p. 518) it ia not easy to imagine. It 
seems rather one of the old sort of foolish practical 
jokes that have been condemned by all sensible corre - 
spondents cropping out again. Glaston“ can hardly 
wonder that when to his usual 10 ft. of water, of “brackish 
and salt“ quality in the well. an addition is made 
of pure water 151t. deep (sufficient to tiil the well), the 
quality of what he obtains by pamping is greatly im- 
proved. This improvement will remain unaltered until 
he has drawn the water down again to ita old level of 
10ft. deep, becanse in the mean time, so far from any 
more water entering the well from the springs or the 
drainage of the water-bearing stratam, tho water of 
the well is, on the contrary, percolating ontwards, from 
the fact of its surface-level being higher than that of 
the water in the ground outside. As soon, however, as 
the well is drawn down to the old level of 101b. deep, 
then for every gallon pamped out a gallon of brackish 
and salt water enters from the sarrounding ground, and 
the quality of what is pamped ap will very rapidly re- 
turn to its normal condition, or what it was before the 
rain - water was allowed to run into the well, “C. R.“ 
saya truly enough that the end of the suction-pipe 
being near tho bottom or bigh up dues not matter 
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generally. In any case the water immediately opposite 
and surrounding the entrance to the pipe in first drawn 
in; and I have known of a briek-bat that had 


In | fallen into a well being sucked right up the pipe into 


the valve-box, in a case where the pipe which was only 
10in. diameter had to supply three 10in. pamps working 
at high speed; bat then the end of the pipe was ver 
deep in the pump-hole, and had no basket round it. 
aes a say that the pamp broke down instantly.— 


(12889.] —Veneers.—" Shanington” can obtain 
veneers any size and quantity as well as quality, at a 
warehouse in Shoreditch, or the Cartain-road, London, 
at prices to snit his pocket. If in the country I will 
execute a commission for him free of charge, less the 
cost and packing—that is, if he advertises his address 
in the Mecuanic.—SamMvEtL SMITHRR. 


12847. —Stroke.—1 should like to make a fow 
remarks on Molesworth's formula for the weight of 
the fly-wheel; if I should be in error, " P. W. H. J.” 
or others will kindly put me right:—W = weight of 
the rim in owta, = ES (. P being the total average 
pressure on piston in pounds, S = stroke in feet, and 
D = mean diameter of wheel in feet, D = stroke x 31 
or 4 generally. Buppose D = 4 8. and abas in 
the formula (1), we get Wa wi” j TAP 
sion in which W is made to depend on P. Now, it is 
evident that W should depend also on the speod of the 
engine, and also on the namber of pevolations per 
minute, and thirdly onthe degree of regularity of motion 
required, acoordingto the purpose for which the engine 
is intended. A rapidly-moving fly-wheel has, ceteris 
paribus, more vis viva than a alowly-moving one, and if 
of the same weight will cause the ratio of the least velo- 
city to the greatest to be more uniform. In the case 
of a pamping-engine irregularity.does not matter mach, 
bnt in some manufactures a very regular motion is 
required. No fly-wheel can produce s uniform motion. 
Would not some secondary compensation be usefnl 
along with the fly- wheel ?—PHILANTHROPIST. 


(12352.] Centrifugal Pump.—Before assuming 
the duties of monitor to carreat an error which A., 
Liverpool,” presnmes or fancies, from rather indifferent 
grounds, that I have formed, he should have tried a 
simple experiment with water confined in a tube in the 
manner suggested. The arrangement I proposed is 
more like the princtple of an ordinary injector than 
the spray apparatus to which heallades. Doubtless, if 
an orifice for the escape of the water was provided, 
about an inch in diameter instead of Gin. or 60, the 
water would be driven out in the form of spray, throagh 
the opening, sapposing no considerable length of pump 
to be attached; but if this spray be made to pass 
through a bent tube, or a coil, water issues out in an 
undivided column. A., Liverpool,“ may also try 
the following asa way of getting him to understand 
what sort of an arrangement I wished to suggest to 
4 Tenchable.““ Procure a copper or brass pipe a couple 
of inches in diameter. To this solder a tube some- 
what larger, and of any shape, or screw both together, 
which is the best plan. Dip the end of the apparatus 
thas formed in a vessel containing water, and allow 
steam to enter a little below the joint. Tho stoam feed 
is to be pointed upwards towards the top of the tube 
bent in the form of a siphon, and I could guarantee 
all the water will pass through the apparatus in a few 
minutes. Of course the condensed steam will have 
mingled with the water raised, but in pumps for mines, 
quarries, and general drainage works conducted under- 
ground, this, in my opinion, is 2 desideratam, as the 
exhaust steam is thas easily got rid of. For a drink- 
able fluid condensed steam from an iron boiler is very 
pure, and when mixed with other water tends to Tantay 
ee and remove or precipitate impurities. Bat as 

o not wish to enter on dangerous and forbidden 
ground, over which Montaigne holds undisputed sway, 
the question of puritication by condensed steam may 
be left out of consideration until some other time. 
“ A., Liverpool," may confine the water to be raised 
in a reservoir, natural or artificial, which is covered 
over air-tight with an iron or air-tight lid. At the 
bottom of the vessel form an opening, and attach a 
valve opening inwards, through which the water enters 
to find its own level. To an opening at one side, near 
the bottom, an exhaust pipe is to be attached, with a 
ball valve and metallic saddle a little above the janc- 
tion. When the water has filled the reservoir to within 
about an inch of the top allow steam to enter throngh 
the lid, from a pipe communicating with the boiler. 
The water will at onee raise the ball valve, and ascend 
through the pipe from the pressure of the steam above, 
while the bottom valve is closed simultaneously from 
the same cause. In this experiment the steam does 
not so soon eondense as in the former, bat expands 
aud filla the space formed by the forced descent of the 
water. A., Liverpool,” may hold a different opinion, 
but when steam does not immediately mingle with a 
cold fluid or water of colder temperature, bat merely 
reste upon it, as it does in this case, no condensation 
takes place until 2 comparatively long period has 
ulapacd, and the upper surface of the water has time 
to influence the entire volume. In fact, the heating 
and compression of the thin layer of inolosed air at the 
top tends to maintain the temperature, and if steam 
is admitted when this space is ülied, and instantly out 
off, the quantity admitted from the force of expansion 
will be suflicient to empty the vessel if not dispropor - 
tionately largo. To obtain a eontinuous sapply from 
this sort of pump the reservoir might be partitioned 
off in two divisions, and farnishod with double valves, 
feod, and exhaust pipes. Or A., Liverpool,’ may 
take two cylinders of equal dimensions, titted with 
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bottom and ball valves in the same manner. In the 
inside of each 
piston. The action of the floating piston is thus ex- 


plained : Water is made to enter the bottom valve with 


such force as to raise the float. To this is attached an 
upright rod, which, when raised with the piston to a 
certain distance, lifts a sliding cover from the face of 
the steam feed, and allows steam to enter, which at 
once forces down the piston, which at a part of its 
stroke brings down the sliding cover and closes the 
feed-pipe, while a cerresponding rod attached to the 


opposite side of the piston opens the exhaust port. In 


none of the above experiments is the steam instantly 


condensed,” as A., Liverpool,” appears to think in 
one case where he makes an opening for the raised 
water above the steam nozzle. If I understand 


“Micawber” rightly, he says a continaous jet of high- 
pressure steam divides and passes through a fluid body 
like a bar or sheet of red-hot 


of any temperature, 
metal. It cannot then on entering be instantly con- 
densed.”—Rat-Tat. 


[12856.)—Malleable Castings.—The cast iron 
enerally preferred for making 
malleable castings, finely-divided peroxide of iron being 


from red hematite is 
the acting agent in the process, removing carbon from 


the surface. The castings, which are very brittle when 


removed from the moulds, are packed in cast-iron cra- 


cibles with powdered red hematite, and submitted to 
heat in a furnace somewhat like a cementation cham- 
ber. All the apertures are elosed and heat slowly 


applied and continued for from three to five days, ac- 


cording to the depth of malleability required. Castings 


prepared in this way beoome brittle on being heated, 
and are generally worked cold. M‘Haffie has adapted 


th 
machinery, and it is largely employed in the manufac- 
ture of keys, buckles, gan-locks, toothed wheels, screw- 


propellers, 4c. It is possible to case-harden the arti- 
cles when finished, so that steel, malleable, and cast 
iron are to be found in the same article. If the goods 
are more than fin. thick, a kernel of very soft cast 
iron is always left in the centre. Any description of 
good cast-iron can be made malleable by this process I 


believe,—B. M. J. 


112408.) — Quill Pens.—There are two methods of 
uills for pens. In one the quills are 
suspended in a strong vessel containing water which 
reaches nearly to the ends of the quills. This vessel 
is capable of pune dosed perfectly steam-tight. After 

s to three or four hours’ hard boil- 


preparing 


submitting the qu 
ing in this position they are withdrawn and dried. 
The next day they are cat and the pith withdrawn, 
are then polished with a piece of cloth, and stoved. 
aoe pee yields the best pens; but in ordinary 

Fahr.) for a fow seconds, scraped with a blunt knife, 


lished with a piece of woollen cloth, and stoved. In 


th processes the stoving must be very mild.— TAOERB. 
(12432.)—Testing Beer and Spirits.—“ J. W. 


F.” can ascertain the strength of a sample of beer or 


spirits by Sykes’s hydrometer. Price, with tables 
(glass), from £1 to £1 108.; (metal) from El, second- 


hand, to £4 4s. new. Thebeerand the spirits should, if 


they contain sugar, salt, or any other matter in solu- 
tion, be distilled, and the ori bulk made up with 
water before the hydrometeris used. The operation is 
conducted as follows:—Take a glass flias holding 
sufficient liquid to float the hydrometer, make a 
mark in the neck, and fill to the mark with the beer or 
spirits. Transfer toa retort, washing out the flask 
with water, the washings to be added to the sample in 
retort. Distil over in the retort (asing the marked 
flask for a receiver) till about two-thirds of the liquid 
has come over; fill the flask up to the mark with 
water, and test its contents by means of the hydrome- 
ter. Should “ J. W. F.” 
I shall be happy to give it. If he requires to test the 
beer to find its original strength before fermentation the 
proce is more difficult. The above operations shoul 
conducted at or near a temperature of 60°.—R. H. 


[12482.] Testing Beer and Spirits.—The reply 
by“ M. A. B.,“ p. 519, is erroneous. Sykes’s hydrometer 


will test spirits oniy. A instrament cannot be 
purchased so low as the highest price he states; the 
rices range from 40s. to 90s. Beer can only be tested 
y distillation, and is the method used by the Excise to 
find the original gravity. The saccharometer is used 
to try the wort, but after fermentation it would not 
pra the stren age 5 sare show arte much 
nger than ale, h the first | t be the 
weakesat.— INLAND, rn a 


[12486.]—Chromo-Lithography.—In the fol- 
lowing short description of this art it is as well to com- 
mence at the beginning—the quarry. The stones used 
area kind of limestone ; their qualifications are—to 
effervesce with an acid, easily affected by grease, and 
absorb water readily. They are found in various 
conntries, but the best come from Solenhofen, in 
Bavaria. They are there sawn into various sized blocks 
of the average thickness of gin. or 4in, When they 
arrive at their various destinations they have the ap- 
pearance of ordinary paving-stones. The history of 
the invention may be summed up thus: Aloys Senne- 
felder, a poor author, residing at Munich, in Bavaria, 
about the year 1796, being anxious to publish his writ- 
ings cheaply, experimented for this purpose. He found 
that soap, wax, and lampblack melted together, made 
into ink, when written on plates of various metals, and 
allowed to dry, resisted aquafortis. His mother on a 
certain occasion wished him to take an account of 
some linen that had to be sent to the laundry. Having 
nothing else at hand, he wrote iton a stone with the 
above ink. After he had written it, the happy thought 
occurred to him to try and print from it. He eat away the 


cylinder insert a floating air-tight 


0 A 1 in the construction of various portions of 


they 


prac- 
e quills are merely plunged into hot sand (212° 


uire farther information 


ancoovered surface of shostone by strong act, and printed 
ie the 1 8 pment his, in 1 Mier 
o beginning of poly-autography, as it was a 
called. This eating away by acid he afterwards found 
unnecessary ; and it be as well to state that every 
original idea—i.e., the foundations of this art—was 
invented by Sennefelder alone, the introduction of im- 
proved machinery, Ko., being common to many other 
inventions. The chalks, which are similar in appear- 
ance to the ordinary crayons, as also the ink, are com- 
of tallow, virgin wax, shellac, common soap, and 
ampblack, in various A pe selene The printing ink 
is composed of burnt oil or varnish, and lampblack, or 
whatever may be the colour required. The stone is 
made to a zey fiat-grained face on the one side 
for drawing on; by p over it another stone, the 
upper one is kept in on, and the sand which is 
placed beforehand between the two produces with water 
the fineness or coarseness of granular surface sought 
after. The stone, when dry, receives the drawing by 
the artist, who proceeds exactly in the same manner as 
he would on paper, with a crayon (only more carefully, 
as every mark that is placed on the stone will after- 
wards print), a painting or drawing to be reproduced 
having been previously placed before him. In a simple 
white and black representation the subject is all drawn 
on one stone; where there are more colours than one, 
a separate stone is required for each, as it involves a 
fresh printing for every hue; there is one colour only 
to a stone. Ina picture containing a dozen there will 
be as many stones, bat the number of tints or colours 
vary very much. There is first the key drawing, having 
the main outline, and such parts finished which may 
appertain to it; this is, in fact, a map of the whole. 
This key or map is printed and then transferred or 
“ pet off” to all the other stones wanted to complete 
the picture, as many impressions from the key-stone 
being taken as there are transfers wanted.. The artist 
roceeds to draw in each tint in its proper place, in re- 
tion to the paining before him as copy | the parts 
of the drawing which may be in one tint), one colour 
only to a stone. On the key-stone, near the edge, he 
draws certain marks which are transferred with the 
key drawing to the others. Exactly on these marks on 
every stone the printer drills a small hole, sufficient to 
drop a needle point into. In each succeeding impres- 
sion the marks which are printed from the key-atone 
to the paper are pierced by the needle, and so carried 
with the paper to the new stone; the needle drops into 
the hole. He does this with great care, by lif up 
the edges of paper, &c., to seo if all is right; the needles 
are then abstracted, and the paper left on the stone. 
This, properly done, is technically termed a correct 
register. The stone, which is in a moving tray, having 
been previously damped, then iaked by roller, the 
leather tympan is shut down over it, the whole drawn 
very tightly beneath a boxwood or other hard scraper 
(this gives great pressure), and so on for every impres- 
sion to the end of that particular colour, And, again, 
this process is begun and carried through with every 
stone required to perfect the copy of prototype. A 
litho-press, by the way, somewhat resembles the ordi- 
nary Stanhope printing- press. The leather which is 
pulled down on to the stone in the lithographio answers 
to the tympan in the other; but in the ordinary letter- 
press simple downward vertical force is used—in the 
other the stone is moved by a handle over a roller and 
under the fixed scraper. There remains to be described 
the process between the time of its leaving the artist 
and the arrival at the printer's. In order to render the 
drawing capable of being printed from, a weak solation 
of acid is poured over the surface, which unites with 
and neutralises the alkali or soap contained in the 
chalk or ink, and renders it insoluble in water, other- 
wise it would all wash out. When the printer is about 
to take an impression, he first wets the entire surface 
with a spongs filled with water, and where the drawing 
is, being greasy, remains dry; every other part of the 
surface absorbs the moisture. A roller, properly 
covered with printing ink from a alab, is now moved 
over the whole upper surface of stone; the oil or 
varnish contained therein attaches itself to the por- 
tions where the drawing is—nowhere else. The damped 
paper is then laid over it as before described. To ren- 
der this acconnt more definite, it ought to be stated 
that the same sheet of paper that receives the im- 
press from the key-stone (not the transfer sheets—that 
is a different business altogether) receives also the 
impress from each and every other of the colour stones 
separately, till it has obtained all their contributions, 
and so the cromo-lithograph is brought to perfection. 
Lastly, the principlea involved in this art are the 
mutual aversion of grease and water, and the absorb- 
ing power of the stone for both._— A Worxmva B. 


[12488.]-Chess.—Of course any re-entering (or 
endless knight's tour answers this query, and it is easy 
to invent no end of re-entering as well as of nonre- 
entering ones; bat it seems to me impossible for a 
tour of the whole board to form a symmetrical pattern, 
and I should like to know if any proof of this impos- 
sibility exists. It is easy to render Mr. Meyer's tour 
(p. 546) a regular pattern, by turning two of the white 
lines, namely, instead of those going from 7a to 6c, 
and 5b to 4d, let the former go to 5b, and join 6c to 4d. 
Bat then it becomes two separate endless tours, of 82 
stops each. Again, I find it easy to cover symmetri- 

y 62 squares, either with a re-entering tour or one 
whose ends are separate, and any 62, I think. Bat it 
seems essential to omit 3 squares. Is this dependent 
on 64 being an “evenly even” number 7 Can it prove 
necessary for a symmetrical pattern to cover an „ oddly 
even,” or one whose half is odd as 62 ?—E. L. G. 


(12444.)—Day and Night Telescope.—The 
word“ unveiled,” in reply on p. 519, should be “ in- 
verted. — PHILANTHROPIST, 
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(12457.]—Geometry.—To inscribe the largest 
rhombus in a given triangle A B C, with one angie of 
the rhombus at A, you have only to bisect that angle, 
and the line will meet B O at the point whence parallels 
to A Cand A B will form the rhombus. “ P. W. H. J. 
p. 646, only produces a rhomboid.—E. L. G. 

[12458.] — Blowing Apparatus.—If “P. W.H. J. 
(p. 519) will kindly show a working plan of his srrange- 
ment, ans J an old engine cylinder as a basis of 
operations, he will confer an additional favour. We 
may add, there is a three-horse engine on the premises, 
which can be used for working his air-pump.— 
SINPLEX, 4 

112467.) - Nitrate of Soda. This is likely to fall 
in price before December. Liverpool is the best market 
to buy in, export and import ship, but it depends wher 
the purchaser resides. It has been at 13s. per cwt 
this season, 15s. in July, and 14s. 6d. on the lst af 
August.—Sopa, 

(12481.]— War Moth.—"R. A.“ can destroy the 
maggot of the wax moth in his empty combs with 
cyanide of potassiam (poison) Break up @ couple et 
ounces of the salt into small pieces, strew them on a 
board, and place the combs so that the vapour gir: 
off may readily permeate them, covering over the who! 
with twe thicknesses of wet cloth, and leave it thus fa 
12 or 14 hours. I thus destroyed upwards of 300 six. 
worm chrysalides in their cocoons, so as to preserr 
the silk uninjured, and fit to wind off.—Groac 
Fox. 


[12482.] —-Integral and Differential Calculus. 
—Withont some knowledge of the integral and 
differential calculus it is absolutely impossible t 
peruse works on natural philosophy, in which th: 
effects of the laws that are observed to govern thi 
material world are reduced to calculation. The ordinary 
processes of geometry ‘and metry are suficien 
for the mensuration and discussion of straight linea, 
and of figures contained by straight lines; bat tbere 
methods fail when we come to discuss carved Hues 
aud figures bounded by carved lines. In mechanic 
we can consider only uniform forces, but must obtain 
the assistance of the calonlus in treating of forces 
which are continually from one moment fa 
another. The circumferences and areas of circles, as 
well as the surfaces and capacities of cylinders, cones, 
and spheres, are calculated by the method of the 
calculus. The different carves whose properties it 
investigates are very important. The 1 idm 
curve is useful in exhibiting the law of the diminution 
of tho density of the atmosphere, the eycloid in in- 
vestigating the laws of the pendulam, and the fal) d! 
the celestial bodies towards the centre of the earth 
In general, treatises on the caloniua are divided into 
two or three courses, each of which is snited to s 
different class of readers. Those who merely wish to 
acquire a knowledge of the calculus sufficient to undar- 
stand the elementary parts of physical science mey 
confine their attention to the differentiation of fanc- 
tions of one variable successive differentiation, the 
theorems of Taylor and Meclaurin, the effects a 
particular values of the variable upon a fancticr, 
maxima and minima, and the application of tk 
differential calculus to plane and spherical curvee, aret 
and areas, with corresponding integration. A previces 
knowledge of the elements o pomiar algebra, plane 
anda little of the spherical trigonometry, with a toler- 
able knowledge of conic sections. Ishould recommend 
a beginner to use Ritchie's “ Principles of the 
Differential and Integral Caloales,” or Todbunter 
Calculus. For those who may not have read a treatin 
on conic sections, Ritchie's would be a very admirabi 
book, for he supplies this want. After mastering th: 
contents of this book, the learner could App his koor- 
ledge to a variety of useful purposes.—W. H. C. 


(12504.] — Sketching from Nature. — 1 
Working B.,“ in his answer to Thomas King (p. 539), 
says that the great objection to a oamera lucida lies ia 
the difficulty of seeing both the image of the object re 
flected and the point of the pencil atthe same tims. 
This difficalty is oaused by rays from the object giving a2 
image which is farther from the eye than the pencil, 
and can be corrected by placing between the eye asi 
prism a lens, which gives the same divergence te tha 
rays from the pencil and those from the object. The 
eye must then be placed very near the edge of 
prism so as to divide the aperture of the pupil into 
parts, one of which sees the image and the other 
pencil. There is another form of the camera lucida, de 
vised by Amici, which is preferable, as it allows the 
eye to change ite condition considerably, 

ing to see the image and the 


the 
tos 
the 


is at right angles 
to an inelined 


“vw 


zw L 
prism, are totally reflected from its base 
emerge in the direction G F. They are then 
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reflected from tho glass plate at F, and form 
& vertical image of the object, L, which is seen by the 
eye in the direction K L'. The eye, at the same time, 
sees through the glass the point of a pencil applied to 
the paper, and thus the outline of the object may de 
traced with great exactness.—E. B. H. 
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(12516.])—Mathematical.—It is absurd to 
pose that the numerator will ever be “theoretically 
equal to the denominator,” for it will evidently always 
have one figure less. Stated in a form different, thongh 


radically the same, we have ‘l = 10 Met 
. 1 1 1 
infinite series on the right is > ALEPH. 


L Xenophon” has also answered this query.—Ep.]} 
[12517.] — Mathematical Machines and 


[12604.)—Sketching from Nature—I have 
pear the instrument — r ae 1 maer 
gr gcouracy was req not necessary 
have it so large; all that must be attended to is its 
relation to the size of the canvas or paper. It your 
canvas is 2ft. long you may employ the frame 2ft., 1ft., 
or only 6in. long, remembering that it must be beld 
before the eye, as the canvas must be, at the dis- 
tance of its length. But it is rarely required. 
The best plan is to place your paper or 
canvas at the distance stated, bat so low as to 
allow you to see over its upper “p some prominent 
objects. Mark their places on edge. You can 
then, if you like, do the same with the sides, bolding 


alter the focus; for a convex lens, the formula is +2 


m > where 7 is the focus for parallel rays, u the dis- 


tance of the object from the lens, and v the distance 
of the image of it from the lens, all distances being 
considered positive. Why use sulphuric acid in a 
watch glass ? Although it is very heavy fluid it does 
not follow that it has the greatest refractive power, it 
is dangerous and corrosive. Bisulphide of carbon has 
great refractive power, bat Mr. Bottone could tell you 
better about subject than I. There would be a 
great loss of light by the four reflections from mirrors. 
— PHILANTHROPIST. 


drawing material ap before you at the right level. | Tables.—The calculating machine made calculations 
y this means you can obtain wth your T square in- | of tables of logarithms, A., I understand. and when it] _ {12528.) Hay Asthma.—I pity and sympathise 
made an error it gave notice of it in some way, either | With your fair corres t I have for more 


than twenty years suffered from hay fever, in various 
forms, principally in the form of inflaenza, bat aleo as 
asthma. I believe there is no cure, but I can suggest 
a great relief. Let Tate“ get a friend to blow the 
ray of sulphuroas acid (one 5 to ten of water) 
through one of the toys sold to a jet of scent in 
her face (eyes shut) three or four times a day; also take 
three times a day about drops of strong spirits 
of camphor on sugar. Let her also keep her head 
cool, get plenty of fresh air, and splash the chest with 
cold water. Sea air is after all the only real means of 
getting rid of this painfal complaint.—OLp Boors. 


n2528.) —Hay Asthma.—“ Kate” ought to try a 


tersections, and fix very accurately the position of a 
number of objects. The intermediate spaces can 
then be filled in by the eye. A square eyeglass held at 
the right distance from the eye I have also employed. 
It is very usefal in estimating the size of animals. It 
represents one of the imaginary squares into whioh 
your paper is dirided.— M. Panis. 


(12607.])—OCricket-Bat Making.—The ordinary 
common cricket-bat is made from willow well-seasoned. 
Cat ont nearly the shape with a two-handle, one-edge 
paring-knife; the bat is then fixed in the lathe, the 
handle turned, then finished of with a plane and spoke- 
shave, and papered, refixed in the lathe, the handle 
bound with waxed hemp, finished off with two or more 
coats of brown hard varnish, papering down each 
coat before laying on the next. Of the superior sort 
of bats I can give no opinion; never had any hand at 
them, but always understood the best bats had cane 
handles.—SamMUEL SMITHER. 


(12511.]—Gas.—""R. A. H.,” at p. 520, says very 
truly that the poorness of gas and the consequent in- 
crease of gas bills require to be thoroughly ventilated. 
I am interested both as a producer (shareholder) and 
consumer of gas, and am one of those who believe that 
honesty is the best policy in this as in other cases. It 
is evidently unjust for gas companies to sell bad gas at 
the price for good, bat neither is it just for consumers 
to pay for gas, and complain if they do not get good. 


stopping or ringing a bell, or some such „It was 
left incomplete from the Government to give 
farther to its construction. It took several years 
to make it.— PHILANTHROPIST. 


(12517.] — Mathematical Machines and 
Tables.—I read some years a minute and lengthy 
description of Babbage's machine in a book, the title 
of which, to the best of my recollection, is The Boy 
Philosopher.” — EXCELSIOR. 


[12518..—The Island of Hayti.—All that I can 
say respecting your query is that Hayti comprises two 
separate states ; the Republic (formerly the empire) of 
Hayti, capital Porzan Prince; and Dominioa, capital | few inhalations of “ laughing gas.” It has cared many 
San pcr yh r 1 „5 5 cases of asthma.—Rart-Tar. 
France and Spain, bat acquired pendence g E « 8 
the French Revolution, after the most dreadful (12528.)—Hay Arthma — “Kate” were a 
gentleman I would advise (1) Daring the paroxysm 
cruelties on the part both of the n and the amoke an havannab, some returns, or out cavendish < 
French. Hayti, the west part, is still in . 20 once a day inhale for five sig le the vapour 
Dominica is reunited to Spain.—F. B. M. W. arising from twenty drops of creosote in half a pint of 
(12519.].—Acarus Crossil—The following ex- boiling water; (3) avoid smells, and go for a fortnight 
= a om 6 loar sent Ba the bi Anaren to the soa-side.—LAMBDA. 

rosse, Erg., e Electrical Society ndon, 28.)—Hay Asthma.—If “Kate” refers to the 
which I find in an old periodical called the Magazin- 9 5 ‘a May 81st, on p. 280 she will finda remedy 
of Science, in the number for March 18, 1841, with an | that has been very beneficial to me, a fellow sufferer, 
illustration, of which I inclose a rough tracing:— from violent sneezing fits in the summer season.— 
„Amongst other contrivances I constructed a wooden | Caus. 


Evidently, the right plan must be t should be | frame, of abont 2ft. in height, consisting of four legs 

sold by meman, bat paid for in 5 to its prooseaing 89 55 Pa at the 5 supporting pa] re, caper sesh ty aoe 5 
uality. example, if the it another a 6 and containing a third the | 6qual parts o egar and water boiling 

7 $ 85 authority quoted. by 4 4 5 herbs, as balm, hyssop, mint, southern wood, sage, or 


„Saul Rymea ” at p. 529 be correct, a thousand feet of | middle. (See Fig.) Each ofthese shelves was abont 
coal gas is worth hardly more than half as much as a | 7in. square. The upper one was pierced with an horehound, in a narrow- mouthed pot. and inhale the 


like quantity of cannel gas, but the latter, though dearer aperture, in which was fixed a fannel of Wedgwood | steam upon retiring to rest.—Jack or ALL TRADES. 
to the producer, is cheaper to the consumer. How can we | ware, within which rested a quart basin on a circular | (12593.)—Hay Asthma.—This complaint is sup- 
best reconcile these immediately conflicting interests ? | piece of mahogany placed within the funnel. When , not I think proved, to be sometimes excited by 
The plan tried of subjecting gas companies to penalties | this basin was filled with a fluid, a strip of flannel lhe ollen of grass or other plante that flower dari 
that supply gas of less than a minimum illuminating | wetted with the same was suspended over the edge of the hay season. I suspect it is also excited by chill 
power, does not work well, and has no tendency to the basin, and inside the funnel, which, acting asa when in a state of perspiration. I think it wise to 
produce improvement beyond the standard. If the siphon, conveyed the fluid out of the basin through guard against either risk by using Dr. Stenhonse's 
price chargeable were a fixed amount per thousand feet, | the funnel in successive drops. The middle shelf of | charcoal respirator, by day, and sleeping surrounded 
multiplied by the average illuminating power of the gas | the frame was likewise pierced with an aperture, in| by net curtains by night, wearing a thin woollen or 
supplied, there would be a constantly acting motive toj which was a smaller funnel of glass, which supported | merino dress, and using a cold bath every morning, and 
supply gas of the most economical quality both to make | ® piece of somewhat porous red oxide of iron from having plenty of fresh air always.—M. R. C. S. 

and use. If we assume that to be 20 candle-power, and | Vesuvius, immediately under the dropping of the upper 2580.1 -—N £ Plant.—Probably Reseda 
the fair price of 1,000 cubic feet of such gas to be (say) | funnel. This stone was kept constantly electrified by l 1 7 5 oT ` r 

58., 1,000 cubic feet of gas of 12 candle-power would be | means of two platinum wires on either side of it, con- ulcola. Dyers weed.— 1 RESSILIAN, 

worth only 8s., while that of 22 candle- power would be | nected with the poles of a voltaic battery of nineteen [12531.]—Flatting. — Use a little alam in the 
worth 5s. 6d.; it would then be soon decided what | pairs 7770 vee ane 2855 e N . 45 paint.—Rar- Tar. 

quality of gas it is best to make, whioh will depend | porce oaghs, the cells of w woro , as Dre — ting 

upon the relative coat of the place in question of okod] with water aud 1-500th part of hydrochlorio acid, 8 . a rigid ps 
coal and coke. There vould then be no temptation to! bat afterwards with water alone. The lower shelf very little, and nat care and regularity in la A it 
draw off the last dregs of poor gas to increase its| merely supported a wide-mouthed bottle, to receive 5 T 1 or regs TRADES ee ying 
quantity to the injury of its quality. The consumer | the drops as they fell from the second funnel. When | °™ ` 

would pay as he ought to do in B to the light this basin vas nearly 8 the fluid was poured back (12582.}—Republican Months :— 


ho gets, and the producer would profit, as he ought to | again from the bottle below into the basin above, with- AUTUMN. 
do, proportion to his success in prodacing the light out disturbing the position of the stone. The faid English 
needed at the least cost. I believe if this simple and | with which I filled the basin was made as follows :—I | pyench Months. Signi ſication. Months, 
jast principle of payment were adopted, it would be | reduced piece of black flint to powder, having first] 1. Vindemaire. Vintage Sept. 22. 
found more profitable to stop the process of gas making | exposed it to a red heat, and quenched it in water, to 9° Brumaire. Poors. Ock 22 
as soon as the poorer gas begins to be formed, 80 as to make it friable. Of this powderI took two ounces, 8. Frimaire 3 aleety Nor 21 
leave that in the coke, thereby rendering it a pleasant and mixed them intensely with six ounces of carbonate J j N 
fuel for household use. If coke could thus be rendered of potassa, exposed them for fifteen minutes to a ; WINTER. 
a generally acceptable fuel, a great deal of the smoke | strong heat in a black-lead crucible in an air-farnace,| 4. Nivose. Bnowy. Deo. 21. 
by which we are annoyed and injured would be pre- and then poured the fased compound on an iron plate, 5. Plaviose. Rainy. Jan. 20. 
vented, and thus another great benefit be secured by a reduced it to powder while still warm, poured boiling 6. Ventose. Windy. Feb. 19. 
simple act of justice and fair dealing.—PRII o. water on it, and kept it boiling for some minutes ina SPRING. 
112515.J—Mowing Machine.—I am made to state and bath. The greater part of the solable glass tins 7. Germinal Springing or budding. March 21. 
: fused was taken up by the water, together with a por- 8, Floreal. Flowery. April 20. 
that a piece of iron strack repeatedly on one place will tion of alumina from the cracible. Toa portion of Prairial Hay harvest. 
drop in two pieces. What I meant to write, if 1 did the silicato of potassa thus faced I addel ome . Peira. 7 maya: 
not, was that if e rod of iron be struck repeatedly on | boiling water to dilate it, and then slowly added hydro- sd oer 
one end it will drop in two pieces. I will undertake to reaper i 4 10. Messidor. Corn harvest. Jane 19. 
canse a jin, round rod, 12ft. 1 to fall in t laos chloric acid to supersataration.... On the fourteenth 11. Thermidor. Hot. Jaly 19 
: ' Hoe aan 1 oy ane day from the commencement of the experiment 1 12. Fructidor, Fruit. Aug. 18. 


ee tas T piste aga ats One | observed, though a glass lens, a few small whitish ex- 
5 a See r, ded s red ihe. x will | crescences, or nipples, projecting from about the 
. e Th 5 iO; I | middle of the electrifed stone, and nearly under the 
Pe anne ave proved.—ULD | dropping of the fiaid above. 4. On the twenty-second 
mas day these appearances were more elevated and distinot, 
(12516. -Mathematical.—The querist says that | and on the twenty-sixth day each figure assumed the 
the more 1’s you affix to the 1111 the nearer it ap- | form of a perfect insect, standing erect on a few 
proaches unity, but he might with equal truth say the | bristles which formed its tail,” A0. The letter then 
nearer it approaches 2 or 1,000,000, and hence argue | goes on to describe farther experiments made by Mr. 
that 1111 ad infinitum is = 2 or a million. Of course | Crosse in the same direction.—G. O. C. 


no number of the 1's can quite make it = 2 bat 112519.) - Acarus Crosali.—If I recollect right, 
9 these supposed new insecta tarned oat to be common 


„0. H. W. B.“ has given the rigorous proof.—E. L. G. | book worms, which swarmed in Mr. Crosse's library.— 
(12516.] -Mathematica).—It by no means follows | PHILO. 

that becanso the numerator continually becomesalightly | {12520..—Fluid Lens for Photography.—The 

lear that it should ever equal the . in focal points will be on the mirror, and is reflected on 
1; i 1115 2 to the groand glass. You can make one that way, bat 

mig te Uilt dt approaches, DIES. m EDS it aot gat w very. Brillant aleek; compared silk the 

numerator bas as many 1's as the denominator has | other kind when well made.—W. O. 

ciphers, and evidently no matter how many places we (12520.)—Fiuid Lens for Photography.—The 


take it never becomes than 1 focal length would be from Li to the plate, measuring 
bag ee 9° oe oven ante in the direction a central ray took first to the mirror 


equal to it, much less then equal to one.—PHILAN- | m', and from that to the plate P. Of course, Borni 
THBOPIST, the object nearer to or farther away from M woul 


(12534. —Spring Furnace.—Caunot A. E.“ 
mako a hollow fire upon his hearth with bricks and 
small coal?—Jack oF ALI. TRADES. 


112536.) —Spots on Whitechapel.—This may 
proceed from contact with soapy water before dry, 
the use of a soapy sponge io rubbing down before var- 
nishing, and bad varnish, or from a varnish brush that 
has been cleansed with soap or stood in soapy water.— 
Jack or ALL TRADES. 


[12585.)—Spots on Whitechapel.—The tra 
has become greasy or sweated the oil from being left 
under a warm cover for such long periods. Have it 
rubbed dry before washing.—Rat-Tar. 


[12538.] —Electrotyping.— There are so many 
causes that prevent the regular deposit of the solatien 
upon the mould, that it is almost impossible to pre- 
socibe a definite remedy for the bad deposit of which 
„ Daplex ' writes. However, as I have had to contend 
with a similar difficalty, I will readily give such infor- 
mation as I possess. prone that a good constant 
battery ia used; for, obtain a faie deposit, the 
current of electricity must be oontinnoas. II the 
deposit is granular, as seems to be the case, I shou! ! 
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try a less amount of metal in the solution and let the 
surface of the metal, which resupplies the solution with 
the amount of metal it loses by the deposition on the 
mould, be smaller. Perhaps the deposition is obtained 
too quickly on account of the too high temperature of 
the solntion. It was invariably the case with my own 
moulds, if I allowed the temperature to be too high, 
that they were coated with a rough deposit. Provided 
that the battery be in proper working order, the 
depoeit will generally be very regniar in cold weather, 
bat of course slowly formed. If you use a solution 
for silver deposit, the colder the weather is the better. 
It would be a good plan to move the moulds about in 
the bath now and then, and rather quickly. When 
the hollow parts of the mould are insufficiently coated 
rinse the mould in clean water, and apply a seratch- 
brush (which may be attached to a lathe), and make 
the solution a little stronger, taking care to move the 
mould frequently in the solutien.—W. H. H. C. 


[12588.] —Electrotyping.—Take some very fine 
wire and condact from the main, suspe a wire 
into the deep recesses, allowing the points of same to 
touch the bottom of recesses. Your liquid must be 
9 cee and frequently agitated.— Jack or ALL 

RADESB. 


112588. —Hlectrotyping.—In all probability, the 
cavities have not taken the substance used to render 
them conducting. Brash the monlds very carefall 
and thoroughly with a soft brnah, plentifally dusted 
with fine plambago. If your mo are of sealing- 
wax they may require slightly roughening with spirit. 
All depends on getting a nice brilliant, metallic-look- 
ing coating of plambago.—8. BOTTONE. 


(12589.]—House Fly.—Neither.—8S. BOTTONE. 


[12540.)—Poultry.—If the fowls are kept clean, 
weil-sheltered from wind and rain, have sufficient soft 
food, with greens, and a constant supply of good water, 
they will generally be free from disease; but if your 
fowl has the roup, it is caused by wet and wind, and 
terminates with a di from the nostrils and eyes, 
a thickening of the tongue; it is contagious, communi- 
cated to the other fowls by the water. Sepsrate him 
from the rest, keep him warm and dry, give him soft 
food and e a small quantity of Cayenne 
pepper, end b a grain of allspice. Wash his head 
and mouth with very diluted vinegar and 
evening. With this treatment fowls will y get 
well if not gone too far; looseness is the forerumaer of 
Tm diseases, when you see that alter their die!. 


(12548. —Light Shifting Hoist.—If B. Selwyn 
will fix a rod of wood“ hard” : } 
from wall to wall about ŝin. 
from ceiling, with movable 
wheel and hanger ae per 
sketch, it will answer his 
purpose, as it did mine. I 
a cross section, which 
I think he will be able to 
understand. A is the rod of 
wood, B pulley, C pin and 
nat, throngh the band D, 
which has an eye E for the 
hook of the pulley-blocks. 
This will 


revents it from capsizing. 

is is same as the smiths 
have fixed to their crane.— 
BTING. 


112548.]J— Light Shifting Hoist.—I send a dia- 
gram of a plan which will, I think, suit 8. Selwyn, 
which is both simple and cheap. Two cast-iron 
brackets something like A, with slot-hole cast in centre 
of each to receive a flat bar of wrought iron (aay) about 
2in. by lin., marked B in diagram, upon which to run 
a double- flanged pulley C (say) about 4in. diameter, with 
a turned spindle throngh it to support the two forks of 
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the strap D, through the eye of which hook yonr 
blocks. The bar of iron must be of sufficient length 
to allow the blocks to move from where the box is to 
be lifted from to the table, so that in lifting and 
lowering the blocks will hang perpendicular; of course 
it must be placed with ome end over the table and the 
other over the trolley. The bar must be fixed in its 
place by letting it project through the brackets at each 
end, and putting a pin through it. I shonld re- 
commend a pair of Weston'sa patent differential blocks, 
or some other kind of . blocks which 
will sustain the load at any required height without 
making it fast to anything. A pair of 5 owt. ones 


across the joist the brackets would require packing 
down to allow the flange pulley to clear the joists, or 
they might be left as shown, and the bar cranked down 
at each end. If this plan should suit S. Selwyn and he 
should require any farther information I shall be most 
happy to give-it. By a slightly different arrangemen 
he might, perhaps, be able to dispeuse with the trolley. 
If he wishes I shall have great pleasure in sending a 
diagram.— VIBCAS. 

112544. — Tarazaoum.—Dig up the dandelion 
roots; clean thoroughly; cut up into dice about jin. 
square. Spread ont to dry in the open air. When 

, roast in a coffee roaster till of a fine dark brown 
through. Grind.—S. Borross. 


[12544.]}—Taraxacum.— Gather the dandelion 
roots and wash, dry them in the sun, break them up 
short, and roast them ina revolving cylinder, either 
over or upon the fire.—Jack OF ALL TRADES. 


(12546.] — Protection for Steam Boiler.—Take 
marl burnt, forge ashes, and horse droppings, or 
cocoa-nut fibre, chapped straw, or hair, of each alike, 
and mix in proportion five of these to one of lime, used 
the asme as mortar.—Jack or ALL TRADES. 


(12547. —Pasting Cloth to Maps.—I succeeded 
very well by thoroughly wetting the back of the map 
ou a drawing-board, then putting thin paste on it, 
thoroughly wetting thin white calico to remove the 
dressing frem it, and carefully lay on pasted beck of 
map g wrinkles of air out with arrange ie tr 
dry slowly on top of a press under pressure. 
corrosive sublimate (10grs. to ounce) in paste if map is 
not tinted will preserve it from insects.—M. A. B. 


[12547.)—Pasting Cloth to Waps.—“ C. W. J.“ 


must get a piece of fine calico a little larger than the | red 


map, stretch the calico on a smooth board, and tack it 

all round as he stretches it with tin tacks, then paste 

the map and lay it on the calico, and taie a sheet of 

larger than the map, lay it on the map and rub 

own with the palms of the hands, when dry give it two 

coats of white size, and when that is dry use white 
varnish, after that cut it on the board.—0O. Coin r. 


[12547.]—Pasting Cloth to Maps.—Get some 
very common calico, cut it roughly to size, lay it on a 
smooth, clean board—a table leaf is firat nge 
it with water till it lies quite smooth on the board. 
Paste the map, and lay it on the calico, then rub with 
a clean handkerchief till all the air-bubbles and 
wrinkles are gone. Leave it on the board till quite 
dry, when it will almost fall off and be perfectly 
smooth. Proved.—A. S. Born. 


(12548.) — Flexible Black Varnish for 
Leather.—This is made of linseed oil and asphalte, 
in what proportions I know not. The blackness does 
not depend upon the varnish, bat upon the ground coat, 
for which purpose use lamp black; never throw away 
old oil-cans that are eeomed up, as that muck, as many 
throw away and call it, ic invaluable for auch purposes, 
and is easily dissolved with turps and heat.—Jack OF 
ALL TRADES. 


[12548.] — Flexible Black Varnish for 
Leather.—I use Brunswick black, or as some places 
term it black Japan; if too thick, thin it with s. I 
find nothing to excel both for cheapness and dara- 
bility. I use it for the wings and dash-boards of my 
carts and gig, and find it answers well.—Samvri 
EITHER. 


(12550.] —Soaweeds.—See back number, p. 817, 
No. 825, Vol. XIIL—A. G. Born. 


[12550.}—Seaweeds.—The weeds must be washed 
in two or three waters; then place each specimen on a 
eard, holding the roots against the card, and float them 
on the surface of the water, and spread ont with a fine 
5 instrument, after which well dry and press. 

RATIO. 


(19550.]—Seaweeds.—Treat them to a bath of deep 


strong alum water, and well wash in several waters, 
then —JACK OF ALL TRADES. 


[12550.] Sea weeds.—Place the specimen on a sheet 
of white letter paper or cardboard, having previously 
washed the weed in fresh water ; while still wet arrange 
it nicely on the paper, separating the branches with a 
pin; then press it gently down on the paper.— PHILAN- 
THROPIST, 


[1255L)—Pictare Framing.—Cat the moulding 
into the required lengths as nearly as possible at an 
angle of 45°. This is done by means of a “ outting- 
board,” or by a bevil. The lengths are then “ tried 
up” on a mitreing board,“ which you can borrow of 
any carpenter, or easily make yourself. Two lengths 
properly tried up will form right angles to each other. 
Prepare four wood corners 5 of letter L, same 
thickness as the moulding, and place one at each 
corner of the frame, passing a stout string four limes 
loosely round the whole. Glue up, and compress by 
twisting the strings up tightly with slips ol wood ; 
allow to dry twenty-four hours, and then finish with two 
date 3 each corner, or key with a slip of veneer.— 


[12551.]}—Picture Framing.—I find the best 
is to out the joinings in the lathe with a fine saw; th 
5 can be done remarkably quick and clean. 


[12552] —Aquarium.—tThe writer, who is passion - 
ately fond of the aquarium (or, properly, aqua viva- 
rium), would earnestly recommend W. B.,“ supposing 
he intends having but one, to go in for a larger 
tank than specified, providing it is convenient to do so. 


would be more than suficient, but no smaller are made.] When abont it the extra cost will not be much. I 
E and F are the joista; if it should be required to run it | would recommend the following—viz., Bft. long, 1ft. Gin. 


t | forget the number of eunces per foot). 
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wide (two cubes joined) x 1ft. Bin. deep. The be 
and ends should be of slate, whieh may be parchased 
for about dd. per superficial feot, ready 
moulded. Thickness of bottom, ljin. The giass 
be best piate, and strong, not less than 7/ n. thiok 11 
For coment, 
nothing will beat the old-fashioned » bod 
linseed oil, litharge, red and white lead, using 


properly dry, give, in sucecesion, three 
jepanner’s gold size. Previous to 
creatures, &c., the tank shoald be soaked for 
days, changing the water (say) three times. 

bottom with clean washed shingle to a 
A little rockwork, composed of tufa or 
tastefally together by firet the 
of Portiand cement, may be introduced, 
pleasing effect. If made of coke, it must 


in water, frequently changed, previously 
i ** the follo 
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tasis thereof. Minnows (which, in spite 


H. OB.“ may say to the contrary, 1 
the still water of the and grow fat), 
carp, and amall eels (N.B.—No sticklebacks) ; a 

of tritons (Christalus), male and female; a 


pair of the Hydroaspicens 
uire to be regularly fed, or mischief will soen resel 
These are the principal or permanent inhabitants, bgi ‘ 
a few novelties may when in season, such 
Groat Ihing to ts. guarded apeizstia trying 19 keap ec 
great thi gu g to tos 
much animal life, and 5 alo 
to preserve the proper balance. If intended to 
in a window during summer, a piece of green 
aper should be pasted over the glass nert the 
The only thing now re besides supplying 
to compensate the loss evaporation, is to let the 
aquarium take care of itself, and it will remain a 
“ thing of beauty and “a joy for ever.“—Busr B, 2 j 
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most lively—minnews 
gudgeon are quite useless. 
a native of Italy. 
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[02552..—Aquarium.—I know of 2 
eee but hard 
in 

framed top and bottom. The bottom, 

mahogany, the top a frame movable, 

four dowells, sides and ends rabbeted i 

(patent plate or patent shoet), bedded 

not putty, bottom screwed firm 


the inside of bottom also coated over 
ani a sheet of glass laid upon it; well fit 
water from the wood effectually, any 
wood work inside exposed to wet to be 
both bottom and top Mrge enough to form exitii 
projecting moulding. Outer angle of uprights remit 
rabbet for glass of top must be outside, flat ball u 
each corner, bat good workmanship essential. Golds: 
silver fish, few ef coral or rock, keep it 
iu the dark part of yeur room, light of a window 
the fish, it is unnatural. Water- plants are pretty, bek 
grow fast and give much trouble; the one referred 
has a fountain, this is right ina greenhouse bet iz 
venient in a room.—Aqua. 


IIa552.]— Aquarium —Let the bottom: te eile 
plate-glass sides, oemented with caustic Iime and boiled 
oil beat up in the shape of stif patty. —Jacex or AM 
TRADES. ; 

1125562.)—Aquarium.—Zino is the best: fe Be 
bottom and angle bars, ure stout glass (plata, if p 
sible), coment with red lead putty, fr it on any asl 
after dry and painted.—M. O. 8 . 

(12555 ]—Packfongor Chinese White OU 
It is an alley of 7 paris of zing, 2° parts of c 


Ava. 16, 1872. 
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and 6°5 of niekol. H has a great resemblance to 

German silver, and is used for plating metals. The 

1 of the query I am unable to answer.— 
1ROAS. 


(12555.] —Packfong or Chinese White Copper 
—Contains nickel, copper, tin, and a small quantity of 
arsenic. It ia much ased for making those elegant 
mirrors, for which the Chinese are so famous, also for 
gongs, &c. The value of this alloy is not exactly 
known to me; I only know that the mirrors themselves 
can be bought at about 1s. each.—S. BOTTONE. 


[12555.]—Packfong or Chinese White Copper 
—I have heard it stated is a composition of cobalt and 
copper, another told me it was composed of one part 
of bismuth and copper, and that tbey forge it into 
gongs and various articles as we forge Mantz metal. I 
for one hope to get some information upon this.— 
Jack or ALL TRADES. 


112555.] —Packfong or Chinese White Cop- 
per.—This is an alloy of the metals arsenic and cop- 
per, formed by fusing together in a closely covered 
crucible 2 parts of metallic arsenic, and 4} to 5 parts 
of copper clippings or filings, both by weight. The 
metals aro usually arranged in alternate thin layers in 
the crucible, when the whole is capped with a thick 
layer fof either common salt or powdered charcoal. 
The product is a white, hard, and alightly ductile, 
metal, permanent at ordinary tem tures in the air, 
and susceptible of a high polish; bat it is decomposed 
by a temperature considerably below redness, yielding 
copious fumes of arsenious acid or white arsenic. 
Packfong was formerly much used for the scales of 
thermometers, quadrants, and other instruments, dial- 
plates, candlesticks, &c. Usein China similar. As it 
contains 10 to 12 per cent., or more, of metallic 
arsenic, and is readily acted on by acida, it is quite 
unfit to be used as na material for drinking vessels, 
household ntensils, &. In these realms it has long 
been superseded by the alloy of nickel and copper, 
Somon T called nickel ailver or German silver.” 
—AROTES. 


[12556.}—Soda Water.—The above generally 
sold, except by medical halls, is only common water 
charged with carbonic aoid gas by a machine. Mineral 
water makers generally have four numbers of soda, 
they contain various quantities (4grs. to 20grs.) of soda 
carbonate per bottle. These are not wholesome to be 
5 drinking, except under medical advice.— 

[12557.)}—Nickel Silwer.—The alloy generally 
waned for epnons, forks, &c.,is a mixture of eopper, 
nickel, and zinc. Having a nearly white colour it is 
called German silver, aad sometimes nickel silver. All 
bat the commonest goods are electro-plated. German 
silver is the only alloy of nickel in general use. An 
alloy of nickel and iron bas recently been deposited on 
fenders and similar goods. Pure nickel unmixed with 
other metals is never employed. It is a magnetic metal, 
resembling iron, and having a high fusing point.— 
ALFRED H. ALLEN. 

[19557.)—Nickel Silver—tie an alloy which oon- 
tains variable amounts of nickel, ranging frem 4 to 20 
per cent., according to quality —S. Borronsz. 

[12558.]—Boot and Shoemaking.—I have very 
large feet. When young, I was foolish enough to t 
in wearing shoes not quite big enough, an effect of 
which has been to cause tho joints of my big toes to be 
ewelled and tender as “ Irish Meshanic ” says his are. 


three pieces longitudinally, so that by drawing out the 
middle pieces the others would be made quite loose in 
‘the shoes ?— PHILO. 

[12586.}—Boct and Shoemaking. — Nothing 
easier. See the following sketch :-—Sapposing you have 
a bunion at E, a prominent big Ben at O, a ticklish 
little ona, outer joint, the shoemaker should pare and 

` rasp your last down at er from A to B, and fit a stout 
instep leather upon it, coming half way up the block, 
then your risers on from C to D. Your bunion 
ah be made fast to the bleak of last that it might 

be drawn with it; the risers fer toe joints made fast at 

C, the remainder loose across to D, the instep loose 

from A, but fast at B. Now to draw c 

your last, even if your foot was half A 

as large again st E and D across l N 


the joints as acroas the instep, yon 
ould get it out. Take the block 


Pincers and draw 


the edge of last where the 
left it, and keep that from 
biting the upper or tearing it. Tarn 
the boot bottom upwards, and 
taking the heal in the po of the hand, give the shoe 
a blow with a hammer in the waist, apply the hook in 
the usual way and it is done.—Jack or ALL TRADES. 


'  (12557.)—Nickel Silver.—A superior sort of 
German ai 


Paves. 
, _ (19659.)—Cleaning Oil Paintings.—ThisI have 
. Gone with good effect by sprinkling them with common 
table salt and exposing them to the night dew. Wash 
| Tah sponge and pure water. No sosp.—Jacx or ALL 
Ea 


on 
k 


silver, nickel and spelter.—Jaock or ALL 


(12550.)—-Oleaning Oil Paintings.—I they are 
valuable don't do it, unless yon are well asequainted 
with the manner in which the picture was painted, or 
you may spoil it altogether ; you might lay a damp 
cloth on it over night and clear off the dirt in the 
morning; this is about alla man unacquainted with 
pictures ought to do. It takes years of study to be a 
good picture cleaner. He must understand the painting 
of pictures as well as an artist, bat need not be able to 


(12560.] Varnish for Marbled Edges.—They 
are never varnished, bat burnished with an agate atone. 
If you hammer the back of your book properly, the 
front will become a nice hollow withont steps. This 
should be done after the boards are put on before 
covering.—M. O. 


112560.] — Varnish for Marbled Edges.— 
Semper Paratus must put the book between boards, 
and screw up tight in a press, and use an agate 
burnisher, pressing it very hard backwards and for- 
wards; the top part of haudle must rest on the 
shoulders. Keep your boards jin. above the edge of 
book.—C. CoLzBy. 


[12560.)—Varnish for Marbled Edges.—Use 
glaire and burnish with a tooth. A dog's tooth, the old 
masters would say; but I havo uscd any I could get so 
a as the enamel was perfect.—Jack or ALL 

RADESB. 


(12560.]—Varnish for Marbled Edges.—These 
are not varnished, but burnished with an agate.—S. 
Borroxx. 


(12561.)—Carving Book Bdges.— This process, 
called rounding, is as follows:—Having pat on your 
end papers, glued up the back, and cat tho fore-edge, lay 
the book on your press, or other solid support, with 
the back to the left, beat the upper edge of the back 
over towards the fore-edge with the hammer, helping it 
over with the thumb of the left hand from to 
bottom ; turn the book over and treat the other side the 
same way; repeat this till you have a nice round on 
the back, and the fore-edge will have a corresponding 
hollow curve. The shoemaker’s flat faced hammer is 
the best adapted for bookbinding. Let the glue on the 
back be pretty dry, and don't hammer too hard.—Van- 
DYKE. 


(12561.]—Curving Book Edges.— After the book 
is sewn the back receives a thin coat of glue. When 
dry cut the fore-edge. Place your hand flat on the 
side of book, and hammer the back gently. At the 
same time draw your hand to yon ; you will soon see 
what kind of fore-edge you will have. Cat head and 
tail afterwards.—C. Col ARX. 


[12568.] - Rough Skin. — From the description you 
give of the morbid condition of the skin of your face, I 
suppose it is a mild form of a skin affection, called 
% psoriasis.” I believe you will receive benefit from 
the application of liniment of iodide of potassiam and 
soap, B.P. You can obtain it from a respectable 
chemist and druggist, or you can prepare it for yourself 
by the following formula :—Hard soap and iodide of 
potassiam, each, one and a half ounce; glycerine, one 
flaid ounce ; oil of lemons, one fluid drachm; distilled 
water, ten fluid ounees. Rub it well over the affected 
part at night before going to bed, and allow it te dry. 
Wash it off next morning.—Mxpicvus. 

(125638.]}—Rough Skin.—Don’t use soap to face, 
or very little white card soap only. A popular remedy 
is a bandfal of taney (a hedge weed) steeped in butter- 
milk, to wash the face, but I think F. Asef” will be 
better pleased by using a little glycerine on a damp 
towal.— MH. A. B. : 


(12563.]}—Rough Skin.—Always wash 
soft water; use a little oil to the skin.—M. O 
(125638.]}—Rough Skin.—I have heard it stated 
that if a raw potato be Cut in two and rubbed upon the 
cheeks every night going to bed it will cure roughness of 
the skin. It may, perhaps, appear too much like an 
7 woman's cure, but I think it is worth a trial. 
IRCAS. 


[12668.}—Rough Skin.—Take the old woman's 
remedy, “ brimstone and treacle” internally; ex- 
ternally apply a poemade made with olive oil and 
flowers of rulphur, joz. of sulphar to lee. of oil.—8S. 
BorrTone. 

(12568.}—Rough Skin.—Use less soap and par- 
take freely of salads or cress, and less flesh meat. II 
you have been taking come of those blood purifiers 
with iodide of sinum in leave it off, the sooner the 
better, and look upon it for the faturo as you would a 
rattilesnake.—Jacx ov ALL TRADBS. 

(12564.] — Photographic. — Do you “splash” 
your developer on the centre of the plate so as to wash 
away some of the free nitrate 7—8. BOTTONE. 


(12664.])—Photographioc.—The negatives may be 
either under-exposed or under- oped, lacking 
peon density. Give a longer exposure in the camers, 

evelop more fully, and, if necessary, intensify in the 
usual way, or if they are dense in the lights, with heavy 
shadows, the bath or developer may be too acid. Qr 


with cold 


there is a too direct light used, and a reflector is re- Trap 


quired to soften the shadows. In taking the negative 
a white sheet hung at a short distanee from the sitter 
on the dark side will do.— W. Marquann. 

(19665.}—Stioks.—Boil them and lay them over a 
brisk fire for a few minates. Pase them either into 
holes in a stont block of wood that has been rounded 
off at the angles for the purpose, and lash fast until 
dry.—Jack or ALL TRADES. 


(12566.] —Bending Sticks.—Steam them. When 
perfectly 


bent to the required sh pe keep them so until 
dry.—M. O. 


[12566.]—Bees.—If the swarm of bees took posses- 
sion of your hive, they are undoubtedly your property, 
unless the owner had followed and kept in sight of them 
till they settled in your garden, in which case they 
belong to him.—J. W. 8. 


(12566.] —Bees.—I shonld say, Yes. Because in the 
case of game, if you pursued a bare off your estate and 
caught it on my estate, you would be locked up for 
poaching.—R. A. H. 

[12567.] —Brick and Tile Glazing.—This is done 
in many instances with litharge, silica, and sulphate of 
lime, and assisted by throwing a little salt into the kiln. 
In some cases red lead is used instead of Htharge; the 
proportions I know not.—Jacx or ALL TRADES. 


[12568.} Smoke and Light.—The variation in 
the background causes the difference; in the same 
way that a cambric handkerchief looks beautifully 
white till laid on freah-fallen anow.—A. G. Bo yp. 


[12568.) — Smoke and Light. — I should my 
sometimes owing to the effect of complementary 
colouring, sometimes to the transmission and non- 
transmission of light, ooal smoke looks brown against 
the sky, blue amongst dark trees.—M. Paars. 


(12568.}—Smoke and Light.—More light is re- 
flected from the white background than from the dark 
one, and thus the smoke in the former case is viewed 
more by transmitted light.—PHILANTHROPIST. 


(12570.}—Sunrise and Sunset.—If Delta 
will look among to Qaeries in the EnGiisH 
MxrcHanic, for the last week of January or the first 
week of February. he will find two methods of finding 
the time when a heavenly body will attain any given 
altitude. They will hardly, however, apply to the 
moon, whose rapid motion in right aseension eompli- 
cates matters considerably. Before applying these: 
methods we must know the right ascension and decli- 
nation ef the heavenly body, and the latitude of the 
place of observation.—V. B. 

(12578.]—-Hygrometer.—As the prices range from 
one to three guineas (Leslie's the lowest), I will 
furnish diagrams. The hygrombter is one of the most 
useful inventions, as it indicates the temperature, dry- 
ness, and humidity of the atmosphere. If the air be very 
dry, the difference of the two thermometers will be very 
great, if moist lees in ion, when fully saturated 
both will be alike. Should the wind be strongly blowing 
upon the instrament, the degrees of dryness observed, 
multiplied by 2, give the absolute dryness (the excess of 

eas being omitted in the calculation), because a 
strong current of air makes the instrument indicate 
the oxeess of dryness which is necessary to be added in 
a calm a If the absolate dryness of an 
apartment be required, the instrument must be placed 
in the ahade, and the dew point found, which, sub- 
tracted from the temperatare of the apartment, will 
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give its absolnte The reason is obviens, and 
arises from this law—namely, that air has its dryness 
doabled far every increase of tem correspond 


ing to 20° of Fahrenheit’s thermometer, and in propor- 
tion for all intermediate temperatures. In diagram 
sent it will be seen are two sensitive thermometers, the 
bulb of one being covered with silk, with a thread 
ore in distilled or boiled water, which koeps the silk 
moist around the bulb, while the other is dry; the 
water should be renewed at least oncea month. All 
draught and heat should be avoided if possible, and the 
instrument should not be too exposed to extreme frost. 
No. 1 fee up on wall; No 2 mounted on 

estal for room table; No. 8, pedestal with tripod 
ogs folded or shut up; No. 4, side and front view of 
clips to be fastened on. Back of instrument, and 
adjusted with small thamb-screws; this small tripod 
pedestal should be made of polished brass.—JosEPH 
WirLLus FENNELL, 


(18876.] Buffalo Pickers.—Is it not green hide 
lightly tveated to a bath of alam f—Jack or ALL 
ES. 


(12577.1—The Iris or Rainbow.—It appears 
ciroular because the majority of, not all, the drops, are 
there in the position required for refracting. If all the 
drops were traly spherical, the colours could not be 
seen in any other part, but as we may observe by 
looking at dewdrops on ae fan tko calours may be 
refracted at any angie. is question reopens the 
great rainbow controversy which raged in the ExoLISH 
that alorping Hoa, F. H. G."—aleeplag tn this patt of 
that sloepi „E. Pag i o 
his brain A. Parts. 


574 


UNANSWERED QUERIES. 


— — 


The numbers and tiles of queries which remain un- 
answered for fwe weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they can for the benefi of their fellow contri- 
butors. 


— 


’ Since our last Jack of All Trades ” has answered 
12181, 12201. 12210, 12220, 12222, 12281, 12284, 12243, 12248, 
12248, 12254: Tages,” 12289; Saul Ry mea,“ 12291. 


Bleaching Tanned Goods, p. 418 
Copper Coins, 418 

Spoiled Hama, 418 
Collodio-Bromide, 418 

Horn, 418 

Botanical Phenomenon, 418 
Pouncing Pattern on Printing Blocks, p. 419 
Ontario, 419 

Emigration, 419 

Grinding Scythes, 419 

Lathe Construction, 419 
Fermenting Bread with Starch, 419 


— EEE 


QUERIES. 


— 


[12642.]—Ice Oream.— Will either you or one of your 
subscribera bo kind enough to inform me through the 
medium of your journal the construction of an ice 
machine for the manufacture of ice cream, and also 
the materials used in the making of the cream ?—IcICLE. 


(12648.]—Dictionary of Scientific Terms.— 
Will any one say whether there is a cheap and portable 
book explanatory of scientific terms ?—PLOUGH DRIVER. 


(19644)—Harp Making.—Would some kind sub- 
scriber to this paper please inform me how to construet 
a harp, where to begin, how to begin, how to get the 
right shape, and what would be the probable cost of 
making one—a medium size one? By doing which he 
will o onX WriLiaMson, Bolton. 


]—Utilising Old Paper.—Will any one of 
your readers inform me whether old newspapers and 
other paper upon which there is printed matter can be 

made useful for the printing press? Is there any 
process known by which the printer’s ink can be got rid 
of so that the paper pulp may be again utilised? Is it 
now done anywhere in England, and if so, where?— 
INQUIRER, Baden-Baden. 


.J—Alcohol.—What is the best method for 
ying and strengthening methylated spirit so that 
t can be used for the various processes in which it is 
needed in chemical analysis; for example, separation 
of Ba from Sr, Oa ?—Y. A., Kew. 
2847.] Temperature of the Sun.—At age 465 
itis stated that the eminent French pbyalelet, St. 
Claire Deville estimates the temperature of the sun at 
8,000 to 8,000 O. Can any of your readers inform me 
how this result has been obtained? Father Secchi's 
mode of estimating the temperature is explained at p. 
266 of his finely illustrated book on the sun. Hy inclos- 
inga black bulb thermometer ina oylinder kept ata 
known la Sand pad and exposing tbe bulb alone to the 
sun’s rays, the temperature of the bulb rises say 0 degrees 
above the inclosure. If there were two suns the rise 
would be 2 0 degrees, if 100 suns it would be 100 0, and so 
on up to 183,960 suns, which would just cover the whole 
sphere of the heavens. The temperature of the thermo- 
meter would then be the same as the photosphere of 
the sun— viz., 189,960 times 0. ô varies according to the 
altitude of the sun and the climate. In this connie: 
doring the summer at noon, it is from 10° to 12° C. In 
India it is more than double. The air that surrounds 
the bulb deprives it of heat otherwise than by radia- 
tion, and the atmosphere intercepts an unknown amount, 
go that although 6 cannot be less than 80° O., it may 
de a great desl more, for to deduce the temperatare of 
the sun from 9, ite value would require to be taken ina 
vacuum and outside the atmosphere. The effect of the 
air in reducing the value of 6 from conviction has been 
made the subject of observation, but the screenin 
effect of the atmosphere is not well known. Why shoul 
the atmosphere of India be so mach less protective than 
the . of Britain? The amount of vapour dis- 
solved in the atmosphere is much greater in India, so 
it is in vain to suppose that aqueous vapour acts as the 
arasol. Aqueous particles suspended in the air no 
ubt would be very effective, bnt it does not appear 
how there should be more aqueous particles in our sky 
when clear than in that of India. An instrument to 
enable the value of 0 to be obtained readily is a deside- 
ratum of meteorology worthy the attention of some 
good instrument maker.—F. R. 


(19648.J—Moisture on Tin Surface.—I have a 
large tin cistern used for warming water heated By a 
gas stove. As soon as the flame comes into contact 
with the bottom of the tin a large quantity of moisture 
forms around it, so much s0, that on one occasion I was 
about to empty it to discover a sapponad leak. What is 
the cause of this? I thought at first that it might be 
similar to the formation of dew upon grass, but accord- 
ing to the acknowledged theory the circumstances are 
reversed, dew being caused by a withdrawal of heat, 
while this is an application of beat.—TINTUB. 


2649.)—Kites.—Will some one give me a hint bow 
best to make a kite to fly for my bo; one in the shape 
of a bird or any other device ?—C. HILLARY. 


[19650.|—Government School.—Will 
correspondents kindly inform me the necess routine 
to be observed for obtaining admittance for a lad to the 
Government School (I believe Woolwich) with a view to 
be educated as a naval engineer ?—W. M. 


[19651.) —Piano Construction Without Down- 
Bearing of Strings.—Can any fellow-reador inform 
me what results when the strings of a piano are in the 
same plane throughout the whole of th: se portions of 
their lengths between the wrest-plank bridge, and where 
they rest on the string-plate or bent side. Of course, 

are supposed to be firmly clamped to the be lly- 
bridge by sufficient side bearing Against. bly in- 


one of your 


considera 
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clined bridge-pins, or by screw clamps. In bis patent 
4. D. 1741, No. 581, and 4.D., 1745, No. 618, prices each, 
Plenius—the ingenious ord maker, who pro- 
bably constru the first graud no made in England 
—says all the nae the said Instruments are laid in 
oe horizontal lines from the bridge which rests 
on the belly to the tail—query, hitch—pins; notwith- 
standing, evory string has the required lateral pressure 
for producing ita true sound—(i.e., its vibrating length 
determined side-bearings)—against two pins on its 
bridge near together, “so that the strings, baving no 
downward eh ya on its belly, it (the belly) is at fall 
Hberty to vibrate more egually (query, freely) than the 
bellies of other instruments.” Query, must this neces- 
sarily diminish the loudness of the sounds ; it would, I 
think, conduce to their longer continuance. There is 
some interesting information to be obtained by reading 
Plenias’ specifications. He seems to have n the 
first to double pin his belly-bridges through, an im- 
rovement which did not exist in a square piano made 
a7 Tonan in 1814, formerly in my possession. He 
seems to have been the first maker who clothed the 
mortices in the keys to prevent them from rattling ; and 
was, I believ e first harpsichord maker who em- 
loyed a weighted-cranked lever for maintaining the 
neion of the strings of that instrament and the 
Iyricherd.— TAI HARMONIOUS BLACKSMITH. 


[12853.]—Merlin’s Musical Instruments,—Can 
any reader inform me what has become of the collection 
of musical instrumenta, or any of them, formerly in the 

ossession of the celebrated John Joseph Merlin ? 

hese instruments were sold by public auction, A.D. 
1837, by a Mr. Mills, whose family I have been unable to 
trace. Among them were the “celestial harp” and 
“fall band of 1 instruments, having the 
power of a full orchestra, and made to sound by a catgut(? 
band worked by brass circles.“ Also“ Merlin's origina 
private harpsichord,” said to contain some remarkable 
examples of that rare constructive and executant 
ingenuity for which he was so renowned. — THE 
HaRMONIOUS BLACKSMITH. 


(12658.}—Poultry Keeping.—I keep, and have 
kopt for several years, a lot of poultry—fowls, ducks, 
and geese—in an out-building. an any of your oorre- 
spondents say what is the best way to prevent thieves 
breaking in? I wanta practical answer from some one 
who has lost a porron of his poultry, but has saved t e 
remainder by his method of terrifying or catching the 
depredators. Profitable poultry keeping depends more 
upon “ quiet possession’ than the respective merits of 
barley meal, Indian corn, or refuse wheat.—PaDLocx. 


(12654.]—Tenoning Machine.—Will some one tell 
me if the tenoning machine patented by Mr. Lloyd is 
in use, and where it may be seen, and what are its pro- 
perties ?—PaDDINGTOX. 


(12655.)—Core Box.—Will any of our engineering 
readers oblige me with instructions in what form to 
make a core-bor? I am abont to make a pattern for 
the casting of a cylinder, and wish to have the portways 


12656.) -Photographic.—!I want to make my tran- 
sperencies (for lantern) a good black. There are a great 
many formulas for 3 and toning in Vol. XII., 
No. 8. Most of them I have tried, but they are not for 
transparencies, they are for printing on paper. I have 
also tried the sulphuret of potass, reeommended ina 
back number, but it does not make them black to my 
satisfaction ; if either of our readers will give me the 
best formula, with a due regard to economy, I shall feel 
grateful.— Kur. 


(12657.) — Cutting Cylindrical Glass as 
Bottles and eys.—I have one of Palmer's 
small cylindrical-shaped candle lanterns, the glaas of 
which is broken, necessitating my using it in-doors 
only. As I want to use it mostly for out-door work, I 
wish to cut a quinine bottle or paraffin chimney so as 
to fit it. Would any kind correspondent help me out of 
the difficulty? I have no diamond, and cannot get one. 
—W. PIKE. 

12658] Chemistry of Tea.—I am desirous of 
analy tea into its several different pol Sr parts; 
as, , theine, saccharine matter, chlorine, phos- 
phoric acid, sulphuric acid, manganese, manganic 
oxide, lime, potassa, magnesia, roxide of iron, soda, 
silica, carbonio acid, theobromine, nitrogen, and ash. 
How am I to set about it, and which are the simplest 
instruments to be used to obtain the resulte? Will Mr. 
Bottone, Mr. Davis, or any able chemist tell me ?—W, 


Pressure ssure 

ft. through a 4in. meter. We wish to et the best 
supply of water, and one person says we 8 all do it by 
laring down from the meter Gin. pipes in the first 
„Jin. the second mile, and Sin. the third mile. 
Another says reverse the pipes—that is, commence at 
meter with Sim. first mile, 7in. second mile, and 
Gin. the third mile, will give us the best sup ly. 
Please say whether the smal] or large pipes from the 
meter will, in your opinion, prove the best. — W. RHODES. 


J—Aerated Bread Makıng Maochine.— 
Can any brother subscriber give me a p n or desorip- 
tion of the above machine, or whether I could utilise a 
mineral water machine for the purpose ?—L.W. D. 


[12661.]—Beekeeping.—May I ask Mr. Abbott to 
send plain directions for constructing hie bar-frame 
hive? To mention that it is 20}in. by 17in., with thir- 
teen frames, is scarcely sufficient to enable a “green 
hand” to construct one. What does he (or any other of 
the beekeepers) consider to be the best cover for hives ? 
I use straw, but find it very inconvenient when feed- 
ing.—Mrt. 

(12662 ]—Steam Engine.—I have mado n horizontal 
slide-valve engine. and now wish to ascertain the power 
of it, and what size fly-wheel is required. Also, it is 
capable of working a five inch gear lathe and planing 
machine, with eighteen inch stroke. The following are 
afew of the dimensions :—Cylinder Sin. by 4iin.. with 
Gin. stroke and connecting-rod 15in. long; portboles 
ljin. by fin. I also wish to know which isthe best kind 
of boiler, size required, and probable price. Will rome 
questions to 


PIKE. 
e .—We have a pre 
of 


brother reader kindly answer the above 
oblige a constant subscriber 7—F. KITTY. 

112868.J—8 „ &co—Can F. R. A. 8.” inform 
me of any work in which the caloulation of the rising 
and setting of the moon and planets is given ? Ihave 


Aud. 16, 1872. 


a reader’s ticket for the British Museum, so I have little 
doubt but that I could obtain the work if I knew the 
author's name.— DELTA 

[12664.|—To Stereotype Brass Blocks.—Coald 
some kind reader tell me a simple process of taking 


good sharp casts of brass blocks by the sterotyping pro- 
cess? Blocks are from jin. to Sin. square.—J. B. 
SHARPLEY. í 


[126865.]—Sea Sickness.—Will any reader of “ ours 
kindly inform me the best way to prevent sea-sicknes 
on a voyage of twelve hours ?—E. G. H. D. 

012666.) Works on Artillery.—Will some reader 
be kind enough to give me the titles aud authors ct 
some good works on artillery subjects? I want the 
author's name for reference in the library of the Britia 


Muse „W. Loxerorb. 
12667.]J—Organ.—Being about to construct a smal 
organ, I feel a little at sen abont tbe soundboard, 424 


as far as I can learn from the directions of J. D. I Ii 
am first to get a piece of mahogany of the reqaisit- 
size, and after planning out the position of the pipz: 
from paper patterns, to divide it by glueing oa stip 
of wood of certain dimensions, so as to divide it inv 
fifty-four channels of the regulated dimensions. 1 thes 
understand that I am to let in a piece of half-inch pice 
at seven inches from front between the bars, to for: 
a base for the binge of the pallets, after which I 222: 
cover the bars carefully with strong cartridge pape. 
cutting it away where the grooves of the pallets ocez 
Are the pallets to be hinged on to the bars, ani ~ 
so what forms the support in front for the palle: 42 
guide pin? And after the wind chest is fixed o> > 
there not a nottom board of pine to be glued and sere ve: 
on over the parer covering the bars to secure all? A: 
answer to the ab ve will be thankfully received. W. i 


112668] — Auburn Hair.—I should be grateful != 
a recipe for turning dark hair to an auburn shade | 
have an order for this, and am quite ignorant as w i= 
way to manufacture it.—A BARBER. 

(12668.) -Lottery Laws. Belag beag A desirous t 
obtain a repeal or amendment of these laws, will acy 
correspondent give me some information about then 
I cannot see why raffling for pianos, fiddles, microseos=. 
and so on should be illegal. For atrifle given by ması 
never missed, one person, at all evente, mi ght be nsi 
happier. Why should pictures be disposed of in t- 
way and not a house? Government might make r- | 
vision against mere gambl (and even otherwise tt: 
old lotteries were never so demoralising as our hore 
race betting), and make each ticket bear a penny star; 
-N. Panis. 

n2670.. -Engine-Turned Seals.—What is the bec 
way to prevent these deep engine-turned seals f:. 
turning black, and how can I pores the sealing +i 
from sticking to them ?—C. H. 

(19671.] Jack-Line.—I have a nev n- 
dressed jack-line. Will some reader favour me wits s 
means of waterproofing it? I have rubbed on white su: 
but by use it rubs off. With care, allowing it to dry, bst 
long will one last? Any in the tach» 
line will be useful.—J. D. 

[12672 ]}-Grove’s Cell. —What proportions and ==: 
forms of sulphuric and nitric acid should be used wit: 
Grove's cell to get the greatest power, with tbe le: 
expenditure, in zino or acids ?—SEMAJ. 

12673. — Working Guttapercha. = 
inform me how I can mould and polish a small arte 
guttaperchs, and also how I can make the guttaperc 
a little harder than its usual quality ?—N. 


[12674.)—Plant Boxes.—A common but exceeded 
pretty ornament in London may be seen in the for: 
an oblong box for containing window plants. The {x 
is neatly decorated with what appears to be piw | 
glass of various devices, the principa one of hien c 
alternate square of blue, red, and white, colours artazi» | 
aftertbe manner of a draughtboard. Will some carrer 
dent inform me how the above is made ?—J. Gar? 


[12675.) Hay. There is no problem which so be. 

í 1 the farmer in this un climate than thai 
rying hay in broken weather, of which certaint = 
have this year an aulimited supply.” I therefore a> 


grass, could not such sap be collee 
syrup, end sprinkled over or amongst the 
thus reviving or restoring its nutrition and 
Hay might be dried in an oven with fre; bat this met 
or apy modification of it which has yet been ban rent 
is open to the objection of cost. Simplicity cheat 
nesa is the desideratam.—E. B. Fuxwussr. 


(19676.] -Book-Keeping.—Can any one help = 
the following difficulty? I took t im my cape 
account when I opened my present set of books for «> 
furnitare I had on hande. T have a furniture ace 
which is balanced at end of year, same as wages ace = 
and others, and carried to debit of profit and loss Te 
balance of the latter, if on credit side, is carri™ - 
same side of capital account, increasing that ace = 
accordingly. This last year I bave laid out a bv 
amount on new machinery, &., 80 that the balan 
profit and furniture will probably be on the otber 
and thus the capital account appear reduced. 
will not give a fair statement of my capital, as T ste | 
have the additional plant, though less cash in the be- 
How should it be done ?—A Boox-KEEPER. 


(12677.]—Stops in Telescope.—Will any odi: 
correspondent in possession of a Bin. telescope tabr ~ 
trouble to measure and inform me how far (in inch. 
the second stop is placed from the object-glass, and t° 
far the first is frum the eyepiece when in focus? la: 
telescope there are two stops, which from some csaa 
other have slipped, and ever since I have not beer 
to see objects half so distinctly as formeriy.—T TEO 

12878. The Bluecoat School. — Will so 
Jon: correspondents favour me with inf tionc 

he nomination of candidates for Christ's Hospitali 
wish to know at what age pupils are received, aad v 
ig necessary to render them eligible for entrance. 4- 
information on this subject will be considered a fat: - 
—TawseE. 

112679.]J— Papier Mache.—A few practicsl hict’ 
to the preparation and manipulation of this mate 
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would phic AA The Harmonious Blacksmith” has 
thrown out which lead me to put this query.—E. 


T. Graves. 

]—Darkening Graduations on Scales.— 
I esteem it a favour would some of your practical 
correspondents inform me how to make and apply to 


versier and other scales the needful blacking to darken 


their graduations I have tried lamp-black with Lucca 
oil, but this mirt coo oming for some days after 
application in a meist state, y comes out of the en- 


ved parts when the scale is wiped. I presume a dry- 
fog oll cboald be used, if so, what oll would leave the 
3 filled with the darkening substance ?— 
. 


—Is the Interior of the Globe Vacuum? 
— . H. W. B.“ or some one of your learned readers 
be so kind as to to me why it should not be so? 


[19682)—Evaporation of Water.—Being about to 
make an experiment of a peculiar kind, the knowledge 
of a few facte here alluded to will be useful to me, and 
may possibly be the means of saving me a good deal of 
trouble. I. About what rate does water spontaneously 
ovaporate? 2 Is it in proportion to its bulk or ite 
superficial surface? 8. Would it evaporate faster by 
increased pressure of the atmosphere or not ?—TISTUB. 


(12688.] — Ornamental .— Will Samuel 
Smither show more distinctly the centreing of his 
holes in the ball of the table w he has shewn in Vol. 


XIV., p. 456, of the Mrowanro, as I cannot find out 
mee 1 stand with the legs set all in one 
6 — 4. 


eee aball be much obliged to any one 
for a design fora canoe 12ft. long, decked over, to carry 
only one, and suited for sailing; the sheeting in one 
case to be of wood, in the other strips of sheet sine.— 
AQUARIUS. 

(12685.] Garden Models.—I have seen in gardens 
on the top of a pole models of a pair of sawyers at 
work, of a man turning a grindstone, &c., which, I 
believe, are worked by small sails something like wind- 
mill sails. I ehould be much obliged if some of “our” 
readers who have these thin inform me how they 
are made, and the different and sort of materials. 
—A MECHANIC. 

(196088.)—Gravel for Aquarium.—As [ ean get 
nothing but sea gravel I should like to know the best 
mode of treatment so as to entirely free it from salt.— 


J. Coox. 

[19687.] —Marking Ink.—Having tried P. Fowler’s 
recipe for marking ink (reply 7508 p. 217, Vol. XIII.) I 
find that instead of being black it dries brown, ill 
any reader kindly tell the cause of this, or suggest a 


remedy ?— Van DEE. 
[12688.} —Training for ole Races.—Can any 
oe ivora me how to train for running bicycle races? 


(129680.]— Horses’ Hoofs.—I have a carriage horse 
which I am obliged to work on the road five or six hours 
every day, his feet are so very hard; the . smith 
can make no impression on them with the knife, the 
consequence is they get broken very bad. I fear I shall 
not be able to use him fora Could any one tell me 
what I could apply to them to make them soft and 
tough, and procure a good healthy horn ?—W. H. K. 


(12600.]—Fire Marks on Silver Goods.— When I 
have repaired a silver article, such as spoons or mugs 
and placed them to clean in the pickle (composed o 
sulphuric acid and water) I find upon taking them out 
that there are stains or fire marks upon them which no 

lishing will get ont. What oan I do to clean them 


oroughly ?—J. J. N. 

r Lawn Mower.—Which is 
5 way to sharpen a Climax” lawn-mower.— 
H. D. W. 

1 —Deliquescents.—Acetate of lead and 

phate of soda, if powdered and rubbed together in a 
mortar, deliquesce; so do acetate of lead and alum. 
Will 8. Bottone kindly state any other pairs which be- 
have in a similar manner; also which is the most deli- 
quiescent of the salts given in reply 12188 ?—LXXXVIIL 

e or rm.—German dried east as 
imported at the present time from Rotterdam and Ham- 
burg being extremely -priced, and of vory inferior 
quality, I should esteem Lan het favour if any í your 
numerous readers will f a really good recipe for 
making yeast that would be a substitute for the above. 
—BHENANGO. 

[12604.)—Fell and Meyer Engines.—Can some 
one oblige with some particulars of construction, &c., of 
these engines? Also, particulars of comparative trials. 
A sketch, if possible, would greatly oblige.— A. B. Born. 

(12605.)—Verge Watch.—Will any brother amateur 
kindly inform me how to alter the verge so as to give it 
more drop ?—R. T. A. : 

[19696.]— Atmospheric Pressures.—Will sny cor- 
respondent kindly name any work, not too costly, which 
gives a scale of atmospheric pressures, aceording to 
altitude ?—J. M. TAYLOR. . 

(12607. The Harp.—Will “Ixion,” “ Vertumnus,” 
or aome other kind friend please tell me whether sheet 
iron or tin would do for the sound-box of the „ and 
explain the tuning-pias, how they are fastened in, 

tened, and what distance there should be between 
the strings —Ux Bours. 

(19608.)—Vexrmin.—The parson has duties inside 
dirt 5 fleas have no respect to the cloth. 
N any kind friend esta finid remedy, harmless 
to clothing or bedding, which may obviate the nuisance ? 
—SLEEPLESS. 

]—Onions.—Does the “giant rocca” require 
to be sown in a frame, or will it w ifsown in an 
open bed exposed only to the south ?—Sopa. 

(13700.}—Bees.—-Removying Supers.—Can any of 
your bee-keeping readers inform me what is the 
Ame of day for taking off a super from a Woodbury 
hive and expelling the ? My two great difficulties 


on former occassions have been to prevent the bees 
carrying the store below, when the super is raised over 
ton wedges, and getting them to entirely quit it 

— AMATEUR. 


[1370L1])—Orbits of the Pianets.—I have been 
looking 1 back numbers of 1871 and 1872, and 
seek help for the following, with which no amount of 
books supply me. Will “F. R. A. S.“ or one of our 
astronomical friends inform me at what period the two 
C This I know, that 
Venus transite at intervals of 118, 107, 113 years, and my 

is in what le of time are these two planets 
they be at their naxt extreme 


tance, as F. R. A. 8.” in his notes of last year makes 
use of various angles of greatest elevation, and at what 
is it easiest discernible? Venus is most brilliant 
„ and then (s says Guillemin) subtends a diameter 
em on will now be appa- 


at 


give ev 


Algol 


HESS. 
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ALL communications intended for this department to 
be addressed to J. W. ABBOTT, 7, Claremozt-place, 
Loughborough-road, Brixton, S. W. 


The death of Captain Evans is announced, at an 
advanced age, well-known in chess circles as the inven- 
tor of the Evans’ Gambit.” 


The score in the match now pending between Zuker- 
tort and Steinitz stands: 8 tz, 2; Zukertort, 0; 
drawn, 1. 

We learn from the August number of the Chess 
Players’ Chronicle, that a match of ten es has been 
arranged between Mr. Wisker and Rey. John 
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White to play and mate in three moves. 


SoLUTION TO Prozsiem IX. 


White. Black. 
1. R to K Bag 1. P moves 
2. B takes P 2. P moves 
8 K to K B 2 8. K takes Ht 
4. K to K Kt 8 dis. 

ob. and mate. 


Eprocaarny (Leloester).—Problem VIII. is quite sound, 
and admits of no other solution bat that given by the 
author. The defence to your mate in two moves is 
(1) Qto R7. 

W. NAsE (S. Neot's).—Thanks for pointing out the coin- 
cidence. Perbaps you will oblige us by sending the 
problem to which you refer. 

O. W. (Sunbury).— Problems safely to hand, for which 
accept our best thanks. 

M. L. Manges (Swansea).— We infer, from the moves 
send asthesolution to Problem IX. that you mast be 
joking: but, joking apart, we hope yon wili examine 
arr positions more attentively before communicating 

us. 

F. O. ÇoLLINs.—The problem shal] be examined, and if 
ib your anal standard, it shall appear. 

E. T. Grava—Thanks for your courteons letter. The 
position shall be forwarded as directed. 

G. O. Herwoop.—Qunite right. It is far better to keep a 
problem for a month er two, and subject it to an occa- 
sional examination, tee By 4 ot pas 3 it is 
oom „ for publicity. ado an you 
will r a Careful composer, whioh is better n 
a prolific one, 

Connor solutions to Problem IX. have been received 
from W. Nash (8t. Neot’s); W. N. P. (London); H. H. 
(York); J. L. (Lincoln); W. Airey (Worsley) All 
others are wrong. 
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AN SWERS TO CORRESPONDENTS. 
— 


% AU communications should be addressed to the 
EDITOR of the Exnaiisa Mucuanio, 81, Tavistock-strect, 
Covent Garden, W.C. 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and pat draw- 
moor Mustration oa . pieces of paper. ` 15 
queries, and when answering queries put the 
numbers as well as the titles of the ering te which tho 
replies refer. f. Nocharge is made for inserting letters, 
a, or replies. 4. Comm or queries, or 
pe er are not inserted. 5. No question asking for 
ucational or scientific information is answered 
through the post. 4 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; aad the 
names of correspondents are not given to inquirers. 


The following are the Initiale, &c., of letters to hand 
up to Tuesday morning, August 18, and unacknowledged 
elsewhere :— 

E. T. S.—F. G. Dear.—W. G.—-Wm. Danlop.—Philo.— 
Amateur.—M. 0.—J. E. Fitzgerald Kermey.—T. R. 
Leyden. — Richard H. Moore.— Hy. Downing. —G. 
Piggott.— H. P. H.—J. P. James.—Horatio.—A Windsor 
Subscriber. — Plymouthian.— James Grant.— Unde- 
cided.—J. H. Preece.—E.W. D.—L. L.—Superintendent. 
—Judson and Co.—Rev. J. Wardale.— Mach and Patti- 
son—Ch. Babache.—A. J. Burobardt.—Victor tegen 
A. J. Dayman.—J. H, Bootb.—Dr. J. Row Smith.— e 
V. Eye.—B. M. Simpson.—J. B. Younger.—P. H. Jones 
A Working B.—Fred Walton.—Veritas.—G. R. Dixon. 
J. W. Johne.—Amateur.—J. W.W.—Francis Ohrystie. 
—Joseph Brabason.—C. R Bree.—Julia.—Suacram.— 
James Hurte—Ritaalist.—Ada.—J, G.—Gillem.— 
Inuuirer.—- B. H. W.—Blackbeard.—Tim.—J. W. 
Darrad.—Mix.—O. E 8.—W.—Hy. Taylor.—Soda 
Water.—Philaathropist.—Duplex. ucho.—F. W. 
Burnham.—S8ting.—O. N. W.-W. 8.—Rho.—Bro. Sam. 
No. 170.—Alfred H. Allen.—O. N. Abbott.—Jack of All 
Trades.—Optical Bricklayer.—Emigrant.—J. D.— 
Mee Equivalent—P. R C. P.—Tom- Tit 
D. P. L.—Yorkshire Amatenr.—Opaline.—Daniel B.— 
—Dr. A. Woolsey B k.—K.— .— Harmo- 
nious Blacksmith—East-end Mechanie.—0. N. A 

R. A. Prootor.—Alliance.—J. W. Muggerige.—J. Alport. 

—Sanl Rymes.—0. R. Wells. — 0. 8. Robertson. —F. R. 

Leyden.—H. R.—J. bh.—Mab.—Anxious Reader.— 

Poor Jack.—E. Jobnson.—Canoeist.—G. W.— 

R. D. D. M—W. Bull. -M. F. P.—G. A. W.—Stada- 

conor.—M. Paris.—James Tonkes.—T. T. M.— 

Hypo —H. H. G.—E. L. G.—Geo. Dawson.—One 

That Tries.—-No Soft Solder.—James Aulton.— 

D. E. F.8G.—John Hopkins.—~O Natural.—Exoelsior. 

—Ventricosas.—Seden .—A, L.—Planoforte Be 
irer.—Tremolo.—Will Hatch.—Briatol Subscriber. — 

ru. -A Stadent.—R. O. Argenturo.—J. B. Clay. 

—W. E. C. — W. L. Brewn.—Philanthropist.—G. 

Davidson.—Outgenlous Whitesmith—W. B.— The- 

tamu.— W. Welsb.—8. Trevall.— W. Q. R.—Apprentioe 

Turner.— C. L. H. Hallett.— John Rei.—James Scaff.— 

Alex. B. Maodowell.— E. Erasmus Holden. — Sema. 

Ianoramus.— Horatio. — Initial. Tub. R. A. Proctor. 

John Thomas.—J. Stevens.—F. Virtue.—G. F. Cham- 

ders.—H. 8. — Septimus Powell. 


J. T. ATKInsou.—See ENGLISH . Vol. 
II., or write Secretary of Royal pical 
Society, King's College, London. 

ALFRED Banwza.—Your inolosure was not forwarded. 
See Hints to Correspondents.” 

Frep. Paarr.—Your large diagram illastrating weather 
phenome. would not,{n our opinion, be worth the 

enth part of its cost to engrave. You conclude your 

letter with these words:—* Astronomio meteorology 
is one of the most interesting and valuable sciences 
ever offered to the public,” and you sneer at 
F. RA. S“ and Mr. Procter, who “go on with their 
sublime doctrine of chance.” What is your doctrine 
but one of chance based on epileptic guesses, without 
even being sublime? Behind the chance“ of 
F. R. S“ and Mr. Proctor there is eternal, immu- 
table, and irresistible law. We will give you another 
opportunity some day of airing your science of 
“ Astronomic Mateorology. in our columns. 

A M. C., J. H. Gilbert, W. H. K., Horatio, Amateur 
and Edeos, are referred to indices to back volumes. 
INQUIRER. — Oulley's Handbook of Practical Tele- 

graphy,” London, Lo ans. 

R. Muargay.—If you to describe your spiral t 
apparatus our columns are open to you; if you wan 
an opinion on its merits “ with a view to patenting it” 
they are not—except those devoted to advertisements. 

W. Pixz.— We do not insert queries about advertised 
goods: this rule lee oa of your first query. All the 
others are inse except that on “Theory versus 
Practice,” which weuld only bring on a profitless dis- 
cussion, eliciting much empty argument, but no in- 
formation. 

Joun Coox.—See reply 12582 in this number. 

W. Creuroxsnanrx.—You cannot now enter a caveat in 
the United Kingdom. Provisional on, of course, 
practi ly secures the same object—viz, on 
for a short period at small cost. Write to any of the 
agents advertising in our journal for a book of 
instructions, which they will send gratis, and tf you 
are wiso, employ one of them, or your evident ignorance 
of all connected with patents will probably end in 
loss and e 

Tuos. Joyner (Poole).—Thanks. J. Pell's advertisement 
shall not again appear in our columns. 

W. BuILLETO.—You ask abont sise of pipe, &., fer 
smoking opinm. Have nothing to do with it. Shun it 
as you would ain or the devil. 
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Tuomas LATHAM would be much obliged to Zoo Andra 
by waving the offered information on printing in reply 
2447. ' 


Henry Crank (Derby).—Your letter on phrenology 
was rejected becanse it was silly. We, however, 
suggested a mode whereby you should test the truth- 
fulneas of vour theory. Yon say that the skull conforms 
in external development exactly in proportion to cer- 
tain biases of character and intellect. We suggested 
a practical test. See our answer p. 523. Instead of 
accepting the challenge you quibble over it. Wo will 
nowmake another suggestion. We will put before you 
in a darkened room plaster casts of tho heads of 
statesmen, philosophers, poeta, engineers, navigators, 
soldiers, infamous convicts, &c., and we chailenro von 
to pick ont tha head of the poct from that of the 
navigator, or the head of the philosopher froin that of 
the scoundrel. If yon cannot do this by manipula- 
ting the living head or casts of heads what becomos of 
the science of phrenology ? 


A Surrersr.—Consult a medical man. 


Vertrcmnvs.—One of your contributions inserted: the 
other, on co-operative stores, would inevitably elicit a 
paasionate reply. 

Barcaren.—Vastly too imaginative for us. 


F. W.—The query about suspended tramways was in- 
serted not merely for H. B.,“ but for any others wan 
may be in want of similar information. We should 
therefore be glad to recoive a reply from you, who 
evidently can well give it. 


J. R. BUnxE.— Write Triibner and Co., Paternoster-row. 
J. Youupon.—Declined with thanks. 


T. R.THomsas.—Wo don't answer by post. Ask one of 
our intelligent correspondents, and so word the ques- 
tion r the suswor to it may be useful to others 
as we 


Common Bexar.. The extract ts tan long for anr space. 

Y. A. (Kew,)—Yon will find information on the best books 
for stadving French and German in back volnmea, 
particularly Vol. XIII. As you appear merely to 
desire sufficient knowledge to rend works in those 
languages. probably Ahn's conrses would suit you, and 
they are cheap. As to the time necessary to acquire 
this knowledge, that, of course, depends on the capn- 
city of the pupil. Six months, six hours n week, 
of earnest study, ought to enable you to do what you 
requfe, with the ocenslonsl help of the dictionary, of 
course. But you will fin’ vour query answered over 
and over again in back vokimes. 


b 

J. HaATPIELD.—We believe there is a Brassfonnders 

Guide” as you mention, but we have occupied some 

little time in endeavonring to discover the advertise- 
ment without success. 


HrIAB Szn.—Your letter contains too many offensive 
epithets to be altogther palatahle to the majority 
of the readers of the ENGLIsH MECHANIO. 


Jonn THowas.—" Lessons on Chemistry” appear on pp. 
819, 895, 408, 488, 447, 460, 488, 497. 512. 598, 549, 578, and 
589, Vol. XIV., and pp. 4, 20, 84, 111, 214, 241, 396, and 
448, Vol. XV. 

BEPTIMUS POWELL.—" A Practical Treatise on the Har- 
monium ” appeared in Nos. 94, 96, 98, 100. 105, 109, 118, 
118, 124, 126, 132. 138, 186, 141, 151, 158, 166, 172, 180, 190, 
and on pp. 25, 99, 178. 290, . 458, and 655, Vol. XI., 
and on pp. 5, 75, and 193, Vol. XII. 


M. E.—See Vol. XIII., pp. 248, 267, 291, 446, for 
methods of drilling holes in earthenware. 


Rosixsonw Cavror.—In chess one king cannot move 20 
a square adjoining the other king. 


Summa says:—“ In p. 518, let. 4689, there appears some- 
thing like a challenge to Mr. Birt by Charles Rabache, 
that latter gentleman wishing to prove the moon is 
not spherical. I hope Mr. Birt will not take up the 
challenge, but if he is fond of such discussions that 

ou will not allow it to be discussed in the pages of 

ours. We had some time ago something similar 
with respect to the earth, and I think most of our 
readers have had enough of that sort of thing, withou' 
going to the moon.” 


, PLumsen, W. 8. C., Elias Jones, True Blue, J. Nelson, 
and Jasper. See Hints to Correspondents. 


Y. A. (Kew. —Oan't say positively about chemical 
article. 


F. L., A Coal Miner, W. H. P.—Your queries are adver- 
tilsements. 


Curious Phenomenon.—<According to a corre- 
apondent of the Madras Mail, on the night of June 15 
last the plain to the east, north, and north-east of 
Nandidroog was covered with many thousands” of 
lights, which have been observed occasionally in 
former years. The correspondent compares the appear- 
ance to that of a large city brilliantly illuminated, and 
in one direction the scene, through a binocular glass, 
t looked like a view of part of the starry heavens, 
each flame being like a star.” As many of the lights 
wore from ten to fifteen miles distant from the repor- 
ter's point of view, he conjectures that each fiame 
enust have been 5ft. to 6ft. in length. An attempt is 
being made to find ont the cause of the carions phe- 
nomenon, the most likely hypothesis being that the 
lights are “ caused by the ignition of some inflammable 
gas escaping in jets from the surface of the earth.“ 
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APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEE ENDING JULY 3), 1879, 


2189 C. L. Daamolins Charing-cross, for an improved portable 
chevanx-de-frige or barricate. 

217 D. Cunningham, Dundee, for imnrnvemants in the enn- 
atrnction of brenkwnters, sea walla, and o her subaqueous works. 

2M1 H. Det v. Middlesboroush-on-Teas, for improvements in 
furnace: for smelting, refining, and du bing tron or other metals, 

43% M. Renson, Lonthampton-bul!dings, far an improvement in 
pcomblnes smut machine and grain separators. A communica- 
tian. 

2199 J. Imray, Sautbampton-bulldings. for improvements in 
tha arrangement, construction, and working of valvoa for stoam- 
engina cylinders, A comrmunicotion, 

dal H. Satie and W. <nt-eliffe, Flatifax, for improvements in 
moniding or constructing stanch trapa or elohon pines. 

9105 W. T. Thompson, Graecechareh-atraet, City, for an improved 
ventilating, disinfecting, ant deodorising napparatua, 

ead D. amith. Monchaester, for an improved constenetion of 
elstir surface snitable fur spring mattresses und other articles for 
sitting or reclining upon. 

2197 J. Nanier, Arcyle-strnat. Becent-atraet, for tmnrovements 
in apparatus tò be used in lien ofn coffse.tam in laying founda- 
tiona nnder water, and for excluding water far other purposes. 

9198 J. L. la Nevzroni, Paris, for iinprovements In stoppering 
bottles and other veasela, 

9199 A. J. Woodman, Maagsachuaatts, U.S., for a new and usoful 
improvement in jacquard or faney loons, 

gay) W. R. Lake. Southumopton- buildings, for improvements in 
sewing machines, A communfestian, 

220) G. Cottino, Talmars square, Hampatend-road, for improve- 
menta in piston apparratus of wind musinu insttumenta. 

2909 J. Cordier, Paria, for improvements in the moda of reflect- 
ing, projecting, and diffusing light by meins of globe reactors. 

i 213 T. Linwood, Glasgow, for improvements in signal and other 
ampa, 

2°04 J. Cox, East Stockwith, Lineotnchire, and fl. Cox, Camber- 
well, for an improved apparatus for the recovery and extraction of 
oils and fata, abermaenti. paraftin, and wax hv the distillation of 
a volatile solvent th-anch the materials containing them, and the 
recovery of anch welatile solvent. 

205 H. A. Dafrens, South street. Finshnry, for Improvements 
in concentrating und evaporating snlpharic acid and other liguids, 
and in the npparatus emploved therefor. 4 commnunitation. 

220 J. Walker, Jameas-street, St. Luke's, for improvements in 
machinery for raising and reducing ores, and extracting the metal 
therefrom. 

2207 B. Hunt, Serle-street, Lincoln's Inn, for a new or {mpraved 
apparatur or means for excavating, drilling, cleaning, filling, or 
otberwike treating teeth. A coamnniertion. 

220 W, T. Alien, Upper Thames-stroct, City, and D. G. Fitz- 
gerald, Tenghborongh-road, Brixton, for imprevements in the 
électro-deposition of metals, and in the anplication of eleetro- 
Deposition to the protection of iron, also in the battery and anpa- 
ratus used in electro-deposition, such battery belug applicable to 
other pnrp reg. 

20 F. Clurke, Canterbary, for improved apparatus or arrange- 
ments for charging or filling and drawing eff liquids anl fuids 
from bottles and other vessels, and for meannring the quantities of 
paid liquids or fluids supplied to or drawn off from such bottles or 
vesrolag, 

2210 W. R. Lake, Sonthampton-bnildings, for improvementa in 
refrigerating apparatus. A communication. 

2211 H. A. Bonneville, Plecadiltv, for improvements in apparnatns 
for the mannfactnre and applicatian of wire coverings for securing 
the corks of bottles containing sparkling wines or other fermented 
or effervescent liquide. A communication. 

2212 W. 4. Lyttle, The Grove, Hammersmith, for Improvements 
in the means and apparatus for obtaining sea-water for bathing 
and other purpores. 

2213 W. F. Stanley, Great Turnstile, Holborn, for improve: 
ments in electrical apparatus. 

2914 J. Davie. Groat Dover-street, Ronthwark, for improve- 
ments in apparatus for snpplying steam bnilera with water. 

2415 J. Bartlett, Middleton-street, Cicrkeuwell, for improve- 
ments in printing. 

2716 H. Walker, Greetiand, Yorkshire, for an improved appa- 
ratua for aignalling on railways A communication. 

2217 J. Vivian and H. 8. Mackenzie, Falmouth, for improve. 
inenta in mechanical arrangements for obtaining reverse rotary 
motion from one centre, particularly applicable to screw propulsion 
when more than one screw is adovted. 

2218 H. B. Fox, Oxten, and R. L. Garden, Birkenhead, Cheshire, 
foran improved gnard for protecting the windows and doora of 
rai TaT pn other carriages and moving structures from draught 
and dus 

2219 A. M. Clark, Chancery-lane, for an improved wrapper 
garment for travelling and other purposes, and holder for carrying 
the rame and other articles. 

2220 J. H. Johnson. Lincoln's Inn-fields, for improvements in 
the manufacture of plate-glass. A communication. 

2221 W. H. Phillfps, Rirmineham, for a new or improved ap- 
paratus for cooling liquids and fluids preparatory to being drawn 
off for use, particularly applicable for cooling draught ale, porter, 
cider, or other drinks held in cacks or vessals. 

2222 H. W. Atkins, Birmingham, for improvements in metal 
aprings for spring mattrerseg, applicable also for chairs, couches, 
pera other like purposes where an easy expanding force is 

estrable. 

2223 W. R. Lake, Southampton-bufidinge, for improvements in 
apparatus for adjusting window blinds or shades. A communica- 


ion. 

2224 W. B. Blake. New Tork, for improvements in guns by 
which the gun can bs used as well as g apade or shovel as for firing, 
together with other improvemente. 

2225 A. Turner, Leicester, for improvements in the manufacture 
of elastic fabrica. 

2226 W. Tamer, Leicester, for improvements in Jevols. 

2227 M. H. Synge, Unitel Service Club, Pall Mall, for improve. 
ments m deodorising apparatus. 

2428 C. Weekes, Dublin, for improvements in the arrangement 
and construction of central- fire breech loading cartridges. 

2429 C. D. Abel, Southampton-buildings, for improvements in 
self-acting spinning males for roving fine spinning and double 
spinning. A communication. 

939 J. R. Cressey, High-atreet, Homerton, for improvements 
applicable to kitchen ranges, kitcheners, and fire stoves. 

2231 G. P. Renshaw. Nottingham, for improvements in con- 
tinnous brakes and signalling apparatus for railway traina. 

2232 W. Rose, Worvestershire, for improvements in steam 
boiler furnaces, puddling furnaces, and furnaces for heating 
retorts for the manufacture of gas. which improvements may also 
be applied to other kinds of furnaces. 

22993 E. Partington, Manchester, for improvements in the utili- 
sation of the products of combustion for the production of matire 
power, and in furnaces and boilers to be employed for such pur- 
pone. 

2231 H. A. Dufrene, South-streat, Finsburv. for an improvement 
in the mode of conetrncting carriages and ether wheel vehicles. A 
communication, 

C. Levey, Sussex-ronad, Holloway, for improvements in 
printing presees. A commnnieation. : 

2386 F. W. Hartley, Milibank-street, Weatminster. for improve 
ments in regulating the pressure and delivery cf gas, end in 
apparatus therefor. 

2287 W. R. Lake, Southampton-haildings, for am improved 
sewing machine and spparotns to be attached to ths same for 
stitching button-holes. A communication. 

9218 A. A. Leaker. W. Norman, aud W. H. Leaker, Bristol, for 
improvements in coffins, 

29 J.de Dedulin. Southampton-buildings, for an improved 
writing machine. 

220 C. E. Spugnaletti. Paddington, far improvements in tell- 
tale, indicating, an registering arrangements and mechaniam. 

2241 C. A. C. Eckhold. Green -treet, Leiceater-equare, for an im- 
provement of an apparatus for drawing corks or bungs trom bottles 
or any other vessel. 

2244 J. Pullar, Little Love-lane, City, for improvements in ap 
pllances for raising sunken ships and other vesala. 

S W. Abbott, Limehouse, for improvemeuts in portable 
baths. 

2244 II. C. Ashlin and C. J. Clover, Liverpool, or improvements 
in steam engines, 

2245 H C. A-blin and C. J. Clover, Liverpool, for improvements 
in ar-para‘us for r: cistering the number of passcngers carried on 
omnibuses ana public velucies. 


2238 C. Brih, Muswell hill, for a new or improved mod- tt 
lettering amd crnamenting mirrors for advertieing, decorative, cot 
other similar pnrposea. A mmuniesthm. 

4247 T. Mortlock, South Huckoay, for faprovements i Hens. 
applicable also far gas stoves for domestic parp ara, 

is 8, Lees. FIindtersfall, fora newapr vastus for raising safety 
valves in cased of elther high steam or low water, 

2249 J. Riober, Ialington, for an improved brake for om nibumss 
and other vobhiclea, together with an iuoroved arrangemug- al 
wheels und axle for use with euch brake nnd otherwise. 

2250 M. Volk, Brizhton, for an improved apparatus for tarntag 
over the leaves of musie. 

2231 M. Mattson, Sonthampton-buflldings, for an inprneed 
apnarntua for al ministering varginal and other injostivns, and dix 
for containing the same. 

2252 F.C. Coshend, Liverpool and J. J. Miller, Camberwell, fa 
improvements in marine ateam-engines. 

2°53 A. C. Handerson, Charing-ceoaa, for an imomved aa. 
suitable to all kinda of candlesticke, candle or reading Latope. ar 
chandeliers, burning wax, composition, or other cantiles. A Corry- 
nication. 

2351 J. Fletcher, Portfleld, Chichester, for an improved ey cap. 
A communication. 

22% I. MacDonnell, Dahlin, for printing from ¢rpes or byt 
special adaptation for printing from stone or other flat zur? ge. 

2253 C. Brakell, Manchester, for a ballot box or apparatus ler 
the regiatration of votes by ballot. 

225) A. Woore and J. Watt, Birkenhead, for an imer. vel cam 
bined apparatus for heating and moving or for ing noste 

29 J. Adame, Strand. for improvements in the coudtsagtion s 
breech-loading revolver flre-ar ms. 

225 J. Elwarda, South Hackooy, for improvements in face. 
inga for carrinve doors and parts of the same. 

ano C. Fairholme, George-atreet, Haoorer-sqnare, for frpror 
ments In the means of eflecting electrical coramanication tu me. 
wavy trains and apparntua therefor. 

2261 W. E. Gill. Salistury-street, Btrand, for improve menta i3 
treating vegetable juicea and in the apparatus and materials t3 be 
emplayed therefor. 

2262 T. R. Ceampton, Great Georgs-street, Westminster. tor i= 
provementa in the manufacture of gas and fuul, and io apparatı 
to be nsad for this purpose. 

0253 G.T. Bousfiell, Sutton, for improvements in tarnaces far 
devxydising iron ores preparatory to their being worked i> 
wroucht iron. A communication. 

254 J. P. Hawley, Brixton, for improvements in cocks 124 
alnices. 

22, A. M. Clark, for improvements in the mannfectrre z 
phosphoric acid and acid phosphate of ime, and the application 4 
the same. A communication. 


PATENTS SEALED. 
273 N. Saunders, for improvements in anchors aad tbe: 


accessories. 

our M. Wigzell, for a new or Improved drawing board for t>- 
purpose of stretching drawing paper or „ther materi ats lor dra mize 
tracing, or painting upon) on one or both of its sides. 

Aw) A. M. Clark, for an improvement in cicarct tes. 

R0 K. Gilvard, for improvements in furnitare for locks. 

849 J. L. Clarke, for an ee method of ani apparatus f= 

reventing candles from guttering. 
5354 A. L. Dennuon, for improvements in watches amd patet 
chronome ters. 


878 H. Holland. for improvements in clippers for clipping + 
shearing horses and other animala. 

94 J. F. Lafrecne, for imprarements in the monnfacure of çz 
for lighting and beating, and in apparatus emp] yed therein. 

1079 H. A. Bonneville, for an improved mode and means f 
obtrining imitation paintings of tapestry. 

1525 E. Solvay. for improvemerta in the manufacture or rr- 
duction of carbonates and bicarbonate of soda, and Acres 
products thereof, and also in apparatus used in such manuisccr:. 

1669 J. C. Tucker, for improvements in a composition adagtet 
te pavement and other purposes, and in apparatus for the 
same, and also other analogous pavement and material 

224 N. Lloyd, for imorovements in fixing coluuring meattars c2 

repared fabrics or yarns. 

a J. 8. Russell, lor improvement in ordnanes, and in pr 
ectiles and cartridges for the same. 
24% H. Ayleabury, for improvements In stoppers for bot! Lea, 

953 D A. Burr, for an improved diaphragm motor, and 12 argh 
cation in automatically operating valves and levers in low-weicr 
detectors, nir-compreseing machines, snpoly or discharge pipa. 
double-acting vacuum pumpa, and other hy dranlic Or Pest it: 
machines and encines, by nea ns of an intermittent laid prezszra. 

“62 G. Weir and J. Weir, for improvements in steam biler» 

267 J. Woo-lward, jun., and J. Emme, for improvements in d · 
loading fire - arma. ' 

270 4. Annandale, jun., for improvements in the manafactare 3: 
paper and in machinery or appliances for the purpose. 

239 J. Ward, for „ in the mode aud mean f 
securing ear- rings to the ears. 

204 J. Knowles, for an improved instrument fos rote c 


weeds. 

203 J. Cooper, for improvements in moulding boxes osef iz 
making moulds for casting metal. 

805 J. A. Ja e Baana; for tmprovoments ia the mat 
facture of surgical instrume 

310 J. II. Johnson, for improvements jn fluting or crimping 
machines, 

821 W. R. Lake, for an improved burner for lamps and otber 
{laminating apparatus. 

37 J. L. Norton, for improvemerts in stables, sheds Nr est» 
ani slanghterho:1-ea, and in paving or flooring fer the sams az 
other stirfaces. 

207 J. Harris aud D. Normington, for improvements de tm 
1 af metallic bedeteads, sofas, conches, and other ar < 

ike manufneture. 

401 N. P. Stockwell. for im provementa in sowing machines 

437 W. Nattall and T. Nuttall, fer improvements in looms f 
weaving. 

555 W. H. ami E. Cory. for improvements in the sas- 
facture of artificial fne) bloches and in machinery for amm: 
the same, which mann ned ia also applicable for oumpreas: 
other materials into blocks. : 

60) A. M. Clark, for improvements in machinery for @erviter 
horae-shoe nails 

635 A. M. Clark, fer an improvement in saws. 

787 A. Longsdon, for improvements in ships or wessata of our 
and in forts, batteries, and e or military etro ctares - 
apparatus for use on gra and band. 

1104 W. R. Lake, for an improved mothod of nd machine 
utilising the butts and other parte ef railway rails. 

104 B. Hant, for an improved method of and aon x 
indicating the speed of railway trains, applicable far othe 


similar purposes. i 
1049 W. R. Lake, for improvements in ditching or tree 
machines. 
1155 M F. Goranseon, for improvements in apparatee for o 
ing moti” e power. , 
i je and A. Johnson, for an improved plow’ 


Johnson 
133 R Fish, for d eee asd pper 
for , revivifying materials used in t e purification of ges. 

1'09 I. B. Harria, for improvements in and connects? 2 
monolds for the production of indiarubber valves and rors iE 
articles, 

1355 W. R. Lake, for improvements in kilns for buruint brz 

1691 G. Westinghouse, jun., for improvements lu sppareta | 7 
working brakes and communicating sft uals on rails A emia’ 
compressed air, parts of which improvemects are appen 
generally for retarding locomotives. 

au A. V. Newton, for improvements ia the mola of and t? 
5 manufacturing terry and cut-pile carpets end ft. 
terry fabrics, 

317 R. Punshon, for improvements in apparatus fr... 
and registering liquids. 

948 8. Cutler, for improvements in fastening an@ e- mt 
window sashes and preventing tbe rattling there. 

ga E. Burgess, for improvements in appuratos far a pyar: 
and incinera'ing alkaline lyes or solutiona otdinarily verb. + 
mennfactnro of paper, and in the treatment of such A ‚ § 
kpent. for tne purpose of recovering therefrom valundie chamin 

rodacta. 

? as] W. W. Hulte ant B. T. A Kr. for improvements iu 2 
reintiog to the mauatfactaring of fla oth. 

es E. A. Cook and N. M. Hyudersua, for improvements i- 
treating hydrocarbon olli. 


— — — — ͤ!— ͤ ——— Ng ee 
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ABRTIOLES. 


— — 
HEALTHY AND COMFORTABLE HOUSES." 


1 this attractive title Drs. Drysdale and 
Hayward have published accounts of the 
experiments made by them in the warming and 

ventilation of houses, and as these are accom 
by suggestions of practical value to the public, as 
well an to the architect and builder, our readers 
will, doubtless, feel interested in hearing what 
two well-known physicians have to say on sub- 
goes of such importance as fresh air and warmth 
dwelling-houses. The im t question how 
to construct a house which shall be at the same 
time healtby, comfortable, and not inelegant, has 
been answered in a variety of ways. Some have 
contented themselves with pointing out what the 
architect should do; others have put forward for 
his edification schemes more or less impracticable, 
which only their authors could repose confidence 
in; while others have told us what a house should 
be without showing us how to arrive at the desired 
result, so admirable in all respecte—on paper. 
The authors of the present book do not come 
within either of these categories, for though they 
have, doubtless, theorised, speculated, and pop 
they have put their theories to the test of prac- 
tice, and given us the results of their experiments. 
In 1861 Dr. Drysdale built a house in the suburbs 
of Liverpool, in which many of the defects of 
i houses were avoided, and ventilation 


effected by what he terms a siphon-shaft, the foul 


air being removed from each room in the house by 


means of a separate pipe, and conveyed to a foul- 


air chamber in the roof, whence it was drawn by 
the suction-power or heat of the kitchen 
chimney. The house in question is a marine 


villa facing the sea, and is of two stories, with the 
. main staircase in the centre of the plan. Ine 


chamber under these stairs, a coil of pipes in con- 
nection with a boilerin the basement on the low pres- 


gure principle warms the air, which oomes in through 


a flue opening to the external atmosphere. The 
fresh air passing through the chamber and be- 
coming heated is distributed to the various apart- 
ments in the house through openings in the cornice 
near the ceiling, and through hit -and- miss“ 
gratings forming the upper section of the archi- 
traves of the bedroom doors. The vitiated air is 
conveyed from each room through a perforated 
ornament in the ceiling, by a zinc tube to a zino 
drum about 6ft. by 5ft. in the roof. This drum 
communicates by means of a zinc tube and a 
shaft built into the wall with the bottom of the 
exbaust shaft, which is formed by constructing 
the smoke-flue from the kitchen fire of 14in. 
earthenware pipes placed within a square brick 
shaft, the intervening space forming the passage 
for the foul air, which finds an exit a few inches 
below the coping of the shaft. The fireplaces in 
thishouse are at the corners of the rooms, and no 
chimneys are placed in outer walls, while the 
windows are of thick plate-glass. The general 
result of the ten years’ experience of different 
families who have oconpied it is that it is warm 
and at the same time airy and comfortable, while 
Dr. Inman, who visited it on a bitterly cold 
day, says, in his Preservation of Health,” that 
he has never before or since been ina house which 
seemed so thoroughly comfortable. In the house 
built by Dr. Hayward, also at Liverpool, the same 
principle is applied; but in this a central lobby 
forms the ventilating shaft and divides the 
dwelling centrally. All the rooms on the three 
stories open into these lobbies, which, together, 
form a corridor extending from basement to 
attics, being connected by lattice work in the 
centre of the ceiling of each story and iron 
gratings at each side of the floor above. By 
this arrangoment the warm air passes from the 
bottom lobby to the others, but the lattice work 
and gratings not being in line sufficient resistance 
is offered to its passage to compel an ample 
supply to pass into the rooms on either side of the 
ae 8 

% H. alth and Comfort in House Building; or Venti- 


lation with Warm Air by Sel‘-acting Suction Power.” 
By J. DarsDaLR, M.D., and J. W. Hatwarp, M. D. 


5 | corridor through a lattice enrichment in the re- 


spective cornices and perforations in the separa- 
ting wall. Over the gaseliers are perforated 
plates connected to a zinc tube, which conveys 
the vitiated sir to the chamber in the roof, whence 
it is drawn as before by means of the heated fiue 
in the brick shaft. 

This plan of ventilating and warming houses is 
not confined to any special description of dwelling, 
but may, as the authors point ont, be adapted 
to the st class of houses by building 
them in blocks, just as easily as a common system 
of drainage is made applicable. But it is more 
especially to the splendid blocks of offices and 
workshops and warehouses, where graet numbers 
of persons spend a large portion of their lives, 
subjected to continual cold draughts and to the 
banefal influences of a vitiated atmosphere, that 
the authors desire to see their scheme applied. 
With respect to cost, the authors offer some sen- 
sible observations; for while acknowledging that 
the expense of the zino pipes, and running them 
through and between the walls and ceilings, 
together with the other necessary appliances of 
the scheme, will amount to a considerable sum, 
they point out that a considerable saving may be 
effected in the brickwork and plastering of the 
house, which need not be so aig A or 80 large for 
equivalent requirements. Thus, living and bed- 
rooms might be reduced in height, and the latter 
also in size, for with this system of ventilation a 
constant supply of fresh is farnished, which 
more 


rooms is all but t. But as things are, 


“what can architects do in changing the style of 
middle-class house building? They are constantly 
pressed to meet the requirements of the commer- 
cial value of a house as at present estimated, and 
forced to give as many and as large square boxes 
of rooms as will go under a roof and within four 
walls as can be got for the money. With such 
requirements, how can they study convenience, 


beauty, health, or comfort ? ” 
We can, of course, only 


has been submitted to actual 
and all difficulties satisfactorily met. 


the attention of sanitarians. 


INFLUENCE OF LIGHT ON PLANT LIFE. 


pers grow by absorbing ccrtain matters 
from the soil, and by decomposing, through 


their green parts, the carbonic acid gas in the air. 


Of this gas they assimilate the carbon and return 
This may be considered as plant 


the oxygen. 
respiration, and light is necessary to it. 


Bonnet, in the eighteenth century, observed 
that plants always tend towards the sun, in 
whatever position their seed has been placed; 
also that plants immersed in water give out small 
) In 1771, Priestly put a 
burning candle in a closed space, and after it had 


gas bubbles in sunlight. 


gone out (the air becoming unfit for combustion) 
he introduced the green parts of a fresh plant. 


In a few days the air was purified, so that the 
Ingenhousz farther 


candle could again be lit. 
observed that the purifying of impure air by 
plants only commences after sunrise, diminishes 
towards sunset, and is suspended in the night time ; 
that plants which are shaded do not purify the 
air, but give ont a noxious gas; and that only the 
leaves and green parts have the purifying action 
referred to. 

Senebier proved the precise natare of the gases 
absorbed and exhaled. De Saussure showed 


2 a re La 
° Abstract of part of a paper in Revue des Deur Mondes, 
by M. PAPILLON. 


charged 
gagement of bubbles from its surface observed 


when light was admitted. Diffuse light did 


than compensates for diminished cubical 
capacity, especially where the air of the larger 


mention the principles 
of the method here, but ample details are supplied 
by the authors, and all necessary measurements 
given. The cost of this means of heating is said 
to be covered by savings in other directions ; and 
lest some may think that the plan of ventilating 
would fail when the kitchen fire is not burning, it 
is desirable to mention that even when this is the 
case “there is still a sufficient amount of suction 
to keep up a good circulation of air throughout 
the house.” Indeed, every detail of the scheme 
experiment, 
Several 
ene help to explain the method to the 
reader; and the book contains besides this, its 
main feature, much usefal information on other 
matters connected with healthy houses, and a 
valuable appendix containing the methods of cal- 
culating the velocity of currents in hot air, with 
a record of the experiments carried out in the 
house built by Dr. Hayward, under the varying 
conditions of many, few, or no fires, open and 
closed doors, &. Looked upon merely as a record 
of what bas actually been done the book is worthy 


that the volume of oxygen liberated is lees than 


that of the carbonic acid absorbed, aud also that 
plants exhaled a certain quantity of nitrogen. In 
sunlight, plant-respiration takes place very ener- 
getically. 


In 1848 MM. Cloéz and Gratiolet brought to 


light some new facts about aquatic plants. These 
do not give out carbonic acid gas at night. 
instantaneity of the sun's action on their respira- 


The 


tion was oe the plant being put in water 
th carbonic acid gas, and tho disen- 


not produce the decomposition of carbonic 
acid. Further, Van Tieghem has observed that 
the decomposing action, once commenced in sun- 
light, continues in darkness. The plant is thus 
capable of receiving, and storing up, as it were, 
some of the incident vibrations, these reappear- 
ing as chemical work. Many phosphorescent 
substances, and photographic processes, furnish 
analogous cases of conservation of force. The 
form of reap ce of the vibration-force 
varies in different bodies: it is sometimes lumi- 
nous radiation, sometimes chemical work, some- 
times m work. 

What is the influence of the various spectral 
rays on vegetation? The question has called 
forth much research, and is not yet fully answered. 
Daubeny, in 1836, was the first to examine the 
respiration of plants under coloured glass. He 
observed they exhaled less oxygen than in white 
light. The orange rays seemed the most ener- 
getio ; then followed blue. Gardner, a few years 
later, put etiolated or blanched plants in the 
various spectral rays, and found that green colora- 
tion took place, with the yellow rays, in three 
hours and a half; with the orange, in four hours 
and a half; with the blue in eighteen hours. 
Thus the greatest energy of solar action (in this 
respect), does not correspond, either to the heat 
maximum at the extreme red, nor to the maxi- 
mum of chemical intensity at the other extremity. 
Those radiations most chemically active influence 
least the phenomena of plant life. Prof. Draper, 
of New York, has recently shown that plants dis- 
engage most oxygen in the yellow and green 
rays ; next follow the orange and the red. M. Cail- 
letet thinks green acts like darkness in reference 
to plant respiration, and he thus explains the 
feebleness of vegetation in the shadow of large 
trees. M. Prillieux has studied the action of light 
from a different point. He sought to know the 
influence of lights having different colours, but of 
equal intensity. He inferred from his experi- 
ments that lights of different colonrs act in an 
equal degree, and produce an equal liberation of 
gas for the same luminous intensity. All the 
luminous rays cause reduction of carbonic acid gas 
in plants proportionally to their luminous power. 
Plants placed in obscurity become blanched 
and lose vigour, as if they were growing on a 
sterile soil. One effect of sunlight is a continual 
renewal of the moisture in the vegetable tissues. 
Where the moisture does not evaporete the plant 
becomes hydropical. 

Sunlight produces numerous variations of the 
colour of flowers. The corolla of species which 
grow at a great height on mountains has more 
lively colours than that of the species found on 
lower parts. The sun's rays traverse the atmo- 
sphere more easily in the former case. In general, 
the vegetation in well illuminated places is richer in 
colour than where the light has little access. Some 
flowers, at first white, become coloured in the sun- 
light. The Cheiranthus cameleo is at first blue, 
then ofa citron yellow, then violet-red. The flower 
of Hibiscus mutabilis is white in the morning, aud 
becomes red during the day. Similarly, the 
colours of fruits are affected by light. 

The mechanical effeots of light on plants are 
various. The sleep of flowers, the intl-xion of 
stems, the nutation of heliotrope plants, the intra- 
cellular motions of the chlorophyll, show, iu thig 
respect, a very delicate sensibility in certain 
species. Pliny refers to the plant which turned 
with the sun, and indicated the hour to labonrers. 
Payer has made precise experiments ou the 
motions of cresses under light. When pnt iu a 
chamber lighted from one side, the stem carves 
rapidly. The upper part bonds first, the lower 
remaining erect; this next inclines, whilo the 
upper part tends to resume its straightness, and 
the stem has finally a straight inclined position. 
If the light enters the chamber by two windows, 
the effects are as follows :—If the two are on the 
same side, and the light of equal brighti:css in 
both, the stem curves in a dircction bisecting the 
angle of the rays meeting where it is placed. If 
one window lets in more light than the other, the 
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stem tends towards it. 
opposite sides, and the light equal in both, the 
stem remains vertically straight; in the opposite 
case, it is directed towards the more intense 
rays. These motions appeared, moreover, to 
be produced by vidlet and blue rays, but 
not at all by red, orange, yellow, and green. 
M. Gardner has pushed this inquiry farther. 
He sowed turnips, and let them grow in 
obscurity till they had a length of five or seven 
centimetres ; then he cast on them the spectral 
rays froma prism. Those which were exposed to 
the red, orange, yellow, and green rays, became 
inclined towards the dark blue; while those ex- 
posed to the violet rays took an opposite direction. 
The plants had thus the sppearance of a field of 
grain moved by two contrary winde. The turnips 
in the blae-violet region looked towards the prism. 
Thus it is the more refrangible rays that deter- 
mine the flexure of young stems. 

The stems of many plants grow in a spiral 
direction. This is generally from left to right, 
bat not always, and the stems of some plants 
turn indifferently in either direction. Mr. Darwin 
bas examined the influenoe of light on this pheno- 
menon. If one of the plants referred to be put 
in a chamber and near a window, the extremity of 
the stem takes more time to describe the half 


If the windows are on | varies with each. This capacity for heat is known 
under the name of the ‘specific heat” of the 
body. In 1819, Dulong and Petit announced 
that, according to the results of their experiments, 
„the product of the numbers indicating the 
specific heat of the different elements, multiplied 
by the numbers denoting their atomic weight, is a 
constant number; in other words, the specific 
heat of simple bodies is always in inverse ratio to 
their atomic weights.” 
To this constant number the name “ atomio 
heat” has been applied. 


207.— Perhaps the most accurate method for 
ascertaining the specific heat of the elements is 
that of “cooling.” Experiments have proved 
that on raising equal weights of different bodies 
to a given temperature, and allowing them to 
cool down to a certain point, the times required by 
them to reach this fixed point, are direotly as 
their specific heat. 

Taking the gpecific heat of water as unity, the 
following table, compiled from the researches of 
V. Regnault, Person, Favre, Silberman, and H. 
Kopp, shows the relative specific heats, atomic 
weights, and atomic heats of the more important 
elements :— 


revolution in which it is turned from the light, Name of Element.] Specific | Atomic | Atomic 
than the other half. Thusa convolvulus made an Heat.. | Weight. | Hoat. 
entire turn in 5 hours 20 minntes ; the half revo- . Tee 
lution on the window side took a little less than Oxygen 9 270 0 4 
an hour; and the other half 4 hours 30 minutes. Hydrogen ay) r A 
M. Duchartre found that some plants which grow | Nitrogen............ 2 1. a 
spirally in the light grow straight in darkness. 8555 e ete 4 1 0 6'4 

The sleep of plants, by which is understood the I 1 E RS 05 ae 28 
closing of the flowers and leaves, to expand again Se . 0: 95 : i” oA 
after a short lethargy, is not fully. understood in Ph phur ...... .. a 5 A 
its relation to luminous intensity. enemas ack 9970 a eg 

The colouring matter of leaves and stems, 1 e a 3 155 94 
called chlorophyll, consists of very small granules Ca 5 . 9 a 04 
contained in the cells of these. Different shades Anti a ase 9955 D 4.75 
in the colour are due to the greater or less num- B N e 0.03084 a 64 
ber of these small grains in each cell. Sometimes 1 EA 1 os 6'4 
they are very close together, covering the whole Molrbd renames yai 59 1 ean 
internal surface ; sometimes they are fewer and Ta TOO 0- l 2 : i v8 
more dispersed. In the latter case light, when 5 0 N 03342 | 184 6:15 
introduced, produces a motion of the particles, in Daaa 995275 et 1'43 
some cases agglomerating them to a point. M. AE ak 0:03243 | 197 6-4 
Famintzin has studied these mechanical effects on Palla dar 3 N 20392 1 5 mae 
leaves of mosses. During the day, the small Bo BON centers 995 200: 6-28 
grains of colouring matter are scattered over the Silico, „„ 1774 ri 135 
upper and the lower parts of the oells of the leaves. P icon (orystals). er : 0 ed 
Iu the night, on the other hand, they collect on . e 01 956 39 6-61 
the lateral walle. The blue rays act in this way = hing pacers sens 929340]. <29 6:75 
less than white light, while under yellow and red Th liur n n ue 6'4 
rays, the grains remain in their nocturnal position. 8 „ peas i 6°64 
These intracellular motions take place in nearly A e 921350 bl $00 
all the cryptogams, and in many of the 'phanero- 5 . 97 10 08 5 
gams. M. Roze has found that the grains of Manganese ......... 1435 55 6-69 
chlorophyll are joined by very fine threads of Zine 665 es 115 56 6:37 
plasma, whioh he supposes to cause their change Tin eee 90525 Bs 9 05 
ol position: 1 4 4 4 4 

Biot, in 1807, exposed the leaves of a cactus in N ee eee | 112: 125 
water charged with carbonio acid gas to a very Cob eras F 1 35 oo 
strong artificial light, on whioh one could not look Co A . . . .. raped bai of 20 
without being dazzled. No gas appeared to be Lead —ͤ—ͤ[ᷣ— 2 — q 9.09515 63˙5 6:04 
disengaged. The vessel was carried into diffase Mer 5 9 rd aan 
daylight, and the liberation of gas at once took Silver 3 eee ee 9 200: 5 
place with great rapidity. He concluded that 1 id TETTETETT 6 905701 108 6˙16 
artificial light was incapable of producing the Gold .. ...... e aap 


effects of solar light. But it has been recently 
proved that light from any source will cause the 
respiration of plants if only it be not too intense. 


A. B. M. 


Áe 


LESSONS ON CHEMISTRY.” 
Bx Seurmo R. Borroxx. 
(Late of the Istituto Bellino, Novara, ftaly.) 
(Continued from page 448.) 


9) 06 —In order that the student may form a 
wd e correct idea of the value of the dis- 
covery made by Messrs. Dalong and Petit, in 
connection with the aid which it affords ns in 
fixing the atomic weights of the elements, it is 
necessary that he should call to mind a peculiar 
property, which different bodies have, with regard 
to the amounts of heat they can absorb, without 
snowing a corresponding rise in temperature. It 
had been demonstrated by Dr. Black, Irvine, and 
others, towards the middle of the last century, 
that equal weights of water, iron, glass, &c., at 
an eqnal temperature, required very different 
amounts of heat applied to them, in order to raise 
tacir temperature by 1° Fahr.; in other words, 
th» capacity which these bodies display for heat, 


208.—From this table we get at the relative 
atomic weights of most of the elements, indepen- 
dent of their compensating weights (11). Un- 
fortunately, owing to their gaseous state, the 
specific heats of hydrogen and oxygen do not give 
the same constant as the majority of the elements, 
hence we are not able by this mode to state with 
certainty the relative atomic weights of these 
bodies. Consequently, though the theoretic law 
of Gay Lussac would point to their atomio weights 
being, relatively, 1 for hydrogen, and 16 for 
oxygen, we have no proof, as yet, that this pro- 
portion is more correct than that of 1 to 8. 

Practically speaking, either mode of expression 
is equally correct ; for it is indifferent in all ohe- 
mioal operations, whether we regard water as 
being composed of 2 parts of hydrogen, to 16 of 
oxygen, or of 1 of hydrogen to 8 of oxygen. Con- 
sequent upon the theoretic natare of the question 
involved, it behoves the student to bear always in 
mind, that although in all likelihood, the views of 
Gay Lussac, Avogadro, &c., are correct, yet we 
have no tangible proof that the volumes of hydro- 


* Regnault has shown that this is not really a conatant, 
bat varies within small limits, the average being 6-4. 
This variation is supposed to be due to the fact that the 
| — -— specifi: heats were not determined in all cases at equal 
The rich! of tra: slation and reproduction is reserved. | 


gen and oxygen are, respectively, equal to their 
atoms. Heace it follows, that the only certain 
basis we have for our caloulations is the fact, 
that elements will combine in certain fixed pro- 
portions only, or in multiples of these fixed pro- 
portions.” 


209.—The theory of valency is one which, up te 
the present time, admite of no positive pa 
though many arguments may be adduced in favsar 
of its existence. But though not supported by 
direct proof, it is of great assistance to the 
chemist in classifying various elements, and in 
enabling him to foretell, with considerable exacti- 
tude, the behaviour of certain bodies, when sub- 
jected to the different operations of the labors- 
tory. Whether it be false or true, it has certainly 
conduced to the preparation artificially, of bodies 
hitherto supposed to be the products of liriag 
organisms exclusively, hence, while keeping car 
minds open to the reception of negative evidenee, 
it is well to remember that this theory is the o 
which, up ‘to the present time, gives us the mot 
satisfactory explanation of the constitution of 
compounds, more especially of such as belang to 
the domain of organic chemistry. 


210.—Let us briefly examine the grounds on 
which the theory of valency is based. Whe 
hydrogen is made to combine with two 
compounds may be formed; the first is water H, O, 
the second is hydrogen dioxide H,O,. As we hara 
already seen (paragraphs 91 and 95), water is 
neutral, stable, and easy of preparation; while 
hydrogen dioxide is extremely unstable, is vt 
neutral, and is very difficult of preparation. It 
is, therefore, evident that the second atom of azy- 
gen is held much more loosely than the first, or, 
iu other words, that the force of chemical affinity. 
saturating power, or whatever eleo we agres to 
call it, in the atom of hydrogen, is insafficient to 
satisfy to the fall, the saturating power, £o., ol 
the atom of oxygen. 

Hydrogen combines: with the chlorine in one 
proportion only (53) —viz., HCl, and here we find 
that the combining power of the oneatom of hydro- 
gen is perfectly satisfied by the combining powerof 
one atom of chlorine. Carbon also can be caused 
to unite with hydrogen, and of the compounds 
thus produced the most stable and eaturate iz 
marsh gas CH,, in which the combining powers 
of the four atoms of hydrogen are completely 
held in abeyance by the combining power of ths 
one atom of carbon. We might addace numerous 
examples, but the above will suffice to illustrate 
the subject. 


211.— We find, then, that compounds do exist, 
in which the component elements show little or 
no tendency to dissociate, while in others (in 
which the self-same elements occur, united in 
different proportions) this tendency is very msrked. 
The question naturally arises, On what do these 
peculiarities depend? The answer, as given by 
those who maintain the theory of valency, is as 
follows :—Each atom of the different elements is 
endowed with a certain fixed combining force. 
While the atoms of several of the elements pos- 
sess similar amounts of combining force, and oaa, 
therefore, saturate one another when combining 
atom for atom, others are gifted with double, 
treble, quadruple, and even six times the amount 
of force; and hence, can satisfy the combining 


power of two, three, four, and six such atoma 


Taking, as usual, hydrogen as the standard of 


comparison, and agreeing to consider its combin- 
ing power, or valency, as unity, it follows that as 
one atom of oxygen can fix and saturate two 
atoms of hydrogen, oxygen must be posseased of 
two combining powers, or what amounta to the 
same thing, must be bivalent. 


Chlorine can only anite with hydrogen in the 


proportion of 1 atom of chlorine to 1 atom of 
hydrogen, hence, we consider it as being possessed 
of only one combining power—that is to say, it 
is monovalent when compared with hydrogen. 
The same train of reasoning is applicable te 
nitrogen, carbon, &o., which satisfy, relatively, 


three and four atoms of hydrogen, &c. 
212.—The intelligent student will immediately 


perceive that whether we take the modern atomis 


weights, or the ancient equivalents, az our start- 


ing point, similar conelusions may be dedaced ; 
but in the latter case, many elements which we 
now consider dyads will appear as monads, and 


those which we hold to be tetrads, will igure as 
dyads, &o. 


213.—One point that must constantly be borne 
in mind, when making any application of the 
valency theory, is the fact, that the ratios es- 
distances from the fusing points of the bodies examined. pressed bear reference to, and are trae only 
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when compared witb, hydrogen ; for it would 
appear that several elements which are markedly 
mona s, dyads, and triads, when bydrogen is taken 
as the puint of comparison, possess different 
valencies when combiviuy with other elements. 
We have already noticed several of such cases 
(sce paragraphs 62, 70, 71, 77), and many more 
will come ander our observation in the course of 
these lessons. In closing these few remarks on 
valency, we cannot do better than quote the follow- 
ing passage from Professor Barff’s ' Introduction to 
Chemistry :”"—“ It must be borne in mind, that the 
explanation of propertics by such terms as 
‘valency’ is only a convenient method of stating 
what we know about them, and that the use of 
such terms may be only of short duration. It 
may be discovered that some of those substances, 
which we now regard as clements, are not elements 
at all, but compounds; and advanced knowledge 
may even substitute some theory which may have 
a more sure foundation than the atomic theory. 
It is well to remark this, as young minds are often 
apt to espouse warmly views of a certain school, 
and to regard as facts what are nothing more than 
assumptions. It is generally believed that the 
division of elements into those of even and un- 
even valency will stand ; however the body, nitric 
oxide NO, is one which, for the present, at least, 
throws a doubt on this opinion, for nitrogen is 
usually trivalent, and oxygen divalent, and here 
one or the other must change its valency. It will 
be remembered that NO occupies two volumes, 
and this is strong evidence that that quantity of 
nitric oxide is the moleoule.” 

214.—A few words in explanation of the mode 
in which the names of the various compounds 
which are formed by the union of the elements 
are built up, may not be amiss here. The elements 
fre usually considered as belonging to two great 
olasses—yviz., those which aro strongly electro- 
negative, such as oxygen, chlorine, fluorine, &., 
and those which are more or less electro- positive.“ 
Formerly it was customary to place first the name 
of the electro-negative, slightly modified by a 
termination in ide, then the preposition of, and 
lastly the name of the electro-positive element. 
Thus, for example, we had oxide of tron fora 
compound of oxygen and iron, chloride of gold for 
a compound of chlorine and gold, &c. In the 
modern nomenclature we begin by the name of 
the more electro-positive element, and place after 
it the name of the electro-negative element 
(changed as above) without any proposition. 
Thus, we now designate the compound of iron and 
oxygen by the name iron oxide, while the com- 
pound of chlorine and gold is called gold chloride, 
K. In order to specify the number of atoms of 
either element which the compound may contain, 
abbreviations of the Greek numerals are prefixed 
to tho name of the element of which it is required 
to fix the amonnt; thus, hydrogen monoxide is a 
compound covtainiug one atom of oxygen in each 
molecule, hydrogen dioxide is a compound con- 
training two atoms of oxygen in the molecule. 
Tue prefixes most in use are :— 

Mono, for 1 atom, &c. 

Di 2 atoms, &c. 

Tri 75 

Tetra 
Penta 
He xa 
Hepta 
Octa 2 

The proportions in which both constituents of 
a compound occur in tho molecule may thus be 
ca:ily pointed out by the name, thus dimanganiz 
trio rie is the name of a compound containing 
2 atoms of manganese, united to 3 atoms of 
oxygen. 

We do not lay much stress on nomenclature, 
as the rapidity with which the science of chemistry 
is cxtceuding itself renders it a matter of the 
greatest difficulty to find a system which meets 
all the requirements: in all probability a moditi- 
cation of Prof. Filopanti’s atomio nomenclature 
(see p. 319, Vol. XV. of the Excutsn Merciayic) 
is tho one moat adapted to the present state of 
our knowledge. 

I: is necessary, however, to dilate somewhat on 
the terms acid, anhydride, &c., and on the termi- 
nations ous and ic, when applied to acids. In 
order to exemplify the enhj ct, wo ehall make 
reference to the acids derived from sulphur and 
chlorine, ag we have already had the advantage 

of passing them under review. i 


O NN 


It will be readily understood that this division is 
entirely relative; for, examole, thoagh ſodiae is electro- 
nezitive when compared with potassinin, it [4 electro 
positive when oompared with ohlurine. Tuhia observation 
holds good throughout the series of olements. 
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REVIEWS. 
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A Handbook of Chemical Technology. By 
Rupour Waaner, Ph.D. Translated and 


Edited by WILLIAM Crookes, F.R.S. London: 
J. and A. Churchill. 


FEY Englishmen except those engaged in 
scientific pursuits, students of philology, 
and literary men, are acquainted with the German 
language. It is truo that a smattering of it is 
taught in “commercial academies,” but of the 
general run of average intelligent Englishmen 
met with in ordinary every-day life very few have 
apy knowledge of German, whereas numbers 
have a more or less imperfect acquaintanco with 
French. The great change in what is termed the 
„balance of power” brought about within the 
past half-dozen years will probably produce an 
alteration in this respect, and although it is use- 
less to hope that German will become as familiar 
to Englishmen as the tongue of the latter is to 
our better educated cousins, there can be no doubt 
that it must be deemed of at least as much im- 
portance as French. Independently of the high- 
class literature which teems from the presses of 
Brunswick and Leipsic, and of the great beanties 
of what are known as the German classics, there 
is no language in which a larger proportion of 
valnable scientific works is written, and none 
which at tho present day records more useful and 
interesting facts in the domain of “original 
research,” the importance of which in connection 
with our manufactures was pointed out on p. 
345. It is, perhaps, useless to look for a larger 
development of this stepping-stone to progress, 
until an acquaintance with the scienccs under- 
lying the processes and operations of our principal 
industries is more widely spread: amongst the 
mass of workers. For this reason Mr. Crookes, 
in translating the Handbuch der Chemischen 
Technologie“ of Dr. Wagner, has done good 
service, and placed before the public a work con- 
taining abundant and reliable information on the 
subject of which it treats. In a volume contain- 
ing some 750 pages, with numerous illustrations, 
the methods of preparing and working the various 
metals and their salts by tho latest improved 
processes are described under the head of metal- 
largical chemistry, together with the application 
of the voltaic current to electro-metallurgy. 
Manufactures of such importance as the prepara- 
tion of potash and soda salts, bleaching-powder, 
sulphuric acid, and the methods employed in 
recovering all that is of valne from “waste” 
solutions and “rubbish ” heaps, occupy prominent 
places. The manufacture of soap, glass, lime, 
stoneware, mortars, the technology of vegetable 
fibres, including paper-making, and the arts of 
brewing, distillation, dyeing, and others, all will be 
found explained in a necessarily concise yet ample 
manner. The subjects enumerated form but a 
portion of the contents of this book, which must 
be a valuable vade-mecum to the manufacturer 
and the student. That it has been fully appre- 
ciated in Germany is evidenced by the fact that 
the edition of which the present book is the 
English translation is the eizhth, the first having 
been published in 1850. Mr. Crookes has edited 
the work carefally; all the improvements intro- 
duced since the pnblication of the German 
edition have been added, and the whole of tbe 
formul:e, which are molecular throughout, have 
been revised. At the conclusion of his preface 
the translator says: Wo cannot let this work 
pass out of our hands withont expressing the 
hope that, at no distant date, Chairs of Tech- 
nology will be founded in all our universities, and 
that the subject will be included in the curriculum 
of every large school.“ With this aspiration all who 
wish to see British science and British manufactures 
not merely maintain thcir position but progress 
must cordially agree. Other nations are pressing us 
hard in the rear as regards industries which were 
once thought to be all our own, while in too many 
of the arts we are lageing behind. Technical 
education is the only thing that will enable us to 
keep onr place, and such works as this Hundbook 
of Chemical Technolozy will do much to supply 
us with that desideratuin. 


An Introduction to the Practical and Theoretical 
Study of Nautical Surveying, By Jous Kxox 
IJaVun ro, M.A, F. R. A. S., &. Loudon: 
Lubgmuns. 

Pnonant nothing is of greater importance to the 


for if he becomes conscious of an error in his chart, 
the element of indecision is introduced into his tace 
ties an element which on board el:'p our readers 
will not require reminding is franvit with great 
danger. Wo believe, however, that the charts 
supplied to the English mariner, as a rule, sre ag 
correct as it is possible to muke them; and in 
order to facilitate their construction on souud prin- 
ciples, the student who desires to obtain craploy- 
ment in nautical surveying is provided with the 
valuable Introduction" to the study which forms 
the subject of the present notico. Mr. Liughton, 
who is mathematical and naval instructor at 
Portsmouth, mentions in his prefuce the dictum 
of an experienced and skilful surveyor that no 
officer can be qualified to take charge of the sound- 
ings of a survey with less than seven years’ prac- 
tice, and while acknowledving that practice and ex- 
periencecan alone give skill, he thinks, and rightly, 
that without a sound kuowledge of the theoreti- 
cal principles on which the skill shoald be applied. 
much of it will be thrown away on objects utterly 
| useless. With the view of enabling the young 
officer, then, to obtain a sound knowledge of these 
theoretical principles, and to assist him in gaining 
a mastery of the science, Mr. Laughton has pub- 
lished what he modestly calls only an introduc- 
tion” to the art of surveying; but the introduc- 
tion is of such a nature that the young officer 
who is well grounded in it will speedily find the 
advantave when he comes to handle the instru- 
ments in practice. Mr. Laughton is emphatically 
in favour of the student becoming an adept with 
the sextant before venturing to touch the theodo- 
lite, and he is so because, as he says, a complete 
survey may be carried on with the sextant alone, 
but not with the theodolite, while any one who is 
master of the former instrament will readily ac- 
quire facility and familiarity in using the latter. 
The text is illustrated with diagrams where neces- 
sary, and the student of nautical surveying will 
find this a very usefal grammar of the art. Mr. 
Laughton, at the conclusion of his work, impresses 
on the commanders of vessels lying for any time 
in unfrequented harbours, the necessity of a veri- 
fication of the soundings. This is more especially 
the case in volcanic districts, where, during one 
disturbance, the whole bed of the harbour may be 
suddenly altered. In these cases no reasonable 
opportunity of verifyiog sonndings ought to be 
omitted, and we join with the author in ox prees- 
ing surprise that the Admiralty has never for- 
mally and imperatively ordered it to be doue, for 
her Majesty's ships are rather costly emblems of 
‘power, and if their commanders are carelvss of 
their own safety, they might at least expend a 
little of their uuexhausted energies in scouring 
the safety of other, if less valuable, vessels. 


The Noxious, Beneficial, and other Insects of 
the State of Missouri. By CHARLES V. RILRx. 
State Entomologist. Jefferson City, Missouri, 
U. S. A.: Regan and Edwards. 


We have had occasion to express our appreciation 
| of the common sense displayed by the legislatures 
of several (we believe most) of the States of the 
Union in appointing scientific men to examine 
into and reportupon the natural history of thas 
portion of the earth contained within their 
bonndaries. By this means, sound practical iu- 
formation is acquired of what is on tho surface 
and what is beneath, of the miueralogy, the 
geology, the botany. the climatology, the natura 
i productions and the animal life of the whole of 
| the vast territory inhabited by Auglo-Saxons on 
the other side of the Atlantic. Not the least irn- 
portant of these annual reports is the one whose 
title is given above, being tue fourth annunl re- 
Bee of the accomplished State Entomologist of 
Missouri. Tho ravages effete] by various preda- 
tory inseots on the crops of the American farmers 
are only too well-known in that country, and have 
also been heard of here, in the shape of some 
marvellons tales, in which the authors bad allowed 
their imaginations to overcome their appreciation 
of number; bnt making due allowance for the 
““tallness” of the acconnts, the armies of insecis 
which at times pass like tongues of fire across the 
cultivated fields of the S:ates, canse safitient de- 
struction to crops to become matter for serious 
thonght. Tuns, tako for instance the Colorado 
potato beetle, which was never ko numerous ng 
last year. In ench nombers did this pst make 
its appearance that Mr. Riley favs.“ B foro the 
potato leaves were fairly out of the groand ths 
bectles were, as n zun, afver them, and the fle- 
ivy on tho part of potato-growers commer eed 


mariner than a correct chart of the shores along | with vivours for it seemed that 20 bugs cesme to 
which he coasts, or of the seas which he navigates, the funeral off every one slain.“ I: is sutisfactors 
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to learn that by the use of Paris green, and the 
assistance of its natural enemier, aided by a hot, 
dry summer, there was a sudden disappearance 
of this bug, although the potato crop exhibited a 
falling off of quite 20 per cent. over the whole 
State. Having described the damage effected by 
this noxious insect, Mr. Riley then gives usa de- 
scription of its natural enemies, with illustrations 
of them in their different states, so that the 
farmer may know exactly what to destroy and 
what to preserve. This system is followed 
throughout the whole of the list of noxious 
insects which Mr. Riley has been able to notice 
in the compass of the present report. The 
“ beneficial” portion is this year occupied by an 
elaborate treatise on the silkworm, with some ex- 
cellent page illustrations of the Bombyr Yama- 
mai, the Ailanthus, Pernyi, Polyphemus, Cecropia, 
Luna, and sundry other of the silkworm moths. 
This life-history of these insects comes at an 
opportune time, when the morus multicaulis, or 
“ silkworm fever,“ is again gaining ground in the 
States, in some parts of which there can be bat 
little doubt the moths and worms might be suc- 
cessfully reared, and an important source of in- 
duatry established. A few pages are devoted to 
„ Innoxious insects, but we have not space to 
write more of a work which would deserve a page 
if it only applied to our own country. The money 
spent in obtaining these reports will return a 
high rate of interest in times to come. 


Science and Commerce: their Influence on our 
Manufactures, By P. L. Siumonps. London: 
R. Hardwicke. 


Tue statistical essays and lectures here gathered 
together in one volume have been delivered or 
published during the past twenty years, and 
appear to contain a fund of information of a 
popular nature on the subjects with which they 
deal. The articles on shells, the cotton. wool, 
and silk manufactures, on dyeing, and on nuts, are 
fall of interesting matter. It is true some por- 
tions of the book are written in the sensational” 
style, and Mr. Simmonds would do well to cut out 
unsparingly all passages of the kind. We do not 
appreciate the beauty or force of a simile which 
compares the ships of Britain to ‘enchanted 
castles (!) floating along her sea-girt shores,” and 
it is quite possible to convey an idea of the result 
of submarine explosions without saying that the 
“ obstructions are riven from their foundations, 
shooting upwards te the zenith with volcanic force 
into the atrial space!“ Readers who can appreci- 
ate what there is of value in Mr. Simmonds’ book 
will merely laugh at the high-sounding phraseo- 
lozy in which he at times indulges. 


We have also received Nos. 1 and 2 of Naval 
Science, a quarterly magazine devoted to the sub- 
jects comprised under its title, containing able 
articles by competent writers, and edited by Mr. E. 
J. Reed; A Standard Algebra, with Key, by the 
Rev. Johu Hunter, M.A. (Longmans), forming 
volames of the well-known School Series edited by 
the Rev. G. R. Gleig, M.A., which will be found 
not only adapted for their special purpose (school- 
use) but useful to the artisan whose education in 
this respect has been neglected. The size is 
suited to the pocket; The Duke of Somerset's 
recent attack upon the Bible criticised, by Rev. 
Joseph B. M‘Caul, is a pamphlet which may in- 
terest those who delight in polemics ; 4s Regards 
Protoplasm, by J. H. Stirling. F. R. C. S., LL.D. 
(Longmans), is an amended edition with additions 
of the author's pamphlet in reply to or rather 
attack upon Mr. Huxley; Magnetism and Devia- 
tion of the Compass, by J. Merrifield, LL.D. 
(Longmans); and Plain and Ornamental Alpha- 
bets (Brodie aud Middleton), is a series of alpha- 
bets, the letters of which are of various designs 
and printed in different colours, of use to 
engravers, lithographers, painters, carvers, and 
others who require a gnide in the construction of 
ornamental letters. We have also received Life 
of Trevithick, Vol. I. (Spores), and the Battle of 
the Gauges Renewed, by R. F. Fairlie (Effingham 
Wilson), notices of which must be postponed. 


Black Bass in England.—Mr. Parnaby has 
snceceeded in bringing sixty black bass fry home from 
America, and they are safely deposited in the tanks at 
Troutdale, Keswick ; they are feeding heartily, so may 
now bo cousidered safe. He fonnd great diffleulty in 
collecting the fry and bringing them safely across the 
Atlantic on account of the intense heat. Mr. Fraucis 
considers this the second greatest feat in pisciculture, 
the frst being the conveyance of salmon to Australia. 
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THE WATCH, AND HOW TO REPAIR IT. 
By “ Seconps’ Practicar WATCHMAKER.” 
(Continued from page 529.) 


TEE remarks in last article on this subject 
introduced us to that portion of the watch 
termed the escapement. Therefore, to render the 
following remarks somewhat more intelligible we 
introduce Fig. 6, which at A represents the balance. 
Many persons recognise this as the fly-wheel, 
though technically it is the balance. Through its 
centre is fixed a slender shaft, at each end having 
a small pivot for the purpose of working in the 
holes made for their reception, the lower one in 
the potence I, Fig. 1, and the upper one in a bridge 
above it. Immediately below the balance on this 
shaft—the vorge—is a flat projecting blade, G, 
and at the lower end there is a similar one, both 
of which are termed pallets, the one near the 
balance being termed the upper, and the one 
below it, as might be supposed, the lower pallet. 
By referring to Figs. 1 and 2 there will he little 
difficulty in tracing the connection existing between 
the train and the wheels marked E F, Fig6. There- 
fore, we now have to consider in what manner 
these two pallets of the verge, an well as the 
balance, serve the purpose of permitting the 
escape to take place. 

The balance A is a rimmed wheel applied for 
the purpose of moving the verge and its pallets 
beyond that which would be natural to them 
without its application, for by its momentum it 
carries with it the verge, both being firmly riveted 
together. Now, the lower pallet must be first 
considered, as regards Fig. 6. The escape-wheel 
F bas always an odd number of teeth, such, for 
instance, as 11, 13, and 15, which numbers are 
made use of respectively in connection with the 
relative numbers of the teeth of the wheels form- 
ing the train. It will be seen in the figure that 
the lower pallet has upon its face the point of 


wheel's motion being horizontal, it is disti 
by this term. In Fig. 7, E represents a portion of 
the balance, and A also only a portion of the 
escapement-wheel. The shaft or central axis of 
the balance is seen at C, but may be more distinctly 
seen by the larger Fig. 8, which exhibits it witb- 
out the balance being attached. A, the escape- 
wheel; B, the stem, which rises from the flat of 
the wheel with the tooth on its top; O, the 
cylinder ; and D, the escape-wheel pinion. This 
constitutes the entire escapement, therefore 
fourth or last wheel in the train acts into 
pinion D, and hence motion is imparted to 
escape-wheel, and the action is as follows: 
escape-wheel teeth are wedges rising, as it were, 
upon upright pins or stems. Attached to the 
balance is a hollow cylinder K, Fig. 8, usually 
made of steel, the imaginary axis of which pssses 
through the centre of the pivots which form the 
bearings. The teeth of this escape-wheel are of 
such length that they have very little freedom 
when inside the cylinder C and K, and the thick- 
ness of the cylinder is so made that there is the 
same freedom of the wedge teeth between the 
point of one tooth and the back part of the next, 
on the outside, as there is when the tooth is inside 
the cylinder. A notch or opening, K, Fig. 8, is 
made nearly half way down the diameter of the 
cylinder, the edges of which, made by this open- 
ing, are polished, the right-hand one being 
flanged inwards, and the left-hand one roundad, 
in order to allow the curved edge of the teeth to 
act easily, and with the least friction upon them 
In this state of the cylinder, when the escape 
wheel tooth entered it, the wheel could not pass, 
because the rim of it would touch the edge of the 
cylinder, therefore another opening has to bə 
made lower down, as represented at M, Fig. 8. 
While the vibration of the balance causes ths 
cylinder, to have common velocity with it, the 
wedge feeth being impelled by the mainspring 


the escape-whcel tooth, and as the train of wheels 
are exerting the power through the mainspring’s 
force, that tooth mast impel the balance forward 
in the direction of the arrow, and as the balance 
continues in its onward course the escape-wheel 
tooth, when it has passed over the entire breadth 
of this lower pallet, will slip or fall from it. At 
that instant the upper pallet will be in sucha 
position that its face will be presented to the 
advancing tooth of the escape-wheel, and will 
receive it as it slips off the lower pallet, after 
which the balance, by its return motion, allows 
the escape-wheel tooth to fall from the npper 
pallet, and then the lower one is presented to 
receive another tooth of the escape-wheel, and this 
alternate motion of the balance permits the teeth 
of the escape-wheel to escape. Thus the utility 
of an arrangement termed the escapement, as has 
been previously stated, for without it the wheels 
would have revolved very rapidly; but by its 
introduction the time of their revolutions is con- 
siderably prolonged, for, as in the former case, the 
whole train of wheels would have completed their 
revolutions in less than two minutes. By its 
introduction ws find that it would occupy about 
two days before the train required again winding 
up. Bat it may be said concerning this statement 
that a watch such as we have now under considera- 
tion does not continue to go for the term of two 
days. True; therefore when further attention 
has been called to the subject that important 
feature of the watch will bo explained. 

The wheel-work or train in the borizontal watch 
is very similar to that of the verge one. There 
is this difference: instead of the contrate wheel 
E, Fig. 6, which urges the pinion of the escape- 
wheel F, of the verge watch, in the horizontal 
one the escape- wheel is driven by a wheel termed 
the fourth wheel, which takes the place of the con- 
trate wheel, and lies parallel with the frame and 
the rest of the wheels. Then, again, the escape- 
wheel itself is also parallel to them all, aud that 


force necessarily allow that wheel tooth to advance 

and enter the inside of the cylinder, and daring 

the advance of that tooth its wedge shape preses 

the flanged edge H, and urges the cylinder 

onward, during which time the tooth succeeding 

approaches the opposite side of the cylinder, acid 

the instant that the advancing tooth has left the 

wedge H of it, I is presented to the succeeding 

tooth, on which it drops; but the motion of the 

cylinder does not terminate at this point, for the 
momentum of the balance carries the eylinde: 
onward, nearly half a turn on each side; there- 
fore, during the oscillation of the balance, the 
point of the escape-wheel tooth will be resting os 
the circular portion of the cylinder. Then the 
tension of the pendulum spring will bring th: 
balance back, and when at or near the centre af 
motion the succeeding tooth will commence acties 
on the rounded edge I of the cylinder, thereby 
impelling it until the point of tooth falls into the 
inside of it, there reposiog until the balance bas 
completed its extent of arc, and again returned 
its quiescent point, at which another i ior 
takes place, and thus successive lockings art 
escapings occur. 

It may be easy to understand that, as mos: 
inventions become improved after a little time, the 
horizontal watch of Graham's became subject to 
the same rule, and so we find the fact, for althoug 
it held its place for a long time, and stood unsur- 
passed amongst all comers, scientific men of that 
and succeeding times directed their attention do 
improviug the then beat time-keeper, out of which 
the world has had presented to it an improvement 
in another form of watch. 

In considering a watch of Graham's, and esm 
even of a later date of the horizontal construetion 
the escape-wheel calls forth from a practics! 
person a little thought. In the first place, we find 
the majority of them made of brass, which is the 
worst material for such a wheel to be made of. 
f-r experience “teaches us all that almoag all 
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cylinder watches, with steel cylinders and brass 
wheels, have their cylinders cut very rapidly, and 
hence, however correct the escapement may be 
made by the workman, so soon as the cylinder 
shows wear all is over with time-keeping. Again, 
the cylinder and escape-wheel teeth must have oil 
applied, else the watch would not go a month, 
that again conduces to wear the cylinder; and 
should the watch be one which has moderate 
motive power and a fair weight balance, there is 
the great drawback of the shape of the wedge 
forming the tooth, the angle being acute, tbe 
balance of such watches having abont half a turn 
of motion, when at the best and just cleaned. 
Sach were made by many Londen makers. But 
some few manufacturers introduced ruby cylinders, 
with gold or steel escape-wheels, and ultimately 
increased the angle of the wedge teeth ; then with 
a little more strength of mainspring such watches 
kept time very well indeed. But it is very curious 
to observe that as the horizontal watch became 


THE PRIZES OF THE TURNERS’ 
COMPANY. 


‘Tos Turners’ Company of the City of Lon- 

don is determined to do something to en- 
courage proficiency in the art from which it takes 
its name, and although the means taken may possibly 
not be the best for attaining the desired result, 
it is at any rate a step in the right direction. The 
competition for the silver medal and freedom of 
the company, which latter will include the free- 
dom of the City, is thrown open to any workman 
or apprentice in England. We suppose that this 
is to be taken literally, and that the artisans of 
Ireland, Scotland, and Wales are debarred ; if so, 
it is matter for regret, for the greater the number 
of competitors, the more honour will attach to the 
prize-winner. These competitions are to be con- 
tinued annually, the materials on which the skill 
of the craftsman is displayed being varied each 
year, so as to include wood, ivory, metal, stone, 


gradually improved in the foregoing and a few | &c., that for this year being turning in hardened 
other particulars, our French neighbours kept and tempered steel,” as applied to horology—e.g., 


54. 


if more than one box, numbered consecutively. A 
list explauatory of the contents, and a sealed en- 
velope bearing a corresponding sign or motto, and 
containing the name and address of the competi- 
tor, his age, if an apprentice, and in all cases a 
certificate of good conduct, as well as the certifi- 
cate above named, must accompany the objects. 
This envelope will not be opened until the judges 
have made thcir report. Sir William Armstrong, 
Sir J. Brown, Mr. Jones, of the Strand, and Mr. 
S. Jackson, of Red Lion-street, Clerkenwell, will 
be the judges. The specimens will remain the pro- 
perty of the competitors, and must be removed 
within a week after the decision. Let us hope that 
one of our readers will carry off the prize. 


TROTMAN’S HYDRAULIC GOVERNOR. 
A NEW form of governor especially adapted 
for use in sea-going vessels, whether screw 
or paddle, has been recently patented by Mr. 
Trotman, who calls it the hydraulic governor 
to distinguish it from another of somewhat 


equal pace with us in that particnlar ; 
branch of industry ; even the same | 
angle of the wedge tooth was intro- ` 
duced from Geneva. Many still exist 
—of course very old watches—made 
by a firm in Geneva, and sold in 
London. Workmen may have many 
through their hands, and can readily 
distinguish such from their cases being 
very much bevelled off from the centre 
towards the edge. Such watches will 
never keep good time. They may 
also be recognised in many instances 
by the ratchet on the barrel, it being 
secured to it by three screws. Those 
who would wish to follow up this part 
of the subject more fully will do well 
to read Cummings on Clock and 
Watch Making;” although an old 
work the horizontal escapement of 
that date is elaborately dealt with. 
Persons who may have Geneva watches 
to repair of a similar description to 
the foregoing will not be losers of time 
if they attend to a few little matters 
connected with the escapement. Let 
them be certain that the bridge which has the 
cylinder lower hole on it is screwed perfectly tight, 
for there are many which are minus the escapement 
adjusting screw; also that the end-piece screw is 
firm ; these two little neglects often cause a deal 
of anxiety to young folk ; but after the bridge of 
cylinder lower hole is secure, examine whetber 
the escape-wheel is the proper depth, to ascertain 
which, screw the escape-wheel in the frame, and 
so adjust the bridge or bar that the point of the 
escape-wheel tooth passes exactly over the centre 
of the cylinder lower hole. That is a proper 
depth for horizontal escapement, for then the 
tooth, in falling from one side of the cylinder to 
the other, does so with the greatest mechanical 
advantage ; but if the wheel were deep in the 
cylinder the blow from the escape-wheel tooth 
would be behind the centre, and impede the free 
motion of cylinder and balance, and if the wheel 
be very deep, I have known the pendalum spring's 
energy insuficient to bring back the balance for 
the escape, and hence the watch has stopped. 
Should the mainspring be rather strong that 
would be also greatly augmenting the defect, 
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the manufacture of pinions or escapements used 
in chronometers, watches, &c. Competitors are 
at liberty to select their subject for exhibition in 
turning and finishing, but it will be advisable to 
forward the complete escapement or train of 
wheels in position, to show the truth and accu- 
racy of the work, the character of which will be 
judged of by the perfect truth, finish, and square- 
ness of the parts, and as regards escapements by 
the accuracy of form and proportion for the pur- 
pose intended. Certificates will be required that 
the work has been done by the competitor alone 
during the period of the competition, and for their 
Satisfaction the judges may require him to doa 
portion of similar work in their presence. In 
addition to the prize above named, the company’s 
bronze medal will be awarded to the competitor 
whose work is found second in merit, and the 
company’s certificate of merit to the third. The 
different objects must be delivered free at the 
Mansion House, London, during the week begin- 
ning Monday, October 21, and ending Saturday, 
October 26. They must be inclosed in a box or 
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boxes, marked with a private sigu or motto, and 
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similar construction which he de- 
nominates the pneumatic governor. 
A really serviceable and reliable 
governor for steam vessels is certainly 
a desideratum, and whether Mr. Trot- 
mau has found a means of supplying 
this remains to be seen when his 
apparatus is tested by actual workina 
rough sea. The advantages he claims 
for it are immediate automatic action 
in any position, non-liability to de- 
rangement, ease of application to any 
engine, and perfect command over 
the rate of working. Fig. 1 repre- 
sents the hydraulic governor in longi- 
tudinal section, Fig. 2 being a trans- 
verse section through the middle, and 
Fig. 3 an elevation of the end at which 
connection with the throttle or steam- 
valve ismade. AA are pump plungers 
working through glands into chambers, 
as shown; B B are cross-heads which 
conneot the two plungers by means of 
rods working in guides, as seen in 
Fig. 2. D D are inlet or suction-valves 
to the pumps, and E E the correspond- 
ing outlet or delivery-valves. F is the hydraulic 
chamber with ram G, to the outer extremity of 
which the mechanism regulating the admission of 
steam is connected at the end I is a guide for 
the ram and a set-screw regulating the play of the 
spring which adjusts the ram G, tending to force 
it into the chamber F. P is a set-screw and coni- 
cal plug limiting the area of the plug-hole connect- 
ing the delivery and suction passages S and T. 
V is a safety-valve capable of adjustment, and W, 
aperture through which the apparatus is filled with 
oil, water, or a saponaceous solution. With the 
diagrams and the foregoing explanations of the 
parts the action will be readily understood. The 
apparatus is connected to the engine or motive 
power by the pins C, shown in Fig. 2, and being 
filled with liquid and the aperture W closed, the 
governor is set by increasing or decreasing the 
amount of opening of P, by means of the hand- 
wheel, till the pressure in the chamber F exactly 
balances the counteracting pressure of the spring 
tending to force the ram G into the chamber F. 
It will be obvious, then, that if the speed of the 
engine is 80 great as to chuse more of the liquid 
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to flow throngh the passage 8, by reason of the 
more rapid action of the pump-plungers AA, 
than oan pass through the plug-hole P, the area 
of wlich is limited by the conical plug, the ram 
G will be forced outwards and actuate the throttle- 
valve or other mechanism regulating the flow of 
steam to the cylinders of the engine. On the con- 
trary, when the piston is travelling slowly the 
pump-plungers will canse less liquid to flow to the 
hydraulic chamber F in a given time, the spring 
will force the ram G further into the chamber, and 
move the steam-valve in the reverse way. It 
will be seen that the action of the apparatus does 
not depend on any particular or special position 
of the governor, but will be exactly the same 
when applied to engines of any arrangement; and 
while from this fact specially suitable to sea- 
going vessels, it is also applicable to every descrip- 
tion of machine requiring prompt and automatic 
regulation. 


ee 


PROPERTIES OF THE GYROSCOPE. 


1 IN the gyroscope, when the wheel rotates, 
and the ring rests on the pivot, two forces 
are at work —the tangential, residing chiefly in 
the rim, and the deflective, caused generally (not 
invariably) by gravity. 

2. This deflective force, acting on the wheel, 
and impelling the free end of the azis downwards, 
produces an equal angular deflection laterally, in 
tho top of the rim. 

3. The deflection of the revolving matter in 


the top part of the rim is at right angles to the 


tancential force. 

4. These two forces, by composition,“ preduce 
a resaltant in the same plane, in an intermediate 
dire otion, determined by the relation of the angu- 
lar values of the two forees. 

5. Each particle of the revolving matter, in 
passing at the top of the rim, suffers the same 
deflection, and thus receives a new direetion the 
moment the deflection takes plsee. 

6. In other words, the tangential foree is 
suddenly converted, or twisted, as it were, into an 
intermediate one; but the wheel, being rigid on 
its axis, can effect the change of direction which it 
seeks only by pushing the axis backwards horizon- 
tally to the same angular extent, till the tangential 
force coincides in direction with the resultant. 
(See movable diagram). 

7. This receding of the free end of the axis 
constitutes, in fact, the lateral, horizontal, or 
orbital revolution of the whole apparatus, which 
commences immediately on its being placed upon 
the pivot, and left at liberty to take its own 
course. 

8. The same deflection occurs at the bottom of 
the rim, at the same moment, in the same degree, 
and the effect is similar to, and conspires with, 
that already described. 

9. The deflective force is commonly that of 
gravity, which is constant and acaglerative 
throughout. Other forces, however, of an inter- 
mittent kind, may be applied, as a blow, or the 
upward, downward, or lateral pressure of the 
finger. 

10. As to the remarkable self-supporting power 
which the wheel acquiree when rotating, it is to 
be carefully noticed that the horizontal revolution 
of the axis and ring round the pivot, which has 
just been shown to be an effect, becomes imme- 
diately a like cause of a like effect. 

11. Thus, while the lateral deflection of the 
top of the rim, combined with the tangential force 
atthe same point, produces the retrocession of 
the axis (i.e., the horizontal revolution of the 
ring), this revolution of the ring becomes instantly 
a similar deflection of the side of the rim, which, 
combined with the tangential force at that point, 
produces a like swerving of the axis upwards. 
(By side of rim is meant the point at right-angular 
distance from top or bottom.) 

12. The forco of the swerve upwards is equal 
to the primary tendency of the axis downwards, 
and thus one balances the other. (It is not the 
intention here to enter into extreme mathemati- 
oal niceties.) 

13. Iu this continued and reciprocal action con- 
sists the self-supportiog power which excites so 
muh surprise, aud which can exist only so long 
as the orbital motion is unimpeded. 

14. As the deflection of the bottom of the rim 
conspires in its effect with that of the top, so, 
in like manner, the d.fl-ction of one side of the 
rim conspires in its «fut with that of the ohpo- 
ite. The same reasoning applies to every other 
point and its opposite—all the deflections tending 
to the same result. 


| the side towards which the axis deflects. 


15. The law of rotation of a body on a | if the free end of the axis deflects downwards the 
movable axis, as illustrated in the gyroscope, | bottom of the rim determines its orbital direction. 
though deduced in this paper from the “ compo- | if upwards the top. This is aa important fsot te 


sition of forces,“ may be fully explained by the 
following general proposition of Frisi’s, depend- 
ing on the same principle. When a body, re- 
volving on an axis, is acted upon by a force tend- 
iog to make it revolve on another, it will revolve 
on neither, but on a line in the same plane, divi- 
ding the angle which they contain into two parts, 
whose sines are inversely as the angular veloci- 
ties which the body would have on the two axes, 
severally, under the separate conditions." 

16. From the precediug explanations certain 
inferences follow, which may be basily tested by 
experiments. 


(I.) When tho deflective force is that of gravity, 
which is accelerative, the resulting orbital motion 
should be accelerated. This is always found to 
be the case. 

(2.).The deviation of the resultant, and con- 
sequent receding of the axis, should be greatest 
when the deflective force, or downward tendency, 
is greatest in respect to the tangential. This, 
also, is conformable to experiment. 

(3.) Therefore, to diminish the deflection by 
means of sliding weights on the contrary side of 
the wheel, 11 5 lessen the orbital revolution. So, 


to rednce efleation to zoro, by an exact 
co ise, is to destroy the orbital motion 
altogether. Lastly, to increase the counterpaiae 


so as to cause an opposite deflection—i. e., nega- 
tive as respects the first direction—is to reverse 
the orbital revolution, or render it negative as 
respects is former direction. It may be 
that the removal of the pivot to the opposite end 
of the axis, by revesaing the deflection, reverses 
the orhital revolution. 


v 


(4.) As the tendency of the «axis downwards 
produces the horizontal swerve, or-orbital motion 
and this motion in turn the npward swerve, it 
follows that to increase the orbital-motion is to 
increase the upward swerve; and, vice versa, to 
hinder or destroy the orbital motion is. to lessen 
or destroy the upward swerve or sustaining power. 
A very simple experiment proves this. Gently 
urge the receding axis with the finger, and the 
epward swerve will increase till the axis becomes 
vertical and the ring slides off the pivot. Hvidently, 
the operation may be reversed. 

(5.) Lf, instead of placing the apparatus on a 
pivot at one end of the axis, we balance it be- 
tween two centres outside the ring, at right angles 
to the axis, and cause deflection by attaching 
weights or levers, we produce precisely similar 
effects to those already shown. In this experi- 
ment a second or outer ring is necessary to 
support the first, and must be left free to permit 
the orbital motion of the axis. 


17. The gyroscope is simply a spinning-top 
differently mounted; that is, with distinot oentres 
for wheel and ring. Teetotums, wheels, hoops, 
Ko., belong to the same olass of moving bodies, 
and are amenable to the same laws. 

18. The conical motion of the aris of the 
spinning-top is identical with the orbital motion 
of the gyroscope. 

19. This conical or oscillating motion of the 
common spinning-top is always the same way as 
the rotation—the centre of gravity being above 
the centre of motion and support. By raising the 
centre of motion withia the body of the top till 
the centre of gravity falls below it the oscillation 
is reversed. There is here, in one respect, a 
resemblance to the slow motion of the earth’s 
axis in the precession of the eqninoxes. 

20. The orbital motion of the gyroscope has 
always the same direction as that of the rim on 
Hence, 


remember, as it not only inelndes the phenomena 
described in the last two propositions, but affords 
an indication of the intentions of the 

in any given experiment. And here it may be 
observed how capricious those intentions seem. 
If when rotating it is held in the hand by a stem 
screwed into the riog it resists all attempts to move 
it in certain directions—straining and wrigzling 
like a living thing, an imprisoned serpent—yet all 
the while aiming at one simple object, the orbital 
turn of the axis, on the principle laid down. It 
knows what it wants, and has a right to, by the 
laws of Nature, and it sets a good example by 
being content when that is attained. 

The foregoing propositions, with others, eas 
all, I am convinced, be understood and verified by 
any one who chooses to examine the sabject 
attentively. They have been repeatedly demoa- 
strated by the writer in years past by innumerablis 
experiments, not one of which has proved incon- 
sistent with the principles inculoated. 


EXPLANATION OF DIAGRAMS. 


Diagram, Fig. 1, represents the wheel and rim, 
as viewed from a point vertically above them. The 
circle is the open ring, CD the upper or visible 
half. of che rim, E its top or highest point, AB the 
axis, B its free end, P the pivot EF, Ed tangen- 
tial and ‘deflective forces, both acting at E; EH 
the resultant. 

Diagram 2, a duplicate of the above, with a 
seeond circle movable about P, representing tha 
ring in its changed position, after the orbital 
motion hes commenced. XY denotes the direv- 
tion of the orbit or line of rebresesaion, always 
cousraxy to the tangential force. In this figure it 
is shown how the axis recedes till CD, moving to 
C'D', has pened the same direction as the re- 
sultant EH. 

N.B.—The lower circle is to be drawn on a 
paper, a pin passing through both pspers 
at the point P. 


Honley, Huddersfield. Wx. HOorIX. 


IMPROVEMENTS IN PHOTOGRAPHY. 


1 improvements in photography recently 
patented in this country by Mr. Vanda 
Weyde, are attracting the attention of our principe 
professors of the art, large royalties having bes 
paid in many instances for the exclusive right to 
use it in given districts. The new process, which 
the inventor describes as the production of mezzo- 
tint effects or atmospheric stipples,” consists in s 
method of combining and applying dry colours sad 
crayons with ether substances, on albumenised 
ee. and gelatinised paper, surfaces suitebk 
or photographic prints. The effects are rapidly, 
produced, and at a great saving 
of time and sk the method bei especially 
adepted to the finishing and beautifying of portrait 
and figure photographs, as the effects are thoronghly 
harmonious with their exquisite texture and delicate 
gradations and tones. It is well known that ta 
surface of albumenised as well as other papers. 
while apparently flat, consists of prominences an! 
indentations. Artists have observed that dry colo 
applied to these prominences and indentations alike 
gives the appearance of opaqueness and absence d 
atmospheric effect, and they have aimed to appt 
dry colour so as to touch only these prominer-a 
leaving the tints in the indentations to shim 
through, so to speak, and thus secure the retina 
atmospheric effect so desirable. 

Mr. Vander Weyde's method gives the appearaae 
of a very elaborate finish, such as could be attains 
in an APOTE degree only by great labor. 
artistic skill, and patience. Chiaroscuro effecti 
can by this process be produced with great raphtity 
by means of the luminous stippled half or milik 
tint which is first produced, as this tint is caps 
of being rapidly and readily lightened or darker! 
without destroying its quality, and because the six 
or grain of the stipple is to a certain extent und- 
control. By this process a large surface ean be 
treated almost as rapidly as a small one, and 18 

rocess, when applied to photogruphic portraits e 

gures, has the effect of softening, subdaing. sai 
retiring the background accessories and hard ont 
lines, and thus enbancing by contrast the solidity 
brilliancy, and crispness of the head and fran 
belonging to an albumenised print, the characler a 
likeness remaining unaltered. 

By this process the bickground and drapery a 
a portrait photograph may be made to reseushle 1 
mezzotint effect in engraving, but with a hizde- 
degree of atmospheric effect (in any tint or coloar. 
and with what is technically known as great bread} 
uud freedom of touch, anda lnmiuous quality. Tk 
effects obtained by previous attempts in this dire: 
tion are not harmonious with the delicate gradate 
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t very d liente stippled effects on the white parts f —— 


I üesh when printed from hard or dense negatives, he Loctures delivered before the Society of Arts. 
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of the albumenised photograph, the chalky, raw | rubs in with a piece of chamois or kid skin a mix- motion is transferred from a supply-shaft to the 


effect, even when a stipple was obtained, being 
enited only to crayon drawings or rough sketches. 
Indian ink and water colours have also been applied 
with a brush, one stroke or stipple ata time. They 
have also been applied in the form of spray, but the 
effect is blotchy and inartistic. Various other 
methods by printing from negatives have also been 
used for producing stipples, but with indifferent 
results. 


In applying the invention to a portrait photo- 
graph to be finished in monochrome, Mr. Vander 
Weyde prefers a comparatively fresh print, as age 
sometimes injuriously affeets the albumen, of which 
the paper should bave received one coat only, for if 
the albumen be too tbick, it detracts from the 
artistic advantage found in tho texture of the paper 
surface, and makes it too much like glass. The 
picture shoald be printed in vignette, the drapery 
fading away gradually, the backyround having been | 
well masked, and the cround around the head and 
figure tinted very slightly by exposure to light, this 
tiut flowing into the head and figure evenly, and 
the print should be as vigorous, and its tone as 
brilliant, as possible. It should be mounted, before 
drying, on a stiff, flat backing of cardboard—care 
having been taken to use paste or mucilage free 
from lumps and grit—and rolled on a steel plate 
before it is thoroughly dried or quite hard, using 
ouly sufficient pressure to flatten down any irregu- 
larities, though greater pressure is needed on emall 
pictures where a fine stipple is required. The old 
method of rolling it on a lithographie stone of a fine 
grain may be used with advantage, if the surface 
be very smooth or glassy. The pictare thus pre- 
parcd, when fixed on a drawiug-board, is ready for 
the application of the invention. About two parts 
of powdered pumice-stone, of a medium grade of 
flueness, and one part of finely crushed black crayon 
or pastel, preferably the softest French (though 
not what is known as stumping sauce) are sprinkled 
separately or mixed together over the surface to be 
treated, adding sufficient dry colour or crayon of a 
warm tint—such as crimson lake—to match the 
tone of the photograph. Then with the fingers or 
flat part of the band, or a soft pad, rab this mixture 
over the parts to be treated, avoiding the face and 
all high lights not desirable to be toned down. 
There should be enough of the mixture used to pre- 
vent contact of the hand with the bare surface, and 
the rabbing should be with a slight pressure, with 
an even, steady, circular motion, avoiding a jerky, 
angular motion, and too much rubbing in one place; 
but all the parts should be rubbed equally and 


evenly as far as possible. Where a large or cross |: 


grained stipple is desired, as towards the edges of 
the picture, the motion should be broad and gliding, 
or slimming over the surface; while to obtain a 
fine stipple as, for instance, immediately round the 
head and figaro, where an increased receding effect 
is desirable—a quicker, closer movement is required. 
It is preferable to rub a little over the edges of the 
bend and figure than to avoid them. Rub tbus 
over all the parts to be treated several times, adding 
a little more crayon as it frees itself from the 
mixture and adheres to the surface, and occa- 
sionally blowing off the mixturo to observe the 
effect, ceasing to rub wherever the colour bas well 
adhered to the surface. Blow or dust off the loose 
mixture, when a dark, and seemingly dirty, smudgy 
surface appears; with the fingers apply a little of 
the mixture to darken any light spots or patches, 
then take na little powdered pumice-stone, rubbing 
it slightly over the whole, which bas the effect of 
partially loosening the mixture ingrained in the 
surface, and further blending it. It will be observed 
that the effect of the pnmice-stone is practically 
to dilute or attenuate and minutely separate the 
particles of the crayon, thus giving them a trans- 
parent quality which alone they do not possess; the 
powdered pumice-stone, or other material, being em- 
ployed in a manner analogons to the oil or water 
used to thin or dilnte the colours in oil or water- 
colour painting, bat with this difference, that, with- 
out laboured skilful manipulations, a continuous 
tlat tint only is obtained in oil or water-colours, 
however much the colour may be diluted, whereas 
by the use of pumice-stone with dry colour the 
transparent atmospheric stippled effect above men- 
tioned may be obtained. 


The effect produced up to this stage of the process 
can bo produced also, but not so well, by first apply- 
ing and rubbing the crayon on to the surface, after- 
wards adding and mingling the pumice-stone with 
it, and procecding to rub as before, then sprinkle 
over all the parts treated a small portion of finely 
cru-Led, light gray, soft crayon, mixing sufficient 
warm colour, such as crimson lake, to match the 
tone of the picture, and rub this firmly over all, with 
the Augers, until the surface becomes quite smooth, 
and an atmospheric stipple appears. For the lower 

arts of tbe picture the inventor uses a crayon of a, 
darker gray. Should the tone of the background 
not be in harmouy with the picture, or shouid it be 
desire to darken any part of it, it may be changed 
by robbing in with the finger any colour or crayon, 
with or without a little pumice stone. To produce 


the pictare, sach as the shirt front, or as shown in 


ture of gray crayon and pumice with alittle colour, recipient shafts of the respective looms. 


using plenty of pumice aud great pressure. For the 
purpose of removing patches and obtaining an even 
surface, or lighting up any part desirable, pure 
pumice-stone may be spplicd with the finger, touch- 
ing or lightly rubbing the parts, and thus farther 
attennating or reducing the depth, of colour. A 
little Naples yellow rubbed all over will increase the 
luminous effect. 

Other materials may be substituted for pumice- 
stone, such as flour of glass, pulverised cattle fish, 
and emery powder, when a brown colour is required. 
Dry colours also, other than crayons, may be used 
when combined with pumice-stone, but the crayons 
are best, because of their pasty cohesive natare, the 
Parisian softest pastels or crayons possessing theso 
qualities in the highest degree. For the production 
of the above described effects in colours substitute 
crayons of the colour desired, in the place of black 
and gray crayons. 

In carrying out this process the following direc- 
tions for farther finishing the picture and enhauc- 
ing the effects may with advantage be attended to: 
—Wipe off the bead and figure with clean chamois 
skin, and when lighteniug or darkening any part of 
the background relieve the shaded side of the head 
and figure by a light background gradually darken- 
ing towards the edge of the picturo, and conversely 
for the light side of the head and figure. A vigorous 
cast shadow will al ways relieve the head and figure, 
and it should commence suddenly and boldly (yet 
not with hardness) on the light background next 
the shady side of the head, just under the shoulder 
of a three-quarter figure, and just over the shoulder 
if a head and bust. Here soft crayon sauce, warmed 
to match shadows of the picture, will be found more 
vigorous than black crayon. This part of the back- 
ground should present the strongest contrast of 
light and shade. Ink-eraser and vulcanised india- 
rubber may be used with advantage to remove small 
patches or lines, and to put in edge lights to the 
cast shadow, as well as to clear up any part of the 
head or figure, and for high lights. The hair, eycs, 
eyebrows, and all strong drapery shadows in the 
centre of the figure, should be treated with prepared 
gum-water. For increasing high lights in white 
drapery, or linen, or jewellery, mix a little orange- 
one with thick Chinese white, to avoid a chalky 
effect. 


MECHANISM.* 
(Continued from p. 555.) 


ITHERTO the communication of motion from 
one piece to another in mechanism has been 
considered as taking place only by direct contact of 
the pieces. The laws which govern the ratio of the 
velocities of the driver and follower were either 
obviously impressed upon the driver, as in the case 
of circular wheels rotating about fixed shafts, or of 
cams acting upon simple rollers, or sometimes, but 
less frequently, the law was impressed upon the 
combined action of the driver and the follower, as 
in the case of elliptical and lobe wheels, and some- 
times cams acting upon cams. Whatever might be 
the law, the driver and follower must, in accordance 
with the principles before announced, be placed in 
communication by means of rigid bodies moving 
about centres or sliding in grooves. Such com- 
munication necessarily narrows the range of primary 
motiou. The space within which rigid bodies alone 
can act thus, places a very great restriction on 
facilities for the transference of motion. Suppose 
it was requisite (and the case is a very commou one) 
to convey a fractional part of an existing primary 
motion to one place, leaving a large amount of 
unutilised motion remaining. There must then be 
called into play a truly perplexing array of wheels, 
cans, and bars, rolling, oscillating, and sliding. in 
order beneficially to employ the remaining surplus 
motion. 

Valuable to mechanics and engineers as may have 
been the deductions of the mechanician and mathe- 
matician in relation tothe communication of motion 
by contact, the fleld of their operations must have 
been seriously contracted, from a simple incom. 
petency to employ the heavy cumbersome means 
by which alone this mode could be ntilised. Let 
auy one enter a workshop or factory, where steam 
or water is a source of motion, and those things 
which first arrest his attention are not wheels, 
cams, and rods—they are not the rolling and sliding 
of material substances, each in mechanical contact 
with the other—but they are the straps. the chords, 
and the chains which are united in what is usually 
called wrapping gear. Take, for example, the 
sheds or rooms in which the weaving of oloth is 
carried on. They are generally on the basement 
floor, in consequence of the heavy weight of the 
number of looms placed close to each other. Curious 
as are other sights which varying manufacturing 
processes present, it may be questioned whether 
auythiug in the manufacturing line is more perplex- 
ingly curious than thestrap-gearing, the, to the eye, 
endlessness of interlacing by which, in these sheds, 


* By the Rev. Antucre Rioo, M.A., being the Oantor 


— — — ¶ — 


i 


Speaking 
generally, there are from one hundred to two hun- 
dred, or more, of these looms in the sama shed, 80 
closely packed that those who attend to them have 
but narrow space in which to move. To give motion 
to the parts of these looms with which the 
mechanician is concerned, there are apparently 
from two hundred to four hundred straps coming 
from shafts generally near the ceiling. All 
straps are in rapid motion, aud the labyrinth of these 
moving bands is so bewildering, and tho hopeless- 
ness of penetrating with the eye throuch this laby- 
rinth to the end of the sheds in which the looms 
are placed is so very great that there arises in the 
miad of an unaccustomed spectator a sense of fear 
rather than of respect for the skill which, from 
apparent chaos, brings perfect order. And farther, 
in tbis same shed there is a whirr of wheels, a click 
of gathering ratchets, a din of beams, and sharp 
raps at brief intervals, now driving and now 
stopping the shuttles. There are material clemonts 
of varied forms seemingly endowed with life and 
action, each in its own sphere, disporting itself as 
though chaos and order were for once agreed. In 
the midst of these sounds and scenes the unini- 
tiated is lost in wonder; the moving straps which 
cause this babel of mechanic tongues are themselves 
perfectly silent. Each strap is doing—what Eng- 
land expects every man to do—its allotted duty iu 
its appointed way, too busy to meddle with its 
neighbour's concerns; and from straps such as these, 
thus simply constructed and sufficient for the pur- 
pose, mechanicians can now obtain from one moving 
shaft, without the cumbersome mechanism and con- 
trivance which motions by contacts require, as great 
a variety of motions as plauts obtain of flowers and 
fruits from the same garden soil. 

For example, through the agency of straps, or of 
those wrapping connectors which partake somewhat 
of the character of straps, motiun can be accele- 
rated, as in spindles, lathes, and circular saws. It 
can be retarded, as in the descent of clock weights; 
it can cause tools to advauce, as in planing and 
shaping machinery, or rctrogrado, as in empty 
kibbles descending mine shafts; it may be made to 
pause, as in punching and shearing machinery; it 
can remain at rest, as in the striking mechanism of 
a clock which remains at rest for an honr; or it 
may cause a combination of reciprocation, accelera- 
tion, and retardation, as in mule-spinning. 

It is not only by means of straps and bands that 
we can communicate motion toa distance. There 
are many cases in which that can be done by the 
aid of physical and chemical laws, just in the same 
way as sliding contact was, by the mechanician’s 
ingenuity and contrivance, brought to assist rolliug 
coutact, which it seemed entirely to destroy. On 
these aids from physical and chemical laws the 
mechanician is dependent for distinct wwotions. For 
example, in the relays of telegraphs aud bl-cking of 
railways, electricity and maguetism are employed. 
In the delivery of parcels by the Pneumatic Com- 
pany, blasts of wind are used; in the motion of 
ships, steam is employed ; in the motion of project 
tiles, gunpowder and gnn-cotton are used; in the 
semaphore, light is employed; and in the convey- 
anse of sound, air is employed. 

Interesting as it is to follow the ingenuities by 
which the contriving minds of thoughtful men have 
put in harness such mighty powers, and made them 
obedient to their will, yet duty requircs that these 
must not now engage attention. One brief sentence 
at parting with some of the noblest trinmphs of the 
human mind over the visible and invisible colossal 
powers of nature. i 

'Twas a sight not to be forgotten when Mr. James 
Nasmyth, with a delicacy of touch that would barely 
crush a soap-bubble, caused his newly invented 
steam hammer to gently tap an egg in a wine glass; 
to drive fine needles into wood, and then come down 
with a blow that shivered a block of oak, as though 
torn iuto splinters by a lightniug flash ; and all this 
within the space of one minute, and without avy 
really personal effort. 

Wrapping connectors are of various forms and 
different materials, and within limited distances are 
the most convenient mode for transferring motion. 
The purpose for which each isto be employed de- 
termines the material of the wrapper used. Stated 
generally — and the statement, though general, 
admits of but few exceptions— where the object is the 
trausmission of motion with a view to obtain power, 
flat straps are used. and when that motion is very 
slow then flat chains may be employed. Wuere 
the object is to commuuirat e velocity or to work 
up to velocity, then round bands or cords may take 
the place of flat straps or chains. The mode in 
which these straps are generally nsed is by means 
of what are called pulleys—not pulleys as we co:n- 
monly understand the word. It is to be regretted 
that in mechanism, as in other departments, the 
same name is given to articles of very different 
character. Pulleys are really, as we are now apouk- 
ing of them, simply wheels with or without rime. 
There are specimens on the diagram lettered A, B, 
C, D. E, and F. These, of which sections are given 
in Fig. 24, bave all at one time or other ‘een em- 
ployed ; they are but a selection from a very numer- 
ous olass. It is really extraordinary to note how 
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prejudice or profit prompts opinions, for in pulleys | walls on C it will not and cannot be bound. If 


the less satisfactory forms have 

placed the more satisfactory ones. The selected 

six contain some peculiarities worth studying, for 

amongst them are to be found features which were 

once thought valuable, but woald not now be em- 
loyed. 

a and B are smooth-grooved pulleys. 

Sometimes the groove is sharp or pointed, as at 
A. At other times the sloping sides are rounded 
into each other, as at B. ose who were present 
at a former lecture may remember that attention 
was directed to the form of the sides of a large 
grooved pulley from the works at Crewe. The form 
of that groove, and the angle of inclination of the 
sloping sides in relation to the diameter of the rope, 
and the purpose for which the system was used, 
were then pointed out. Such a pulley would con- 
vey an amount of power, for the object of a pulley 
thus formed in the groove is to enable the cord 
which presses into the groove to drive the shaft to 
which the pulley is keyed. By the wedging of the 
cord bet ween the sloping sides this is accomplished, 
and for this reason the slope of the sides and the 
diameter of the cord should be related. Other 
pulleys are arranged merely to guide the cord, and 
are not keyed on any shaft which must necessa 
be driven by it. The groove in that case is formed 
as at B.“ 


In the case of A (Fig. 24), it is essential that the 
cord should assume, by the force of tension and 
compression in the groove, something of an angular 
character, although only momentarily. The elasti- 
city of the cord prevents it retaining the angular 
form, which is impressed upon it that the wheel 
may be driven. It was once thought essential, in 
order that a pulley might be driven by a cord, that 
the pulley should be roughened, or have spikas put 
in, as at E. The object was that the rope might 
lay hold of these, and so drag the pulley round. 
Many can remember the day when it was generally 
believed that railway trains could never ran on 
smooth rails, and some of you may know that rails 
were laid down which were either adapted for 
toothed wheels, or roughened by some other means. 
So here it was thought that a cord could never 
drive a shaft through the agency of a pulley with- 
out some means of holding. Sometimes the pulley 
was grooved or serrated, as at D (Fig. 24), the ro 
laying hold on the serrated groove dragged the 
pulley round. Sometimes Y-shaped iron projec- 
tions were fastened on the pulley, thus presenting 
lodgments for the links of chains, by means of which 
the pulley could be ged round. Other plans 
for holding the chain links were also used. 

C and F (Fig. 24) are t of pulleys now in 
use. Those hitherto considered have been used 
with cords or chains. C and F are forms intended 
for straps. Until recent years all straps were 
formed of leather, latterly straps formed of gutta- 
percha and canvas have been introduced. Although 
it was found that the adhesion of the strap to the 
pulley gave sufficient are poker, and so enabled 
mechanics to dispense with the contrivances pre- 
viously named, yet it was considered that unless plans 
were adopted to hold thestrap on the pulley it would 
not remain; and at the time referred to pulleys were 
supposed to retain the driving-band by such arti- 
ficial means. Therefore pulleys, similar to C, with 
high edges or deep rims, were used, and the band 
was supposed to run between the edges or rims. 
Very serious difficulties encompassed this apparently 
simple and necessary appendage. Any mechanic 
who attempts it will find, that although he thus 
provides a way and a guide for the strap, yet the 


strap muy be said to have “a will and a way of its 
own.“ He ma vere, and he may answer as 


y perse 

one did when told that all facts were against a 
novel theory he had broached— Then so much the 
worse for the facts.” So here. Perseverance in a 
wrong opinion, however plausibly supported. cannot 
convert wrong” into right.“ The strap will rise 
up and rau on these upper edges, or fray itself to 
pieces in the corners by attempting to rise, and so 
be destroyed. 

Mechanics lost both time and temper in trying to 
keep that band in its pee It would not stop. 
Yet if we let the band alone it will stop where we 
want it to stop. It will not obey our dictation if 
we say you shall stop, but if we give it liberty to 
run off it never does. Off that plain pulley, F (Fig, 
24), it never goes at all, but between those two 


“Many such formed pulleys are seen along the rail- 
ways, guiding the cord or wire from the signal - post to 
ue semaphore. 


sometimes dis- anybody wants to destroy their bands, let them put 


guides upon such pulleys as this; the destraction 
will soon be complete. 

There is a peculiar and unexpected requirement 
here. A band always seeks the highest point upon 
the wheel, and those who take up mechanism or 
who take up physical science, or who take up any 
branch of Nature's laws, will find it their wisest 
plan to learn what Nature says should be done, and 
to seek to impress that upon what they wish to be 
done. We may jast as well attempt fo make water 
run up a hill as attempt to make a band run on a 
flat between confined walls. The pro method 
is to observe how a band behaves itself, and you 
will find it always trys to get to the highest point, 
in that respect imitating some of ourselves. Here 
i to a model) is a band running over a 

ouble cone, and about 6ft. lower down it runs over 
a cylindrical drum by which it is driven. On turn- 
ing the lower drum the strap rises to the highest 
point of the cone. Why is that? You see it is 
now positively running on the edge formed by a 
junction of the bases of the two cones. There is no 
provision made to keep it there; indeed, the pro- 
vision rather is that it should go down the hill, 


rily | which we might think would be the easier to do; 


but it prefers going up and stopping at the top. 
The reason (now that we know the fact) is very 
simple—like many other facts that are easily ex- 
plained when we know them. It was not so easy 
to anticipate it. The explanation may be given 
with the aid of this diagram. Fig. 25 is a rounded 
or coned pulley, very much distorted, in order to 
make the cause of the phenomenon more distinct. 
When a band is stretched between two pulleys, if 
there is any irregularity, however small it be, in the 
pulley or in the density of the band—we will assume 
it hereto be in the pulley—then the line of the strap 
at C (Fig. 25) is clearly moving, owing to its posi- 
tion on the pulley, at a higher velocity than the 
line at c, and not only is it moving at a higher 
velocity, but that edge alone is conveying the power 
that isto be conveyed. The driving power is trans- 
mitted simply along the edge C D, because that 
edge is stretched and the edge (c d) is not 
stretched. The consequence is thatthe edge C D of 
the band touches the pulley, and the edge c d does 
not. Therefore, touching the pulley, it drives 
it, and the band 

FIG.26 being there most 

stretched is taken 
into the position 
shewn by the dot- 
ted lines; hence 
this portion of 
the band falls 
upon the larger 
diameter of the 
pulley, and is car- 
ried in a plane at 
right anglesto the 
rotating shaft. A 
fow revolutionsof 
the shaft thus 
causes the edge of 
the band O to 
reach the upper 
or larger diameter 
as at S. Ulti. 
mately, the middle 
of the band trans- 


Bd 
mits the pressure. It may not be the mathe- 


matical middle, but it is the middle, as re- 
gards density and elasticity; and although it may 
oscillate to one side or the other of the upper line, 
8, it is again driven back. It oscillates about the 
middle, owing entirely to the difference between the 
degree on which the outside and inside edges are 
stretched. Therefore, we have no need whatever 
to do anything to keep bands in their places, except 
givethem a high point in the pulley to ride upon, 
and there they always stop. 

Another point about these bands is their great 
rigidity. Hence a question of some consequence 
arises, namely, that the palleys should be of large 
diameters, and not too near each other. Nothing is 
more injarious to the band itself, and nothing in- 
volves a greater loss of power, than attempting to 
bend a rigid band round a small pulley. 

So far, then, for bands and cords. Chains, how- 
ever, are used for these purposes. Chains, 


bands, and cords, as generally uséd, transfer a| W 


motion not regularly, that is to say, they do not 
transmit it with a definite and decided law, because 
there isa certain amount of sliding and slipping, 
and it becomes a very serious question if it is pos- 
sible to arrange a flexible connector between a 
moving shaft and one to be moved, which shall 
transmit a velocity ratio identical with that which 
can be transferred by rolling and oe contact. 
There are wheels with what may be called teeth 
npon them, not teeth in the sense of toothed- 
wheels driving other toothed-wheels, but teeth for 
a particular purpose, and chains made with links 
of a particular character, so that each link of the 
chain is held by a tooth of the wheel. The con- 
sequence is, that supposing another similar wheel 
engaged in driving this one, then the velocity 
ratio of those wheels would be preserved through- 
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out the whole of the course. Thus the chain be- 
comes, infact, a flexible wheel with internal teeth. 
driving another wheel ia the same direction, as 
it would if it was a circular wheel with internal 
teeth. There are other chains which hook upon 
hooks similar to those on the flanged pulley E. 
Fig. 24. A contrivance like this was used in the 
first mowing machine. Here are other forms of 
driving chains, this is one used in watches, 
chronometers and clocks—chains that may be bent 
in one direction but not in any other. 


(To be continued.) 


BRITISH ASSOCIATION.—ADDRBESS OF THE 
PRESIDENT. 


T the recent meeting of the British Association, 

at Brighton, William B. Carpenter, MD. 

LL.D., F. R. S., President, delivered the following 
address :— 

Thirty-six years have now elapsed since at the 
first and (I regret to say) the only meeting of this 
Association held in Bristol—which ancient oity fol- 
lowed immediately upon our national universities in 
giving it a weloome—I enjoyed the privilege whieh 
I hold it one of the most valuable functions d 
these annual assemblages to bestow ; that of coming 
into personal relation with those dis hed men 
whose names are to every cultivator science a1 
household words,” and the light of whose brilliant 
example, and the warmth of whose cordial encoc- 
ragement are the most precious influences by which 
his own aspirations can be fostered and directed. 
Under the Presidency of the Marquis of Lans 
downe, with Conybeare and Prichard as Vice-Presi- 
dents, with Vernon Harcourt as G-neral Secretary. 
and John Phillips as Assistant Secretary, were 
gathered together Whewell and Peacock, James 
Forbes and Sir W. Rowan Hamilton, Murchison aad 
Sedgwick, Buckland and De la Beche, Henalow and 
Daubeny, Roget, Richardson, and Edward Forbes 
with many others, perhaps not less distinguished, d 
whom my own recollection is less vivid. ae 

In his honoured old age, Sedgwick still retains, iz 
the academic home of his life, all his pristine inte 
rest in whatever bears on the advance of the science 
he has adorned as well as enriched; and Phillip: 
still cultivates with all his old enthusiasm the con- 
genial soil to which he has been transplanted. Br 
the rest—our fathers and elder brothers— Where 
are they?” It is for us of the present generation 
to show that they live in our lives; to carry ferwar) 
the work which they commenced; and to trans: 
the influence of their example to our own smeces- 
sors. 

There is one of these great men, whose departcr> 
from among us since last we met claims a special 
notice, and whose life—full as it was of years ari 
honours—we should have all desired to see prolonge! 
for a few months, could its feebleness have bee: 
unattended with suffering. For we should all tha 
have sympathised with Murchison, in the deligt 
with which he would have received the ay Da 
of the safety of the friend in whose scientific 
and personal welfare he felt to the last the keene 
interest. That this intelligence, which our on 
expedition for the relief of Livingstone would har 
obtained (we will hope) a few months later, shoai 
have been brought to us through the generosity o: 
one, and the enterprising ability—may I not ax 
our peculiarly English word, the pluck — of ar 
other of our American brethren, cannot bat be s 
matter of national regret to us. But let as ber 
that regret in the common joy which both nastics 
feel in the result; and while we give a cordial wel 
come to Mr. Stanley. let us glory in the prosper: 
now opening, that England ani America will co 
operate in that noble object which—far more ths: 
the discovery of the sources of the Nile—our gres: 
traveller has set before himself as his true missos. 
the extinction of the slave trade. 


Government Aid to Science. 


At the last meeting of this Association, I had tł: 
pleasure of being able to announce that I had r 
ceived from the First Lord of the Admiralty + 
favourable reply to a representation I had venture 
to make to him, as to the importance af 
ing on a more extended scale the course of inqui 
into the physical and biological conditions of the 
deep sea, on which, with my colleagues Profesa 
yville Thomson and Mr. J. Gwyn Jeffreys, I bsè 
been engaged for the three preceding Ths: 
for which I had asked was a circumnavigating erp- 
dition of at least three years’ duration, providsd 
with an adequate scientific staff, and with the mox 
complete equipment that our experience could deris 
The Council of the Royal ety ha been led 
by the encouraging tenor of the answer I had re 
ceived to make a formal application to this effect 
the liberal arrangements of the Government her 
been carried out under the advice of a scientif? 
committee which included representatives of thi: 
Association. H.M.S. Challenger, a vessel in overs 
way suitable for the purpose, is now being fitte 
out at Sheerness; the command of the expedition is 
intrusted to Captain Nares, an officer of whose bil 
qualifications I have myself the fullest assurance . 
while the scientific charge of it will be taken by my 
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excellent friend Professor Wyville Thomson, at 
whose suggestion it was that these investigations 
were originally commenced, and whose zeal for the 
efficient prosecution of them is shown by his relin- 
quishment for a time of the important academic 
position he at present fills. It is anticipated that 
the expedition will sail in November next; and I 
feel sure that the good wishes of all of you will go 
along with it. 


The confident anticipation expressed by my pre- 
decessor, that for the utilisation of the total eclipse 
of the sun then impending, our Government would 
“ exercise the same wise liberality as heretofore in 
the interests of science,” has been amply fulfilled. 
An eclipse-expedition to India was organised at the 
charge of the Home Government, and placed under 
the direction of Mr. Lockyer; the Indian Govern- 
ment contributed its quota to the work; and a most 
valuable body of results was obtained, of which, 
with those of the previous year, a report is now 
being prepared under the direction of the Council of 
the Astronomical Society. 


Man as the Interpreter of Nature. 


It has been customary with successive occupants 
of this chair, distinguished as leaders in their 
several divisions of the noble army of science, to 
open the proceedings of the meetings over which they 
respectively presided, with a discourse on some 
aspect of Nature in her relationto man. But I am 
not aware that any one of them has taken up the 
other side of the inquiry—that which concerns man 
as the ‘interpreter of Nature; and I have there- 


fore thought it not inappropriate to lead you to the he 


consideration of the mental processes by which are 
formed those fundamental conceptions of matter 
and force, of cause and effect. of law and order, which 
furnish the basis of all scientific reasoning. and 
constitute the Philosophia prima of Bacon. There 
is a great deal of what I cannot but regard as falla- 
cious and misleading philosophy —" oppositions of 
science falsely so called ”—abroad in the world at 
the present time. And I hope to satisfy you, that 
those who set up their ovonconceptions of theorderly 
sequence which they discern in the phenomena of 
nature, as fixed and determinate lawsa, by which 
those phenomena not only are within all human 
experience, but always have been, and always must 
be, invariably governed, are really guilty of the 
intellectual arrogance they condemn in the systems 
of the ancients, and place themselves in diametrical 
antagonism to those real philosophers, by whose 
comprehensive grasp and penetrating insight that 
order has been so far disclosed. For what love of 
the truth as it is in nature was ever more conspicu- 
ous than that which Kepler displayed, in his aban- 
doment of each of the ingenious conceptions of the 
planetary system which his fertile imagination had 
successively devised, 80 soon as it poni to be in- 
consistent with the facts disclosed by observation ? 
In that almost admiring description of the way in 
which his enemy Mars, “ whom he bad left at home 
a despised captive,” had “burst all the chains of 
the equations, and broke forth from the prisons of 
the tables, who does not recognise the justice of 
Schiller's definition of the real philosopher, as one 
who always loves truth better than his system ? 
And when at last he had gained the full assurance 
of a success so complete that(as he saya) he thought 
he must be dreaming, or that he had been reasoning 
in a circle, who does not feel the almost sublimity 
of the self-abnegation with which, after attaining 
what was in his own estimation such a glorious 
reward of his life of toil, disappointment, and self- 
sacrifice, he abstains from claiming the applause of 
his contemporaries, but leaves his fame to after ages 
in these noble words: The book is written; to 
be read either now or by posterity, I care not which. 
It may well wait a century for a reader, as God has 
waited six thousand years for an observer.” 


And when a yet greater than Kepler was bringing 
to its final issue that grandest of all scientific con- 
ceptions, long pondered over by his almost super- 
haman intellect—which linked together the heavens 
and the earth, the planetsand the sun, the primaries 
and their satellites, and included even the vagrant 
comets, in the nerus of a universal attraction— 
establishing for all time the truth for whose utter- 
ance Galileo had been condemned, and giving to 
el pei laws a si cance of which their author 
had never dreamed—what was the meaning of that 

tation which prevented the philosopher from com- 
pleting his computation, and compelled him to hand 
it over to his friend? That it was not the thought 
of his own greatness, but the glimpse of the grand 
universal order thus revealed to his mental vision, 
which shook the serene and massive soul of Newton 
to its foundations, we have the proof in that beauti- 
fal comparison in which he likened himself to a 
child picking up shells on the shore of the vast ocean 
of truth; a comparison which will be evidence to all 
time at once of his true philosophy and his pro- 
found humility. 


Though it is with the intellectual representation 
of nature which we call science that we aro primarily 
concerned, it will not be without its use to cast a 
glance in the first instance at the other two principal 
characters under which man acts as her interpreter 
—fhose, namely, of the artist and of the poet. 


The artist serves as the interpreter of nature, 
not when he works as the mere copyist, delineating 
that which he sees with his bodily eyes, and which 
we could see as well for ourselves; but when he 
endeavours to awaken within us the perception of 
those beaoties and harmonies which his own 
trained sense has recognised, and thus impart to us 
the pleasure he has himself derived from their con- 
templation. As no two artists agree in the origi- 
nal constitution and acquired habits of their minds, 
all look at natare with different (mental) eyes; so 
that to each, Nature is what he individually sees in 


T. 

The poet, again, serves as the interpreter of 
nature, not so much when by skilful word-painting 
(whether in prose or verse) be calls up before our 
mental vision the picture of some actual or ideal 
scene, however beautiful; as when, by rendering 
into appropriate forms those deeper impressions 
made by the nature around him on the moral and 
emotional part of his own nature, he transfers these 
impressions to the corresponding part of ours. For 
it is the attribute of the true poet to penetrate the 
secret of those mysterious influences which we all 
unknowingly experience; and having discovered 
this to himsclf, to bring others, by the power he 
thus wields, into the like sympathetic relation with 
nature—evoking with skilfal touch the varied re- 
sponse of the soul's finest chords, heightening its 
joys, assuaging its griefs, and elevating its aspira- 
tions. Whilst, then, the artist aims to picture 
what he sces in nature, it is the object of the poet 
to represent what he cels in nature; and to each 
true poet, Nature ts what he indiridually finds in 


r. 
The philosopher's interpretation of nature seems 
less individual than that of the artist or the poet, 
because it is based on facts which any one may verify 
and is elaborated by reasoning processes of whic 
all admit the validity. He looks at the universe 
as a vast book lyingopen before him, of which he 
has in the first place to learn the characters, then 
to master the language, and finally to apprehend 
the ideas which that language conveys. In that 
book there are many chapters, tresting of different 
subjects ; and as life is too short for any one man 
to grasp the whole, the scientific interpretation of 
this book comes to be the work of many intellects, 
differing not merely in the range but also in tho 
character of their powers. But whilst there are 
* diversities of gifts,“ there is “the same spirit.” 
While each takes his special direction, the general 
method of study is the same for all. And it is a 
testimony alike to the trath of that method and to 
the unity of Nature, that there is an ever-increas- 
ing tendency towards agreement among those who 
use it aright ;—temporary differences of interpreta- 
tion being removed, sometimes by a more complete 
mastery of her language, sometimes by a better 
apprehension of her ideas;—and lines of pursuit 
which had seemed entirely distinct or even widely 
divergent, being found to lead at last to one com- 
mon goal. And itis this agreement which gives 
rise to the general belief—in manv, to the confident 
assurance—that the scientific interpretation of 
Nature represents her not merely as she seems, but 
as she really is. 


The Scientific Interpretration of Nature. 


When, however, we carefally examine the founda- 
tion of that assurance, we find reason to distrust 
its security; for it can be shown to be no less true 
of the scientific conception of Nature, than it is of 
the artistic or the poetic, that it is a representation 
JSramed by the mind itself out of the materials sup- 
plied by the impressions which external objects 
make upon the senses; so that to each man of 
science, Nature ts what he individually belieres her 
to be. And that belief will rest on very different 
bases, and will have very unequal values, in different 
departments of science. Thus in what are com- 
monly known as the exact sciences, of which 
astronomy may be taken as the type, the data 
afforded by precise methods of observation can be 
made the basis of reasoning, in every step of which 
the mathematician feels the fullest assurance of 
certainty; and the final deduction is justified either 
by its conformity to known or ascertainable facts— 
as when Kepler determined the elliptic orbit of 
Mars; or by the fulfilment of the predictions it has 
sanctioned—as in the occurrence of an eclipse or 
an occuitation at the precise moment specified 
many years previously; or, still more emphatically, 
by the actnal discovery of phenomena till then un- 
recognised—as when the pertubations of the planets 
shown by Newton to be the necessary results of 
their mutual attraction, were proved by observa- 
tion to havea real existence; or as when the an- 
known disturber of Uranus was found in the place 
assigned to him by the compatations of Adams and 
Le Verrier. 

We are accustomed, and I think most rightly, to 
speak of these achievements as triumphs of the 
human intellect. But the very phase implies that 
the work is done by mental agency; and the coin- 
cidence of its results with the facts of observation 
is far from proving the intellectual process to have 
been correct, for we learn from the honest con- 
fessions of Kepler that he was led to the discovery 
of the elliptic orbit of Mars by a series of happy 


| 


accidents, which turned his erroneous guesses into 
the right direction; and to that of the passage of 
the radius vector over equal areas in equal times, 
by the notion of a whirling force emanating from 
the Snn, which we now regard as an entirely wrong 
conception of the cause of orbital revolution.“ It 
should always be remembered, moreover, that tke 
Ptolemaicsystemof astronomy, with all its cambrous 
ideal mechanism of ‘‘centric and excentric, cycle 
and epicycle, orb in orb,” did intellectually repre- 
sent all that the astronomer. prior to the invention 
of tho telescope, could see from his actual stend- 
point, the earth, with an accuracy which was proved 
by the fulfilment of his anticipations. And in tnat 
last and most memorable prediction which has 
given an imperishable fame to our two illustrious 
contemporaries, the inadequacy of the basis 
afforded by actual observation of the pertarbations 
of Uranus required that it should be supplemented 
by an assumption of the probable distance of the 
disturbing planet beyond, which has been shown by 
subsequent observation to have been only an 
approximation to the truth. 

Even in this most exact of sciences, therefore, 
we cannot proceed a step without translating the 
actual phenomena of nature into intellectual repre- 
sentations of those phenomena; and it is because 
the Newtonian conception is not only the most 
simple, bat is also, up to the extent of our present 
knowledge, universal in its conformity to the facts 
of observation, that we accept it asthe only scheme 
of the universe yet promulgated, which satisfies our 
intellectual requirements. 

When, under the reign of the Ptolemaic system 
any new inequality was discovered in the motion of 
a planet, a new wheel had to be added to the ideal 
mechanism, as Ptolemy said, to save appearances.” 
If it should prove, a century bence, that the motion 
of Neptune himself is disturbed by some other 
attraction than that exerted by the interior planets, 
we should confidently expect that not an ideal but 
a real cause for that disturbance will be found in 
the existence of another planet beyond. Bat I 
trust that I have now made it evident to you tbat 
tbis confident expectation is not justified by any 
absolute necessity of Nature, but arises entirely 
out of our belief in her uniformity; and into the 
grounds of this and other primary beliefs, which 
serve as the foundation of A scientific reasoning, 
we shall presently inquire. 

There is another class of cases, in which an equal 
certainty is generally elaimed for conclusions that 
seem to flow immediately from observed facts, 
though really evolved by intellectual processes ; the 
apparent simplicity and directness of those pro- 
cesses either causing them to be entirely over- 
looked, or veiling the assumptions on which they are 
based. Thus Mr. Lockyer speaks as confidently of the 
sun's chromosphere of incandescent bydrogen, and 
of the local ontbarsts which cause it to send forth 
projections tens of thousands of miles high, 
as if he had been able to capture a flask of this 
gas, and had generated water by causing it to unite 
with oxygen. Yet this confidence is entirely based 
on the assumption that a certain line which is seen 
in the spectrum of a hydrogen flame, means hydro- 
gen also when seen in the ctrum of the sun's 
chromosphere; and high as is the probability of 
that assumption, it cannot be regarded as a demon- 
strated certainty, since it is by no means incon- 
ceivable that the same line might be produced 
by some other substance at present unknown. 
And so when Dr. Huggins deduces from the different 
relative positions of certain lines in the spectra of 
different stars, that these stars are moving from or 
towards us in space, his admirable train of reason- 
ing is based on the assumption that these lines have 
the same meaning—that is, that they represent the 
same clements—in every luminary. That assump- 
tion, like the preceding, may be regarded as possess- 
ing a sufficiently high probability to justify the 
reasoning based upon it; more especially since, by 
the other researches of that excellent observer, the 
same chemical elements have been detected as 
vapours in those filmy cloudlets which seem to be 
stars in an early stage of consolidation. But when 
Frankland and Lockyer, seeing in the spectrum of 
the yellow solar prominences a certain bright line 
not identifiable with that of any known terrestrial 
flame, attribute this toa hypothetical new substance 
which they propose to call Helium, it is obvious 
that their assumption rests on a far less secure 
foundation ; until it shall have received that verifi- 
cation, which, in the case cf Mr. Crookes’s researches 
on Thallium, was afforded by the actual discovery 
of the new metal, whose presence had been indi- 
cated to him by a line in the spectrum not attribu- 
table to any substance then known. 


Common Sense. 

In s large number of other cises, moreover, our 
acientifie interpretations are clearly matters of 
judgment ; and this is eminently a personal act, the 
value of its results depending in each case upon the 
qualifications of the indiridual for arriving at a 
correct decision. The surest of such judgments are 
those dictated by what we term common sense.“ 


*See Drinkwater's Life of Kepler,” in the Library of 
Usefal Knowledge, pp. 26—35 
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difference of opinion, because every sane person 
comes to the same conclusion, although he may be 
able to give no other reason forit than thatit appears 
to him“ gelf-evident.” Thus, while philosophers 
have raised a thick cloud of dust in the discussion 
of the basis of our belief in the existence of a 
world external to ourselves—of the Non Ego, as 
distinct from the Ego—and while every logician 
elnims to have found some flaw in the proof 
advanced by every otber—the common sense of 
mankind has arrived at a decision that is practically 
‘worth all the arguments of all the philosophers who 
nave fourht again and again over this battle-ground. 
And I think it can be shown that the trustworthi- 
ness of this common sense decision arises from its 
dependence, not on any one set of experiences, but 
upon our unconscious co-ordination of the whole 
agyregate of our expericnces—not only on the con- 
clusiveness of any one train of reasoning, but on 
the convergence of all our lines of thought towards 
this one centre. 

Now, this “common sense,” disciplined and en- 
larged by appropriate culture, becomes one of our 
most valunble instruments of scientific inquiry; 
affording in many instances the best, and sometimes 
the only, basis for a rational conclusion. Let us 
take as a typical case, in which no special know- 
ledge is required, what wo are accnstomed to call 
the flint implements” of the Abbeville and Amiens | 
gravel-beds. No logical proof can be adduced that 
the peculiar shapes of these flints were given to 
them by human hands; but does any unprejudiced 
person now doubt it? The evidence of design, to 
which, after an examination of one or two such 
specimens, we should only be justified in attaching | 
a probable value, derives an irresistible cogency 
from accnmulation. On the other hand, the im- 
probability that these flints acquired their peculiar 
shape by accident becomes to our minds greater 
aud greater as more and more such specimens are 
found ; until at last this hypothesis, although it 
cannot be directly disproved, is felt to be almost in- 
conceivable, except by minds previously pos- 
sessed” by the “dominant idea” of the modern 
origin of man. And thus, what was in tho first 
instance a matter of discussion, has now become 
one of those ‘‘self-evident” propositions, which 
claim the unhesitating assent of all whose opinion 
on the subject is entitled to the least weight. 


Necessity of Special Knowledge. 

We proceed, upwards, however, from such qnes- 
tions as the common sense of mankind generally is 
competent to decide, to those in which special kuow- 
ledge is reqnired to give value to the jndgment; 
and thus the interpretation of Nature by the use 
of that faculty comes to be more and more indivi- 
dual, things being perfectly“ self-cvident ” to men 
of special culture, which ordinary men, or men 
whose training has lain in a different direction, do 
not apprehend as such. Of all departments of 
science, geology seems to me to be the one that 
most depends on this specially-trained “common 
sense ;” which brings as it were into one focus the 
light afforded by a great variety of studies, physi- 
cal and chemical, geographical and biological, and 
throws it on the pages of that great stone book, on 
which the past history of our globe is recorded. 
And whilst astronomy is of all sciences that which 
may be considered as most nearly representing 
Nature as she really is, geology is that which most 
completely represents her as seen through the 
m(diim of the interpreting mind; the meaning of 
the phenomena that constitute its data being in 
alinost every instance open to question, and the 
judgments passed upon the samo facts being often 
different, according to the qualifications of the 
several judges. No one who has even a general 
acqniintance with the history of this department of 
science, can fail to see that tho geology of each 
opoch has been the reflection of the minds by which 
its study was then directed; and that its true pro- 
gress dates from the time when that “common 
sense” method of interpretation came to be gene- 
rally adopted, which consists in seeking the expla- 
nation of past changes in the forces at present in 
op ration, instead of invoking the aid of ex- 
traordinary and mysterious agencies, as the 
olier geologists were wont to do, whenever 
they wanted—like the Ptolemaic astronomers—“ to 
sive appearances.” The whole tendency of the 
ever-widening range of modern geological inquiry 
has been to show how little reliance can be placed 
upon the so-called laws“ of stratigraphical and 
paleontological succession, and how much allowance 
has to be made for local conditions. So that while 
the astronomer is constantly enabled to point to the 
fulülmeut of his predictions as an evidence of the 
correctuess of his method, the geologist is almost 
entirely destitute of any such means of verification. 
For the value of any prediction that be may hazard 
—as in regard to the existence or non-existence of 
r alin any given area—depends not only upon the 

ol the general doctrines of geology in regard 
“ succession of stratified deposits, but still 
“pon the detailed knowledge which he may 
ured of the distribution of those deposits 
v«rticalar locality. Hence no reasonably- 

zan would discredit either the general doc- 


as to matters on which there seems no room for 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 387. 


trines or the methods of geology, because the pre- 
diction proves untrue in such a case as that now 
about to be brought in this neighbourhood to the 
trial of experience. 


Origin of Primary Beliefs. 
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by many philosophers of his time as contrary to all 
experience, is now recepted by common consent, not 
merely as a legitimate inference from experiment. 
but as the expression of a necessary and universal 
truth, and the same axiomatic value is extended to 
the etill more general doctrine, that energy of aay 


We have thus considered man's function as the kind, whether manifested in the molar” metion 


scientific interpreter of Nature iu two departments | 
of nataral knowledge ; 
example of the stricte vst, and the other of the freest 
metbod, which mau can employ in construeting his 
intellectaal representation of the universe. Andas 
it would be found that in the study of all other de- 
partments the same methods are used, either sepa- 
rately or in combination, we may pass at once to 
the other side of our inqniry—namely, the origin of 
those primary beliefs which constitute the ground- 
work of all scientific reasoning. 

The whole fabric of geometry rests upon certain 
axioms which every one accepts as true, but of 
which it is necessary that the trnth should be 
assumed, because they are incapable of demonstra- 
tion. 80, too, the deliverances of our common 
sense derive their trustworthiness from what we 
consider the ‘“self-cvidence” of the propositions 
affirmed. 

This inquiry brings us face to face with one of 
the great philosophical problems of our day, which 
has been discussed by logicians and metaphysicians 
of the very highest ability as leaders of opposing , 
schools, with the one result of showing how much 
can be said on each side. By the inturtionalists it 


beliefs is inborn in man, an oriviual part of his 
mental organisation ; so that they grow up sponta- 
neously in his mind as its faculties are gradually 
unfolded and developed, requiring no other expe- 
rience for thcir genesis than that which snffices to 
call these faculties into exercise. But by the advo- 
cates of tho doctrine which regards experience as 
the basis of ali our knowledge, it ia maintained that 
the primary beliefs of each individual aro nothing 


clse than generalisations which he forms of such 
experiences as he has either himself acquired or has 


conscionsly learned from others; and they deny 
that there is any original or intnitive tendeney to 
the formation of such beliefs, beyond that which 
consists in the power of retaining and generalising 
experiences. 

I have not introduced this subject with any idea 
of placing before you even a summary of the inge- 
nious arguments by which these opposing doctrines 
have been respectively supported; nor should I 
have touched on the question at all, if I did not 
believe that a means of reconcilement between 


one of which affords an 


of masses, or consisting in the“ molecular ” motion 
of atoms, must continue under some form or otber 
without abatement or decay; what all admit in 
regard to the indestructibility of matter being 
accepted as no less true of force—namely, that as 
ex nihilo nil fit, so ntl it ad nihilum.” 


But, it may be urged, the very conception of 
these and rimilar great truths is in itself a typical 
example of intuition. The men who divined and 
enunciated them stand ont above their fellows. as 
possessed of a genius which conld not only combine 


but create, of an insight which could clearly dis- 


cern what reason could bat dimly shadow forth 
Granting this freely, I think it may be shown tbat 
the intuitions of individual genius are but specially 
exalted forms of endowments which aro the general 
property of the race at the time, and which bava 
come to be so in virtue of its whole previous cul- 
ture. Who. for example, could refuse to the mar- 
vellous aptitude for perceiving the relations of 
numbers, which displayed itself in the untatored 


| boyhood of George Bidder and Zerah Colburn, the 


title of an intuitive gift? Bat who, on the other 
hand, can believe that a Bidder or a Colburn could 


i uddenly arise in race of savages who cannot 
is asserted that the tendency to form these primary i suddenly aris a g 


count beyond five? Or, again, in the history of the 
very earliest years of Mozart, who ean fail to re- 
cognise the dawn of that glorious genins, whoee 
brilliant bat brief career left its imperishable im- 
press on the art it enriched? Bat whs woald be 
bold enough to affirm that an infant Mozart could 
be born amongst a tribe, whose only musical instra- 
ment is a tom-tom, whose only song is a monoto- 
nous chant? 


Again. by tracing the gradual genesis of some of 
those ideas which we now accept as self-evident? 
—such, for example, asthat of the“ uniformity of 
Nature”—we are able to recognise them as the ex- 
pressions of certain intellectnal tendencies, which 
have progressively augmented in force in successive 
generations, and now manifest themselves as mental 
instincts that penetrate and direct our ordinary 
course of thought. Such instincts constitute a 
precious heritage, which has been transmitted to us 
with ever-increasing valus through the long sue- 
cession of preceding generations; and which it is 
for us to transmit to those who shall come after us, 


them can be found in the idea that the intellectual with all that further increase which our higher 
intuitions of any one generation are the embodied culture and wider range of knowledge can impart. 


experiences of the prerious race. For, as it appears 
to me, there has been a progressive improvement in 
the thinking power of inan; every product of the | 
culture which has preceded serviug to prepare the 
soil for yet more abundant harvests in the fature. 
Now, as there can be no doubt of the hereditary 
transmission 


i of its prodnets ; 
in man of acqnired constitutional We Shall deal is our conception of matter and of its 


Matter and Force. 

And now, having studied the working actian of 
the human intellect in the scientific interpretation 
of Nature, we shall exninine the general character 
aud the first of these with which 


peculiarities, which manifest themselves aliko in relation to furce. 


tendencies to bodily and to mental disease, so it 
seems equally certain that acquired mental habitudes | 
often impress themselves ou his organisation, with 
sufficient force and permanence to occasion their 
transmission to the offspriug as tendencies to similar 
modes of thought. Aud thus, while all admit that 
knowledge cannot thus descend from one generation 
to another, an increased aptitude for the acqaire- 
ment, either of knowledge generally, or of some 
particular kind of it, may be thus inherited. These 
tendencies and aptitudes will acquire additional 
strength, expansion, aud permanence, in each new 
generation, from their habitual exercise upon the 
materials supplicd by a continually enlarged expe- 
rience; and thus the acquired Labitudes produced 
by the intellectual culture of ages will become “a 
second nature ” to every one who inherits them.“ 
We have an illustration of this progress in tho 
fact of continual occurrence, that conceptions which 
prove inadmissible to the minds of one generation, 
in conseqnence either of their want of intellectual 
power te apprehend them or of their preoccupation 
by older babits of thought, subsequently flud a 
universal acceptance, and even come tu be approved 
as self-evident.“ Thus the first law of motion, 
diviued by the genius of Newton, though opposed 


*I am glad tu be able to append the following extract 
from a letter which Mr. Jobn Mill, the great Muster of 
the Experiential School, was good enough to write to me 
a few months since, with reference to the attempt I had 
mude to plice “common sense“ upon this basis (Con- 
temporary Reciew, Feb. 1872): —“ When states of mind 
in no respect innate or instinctive have been frequently 
repeated, tho mind acquires, as is proved by the power 
of habit, a greatly increased facility of passing into 
those staten; and this increased facility muat be owing 
to some change of a physical character in the organic 
action of the brain. There is also considerable evidence 
that such acquired facilities of passing into certain 
modes of cerebral action can iu many cases be trans- 
mitted, more or less completely, by inheritance. The 
limits of this power of transmission, and the conditions 
on which it depends, are a subject now fairly before the 
scientific world; aud we chall, dvubticss, in time know 
much more about them than we do now. But ao far as 
my impcrfect knowledge of the subject qualifies me to 
have un opinion, [take mach theSame viow of it that 
you do, at least in principle.” 


citing sensations ; 
matter being the mental representation of some 
kind of sensory impression he has received from it; 


Jorm. I change its place; 


Jeel “hot” and those that ree? “cold ae 


The psychologist of the present day views matter 


entirely thronzh the light of his own consciousness: 
his idea of matter in the abstraet being that it is a 


“something” which has a permanent power of ex- 


his idea of any “ property” of 


and his idea of any particular kind of matter being 
the representation of the whole aggregate of the 
sense-perceptions which its presence has called up 


in his mind. Thus when I press my hand agains 


this table, I recoguise its nnyieldingness through 
the conjoint medium of my sense of tonch. my 
muscular sense, and my mental sense ef effort, to 
which it will be convenient to give the general desig- 

nation of the tactile sense; and I attribute to that 
tablo a hardness which resists the effort I make to 


press my hand into its substance, whilst I also re- 


cognise the fact that the forco I have employed is 
not sufficient to move its mass. But I press 

band against a lump of dough; and findin that its 
substance yiells under my pressure, I call it n. 
Or again, I press my haud against this desk: and I 
find that although I do not thereby change its 
and so I get the tactile 
idea of motion. Again, by the impressions received 
through the samo sensorial apparatns, when J Lift 
this book in my hand, I am led to attach to it the 
notion of er ight or ponderosity; and by lift ing dif- 
ferent solils of abont the same size, lam enabled, 
by the different degrees of exertion I find myself 
obliged to make in order to sustain them, to distin- 
guish some of them as light and others as Azary, 
Through the medium of another set of sense per- 
ceptions which some regard as belonging to a dif- 
ferent category, we distinguish between bodies that 
and ia this 
manner we arrive at the notion of differences of 
temperature. And it is through the medium of oar 
tactile sense, without any aid from vision, that we 


This ia the form in which the doctrine now known 
As that of the Conservation of Energy” was oran- 
ciated by Dr. Mayer, in tue very remarkable es ay pob- 
lished by him iu 184, entitled“ Die organische Bewe- 
gung in ihrem Zusammenhange mit dem Stoffwechsel. 
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first gain the idea of solid form, or the three dimen- 
sions of space. 

Again, by the extension of our tactile experiences, 
we acquire the notion of liquids, as forms of matter 
yielding readily to pressure, but posse ssing a sensible 
weight which may equal that of solids : aud of air, 
whose resisting power is much slighter, and whose 
weight is so small that it can only be made sensible 
by artificial means. Thus, then, we arrive at the 
notions of resistance and of weight as properties 
common to all forms of matter; and now tbat we 
have got rid of that idea of light and heat, electri- 
city and magnetism, as imponderable fluids,” 
which used to vex our souls in oar scicntitie child- 
hood, and of which the popular term “electric 
fluid“ is a “survival,” we accept these properties 
as affording the praciical distinction between the 
t material” aud the“ immaterial.” 

Turning, now, to that other great portal of 
sensation, the sight, through which we receive 
most of the messages sent to us from the uni- 
verse around, we recognise the same truth. Thus 
it is agreed alike by physicists and pbysiologists, 
that colour Joes not exist as such in the object 
itself; which has merely the power of reflecting 
or tranamitling a certain number of millions 
of undulations in a second; and these only 
produce that affection of our conciousness which 
we call colour, when they fall upon the retina of 
the living percipient. And if there be that defect 
either in the retina or in the apparatus behind it, 
which we call colour blindness" or Daltonisin, 
some particular hues cannot be distingnished, or 
there may even be no power of distinguishing any 
colour whatever. If we were all like Dalton, we 
should see xo diference, except in form, between 
ripe cherries hanging on a tree, and the green leaves 
around them: if we were all affected with the 
severest form of colour blindness, the fair face of 
nature would be seen by us as in the chiar'oscuro 
of an engraving of one of Turner's landscapes, not 
as in the glowing hues of the wondrous picture 
itself. And in regard to our visual conceptions it 
may be stated with perfect certainty, as the result 
of very numerous observations made upon persons 
who have acquired sight for the first time, that 
these do mot serve for the recognition oven of those 
objecta with which the individual had become most 
familiar through the touch, until the two sets of 
sense-pemceptions have been co-ordinated by ex- 
perience. * 

When once this co-ordination has been effected, 
however, the composite perception of form which 
we derive from the visual sense alone is so complete 
that we seldom require to fall back upon the touch 
for any further iuformation respecting that quality 
of the object. So, again, while it is from the co- 
ordination of the two dissimilar pictures formed by 
any solid or projecting object upon our two retinz 
that (as Sir Charles Wheatstone's admirable inves- 
tigations have shown) we ordinarily derive through 
the sight alone a correct notion of its solid form, 
there is adequate evidence that this notion, also, is 
a mental judqment based on the experience we have 
acquired in early infancy by the consentaneous 
exercise of the visual and tactile senses. 

Take, again, the case of those wonderfal instru- 
ments by which our visual range is extended almost 
into the infinity of space, or into the infinity of 
minuteness. It is the mental, not the bodily, eye, 
that takes cognisauce of what the telescope and the 
Microscope reveal to us. For we should have no 
well-grounded coufidence in their revelations as to 
the unknown, if we bad not first acquired experi- 
ence in distinguishing the true from the false by 
applying them to known objects; and every inter- 
pretation of what we see through their instrumen- 
tality is a mental judgment as to the probable form, 
size, and movement of bodies removed by either 
their distance or their minuteness from being cog- 
nosced by our sense of touch. 

The case is still stronger in regard to that laat 
addition to our scientific armamentum, which 
promises to be not inferior in value either to the 
telescope or the microscope; for it may be truly 
said of the spectroscope, that it has not merely 
extended the range of our vision, but bas almost 
given us a new sense, by enabling us to recognise 
distinctive properties in the chemical elements 
which were previously quite unknown. And who 
shall now say that we know all that is to be known 
as to any form of matter; or that the science of the 
fourth quarter of this century may not furnish us 
with as great an enlargement of our knowledge of 
its properties, and of our power of recoguising them 
as that of its /%ird has done? 

But, it way be said, is not this view of the 
material universe open to the imputation that itis 
“evolved ont of thedepths of oorown conciousness” 
—a projection of our own inte llect into what 


s Thus, ia n rece tly recorded ease in which right wan 
imparted by Operation to a young woman who had been 
bliud from bieth, but who bad nevertheless learved to 
work well with ber needle, when the pair of scissors 
she hid been aceustoued to ase was placed before her, 
though she decribed their shape, colour, and glisten- 
in? metallic cheracter, nha was ntterly unable to recog- 
nige them as scivors until she pat her finger on them, 
when she at once named them, Iingbing at her own 
A (as sho called it) in not havivg taude them cut 

te. 
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surrounds us—an ideal rather than a real ANTE T TERT AO EY ARE N SISOS ST PorNene ER OEY ENN NaN RT ETRY intermediate human agency, as large sheets of 
If all we kuow of matter bean “intellectual concep- print, at the rate of 15.000 in an hour. Now what 
tion,” hew are we to distinguish this from such as is the cause of thia most marvellous effect? 
we form in our dreams ?— for these, ag our laureate Snrely it lies essentially in the power or force 
no less happily than philosophically expresses it. which the pulling of the handle brought to 
are “true while they last.“ Here our common bear on the machine from some extraneous 
sense" comes to the rescue. We awake, and) source of power—which we in this instance know 
behold it was a dream.” Every healthy mind is to boa steam- engine on the other side of the wall. 
conscious of the ditference between Lis waking a This force it is, which, distributed through the 


his dreaming experiences; or, if he is now aud then various parts of the mechanism, really performs 
puzzled to answer the question “Did this really; the action of which ench is the instrument; they 
happen, or did I dream it?” the perplexity arises! only supply the vebicle for its transmission anil 
from the conciousness that it might have happened. ' application. The man comes again, pushes the 
And every healthy mind, finding its o experiences handle in the opposite direction, detaches the 
of its waking state not only self-consistent, bat con- | machiue from the stcam-engine, and the whole 
sistent with the experiences of others, accepts | comes to a stand; and soit remains like an inani- 
them as the basis of his beliefs, in pre ference to mate corpse, until recalled to activity by the re- 
even the most vivid recollections of his dreams. 

The lunatic pauper who regards himself as a 
king, the asylum in which he is confined as a 
palace of regal splendour, and his keepe rs as obse- 
quious attendants, is so “possessed” by the con- 
ception framed by bis disordered iutellect, that he 
docs project it out of himself into bis surround. 
ings; his refusal to admit the corrective teaching 
of common sense being the very essence of his 
malady. And there are not a few persons abroad 
in the world, who equally resist the teachings of 
educated common sense, whenever they run counter 
to their own preconceptions; and who may be 
regarded as—in so far—affected with what I once 
heard Mr. Carlyle pithily characterise as a “diluted 
insanity.” 

It has been asserted, over and over again, of late 
years, by a class of men who claim to be the only 
true interpreters of Nature, that we know nothing 
but matter and the laws of matter, and that force 
isa mere fiction of the imagination. May it not 
be aflirmed. on the other band, tbat while our 
notion of matter is a conception of the intellect, 


newal of its moving power. 

But, say the reasoners who deny that force is 
anything else thana fiction of the imagination, the 
revolving shaft of the steam-enpive is matter in 
motion ;” and when tbe connection is established 
between that shaft and the one that drives the 
machine, the motion is communicated from the for- 
mer to the latter, and thence distributed to the 
several parts of the mechanism. This account of 
the operation is just what an observer might give, 
who bad looked-on with entire ignorance of every- 
thing but what his eyes could sce; the moment he 
puts his hand upon any part of the machinery, and 
tries to stop its motion, he takes as direct cogni- 
sance, through his sense of the effort required to 
resist it, of the force which produces that motion, as 
he does throngh his eye of the motion itself. 

Now, since it is uuiversally admitted that our 
notion of the external world would be not only in- 

complete, but erroneous, if our visual perceptions 
were not supplemented by our tactile, so, as it 
seems to me, our interpretation of the phenomena 
of the universe must be very inadequate, if we do 
not mentally co-ordinate the idea of force with 
that of motion, and recognise it as the efficient 
cause ” of those phenomena—the material condi- 
tions constituting (to use the old scholastic term) 
only their formal cause.“ And I lay the greater 
stress on this point, because the mechanical philo- 
sophy of the present day tends more and more to 
express itself in terms of motion rather than in 
terms of force; to become kinetics instead of dy- 
namics. 

Thus from whatever side we look at this quest ion, 
whether the common sense of mankind, the logical 
analysis of the relation between cause and effect, 
or the study of the working of our own intellects 
in the interpretation of nature, we seem led to the 
same conclusion; that the notion of force is one of 
those elementary forms of thought with which we 
can no more dispense, than we can with the notion 
of space or of succession. And I shall now, in the 
last place, ‘endeavour to show you that it is the 
substitution of the dynamical for the mere pheno- 
menal idea, which gives their bighest value to our 
conceptions of that order of nature, which is wor- 
shipped as itself a God by the class of interpreters 
whose doctrine I call in question. 


‘Laws,’ and the Power which gives Effect 
to them. 


The mest illustrative as well as the most illus- 
trious example of the difference between the mere 
generalisation of phenomena and the dynamical 
conception that applies to them, is farnished by 
the contrast between the so-called laws of plano- 
tary motion discovered by the persevering ingenuity 
of Kepler, and the interpretation of that motion 
given us by the profound insight of Newton. 
Kepler's three Jaws were nothing more than com- 
prehensive statements of certain groups of phe- 
nomena determined by observation. The frst, that 
of the revolution of the planets in elliptical orbits, 
was based on the study of the observed places of 
Mars alone; it might or might not be true of the 
other planets; for so far as Kepler knew, there 
was no reason why the orbits of some of them 
might not be the excentric circles which he had 
first supposed that of Mars to be. 80 Kepler's 
second law of the passage of the radius vector over 
equalareas in equal times, so long ns it was simply 
a generalisation of facts in thecase of that one 
planet, carried with it uo reason for its applica- 
bility to other cases, except thut which it mizit 
derive from his erroneous conception of @ whirling 
force. Aud his third law was in like manner simply 
an expression of a certain harmonie relation which 
he hrd discovered between the times and the dis- 
tances of the planets, having no more rat`ual 
value than any other of his numerous hypotbes: s 

Now, the Newtonian “laws” are often spoken of 
as if they were merely higher qeneralisuftcrs in 
which Kepler's are iucluded ; to me they seem to 
possess un altogether diferent character. For 
starting with the conception of two forces, one of 
them tending to produce contiunous uniform motion 
in a straight line, the other tending to pro- 
duce a uniformly accelerated motion towards 
a fixed point, Newton's wonderful mastery of 
geometrical reasoning enabled him to show ‘that, 
if these dynamical assumptions be granted, Kepler's 
phenomenal “laws,” being D-eessary wuse- 
quences of them, must be unirersally true. And 


perhaps even the only direct—cognisance? As I 
have already shown you, the knowledge of 
resistance and of weight which we gain through 
our tactile sense is derived from our own perception 
of exertion; and in vision, as in hearing, it 
is the force with which the undulations strike 
the sensitive surface, that affects our conscious- 
ness with sights or sounds. True it is that in our 
visual and auditory sensations, we do not, as in our 
tactile, directly cognosce the force which produces 
them; but the physicist bas no difficulty in making 
sensible to us indirectly the undulations by which 
sound is propagated, and in proving to onr intellect 
that the force concerned in the transmission of 
light is really enormous.“ 

It seems strange that those who make the 
londest appeal to experience as the basis of all 
knowledge, should thus disregard the most con- 
stant, the most fuudamental, the most direct of all 
experiences; as to which the common sense of 
mankind affords a guiding light much clearer than 
any that can be seen through the dust of philo- 
sophical discussion. For, as Sir John Herschel 
most truly remarked, the universal consciousness 
of mankind is as much in accord in regard to the 
existence of a real and intimate connection between 
cause and effect, as it is in regard to the existence 
of an external world; and that consciousness arises 
to every one out of his own sense of personal exer- 
tionin the origination of changes by his individual 
agency. 

Now, while fally accepting the logical definition 
of cause as the antecedent or concurrence of ante- 
cedents on which the effect is invariably and uncon- 
ditionally consequent,” wecan always siuyle out one 
dynamical antecedent—the power which does the 
work—from the aggregate of material conditions 
uuder which that power may be distributed aud 
applied. No doubt the term cause is very loosely 
employed in popular phraseology ; often (as Mr. 
Mill has shown) to desiguate the occurrence that 
immediately preceded the effect; as when it is 
said that the spark which falls into a barrel of gnn- 
powder is the cause of its explosion, or that the 
slipping of a man's foot off the rung of a ladder is 
the cease of his fall. But even a very slightly 
trained inte igence can distinguish the power 
which acts in each case, from the conditions under 
which it acts. The furce which produces the ex- 
plosion is locked up (as it were) in the powder; 
und iguition merely liberates it, by bringing about | 
new chemical cembinatious. 4 be fall of the an 
from the ladder is due to the gravity which was 
equally palling him down while he rested on it; and ! 
the loss of support, either by the slipping of his | 
foot, or by the breaking of the rung, is merely that 
change in the material conditions which gives the 
power a uew action. 

Many of you bave doubtless viewed with admir- | 
ing interest that truly wouderful work of human 
desizn, the Walter printiug wachine. You first 
examine it at rest; presently comes a man who 
simply pulls a handle towards him; and the whole 
inert mechanism becomes instiuet with life—the 
blauk paper contituously rolling off the cyliuder at 
ouv end, being delivered at the other, without any 


è Sae Sir John Herschel'’s Familiar Lectures on Scien- 
tille Subjects. 
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while that demonstration would have been alone 
sufficient to give him an imperishable renown, it 
was his still greater glory to divine that the fall of 
the moon towards the earth—that is, the deflection 
of her path from a tangential line to an ellipse—is 
a phenomenon of the same order as the fall of a 
stone to the ground; and thus to show tbe applica- 
bility to the entire universe, of those simple dyna- 
mical conceptions which constitute the basis of the 
geometry of the principia. 

Thus. then, whilst no “law” which is simply a 
gencralisation of phenomena can be considered as 
having any coercive action, we may assign that 
value to laws which express the universal conditions 
of the action of a force, the existence of which we 
learn from the testimony of our own consciousness. 
The assurance we feel that the attraction of gravi- 
tation must act under all circumstances according 
to its one simple law, is of a very different order 
from that which we have in regard (for example) 
to the laws of chemical attraction, which are as yet 
only generalisations of phenomena. And yet even 
in that strong assurance, we are required by our 
examination of the basis on which it rests, to admit 
a reserve of the possibility of something different; a 
reserve which we may well believe that Newton 
himself must have entertained. 

A most valuable lesson as to the allowance we 
ought always to make for the unknown “ possi- 
bilities of nature,” is taught us by an exceptional 
phenomenon so familiar that it does not attract the 
notice it has a right to claim. Next to the law of 
the universal attraction of masses of matter, there 
is none that has a wider range than that of the 
expansion of bodies by heat. Excluding water and 
one or two other substances, the fact of such ex- 
pansion might be said to be invariable ; and, as re- 
gards bodies whose gaseous condition is known, 
the law of expansion can be stated in a form no less 
simple and defluite than the law of gravitation. 
Supposing those exceptions, then, to be unknown 
the law would be unirersal in its range. But it 
comes to be discovered that water. whilst conform- 
ing to it in its expansion from 39}° upwards to its 
boiling-point, as also, when it passes into steam, 
to the special law of expansion of vaponrs, is excep- 
tional in its expanston also from 393° downwards 
tə its freezing point; and of this failure in the 
universality of the law, no rationale can be given. 
Still more strange is it, that by dissolving a little 
salt in water, we should remove this exceptional 
peculiarity ; for sea-water continues to contract 
from 394° downwards to its freezing-point 12° or 
14° lower, just as it does with reduction of tem- 
perature at higher ranges. 

Thus from our study of the mode in which we 
arrive at those conceptions of the orderly sequence 
observable in the phenomena of Nature which we 
call “laws,” we are led to the conclusion that they 
are human conceptions, subject to human fallibility ; 
and that they may or may not express the ideas of the 
great author of Nature. To set up these laws as self- 
acting,and as either excluding or rendering unneces- 
sary the power which alone can give them effect, ap- 
pears to meas arrogant as it is unphilosophical. To 
speak of any law as “regulating” or “governing” 
phenomena, is only permissible on the assumption 
that the law is the expression of the modus operandi 
of a governing power. I was once ina great city 
which for two days was in the hands of a lawless 
mob. Magisterial authority was suspended by 
timidity and doubt; the force at its command was 
paralysed by want of resolute direction. The laws“ 
were on the statute book, but there was no power 
to enforce them. And so the powers of evil did 
their terrible work; and fire and rapine continued 
to destroy life and property without check, until 
new power came in, when the reign of law was 
restored. 

And thus we are led to the culminating point of 
man’s intellectual interpretation of nature—his re- 
cognition of the unity of the power, of which her 
phenomena are the diversified manifestations. 
Towards this point all scientific inquiry now tends. 
The convertibility of the physical forces, the corre- 
lation of these with the vital, and the intimacy of 
that nexus betweon mental and bodily activity, 
which, explain it as we may, cannot be denied, all 
lead upward towards one and the same conclusion; 
aud the pyramid of which that philosophical con- 
clusion is the apex has its foundation in the pri- 
mit ive instincts of humanity. 

By our own remote progenitors, as by the 
untutored savage of the present day, every 
change in which human agency was not apparent 
was referred to a particular animating intelli. 
gence. And thus they attributed not only the 
movements of the heavenly bodies, but all the phe- 
nomena of Nature, each to its own deity. These 
deities were invested with more than haman power; 
but they were also supposed capable of human pas- 
sions, and subject to human capriciousness. As 
the uniformities of nature came to be more dis- 
tinctly recognised, some of these deities were in- 
vested with a dominant control, while others were 
supposed to be their subordinate ministers. <A 
“rene majesty was attributed to the greater gods 

it above the clouds; whilst their inferiors 
"me down to earth in the likeness cf men.“ 
growth of the scientific study of Nature, 


the conception of its harmony and unity gained 
ever-increasing strength. And so among the most 
enlightened of the Greek and Roman philosophers, 
we find a distinct recognition of the idea of the 
unity of the directing mind from which the order of 
nature proceeds; for they obviously believed that, 
as our modern poet has expressed it— 


All are bat parts of one stupendous whole, 
Whose body Nature is, and God the Soul 


The science of modern times, however, has taken 
a more special direction. Fixing its attention ex- 
clusively on fhe order of nature, it bas separated 
itself wholly from theology, whose fanction it is to 
seek after its cause. In this, science is fully 
justified, alike by the entire independence of its 
objects, and by the historical fact that it has been 
continually hampered and impeded in its search for 
the truth as it is in nature, by the restraints which 
theologians have attempted to impose upon its in- 
quiries. But when science, passing beyond its own 
limits, assumes to take the place of thsology, and 
sets upits own conception of the order of nature as 
a sufficient account of its cause, it is invading a 
province of thought to which it has no claim, and 
not unreasonably provokes the hostility of those 
who ought to be its best friends. 


For whilst the deep-seated instincts of humanity 
and the profoundest researches of philosophy, alike 

int to mind ay the one and only source of power 
it is the high perogative of science to demonstrate 
the unitu of the power which is operating through 
the limitless extent and variety of the universe, and 
to trace its continuity through the vast series of 
ages that have been occupied in its evolution. 


USEFUL AND SOIENTIFIO NOTES. 


— — 


A New Rock Drill.—Many descriptions of rock 
drilling machines have been designed within the past 
ten yoars or so with more or less satisfactory results; 
and although perfection in this kind of boring appa- 
ratns is possibly not yet attained, a good step in this 
direction has been taken by Mr. McKean, who for the 
last six years has been experimenting, and bas at length 
constracted a machine which, for simplicity, facility of 
manipulation and application in any position, combined 
with strength, is believed to be unrivalled. Itis driven 
by either steam or compressed air, and can be adapted 
for open cutting or tunnelling. A machine weighing 
150lb., driven by 75lb. steam, drills a 2}in. hole toa 
depth of 12in. per minute in Aberdeen granite. This is 
a maximum, but an average duty of from 6in. to Jin. 
may be relied on. It makes from 500 to 1,000 strokes 
a minute, free from shock to the machine, as the 
piston cushions against steam or air, and the feed is 
either antomatic or by hand as desired. One of 
these drills can be seen working daily in granite at 42, 
Borough-road. 


The Oxyhydric Light.—In relation to the ory- 
gon light of Tessie du Motay, of which we have made 
mention, it may be stated that M. P. Thomas, acting 
under instructions from the Paris Society of Civil 
Engineers, has recently presented to this body a report 
upon the process. This report simply treats of tech- 
nical advantages and disadvantages, leaving ont of 
sight the economical question, which is somewhat to 
be regretted in view of the indistinct statement of the 
causes which have led to its removal from some of 
the streets of Paris where it had been introduced.- The 
conclusions arrived at are the following :—(1) Theoreti- 
cally, the combustion of oxygen does not increase the 
illaminating power of a given volume of gas. (2) Prac- 
tically, however, it enables a burner to consame four 
times the quantity of gas that can be burned in air, 
without detriment to the utilisation of the light which 
may be developed. In N it utilises the entire 
luminous capacity of the gases, however rich, and in 
almost any quantity. Consequently, it would be dis- 
advantageous to enrploy it for ordinary street-lighting, 
on account of the limited quantity of gas consumed 
by the barners, the only advantage gained being the 
beauty of the light, provided the gas is very rich. 
(Here, unquestionably, wonld come in the objection of 
expense from the complication of the apparatus.) But 
it is very advantageous, and the more so in direct pro- 
portion to the richness of the gases employed—for 
great centres of light (sun-burners, &c.), where a large 
volume of gas is to be consumed without loas. 


Fuel in Italy.—While the scarcity of coal is 
alarming the inhabitants of our island, the Italians 
are making great efforts to utilise their own products 
in a way that will render them independent of the pre- 
sent coal crisis. Lignite is procared from the mines of 
Monte Rufoli, which is being more and more widely 
used in the Peninsula. It burns well in fireplaces 
without making any noise, and experiments have been 
made which have proved it not very inferior to the 
most expensive Newcastle coal, one quintal of the for- 
mer being equal to three-quarters of a quintal of the 
English coal. This material is already being used in 
distilleries, and it is likely to be employed in the 
fasion of the iron of Elba, as it contains no element 
injurious to that mineral. It will be all the easior for 
Italy to be independent of our coal, as the inbabitants 
consume charcoal in their kitchens in a very economi- 
cal manocr, their expenditure being about one-tenth of 
that of an Eugliah culinary establishment. 
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LETTERS TO THE EDITOR. 


— — 


{We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respectfully requests 
that all communications should be drawn up as brie as 
pesstble.) 

All communications should be addressed te the Editor 
of the ENGLIsH MEcHANIO, 81, Tavtstock-street, Copen: 
Garden, W. O. 

All Cheques and Post Office Orders to be made payabdie 
to J. PassmoRE EDWARDS. 


“I would have every one write what he knows, and 22 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, thet as to 
other things, knows no more than what everybody does, 
and yet to keepa clutter with this little pittance of hia 
will undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original.” Montaigne Essays. 


, 0 In order to facilitate reference, Correspondents whea 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 


— — 
MR. PROC TOR'S GULF STREAM MAP. 


14755.]—As this map was solely intended to give 
true areas, E. L. G. s“ criticism (let. 4731, p. 566) ìs 
misapplied so far as his comparison between the equal 
surfaco and stereographio projection is concerned. 
(Sarely he does not suppose there is anything new in 
his remarks beginning there is another projection 
quite as easy, &c. The r palo projection ig 
probably the oldest in existence. Its properties were 
perfectly well knownto me. They are considered and 
demonstated in a simple way in my Handbook of the 
Stars,” published more than six years ago. They 
are employed in the index-maps of my smaller atlas ; 
both of which, by the way, show much more than a 
complete hemisphere. I have also auggested the use 
of the projection, applied so as to show nearly the 
whole sphere as the best possible contrivance for 
enabling nautical men to readily plot down great 
circle" courses.) The difference (“ barely a third 
larger superficial measure”) which “E. L. G.“ 
considers truly immaterial” seems te me simply 
monstrous. Doen he consider it a matter of indiffer- 
ence if an area of 8,000,000 square miles is 
apparently increased by 1. 000, 000 square miles? Rut 
he is mistaken as to the limits of my map. It includes 
the whole of the Arctic Ocean, and the whole coast line 
of Asia. This was essential for my reasoning. 
“E.L. G.“ will find that if the stereographic projection 
were applied to such a range of our earth's surfaco, s 
change of superficial scale far greater even than his 
immaterial (thongh monstrous) change would accrue. 

I had no occasion whatever to illastrate forms in my 
article on the Gulf Stream; though I fally recognise 
the interest of Mr. J. Wilson's communication, rela- 
tive to the direction of the currents whioh 1 
the shores of the British Isles. Nor could I ve 
opened out the meridians as E. L. G.“ 
without carrying the boundaries of the Atlantic 
much too far away from each other, between Soath 
America and Africa, to be included in any map of 
reasonable dimensions. 

I venturo to think that I have had a much wider 
practical experienco of all modes of A easyer than 
“E, L. G.,“ having constructed more than à thousand 
maps on different projections; and I will undertake to 
say that the purposes I had in view in constructing the 
map E. L. G.” speaks of can be falfilled by no ather 
plan than that which I have adopted, at least, not on any 
dejinite projection. A mixed construction would have 
served somewhat better; and I began the preparation 
of a map on such a plan; bat I found it woald teke 
much more time than I could spare. 

Richann A. Procror. 


OCEANIC CIRCULATION.—CARPENTER r. 
MUHR 


0 


14756. Ix answer to “J. B.” Get. 4745, p. 567, È 
may remark tbat I had his letter and some other o 
munications in view in saying that “in the year 1889. 
Dr. Carpenter was first led to advocate the theory in 
question. If I had intended to imply that Dr. Car 
penter was the original inventor, I should have substi- 
tuted the words put forward" for advocate A 
student of science cannot rightly be said to adrocate a 
theory if he is the inventor of it. At least, Webster 
deflnes advocate as one who pleads for another.” 
Bat as my remark seems opén to misconception, I 
am much obliged to“ J. B.” for setting tbe matter right. 

I thank J. B.“ for the very gratifying way in which 
he speaks of my essay. I ought to remark, however, 
that I have no settled convictions as to oceanic circula- 
tion. The subject is one which requires an abundance 
of research and observation before it can be regarded 
as in a position for safe theorising. 

I am not aware that there is the slightest evidence 
to prove that the Gulf of Guinea is the place whence 
the Atlantic circulation has its origin, as suggested by 
‘** Popularis in letter 4746, p. 567. If I could have 
included the South Atlantic my msp, the Galf of 
Gaines would not have appeared to be in any sense 
distinguished from any otber part of the surface circa- 
lation. It appears to me that the main (not the e 
cause of the oceanic circulation is the continual with- 
drawal of millions of tons of water from the tropical 
seas through evaporation. As far as I can jadge, no 
other cause is comparable in energy with this tremon- 
dous process of solar suction. R. A. PROCTOR. 
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ENGLISH MECHANIC TURNERS’ SOCIETY. 


[4757.]—I am afraid the above has fallen through 
again. I was in hopes Samuel Smither would have 
given ita start, but nothing seems to have come of it. 

ABER, 


SETTING MOTHS. 


[4758.]—ALLow me to mention a method of setting 
these which is, in my opinion, superior to those already 
named. After securing the insects in position with 
needles, an operation which will be assisted by ruling 
gnide lines across the stretcher, wind some fine glaze! 
thread over the wings from end to end of the setting- 
board, secnring it from slipping by notches in the 
board. Three threads across each wing are enough 
for the largest. A slight twirl given to the needles on 
polling them out will prevent them dragging up the 
wing. FABER. 


THE ORGAN (EXPRESSION A LA MAIN). 


[4759.]—I am afraid our friend“ The Harmonious 
Blacksmith” has proposed a practical impossibility, al- 
though theoretically it is possible : all these things are 
possible to an organ builder who has a good enough golden 
glass to look through. But before looking at the uses of 
this expression, and some of the difficulties to over- 
come, let us see what is the intended nse of it. IfI 
remember rightly expression d la ain“ was intro- 
duced into harmoniums about the year 1850 principally 
to allow the treble note of an air to be heard more dis- 
tinetly, althongh it also eqnally allowed any other note 
to be strengthened, or eve. a single chord or a 
whole passage could be so 
strengthened, yet the idea i ai mi vii | | li Mh 

ji L 10 iil its 
10 100 
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harmoniums, where all the 
notes blend together so 
much as to give the idea 
of onerich note rather than 
a musical combination of 
various notes (in passing, I 
may mention Dave's melody 
attachment, which is an- 
other attempt to overcome 
the same defect, but does it 
by softening every note ex- 
cept the highest, so that 
the melody or air of the tune 
is distinctly heard). Sach 
being the use of the ex- 
pression, å la main, and the 
difficulty to be overcome, is 
there anything in the tone 
of the organ which wants 
improving in a similar 
manner, and what difti- 
culties are there inthe way 
of producing such an ex- 
pression? To my mind, 
such an alteration would 
be no improvement; if it 
is required to give the 
melody more distinctly than Kie 
usual it can already be done Wi Nag 0 00 
by playing it ona loud stop 0 | 0 0 M 0 
on one row of keys and the | | 
accompaniment on another 
row. I do not quite under- 
stand whether The Har- 
monious Blacksmith“ pro- 
poses to inclose each pipe 
of only one stop in a swell, 
or to have aswell to inclose 
the corresponding pipes of 
each stop, so if the organ 
has 54 notes there would be 
54 swell boxes, each box in- 
closing the pipes belonging 
to the same key, the latter, 
I presume, is his meaning. 
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To do so the pipes would require to be planted 
in a single line on the soundboard instead of a 
double one as at present, and that would require 
a windchest of something like ten feet from side 


ANH 


to side, as space would have to be allowed for 
the side of the swell between each pipe. Now, to 
my mind, expression à 'a main could only be useful 
—if at all—in small organs with one row of keys, 
in fact, only in chamber crgans, and an organ ten feet 
wide without a case would be rather too big for most 
pere who are content with one row organs. There is, 
owever, a serious defect te overcome also, if the swell 
shuts closely, and it ought to do so; the boxes being so 
small, if all the stops were drawn aud a note played 
without opening the box the pressure of wind would 
very quickly increase to such a degree as considerably 
to flatten the tone, and what would our Harmonious " 
friend say then? And last of all, it does not appear to 
me to be required, for unlest a number of mutation 
stops are used, the tones belonging to each key are so 
distinct that every note in tbe fullest chord is readily 
distinguished. J. D. 


ECONOMY IN USING OOAL. 


[4760.]—Ir is well known that most of our grates 
are very badly constructed, and the greater portion of 
the heat goea up the chimney. The sides of the grate 
should make an angle of 185°, with the back to reflect 
eat the heat. Other faults are mentioned by Count 
Rumford. 


PHILARTHROPIST, 


0 dt 


MARINE AQUARIUM. 


[4761.] —Havinc been rather successful with a marine 
aquarium (or rather a rock fool), I thonght it likely 
that the readers of the EnaLisH Mecuanic wonld 
like to follow my plan, which seems to me to be good as 
wellas cheap. On a window-sill place a moderate-sized 
glass globe aquarium of fresh water (see C); in this 
have two siphons, one short like u, and one long like 
j; bring a large earthenware pan about 2ft. in 
diameter and Qin. or 10in. deep; cover the inside of 
this with stones and rockwork, using pumice-stone, 
pebbles, gravel, and sand; in cementing the stones, 
Åc., to the side of the pan use a cement made of two 
parts resin, one part beeswax; fix the pan in a rough 
deal table or stand, the top of which also ornament 
with rough rockwork (see h); in the crevices of 
the rocks plant seaweeds (sea-grass is the best); 
fix and cement to the pan a glass tube, reaching to the 
bottom (see i); this tube must have a cone-shaped 


cork (bored through the centre) fixed into it (see k and | and start the lathe. 


leading screw of 2 threads to the inch. Therefore, my 
remarks will only apply (practically) to that, as I have 
to write what I know, aud no more: If you are chasing 
a screw with an even number of threads in the inch, 
such as 2, 4, 6, Ke., with the lathe screw of 2 threads 
per inch, you find the wheels required. Fix the tool in 
the box tight, then put the nut into gear with the lead- 
ing screw, and set the lathe on. When it has travelled 
the length of the screw to be cnt, you may either stop 
it or keep it going; take off the cut and the nut ont of 
gear. But before doing this, puta mark on the boss of 
the hand-wheel fastened to the screw for working the 
cutter box, also on the fixing against which the bose of 
the hand-wheel goes, so that when you take off the 
cut, you can screw it to the same place again, and put 
whatever cut on you wisk. If you bave stopped the 
lathe, wind back the saddle a little way past the begin- 
ning of the screw; turn the hand-wheel until the marks 
are together again, and then put the cat on you wish 
to take; put the nut into gear with the leading screw, 
Repeat this until the screw is cut. 


l); mis the shorter glass siphon, having a cork- rest There i is, however, no necessity for stopping the lathe if, 
fixed to it, eo that it may rest on the edge of the globe | as I have said before, you are cutting an even pitch ; 


when not in action. 
planted in the rockwork of the pan fill up with sea- 
water, until a marked point is gained (see o). 
the sea-water evaporates put the siphon of fresh water, 
n, in action, until the original level is gained ; then 
stop the flow of the water. In some oases it is better 
to add the fresh water from the bottom of the pan, in 
which case fix the siphon j into the cork of the tube i, 
when the water will rise from the bottom and freshen 
the lower plants, &c. These rock pools may be made 
very cheaply, and if nicely done will afford quite as 
TPR 
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much instruction and amusement as the more expen 
sive square glass aquariums. 

A, window; B. window-sill; C, glass globe aquarium 
(fresh water); D, rustic stand for globe; E, large 
earthenware pan; F, rough deal table or stand; G, 
large earthenware pan before placed in the stand ; h, 
rough rockwork ; i, tube leading to the bottom of the 
earthenware pan to carry fresh water; j, siphon tabe 
to be fixed to i tube; k, same as i tube, only drawn 
larger; /, cone-shaped cork, to fit into i tube. This 
cork to be bored through the centre; m siphon, with a 
cork-rest cement to it. n, same siphon i in action. 


CUPRUM. 


SCREW CUTTING. 


(4762.] —Wira the consciousness that I might prove 
of service to some of my yoang brother turners, I for- 
ward the following hints upon screw-cutting. I gene- 
rally find that shopmates are jealous of another 
knowing the “tips” they have in screw-cutting, and 
if a beginner dees not chance to be“ well in“ with some 
one who cau screw-cut, he not unfrequently blunders, 
notwithstanding his knowledge in calculating wheels. 
I bave not had much experience myself, bat (as you 
would have us do) I write what I know, and no more. 
It is unnecessary for me to give any rules for flading 
wheels, as books already exist containing all the infor- 
mation required. My intention is to write N 
about screw- cutting as I have not been able to find fa 
books. My experience has been upon a lathe with the 
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When the seaweeds have been yon may keep it running. When the saddle has tra- 


velled the length of the screw required, take off the cut 


When | (after marking the hand-wheel as before described) and 


tbe nut out of gear; wind back the saddle; put on 
another cut, then the nut into gear. There is no fear 
of your getting across the thread, if yoa put the nut 
properly into gear. 

In cutting odd pitches, it is different, but I have 
found no difficulty by doing as follows:—If you are 
cutting (say, for example) 8 threads per inch with the 
leading screw of 2 per inch, and you only want the screw 
to be cut to be Iz in. long, if you can work the saddle 
farther than the length required, you may do so ; thus, 
after making your tool and the thing you are going to 
cat ready, you put the screw into gear; turn the lathe 
round until you feel the saddle move ; then puta mark 
behind the saddle on the lathe-bed; start the lathe; 
cut the II in.; then take the cut off, and let the lathe 
run another lin. „ and put a mark at the other end of 
the saddle, The saddle has thus worked 2in. ; bring it 
back, and do likewise. If it is not convenient for you 
to work the saddle farther than the length required, 
you may allow jin. at the starting point. You will 
easily see that by letting the saddle work jin. farther, 
we make the ratio between the screw to be cut and the 
leading screw of 6 to 4 an even pitch. One example 
will suffice, and I think this matter will be sufficiently 
understood. But should it not be convenient to work 
the saddle a greater distance than the length of the 
screw required, proceed as follows:—Put the saddle 
into gear with the leading screw, turn the lathe with 
your hand until you feel it move, then put a mark at 
the end of the saddle on the lathe-bed, one on the lathe- 
spindle and the fast headstock, just behind the face- 
plate, and another on the leading screw and the fixing 
that holds it in its place; then set the lathe on, and 
travel the length of the screw required. Stop the lathe, 
wind back the saddle to the starting mark, and then 
turn the Jathe round until the marks on the lathe- 
spindle and headstock are together, and the marks on 
the leading screw and fixing are together; then pnt the 
nut into gear with the leading screw; start the lathe, 
and proceed in this manner until the screw is cut. 


APPRENTICE TURNER. 


NEW SOUTH WALES AND ITS METALS, 


[4763.]—Srincre my last letter to you a new era has 
dawned on us. The golden age has been revived here, 
and an age of copper and tin is opening new treasures 
to our view. The mining mania here is now at fever 
heat. I will send you by this mail a copy of the 
Sydney Morning Herald, which will give you some idea 
of what is taking place in New South Wales at present, 
but it will not inform you of all that has been done in 
mining matters for the last few months. Since the 
commencement of the year to the Ist of May—a period 
of four months—upwards of 200 companies have been 
floated for the production of gold, copper, and tin, in- 
volving a nominal capital of some four millions ster- 
ling, and the floating of new companies is still in 
progress. Before this reaches you I have no doubt 
that the mineral richness of this colony will be known 
in England, as large shipments of metals and ores 
have been made for several months. 


It has just occurred to me that the ENGLISH 
MECHANIC might be of great use in assisting the deve- 
lopment of our resources by occasional articles on the 
extraction of metals from their ores. We have abun- 
dant supplies of coal and iron of the best quality, and 
gold and copper have for years been articles of export 
from these colonies, bat tin is a recent discovery here, 
and is found in rich abundance imbedded in rimitive 
rocks, or disseminated along the beds and banks of 
rivers and creeks in alluvial deposits, which are richer 
and purer than that obtained from mines, as by exposure 
tothe atmosphere the pyrites originally associated with 
the tin is oxidised and disappears. Some of this stream 
tin is very rich in gold, the gold in some cases being as 
valuable as the tin. Now, as tin is a new product here, 
we want the advice of eur English friends how to tarn 
it to best advantage, and you would be conferring a 
great favour—which, I doubt not, would be appreciated 
by the colony—if some of your contribators were to 
publish from time to time the most approved methods 
of crushing, washing, and smelting the ore, and more 
particularly of separating the gold from the tin. 

I merely throw out these hints as the mail is leaving, 
aud you may make such use of them as you think 
advisable. 


Sydney 1872. Joux Rar. 


Google 


590 


BEE MANAGEMENT.—DRIVING AND TRANS- 
FERRING. 


[4764.]—WHeEN it is necessary to transfor the con- 
tents ef an ordinary straw skip, or box hive, to a bar 
frame hive, it involves the ueccasity of driving or 
drumming; names given to the operation by which bees 
aro made to leave their combs and hive, and ascend to 
the hive placed above them for their reception. Givon, 
then, a common straw skip fall of combs and bees, to 
transfer to a bar frame hive. The frat operation will 
be driving or drumming, henceforth by me called 
driving. Ia passing, I may say that the same process 
is that by which artificial swarms are made, and the 
presence of qneens ascertained, and the queens them- 
selves extracted if required. 

Driving should be performed in the middle of the 
day, when tho majority of the working bees are away 
in the flelda, for reasons the most obvions—to wit, there 
will be fewer bees to deal with in driving, and the 
majority will be nninfinenced by the operation, what- 
ever means be used, and consequently robbing need not 
be apprehended, as the said majority will quite be able 
to deal with all maraaders. 

Driving is performed as follows: In the middle of 
the day blow a little smoke into the hive, a very little 
will do, and to do thia the only apparatas required isa 
common pipe of any kind, but timid people may use a 
long clay. Pat a small bit of tobacco in the bowl, pat 
a lighted fuzee into the tobacco, wrap one or two 
thicknesses of handkerchief over the bowl, and apply 
the mouth to the bowl, blowing the smoke out of the 
waxed end of the pipe into the hive. A very little 
smoke must be used, or the bees will not come ont with 
all the drumming you can give them, and if they are 
made drunk, they will stick in the combs as if entangled 
together. The reason for this is, that smoke frightens 
them, and their first impulee is to gorge themselves 
with honey as if determined to save all they possibly 
can of the sweets they think endangered. In that 
condition they are perfectly good tempered and con- 
trollable; but if too much smoke be given they become 
sick and drunk, and vomit their boney among them- 
selves until they become a sticky, immovable mass. 

After smoking (gently), the hive should be prised off 
its floor-board, and kept up, say an inch, so that the bees 
may be the more alarmed, and after about five minutes 
the hive may safely be carried from ita stand; inverted, 
and set, if a round topped one, in a pail, if a flat topped 
one, on an inverted pail a few yards from the stand. Au 
empty hive of the same size (or larger) shonid be set on it 
and another empty hive should be placed on the stand 
where the full hive was removed from. The empty 
hive is for the purpose of amusing” the bees which 
return from the fields while the dramming goes on, 
and their astonishment at finding it thera instead of 
the full one prevents the robbing and excitement one 
reads so mach af. The empty hive having been fairly 
set on the inve ted full one, a round towel should be 
bound tightly round their place of janction; sod as a 
rule it will be fonnd that the towel will go twice round, 
and may be secured bv putting a stick in the loose 
fold and twisting it up tight. Then begins the drum- 
ming, so called because two sticks are used, one in 
each hand, to beat the sides of the lower hive. In 
this care should be taken not to drum too hard on the 
sides of the hive to which the ends of the combs are 
attached, for fear of causing a collapse of the whole, 
and it will be found that in abont a quarter of an 
hour nearly all the bees will have ascended to the top 
hive. The real object of the drumming is to cause a 
slight jarring of the comba, a sort of miniature earth- 
quake, which terrifies the bees and drives them ont, 
unless they have had teo much smoke. 

The bees having ascended to the top hive it should 
be removed and set on ita own stand instead of the empty 
one placed there, the pseudo empty ene being turned 
over anywhere to cause the bees therein to join the 
main swarm, which they will readily do. 

If it is required to get rid of the few remaining 
bees from the inverted hive—and it cannot be done 
with a feather—scrape a hole in the ground ‘in front 
of the original stand, pat the roand towel into it, 
pour on about an ounce of chloroform, and set the 
hive over it for a few minutes, when it will be found 
quite free of bees, and it will also be found that those 
operated on are too full of honey and too tired to 
make any demonstration, all that has been written to 
the contrary notwithstanding. The cause of mischief 
is in cutting the honeycombs and filling the air with 
the aroma therefrom, which the bees from other hives 
scentiug afar off come in thousanda to partake of. Im- 

rfect observers think they are the bees which have 

en operated on, bat they, poor things, are already 
overcharged with honey or pollen, and have nowhere 
to deposit it, so why should they, or how could they be 
robbers? I have driven hundreds of swarms under 
all circumstances, and I most distinctly assert, without 
reservation, that a driven swarm is invariably cowed 
and helplesa, and never volunteers a marauding attack. 
Transferring the combs after the bees have been got 
rid of is simply a mechanical operation; but had 
better be performed by au amateur in a room to which 
the bees have no access, for if they be allowed to taste 
the honey within doors, they will speedily and for 
several days become a nuisance to the household. The 
tools which will be neceseary are a sharp carving knife, 
a large dish, a few strips of thin deal juat a trifle 
longer than the frames are from front to rear, inside, a 
few wine corks, a fine awl, a few strong pins or nails, 
and little wooden reck or grating similar to a small 
hurdle. Lay the grating on tho dish, aud the frame on 
na grating, cat the bive contaiuing the combs slick 
eng between the two centre combs, and then cat oat 
nmb cleanly, and lay it in the frame. If it comes out 

- lat-topped hive it will fit close along the upper bar 


of frame; bat, if from a round-topped hive, it will re- 
quire cutting to fit. Remember the comb must always 
be attached to the top bar of frame, and to one or both 
sides if possible. If it ia too large or wide for the 
frame, cnt away the parta conteining honey, and let 
them fall through the grating into the dish, and crowd 
the comb into the frame with the knife, and if it fills 
the frame, a few pins or nails through the frame will 
hold it in its place until the bees have time to fix it 
permanently—hence the necessity for an awl, to bore 
the holes through the frames. Flat-headed slate nails 
will answer admirably for the purpose, they are about 
l}in. long, fine, straight, and clean, and are cheap. In 
fixing the comb by them they should not be thraat into 
the centre of the combs, but just a little on either side 
alternately, for the centre or foundation of the comb 
is much stronger than the cells, and if the pins are on 
both sides of it it cannot fa'l out. If the combs are 
too small, and will not fit or fill the frames, the best 
plan is to fit it to the corner of the frame, asin Fig. 1. 
Place ono of the deal strips under it, and press it up 
tight with two or three of the corka, pin it in as shown, 
and raise it np to a perpendicular by raising up the 
grating so as not to cause any strain on the comb or 
fixings. The corks act capitally as blocks to keep np 
the strip at bottom of comb, and standing solid are 
not likely to turn or fall. The comb is now ready to 
put into the hive, and being a centro comb should be 
put into the centre of it. The other combs should be 
treated in a similar way, taking care that the combs 
are put into the new hive in the same order they were 
in the old hive, so a3 to keep all the brood together, 
and as soon as completed the whole should be taken to 
the original stand, and the bees smartly shaken into it. 
It seldom happens that the contents of a straw skip 
will All all the frames of a bar frame hive, but as it is 
mnch better to have six fall frames than ten partly 
filled, I recommend my readers to fit in only such 
combs as contain brood, at the first operation, fora 
second operation is always necessary to remove the 
nails and strips, or wires, or whatever may have been 
used, for it is pretty cortain that almost everybody will 
adopt some improvements of his own. To remove the 
impedimenta give the bees a little amoke as before, 
lift out one of the combs, bruah all the bees off it, 
and carry it into the operating room—keep it perpe - 
dicular as it hang in hive, place the grating behind it, 
and lay it down on the dish, then draw all the nails, 
and remove the corks and wood, leaving the frame as ia 
Fig. 2, the wacancies of which may be filled up with 
the reserved combs as suggested by the dotted marks. 


This will be fonnd a much better plan than attempt- 
ing to fill up the whole frame at once with several 
pieces of comb, as is generally recommended, and will 
saggeat to many persons who keep bees on the old 
plan an easy method by which the lives of their bees 
may be saved, and the portions of comb which contain 
brood and pollen, and which have generally been thrown 
away may be aotilised. Any one with three or four 
stocks of bees which they wish to take may by this 
means save guch a tremendous stock for next year as 
will make him wonder how he could have been for so 
long what Mr. Langstroth calls an Old fogey bee- 
keeper.” 

Let me add a word of cantion to my bee brethren. 
If you have any weak stocks to unite do it now; if any 
to feed, do it now, and give the bees a chance of 
evaporating the moistare ont of it and ont of the hive 
before the cold ‘weather seta in. Cold and dry will 
never hurt bees, but cold and damp mean dysentery and 
death. C. N. ABBOTT. 


SOLUBLE GLASS. 


[4765.]—As I have often seen inquiries about soluble 
glass in your columns I send the following, which may 
interest several of your readers. Soluble glass is 
simply a variety of purely alkaline glass in which the 
alkali is in excess. Ordinary window glass is a com- 
pound of silica with potash or soda, and in some cases 
lime ; oxide of lead added to the compound of silica 
and potash or soda, gives flint glass; Bohemian 
glass is a compound of silica, soda, and lime; and the 
coarse glass used for bottles contains much iron and 
some alumina, which isthe base of clay. According 
to the qnantity of alkali employed, the glass will be 
solable or insolable, it being understood that all 
glass is soluble to a certain extent. Old window panes 
that have been exposed to the elements for years are 
in general so corroded that theie sarfaces are no 
longer perfectly transparent; and common flint glass, 
when finely powdered, dissolves in water te such an 
extent that its presence can be detected by the least 
delicate reagents. Bat when the proportion of alkali 
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is largely increased, and especially when the compound 
consists of pure alkali aud pure silica, we obtain a 
glass which dissolves entirely in water, aud which may 
be applied as an incombustible varnish to wooden arti- 
cles, or used as a cement, or asa coating for brick aad 
atone. Soluble glass was first brought into practical 
use by Prof. Fuchs, of Manich, in Bavaria, in the 
year 1828, and hence is frequently known as Facha’ 
soluble glass. At firat it was prepared by fasing ten 
parts of pearlashes, fifteen parts of powdered quartz, 
and one part of charcoal together, and palverising the 
mass, which was then added in small portions ata time 
to boiling water until the whole was dissolved. The 
solution was then evaporated to a jelly-like consistency, 
when it was ready for market. More recently it bas 
been found that certain varioties of silica are soluble 
in a boiling solution of caustic soda; and also that, 
when the temperature of an alkaline solation is 
greatly increased, which may be done by boiling it in 
a close vessel under great pressure, flints and other 
hard varieties of silica dissolve rapidly. It is in this 
way, we believe, that Ransome prepares the soluble 
glass used in the manufacture of his famons artificial 
stone. It is therefore obvious, from a consideration 
of these methods, that soluble glass is readily prepuved ; 
aud, as the materials are comparatively cheap, 

is no reason why it should not come into very etter- 
ve use, provided it should prove really valuable ia 

e arta. 

The first notable application of soluble glass was to 
the theatre of Munich, where it was used for the par- 
pose of preventing the recurrence of a fearfal diasa‘er 
by fire. Before trusting to ita protesting qualities, 
however, a test was made.of its powers, and a small 
building coated’ with soluble glass was erected in one 
of the public squares, and attempts made to fire it st 
several points, by placing small heaps of light wood in 
contact with it.and satting these heaps on fire. Ol 
course, where the flames came in contact with the 
building, the wood of which it was made was charred. 
and to a certain extent destroyed. Bat in no case did 
the building itself take fire or burn; and the test was 
deemed so satisfactory that the theatre was imme 
diately coated in auch a way as to be made fireproof. 
Since that time, it has been applied in many cesses, 
and always with success when the. application was 
made with a moderate amonnt of skill. That it might 
be uaed extensively for preventing fires, and for adding 
to the durability of all wooden structures, is unques- 
tionable; and therefore a few hints as to the best 
methods of using it may not be out of place. Tbem 
hinte we are enabled to give more readily, since the 
whole gubject wag carefully investigated by the eele- 
brated French chemist Dumas, who has, in his Traite 
de Chimie appliqué aux Arta,“ detailed very fully the 
results at which he arrived. He found that, although 
soluble glass is of itself a good preservative from fire, 
it fulfila the object better when it is mixed with sncther 
incombustible body in powder. Clay, whiting, calcined 
bones, powdered glass, &., may all be employed for the 
purpose, though it is difficult to decide which of thea 
is the best. A mixture of clay and whiting appears te 
be better than either used separately. Flint glam 
and the crude soluble glass as it comes from the far- 
nace, are excellent additions. The powdered salablz 
glass ought to be exposed to the air antil it has 
attracted some moisture; after which, if it be mixed 
with the solution and applied to any body whatever, if 
will in a short time form a coating as hard a: atone, 
which, if the glass be of good quality, is unalterable 
by exposure, and resists fire admirably. When selaby 
glass is used for rendering wood fire-proof or ind» 
tractible, it is always well to apply, in the firet plasa, 
a coating of the pure glass. The pores are in this way 
filled up; while, if we use a thick and paint-like mir- 
tare of the solution with some powder, the liqaid dow 
not penetrate beneath the surface, and mach of the 
effect is lost. When properly prepared, soluble gins. 
after being dried by exposure to the air, suffers s 
change which renders it incapable of being washed of 
The alkali not being completely neutraliaed in ibis 
form of glass, it is difficult to spply oil paint to wood- 
work that has been treated with it; but this objet 
might be remedied by treating the prepared sarlasa 
when dry, with a weak solution of acid. G. J. H 


ATOMIC PROPORTIONED ALLOYS. 


(4766.J}—In the report of Mr. Laird's lectare 0 
„Cast Iron,“ p. 534, the composition of specalas 
metal is given as about two of tia to one of copper,” 
which would be nearly that of their atomic weights 
Bat are not the proportions here reversed? Ia Mr. 
E. B. Denison on Bells ( Lectures on Cburch Bail- 
ing,” p. 283) he says Lord Rosse adopted mwitipis o 
the chemical equivalents, or atomic proportions fe 
combination, of copper and tin for his great 6ft spera- 
lam. They are copper 82, tin 59, very nearly; and fx 
speculam metal 4 equivalents of copper to 1 of tin give 
nearly the usual ratio of 2 to 1 in weight. For bel. 
metal 6 equivalents of copper to 1 of tin will give very 
nearly 15 to 4" (an error for 13 to 4), which woald 
probably be produced by putting the metals in the pro 
portion of 2 to 7, as befcre recommended. It is im- 
possible and useless to be very precise, becanse the 
waste of the tin in melting is not uniform, bui s 
greater the longer it has to be kept hot. 


With the latest values for the equivalents, the abere 
atoms for specoulam metal wonld give copper 18 to tin 
6 very nearly; which might result from mixing 3 sad 
1, if the loss of tin by evaporation be about & per ceat 
I cannot anywhere flud the reverse proportion «tated ; 
and the only case I have seen of an alloy directed te 
be made in what are now known to be the single ali. 
weights or near them, is the alloy of silrer 2 and ast- 
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rae l, for penetrating glass with p red orange PIANOFORTE CONSTRUCTION. wo 1 fail to detect a delicate beating or pulse in 
ataio referred to in reply 12108, p. 644. In connection — Yy „it. The meaning of this is most highly valaed by “The 
With this subject, can your chemical contributors tell 1 5 55 ia Shae rane o. | Harmonious Blacksmith's “ friends, the pianoforte- 
us of any alloy baving its more fusible component in lorte is the lever with which the string sets the seund. | ‘72ers. Next after the human vaice is the mus ical-box, 
oxcose? It seems to me as if the opposite rale, the less board in vibration. He thiuks the string rises and | the concertina, the harmoniam, and organ. 

fasible metal to prevail in quantity, had the force of a lowers the soundboard bodily. I am pleased to think J. H. Scgockr. 


law in useful alloys. E. L. d. that I can show now more clearly than I have done 


A NEW MATERIAL IN ORGAN BUILDING. 


[4767.] —" SU RAA“ may rest satisfied that his sag- 
gestion, if not a new one, is of a practicable and useful 
character. Bome years since I made a small bird-organ 
of pipes formed of waxed cartridge-paper, whose per- 

vFro.nce was very tidy.” It was only of 8 octaves 
It convinced 
me tbat the thing was feasible, and, in better bands, 
would, for amateur attempts, prove often convenient 
and satisfactory. From want of experience, I cannot 
paper would answer well for larger pipes. 
I should think it would not for large ones. I found 
the tone was modified by the thickness and homoge- 
neity, as also the solidity, of the walls of the pipe. I 
also made a papor flute, the tone of which was satis- 
factory, although, from my clumsiness and inexperience, 
it was not of much ase, being considerably ont of tune. 
Has “ Sacram tried guttapercha for small pipes ? 
Pipes made of it give ont a very sweet tone. A friend 
of mine devoted much time to making a gattapercha 
dornopean. Many were hia failares before he succeeded 
in producing a satisfactory one, but the results amply 
rewarded him, as an amateur, for the timo and labour 
he »pent on it. The guttapercha, for this purpose, 
must be of the best quality and commercially pore; 
indeed, qnite equal in quality to that used for insulating 
the copper wire of submarine telegraphs. The pipes 
must be mado slightly longer than required, and, after 


com)'1+8, tuned in the key of C natural. 


sav whether 


being thoroaghly seasoned, tuned and varnished. 
AROTES, 


14768.J—I ave read Dr. Usaher's note in answer to 


mino upon a new matorial in organ-building, let. 4637, 
and am rather sarprised at one or two remarks, which 


most likely he would not have made had he taken a 
I thank him for 
the little credit he awards me for my enthusiasm ; but 


littlo more time for consideration. 


I cortainly shall be sorry to find any of our amateurs 
running off ona wrong track, who, I think, cannot 
possible do so, because those who enter upon the task 
of building an organ for themselves (it being to such I 
address myself principally), would certainly not ran 
far before taking that consideration necessary for such 
an undertaking, and so try an experiment or two by 
way ef proof to prevent the useless cruelty I am 
charged with. Knowing as I do that professionale, as 
a rule, will not teach others any more than they can 
possibly help, true it is that metal-pipe making must 
be learned at the bench; but these are things which a 
great many amatears cannot get at, and are obliged to 
do without them, at the same time they must have an 
organ and build it themselves entirely. Dr. Ussher 
will Bnd that I have not said, nor even hinted, that I 
recommend paper instead of metal, far from it; but I 
do say that paper may be turned to some account in 
organ- pipe making, in addition to the rest of materials, 
and so introduce means of producing tones of a 
character differont from those brought out by the pre- 
sent range of materiale. Dr. Ussher seems to forget 
that if an organ of (say) eight stops (four wood and four 
metal) were pnt up in a cottage and played fall, it 
would drive everybody ont of the house, and this en- 
tirely on acconnt of the metal, whereas if the stops 
wore foar wood, three paper, and one metal (if metal 
must be used), it will bo much softer and give the same 
variety. And as to the tuning and voicing, I must Bay 
there woald be no difficulty, because it is only the 
cylinder I would have made of paper, so that the parts 
of a pipe concerned in the voicing would be made of 
wood like all woud pipes, and open to the same means 
as usual for that purpose, and as to tuning that woald 
be simple enough. It does not follow that because the 
cone is used to metal that it must be used to paper; the 
means for tuning would snggest itself to any mind of 
moderate contrivance. He says, “ Another medium 
may be got as good as wood, but would it be worth the 


soundboard may be within the lever icself. 


time. 


the breast is waveless again. 


wave. 
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the other end, then it will spring up to the opposite 
direction in which it came and retarn, spring in its 
original position, ron along again, and so on, 1 2, 12, 
until it comes to rest again. Now, in Fig. 8, we see 
a hammer creating a wave on the string which, as above 
stated, will ran along the string, aud before it meets 
the lever will give ita turn towards tho soundboard, 
then the wave will spring up in the position in which it 
returns and draw the lever back, and besides this the 
longitadinal vibrations of the string cannot act other- 
wise on the lever, but move it in a radius see dotted 
line). Fig. 4 simply shows the transversal or bodily 
vibration of the sonodboard, as in the violin without 
the post (see dotted lines in Figs. 2and 4). Before I 


describe the different characters or timbre of the sound 


before that the lever moves in a radias whose centre 
is according to the constraction of the soundboard, in 
the bar, or soundboard, or if no bars are behind 2 5 

or 
economy's sake I avail myself of the opportunity to 
show the vibration of the breast of a violin at the same 
Fig. 1 is a section of a violin, and if at rest we 
may suppose the breast and back wavelesa, but when 
the bow is drawn across the etring the latter will stick 
for a small interval of time to the bow, and conse- 
quently willbe drawn ont of its straight line, and that 
will increase its tension, press heavier on the bridge, 
avd make an impression on tho breast. At the same 
time it will pull on the neck and nat, which form levers 
to the back, which will be drawn towards a straight 
line; but that can only be done when the sonndpost is 
making an impression underneath the breast. Leaving 
it in that position for a moment, I must say that if 
the breast is zin. thick, the aoundpost should be jin. 
away from the bridge, to allow the two opposite pres- 
sures to create a fal! half wave, as seen in Fig. 1. Now, 
the string releases itself from the bow and springs back 
in a straight line, and the cxtra pressure is gono and 
Of course the number of 
waves so created in a second depend upon the tension 
of the string. Fig. 2 is the same as Fig. 1, with the 
exception of the sonndpost, and it will be clearly seen 
that if we go throngh the same experiment as before, 
the breast and back will move bodily in the dotted line 
and back again at each deflection of the string. Fig. 8 
is a section of a piano, bat before I describe its mean- 
ing I must cite a practical experiment of the brothers 
Wober, the description of whioh will be found in 
“ Wellenlebre,” p. 1, table 1, Fig. 1. If a rope or a 
string is struck with a hammer near one of its ends, 
it makes an impression on it, or as ve will call it, a 
This wave, when the hammer is drawn back 
quickly, will ran along the string until itis checked on 


PIANOFORTE TUNING.-KEY. 

[4770.]}—In reply to “ Bedca ” (let. 4672), I designed 
two or three years ago, and with the assistance of a 
clockmaker, constructed a pianoforte taning-key 
exactly on the same principle as the on» illustrated on 
p. 540, with this difference; mine consists of two eight- 
leaved piuions and two forty-eight toothed wheels, If 
Bedea“ carries out his idea he will find that the 
spindle E F sqould not be fitted into a square hole in 
the handle G H, because it has the effect of making it 
work like an ordinary tuning-key, on account ef the fal- 
crum and lever being moved together. The frame-plate 
should be held steady, and the spindle turned by 
another key. Jas. OULTON. 


BLINKERS REMOVABLE. 

[4771.]—IT was a learned man who once wrote that 
“early prejadico is stronger than the power of reason,” 
and 1 think it is conceded that all unbiased minda 
have accepted the aseertion as well fonnded. Being 
very unlearned (not all my own fault), I will not make 
a similar assertion, bat offer an opinion that fashion 
exercises à greater power over the million than does 
reason, and that a vast amount of suffering both to the 
million and to the million's animals is the result. 

Now, in East Kent it is the fashion for all farm 
horses to wear blinkers when drawing carts or waggons ; 
in the fields, at plongb, harrow, roll, or in Saffolk 
drill they are never used, as what is called the plough 
harness is not furnished with them, but the cart- 
harness is. If a farmer ef that district purchased a 
horse from any of the adjoining oounties where they 
are worn at fleld work, he would not for a moment 
think of sending him to plongh in bliokers—it would 
not be the fashion, and the animal would not ran away 
from his companions, at least, I never heard of sucha 
case. I conld mention instances of horses ranning 
away from another cause, but space forbids. 

OLD PLod mx. 


THE “FALLACIES OF DARWINISM.” 

[4772.] -Norhixo can more olearly show the animus 
which pervades the mind of the reviewer of my book 
than the paltry natare of his criticism and its misre- 
presentations. I will give an lustance of each. 

1. The paragraph about the two lines of religion and 
science is, I admit, unfortunate, bat it had already been 
altered for future use. Instead of running parallel,“ 
if yonr critic had simply told us it ought to have been 
opposite, a good deal of ill-natare might have been 
spared. 

Pa The reviewer has misrepresented me to have said, 
„Speaking of the vivid colours of birds, Dr. Bree says 
they are produced by striw of pigments which decom- 
pose the light, and enable the feath.rs to absorb the 
most brilliant rays.” 

What I did say was the following:—" To make a 
certain colour in a bird's plamage, either colour pig- 
ment is deposited in appropriate oells, or the little 
barbales are striated so as to decompose the light, or 
both of these means may be found in the same feather. 
But to make this colour, it may require 10,000 grada- 
tions either in the pigment or in the length or depth 
of the microscopical striæ ou the barbales. Dark pig- 
ment here and lighter there —strim which will decam- 
pose the light, and enable the feathers to absorb the mast 
brilliant rays, and so commingle them as to produce 
the most vivid, the most varied, the most beantifal 
colouring in the world.” (Page 230.) 

Colchester. C. R. Bree. 


[Tt is unnecessary for me to deny that any “ animus 
pervaded my mind” when reviewing Dr. Breo’a book. 
Whether the criticism is of a paltry nature, and guilty 
of misrepresentation, are questions that readera are 
evidently better able to decide than Dr. Bree. The 
word “ parallel“ is, no doubt, unfortunate; “ it is 


tronble.“ I say name the medium, and some of ua 
will try it, as I want some one to try mine, and as to 
the cat an king, I think one is as good as the other, 
when both are made of paper, neither of which will 
help us either in or out of a difficulty, but paper I feel 
snre, would, with the assistance of wood aud metal. 


so produced I beg to cite Pullison. His opinion is 
derived from practical experiments. Pellison found 
that that construction of a soundboard is the best which | 

revents its vibration transversely or moving asa whole. | 
Horori sach construction shoald not destroy its 
inner elasticity. See Dr. Oscar Paul's Geschicte des 


alao very unfortunate that it should be attributed to 
Mr. Spencer—at least for Dr. Bree; because it is one 
of those mistakes which oause a writer's statements to 
be regarded with suspicion. Now, with respect to the 
“ misrepresentation,” Dr. Bree has apparently over- 
looked the meaning of the italicised word— absorb,” 


Perhaps I bad better say before closing my remarks 
what I know to have been done by way of experiment. 
A cylinder was made of paper entirely, Oft. in length, 
tapering from lin. inside diameter at the bottom to 
Siu. at top; it was very hard, straight, and varnished 
inside and outside, and put upright and allowed to fall 
on to a stoue floor for the purpose of trying its 
stability, which was fonnd to be quite as good as be- 
fore, Then it was slipped into a short tube made to 
receive it. the sume tubo containing a large striking 
reed similar to those used ina trimpet-stop, then it 
was blown by means of a small wind-chest and feeder 
mado for the parpose of trying experiments. And now 
for tho evidence obtained at the trial. A young man 
who bas had some years of experience in an organ 
factory was brought into the adjoining room so that 
he might not seo it before hearing it, and 80 give his 
candid opinion on it, and after expressing himself 
gatisficd with its tone, he was taken into the room 
Wuure it was, and there expressed his surprise at the 
result from sach material, saving it was very good 
In led, and thit the pipe hud been far more severaly 
tried than it would bo ander usual circumstances. The 
Teed was dia, long, Bin. wide, aud rather thicker than 
usaal, requiring very littlo wind. BUCRAM. 


Claviers,” p. 15. One who Desires to be Instructed” 
refers to an experiment made by Dr. Tyndall with a 
rod put vertically on a tray or box, the description of 
which will be found in his book on Sound,“ p. 80. 
which I beg to say shows nothing in this respect, for 
Dr. Tyndall did not constract the box in such a form 
as to produco the londst or clearest tone, bat simply 
shows the transmission of the vibration of a tuning- 
fork through a long rod to the box. If the soundboard 
of a pianoforte is constructed so loose that it can 
vibrato transversely, the timbre of the tone is what 
“The Harm nioas Blacksmith“ properly calla har py;“ 
bat the tone of a harp can be produced by fustening a 
string on a common door panel or any unscientifieally- 
constructed box or board. Many people think it a very 
sweet tone, but it is not the tons which highly-edueated 
musicians patronise, for it isthe least clear, or, if I 
may say so, the unclearest toue produced; vocally 
speikiog, it borders on hoarseness. Aud besides this, 
I daro to say no instrament produees more than two 
or three octaves of this so-called sweet tone; the treblo 
as well as the bass must always be wretched. The tone 
we want must be clear, no mattor what pecaliar 
character it has derived from tho instrament by which 


| i$ is produced. If we hear the voice of a good singer, 


and has omitted the conclading part of the sentence; 
bat thia is immaterial, as he supplies the whole passage 
from his book, and many of his readers will doabtleas 
wonder how feathers can produce the most beautiful 
colouring in the world” by alworbing the“ most brilliant 
rays” of the spectrum. Truly, this is a “ misrepre- 
sentation "’—of the theory of light and colour. I may 
here mention two errors which do appear io my review: 
“stciw of pigments” should bo“ strim or pigments ;" and 
the reply to M. Flourens by Professor Hax'ey was origi- 
nally pablished in the Natural History Review, and is 
reprinted in his Lay Sermons.“— TIE REVIEWER.] 


TESTS FOR TELESCOPES. 

(4773.] —Or "F.R.A.9.'a ” tests, the following are the 
results, taken from my observatory book: — Aquile, 
pretty well divided, well seen at times; A Ophinchi, well 
separated, colours yellowish and blaish; 73 Ophiachi, 
not well seen, like an hour-glass. (In these observa- 
tions the air was aneteady.) & Boötis, elongate’ pear- 
shaped; e Zyaalii, weil elongated = Therest [ have not 
had the opportanity of loosing at. X 2873 Pogasi I 
cannot find in Proctor's large atlas. 

J. W Durga. 
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April and 
the hopes of the flori- 


culturist, and administer a check to the plants that 
Again, fires once re- 


WARMING GREENHOUSES. 


(4774.)—SERrxa in last week's ExdLIsH MECHANIC 

a letter on the construction of a moderate- priced green- 
house, and in view of the fact that some of your 
readers may wish to heat by gas either directly or in- 
directly, it has occurred to me that a few hints from 
one who has had some experience in greenhouse heat- 
ing might be acceptable. Suggestions from practical 
readers of the MzcHantc would also doubtless be very 
apropos at the present time, when the price of coals 
s rising so frightfully. I have experimented pretty 
ar with burners, and have at last designed one 
which will compete with any I have seer on the score 
of cheapness and economy. I inclose a sketch of one 
I made of cast iron principally, but the material is non- 
essential. The burner proper (A in sketch) consisted 
of a diso 4in. in diameter, cored out inside so as to 
leave / ein. thickness of metal all round; the core 
deing supported in the mould by a stalk which formed 
the central hole, and by which the ventilation was 
insured, and the core cleaned out. This hole was 
tapped with lin. thread, and a piece of jin. gas-pipe 
Bin. long, screwed in. This piece of Zin. pipe was also 
sorewed for jin. at its lower extremity, and on to this 
a lin. gas coupling screwed np. In this coupling were 
drilled four 5/icin. holes on opposite sides. The bottom of 
the coupling was filled by a piece of hard wood driven 
in tight, and through this was screwed the piece of jin. 
brass piping, which carried the burner. In tho sketch 
B isthe jin. pipe, and C the coupling; £o far the means 
of supplyin and mixing the gas and air. Now for the 
; The disc A being 4in. in diameter, the cir- 
cumferenoe will be 124in., and round the circumference 
95 holes fin. diameter were drilled, not exactly on the 
centre of the edge, but near the bottom ; they were just 
jin. centre to centre. The gas being turned on rushes 
through a No. 2 burner up the pipe B, and an induced 
current of air enters the holes D drilled in the coupling 
O, mixing with the gas both in the pipe and the head 
of the burner. After a few moments a light is applied 
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to the rim, and the mixture ignites, ranning all round, 
the holes being near enough for the purpose. The 
flame is pale blue, with a slight tinge of white at the 
tip, perfect mixture of gas and air, and perfect com- 
bustion being insured by the construction of the 
burner. The results are intense heat and no smell. A 
friend of mine, a young doctor, begged this burner 
from me last summer, and fixed it in his dressing- 
room, merely covering it with a sheet iron dome to 
nt any accidental conflagration. The room is 
about 14ft. by 6ft. by 8ft. high, and was kept durin 
the whole of last winter at an even temperature of 7 
to 75°. The extreme consumption of gas would be Bft. 
hour, but the burner was working half power, 16 
ours in 24. Talso made a Bin. diameter burner, and 
one 12in., supplied with two No. 8 gas burners, this 
last generated a prodigions amount of heat, snfficient to 
keep a greenhouse l4ft. by 8ft. 6ft. by 6ft. average 
height, at a temperature of 65° throughout the winter. 
I shall be happy to give information touching these or 
any other type of atmospheric burner. 


ATMOSPHERIC BURNER. 
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HINTS ON THE CONSTRUCTION OF 
GREENHOUSES. 


[4775.]—I was glad to see in our MECHANIC 
so able a letter (4662) from our worthy correspondent, 
of whom we hear so often, upon greenhouses, &0., 
and the best adapted for the amateur, as I was myself 
under the same impulse to break the ice, as it were, 
in this matter, for the benefit and profit, I trust, of oar 
numerons readers. Well, as our friend solicits criti- 
cism, may I be allowed to säy his plan in general is 
very good; bat shall we find all our mechanics good 
enough at joiner’s work as to be able to put np a 
house after this sort, and if vo, I fancy we shall not a)l 
gre and eee at * gere 1000, nor quite 80 

argain as our friend offers for £5 in - 
spectus issued, may I say. ie 


taken great 


greenhouse for sale, say, 


same building, and a door hung in frame, 


selves with a few rough boards, 


with hail in abundance ; but 


means of moving our young 
at this pleasurable pastime. 


states upon 
bring out my idea, as I have 
one, which will heat from 
160ft. to 
water pipe at the small cost 

of 4d. per day and night, 
and will go 
ten hours without atten- 


Now, wonld it not be better, provided it could be 
done, to get a building fitted complete, with bars, &., 
all made into sashes or lights, ready fitted, door hung 
in frame, and the glass supplied us; the woodwork 
once or twice painted, &o., and then for us only to 
have the mere putting of the same together? Now, I 
have hinted the same to a friend of mine, and he has 
interest in ‘the affair in endeavouring to 
the desired end. Thus, he will make a 
Skt. x 8ft., or 121t. x 6ft., 
x Tft., as it gives one more 
seems in better shape and 
form, after the following manner and costs. Two 
lights for roof, each 9ft. * 4ft. Gin.; two lights in 
front to swing as ventilators; two lights for the ends of 
all of which 
can be put np by aman and a lad in three hours com- 
plete. The glass to be all cat to a uniform size. 

Thus we gain much in time and labour—a great 
feature to most of us, and have only to supply our- 
old packing-cases will 

wall, as the case may 


bring about 


or, I think, better still, 9ft. 
room in front of him, and 


do, or a conerete front or brick 
be; bat only reducing the same to a minimum, and one 
which all of as can easily manage, and erect to the 
satisfaction of our own minds ard pleasure to oar 
numerous friends. Thus the cost of same vould come 


thus :— 
Six lights, fitted and framed together, to 
t. x 7ft, with one 


compose a house of 
door and frame hung complete... se... .. . . . . . 2 17 6 
Glass for ditto, at ä d. . . . . . . . . 1 10 0 
Painting for same . . . . . uv. 010 0 


24 17 6 


I find 16oz. glass to suit admirably, as my own | pom 
house is glazed with same, 


and I have been within the 
have poured down upon it 


same when heavy storms 
it merely gave way by 


bending before the storm, and did not show a flaw or 
crack anywhere afterwards. 

house, and trust it will be the | by 
with firebrick, or a space of Sin. is left 
case and the bricks inclosing the fire. 
recommend what I 
economical, as well 


I inclose a sketch of 
friends to try their hands 


Now, as regards heating 
I shall be glad to hear what our friend 


the same. 
that, and then, if agreeable, I will also 


200ft. of Zin. hot- | 


for eight or 


tion, and, I think , will not 
cost more than another £5 
to complete the whole affair, N 

or at least enough to warm | 
the above-sized house. aT?! 

soon aa I can get my electros 

done I shall offer them in 
the advertisement sheets of 
sonr” paper, and trust they 
will prove the means of 
satisfying our long and 
much-desired wish of a 
cheap greenhouse heated 


snfficiently but economi- _» JUANG n 
cally. Should the ame — 7 FT------—---> 

meet with approval, and 

that, too, of our worthy editor, I shall only be brick stove with a flue running along the pathway. To 


too pleased to name it the “ENGLISH MECHANIC 
Greenhouse.” As I know it has been a source 
of great concern how to secure our stock of 
bedding stuff from Jack Frost, for how many of us 
have had choice and valuable assortments of plants, 
s 5 had the mortification to see them wither 
and die 


However, I think if we only endeavour to help one 
another, we shall overcome this difficulty as we have 
done many others, by the help of tbis our friend the 
Mecuanto. I trast our friend Saul Rymea " will con- 
tinne to lay before as things both new and old, and en- 
lighten us as as far as he is able. Bro. Sam. 


[4776.]—Iw continuation of my letter (4662, p. 538), 
I have now to dea) with the method of heating the 
greenhouse, or rather of keeping out the frost, for 
this is all that is supposed to be attempted in green- 
houses, which are thus distinguished from the stove, or 
hothouse proper. For very many plants jast sufficient 
warmth to prevent the inmates of the house being 
frozen is all that is required, and to achieve this result 
two or three of the smail benzoline lamps will be found 
to yield quite enough heat to prevent any disastrous 
effects from the coldest night, if they are supplemented 
by coverings of mats, old sail-cloth, carpets, or other 
non-conducting material capable of keeping the heat 
in. But with the half-hardy and tender plants at pre- 
sent used in “ bedding out” it is necessary todo some- 
thing more than merely preserve them from being 
killed ontright; for if fine specimens are desired 
capable of yielding a tolerably long season of bloom, it 
is requisite that cuttings should not only be taken early, 
but that they shonld be kept steadily growing on. 
Once the element of artificial heat is introduced, 
however, the greenhouse will require all the attention 
the amateur gardener can bestow; for too high a tempera- 
tare or a too long continuance of it will be found to cause 
as much ruin as will frost in its absence. With the 
changeable weather of spring in this climate (for in- 
stance, that of the present year) fire heat must never 
be allowed to meet san-beat—indeed, this shonid never 


happen underany circumstances ; and while the warmth 
of February induces the belief that the fire may be 


| mi 


Abd. 23, 1872. 
dispensed with, the cold, biting nights of 
even May will often disappoint 


they will not speedily recover. 


sorted to, the artiticial heat must be kept up, and I 


have frequently known one night's neglect to result im 
plants, which would 
artificial heat had 
that, nnless 
devote sufficient attention to his pets 
the vicissitudes of the weather, that 


in a greenhouse 


the death of a whole house of 
probably have survived the winter if 
never been given at all. I think, therefore, 
the amateur can 
to guard against 
4 heating” had better be left alone. 
But heating being determined on, 


of the proposed dimensions (12ft. by 6ft.) we have 
choice of only two methods, for, on the score of 


economy, 
the alternative 
burning ordinary fuel, 
through the roof or a 
Gas has been tried, as your readers are aware, 


sonal knowledge, have 
nature. Nevertheless, I 
apparatus very satisfactory, 
nomical resalte might be attained with it. 
be remembered that any defect in the 
mitting the escape of the fumes would end in 
straction of the plants. I 


no means follows that because 
either of 
it does not exist or cannot be invented. 
readers will scarcely misunderstand me. I 
ari 


heating of greenhouses. 


Betwoen the choice of an iron stove or n briek I 
Iron is not a suitatie 
mediam for radiating heat and warming air breathed 
plants, and this applies even when the stove is lined 
between the iron 
Therefore, I 
believe to be the best and most 

as nentest, arrangemest—riz, 8 


cannot personally hesitate. 
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construct this flue s trench must be dug in the omit 
of the pathway about a foot or fifteen inches wide a! 
about eight inches deep. This trench should ham ne 
bottom made tolerably firm, and a layer of cinder st 
or fine gravel 2in. thick putin and levelled. On ths 
the bottom tiles are laid, and bricks on edge at ne 
side, so as to leave a passage Sin. wide and Sin. dep 
The covering tiles one inch thick are then laid oa, ard 
the sides closed in with gravel or cinder ash, ao ts 
the tiles form the path. It is decidedly best to mors 
all the joints closely, but it is not absolately mecessery. 
for if the stove and flue are properly arranged very ith 
emoke or gas will escape into the house. The brict 
stove should be built entirely in the greenhoase, ss? 
should be constructed at the same time as the founds: 
tion wall is erected, so that the front of the store =” 
serve as part of the wall. It will be necessary to t 
a hole at least 2ft. Gin. deep, for the firegrate shoe 
be at least 18in. below the level of the fue, and & 
must be left for ash-pit. The hole should be ped 
square on plan, and be lined with 4jin. brickwork, & 
bottom courses being laid a fall brick thick to form ts 
ash-pit and to afford support to the fre- bars. The fre 
place should be about Tin. wide by Tin. deep, forma ¢ 
clay lumps or fire-bricks, which should entirely & 
round the fuel. An opening for the feeding-dos s: 
have to be left in the front or external wall abore ù 
top of the fireplace, and a hole about 2ft. Gin. ern 
sponding to that in the interior, and of a a 
width sufficient to allow of convenient “‘ stoking,” =€ 
be dug out on the outside. The feeding~door ahoi! 
donble, fitting very close, and the ashpit must eis 
be provided with an equally close fitting door coni? 
ing a valve to admit more or less air, or an iron pe 
must be made to slide in grooves just under the f. 
bars, so that the supply of air can be shat off entire! 
or 5 to a nicety. This latter plan I certaz 
prefer. 

In many of this description of stoves a ist 
of fire-clay is placed about Sin. in front of the opa 
to the flue, and extending about 2in. on either si» =~ 
it, the object being to keep the heat in the stome = 
prevent a too rapid exit of the heated gas by way ¢ > 
fine. This is the secret of all heating by stows: t 
retain the heat at one radiating point, and to prere 
as much as possible from escaping by the shizz’ 


ap eS ct I 
° qa Se eS 
— — 


hot water is said to be out of the question, and 
lies between an iron and a brick store 
with a chimney carried directly 
fine running slong the peth. 
both for 
heating water and in what I may term the dry stats, 
put the results, so far as have yet come under my per- 
not been of avery satisfactory 
believe that with appropriate 
though not, I think, eco- 
Bat it mum 
apparatus per 
the de 
speak, however, with ig. 
dence as far as concerns hot water and gas; for it by 
a method of employing 
these economically is not widely known, thas 
Bot your 
shall have 
eat mistake and certainly be much disap 
the discussion on this subject in thes 
columns does not lead to great improvement in the 
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The bottom of the flue as before mentioned should be 
not less than l8in. above the grate ; and the brickwork 
need not be carried up more than 6in. or Sin. above 
the floor of the bouse ; but I think it advisable to carry 
it up nearly level with the staging, and utilise the apper 
part as akind of miniature forcing-pit, for raising 
tender seeds, striking cuttings, &c. This is easily 
accomplished by placing an iron plate over, so as to 
receive the heat of the fuel beneath, building a shell 
of bricks on this, and filling up with sand and compost, 
or sand alone if it is to be used for plunging pots. The 
stove would, of course, be at one end of the house, pre- 
ferably the door end, and the chimney at the other, 
built against the wall of the garden, and connected by 
a short rising fine with the main fine, at the end of 
which (the point of connection) a tightly fitting door 
isto be placed to enable the soot to be removed. 
believe it to be perfectly immaterial where the stove or 
the chimney is placed ; the former might be placed in 
the middle of the front with a chimney rising directly 
from the top throngh the roof, or with a flue running 
diagonally to one of the back corners, or with a flue 
running all round and the chimney taken out just over 
the stove. I have also seen very serviceable heating 
arrangements in which Sin. drain pipes formed the 
flue, but these require careful joining, and are not more 
economical than the brick and tile fue. Again, the 
flue need not be sunk in the pathway, but may be 
carried along under the staging on the ground level, 
whieh will also, of course, reduce the depth necessary 
for the stoke-hole. And then again, it is quite possible 
that some one can suggest something better than what 
I bavo done. Still, I think a brick stove is not only 
cheaper but more advantageous and suitable than an 
iron one, although some very usefal and portable 
articles of this latter description have been introduced of 
late A . and of course this portability is one of the prin- 
cipal desiderata in the greenhouse and its appurtenances 
I am endeavooring to arrive at. As to the management 
of the house when obtained, it is scarcely worth while 
entering into that here ; let us get onr hare and we will 
soon cook it. But I may point ont that a stove of the 
construction indicated, and with the arrangements de- 
tailed, will consume but little fuel. The object is, of 
course, to get the heat up toa certain degree, and then 
by regulating the combustion by means of the sliding 
door ander the firebars, a fireplace of the dimensions 
given wili contain enough fuel to last all night, and 
even if it should go out towards daylight, the bricks 
will still radiate sufficient heat to prevent Jack Frost 
from doimg harm. Small coke, coal, cinders damped, 
coal and coke dust with sawdust, peat, leaves, hedge 
clippings , anything almost can be utilised as fuel. For 
Tery many lants it will be sufficient to start a good fire 
in the evening and let it burn out; but if you want 
things to grow, the temperature must never be less than 
40° Fahr., so that a thermometer is a sine-qué-non. I 
have just read the plan of Mr. Taylor (let. 4710, 
p. 562). I can only say that it is rank “‘ heresy,” but 
not, therefore, necessarily incorrect or useless. It is 
against all the doctors of heating,” but it seems 
feasible, and is certainly convenient. 
Sac. RTI. 


ANOTHER REMEDY FOR THE POTATO 
DISEASE. 


[4777.]—As I see from various reports that the 
potato disease is showing itself in many parts, and as 
every suggestion is possibly worth trial in the general 
abdence of any radical means of prevention or cure, I 
send you the following catting from the Glasgow Herald, 
the author being a correspondent: — I am satisfied, 
from the little experience and the few experiments I 
have made, that the potato disease arises from a 
abundance of alkaline matter, absorbed by the “plant 
from moisture and heat. Any one may test this 
for himself for a halfpenny. Cut off the shaws 
ſhaulm 7], and water the ground with a watering-can, 
taking boz. of sulphuric acid diluted with 1} to 2 gallons 
of water. If it has rained, examine in twenty-four 
hours; if not, wet the ground with plain water to carry 
down the solution to the tubers, and examine in anther 
twenty-four hours, when it will be found that the disease 
bas been arrested, and the part affected returned to its 
natural state, the acid counteracting the superfluity of 
alkaline matter absorbed. If oar chemical friends 
wonld analyse the sound and unsound potato, and bring 
out something practical from this hint, they would 
oonfer a great boon on the haman family.” 

I cannot understand, from this, bow it is ascertained 
that the part affected has returned to its natural 
atate;” for unless the tnbers are taken up and 
examined previously, I think it would be impossible to 
know what parts were affectei, and consequently what 

had returned to the natural state. It seems 
to me that the cutting off of the haulm is the secret of 
this method; but the writer does not say how long after 
the disease is noticed in the leaves his remedy has been 
found effectual. Can he dig sound tubers when the 
haalm is black to the ground? SUL. RYMEA. 


NON-PACKING' AND VALVELESS ENGINE. 


[4778.) -The diagrams inclosed represent a unique 
little engine, well tested for its capability at Mr. 
Tyroll's factory, Deptford. It is used to drive the 
blowing machines, which that gentleman states re- 
quires 4 horse-power, and this it performs with such 
energy as to leave no donbt it possesses not only the 
force requisite, but something more. Fig. 2 is a trans- 
verse section through the middle of the cylinder and 


These are Sin. deep; the piston moves on a! ellipses, nor straight lines: he would 
crank, the centre of which is compelled to move round | the two teeth he has robbed the wheels of, 
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to the pulley as marked E, Fig. 1. The steam is ad- 
mitted by a pipe into the steam chest, the opening into 
the working part of the cylinder being covered with a 
plate of metal, to which the piston is firmly secured, 
the centre of each revolving round the middle circle 
before referred to. Through this plete on one side of 
nearly the extremity of each arm of the piston are holes 
to admit the steam inte the cells, and so arranged as 
to be opened and shut by the surface of the cylinder 
over which it passes in its eccentric revolation with the 
piston. The exhaastior is effected from the bottom of 
the cylinder, and the escape is af the side marked D, 
Fig. 1. The action of the steam in giving motion to 
the piston A will be understood by referring to the 
same diagram. The cylinder and piston are perfectly 
steam tight; the exquisite form and workmanship 
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Herewith I send photograph of my best instrament 
for describing ellipses, After over thirteen years of 
stady in this particular matter I canuot make or find 
a better; if any one of ours” knows of one he would 
confer a great favour by letting me have a slight 
description of it, or by saying where it might be seen. 
The drawing will explain itself to those interested in 
the subject, if they will take the trouble to read de- 
scription of small instrument, page 281, December 1st, 
1871. This instrument will describe circles and 
ellipses of any given diameters that the length of the 

n sliding bar and rod allows of; said bar and rod 
regulating the mean diameter of ellipses, and the small 
bar with pencil attached giving the difference between 
the mean and the major and minor axes. Thisiastra- 
ment can also, by change of position of one wheel, and 


renders them so, the supply being at the top, at the 
bottom the exhaust, at the side the escape. This double 
action is continned uniformly during every revolution 
of the crank, and each cell continues to be steam-tight 
in every position of the piston. Outside diameter, 
18in. ; depth, 8in.; A, cylinder; B, steam pipe; C. 
escape; D, exhaust; E, driving pulley. This is a non- 
packing and valveleas engine. 
Joszryn WILLIAM FENNBLL. 


CHANGING RECIPROCATING INTO ROTARY 


MOTION—ELLIPSOGRAPH. 

[4779.]—THE writer begs to inform A., Liverpool,” 
that the plan in letter 4578, p. 484, is not a modification 
of the one . A., Liverpool,” saw working in Lincoln, but 
quite a different thing. There may possibly bea great 
backlash when cog-wheels are worked inside a circular 
hoop with teeth on inside rim, and all consequently 
converging towards a centre; bat, as is shown in Rev. 
Arthur Rigg’s article on Mechanism.“ p. 588, 
No. 385, with well made and well fixed wheels as 
ordinarily used, backlash may be reduced to s mini- 
mum. As for ‘‘A.'s’’ idea that toothed wheels would 
be decidedly objectionable for use in sea-going 
vessels, I k, considering that in most cases 
where heavy work with constant and sudden variations 
of resistanee is done by the steam-engine (such as au 
iron rolling, punching, and shearing will, for instance), 
the power is all applied through the mediam of cog- 
wheels, and that there is no substitate for them, what 
great objection can there be to their use in marine 
engines; indeed, they have been used to give motion 


by using wheels with different numbers of teeth as 
subetitates for said wheel, be made to describe a 
number of beautifal carves similar to those produced 
by Suardi’s pen. (For a description of this pen see 
Knight's Penny Cyclopedis.“) G. PINNINGTON. 
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BATTERIES. - TO S1aua." 


14780. — WILL this correspondent kindly give me some 
hints about setting up some m ese cells on the pria- 
ciple lately described by bim in his excellent articles on 
u Klectro-metallargy""? Let me premise that the 
cells are for working electric house-bells. I propose 
using stone-waro jars, 4jin. diam. x 5jin. deep, which 
I propose filling ap within about fin. or tin. of the top. 
I propose having the porous cell of this same height, 
and placing it in the centre. On one side I shall place 
a carbon about 6łin. long. I shell pack all round the 
cell with pieces of carbon about the size of a hazel 
nut, and a mixtare of manganese and powdered carbon 
equal parts. A disc of cardboard soaked in paraffin 
will cover all, with holes for a zino rod placed in the 
porous cell and for the graphite to pass through. On 
the cardboard will be poured melted cement. The 
head of the graphite will be soaked in paraffin, and a 
tinned copper wire will be cast into the zino. If 
“ Sigma” sees anything wrong about the above will 
he kindly correct it? Now fora few direct queries— 
What size should the graphite, the porous cell, and 
the zinc rod be? Willa few jin. holes ia the porous 
cell be an advantage? Woald it be better if the 
porons cell came through the cardboard, and was closed 


to the shafts of screw steamers, or I am much mis- 
taken. A., Liverpool,” has rather too hastily jamped 
to the conelnsion that ! cog-wheels are not a practical 
arrangement for large engine cranks.” 

John H. Kidd is no nearer the mark tban " A., Liver- 
pool.” He says the plan is fifty years old. Let him com- 
pare the poor, clumsy instrament for drawing ellipses, 
which he used in 1848, with its balance, ite two teeth 
short, and its miserable show of deficiency in inventive- 
ness (the paper having to be placed in a vertical 

osition), with the plan of one shown on page 281, 
ecember 1, 1871, of “ours”; besides, the truth 
must be told, his instrament would not describe 
have to give back 
and then it 


the middle circle, thus communicating a rotary metion | might do its work. 


+ 


separately with a comented cork or bung, and with a 
hole for the zino? If I make a small vertical hole 
abont lin. down the carbon, and pat in a tinned wire 
and make another hole right across, cutting the first, 
and ran them both fall of lead, shall I have a reliable 
connection? Is sulphate of ammonia or chloride of 
ammonium best, and should I put some orystale, and 
should the solution be saturated or not? If not, what 
strength? Lastly, what does Sigma think of Geo. 
Fox's plan of graphite porous cells made with tar and 
pounded gas carbon and burnt ? : 
I hope he will pardon this long list of queries, but 
opinions on some of the points vary so muoh, and 
others, I think, want explaining. I want a battery 
that will go the longest possible time with the least 
possible attention. H. H.G. 


594 


FUEL FOR THE WINTER. 


(4781.] —WirH reference to this subject, concerning 
which Philo“ makes some remarks (let. 4656), let 
me suggest that if any of your correspondents have 
had practical personal experience im making up coal 
dust into cakes for fuel they could searcely do better 
service than by publishing in your columns a fall 
description of some of the methods which are available 
for private families. I was in Wales last year, and 
intended to have taken some steps to ascertain how 
the Welsh go to work, but was prevented by ciream- 
stances. I satisfied myself, however, that coal dust 
can be formed into most valuable fuel. The points 
upon which information should be given for the use of 
English readers seem to me chiefly the following: 
What are the proportions in which the clay and coal 
are to be mixed? What is the best agent that can 
be employed for binding them together? Is it necessary 
to intermingle with the main mass any inflammable 
material such as bitumen to facilitate combustion ; and 
what is the condition into which the clay must be 
brought in order to make the adm ture easy of per- 
formance? Some particularsas regards the manipu- 
lation generally would also be desirable, I make this 
last remark chiefly because I notice sach a great want 
of detailed practical information in many ef the 
answers sent by correspondents of the EwotisH 
Meonanto ; they write rather as if they were perform- 
ing en the spot as well as explaining, and so suppress 
petty details which although petty are none the less 
essential to be known by persons seeking at a distance 
to carry out as tyros the recommendations made to 
them. Reverting again to the coal question, I would 
say that my belief is that many small families could 
save duriug the winter many pounds stetling if they 
knew how properly to use up fuel refuse, and acted on 
their knowledge. Certainly, with coal at its present 
price, and with the prices in prospect during the next 
six months, every householder belonging to the upper 
and middle classes owes it aè a duty to soctety to do all 
he can te show strike-loving-democrate- that Capital is 
not, and does not intend to be, at the mercy of Labour 
if it can help it. G. F. CHAMBERS. 


TAR PAVEMENT. 


[4782.]—A xR process for making serviceable tar 
pavements has been recently patented in America. The 
purpose of this invention is to furnish a new and im- 
proved composition, whereof to make side-walks and 
the like, which shall be free from objectionable odours, 
not liable to injury from rains falling on it soon after it 
is put down, and which, it is claimed, has other inci- 
dental advantages. It is made principally of equal 
parts of coal-tar, pitch made from coal-tar, and 
asphalte, to which is added gum camphor, in the pro- 
portion of 8lb. to each barrel of coal-tar. The coal- 
tar and pitch are melted together, and the camphor 
added thereto. The asphalte is melted separately, and 
then mixed with the other melted ingredients. In 
laying down the pavement a substracture of about 
Ain. of small cobble-stones is laid, ranging in size from 
about the size of a goose’s egg to the size of a 
robin's egg, and previously coated with coal-tar by 

uring the tar over them and raking them about. 

his is rolled down first with a roller about 22in. long. 
weighing about 500lb., and afterwards with a roller 
about 24in. long, weighing about 800lb. Screened sand 
is next mixed with melted tar, pitch, asphalte, and 
camphor, till the whole forms a stiff paste, which paste 
is put upon the substractare sufficiently to cover it 
when subsequently rolled, first with the light roll and 
then with the heavy one, to abont an inch in depth. 
When well rolled the surface is sprinkled with water- 
lime to the depth of about one-sixteenth of an inch, 
which is rolled into the paste with a light roll. The 
inventor claims that the combination of the tar, pitch, 
and asphalte makes the most durable composition for 
this purpose yet known. The proportions given will 
best fulfil the conditions required; bat they will 
approach this result in any combination. The camphor 
deprives the whole masa of bad odours from the first. 
The water-lime forms a thin scale over the walk im- 
pervions to water, which will not wear away till the 
walk is sufficiently hardened to resist all action of the 
rain without this protection. These “tar” paths 
make excellent substitutes for gravel, and are being 
extensively used in one form or another for various 
pablic works. TaGEs. 


AXES OF THE PLANETS. 


[4788.] —IN let. 4449, p. 406, Mr. Proctor wishes to 
be informed as to the inclination of Mercury’s equator 
to the plane of his orbit. “ W. F. R.” has supplied the 
information in let. 4586, p. 460, saying that Schröter 
estimated the angle which the eqaator of Mercary 
makes with the plane of his orbit at about 20°.” 
Schröter's determination was, I think, something 
more than au estimate,” for from twenty-seven draw- 
ings made May 18 to Jaly 4, 1801, or within the space 
of forty-seven days, he deduced the position of Mer- 
oury's equator by a graphical process, the principles of 
which he details at some length. 8ee Hermo- 
graphische Fragmento zweyter Theil, nebst den Beo- 
bachtangur des Planeten Vesta, von Dr. J. H. Schröter, 
Göttingen, 1816.“ 

A farther deduction may be made from Schröter's 
observations, for, as he says (p. 126), during the whole 
of the time from May 18 to Joly 4 the markings on 
the surface of the planet, as shown in the drawings, 
Maintained the samo invariable angle of rotation, or 
nearly ao; whence it follows that the earth must have 
been all that time in the neighboarhood of one of the 
equinoxes of the planet. That this was the vernal 


equinox follows from the fact that the position of the 
axia of rotation was abont 20° less than that of the ter- 
minator, and also that Mercury was in superior con- 
junction about the 3rd of June. Again, on the 10th of 
Jane, or about the middle of the series of observations, 
Mercury would follow the sun by about 6°, so that his 
longitude was about 85°, therefore the earth's longitude 
seen from Mercury would be 265°, and his north pole 
would consequently lie in longitade 855° or thereabouts. 
This is, of course, merely the rudest approximation ; 
but, as Schröter himself says, when giving the inclina- 
tion of the axis, it is better to know something of this 
element than nothing (indessen ist es doch besser, von 
der Schiefe der Mercurs-ecliptic etwas, als gar nichts 
z U Missen). 

As I have seen the telescope with which Schröter 
mostly observed the inferior planets, it may be a valu- 
able hint to some of your readers to know that 
although it was 10ft. in length its aperture was only 
about Sin. The powers he used were 82, 126, 206, 242, 
and 291. R. 0. 


PERSPECTIVE. 


[4784.]—I py no means lay any claim for preten- 
sions to high art, yet, if allowed to say a few words on 
tho subject of perspective, I will simply say that the 
laws as defined in most of our schools often perplex the 
student. I myself find tbe most simple means the 
most efficacious. I will quote the opinion expressed in 
the Atheneum :—‘ Perspective Simplified.—A picture 
in perspective is simply a plane parallel to the plane 
of the eye interesecting the raya that come from the 
sarface of the objectsrepresented. The points of these 
rays, at the places of their several intersections, com- 
bine te form the true perspective representations. 
Now, without much semi-scientific pedantry, the whole 
science may be understood by balancing a half-crown 
on the top of the forefinger of your right hand; hold it 
up so that its broad plane is parallel to the eye's 
plane, pat it nearer or farther, and it seems to inerease 
or dimiuish in size; turn it obliquely, and it appears 
an oval; put the edge on a line with the eye, and it 
appears a mero thin straight line. A sphere is the only 
geometrio form that undergoes no perspective changes. 
The eye is able to take in any given space set at an 
angle of under 60 degrees. When both eyes view a 
scene, instead of the circle oue eye sees we have an 
ellipse, formed by the continuation of the two circles of 
vision, the point of sight being opposite the centre of 
the space between the two eyes.” 


I inclose my simple plan of measuring and finding 
the given point in perspective, being a frame scaled 
ont, with fine threads diverging from a given centre; 
the horizontal line is distinotly marked. 


JosEPH WILLIAM FENNELL. 


[4785.) —WiTH reference to letter 4654, p. 536, I beg 


plumb line and with vertical lines on a window pane 
are fallacious, because these lines must converge 
towards the zenith as well as the sides of the tower. 
As I feel quite sure the sides of the houses I observed 
were not parallel with the lines, I conclade they are 
not exactly vertical. The osly way to test the difer- 
ence between A B and O D is therefore by angalar 
measurement. Bat nobody appears te deny that A B 
is optically narrower than C D. Therefore on the 
stock “ pane of glass A B must be narrower than C D. 
Now, as it is perfectly trae that on paper or canvas we 
need not notice this convergency, yet as it appears on 
the glass two things are evident—ficat, that Sir David 
was right in stating that a photo. woald show con- 
vergeney; second, that I was right in stating that the 
pane of glass mentioned in books of perapective will 
not guide us to the perspective of a picture. With 
respect to my “cookery,” I would remind “E. L. G.” 
that pictares are very rarely viewed from the proper 
place, and, therefore, as according to his own showing, 
the perspective must be thrown out, I thiok we may 
indulge in a little departare from its rules, if we can 
by so doing produce some desirable effect. As 
E. L. G.” permita me to cook in some instances, why 
not in others? His observation as to the carved 
images on the retina seems to indicate that he sup- 
poses we see them instead of by them. Sir David 
knew better than that. If “E. L. G.“ had to paint 
arthitectare on the inner surface of a “ Great Globe,” 
he would have te paint his tower converging. I beg to 


ON | 3 
i J P 
be allowed to state that my experiments with a 
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say that I do not put myself forward as possessing any 
depth of knowledge of the matters we are discassing, 
far from it. M. Paris, 


NEW DOUBLE STARS.—To Mn. Bren. 


[4786.]—I was glad to see your observations and 
netes of some of the new double stars, and I cannot 
but feel encouraged and gratified by the interest abroad 
you have mentioned. I am not surprised at your failare 
to see the close pair near k Boötis (let. 4376), eren 
with a moderately large aperture, unless the night wag 
a fine one, for with my instrument it is excessively 
difficult, and requires very favourable conditions; bat 
then I see it perfectly. I find I have been anticipated 
in the discovery of this pair. Mr. Alvan Clark ioforms 
me that a year or two ago his son, Alvan G. Clark, 
found it with a 12in. objeot- glass, but that the fact had 
never been published, It does not seem to hava been 
measured by any one. 

Speaking of doubles in the same fields with con- 
spicuous and well-known stars, there is a pretty but 
very faint pair in the field with y Aquils, only 8“ soath 
of it. I have perhaps called attention to this before. 
The components are nearly equal, of 10 or 11 mag., and 
separated perhaps 2 or a little more, the position angle 
being about 40°. There is a third star a short distance 
preceding. 

I have not been able to identify the double yon have 
found in the neighbourhood of the pair near  Bootis, 
but perhaps I have not looked in the right direction. 
How far from the star marked 1 in the sketch (let. 4258) 
is it? It is certainly new if in the same fleld with any 
power, aud I shall be glad to look it up, although it is 
getting rather late now. The nearest catalogued doable 
is O2 288 (about which I pata query in let, 4258); bat 
that is nearly 34° from k in the direction of your star. 
Did you observe star 3 in reference to its present 
brightness ? 

The doable star you mention as not being in the 
Mens. Mic. appears to be OF 261 (18h. 4m. 57s. : + 
82° 53°, mags. 7, 78, D = 0°5"), The distance (esti- 
mated) ia somewhat less, bat the identity is sufficiently 
established. Not having an equatorial mounting, I 
have not been able to look it up. I may say, in pass- 
ing, that my object-glass, and its tube, and everything 
else belonging to it except the eyepieces and finder, 
are about a thousand miles apart. The sabstitate for 
the tube which I am using consists of two pieces of 
beard about 4in. wide, nailed together at the edges at 
right angles, the object-glass being fastened to one end 
in a frame and the eyepiece to the other. 
Though excessively unsteady, and the ob- 
ject-glass diffloult to keep in adjastment 
when the instrament is reversed, (the move- 
ment is equatorial), ita performance is good 
enough for almost any object, however 
dificult. The identification of doubles, 
when found, is laborious and troublesome, 
but it can be done with the aid of star 
ma ps. 

You shonld procure, if possible, s copy 
of Otto Struve's catalogue of 514 double 
and multiple stars. The objects in this 
are far more interesting than those is 
Mens. Mic., from the equal pairs being 
generally very olose, and a very great 
diference in the magnitudes of the wider 
ones; in fact, there are very few easy 
stars. In this catalogue 167 pairs range 
in distance from 0'3” to 1", and more 
than 200 are ag faint, or fainter, tban the 
10m. of Struve's scale. The original was 
published in 1848, and a revised edition in 
1850, with the addition of 16 new start. 
The number has since been increased to 
589 by other discoveries, which will be found in 
Monthly Notices, Vol. XX., p. 8. 


I would call attention to the so-called 16m. com: 
panion to a Capricorni, and woald like you sad 
others to examine it with apertures of bin. or Tin. 
Either this star ia becoming easier, or ite difficalty has 
been greatly overrated. Herschel, in his third cate- 
logue of double stars, observed with the 90{t. reflector, 
rates it as 18 magnitude, avd in the introduction to 
the paper says, It is one of the most besatifal ead 
delicate objects in the heavens, and could not be 
expected to be seen double in the 5ft. equetoreal, or 
indeed with any telescope of inferior light to that 
with which I observed it [20ft reflector], unless, i 
deed (which I partly suspect may be the oase), à Tery 
perfect destraction of aberration, by bringing the whole 
light to bear rigorously on s single point of the reins, 
and destroying all loose light in the fleld of view, may 
not in some measure compensate for a defect of due 
tity. Bat this has obviously its limits,” (Mem. RAS, 
ol. .). 


In his fourth catalogao he gave the magor 
tade of the companion as 15°16, and in a note a. 
“ Tho small star is brighter than 18 mag., at set down 
in my former catalogue. The position differs greatly 
from my former estimation ; bat this is satisfacto J 
accoanted fur by the proper motion of the large star. 
The distance he gives now as 6”, and position as 7 5 
(Mem. R. A. S., Vol. IV.). I always see it steadily 
good weather, and even whena good way from un 
meridian, with my Gin. refractor, and could not es 

a severe test for that aperture. I sbonld rate the usg: 
nitude of the small star now as about 18, or 14 st 
most, and the distance perhaps a little more then 
Herschel's second estimate. When it is remon 
that the companion itself ia a pretty close double, 
object cannot be considered other than one of the m 
interesting. The daplicity of the companion bat 
fome two years ago with the Chicago glasa of 18in., 
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afterwards learned from Mr. Alvan Clark that he had i 
8 len r. exaggerution, utterly preposterous, ard wonld remind 
observed it with the same instrament while the glass one much of using a 1 of 2tt. aperture for a 


was in his possession. He states that be can see traces 
of its duplicity with an aperture of 12in. 


Have you seen the companion to £ Aqnilm (02 532) ? 
and if so, what aperture is necessary to show it? This 
Is one of the very few double stars I have not thus far 
been able to see with my instrument. I would like to 
inqoire if ol nud 2 Cygni ate regarded as forming a 
naked eye test. It is a more dithcult object than any 
wide similar pair I now recall, but is very readily scen 
nevertheless. In this connection I may state thut I 
can in any ordinary weather clearly divide - Lyra with 
the unassisted eye. 


I have just been very fortunate in being able to make 
my double star literatnre almost, if not qnite, com- 
plete. Prof, Young, Director of the Dartmouth College 
Observatory, very kindly placed his astronomical 
library at my service, and I have made copies of overy- 
thing to be found in this department, embracing all 
the varions catalogues iu a complete set of the 
„Memoirs of tbe R. A. S.,“ new objects in Herschel's 
and Sonth's catalogne, various objecta noted from time 
to time in the Monthly Notices. Astronomische Nach- 
richten, . I also obtained recently a copy of Her- 
schel's Resulta of Astronomical Observations at the 
Cape of Good Hope,“ which contains a good many 
northern stars. So farasI know, my collection of 
known double stars is substantially complete. In al) 
of these lista I find but two of my objects—one, 
12 Scorpii, and another a double star in Hydra, com- 
municated some time since—two of the easiest I have 
noted as new. 


Jaly 29, S. W. BURNIM. 


New DorßLkE Stars.—CorreEcrTion.—In let. 4549, 
p. 462,communicating the discovery of several new donble 
stars, the description in reference to tho second double 
should read, Aboat 1° from 33 Valpecnie,” the num- 
ber being omitted by the printer. The distunce of 
that pair given as 2" is rather over-rated, I think. It 
is a very pretty pair, and not at all diticalt—S. W. 
BugN RA, Aug. 5. 


ON THE DISREGARD OF THEORY FREQUENTLY 
SHOWN IN THE CONSTRUCTION OF THE 
OPERA OR FIELD-GLASS. 


(4787.J — TRE opera or field-glass is an instrument of 
general use, yet there are numerous examples of incon- 
sistent construction to be met with to which I would 
direct attention. It isa recognised faot to the initiated 
in optics that the limit of effective aperture of an object- 
glass is reached when the diameter of the glass bears 
to the diameter of the pupil of the eye the same ratio 
as the magnifying power to unity, any excess of sper- 
ture beyond this limit being useless, for the simple 
reason that the diameter of the coneor pencil of rays 
formed by the glass (where it enters the pupil) then 
begins toexcecd the diameter of the pupil or aperture 
of the eye itself. Hence the cone of rays from an 
object-glass, whose diameter exceeded this limit, would 
merely cast a useless glare upon the part of the eye 
surrounding the pupil. An absolutely definite size 
cannot be given for the pupil of the eye, since it is 
capable of dilation within certain limits, but it may 
be stated with accuracy that the diameter is rarely leas 
than jin., and very seldom exceeds jin. ; tho mean dia- 
meter may be probably taken at abont three-sixteenths 
of an inch. In the case of an opera-glass a magnifying 
power of two is very common, aud this is in general 
quite sufficient for the pur- 
poses of this instrament. For 
this power the concave lens e is 
placed exactly half way betwcen 
the virtual focus F of the cone 
of rays proceeding from the 
object-glass aud the object-glase itself. as shown in 
the accompanying diagram. The pupil of the eye 
being placed immediately behind the eye-lens e, it 
is obvious that the diameter of the pencil of rays 
where it enters the pupil is in this case one-half that 
ofthe object-glasa itself. It need scarcely be remarked 
that the rays on passing through the eye-lens are ren- 
dered approximately parallel. It is clear from the 
above considerations that for a magnifying power of 
two the effective diameter of the object-glass is exactly 
twice that of the pupil, i.e., a seven-sixteenths to half- 
inch ohject-glass would be amply large enough for 
this power; any larger diameter wonld only have the 
eflect of casting a glare of useless light outside ths 
bonndary of ths pupil, at the eame time increasing 
the spherical and chromatic aberration of the object- 
glaas, besides other disadvantages. 


Now, opera-classes having a magnifring power of 
two, with object-slasses of lin. diameter up to even 
lain., if not beyond, are to be met with; the ansophis- 
ticated pablic suppbeing probably that increased light 
is thus obtained, whereas a detrimental glare which 
plays uselessly over the non-sensitive parts of the eye 
ia the only result,to say nothing of the increased 
optical errors due to increased diameter of glass. If, 
on the other hand, the diameter of the o)ject-glass 
wero no greater than that which was efficient—aay 
geven-sixteenth3a to half au inch—for a macnifrsing 
power of two, then the focal Jength of the object-zlass 
might be proportionately redaced—the whole instra- 
ment wonld be much more portable and convenient. 
Instead of the clumsy affair at present too common 
the whole instrament would almost go into the waist- 
coat pocket, and ita use would become more fregnent. 
The dimensions of the lenses of some of these iustra.- 


menta, the focal lengths and powers of whioh ans one 


may measure aud jadge of for himself, are, without 
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power of 20. 

Many are no doubt deterred from using this con- 
venient adjanct to a play or concert from the incon- 
venience due to its absurd size. A compact iustra- 
ment, with olject-glassea not exceeding zin. in 
diameter, and whose length whon shut np need 
acarcely exceed an inch, would no doubt find its way 
into more general use. S. T. P. 


CALCULATING WAGES. 


14788.J—I nea to send you the following observa- 
tions on calcnlating wages :—Let a be the number of 
hours in a fall week's work, s the shillings to be paid 
for it, „ the number of hours actually worked; then, 
supposing the payment A to be in proportion to the 


hours worked, we have A =* x 3. It must be ob- 


servod, however, that this formula is not snited for 
overtime—that is, must not be greater than a, 
although it may be equal to it or less than it; over- 
time is, of course, as it ought to be, paid for ata higher 
rate. Taking a fall week's work at 54 hours, and 


putting this value for a, we get A = 51 3. Now, the 


usual means of tabulating snch tables is by products; 
this method makes the tables very long —for example, 
a table of products of numbers up to 50 would give 
2,500 products (all not necessarily different numbers), 
or more than half of 2,500, if the same number was 
not repeated. 
Now, a table of sqnares up to 100 requires only 200 
numbers—yviz., the numbers themselves 100, and their 
squares 100. To adapt the formola À = 5 x s to 
8 
514 216 216 j 
. Let the squares of the numbers 


such a table, A = 


(kh + (R - 
216 216 
1, 2, 8, &c., up to 100 or more be caloulated, and, 
dividing each square by 216, and expressing the quo- 
tient as shillings, the fractional parts being redaced to 
pence, we obtain the accompanying table, calculated 
up to 54 hours, and wages up to 504. a week. To 
illustrate ite use, suppose 47 hours are wrought, and 
the wages for 54 hoars is 883., how much is to bə 
paid? Adding 47 and 38 together we get 85, opposite 
this sum in the table is 33s. 54d. Take the difference 
of 38 and 47 (no matter whether hours or shillings per 
week are greatest), we get 9; opposite 9 in the table is 
41d. Subtract the latter result from the former and 
we get 33s. 1d., correct to the nearest penny—the table 
is calculated to the nearest halfpenny; but if one 
result was nearly Ad. too much, and the other nearly 


1d. too little, there would be an error of less than zd. 
The table could readily be extended, and oalenlated for 
quarters of hours, and for every 3d. of weekly wages, 
instead of for every shilling. A similar table could be 
adapted for a week of fall work, of more or less than 
54 hours. The table is very compondions, and saves 
the trouble of turning over leaves, or Anding the inter- 
section of lines and columns. The principle might be 
applied to other tables. 


8. d. 8. d. 8. d 8. d. 
110 0 27 3 113313 0 79 28 104 
2/0 OF 28] 3 715113 6 80 | 29 7 
30 0 29 3 1015514 0 811 30 4} 
40 1 30 4 2 56 14 6 8231 11 
5 O wy sr] 4 535715 of 83 31 104 
60 2 324 9 15815 7 81 32 8 
70 2133 5 15916 IGF 8533 54 
8 0 3334 5 4 [60,16 8 86 34 3 
9/0 4435 5 8 [561/17 21] 8735 0} 

100 5330 6 O 1217 OFF 8835 10 
1110 6437 6 4 1053 1s 44 N 36 8 
120 8 38 6 8 64 18 114 9037 6 
130 91139 7 J 65 19 63 9138 4 
1410 11 40] 7 5 466 20 2 9239 2 
151 01 41 7 vi 720 93 9310 0} 
161 2 12 8 2 6821 5 94 10 11 
FV 9541 9} 
181 6 44) 8 111170 22 8 9642 8 
191 8 45| 9 1171123 4 97 43 6} 
201 10 f46| 9 9172 24 0 9844 54 
212 Op 710 2273 24 8 99 45 44 
222 3 4810 8 74 25 4 10046 34 
232 549% 11 1175 26 Of 1017 23 
24/2 8 15011 7 176 26 9 [10218 2 
25 2 106112 017727 510319 H 
263 12152 12 6 478 28 2 104 40 1 
PHILANTHROPIST. 
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A GIANT PLANET. 

(4789.J] —" G. F. H.” (let. 4687) seems to be in error, 
the freszing point of water is 32° Fabronheit, aud 
0? Centigrade. The boiling point of water is 212° F., 
100“ C., therefore 212 — 42 = 180˙ of Fahrenheit's 
scale = 100 of the Centigrade scale. 1200 F. is 1168 F. 
above freezing, or $ x 1168 C. above freezing = 760 


Also 1 ŽL 


3 
Fahrenheit, but = 32° + 196 = nearly 34° F. 
PHILANTHROPIST. 


Centigrade. Centigrude is not equal to 1:95 


ERRATA.—In letter 4725, p. 555, © mixing and slack- 
ing” shonld be mixiug sud atecaiag ;’ ' the month's 
supply for three firos’ should ve ‘three montha’ 
supply for three fires,""—INLAND. 
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REPLIES TO QUERIES. 
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In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


(11589.] Dry Steam I do not think it likely any 
experiment proving so simple a result of the third law 
of motion as“ Philo“ ask3 for, on p. 554, can have 
been specially recorded. Of course a stifiy moving 
piston might have such friction as to be driven only to 
the place of exact equilibrinm between the pressures, 
aud there stick fast; bat with a large cylinder and 
high pressure, I should barely beliove my ova eyes on 
seeing such a movement. Now, whatever the steam 
expands to with the largest aud most freely moviug 
piston to drive, it surely would cxpand farther with no 
piston at all.—E. L. G. 

(11887.] Hair Dye. — The lotion of hydrosulphate 
of soda, lately discovered accidentally by Dr. M Call 
Anderson to be a hair-dye, promises, it is raid, to be 
the most perfect black one yet seen. It stains neither 
skin nor clething. I have never seen it applied, aud 
cannot tell whether it is or is not injarioas to the skin 
or hair, bat perhaps some reader of the ENGLISH 
MecaHanio will kindly give Gray. Beard“ this and 
other desirable information.—BLack- BEARD. 


(12191.}—Surgery Abroad (U.Q). —I shonld 
have replied to this query sovner bat I thonght some of 
ours could have answered it better. I met a colonel 
last year who had resided many years in Adelaide, he 
said there was a good opening there for a surgeon, bat 
Australia is very @uctaating, and the sargeons who go 
out with emigrant vessels often remain, 80 that opea- 
ings are uncertain, and may be soon filled up. As to 
Canada, there are about 20 doctors iu London, On- 
tario, to a population of less than 20,000, and besides 
this there is more equality in the colonies than here, 
and of course the professional man has not so good a 
position as in Eagland. The M.D. is easier gof in 
America, particularly in the United States, than here, 
and this overatocks the profession. Still, I think a 
doctor might do well in the States, or in Australia.— 
PHILANTHROPIST. 

[12291.] — Nature Printed Leaves (U.Q.).— 
I inclose a cutting from one of the photographic 
journals which, I think, will be useful to Robo” and 
others. I can, il required, give a more minute account 
of the entire process, but I should advise Robo” to 
do as I did and take 4 lesson or two. The only skill 
that is required is manipalative, so that the process is 
best learnt by seeing it done. The Autotype Company, 
of Rathbone-place, Oxford-street, give instractions 
gratis once a week. At least they used to do so, and I sup- 
pose they do still. I should also advise that the carbon- 
paper be parchased ready prepared, and sensitised of 
the required tint, but only a small quantity must be 
purchased at a time, as it does not keep in working 
condition for more than three weeks. The basis of 
the process is the action of light on bichromate of 
potash in contact with organic matter. Coat a paper 
with a mixtare of this bichromate and gelatine; ex- 
pose it to the light, under a photographic negative, in 
a common photographic printing-frame. Where the 
light reaches the coated paper freely — i. e., in 
the high lights of the negative, which are the 
extreme darks of the picture to be printed—the bichro- 
matised gelatine becomes insoluble, Where the light 
is entirely shat ont from the coated paper—i.e., in the 
deepest darks of the negative, which are the brightest 
lights of the picture to be printed—the bichromatised 
gelatine remains perfectly solable, and may be entirely 
washed away. In the halt tones—to be reversed, be it 
remembered, for negative and pictare, by reading half 
light in negative for half dark in picture, snd vice verse 
—insoludility is attained, or solability preserved, in 
proportion to the degree in which light is shut out 
from or let in to the coating of bichromatised gelatine. 
Now mix a pigment with roar gelatine, and your lights, 
darks, and half-tones, are at once translated into 
gradations of that pigment, be it red or black chalk, 
sepia, Indian iak, common ink, bistre, or what you 
will. The practical dithcalty in this process was to 
preserve tho half-tones of the printed picture till they 
could be fixed on some durable support. They wore 
floated away in the washing process necessary to get 
rid of the solable parts of the print—ita lights. It was 
Mr. Joseph Swan, an inventive chemist of Nowcastle- 
upon-Tyne, who so far overcame this diti 'ulty as to 
make the process commercially workable; but it was 
rendered practically and generally available by the 
patents of Mr. J. R. Johnson, the Chemical Director 
of the Autotype Company. Mr. Johnson has devised a 
new and highly-improved pigment paper; has dis- 
covered that when an autotypə print is impressed on 
this paper it may be attached to a permanent backing, 
or support, without any cement. If this backing (a 
plate of zinc, glass, porcelain, &3.) be coated with a 
fatty substance (infusible at the temperature of the 
water used for washing avay the soluble conting, bat 
fasible at a somewhat higher point), the pic ure film 
may be readily detached from the backing. Al that is 
necessary is, that it should be mounted on properly 
prepared paper by any of the many colloids that may 
be nsed for tho purpose.“ — QUERCUS. 

[12378 }}]—Bat-making.—A apokeshave is usad to 
finish oi, aud thay are pressed in a machine to make 
them hard. Ssoteh glao is ths best,—k. X. 

(12393.] —Silver and Gilt Articles —“ Spero” 
will tind all he wants ia back namyors. Oxidising 
silver is explained on pp. 311, 336, 331. Vol. XIV.: 
cleaning silver on pp. 394, 419, 453, 647, Vol. XIII. 
See indices of last foar volumes. — TAO ES. 
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(12495.]—Watch Making.—I regret the delay in 
answering this query, illness having been the cause. 
The horizontal escape-wheel will be included in the 
article which follows the next one, aud, as I am unable 
yet to write for any length of time without rest, I 
hope to claim his indulgence. I am hopefal of treating 
his subject. Trains,” soon. I cannot find the No. of 
ENGL1IsH# MROHANIO which contains his query thereon, 
but will order one.—SEconps’ PracticaL WATCH- 
MAKER. 


(12496.]—Stained Scarlet Tunic.—Soour the 
part with strong soap and water, in which some 
pearlash has been dissolved, then sponge it well with 
weak solution of sniphurio acid, say one teaspoonful to 
a pint of water.—BALCAIBN. 


(12504.) — Sketching from Nature. — Old 
Boots gives a very nice plan on prepared glass, simple 
and easily got up, bat is not clear in his description. 
What eketch is the glass to be laid over, and how is 
the second glass to be prepared to trace the reverse 
way—trace what? Explain, please.—JULIA. 


(12506.)—Power of Engine.—If G. Valentine 
(p. 548) will kindly explain the following, he will 
confer an obligation on myself, and perhaps many 
others. By what arithmetical or other process does 
he get his 26:666 mean elastic force throughout the 
whole stroke? May I suggest that 26:666 looks 
ominously like J of the 40lb. boiler pressure which is 
cut off at 3 of stroke, and ask what becomes of the 
expansive force of the steam already in the cylinder 
when the supply is cut off? And am I to understand 
by effective horse-power the mechanical capabilities of 
the engine entire; or the amount of dynamical inertiæ 
expended against the piston through entire stroke? I 
understand the use of the steam-engine indicator, and 
the brake dynamometer, but such costly appliances 
are eut of the reach of workmen generally, and I confi- 
dently assert that a simple rule for calculating mean 
effective pressure is mach wanted by many of ours,” 
inclading—J. ToxkRs. 


(12506.]}—Power of Engine.—G. Valentine is in 
error when he states that the mean pressure of steam 
in a cylinder, cutting off at §, with an initial pressure 
of 401b., is 26°6661b. Now, the way to find the mean 
pressure of steam on the piston throughout the stroke 
is, divide the initial pressure by the ratio of expansion, 
and multiply the number by its hyperbolio logarithm, 


plusone. Inthe example given it will be 75 x (405 


+ 1) = 266 x 1'405 = 8787 lb., aud not 26-066lb., as 
stated by G. Valentine. The nominal horse-power is a 
name given in eommerce, and is useless, as an engine 
is sometimes worked to six times its nominal horse- 
power. The indicated horse-power will be 106'7.—K. 


[12587.}—Compressing Air.—To solve this ques- 
tion with perfect aconracy might be impossible; for, if 
we consider the fact that a quantity of air compressed 
into one-half ita volame has its pressure more than 
doubled on account of the additional pressure cansed 
by the increase of temperature. As to the tempe- 
rature part of the question, I have no tables, and can- 
not reply to it. As to the work, I will give a reply, 
neglecting temperature, which does not affect its accu- 
racy much; and, indeed, considering temperature 
even, if we have the requisite data, which is doubtful, 
it would probably give ns an expression which we could 
not integrate, and therefore we shonld be forced to 
neglect it, or approximate to it by a series. Take 
rectangular ares Oz, Oy. Let 
the curve represent the pres- 
sure of the steam in the fol- 
lowing manner:—The pres- 
sure varying inversely as the 
expansion, if B F be 1ft., and 
LF the initial pressure, and 
the piston drawn up to P, 
then BF x LF = PNx PM. 
Let PM = . PNS. FB 
= lft. F L = a pounds on 
the inch. Atmospheric pressure a known pressure. 
Then æ y = a, which is the equation to a hyperbola, to 
a particalar kind of hyperbola, the equi-anguiar hyper- 

The equation is generally written in the form 


æy =a Now, y =, and the area of the curve 


between the limits r = M P and z = L F will give the 
work done in compressing the air. To consider the 
case 3 


Z dz = a log. L F — a log. MP, 


JM P = Glog. (pressure of atmosphere) - a log.z, 
giving x its value at the point P. Ifthe air be expanded 
to twice its bulk, and the atmospheric pressure be 151b. 
to the inch, we get work given out by expansion of the air 
= area of piston in square inches x (a log. 15 — a 
log. 73). Against this we have 15 (P N — 1) x area of 

iston for pressure of atmosphere. Bo, on the whole, 
in this case, we lose by expansion, as the pressure of 
the air in the cylinder is low.— PHILANTHROPIST., 


(12541.] —Fish Culture.—Dace are not worth much 
for the table, being soft and flabby. They never grow 
to a large size, being when ful grown only a few inches 
in length. Green Drake” may conveniently cultivate 
dace for his young ducks by sinking a deep hole at 
the side or in the bed of the river. The fish are not 
fond of clear deep streams of running water like the 
trout, bnt prefer ponds and pools of rather turbid water. 
In this respect they are like the roach and eel, bat do 
not wriggle through the mud or make their haunts in 
holes aa the latter does. They feed on insects, water- 
worms, and shells, and may be caught with gentles, 
paste, moths, insects, and worms as baits.—RAT- Tar. 


— ——— — [ öemnidn———̃ — ⏑—ͤ—ö—ĩ 2 24̃ —ꝛ4 uPã——᷑: 


| 


(12542.]—Luminous Tubes.—Salphario acid is 
said to have a similar effect when agitated in a glass 
tabe in a darkened chamber, bat its laminonusness is 
intermittent and inconsiderable. Most probably, ifa 
sufficient supply of rarefied air could be supplied at 
intervals to the inclosed mercury, a constant and 
steady light could be maintained; but Pegasus" does 
not say whether the mercary is charred or rendered im- 
pure by the operation. To support the light something 
must be burned or decomposed, perhaps the inner sar- 
face of the glass, and ifthe prodncts of combuation 
mingle with the mercury it would soon be rendered 
useless for illaminating purposes.—RAT-TAT. 


(12546.]—Protection for Steam Boilers.— 
Either wood, hay, or straw, or valcanised indiarubber 
can be used. The last is best, as it is a non-condnetor 
of heat and electricity. As boilers when jacketed 
look ansightly and out of proportion, a thick covering 
as a protection ought not to be employed. Perhaps 
very thin laths surrounded by a light sheet-iron case, 
and inclosing a thin layer of air around the boiler, 
might be the beat protection.—Rat-Tar. 


(12548.] —Flexible Black Varnish.—This query 
bas been answered very often in back numbers. Dif- 
ferent proportions of rubber, boiled linseed oil, tarps, 
lamp-black, ivory black, spirits of wine, coal-tar, 
naphtha, and sach things, are recommended. Camphor, 
19 a preservative, also enters the mixtures.— Rar - 

Ar. 


112551. — Picture Framing.—Lay the ends of 
the laths forming the sides of the frame over each 
other, and with a tenon-saw out from the inside across 
the right angle formed. When the sides are cut apply 
a little glao with a brush to the ends intended to be 
joined. Join and drive a short tack through the ends 
near the angle from the top. Of course the sides must be 
planed aud rabbeted beforehand, or Jim may glue 
on the face pieces cut with the others with the tenon 
saw.—RatT-Tar. 


(12555.) — Packfong, or Chinese White 
Copper.—The Chinese packfong, tutenay, German 
silver, and electram, owe their whiteness to the pre- 
sence of the metal nickel, and like brass, the propor- 
tions of their ingredients—viz., copper, nickel, zinc, 
with occasionally a little lead or iron—are variable. 
Thus, the packfong contains 18} per cent of nickel, 
whilst the ordinary German silver” contains from 
20 to 25 per cent.—M. F. P. 


(12566.) —Bees.—It would be illegal to retain the 
bees on the owner making application with a properly 
witnessed declaration that the bees which had taken 
possession of the empty hive were his, and that he 
traced them to the place. Bees can be reoevered by 
25 RER like other stray property, as cattle or sheep. 
— AT- AT. 


(12571.] — Break for Bicycle with India- 
rubber Tires.—In reply to E. B. Shaw, I know no- 
thing with regard to the wooden block or the roller, but 
I think a good brake is still a desideratam; the system 
at present in use is simply rapid destruction of the 
indiarubber tire of the back-wheel. I have had a 
Phantom bicycle in constant use for the last twelve 
months, and I am much pleased with the very soft 
rubber which is supplied by the makers of that ma- 
chine, but on the back-wheel I find that it wears away 
very fast. It seems to tear off in short strips: possibly 
a harder variety might wear better; that is, might 
grind away in the form of a powder. In any case, it 
seems to me that if you only put on the brake so as to 
check the wheel (bat not stop it) while going down hill, 
the tire must grind at two points, at the part in contact 
with the brake, and at the part in contact with the 
ground ; if, however, the brake is put on vigorously so 
as to stop the hind wheel from turning at all, then the 
destruction is only at the one point at the part in con- 
tact with the road. Practically, I believe the best plan 
would be to have very soft rabber on the front wheel, 
and a moch harder kind on the hind one. The rubber 
tire on the front wheel should be as soft as possible to 
neutralise the i ties of the road, which are felt by 
the rider almost entirely through the medidm of the front 
wheel, to which the handle and treadles are attached; 
and, except for abolishing the noise, I can see no rea- 
son (as far as comfort is concerned) for an indiarubber 
tire on the hind wheel. I had a front wheel in use for 
many months over between 2,000 and 3,000 miles of all 
sorts of roads, and the soft indiarubber tire was as 
good as ever; it was cat in many places, bat in conse- 
quence of the construction of the Phantom tires, it 
could not gape at the cats, and was, therefore, practi- 
cally uninjured; it gave way through an accidental 
fracture of the felloe. It is obvious that the brake 
should be applied to the hind wheel, because any check 
to the front wheel will cause the rider to turn a somer- 
sault over the steering-handle; but I think this might 
be arranged so as to make the hind wheel turn atiffly 
in its bearings; I can see a way of doing this after the 
fashion of a friction-brake without applying the skid 
directly to the tire of the wheel. By this means the 
machine might be controlled so as to run steadily ata 
moderate pace down a hill without grinding the tire to 
pieces. With the present system, the only way to save 
the tire of the hind wheel is to control the machine 
with the feet on the treadles down the steep hills until 
you reach a part where yon can let it run at fall speed, 
and if in good order, this will very soon be nearly 
twenty miles an hour when once let loose.—A. 
WooLSRERT BLACRLOCk, M.D. 

112573. —Hygrometer.—A hygrometer is an in- 
strument for measuring the degree of saturation. of the 
atmosphere. There are several kinds of hygrometers, 
one of which I will describe, called the chemical hygro- 
meter. In this hygrometer a given volume ot air is 


made to pass through chloride of calciam, or very 
strong sulphuric acid which has been previously 
weighed. The increase of weight so the amount 
of moisture in the volame of air. Two brass reservoirs 
of the same construction, aud holding a gallon each, 
are fixed on the same axis, bat on opposite aides, as 
in the appended figure, and made to turn abont it 
The interior of each vessel is connected by a central 
tubulare, and the lower one is always in connection 
with the air outside by means of tubes ranning threngh 
the axia, while the upper one is connected by means of 
guttapercha tubes to the tubes C and D, whick are 
filled with chloride of oaloium or some porous substance 
saturated with sulphuric acid. The tabe C prevents 
any vapour from escaping from the reservoirs to D, and 
D absorbs the vapour of the air which passes through 
it. The lower reservoir B being filled with water is in- 
verted so that the water ranning slowly from it ex- 
pelled the air in A through the tubulure A which eon- 


r ` ~ 
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nects it with the air outside. The vacuum now formed 
in A causes a draught of air through the bent calcium 
tubes O and D, and the calcium absorbs the moisture 
in the air which passes through it. When all the 
water has run into B, the reservoirs are again inverted, 
and the same process commences again. If the 
reservoirs have been turned six times, it is evident 
that six gallons of air have passed through the tubes C 
and D, and have been deprived of the moisture in them. 
The contents of the tubes C and D are then weighed, 
and the increase of weight gives the amount of vapour 
contained in six gallons of air at the time of the expari- 
ment. I do not think Leslie ever made use of the 
hygrometer to convert water or mercury into ice. It is 
true that he converted both water and mercury into ise 
by a method of rapid evaporation, which I will en- 
deavour to describe. He placed under the receiver af 
an air-pamp a vessel containing strong eulpharic acid. 
and over it a thin metallic shallow box, in which was 
placed some water. When the air is withdrawn from 
the receiver the water boils, and since the vapours are 
absorbed by the sulphuric acid as soon as they are 
formed a rapid evaporation takes place, which soon 
causes the water or mercury to freeze.—_W. H. H. C. 


(12574.]}—Oalculus.—The triangle falfilling the 
conditions will be an equilateral. We, therefore, re- 
quire to find the side of an equilateral triangle circum- 
scribed abont a circle 100ft. diameter. The side of the 
triangle will be twice the tangent of the angle of 60 
in a triaugle whose cosine (the radius of the circle)=< 
50ft. Under these conditions the tangent will be 
found to equal 86-6025ft., and the side of the required 
equilateral triangle being equal to twice this tangent 
will be 178°205ft.—ExcELsior. 


(12577.}—The Iris or Rainbow.—I think I. 
Ganot's explanation of the cause of the rainbow will 
suit “A Young Astronomer.” M. Ganot says :—The 
phenomenon of the rainbow is produced by the de 
composition of the white light of the san when it 
passes into the drops, and by its reflection from their 
inside face. In fact, the same phenomenon is wit- 
neseed in dewdrops and in jeta of water; in shart, 
wherever solar light passes into drops of water under a 
certain angle. The appearance and the extent of the 
rainbow depend on the position of the observer and 
on the height of the sun above the horizon; hence 
only some of the rays refracted by the raindrops and 
reflected in their concavity to the eye of the spectator 
are adapted to produce the phenomenon. Those whieh 


do so are called effective rays. To get a general 

of this let us refer to the figare, in which two raindropa 
a and o are represented extremely magnified as com- 
pared with the arc of which they formed part. The 
pencil of white light which falls upon a is refracted oa 
entrance into the droplet and decomposed, giving rise 
to seven rays, red, orange, yellow, green, blue, indigo, 
and violet. At the point a, on the posterior face of this 
droplet, a portion of the refracted light escapes, and is 
dispersed in the atmosphere without giving rise to say 
particular phenomenon; the light which has act 
emerged from the droplet is collected at a, retarns and 
emerges in being a second time refracted, and reaches 
the obserrer’sa eye as represented in the figure. A 
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second droplet, c, placed below the preceding one, pro- 
Anoes just the same effect, yet it does not send the 
same colour to the spectator. For as the different 
colours are unequally refrangible the coloured rays 
which emerge from the same raindrcp diverge, and 
therefore are not propagated together, whence it 
follows that each drop sends only one kind of colour 
towards the observer. But from the degree of refran- 
gibility of each ray the droplets on the outside of the 
are send only red rays towards the eye and those on 
the inside violet rays. The ether colours arise from 
intermediate droplets. In short, the rainbow is the 
circumference of the base of a cone, the apex of which 
is the observer's eye, and the surface of this cone is 
found from the outside to the inside of seven successive 
envelopes, red, orange, yellow, &., corresponding to 
each of the bands of the spectram. The nearer the 
sun ia to the horizon the larger is the visible part of 
the rainbow; but as the sun rises the aro diminishes, 
and entirely disappears when the sun is 42 degrees 
above the horizon; hence the rainbow is never seen 
except morning and evening.—M. F. P. 


(12578. —Medical Coil.—" S. A. Z.” is quite right 
when he connects the zino of one cell to the silver—or 
wnat I presume to be the platinised silver—of the other 
cell; this would, of course, leave the terminals or poles 
as positive and negative ends. 8. A. Z.” says, The 
binding screw on the coil which connects the wire 
coming from the extreme silver is marked N, which I 
take for negative, &c.” This is correct. N for nega- 
tive, P for positive; but why “the wire coming from 
the silver ” should apparently of necessity be connected 
with the binding screw marked N, as if there were no 
other alternative, I am at a loss to understand. Un- 
fortunately, this is the first stumbling-block, and, con- 
sequently, is the cause of much confusion. The wire 
from the silver should be connected with the screw 
marked P. not N. S. A. Z.” continues to ay, Now 
what I want to know is if the electricity flows first from 
the zine through the finid to the copper, and from the 

r to the zinc through the connecting wire above, 
how is it that the copper extreme is the negative? Now, 
permit me to say that the copper extreme is the posi- 
tive, and not negative; of course, I presume by 
** extremes" is meant the ends of plates not immersed. 
The platinised silver 1 may be called a negative 
metal, but it, nevertheless, constitutes a positive pole, 
and the zino may also be called a positive metal, yet it 
is anegative pole. Let me refer to the following diagram : 
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I think it will be evident from the above diagram that 
the current of electricity passes from the zino in the 
fluid to the copper, and frem the copper to the zino ont 
of the fluid. each plate assuming a positive and nega- 
tive end; and here it is where a mistake is made of 
great importance, when it is assnmed that a negative or 
positive plate would be the same throughont its entire 
length both in and ont of the finid ; that, for instance, 
a negative plate in the fluid would also be negative out 
of it. It is important to recollect that such is not the 
case, but that each plate asanmes polarity, and is, in 
fact, the reverse in the liquid to what itis ontside of 
same: hence, a copper or platinised silver plate would 
be negative in the fluid and positive out. And, further, 
that the electricity in the battery is given off into the 
coil,” not from the zino, but from the copper or positive 
pole, and this is the extreme“ which should be put 

20 connection with the screw marked P. As to 8 
a current of electricity from a coil for rheumatism, I 
would advise S. A. Z.“ to put his feet, also the nega- 
tive pole, into warm water, and apply the positive pole 
to the part effected under a strong power once a day 
for about twenty minutes; and, farther, twice a day as 
opportunity offers to take the negative pole iu his hand 
on thatside which is affected, and apply the positive 
pole to the place where the pain exists, taking care to 
insulate the handle, and having within it a damp sponge. 
Having used electricity in many cases ef rheumatism, 
neuralgia, debility, toothache, £0., I can testify as to 
its efficacy and valne, if properly applied. Should 
8. A. Z.” require any further information, I shall be 
most happy to give it, so far as lies in my power.— 
E. O. Snrwonps. 


(12579.] —Counting Envelopes.—I should think 
a machine for counting envelopes wonld be almost a 
snperfinity. If“ Philanthropist will take a packet of 
envelopes by the right hand bottom corner between the 
finger and thumb of the right hand, and hold them 
up, they will spread ont like a fan, and count them with 
the two firat fingers of the left, a little practice will 
enable him tokeep pace with any machine yet invented. 
—A Maker. 

(12579.}—Counting Envelopes.—There is a 
machine at present in use—a babe from Yankeedom, I 
understand for counting leather envelopes, alias boot- 


tops, which are cut like paper envelopes, on a block 
of wood upon which is made to descend a steam 
hammer with the cutting edges of hard steel set in 
suitable form on its lawer face. There is one erected 
in a large shop in Newoastle-on-Tyne. A mechanic 
from the United States had to be brought over to set 
what we may call the counting apparatus in working 
order. I don't know the principle of this portion of 
the machine, as I have not seen it, but I suspect that 
the hammer or die, acting as a pendulum, touches a 
small cog- wheel, and at each blow passes a tooth in the 
wheel which sets in motion a train of wheels, ono indi- 
cating by means of a clock-hand on a figured dial the 
number of envelopes cat. Soles are out and the num- 
ber Indicated in the same way. An overseer is not 
necessary with this machine for looking after the 
workmen, as it shows at once whether they have idled 
by the number cat. An improvement is also in con- 
tem plation to indicate the time since starting, like an 
engine clock. A very light and simple modification of 
this machine would do for cutting and connting paper 
1 as suggested by ‘ Philanthropist.” — 
T- AT. 


(12581.)—Tests for Flour.—The moet reliable 
test for rice is the microscopic appearance of rice- 
starch, which is quite peculiar and characteristic. China 
clay, if present in the biscuits, would be left behind en 

tion. Wheat flour never leaves more than 1 per 
cent, of ash, anything above this proportion may be 
regarded as mineral additions.—ALFRED H. ALLEN. 


(12582.)—Paper Clothes.—The doorways of the 
galleries near the Indian Court in the International 
Exhibition are hung with paper curtains which have 
some resemblance to chintz. The fabric is the inven- 
tion of Mr. Eugene Pretto, and is something like 
Japanese paper. In its manufacture various animal 
and vegetable substances are used, such, for instance, 
as buffalo skins, the intestines of animals, the fibres 
produced from the various nettles and grasses, barks 
of trees, and from flax, hemp, and cotton. These sub- 
stances, mixed together in varying proportions, are 
treated much the same as the materials for paper are 
treated, that is to say, disintegrated, purified, bleached, 
rolled, pressed, and finally printed upon. The fabrio 
prodaced differs, however, from ordinary paper in this, 
that it is not readily torn, is somewhat elastio, and soft 
enough to fall readily into gracefal folds. The inven- 
tor claims for it, farther, that it will resist the action 
of the weather and sun, and that damp does nothing 
more than make it more soft and yielding to the touch. 


The fabric at present has been principally applied to 


window curtaine, roller-blinds, bed - curtains, and for 
the covering of walls, not so much in the way of ardi- 
nary paper-hangings, but more as chintzes or tapestries 
are need. The patterns are an imitation of the 
brocaded silks of Lyons, chintzes, and cretonnes. 
The inventor, however, has in view the production of 
a material that shall go much farther in superseding 
woven fabrics, in the shape of coverings for chairs, and 
even as carpets for floors. The colours are less liable 


to fade than in chintzes, as they are printed principally 


in body colours, and will keep clean the Jonger, as dust 
is not absorbed, but can be brushed off. The prices 
of the curtains vary from 5s. to 80s. per pair, com- 
plete; the material may also be boughtin the piece. 
This application of paper is practically new so far as 
this country is concerned, though the Japanese have 
long ago found out that it could be applied to such 
purposes as what we call drapery is used for. Possibly 
this material may bo utilised at no distant date in the 
direction intimsted in Kappa’s ” query.—Topsy. 


(12584.} — Bee Keeping.— Phan” has not given 
suffcicnt information to enable one to give a sound 
opinion as to whether it is proper to put on new supers 
when the bees have killed their drones. A great deal 
depends on the size of hive and super already filled, 
for if they be of small sizes the chances of further sur- 
plus are very small indeed, but if the stock be large 
and powerful the bees may yet fill a small super if partly 
filled with empty comb, but will rarely take to a second 
one if empty. Killing the drones does not always 
imply that the honey season is over, but sometimes in 
strong stocks it is the reverse, for having nowhere else 
to store a gint of honey the bees tarn ont the drone 
brood and use those cells for the purpose, and having 
begun with the brood they finish with the destraction 
of the drones themselves. It is not to be wondered at 
that cottagers have prejudices in bee-keeping and 
prefer their own ignorant blindness to the blind 
leading of others. Let aby one try " Rat-Tat's” 
advice to W. T. L.,“ July 26, p. 494, late in the 
evening, which is considered the best time,“ and after 
that say if the cottagers have not some ground for 
their prejudices. The cottagera’ prejudice against 
supers is the best argument against their own system, 
for they practically acknowledge that tbe snper system, 
or as it is called, the depriving system, leaves the 
stocks so strong that those saved from the brimstone 
pit are unable to hold their own. When a large super is 
removed from a strong stock of bees it must be evident 
that the stock hive becomes more crowded, copse- 
quently greater heat is engendered, aad the bees are 
more robust than those left im hives which, as 
cottagers say, are not fit “to take,” forgetting that 
what are not fit to take are not fit to leave. Cottagers 
shonld learn by experience, and adopt the system 
which gives the best results. Why, even “Pettigrew” 
advocates the super, although at the same time he 
defends the sulphur pit, and considers it no more cruel 
to suffocate bees for honey than to cut a sheep's 
throat for matton, but if there were any other way of 
attaining the mutton that process, like bee - burning. 
would be most wanton oruelty. The cottagers' folly 
does not consist in charging deprived bees with robbing, 


for it is a fact that strong stocks will plunder their 
weaker neighbours without mercy, really carrying out 
the good old plen—“ That they shall take who have 
the power, and they shall keep who oan.” Itis un- 
doubtedly a provision of nature that weak stocks 
should be absorbed by stronger ones, and iu one’s own 
apiary such unions are beneficial rather than other- 
wise, but when a cottager’s bees are absorbed by 
anether person's strong stocks the cottager ought to 
learn the lesson inculcated, and have strong stocks too. 
„The way to preserve peace is to be prepared for war,” 
and if all are fit“ for aggression, all are prepared to 
resist it. The cottager’s folly consists in destroying all 
his strong stocks, and so placing his apiary in jeopardy. 
My advice to all bee-keepers is—notwithstanding all 
that has been said about equalising stocks for winter— 
equalise if you can—é.c.,, make all strong, but never 
weaken a stock to do so; better unite three or four 
than weaken one to aid another. This is, perhaps, 
gratuitous, but none the less valnable.—O. N. ABBOTT. 


(12586.] —Magnetine or Improved Skeuasma. 
—There are three magnetic belts in the field—the 
skeuasma, patented by Messrs. P. W. Seymour and 
F. W. Darlow, in November, 1866; the amynterion, 
patented by Mr. P. W. Seymonr, in January, 1872. In 
the form of the magnetic blocks it is superior to those 
of the skenasma, being lighter and more flexible. 
Since then the magnetine has been pablished. The 
date of its patent I do not know. As to the principle 
of action of all these belts or appliances, I am quite in 
the dark. They profess to alleviate and cure by wear- 
ing magnetic iron on the body. The skeuasma is made 
by fusing magnetic iron filings with indiarubber; this, 
in small blocks, is placed at equal distances in a belt 
or other contrivance, inclosed within flannel on the 
one side and a kind of jean on the other. As these 
blocks are somewhat stont, I presume that in the im- 
proved skenasma they are cut up into minute needle- 
like strips, ao as to be more pliable, and then fastened 
over the whole inner surface of the belt or other appli- 
anoe. I gather this fron Mr. Darlow's advertisement. 
I may add, in conclusion, that whatever may be the 
principle that governs the magnetic appliances, I have 
fairly tried the amynterion according to the directions 
given me for over two months, carefully watching for 
symptoms daily, but felt no improvement whatever ig 
my health, no tingling sensation, and no other diffe- 
rence except warmth such as an ordinary flannel belt 
would give. Yet the amynterion influences the needle 
of the pocket compass.—A Worxine B. 


[12588,)—Railway Metals.—As the earth moves 
from west to east it would canse a train moving from 
north to south to awerve a little to the west side, which 
would throw a little more weight on the west rail, and 
more weight means more wear, the swerving would not 
occur in a train ranning east to west, or vice as 
it would then be moving in near the same direction as 
the earth.—STapacona. 


(12588. — Railway Metals.—The earth's rotation 
is from west to east, and is more rapid at the equator 
thau towards the poles, thus a train proceeding north- 
wards has a tendency to wear the eastern rail, for in 
order that it may keep on the rails its velocity of rota- 
tion becomes gradually a little less, being always the 
name as that of the part of the carth it is passing over, 
but aa it proceeded southwards the western rail would 
be more worn.—PHILANTHROPIST. 


(12588.])—Railway Metals.—It has also been 
asserted that the wearing of river banks is for the same 
reason influenced according to their direction with 
regard to that in which the earth rotates.—M. Panis. 


(12589.j—Lapidary’s Wheel.—About 10 or 12 
inches diameter, from 400 to 1000 revolations per 
minute. Runs horizontal.—Jack oy ALL TRADES. 


(12590.] —Glues.—I should recommend A Country 
Bookbinder,” when he has melted his glue, to stir a 
tallow candle in it for abant one miunte. He will find 
that his glue will work better. When I was in the 
trade I have made hundreds of cloth cases with the 
glue thus served.—C. CoLEsBY. 


[12592.] —Silk Solvents.—If The Harmonions 
Blacksmith “ wishes to find out how to dissolve silk, 
let him put one of his better half’s old silk dresses into 
a basin of muristie acid, when, if it be a pure silk 
dress, he will find that it has entirely disappeared. If 
he could manage to precipitate the silk from the above 
solution, and make it inte threads, he could send it to 
the factory and got it woven, which would be a very 
good “spec.” indeed. However, joking aside, I have 
found that a thick solution of silk makes a very good 
cement for glass plates, and when pure is entirely 
transparent. Perhaps some chemical correspondent 
can give a solution to the query of how to precipitate 
it.—OPALINE. 

(12598.] — Lightning and Thunder. — Sheet 
lightning occurs withont thunder in very warm weather. 
I have seen a portion of the sky beautifully lit ap at 
intervals with sheet lightning on warm nights in 
Canada.—PHILANTHROPIST. 


(12598.1—Lightning and Thunder.—4 far as 
my reading enables me to answer I should say not, 
Summer lightning, as observed by Seneca, is 
merely the reflection of a distant storm. Lightning 
witbout the thunder being heard may be noticed in the 
clouds about waterspouts.—M. Panis. 


(12593.]—Lightning and Thunder. —Lightning 
is seldom. if ever, sonompanied by thunder at sea; the 
reason for this is that the surface of the sea does not 

resent obstactes, like hills andother irregalarities on 
and, to intercept the passage of the waves of a 
caused by the lightning —R. D, D. M. 
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[12598.}]—Lightning and Thunder.—Lightning 
rever occurs witbout being accompanied by thunder. 
Somctimes, however, the reflection of lightning a long 
way off is seen, and then, of course, the thunder can- 
nst be heard. When this sammer lightning occurs, it 
is often followed some hours after by a rea! thunder- 
storm, as was the case at Weston-Soper-Mare on the 
evening of July 25th, when summer lightning wns 
observable, and at 2 a.m. on tbe 26th when a bond jide 
thunder-storm occarred.—E. JOHNSON. 


(12598.]—Lightuing and Thunder.—We might 
eofely prononnce, I think, aconcussion like any electric 
discharge, in air with.o four miles of the ground, to be 
impossible without poise. There is a good riddle, 
What is it that always starts with the train, goes and 
stopa when the train does, is of not the slightest use to 
the train, bat no train can go without it? By night we 
may plainly see either the light of lightning or the 
flashes themselves beyond 100 miles, and shall then 
suppose them unaccompanied with thunder; because 
I have never found, by counting seconds, that ary 
thunder was andible quite 24 miles. One very still 
evening, by the const, with a storm of lightning re- 
tiring out to rea, the last thunder I oonld hear was like 
a faint moan of not half a second duration, 139 seconds 
after ita flash, which was a great and vivid one between 
cloud and sea, the wind being favourable. I doubt if 
thunder is ever heard much farther than this; espe- 
cially as the shortness ef the sound proved it to arrive 
from all parts of the flash almost simultaneously. Had 
one part been a mile nearer than another, so as to 
spread the sound’s arrival over 5 seconds, it would 
certainly have been inaudible.—E. L. G. 


(12593,)—Lightning and Thunder.—Professor 
Thomson, in his Outlines of the Source of Heat and 
Electricity,” after describing the nature and appear- 
ances of thnnder and lightning, says that when no 
noise is heard, it is distance alone which prevents it; 
for there can be no lightning withont thundcr, any 
moro than we can take a spark from an electric machine 
withvat a snapping noise.—ALasToR. 


112594. —Varnish Cells.—If “Alf.” uses good 
copal varnish with his Brunswick black instead of gold 
rize, I believe that he will get over his diticulty.— 
JACE OF ALL TRADES. 


12596.] —Canoe.—If Paddler“ values his life he 
will go by train witb his canoe from Hull to Scarborough. 
It is just possible that the trip might be safely accom- 
plished by sea provided you possess a thoroagh know- 
ledge of the tides, and the weather is fine, and the 
water smooth. Bat how can you insure the latter con- 
ditions? The wind might rise, and the water roughen 
when you were rounding Sperm Point, or when you 
were passing Flambro’ Head (where, by the way, you 
would find it impossible to land); and you would then 
speedily wish yourself on firm earth again. Begin by 
sailing about in the bay at Scarborough when the 
weather is fine. A canoe will ride safely on a good deal 
of swell provided the waves do not“ break.” Nothing 
materially smaller than the Rob Roy canoe is fit for 
the sea, Fall dimensions are given in "1,000 Milos in 
the Rob Roy Canoe,“ both of craft and sails, &c.— W. 


012597.. —-Water-wheel Floats.—Poncelet’s un 
dershot wheel is the best; the i 
buckets are carved so that 
when the impulse of the water is 
expended it gives farther power 
br runnirg down the floats, and 
there is less shock in the meet- _ FLOAT 
ing of the current with t ge — 
wheel as the water raps up the 
tuat a little. I do not know the 
exact form of tbe curve; it is 
concave towards the stream.— PHILANTHROPIST. 


[12593.]}—Age of Trees.—The age of trees being 
now positively determined by the number of zonos or 
rings in the fibre of the wood, it settles the question 
into one of veracity and honour in those explorers of 
botanical science who afford the world the result of 
their observations. The great reason why their ipse 
dirit is impugned arises no doubt from the difficulty of 
substituting a visible fact for a theological myth, 
which ia greatly to be regretted, especially when this 

„th ia steadily adhered to by gentlemen of liberal 
educution, and who apply the test of reason in all 
mutters concerning their daily occupations. I now 
beg to refer your intelligent readers to some statistics 
cerefally compiled by Sir Rd. Phillips in his most 
useful werk, “ A Million of Facts,” furnished to him 
by Mr. Don, Secretary Linnean S ciety: The baobab, 
of Senegal, 5,150 years ; deciduous cypress, 6,000; yew, 
3,000; olive, 2,500 years ; dragon blood, 4,000. I have no 
donbt that the very gigantic trees of California will 
yield upon examination an antiquity far exceeding 
these above quoted. I should be gratefal to any of 
your nnr-erons correspoudents if they could add other 
facts of extraordinary longevity of trces.—A BELIEVER 
THAT ONE Fact rs Worth A MILLION MYTHS. 


— — — ä — — 
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12598.j—Age of Trees.—Jadging from the con- 
centric rings supposed to indicate the annual growth, 
some of the gigantic Californian trees must bave been 
growing when Father Abraham was a boy.— M. A. B. 


[12599 ]—Dimensions of Mail Boats.—The 
follosing are the principal dimensions of the Holy- 
head mat! boats (they are all very much alike): —Length, 
Houit.s breadth, S5ft.; depth, 20ft.; draught, I think, 
goong Lit. ; tonnage, 2,000 tons; engines, diameter of 
csiiuders, 90in.; stroke of ditto, 7it.; nominal horse- 
pee 750; indicated horze-powcr, foll speed, 4,300.— 

u, 170. 


(12599.}—Dimensions of Mail Boats.—The 
dimensions of Leinster are—length, 360ft: breadth, 
351t.; mean dranght, 12f2. 9in. ; area of midship im- 
mersed section, 340 square feet; eugines, 720 nomi- 
nal horse-power; cylinders, 98ia.; stroke, Cäft.; 
boilers, eight; with 40 farnaces; with 4,176 tubes; 
and 16,800 square feet of heating surface. The work- 
ing pressnre is 201b. per square inch. The boilers 
are not fitted with saperheating apparatus, nor are 
the engines fitted with an expansive gear, but steam 
is ent cff by the slide valves at five-cighths of the 
stroke. The paddles are on the feathcring principle, 
float boards 12ft. long. 5ft. deep.—J. B. CLAY. 


(12600.] —Hydraulic Explosions —I have often 
met with explosions when preparing hydrogen by the 
action of solinm on water, but they bave never been go 
violent as those described by Dabbler,“ thongh 
sufliciently so to break the receiver. I never tried to 
fill a qnart jar by the above method, but only prepared 
a few ounces of hydrogen. I have always attributed 
the explosion to a layer of sodic hydrate being formed 
round the metal and kept by the intenso heat from 
contact with the water by an intermediate layer of steam 
(just like water on hot iron). On condensation of the 
steam, the watercomes in contact with the hot metal and 
hydrate (or possibly oxide), producing suddenly a large 
quantity of steam and hydrogen, and thus causing an 
explosion. I do not feel sure, thongh, that the effect 
is not due to some impurity in the sodium used. I 
cannot see how oxygen could possibly be liberated in 
the presence of sodium, and ‘* Dabbler " must remember 
that the heat required to decompose water is the same 
as is generated by its synthesis, so that no extra heat 
could in that way be evolved.—ALFRED H. ALLEN. 


(12601.J}—Tuning Zolian Harp.—“ Opaline " 
must tune the strings of his harp in unison to what 
note he wishes.— Honar IO. 


(12602. - Extinction of Fires — 4A gas for er- 
tinguishing a fire should be without smell, which neither 
chlorine, hydrochloric acid, nor sulphur dioxide are. 
Salphuretted hydrogen is not a supporter of combustion, 
but is itself combustible. Carbonic acid satisfies the 
necessary conditions, and is used in the apparatus 
called the Extincteur,” which is very usefal for small 
fires, being equivalent to so much soda-water.— 
ALFRED H. ALLEN, 


112604.) —Auill Pen-Making.—Cat the point 
considerably longer than you intend to use it, then 
redace it toa comparatively broad point previous to 
splitting. To make a good split, insert the point af 
your knife very gently in the broad point to start it, 
and then press your thumb-nail against it until you 
have led it suffiviently far up. This plan I have always 
fonnd answers well. You can then reduce the size of 
the point in the ordinary manner.—ALASTOR. 


[12604.] — Quill Pen-Making.—I am not an 
adept at making quill pens, but I have made them. 
The way I slit mine was this: I cnt a piece of bard 
wood to fit the end of the quill as far as I wanted to 
cut, then I fixed it nice and bandy to get at, then slit 
them witha sharp penknife, beginning at the broad 
part and finishing at the point.—STING. 


(12605.}—Organ.—If “ E. J. D.“ purposes building 
an organ of four stops and one manual he can with 
safety begin his soundboard and bellows; they will 
take him some little time to make, and by tha time he 
has them finished I shall have described, in The Organ 
Built,“ the action he inquires about, as I intend to 
show a fan frame action to the great organ. Tho 
leng'h of middle C in the clarabella is 2ft. on a scale 
of 11 x 1§. Why make a wooden dulciana? anything 
like a true tone cannot be obtained from it, for it 
would only be a soft clarabella withont the singing 
tone it should have; if, however, you are inclined for it 
use the same scale as for the stopped diapason, making 
the pipes, of course, twice as lony.—J. D. 


(12606.]}—Submerged Forests.— Though T know 
of no special work on this subject, J. G. W. R.” may 
like to know that he may see remains of submerged 
woods among other places on the coast of Sussex. 
between Eastbourne and Hastings. I lately visited 
one of these woods near Bexbill. It is extraordinary 
bow little is known in the neighbourhood abont such a 
nutural curiosity. I found it by walking along the 
sands from Bexhill towards Pevensey at low water. A 
coastguardsmau about 200 yards from the spot where 
the remnius of the forest are knew nothing whatever 
abont the matter. The old trees are to be fonnd a few 
vards east of Martello Tower No. 53. There are few 
large roots and stamps left, thongh there are plenty of 
roots of bushes cropping ont of the shingle. The 
largest stamp I found was about Sin. in diameter, and 
abont Bin. ont of the sand. There is a description of 
the forest in the Handbook for Eastbourne,” by Mr. 
G. F. Chambera, F.R A.S. (Stanford and Co., Charing- 
cross), with pu extract from an article which appeared 
in the Gentleman's Magazine in 1814 on tho subjeet. 
Since the time the article was written, however, the 
forest must have dwindled terribly in its proportions, 
probably at the hands of too inquisitive geologista. I 
believe there is another forest of the same nature 
nearer Hastings. I readin the Morning Post of the 
6th instant, in the acconnt of the opening of the new 
pier there, tht submerged treca had been removed 
when the foundations of the pier were being laid, aud 
that an oak bad been placed by the pier authorities in 
8. Andrew's Gardens.—V. B. 


(12606.}—Submerged Forests.—A great many 
submerged oak and other trees can bo seen in the Bog 
ol Allen iu Ireland. Turf or peat is a good prescrya= 
tive, and the timber of the trees is as sound as before 


submerged. The wood is carved into bog-oak orne 
ments, &c., and from its hardness it can be exqoiaitely 
carved and polished. Forests of trees may be also 
found sabmerged on the west coast of Portugal, Japan, 
and Chili—Rat-Tat. 


[12608 ]—Bookbinder’s Press. —Substitute bran 
or steel male aud female screws.—RatT-Tat, 


[12609.] — Packing Grapes. — Pack between 
layers of their own leaves in willow baskets to preserve 
the bloom.— Rar- Tar. 


112609.) — Packing Grapes.— Pack in dry say. 
dust.—ExczLSIOn. 


112609.]J— Packing Grapes.—Let A. B.“ pack 
his grapes in sawdust or bran, preferably bran, take 
the box, cover bottom with bran, then a laser of grapes, 
cover with bran, being very carefal to fill up spaces 
between grapes, stalks, and everywhere ; then repeat, 
leaving a good layer of bran on top, aud nail dowr 
the lid. Do not press the grapes, but use them like 
little babies, very tenderly, and the bloom will atay co 
—STING. 


12611.J—Moth in Pianoforte.—Pack in case s 
air-tight as possible, and fill it with the vapour of ether, 
epirits of wine, tobacco smoke, fames of sulphar, car. 
bolic acid gas, or barnt camphor, with a bluaing ap- 
paratus, and the moths will be destroyed.—Rut-Tat. 


(12611.]—Moth in Ptanoforte.—Torch the 
dampers with spirit of camphor.—EXcevsion 


112612.) Action of Oil on Waves.—The only 
explanation of this which occurs to me is that oil being 
more viscous than water reqaires greater surface agita- 
tion before it is lashed into waves. To illustrate this, 
take a tumbler, and having abont half led it with 
water, reat it on a level table. A very slight blast from 
the mouth will cause wavelets to be formed ou its surfaco 
Now add oil to the depth of 1 centimetre (Jiu. ). Con- 
siderably greater force must bo exerted to form similar 
waves on the surface of the oil. Bat it seems highly 
improbable that a similar action would take place ina 
storm such as Graham Young describes.—ALssTok 


[12612.] Action of Oil on Waves.—It prevents 
the ruffling by friction of the wind, but does not atop 
undolations propagated. You can throw a little into s 
breezy pond and see how the oil smooths the surface. 
I cannot think its effect would be very decided in s gale 
on shore.—M. Paris. 


12618.) —Drying by Steam.—It the rubber is 
vulcanised, anything short of a burning heat will not 
destroy it.—Rat-Tar. 


[12614.]—Corpulence.—Fat, sugar, gum, starch, 
farinaceous food, milk, and the like, snd articles of 
diet abonnding in them, are favourable to the pro- 
dnetion of fat in the body of animala, man incicded. 
Mild ale, beer, and porter, for like reason, bas th: 
samo tendency. Much exercise or labour acts ing 
contrary direction. Indeed, quiet and repose tend 
greatly to the production of both fat aud flesh, bat 0 
latter is not then of a muscular character, 46 witnes 
in feeding domestic animals. Leanness is sener i 
caused by defective digestion or action of the 9 
or bowels ; often both. Cod- liver oil (the best now pa’ 
Newfoundland) has a wonderful power of increasing 
the weight and fleshiness of the body. —-AROTES. 


(12614. Corpulence.—There are some people on 
whom all the food they could eat would never pat 
I never saw a jolly, good-humonred, kind-near 
person, who took pleasure in making others aid 
who was one of Pharaoh's lean kine, unless ye 
disease, A selfish, uncharitable, cantankervas, apes 
akinflint ie always thin. Look at the late 155 
Lemon and his prototype Falstafl. Compare 9 
commentators aay) with Pecksniff and Urisb aby 
Believe me, the proper sugar to make you fat ia 8 pe 
temper, and the milk that of haman kiadni x 
creasy or oily substance tends te be stored np ie 
system; bnt Wilkie Collins was wrong ee 9 
the silky villain Fosco us a fat w u. — N. A. B. 


12614 Corpulence.— Diet is the t an 
" Anti-Banting,” bat not inactivity. Bread . Mt 
cocoa, &c., for breakfast. Mutton chop, port 1 055 aN 
rice- milk padding at lunch (or, if he dives late, A 
bread, with Devonshire cream or thick 1 —. 
Porridge may be substituted for bread and 
JOHNSON. 


227 7 
(12614.] Corpulenoe.—“ Anti-Bantiog 0 
a thin person may be made fat. and à fat re h 
lean. He little thinks, probably, how wide n ie vagrel? 
qnestion opens ont. We often hear prop latte 
talking about getting fat and getting lean, 1 bot thes 
or Jeaning upon this or that kind of food, ol on 
don't know what they ear. Even some 
learned (?) mediciats and chemists talk 


abont food 2t 


if a person had only to subsist apo 8 
albumen, fat, &c., in different quantities, ‘ 
the dimensions of the Claimant,” or & 1 cat when 
of bones,“ as Dr. Livingstone describes bims genti $ 
Mi. Stanley found him. It is almost pore e ; o! tnis 
of temp rament, and involves more & kuowle 7 share. 
acience than of dietetics or chemistry. ae fat 
form, sqnareness, roundness, tallness, ay tewy ra 
ness. or leanness are all dependent upon nin areb tigt 
ment, as inherited from aud impressed by 15 40 en 
aud aucestry. They have little, wry 5 y ation. 85 
his faod. To answer “ Anti-Basting’s Wed 
regards his own case, no One coald answer diene 
miless he knew his temperament, and the OO 55 
degrees in which he had the several k gli 
blonded in his own person. Along with lain 

of the brain has much to do with it, for ce 
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of brain do to a certain extent accompany certain 
types of temperament, or form and strength of body. 
The vital or lymphatic temperament is, under all cir- 
cumstances, aud with any kind of food, the most 
likely to become fat. Sach temperaments like plenty 
of food, and that good, but as it exists amongst all 
ranks, so it gets all kinds of food, from that which an 
epicure might revel in to that of the poorest of the 
poor; both would be fat, though not, perhaps, equally 
ao. These persons have a predominance of the vital 
powers, of the digestive apparatas, and their nerves are 
not too active, so as to become great waste producers. 
They are easy aud content, hence get fat. A person 
with a pare, or even highly predominant nervous tem- 
perament, never gets fat. The most prominent and 
active part of his body is the nervous system; he is all 
alive; all nervous action; his mind is ever awake; he 
can't get fat, no matter what he eats, or how much. 
“ Auti-Banting“ may remember that the less motive, 
or bony and muscular, and nervous system there is, 
and the more lymphatic, the more favourable for 
getting fat. The less vital, and the nervons or mental 
high, the less likely to get fat. Cardinal Wiseman, 
Spurgeon, Macleod, Punshon, the ‘' Claimant,” Mark 
Lemon, and men of that class, hava the vital tempera- 
ment high, and the osseons and muscnlar systems lesa 
developed. In many cases the brain is large and active, 
yet at times lazy: such men do love their stomachs, 
and altogether have the natures for getting fat, and 
they make the best of them generally. Small, limber, 
clean, neatly made men, like J. S. Mill, Archbishop 
Manning, Mr. Gladstone, Professor Tyndall, C. Dickens, 
and others, have the mental or nervous temperament 
highest, hence their cleverness; such men are not 
utzually thin through poverty, yet who ever sees them 
fat? it is not their nature, and their systems mould 
and modify their food, rather than their food moulding 
and controlliug their systems. The imberent power 
and quality of food is mach, but the inherent power of 
an organised animal over its food is more. Before a 
pig. an ox, or a horse, can become a prize for fatness, 
it muet posseas a certain blending of temperament, 
and this is given to it by the process of * breeding.“ 
Men like Lincoln, Wellington, Clyde, Shaftesbury, 
Disraeli, and others, are of another type: the bilious 
or motive; they don't get fat; they are too active, too 
industrious, both mentally and bodily; all their 
surplas natrition is worked off. The lymphatic are the 
lazy, mevtally and bodily, in different degrees, of 
course. The nervons are pre-eminently the active 
minded; the bilious the active minded and bodied; 
the last gives the most power of mind, as mind; the 
lymphatic or vital the least. In what degrees are the 
various temperaments possessed by ‘' Anti-Banting ” ? 
This known, he has a greater chance of knowing his 
chances for fatness or leanness than all the writings 
ever penned upon dietetics or medicine can tell him.— 
GROROCR DAwSox, Sheffield. 


112618.) —Excessive Perspiration.—Constant 
ablution with sponge and cold water, especially where 
„ lodges or excoriations exist. Dry per- 
ectly after, and dust part with prepared faller's 
earth. It is put up for nursery ase, and is a great 
boon to stout people in India.— M. A. B. 


[12618.] - Excessive Perspiration.— In train- 
ing for atbletio sports, the usual mode of preventing 
perspiration is to leave off taking butter, potatoes, &., 
and I see no other course for A.“ to pursue.— 
R. D. P. M. 

112618. —Excessive Perspiration.— Take a 
hot bath from 90° to 100°, and dress down either with 
cold dash, shower, or cold water and towel.—Jack oF 
ALL TRADES. 

(12618. —Excessive Perspiration.—Let A.“ 
rost satisfied with his present condition and rejoice, 
rather than complain. tat he perspires freely, or even 
excessively, in hot weather. Let me strongly advise 
him not to attempt in uny way to interfere with the 
natural efforta of his system to compensate for the 
effects of immersion in an atmosphere of unusually high 
temperatare. All he should do is to be temperate in 
eating and drinking, keep the bowels regalar, avoid all 
debilitating habite, avoid the use of ices and cold 
drinks, aud exposure to dranghts of air, and indulge 
in daily ablations or baths of warm or tepid water. 
Evaporation canses cold. Witness the effect of 
wrapping a wet cloth round a bottle of wine, or of the 
porous earthenware bottle on its contained water. The 
skin, moistened with perspiration, offers an immense 
surface for evaporation, and the consequent cooling 
action on the body is very considerable, aud is, farther, 
often the salvation of those who complain of it. I 
myself perspire excessively when I take brisk exercise 
in the sun, or even the shade, in hot weather, but I 
never foel oppressively or even unpleasautly hot, al- 
though the perspiration trickling down my face and 
head, and falling on my dress, often annoys me. The 
chief cause of the so-called sunatroke ” or sammer 
apoplexy, is insufficient perspiration, and consequently 
an annataral increase of the temperature of the body, 
particalarly of the brain and heart, and the blood 
passing throngh them. When living under the almost 
vertical sun of the tropica I never feit oppreasively hat, 
because I perspired very freely, whilst those around 
me who did not do so, bitterly complained that they 
“felt auffocated, nearly barnt np,” and that their heads 
‘felt barsting.” Of the numbers of Europeans then 
aronnd me who died of suustroke, I fonnd nearly all 
(mast likely all) belonged te the latter cla-s—viz., 
P fon with dey skin, or skin scarcely moi-tened with 
Per piration. Of course the cold aweats of ph hisia aud 
Other diseases of debility is another thing.—ARotTEs. 

112618.) Excessive Perspiration.—Bathe in 


warin water, or apply an infusion of senna leaves. 
Rar-Tar, 


(12618.]}—Excessive Perspiration.—Try 10 to 
15 drops of diluted phosphoric acid in water twice a 
day I have used this with great benefit, and think it 
worth a trial.—OpPALINE. 


(12619. —Bad Water.—Most probably the water 
“ Inquirer ” speaks of contains a trace of iron. Has 
not his pump an iron barrel or pipe. There may be 
iron in the strata the water of the well passes through ; 
but this is very rarely the case. A mere trace of iron 
in hia water would produce all the effects he speaks of. 
It is a common conseqnence where iron pumps or pipes 
are employed, and not much water drawn through 
them.—AROTES. 


[12621.]—Black Dye for Leather. — Make a 
strong decoction of elder bark and dress with it. Treat 
afterwards with a strong decoction of nat-gall and a 
small portion of log wood, and lastly with acetate of 
iron.—JAack OF ALL TRADES, 


12631.) — Black Dye for Leather.—Nitrate o! 
silver, or green coperas and common black ink.—RatT- 
Tar. 

[12624.] —Stuffing Reptiles.— The skin of the 
dos constrictor must be damped to soften it, and then 
tilled with tow. You can then, after neatly sowing up 
the apertare, place it in any position you choose. 
When quite dry the skin mast be sized and varnished 
in the following manuer. The best size is made of 
parchment cuttings, about a good handfal boiled for 
au hour in a pint of water is about the proportion. 
The size is required in order to preserve the colour and 
beauty of his majesty. Apply with a dry brash three 
or four thin coats of size, allowing each to dry well be- 
fore putting on another. When the last is dry coats of 
crystal varnish mast be applied in like manner. This | 
varnish may be purchased of an oilman or colour- 
seller in any quantity. Fasten in the eyes with putty, 
and then your snake may be placed in a case, which 
shonld be decorated with mosses and reeds.— HORATIO. 


[12635.]—Heat Bumps.—Take the child off flesh 
meat, allow it plenty of fresh sound vegetables, aud 


why D.“ should not work a vacuum tube with it I 
have never beard of its boing done, butI see no reason 
against it.— R. D. D. M. 


(12681.] — Fixing the Bloom of Scarlet 
Runners.—I bave some scarlet runners, and the 
bloom was falling off withont the beans forming. I 
was advised to try liquid manure or sulphate of 
ammonia. I applied the latter in solution in water at 
the rate of half an ounce of the sulphate to one gallon 
of water. The beans have now set, and I am going to 
bave an abundant crop.—G. W., Leeds. 


[12681.] — Fixing the Bloom of Scarlet 
Runners.—I have likewise been disappointed by the 
falling off of the bloom of scarlet ranners, and con- 
sulted the head gardener at a large garden close by, 
and ho assured me it was caused by the heat, and that 
shading them would prevent it, or on the other hand 
if the weather became eloudy they would set,“ which 
has actually taken place this week or ten days past, 
and the beans are setting and growing beautifully. 
My beans are planted under a high wall in a very hot 
situation.—OpTICAL BRICKLAYER. 


f12631.) — Fixing the Bloom of Scarlet 
Runners.—If planted in drift that can be collected 
off the roadside, this never occurs. Draw a trench along 
both sides now, and put some in, or some old decayed 
hot bei, and well water. Cover np, and yon may yet 
have a good sample. Nothing better for peas and 
beans or carrots than the drift off a turnpike road.— 
Jack OF ALL TRADES. 


[12633.]—Dried ‘Yeast. — Brewery or distillery 
yeast after proper puritication and compressing will 
dry rapidly of itself. The dried yeast coming from 
Holland, at present, is in many cases too dry, owing to 
a good portion of farina or potato qtarch being mixed 
with it, partly to prevent its becoming seft on the 
voyage, aud also a greed of extra profit. I am in pos- 
session of the entire process of mannfacture of German 
dried yeast, and wonld have much pleasure in opening 
a correspondence with H. W. T.“ if he will advertise 


sound ripe fruit. Bathe the spots with cold vinegar his sddresa.—Gero. A. Davison. 


and water, and do not stuff the child with sweets and 
cakes.—JacKk oF ALL TRADES. 


[12633.]—Dried Yeast.—If mixed with barley 
meal or pea meal very stiff and air dried, it can be 


112625 Heat Bumps.—Give your child at bed- kept avy length of time if kept dry and cool —Jack or 


time 2} grains of Dover’s powder mixed in a little pre- 
serve. In the morning as mach citrate of magnesia 
as will lie on a shilling in half a wine-glass of water. 
A hot bath for fifteen minutes at eleven, to be followed 
by warm beef-tea or mutton broth. In three days it 
will be well. No cold drinks or wine at prosent.— 
A. J. DAYMAN. 


(12625. —Heat Bumps.—Get 30z. or oz. of con- 
centrated fluid extract of sarsaparilla from a good 
wholesale chemist, give a teaspoonfal two or three 
times a day in a wine-glass of water. This will also 
generally cure all forms of eraptions on children.— 
EXONIAN. 

(12627.)—Carbolic Acid as a Hair Dye.— 
Carbolic acid ia not a bair-dye, nor have I ever noticed 
thatit has the slightest effect on the colour of the 
hair. Its ase (highly diluted) as a hair-wash is now 
very popular. It acts by constringing and stimulating 
the skin, and thus tends to slightly thicken the scalp. 
Gradnal attenuation of the scalp is one of the most 
common causes of failing hair and baldness. I have 
for many years used a wash of carbolic acid (1 part 
acid, dissolved in 40 parts hot water), but my hair is as 
silvery as ever.—ABROTES. 

(12628.]}—Rusty Iron Castings. —Take 1 part 
sulpbaric acid to 12 or 20 of water, and place your 
castings in this until the rust disappears; well wash 
and dry them; you can then treat them either to a coat 
of boiled oil or paint.—Jack oF ALL TRADES. 


(12628.]—Rusty Iron Castings.—<Acid is rather 
dear to use for such heavy work. It wouldn't pay to 
use it. Heat the castings, and file off the rast.— Rate 
Tar. 


112699. — Skeleton Flowers.— These are pre- 
pared by the old ard simple, but tedions, process of 
“retting,” the resulting skeletons being subsequently 
bleached and mounted, or set up. The art requires 
considerable patience, and some degroe of taste and 
delicacy of touch in those who adopt it. These pretty 
objects can be purchased cheaper than an amateur can 
make them. My frieud, the late Prof. Lindley, aud 
myself, at one time devoted mnch attention to the sub- 
ject, bat we found that there was very little improve- 
ment to be made on the old metheds of procedare. 
—AROTES, 


(12529.]—-Skeleton Flowers.—Flowers are very 
ditficalt to treat, beiog far more delicate in fezture 
than leaves. They may be gathered and placed in a 
dry cellar for some time, then the petals or flowers are 
taken oat and pressed between the leaves of a book 
prepared for tho purpose. After that they are dipped 
in dilate bydrochloric acid, and the fibres are left 
behind. Leaves only require to bo left in stagnant 
water till their substance is partly decomposed.— 
Rat-Tas. 


(12629.] — Skeleton Flowers.— To obtain skeleton 
leaves, place the selected specimen in a plate just 
covered with water, and leave it in a place where it 
will not be disturbed uutil decomposition sets in, which 
generally takes place in about three weeks. Then 
carefally take the leaf oat, and after placing it on a 
flat sur faco pear water on it from a watering-can, and 
if that does not wash away the greon parts, dab the 
leaf gently with a clothes-brush, which will separate 
the particles which adhere more closely to the atem and 
veius.— C. N. W. 


12630. —Magnetism.—Tf the machine is made 
to giro shocka, like an indaction coil, I see no reason 


— 


ALL TRADES. 


(12633. —Dried Yeast.—Let the yeast be kept in 
a dry cool place, and when pressed pat it in bags at once. 
If at all moist sprinkle it over with a little rice flour, 
and it will keep firm and good.—EXoNIAN. 


(12688.]—Dried Yeast.—lIf “ H. W. T.” will wash 
his yeast twice in tepid (not warm) water, that bas been 
previous iy boiled and cooled, before pressing it, I think 

e will find it will keep better. I have taken yeast, 
thus prepared, on several long voyages in hot climates, 
and fonnd it good after six months. It should be kept 
as dry and cool, nevertheless, as circumstances will 
allow. The addition of chemicals always injnres the 
quality of the yeast. The only thing I found that 
might safely be used was the addition of a little, a very 
little, common salt to the washing water. The best 
Datch and German yeast is generally treated in this 
way. Tho admixtare of dried pipe-clay, often adopted, 
injares the fermenting quality of the yeast, as well as 
that of the bread, &c., made with it, is unhealthy, and 
punishable by law.—AROTES. 


(12635.}—Transferring Pencil Drawings on 
Paper to other Paper.—Tuke a piece of unglazed 
paper and treat it to one of these processes— lst, rob 
with a piece of cloth and lard, and after robbing it 
well in smoke it over a candle or lamp; 2nd, rub the 
back of picture or one side of a sheet of unglazed 
paper with a solid block of black lead; by placing the 
prepared paper between the pictare and paper, the 
prepared face upon that upon which yon wich to make 
the transfer, and tracing the lines of the picture with 
an ivory style or nicely-rounded point of a steel knit- 
ting-needle, upon taking tho paper off yoa will find 
a copy of it upon the paper required. This looks 
simple enongh, bat it requires great practice and care 
to get anything accurate and satisfactory.—Jack OF 
ALL TRADES, 


(12635 — Transferring Pencil Drawing on 
Paper to other Paper.—Any kind of reasonably tine 
paper, either thick or thin, serves to receive the copy. 
You simply lay it upon the drawing board, then upon 
the face of the drawing paper lay the transfer paper, 
and upon the top of the lot lay the drawing, pencil 
marks upwards, fasten the whole three sheets together, 
aud to the board, by fonr drawing pins, one at each 
corner, then proceed to ran over the pencil marks with 
a fine but dull pointed instrument. I have used for 
the purpore a stocking darning needle with a handle, 
and the point ground off, run over the marks in the 
same way as with a transparent slate, If the drawing 
is not too thick, and the carbon paper good, you may 
get a good copy with care and practice. I have seen 
copies taken by first perforating the picture with small 
holes along the marked lines with a needle, then after- 
wards laying iton the face of another sheet of paper, 
and rubbing it over with powdered black lead; tho 
black lead goes through the holes aud lcaves a dotted 
outline beneath. A pencil is afterwards ron over the 
marks, aud a fair copy is produced, which csu bo 
quiekly multiplied. I cannot promise instrnetions for 
tuking copies of engravings as T. H.” asks fer. I 
should be glad to hear of a method to do 30. I know 
of nono.—JoHN Hopkins. 

(12635.]—Transferring Pencil Drawing on 
Paper to other Paper.—Tbe following, copied 
verbatim from an old boek on Philosophical Recrea- 
tious, muy, perhaps, contain some uselol bints for 
“T. H’s" pur pose: — “ A perfect copy of any print or 
other picture may be obtained by taking a sheet of the 
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finest white paper, and wetting it over with clean lin- 
seed oil on one side completely. Wipe off the oil as 
clean as possible. Let it stand to dry a few days, other- 
wise it will spoil the picture: laying several sheets 
aside will be equally effectual to prevent this accident 
and render them more smoothly transparent. Lay a 
sheet of this prepared tracing paper on the picture to 
be copied, keeping it firmly down by means of weights 
on the corners and eleewhere; and then with a soft 
blacklead pencil copy over all the leading outlines of 
the figures, filling up the shades as may suit your fancy 
or be consistent with the subsequent genins to be 
evinced in this part of the affair. This being done, 
lay the tracing paper face downwards upon the paper, 
or other substance that is to receive the pictare, when 
the pencil marks are to be transferred from the trans- 
parent tracing paper to this new substance. Pressure 
does this, and a pair of smooth boards in a common 

ress will effect it, and is to be preferred when the copy 
2 meant to be worked ent in oil colours, for the greasy 
natare of the oiled paper may probably come off at 
the same time, a circumstance which then signifies 
very little. But for water colours or pencil copies, a 
stump made of a skewer, or a sharp pointed tracer, 
very smooth, is to be used, going over your former 
strokes of the outlines, &0., and you shall have the same 
very neatly and exactly copied.” There is also a trans- 
ferring fluid sold by a stationer in Chancery-lane. I 
bought a bottle; and although it brings off impressions 
of wood-cuts and printed matter, yet so faintly as 
hardly to be of any real practical service. The 

rincipal ingredient appears to be apirits of tine; 

ut whether there is anything else mixed with it I 
cannot say ; I merely go by the strong smell of turps it 
gives off. The directions are to saturate the picture, 
place it on a sheet of writing-paper, then place be- 
tween the leaves of an old book and well beat with a 
mallet.—Hy. TAYLOR. 


[12687.)—Optics.—Let z be the required distance. 

Then, if A be the angle ha mark ne square subtends 
8 inches in. 

at 200 yards, À = 3%) yarda Eg nearly in cir- 

cular measure. That is, z x Sin. = jin. x 200 yards. 

æ x 82 = 200. v - = 6} yards. 


—PHILANTHROPIST. 


I12637.]J—Opties.— The apparent size of an object 
depends on the acuteness of the angle formed by two 
lines drawn from the eye to the twe extremities. The 
anglo incladed varies inversely with the distance of the 
object—that is, an object at a distance of 200 yards 
has its apparent height and breadth doubled at half 
the distance, and so on. A square having ite sides Sin. 
is thirty-two times as high and broad as a square only 
jin, in the side. For the two to appear equal in size, 
the smaller mast therefore be placed thirty-two times 


nearer than the larger. Therefore, = = 6} yards 


for the distance; the }in. square must be placed to 
appear of the same size as a mark Sin. square, at the 
distance of 200 yards.—-ALFRED H. ALLEN. 


(12687.]—Optics.—A simple rule of three sum. As 
Sin. is to 7200in. (or 200 yards), so is jin. to the an- 
awer required. Answer, 6} yards.—QUERCUS. 


{12688.]—Fleas in Dogs.—Quite harmless at the 
proposed dilution.—OPaLINE. 


[12689.}—Worms in Pony.—Get some smoking 
tobacco, and dry it before the fire, rub finely into dust; 
a teaspoonful given with the first feed in the morning 
will have the desired effect.—N. O. 


(12689.] —W orms in Pony.—Give 60gr. of calomel 
at night, and 60z. of castor-oil in warm gruel in the 
morning; you can mix the calomel with his food, 
giving s dose once or twice a week; don't give him 
much work to do when under treatment.—OPALINE. 

(12689.]—Worms in Pony.—Take green broom 
and male fern green, and chop small; give him a 
handful to eat occasionally with his food, first thing in 
the morning best.—Jaok or ALL TRADES. 


(12640.] —Ice.—I believe that the cheapest freezing 
powders are made of two parts of common soda, and 
one part sal-ammoniac. The cost for freezing a gallon 
of water I cannot aay.— Jack OF ALL TRADES, 


UNANSWERED QUEBIES. 


— 


The numbers and titles of queries which remain un- 
answered for five weeks are inserted in this list, We trust 
aur readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow contri- 
butors. 


Since our laat Philanthropist has answered, 12191; 
“ Quercus,” 12291. 


12359 Salphurous Smell after Thunderstorms, p. 43 
12364 Hoist, 443 
12370 Liquid Rosin, 444 
12389 Electrical, p. 414 
12394 Fret-saw, 444 
12492 Grease on Leather Bands, 444 
12403 Brass Moulding, 444 
12405 Boiler for Model Steamboat, 411 
12410 Chemical, 444 
12411. Expansion Joints, 444 
1115 i To “ Pneumatic Lover,” 444 
‘ existance of Steel Pla 2 r 7 
12422 Seam Power, 4H F 


12425 Belgian Glass Trade 
12126 Plano, 445 n 


| be 


QUERIES. 


12702. — Photographie Enlargeme nts—Will 
some correspondent kindly give us details of the best 
method of making enlargements by development ?—G. N. 


[12703.]—Fuchsias.—I should be glad te learn the 
reason and the remedy, if any, for the buds and blos- 
soms of fuchsias bought at greenhouses or from the 
street barrows, falling off soon after they appear. I 
have tried a good and a scanty supply of water, indoors 
and ont, but with the same result. I have one which 
has shown twenty or thirty buds the last fortnight, and 
now every ene has drop —FUCHSIA 


(12704.)}—Miaple Veneers.—Having's lot of sawn 
maple veneers in which the saw marks are very deep, I 
wish to know the easiest way to work them up into 
picture frames. Also, if there is any way of making 
them pliable. Any suggestion will be received by—OLD 
HATTER. 

(12705.)—Eixtracting Vegetable 
Matter.—Can some one inform me 
e 
the yellow dye 
P. R. C. P. 


112706.]J— Labors 


Colouring 
how to extract 
matters from leaves or roots of plants, e.g., 
in roots of Angelica eylcestris ?— 


Purification.—An amateur 
chemist experiences a calty in remo from his 
laboratory unpleasant gases and smella, assing s 
current of air through the room only serves to impreg- 
nate the whole house with the obnoxious vapours. W 
some one kindly inform him of the usual and best 
methods of removing them ?—ALAsTOR. 


(12707.] Geometrical Query.—The following ques- 
tion was proposed in a recent oe Papi of the 
Government examinations in plane and d geometry, 
and to which I should be glad to obtain the answer: 
“What must be the position of a circle in regard to the 
pone plane in ordor that ita perspective projection may 

a parabola?’ And farther, I wish to know, what is 
the projection of a circle, ohuga to the picture plane ? 
It is certainly not an ellipse.—W. E. C. 


(12708.)—Liquid Resin for Violin.— Will some 
one give an opiaion on the liquid resin or colophony 
said to be superior to the ordinary resin ?—CoRELLL. 


(12709.}—Soundboard Varnish —Will “The Har- 
mopious Blacksmith” or any of “our” readers inform 
me how to make a varnish for pianoforte soundboards, 
&o.1_—YORKSHIRE AMATEUR. i 


(12710.}—Ginger Beer.—In making sérated ginger- 
beer I use the essence or tincture of ginger extracted 
from the root by spirit, but as this makes the water 
98 75 milky and spoils the sale, I shall be glad to know 

I can make a suitable essence in any other way. I 
have seen a dark red stuff called gin e, prepared, I 
believe, from the green root. Would this do, and if so, 
how prepared ? The aërated ginger beer sold in Lon- 
don quite clear and hasa cream on it, but I am at a 
loss to know what is ased in the preparation. Any in- 
formation how to get rid of the cloudy appearance will 
oblige. —SopawaTER. 


[12711.I— Height of Mountain.—Can any one in- 
form me how to calcglate the height of a mountain 
whose base is inaccessible, and the distance therefrom 
unknown ?—QUEROCUS. 


[12712.]—Linseed Oil—Can any reader tell me 
what can be best used to keep tin clean and bright 
where linseed oil is used about it? It stioke very fast to 
mae o: ana im cleaning brings the tinning off with 


(12713.)—Thermometer in the Shade—Thanks 
for inserting queries 12978, 12374, and 12875, p. 444; a 
slight correction is required in the first and second. 
For a deep well” read dip well,” and in the second 
query, with a diameter of 14{t. 4in., should be diameter 
of 14in. Will some of your obliging correspondents assist 
me with their opinion to decide the term of shady place 
wherein to hang a thermometer? The definition has a 
wide range. In my opinion, inside a garden summer- 
house the readings would be higher than in the hall of 
a brick or stone built house, while both positions would 
be in the shade.—GiLuem, Ontario. 


[12714]—Echo of Sound on Water.—A curious 
henomenon was produced here on the Ist July, during 
the festivities to celebrate the anniversary of Dominion 
Day. Barrie is built at the end of Kempenfeldt Bay, an 
arm of Lake Simooe, five miles long; on the above day 
a salate was fired from guns in Barrie, causing a momen- 
tary sound which died away, but revived again after a 
lapse of five or six seconds, then re-echoed as distant 
thunder away over the waters of Lake Simcoe; no 
sound whatever being heard during the interval of five 
seconds. How is this to be accounted for? Was the 
sound conveyed by air or water; if the latter, why was 
it not heard in the interval ?—Gi.LLem, Ontario. 


(12715.]—Ladies’ Fans.—Will some reader oblige 
the ladies with instructions how to make those 
pretty paper fans, which have little or no decoration 
about them, but are yet so elegant and attractive at 
fancy fairs 7—ADA, 


[12716]— Electrical Clocks.—Some time back Dr. 
Grabham and Mr. Fox gave particulars of their elec- 
tric clocks. Will either of these gentlemen kindly say 
what is the usual going or losing rate of one of these 
clocks ?—No. 170. 


(12717. —Watch Drills.—Will any correspondent 
so good as to inform me how to make watch drills 
small enough for pivots and hard enough for steel 7— 
DanreEx B. 


[12718.) -Potato Stains.—Can any of your readers 
kindly inform mo of anything that will take out the 
stain from the fingers caused by peeling or rasping 
potatoes? It seems to bea powerlul acid in the skins 
that does so.—ANTI-ACID. 


[12719.J}—Medical Coil.—I have two pint and one 
quart Daniell cells. Wilk either or all of these do for 
use with a coil for rheumatism, &c., or will it be prefer- 
able to abandon them, and get a quart bichromate cell 
forthis purpose? If unsuitable fora coil, how will the 
above Daniell cella do to work a olook instead of 
Leclanch:: cells ?—No. 170. 


kindly inform me in what cases the usual interrupted 
current of a coil is most suitable, and in what cases s 
steady continuous current is to be preferred. I suppose 
the continuons current will be obtained by setting ap 
the screw of the contact-breaker and not wing the 
contact to be broken. If not, what will be the best way 
to use the coil with this carrent ?—No. 170. 


[12721.]—Hydraulic Muchine for Blowing an 
Can any one give me a description of s 
hydraulic machine for blowing an organ, and explain 
the principle on which it works? Is it on the same 
principle as a steam-engine, the motive power being : 
colamn of water, and what is the cost of one for a small 
organ ?—W. B. 

[12722.]—Coal Getting.—Having seen a little now 
and again relative to coal and coal getting, will some x 
our subscribers be kind enough to tell me the ben 
system of getting it at the present time by machi- 
nery? I have seen s sketch of a sawing-machine, with 
boring-bar and cutters, working, with crank and two 
oylinders, by oomp: assed air, the said bar radiating 
while revolving, and taking a sweeping cat. This is 
called Davis's, I believe. Another one was a Mattock. 
fixed at the shaft end by a joint, and worked mid-wsy 
up the shaft by cylinder, £c., after the style of a mas 
hewing it. These were in use some years ago; what 
have we now ?—INQUISITIVE. 


(127238.]—Compressed Air.—Having ssen in th 
ExdlLIsAH Mecuanic that compressed is used fr 
driving coal-getting machinery and rock mach 
nery for quarrying and tunnelling, what is bes 
method fur getting this compressed air for the pu- 
pose 7—INqQuISITIVE. 


[12724.1—Tobacco Culture.—Wanted to know a! 
about the cultivation of tobacco and manufacture co 
cigars, Cuban principle preferred, by an old saflor, who, 
by wear and tear of a r’s life, was com to setu» 
on this island two years ago, and ha been conside:- 
ably benefited by this fine climate God's blessing. 
is now desirous of earning an honest penny in the abore 
Une. — WII. Warton, Jamaica. 


[12725.)—Fused Chloride of Silver.—Can any d 
“our” able readers kindly inform me as to the meth 
10 latas be u ait Ai 8 14 3 5 
zinc plates for es“ ba ve 

the chloride from the nitrate, in the usual manne, 
but have signally failed in the operation of fasting i 
My fused cake presents the ap nee of a gray, hari. 
and gritty substance; thet sup ‘with the battery is a 
a brown and somewhat soft and transparent form. [ 
should feel greatly obliged if some one can kindly cho: 
me where my error lies.—ARGENTUX. 

[12726.] —Motion of a Sailing Boat Would am 
of “ our” correspondents kindly explain the followiz:z' 
When a boat is sailing as near “the winds eye” as p>- 
sible, the force (the wind) which is csusing it to ow 


is being applied in nearly an te direction to ths 
in which the boat is sailing. y., then, does the bas: 
gail as it doea—why not in an direction? Ais; 


when any thin, flat body (a alate, for example) is 
evenly on the 8 of water, and allowed to z 
does so in a zig-zag manner, and not straight dəs: 
though the attraction of gravity and (apparently) tz 
5 of the fluid are equal at all parts of its sx 
face.— OB. 


(12727.|)—Ciroulating Library.—Is there in Læ 
don a circulating library for scientific and techs 
works ?—FaBER. 


12728] — Wave Pattern.—I should be ms 

obliged foy an explanation of the wave form for in- 
ABER. 

I12729.] - Breech-Loaders.— Would some fells<. 
reader, who is well “up” in arms, give us some dra vin 
similar to those of the “Berdan in No. 836 of the ax: 
celebrated breech-loading systems now in use. boa ?: 
heavy guns and small arms? I should more parziealsris 
like to see the Westley-Richards and the Prussian sysan 
for heavy guns.—F ABER. 


{12780.)—Weir’s Sewing Machine.—I should ia. 
obliged to “ Jack of All Trades” if he would explain tis 
way to set a Weir sewing machine. We have ons = 
these machines (which, according to the advertiaem=> 
cannot get out of order), which will work pretty well {1 
a few stitches, then either cet the cotton or dre 
atitches.—H. E. 


[12781] — Hand Pad.— Would some fellow reader x: 
kind enough to explain the manner in whieb hand pes 
or tool handles are made for holding tools with tangs -e 
the customary form, as I wish to make a eet of tools v 
fit into the same handle ?—H. E. 


(12782.)—Glass Paper.—Can any practice mt 
give me any information as to the material a-: 
fasten on the glass to paper for the use of cat 
makers, &.; bow it is applied; and also the cast a: 
machine for grinding the glass for the purpose? 2 
answer will greatly oblige. —STrapacona. 


(12733.]—Measuring a Cob Thatching.—=- 
some reader kindly inform me where are the pre 
places to take the measures for measaring the thirri 
of a round stack commonly called a cob? - W. BCI 


112734. Cement for Greasy Strapping.—I =: 
heard of a cement for the above which adheres 4 
and is ready for use in a fow minutes withoal the a 
stitching. Would some kind reader give me the rap 


T, . e 


[12795.] - Barometer and Clock Rate.—I «: 
somewhere a notice of the new clock at Greenwich. 
which it was stated that the influence of varviay ps 
sure on the rate could be easily allowed for. 
„F. R. A. S., or some one connected with the Nati- 
Observatory, supply the soale by which this corrsa..- 
is applied /—Ruo, 


(12736.]-Cement on Postage Stampe.— WAE 
it ?—Kuo. 


112737.]—Size of Globe and Speed Rate 
Rotation.—Will some of your readers be so kin 4 - 
set me right (if I am wrong) in the following: © ! 
revolution of globe in 24 hours gives 8 hours dis u- 
to give 8 hours diameter must travel 1.00.2 miie: » 
hour, 24,000 miles in 24 hours. It makes 865 rewe 
to form iour sea30ns—spring, summer, ammu ma. 
—one year. It follows tLat the globe travels A7 


(12720.)—Medical Coil.—I shall be obliged to some miles u year. Circumference of globe, 34,00) . 
of our electrical or medical correspondents if they will | diameter, 8000 milcs; speed rato of rotation, 1.0. | 


' What is the cause of this 


} 


the same place on the 


Tome of your readers 


i 
' 
i 
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an hoor. Circular course of globe 865 times ae than 
itself, being one revolution in 24 hours, gives tance 
8,760,000 miles to make four seasons.—BALCAIRR. 


[13788.]—Graphite Cells.—To Gro. Fox.—Will this 
correspondent tell us if his graphite cells answered his 
expectations of a year since?—H. H. G. 


112789.] Geometrical Theorem.—Po'nt (I) fs the 
intersection of A D and F C in Problem XLVII. of Euclid, 
Book 1; point (2) the intersection of FC, B K, A L; point 
(8) the intersection of AE, BK; point (a) is the 4th 
point. Show that a circle may be described through the 
4 points (A), (1), (2), (8).—Taztamu, Horsham. 

12740.) —Lever Escapement.—I have a rack lever 
and to detach it. It has a small escape-wheel. 
Would it be better to put a new escapement to it or merely 
pat a new fork and roller? Would any brother be kind 
enough to give me proper depths ?—No Sorr SOLDER. 


[12741.J—Leather Machine—I experience great 
difficulty in getting leather of one uniform thickness for 
covering pianoforte levers, &c. Can any of our readers 
give me a design or suggestion how to make a small 
machine for the purpose ?—PIANOFORTE REPAIRER. 


(12742.)—Portsmouth Harbour Steam Bridge. 
an any reader give me a description of the steam 
bridge that runs across Portsmouth Harbour ?—Cox- 
STANT SUBSCRIBER. 


119748.)—Essence of Wood Smoke.—Would any 
of my fellow readers furnish me with the recipe for 
making essence of wood smoke, such as is used in curing 
bacon, hams, &0., instead of the usual unsatisfactory 
vay ot sending them to the carpenters, &c., to be hung 
in their chimneys? An answer to the above through the 
medium of the ExoLIsa Mecuanto would greatly oblige 
—An ANXIOUS ONB. 

44)—Martini Rifle.—Would “Artillery Cap- 
or some one uainted with the working of the 
Martini or Westley Richards, e the action of the 
extractor, and the manner in which it pitches out the 
empty cartridge case? Also state whether it 1 
za 0 soe bette neck cartridge, or ponia ae used 
o ordinary Boxer cartridge, similar to that used 

in the Snider ?—A. L. 


[12745.)—Hen Keeping.—Will much feeding with 
dry Indian corn have any bad effect upon hens? Will 
it canse them to lose the use of their ?—H. K. 


[127446.)—Screws for Woodwork.—Will some one 
give me a description of the best way now in use of cut- 
ting screws for wood, metal sorows, but for wood work? 
the best means of making the cutters for the same ? 


—WILLING To LEARN. 

[12747.)—Roasting Jacks.—Oan any one give me 
fall de how to make and fit in the A 
meat jacks, so as to work easily but with the greatest 
strength? Also if there are any other means used than 
the spring for the working of jacks?—WILLING ro 


[19748.]—Transparent Oement.—Can any one tell 
mo of the best compound or chemical to be used as a 
liquid first, and afterwards to set as a hard substance; 
but after setting to have the appearance of water? 
Wroime To Me 


[12749.]—Punching Holes in Sheet Brass.—I 
wish to punch out some small ciroular pieces of sheet 
brass by hand. Which will be the best means of doing it 
20 as to leave the pieces as clean on the edges as I can ?— 
Wiuiume ro LEARN. 


[12750.]—Steam Yacht—I „possess the only attempt 
at a steam yacht in the port of Melbourne. Bhe is 28 
long by 6ft. Ain. beam, pro by a one-horse inverted 
cylinder engine (screw) bore „ Stroke, 4Zin.; pro- 
peller, 18in. diameter; 18in. pitch; pressure, 85Ib.; 
speed, 5 knots. Bost and engine both my own (amateur 
build. The boiler is of copper, and is made by a trados- 
man—it is Sft. high, with rounded dome, and 3ft, dia- 
meter, vertical fine, outside of copper, Slb. to square 
foot. Firebox of 6lb., crossed by two Galloway tubes. I 
should like to hear some comments from some of my 
home brothers, ma mre | as to the preasure I may 
carry with safety. Would 60lb. or 60lb. be safe, and if 
80, what pressure of cold water would be a suffieient 
test ?—Finx-F vy. 


(12751.]—Improved Æolian Harp.—Will Mr, E. 
B. Fennessy be good enough to answer the swine 
Queries? — What thickness is the sounding-board? Wha 
is the inside height of box above the strings? What is 
the distance between strings? Does one bridge at each 
end carry all strings, or has each two separate 
bridgos? Are they ordinary small fiddle-strings?—A, 

ASWELL. 


[12752] —Nervous Excitement.—"T. L. V.” in his 
article on“ Constipation,” in laat week’s number, alluded 
to “a remedy which has the power of allaying nervous 
excitement and strengthening the great nervous 
centres.” Could the writer of the article just men- 
tioned, or any of your readers, give a professional 
gentloman a definite ides of the means to overcome this 
terrible detractor of his efforts in publio as an instru- 
mentalist ?—TREMOLO. 


(12753.}—The Moon.—1 have been much puzzled to 
Ascortuin the laws regulating the moon's motions in de- 
olination, and with your permission will see if any of 
your astronomical readers can assist me. I have searched 
at least half-a-dozen books on astronomy, but fail to get 
from any of them an adequate ez piana ton. If I takeo a 
Nautical Almanac for one year I find the declination is, 
say 18° north and south; if another, 25° north and soath, 
variation, and does it occur in 
a cycle coming to the same number of degrees north and 
south in a certain number of years? Is there any cycle 
in which the moon returns to the same position in the 
heavens with rean to the earth on the same day in the 
zame month, aud being also at the same time in apogee or 
Derigee, or at the same distance. I should very much like 
to know whether there is any poroa in which the cycles of 
the moon's motions and poaitions will return to precisely 
same day after a certain number 
of gears, ao that there is an exact repetition of these 

sitione with the apogee and ee of the moon and 

er positions in declination. I do not know whether I 

ave made my meaning sufficiently plain, hnt perha 
understand my difficulty. The 
doubtless easy to under- 
all about it, but to the tyro in 
puzzliog, and the way that the 


motions of the moon are 
stand to those who know 
astronomy they are very 


| so-called popular books set about to explain or half 


explain the subject, only makes what is already s con- 
fusing subject worse confounded.”—W. L. BROWN. 


{12754]—Cheap Firewood.—We shall feel obliged 
if any of your numerous readers would give us infor- 
mation about a cheap firewood made inflammable by 
the sddition of rosin. We have saw mills in a very 
poor neighbourhood, and now that coal is twice the 
price it was last year, we fear the coming winter will be 
a very trying one. Every year coal tickets are distri- 
buted, but what is very much wanted isa firewood that 
would enable a poor porson to boil a kettle without 
keeping up a fire all day. Any hints as to the mode of 
making such will much oblige.—OLDEN AND GIBBS. 

[12755.]—To ‘‘ Jack of All Trades.“ — Will Jack 
of All Trades” please look at q. 11964, p. 812, and tell me 
why the curd soap acts quite the contrary to what he 
said ?—J. B. SHARPLEY. 


HESS. 


— —— 


ALL communications intended for this department to 
be addressed to J. W. ABBOTT, 7, Claremont-placo, 
Loughborough-road, Brixton, 8. W. 


The great Earl of Chatbam, upon being complimented 
on one of his finest strokes in politics, is reported to 
have said that be deserved little praise, for his success 
arose only from having been checkmated by discovery, 
the day before, at chess. And in his speech in the 
House of Lords, on the 20th Jan 1775, relative to 
the affairs of America, he said, The hour of danger 
must arrive in all its horrors, and then these boastfal 
ministers, spite of all their confidence, and all their 
mancuvres, shall be forced to hide their heads. They 
shall be forced to a disgraceful abandonment of their 
prosent measures and principles ; pres ig which they 
avow, but cannot defend ; measures w they presume 
to attempt, but cannot hope to effectuate. They can- 
not, my Lords, they cannot stir a step; they have not 
a move left; they are checkmated.”—From ‘‘ Game of 
Chess,” by P. Peart, published 1817. 


ENIGMA I.—By F. HxALxV. 


White. 
K on Q2; Q on KKt2; BonQB7; KtonQ4; 
Pon OB. 
Black. 
KonQB5; KtonQB4; BonQRB2; Pon K Ba. 
White to play and mate in two moves. 


PRoBLex XII.—By C. W. (Sunbury). 
Black. 


White. 
White to play and mate in two moves. 


—— 


SOLUTION TO PROBLEM X. 
White. Black. 


1. RtoQ 8. 1. Anything, 
2. Kt or Q mates, ace. 


J. L. B. (LAverpool).— You cannot castle when your King 
is in check, and ehecking your adversary’s King does 
not interfere with his privilege of castling. In reply 
to your other questions, we advise you to get Lowen- 
thal’s or Staunton's works, olther of which will afford 
you ample course of study. 

W. Nasu.—The idea is somewhat similar, but the posi- 
tions are not identical. Soores of problems admit of 
the same coincidence. For instance, how many times 
has the Indtan Problem been served up, and by some 
of the best composers, too ? 

F. C. ColLLIxs.— The problem appears to be perfectly 
correct and very good. 

A. W. Coorern.—The last two problems are neatly con- 
structed, but rather easy; they are, however, marked 
for insertion, 

M. L. Marrs (Swanzea).— Wrong in both instances. 


G. J. SLATER (Bolton)}—Your problem (No. 27) admits of 
a solution in three moves 


Kt to Kt 7 Kt to 0 8 Kt to B 6, mate. 
0 K moves (2) K moves (3) 


The other is correct and good, and it shall shortly 
appear. 

Correct solutions to Problem X. have been received 
from 8. M. Barker (Kensington); A. R Moli son 
(Swansea); G. C. Heywood (arest Torrington); E. T. 
Grays; R. L. Conderford; J. E. Lines; J. Pearce: 
James ; W. Nash (8. Neot's); Aleph (Bed- 
ford); Argo (Yarmouth); A. W. Cooper; H. Cherry ; W. 
Airey (Woraley); F. C. Collins; A. G. (Islington). Ali 

others are wrong. 
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ANSWERS TO CORRESPONDENTS. 
— — 


% All communications should be addressed to the 
EDITOR of the Enauise MROHANIO, 81, Tavistoch-strect, 
Covent Garden, F. 0. 


HINTS TO CORRESPONDENTS. 


answered 
post. 6. Letters sent to corresponden 

under cover to the Editor, are not forwarded; and the 

names of correspondents are not given to inquirers. 


The following sre the initials, &c., of letters to hand 
up to Tuesday morning, August 20, and unacknowledged 
ow. 
G. C. Prioe.— Wm. Fryer.—J. Gadsby.—P. W. Spencer.— 
Bernard Davis.—W. H. Collins.—J. W. Stuchberg 
Wonder.—E. L. Daniel.—E. J. Rowley.—W. Davenport. 
R. G.—F. R. Leyden.—G. Buriand.—James Dine.— 


r. — Tub. — 
Zealous.—J. R., an- Wom Cornwall—Glasgow Arti- 
san.—J. B. Q.—EB H.—Joe.—Kendal Saddler.—Out- 
enious Whitesmith.—0. M. M. B.—O. Gaudibert.— A 
brarian.—E. Ward Jackson.—E. J. W.—Rev. J. M. 
Taylor.—B. Terret.—John F 8. 
Camera. —R. C. T.—E. W. Pullen.— Macpherson. 
—South Devon.—P. France.—Thos. Hackett. — A 
Coun Smith. Wareham.—H. J. W.—J. P 0 E.— 
J. D.—J. K. P.—Dr. he ee W. Barn- 
ham.—J. D. H—OJd ps.—R. L. B.— 
Optical Bricklayer.—Hants Farmer.—Athol Jack.— 
J. 8. M.—Loach—An Athlete—Aplarian—M. A-. 
M. Colles.—Linea.— . Selwyn.—Zeta.—Alfred Thos. 
Jenkins. —Philo.—M. Paris.—Nitrogen.—W. Weldon. 
D. A. Adams. Hugh. -A Constant der.—Halcairn. 
—Herbert.—F. Stewart.—A. J. Jarman. — Etna. — 
Analyst.—Stump.—One of the papuh Branch.— 
T. Tebeck, —8. Grainer.—O. 
n. R. L. 8. — A., 
Liverpool. — Photo. Bristoliensis.—Vircas.—Levatt. — 
Mutual Tom.—M. P.— A. B. O.—0. B. Shaw. Ohester. 
—An English Mechanio.— A. Jote.—Proved.—Senecio. 
Wohn Hunt.—W. Bright—P. L. Simmonds.—Bobo,— 
The Harmonious Blacksmith.—Hyrab Sen. — Oall- 
fornia.—Emigrant.—M. A. B.—A Poor Irishman.—F.W. 
—Olinchey.—G. E. L. 8.—8. Bottone.—H. H.—H. B. B. 
—Science and Art.+Sigma.— Centrifugal Force. — 
Boctus.—Nemo.—Q. Yorke.—Associate.—V. Cambridge. 
J. Snellgrove—Falcram.—James Tresise.—E. R. 
Johns.— James Bellows. — Ramsgate Subsoriber. — 
G. H. G.—O, H. W. —Comus.—J. r—E. M. J. 
—R. Cuthbert.—Thos. B. Blindley.— Wm. Wray.— 
W. H M—Hy. Nerthoote.—Doabtfal—O. Lucers.— 
Mechanic.—Oanny Soott.—A. G. Boyd.—Fred. Walton. 
—L & 8. Mason.—John.— W. H. F.—Philanthropist. 
Salvator. -H J. Wilson. —E. L. G. 


AB vee impracticable, so far as we are oon- 

cern 

H. B.— Tes. Consult a solicitor. 

YaNKEE.—Put your question more plainly. What plates 
do you mean ? 

Ourdzxious WHITESMITH.—Oould not say without see- 
Ele drawings. The furnace sent this week is in 


ciple too much a repetition of the other to be worth 

serting. Kindly take a little more care with your 

sketches. The last inaccuracy was due to your indis- 
tinct drawin 

A Stupeyr.—See review of Mr. Collins's book on Per- 
spective,” on p. 527. 

3 Gwilt' s Enoyolopædia.” 2 See back 
vo 

Onn THAT Tarxs.—Oannot appear as a query. 

H. Wasumoron.—Write Bennett Woodorott, Govern- 
ment Patent Office, Southampton Buildings, London. 
Your local bookseller should e his agent; there 
is great neglect somewhere. 

H. R.—We cannot be 5 la We shoald 
5 if we complied with your wish, requests from 

scribera to draw up their wills for them, which 
we could only do on condition of being allowed to 
insert a handsome legacy to ourselves. 

Scpsceisce (Bristol), a. L. (Hindley), and J. Pugh, are 
referred to back vols. 

InQuIRER.—For information on mushroom culture see 
letter 65, p. 400, Vol. XI. 

Tim.—For description of instruments for describing 
ellipses see Pp- 502, 548, 595, and 618, Vol. XL 

IngurIReER (Har )—Ask at any chemist'u. 

James Hurre.—For information on ferns see reply 
2417, p. 98, Vol. XI.; also indices to other back vols. 

RITUALIST.—The incense used in the services of the 
Church isbensoin. You cannot make“ it. 

APPRENTICE Turnnen.—Write Lockwood and Oo. or 
Lon s for a catalogue 

J. W. Dumrap.—Thanks for your sketches. Mr. Proctor 
has, however, in a contribution which appeared in 
our last, treated on the subject, giving illustrations of 
spots of a later date. 

Tom-Tiv.—If you will define what you mean by “point 
of time in contradiatinction to the time indicated 
by the hands of the clock, we will endeavour to 
answer your very h qaeation. 

G. W. Lezps.—Directions for making picric acid are 
given in replies 4604, pp. 578 and 598, Vol. XL 

C Narunat.—Ask a p question embodying what 
you want to know about the duleimor. 

DauIxI. B.—For information on six and twelve lens 
opera glasses see reply 4999, p. 91, Vol. XII. 


or. 
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D. P. L.—For informastion on the construction of the 
metronome see p. 161. Vol. XI. 

Joun RAE (Ssdney).—Vol. XI. is out of print. We have 
sent you for your friend Vols. XIL, XIII. and XIV., 
and three blank enses. The cost of these, deducted 
from the sum remitted leaves enough to pay Mr T's 
subscription up to April 11. 1873. Vols. and cases sent 
to firm named in your letter on Aug. 15. 

CAREFUL, Bertha, David Long, and G. 8. are referred to 
indices to back vols, 

C. H. W. Brcos thinks that “a mathematical column 
would be an estimable boon to wany.” He says, “I 
am supposing that euch a column should not degene- 
rate into mere puzzle pages and eatch questiors, but 
that the questions and solutions shonld be valuable 
to the many, not the few.” If no better one, like to 
Mr. Proctor or E. L. G.“ would undertake the re- 
sponsibility, I offer my services. I know I cannot 
compete with these gentlemen, yet I think I know 
what would be valuable to the student, both theoretical 
and practical.” 

HTRAB Sen.—The reason mentioned was not the only 
one that stood in the way of the insertion of your 
letter. A love of trath, for its own sake, independent 
of personal conaiderations of any kind, should be the 
primary and prevailing consideration in scientific 
controversy. We cannot comply with your request as 
you do not give your addt ess. 

JoHan.—You wero referred, as you are now, to indices of 
back volumes. 

GUINEVERE, J. Wallis, Ibid, Hannibal, Wm. Millard, 
W. Hindley, Poblican, W. B. M., your queries are ad- 
vertisements. See Hints to Correspondents. 

W. MII.LARD.— Your query is rather beyond our line. 
Ep. H. M.—First query not in our way. Second query, 
Sheridan was the author of School for Scandal.“ 

J. T. H.— Pray consult a medical gentleman. 

A. G.—The Metropolitan Institution for Diseases of the 
Ear, 32, 8ackville-street, London. 

Next WEEEK.—We have an unusually large number of 
contributions standing over for next week from many 
of our esteemed correspondents, including F. R. A. S., 
Sigma, Mr. Proctor, E. L. G., J. K. P., Saul Rymea, 
The Harmonious Blackamith, W. R. Birt, S. Bottone, 
Jack of All Trades, and dozens of others. 

AnTI-FLATTITE.—We do not intend to rermit another 
discussion with those who believe that the earth or 
the moon is flat and not round. We beliove Charles 
Rabache has some theory of the moon being egg- 
shaped, or something of the kind. 

CH. RABAchE.— our letter (both for {ts matter and its 
manner) on the moon is unsuited to our columns, and, 
in our opinion, to the columns of any scientific pape“. 
aoe same remark applies to your letter on centrifagal 
orce. 


TRE Bur DO News,” No. 919, Avoust 16, CoNTAINS 
Brick-Box Architects; Furniture, Bronzes, and Ohjeets of Vertu 
in Sir K. Wallace's Collection at Betbnal-Green: The Idea of March; 
Critical Notes on Great Italian Arcniterts—XVI.; Stoves; The 
Brizhton Aquarium; The New Law Courts; Lightning Rade; 
Fanitary Science at the British Medical Anenelation: The sheffield 
Permanent Building Society: The Roval Archmological [natitute at 
Routhampton: The Portland Breakwatar; Notes on Karthwork.— 
XIII.; British Archwological Association: The Strength of Brick- 
Work; Wesleyan Methodism and Chapel Buil ling; Architectural 
Associstion: Building Intelligence: School Boards; Correapon- 
dence :—'' Greek versus Gothic ;' Plymouth Architecture; B, Mary- 
le-Strand Church; Ventilating Tronzh Junctions for House 
Drainage; School Planniug Competition; Intercommnnication; 
Water Supply and Sanitary Matters: Our Office Tahle; Chips; 
Trade News :—Waces Movement; Tendera; Illustrations: Design 
for a Town Hall for a Country Town, Bonth Elevation. Datail of 
Eutranoe and Window over in Tower of Ditto; Ground and Firat 
Floor Plans of Ditto: Designed by Mr, Alfred Reading. Price 3d. 
past free, 80d. Published at 81, Tavistock-street, Covent-gardoen, 
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APPLICATIONS FOR LETTERS PATENT DUBING THE 
WEEE BENDING AUGUST 18, 1872. 


2266 R. Mflbarn. Whitechapel, and H. Jackson, Leeds, for im- 
provements in apparatus for drying or pulverising, or for drying 
aud pulverising sewage deponit., manure, cement, chemicals, grain, 
malt, and some other matters or materials. 


2267 T. Bean, Livernool, for improvements applicable to folding 
machines for perforating, panctaring. indenting, separating. or 


dividing newspapers and other like sheets during the process of 
being folded. 


3245 W. Morgan-Brown, Sonthampton-bnildings, for improve- 
ments in apparatus for raising water. A communication. 


2269 H. 8. Flood, San Francisco, U.S., for an improved corset. 


2270 C. Dreyfus, Ra‘cliffe, Lancashire, for improvements in 
dyeing and printing textile fabrics, 


2°71 A. Friedmann, London-wall, City, for Improvements in 


Ue haa for feeding steam boilers, and for raising and forcing 
nids. 


2372 F. Jackson, Whintatter, Cumberland, for improvements in 
slide valves for steam- engines. 


2273 F. Jackson. Whinlatter, Camberland, for improvements in 
alide valves for steam engines. 


2274 G. Rydill, Dewabary, for improvements in machinery and 
apparatus for dyeing or staining animal and vegetable substances, 
so suitable for drying the same, and for bleaching purposes. 


2275 R. Hutton. Whitby. Yorkshire, for improvements in the: 
construction of atove pipes for blast and other furnaces, 


2°76 W. B. G. Bennett. Nichols-aquare, Hackney-rood, and J. C. 
Watt. Lancaster-rosd, Notting hill, for improveimenta in the pre- 
Paration of asobalte, and in the application thereof to the con- 
struction of roads and footpaths, aad other purposes, 


2277 E. P. H. Vanghan. F. C S,. Chancery lane, for improve- 
eae in the treatmont of phosphates of lime. A communica- 
on. 


2278 J. F. Meakin, Baker-street, Portman-aqnare, for an im- 
proved method of readily and effectusily securing to sliding 
window aashes plattod Hine or other matériil now in partial use, 
axd which he calle a tobniar sash-line bolder. 


2279 I. Brown, Edinburgh, for improvements in the treatmont 
of sewage and io the manufacturing of manures. 


2280 J. H. Johnson. Llacoln's Inn-flelds, for improvements in 
water meters, A communication. 


2281 A. M. Clark, Chancery-lane, for improvements in breech- 
loncing fre arma. A communication. 

2392 8. Haseltine, Sonthamoton-bnildings, for an improved 
Process «f converting cast iron into steel. A commanication. 

2233 BB. J. B. Milla, Sonthampton-hailtings, for improvemorts in 
rotary engines and purapa. A o mmunication. 

2.1 W. H. Dilnatt, Old Kent-road, for an { . 
tion of furnace fire bar. e 

2 T. Whi'ehesd. Holbeek. Lee's, 


machinery for combing wol, 
stances. 


, for in provem uta 'n 
co tou. Max, and other tl .cc us sub- 


2 A. Browne, Gracechurch-atreet. City, for improvements and 
modifications in the treatment of phosphate in general, and in the 
production and purification of phospholic acid and its combina- 
tions. A commanication. 


2257 P. A. Dormoy and F. A. Paget, Seymour-chambers, Adelphi. 
for improvements in pudding faroaces. 


2:88 T. Laycock, Sktpton.in-Craveo, Yorkshire, for improve- 
menta in the constraction of sewing machines. 


2299 C. Levey, Sussez-road, Holle way, for improvements in 
stcam-engines. 


2200 A Crowther, Lockwood, Torkshire, for an Improved merra 
or apparatus for the drying of varna, which improved means or ap- 
paratus are also applicable in the use of tentering machines. 


2291 B. J. B. Mille, Southampton buildings. for improvements in 
the manufacture of match and other boxes of paper, pasteboard, 
thin wood, or other flexible material, and in machinery for mana- 
factnring the same, and in apparatus for sanding match boxes, A 
communication, 


2792 A. Tylor, Newgate-streat, Citv, for improvemonts In ap- 
Paratna and arrangements for the watar supply of water-closets 
and baths, «nd preventing waste, applicabie also in whole or in 
part for controlling, regulating, aod arresting the flow of liquids 
and fluids, and preventing waste. 


2298 J. Young, Kelly, Renfrewshire, for improvements in ob- 
taining motivo power, 


2294 A. Pringle, Berabrook, Ireland, for improvements in the 
treatment of flax and other fibrous substances. 


2295 W. 8. Hudson, New Jersey, U.S., for improvements in 
locomotive engines. 


2296 G. Haseltine, Sonthampton-haildin gs, for improvements 
in machines for the manufacture of gas. A communication. 


2297 J. Flotcher, Ashton-under-Lyne, nd S. Fletcher, Tatleworth 
Lancashire, for Improvements in indicators or yarn- counters for 
mules and actuated by the cam shaft of mules. 


29293 G. F. James, Salford, Lancashire, for improvements in the 
manufacture of fuses, and ia the machinery employed therein. 


2299 A. C. MacLeod, Cumberland, for improvements in the 
means of imparting motion to drills charne, and other machines 
where a ru vid alternating rotary motion is required. 


2300 K. Norman, Bayswater, for an improved sewing machine. 


2301 J. Fielding, Manchester, for improvements In apparatus 
for conveying signals from one person to another in railway trains. 


2801 D. Greig and T. Gillott, Leeds, for improvements in coal - 
catting machines. 


2378 E. G. Binner, Billiter-eqnare, City, for Improvements in 
traps for preventing the passage roxioun gasses from sewers or 
draine throug!) pipes communicating therewith 


2901 W. A. Bovden, Harrisburg, U.S., for an improvement in 
axle-boxes for rui'way bara, 


2905 H. E. Towle, Badge.row, Cannen-streot, City, for improve- 
ments in machine for tmning screws, bults, and blanks for wire or 
rods, A communication. 


2306 A. H. Hart, Gresham-street, City, for Improvemente in the 
manufacture of fasteners for binding papers and other materials, 
and machinery for the same. 


2307 E. T. Hughes, Chancery-lane, for improvements in bed 
bottoms, Ae mmunleation. 


2308 C. F. G dand, Paris, for an improved revolving pistol, which 
may be disamoun‘tad without tools. 


23°9 C. Richardson, Gracechurch-streot, City, for improvements 
in looms for weaving. 


2510 J. Donglas and J. Scott, Sunderland, for adjusting com- 


poes correcting the same, and taking bearings by cay and 
night. 
D. 


2811 Whittemore, Boston, U.S., for Improvements in 
machinery for peqaing boots and shoes. A commnnication. 


2312 G.G. André, Dorking, Sarrey, for improvements in rafeing 
or forcing water from mines, wells, or other places, and in ap- 
paratus therefor. 


a N. Themas, Glasgow, for improvements in motive-power 
engines. 


2314 N. Thomas, Glasgow, for improvements in heating feed- 
water supplied to steam-boilers and in generating steam. 


2315 W. Hushand, Hayle, Cornwall, for improvements in steam 
hammers and stampers, 


i 1905 A. L. Fyfe, Noble- street, City, for an Improved scarf box or 
older. 


2317 W. Grown, Gray's Inn - road, for an improved apparatus for 
tilting caska and barrels 


3318 J. Henderson, Glasgow, for improvements in converting 


cast iron into ateo' and wrought iron, and purifying cast iron for 
foundry and otber purposes. 


2819 H. C. Lobnitz, Renfrewshire, N.B.. for improvementa in 
generating steam and in the apparatus employed therefor, which 


improvements are also applicable for heating fluids and for heating 
or evaporating Liquids, 


2320 E. Russ, Winchester, far an improved pack ce box or 


receptacle for keeping or holding wines, spirits, or other liquids 
during transport or otherwise. 


2921 G. Haseltine, Southampton -buildings, for improvements in 
reed organs. A communi:ation. 


2322 W. E. Gedge, Wellington-street, Strand, for a new or 
improved mannfacture of cordage and of woven fabrics from the 
textile material of the hop plant. A communication. ‘ 


2328 J. C. Michelet, Dieppe, Francs, for a new system for cnn- 


verting a alow alternate circular motion into a rapid continuous 
circular motion. 


2824 W. E. Gedo, Wellington-street, Strand, for an improved 
portable pump. A communication, 


2925 E. T. Hnghes, Chaneary-Jane, for {Improvements in 


machinery or apparatus for dressiug lithographic stones. A com- 
manication, 


2328 C. Catlow and W. Overton, Lancashire, for improvements 
in looms for weaving, * 


2327 E. A. Calahan, Southampton-builiings, for improvements 


in telegraphic printing instruments, and in apparatus connected 
therewith. 


2328 E. Packard, jun., Ipswich, for Improvements in the manu- 
facture of superphosphate of lime and artificial manure, 


2329 G Haseltine, Sonthampton- buildings, for improvements in 
machinery for manufacturing cigars. A commonication, 


290 G. De Lara, Fleet street, for an imoroveament in the mana- 
facture of all descriptions of blotting articles, and the utilisation 
of blotting paper. 


2231 C. M. T. du Motay, Parte, for an improved mechanical and 
chemical mathod of epnrating the caat irona ſa order to allow the 
same to be directly or indirectly tranformed into iron or steel. 


3332 J. Doare. Glamorganshire, for improvements in the manu- 
facture of artificial fuel. 


2333 T. Wrightson, South Stockton-on-Tees, for improvements 
in hydraulic hoista. 


PATENTS SEALED. 


I0 J. C. Calvert and J. Tavlor, for improvements in apparatus 
for heating water, steam, or other fluid. 


BAL J. G. Cunningham and J. Corbin, for an improved agent to 
be used in the preparation or productiva of baths. 


962 A G. Bell, for an improved galvanic belt. 


ant A. O droyd, for improvements in the manufacture of india- 
rubber aud other tobacco ponches an! purges. 


908 E Seyd. for an improvod method of casting bars or plates of 
silver and wold ond the montis for such purpose, also an improved 
method of roving anch aid biras to redara them to the proper 
thiekuens for rnanatactaring into coins ant madals. 


374 J. Elwards, for improvements in loeke. 


7 G. W. Lamb, for Improvements in the manufacture of 


boots and shoes, and machi:ery or apparatas to be used therein. 


SA4 J. Phillips. for improvements in sbips' algual lamps. 

ans W 8. kntherland, for improvements in welling or uniting 
plates, tubes, anl one N iroa or steel, and in means 
apraratus employed therein. 5 

1695 G. Smith. for an st Bir instrament for clipping bat: or 
won! from horses or other animals. 

400 E. Jones, for an improved construction of military apalJe + 
shovel. 

403 W. Willough>y, J. Willoughby, 8. Willoughby. for mie. 
ments io steam stamping machines for ores and other bars 
substances, 

407 T. Gibb and C. Gelstharp, fer imnrovementa in the . 
«truction of furnaces fer carbonating or drying alkaline salts aad 
other substances, and in the method of working the same. i 

416 A. Ctesswell, for improvements in apparatus fur straining 
or filtering Hqaids. 

446 T. MeN. Wilson, for improvements in the mode of eri 
apparatus for refining or purifying oila. ` 

476 R. Ed warde and T. Robinson, for improvemente in tis 
construction of farnaces for heating, puddling, or melting uss 


steel, or other motala. 

619 W. F. Heshaysen, for an satomatic water or other 5 
regniator. 

581 R. Nuttall, for improvements in shuttles for looms. 

559 W. J. Marphy, for an improved system or metbod 4 
rifling" applicable to fire-arma and ordnance. 

681 G. H. u. Brandauer. for {mprovemente in metallic pens, 

1141 F. Alekan aud I. Alekan. for improvements in screw sice: 
for shirts, enff:, and almilar pnrposes, 

1270 W. Morgan-Brown, for improvements in steam federt. 

1850 W. Morgan-Brown, for improvements in centrifaga! 
machines, À 

1508 J. Imray, for improvements in apparatus for orb 
brakes in railway trains. 

1519 J. A. Turner and G. Davies, for improvements in t 
manntacture of waterproof packing material. 

1611 A. C. Hohha and J. M. Hart, for improvements in crn 
and other depositories for property and other art jelas ut Talie, 
and In door for such and other places, and in Jocks or (a- lr. e, 
for tha aame, part of which improvements is appikuble to stor 

etares. 
129 0 J. Stevenson, T. Carlile, and J. Atevensnn. for iorereve 
ments in the mannfacture of bichromates of soda and p teh. 

1710 W. Morgan Brown, for improvemente in dveinz animai = 
veretable textile fabrics or yarns aniline black, or other tast canna 
derived fram «nal tar. 

416 J. Kitoh, 15 improvements in manufaetaring ¢rcats, an) 

apparatas therefor, i 
aH C. Hodgson, for improvements in apparatus or appiian-er 
to he used in connection with wire tramways. . 

428 R. F. Smith, for improvements in obtaining ye low ani ret 

russlates. f 
x 431 J. Hastio. for improvements in ship-steering apparatus. 

483 W.E Gedge, for an improved horizontal boi'er. 

412 T. J. Smith, for Improved means of and apparates tx 
dividing the fleece in carding engines, 

497 G. Williamson and W. H. Williamson, for fruprovement« œ 
the construction of the travelling wheels of tracti n enginsa, ra! 
rollere. steam carriages, or other traction vebirles, and in oh 
construction of wheels. pulleys, or drama for transmitting e wer 
in connection wih euch stat ier or where Powe in required be ds 
transmitted by means of corda, ropes, or bells, 

629 B. Hunt, for improvements in leather or other stifsxing: 
for hoota and shoes, 

623 F. W. Lawson, for improvements in batching jate. 

648 G.G. Tandy and J. A. Dryden, for imorutementa 15 lamps 

701 E. W. Elmslie, for improvements in the maam ure 
hermetically-cloeed cases, and the opening there f. 

721 W. Gray, for improvements in rotary engines and pumpe. 

744 w. Gray, for improvements in steam-bailers. 

789 R. Watie⸗ u. for improvements in explosive comboar d 

930 W. Morgan - Brown, for improvements in the mandaf em 
of horse-shoe nails, and in the machinery for that purp- ae. af 
able also to other articles. 

W. R Lake, for improvements in paper - ar enrines. 

1018 J. H. Jannen for improvements in heating and fm sp 

Aratus employed therefor. 

ý 1061 W. R. Lake, for improvements in the manniactan « 
sie vos. 


1080 J. J. Bodmer, for improvements in the manafs , of E 
and ateel, f 

1122 P. Jensen, for improvements in the construction -f 
ovens, in the utilisation of the waste best therefrom for tda = 
factnre of refined salt and in the upparatus tharef e. 

1271 J, B. Richard, for improvements applicable to wayta? T 
beaming machines and to other machines ia whuh egre r 
slackness, breaking, or exhaustion of a thread, other than a re 
thread, necessitates the stonping of such maachiaes, and sion? 
canas where an expanding comb is requ 

1810 R. Coddington, for improvemente in printing presses, 
partly applicab'e to other machines. 

1355 J. E. Walker and J. W. Cole, for improvements in A 
for screening coals, 

1409 J. H. Johnson, for improvements in the treat of = 
more particularly iron ore. for the manafacture o! cst ir a 
wronght iron, and steel therefrom, and in the apparatas bs i 
employed therein. 

1470 J. H. Johnson, for improvements in the mera! arta c! 
shoes, and in machinery and apporatns connected th-rewih 

1587 E. A. Calaban, for improvomenta in electric tesegzaph erm 
or alarm appe ratus. 

1555 W. Lockwood, for improvements in asfety Wildes |z 
steam haller. 

1617 J. Picknp, for Improvements In grate bars. 

1354 C. Turco. for improvements in machinery fer seadding « 
pnri. eins or hi‘er, i 

18°? E, R. Honsuds, W. Maker, and O. H. Jef fert iz 

ments in mots for measaring water and “ther 2aids 

1747 H. p. Hot’. „ r improvements in machinery add ln 
tive engines far drivi g tram cars and other road ved ea pas « 
which improvements ure applicable to other steam cn zines. 

1776 T. A. Weston, for improvemante io Jif rentiai putes 
portions of which are applicable to other chain wh-ela. 

1799 J. H. Johnson, for improvements io the mansfactzre - 


u. 

1801 G. Haseltine, for improvements in the manofacture af ito 
and ateel. and in apparatus emploved therefor. 

1818 W.Camoion, for improvements in the made of rt 
stitching together the seams of looped or knitted farriss, med - 
machinery or apparatas to be emoloyed for eneh parp.:. 

1897 T. Hampton, fer improvements in the manafsom 
Bessemer steel ingots. 


TO AMATEUR MECHANICS and orb: 


The Tnvantor and Patentee of an Improved TRUEST 
WALKING TICK offers the following six prizes tar ths 
practical models, which are to be sent to the ISV. iat 3 
before Yaturday, the 2lst September, 1872 :— 


lat Prize, 81.—For the be:t Telescopic Stick with Teas la- 
eo that it mav be used as a Telescope, 

2nd Prize, €3 — Por the second baat ditto. 

Sed Prize, 21.—For tha beat Walking Stick (with Lens) 

4th Prize, 153.— For the second best dttto. 

bth Prize. 104.—For the third bast ditto, 

6th Prize, 6.— For the fourth best dit to. 


Also Prizes for tho best Pustical Compositions on the givacits 
of the Stick, which are to be sent in same date ax adore, 

An illustrated prospectus. with farther details sod iat mes. - 
will be gent on receipt of nix stamos, to de retnene th bocom - 
by BARNES RICHARDS, Inventor and Patentes. IA = `- 
aqnare, Penzance. 

Penzsnoe, Aug ust, 1877. 


HE TURNERS’ COMPANY OF l. 
DON. The FREEDOM of tha COMPANY, sau - 
their GLLVER MEDAL and the FREED. M of the uty? 
offered to anv one Workman or Apprentice fir the bea ch, 
shio dn Hand tarning in Steel. Specimanetu by 34 14 
mission of the Lord Mayor, at tha Mausion Hie yaa un ths pee 
to remain the property ot the Artist. Taq (ia we e.’ 
ditions of the Competition t: be mida of Hie Catol at 
CAHARLEI J. SHIREFF, Esq.. 69, Mark-tane: ortre aw 5 
the Brith ty Hotologtenl Institute. 33. Northam at sa-sques 
either of whom printed partisalare will ba foc we. 1. 


ac 


Aud. 30, 1872. 
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ARTIO DBS. 


— 
OCEANIC CIRCULATION. 
By RicgaRD A. Proctor, B.A., Hon. Sec. R.A.B. 


Author of * The Sun,” Light Science,” 
% Essays on Astronomy,” dc. 


i is impossible but that on a subject so difficult 
and complicated as that of oceanic circula- 
tion, different views should be entertained by 
students of 8 And it is clear Pg in the 
present stage e inquiry no useful purpose 
could be fulfilled by making the problem a matter 
for controversy. Dr. Carpenter himself has shown 
that much more is to be gained by observation 
than by reasoning on imperfect knowledge. If I 
venture to remark that his deep-sea researches 
have led to the most important contribution 
which has been added for many years to our in- 
formation respecting oceanic circulation, he will 
not, I trust, consider that Iam passing beyond 
the bounds of controversial courtesy. But I am, 
indeed, not anxious to treat the matter as one for 
eon in any sense. It will be perceived by 
those who have read my remarks on tho subject, 
that I have rather put them forward as sugges- 
tions than as indicating theories which oan be 
maintained with any d of assurance, far less 
with conviction. Nor doei it seem to me likely 
that one explanation can suffice to account for all 
the phenomena recognised in oceanic ciroulation. 
This is a case, if ever such case were, in which more 
causes are in operation than ome; so that it may 
a, woll happen that excellent arguments can be 
noed in maintenance of different views. If, 
therefore, I enter on the defence of what I have 
already written on this subject, it is not with the 
wish to show that one particular explanation of 
oceanic tion is correct, and all others erro- 
neous. If I am desirous of dealing with the con- 
siderations urged by Dr. eal reat it is not 
because they seem to him to tate against the 
views I have to some extent advocated. What I 
wish to show is that I have not addressed your 
readers on the subject of oceanio circulation with- 
out making myself familiar with the facts which 
bear upon that subject, and at the very least, with 
those comparatively fundamental facts to which 
attention been invited. 

And here I would remark that one who writes 
so much and so often as I have had occasion to 
do on this and kindred subjecta, is placed to some 
degree ata disadvantage. He cannot on the one 
hand assume that the readers of any i 
essay have also read all that he has written on 
the subject; yet, on the other, he cannot assume 
that none have done so, and that he is therefore free 
to repeat (in a more or less modified form) much 
that he has formerly I was, perhaps, 
somewhat too carefal in writing for your pages to 
avoid touching at any length on any parts of the 
subject which I had more particularly dealt with 
elsewhere; and accordingly I have laid myself 
open to a method of attack, which in reality in- 
volves the suggestion that I have written without 
due consideration even of the elements of my sub- 
ject. I have no doubt that Dr. Carpenter has no 


FCC 
implied in every of his reply. I shall 
be able to show, er, that every one of 


points touched on by Dr. Oarpenter had been full 
considered 3 


by me—and, for the most part, several 
months before he had turned his attention to this 


subject. 

First there is the remark that I have left ont of 
view the circumstance that if there is excess of 
eva in the intertropical area, the excess 
ought to show itself, as in the Mediterranean, 
in an increase of gravity, whereas the 
specific gravity of equatorial water is lower 
than that of tropical water. Now, it is unquestion- 
ably true that the effect of evaporation is toincrease 
the specifo gravity of sea water; but it is equally 
true that the effect of the heat which causes the 
evaporation is to diminish the specific gravity. 
The point is considered in my essay entitled Is 
the Gulf Stream a Myth?” which forms part 
of my Light Science for Leisure Hours.” 


“Wa reeognise,“ I there say, two contrary | 
effects as the immediate resulta of the sun's 
action. In the first place, by warming the equa- 
torial waters it tends to o them lighter ; in 
the second place, by causing evaporation it 
renders them salter, and so tends to make them 
heavier.” And I proceed to inquire which cause 
is likely to be the more effective ; arriving at the 
conclusion that the water is made lighter. The 
case, indeed, appears to me to be altogether dif- 
ferent from that of the Mediterranean Sea cited 
y Dr. Carpenter. In the Mediterranean we 
have the same heating action as on the Atlantic 
in the same latitudes, but not the same relatively 
enormous quantity of water freely communicating 
with the region so heated. We have, then, in 
the Mediterranean evaporation as everywhere 
else, and evaporation to the same degree, appre- 
ciably, as elsewhere in similar latitudes; but 
evaporation not compensated as in the open At- 
lantio by the effects of free communication with 
surrounding water. Hence we have in the 
Mediterranean an increase of saltness ; in other 
words, an increase of specific gravity. And pre- 
cisely because this increase takes place in the 
Mediterranean, whereas the water of the Atlantic 
in the same latitudes, exposed to the same 
average degree of heat, is not rendered heavier, it 
may be maintained not unreasonably that the 
water of the equatorial Atlantic being unconfined 
will in like manner not be rendered heavier by 
evaporation. It seems to me that we have here a 
positive argument of great weight in favour of 
my views. But independently of this I would ask 
whether it can be questioned that enormous 
evaporation does take place over the equatorial 
area. This is what I contend for, and I should 
have imagined that few would undertake to deny 
the proposition. 

In passing, I must remark that I do not adopt 
the distinction between equatorial and tropical 
water which Dr. Carpenter appears to recognise. 
I have in view the evaporation over an enormously 
larger area than he considers—no less an area, in 
fact, than the whole ocean between latitudes 40° 
north and south of the equator (at the equinoxes, 
and varying according to the season). It by no 
means follows that because the equatorial current 
does not cover this enormous area, that there- 
fore the relation which I have suggested as the 

inspring of oceanic circulation has not that 
extent. On the contrary, while it is on the one 
hand certain that there is an excess of heat over 
this enormous area, it is on the other almost a 
necessity of my theory that the resulting current 
should be found running along the middle only of 
the preat region of evaporation. 

This brings me to Dr. Carpenter's second 
objection, that if the removal of equatorial water 
draws in polar water from the bottom, the whole 
intermediate stratum should first rise towards the 
surface. I do not hold the view thus demolished, 
but simply that the inflow is from below. The 
question whether the inflow would be from above 
or below was dealt with by me in a paper on 
“ Oceanio Ciroulation ” in the Student for July, 
1868. I do not urge this as a proof that Dr. 
Carpenter’s objection is invalid. My reasoning 


may admit of being refuted. But I wish to show | P? 


that the objection is not a new one to me. The 
inflow may be from below without being from the 
bottom. If it were from the bottom it would not 
have the effects I have ascribed to it, that is, it 
would not result in a westwardly-flowing current. 
What I conceive is that since the whole tropical and 
equatorial area is a region of excessive evaporation 
(as surely no physicist will deny), there is over the 
whole region a depression of the ocean level. This 
depression may be, or rather must be, exceedingly 
minute ; but the total quantity of water thus, as it 
were, wanting, must be enormous. The difference 


the] must by the laws of fluid equilibrium be supplied, 


and though the immediate supply in equatorial 
regions may come from tropical regions, the 
actual source of the total supply must sought 
for in higher latitudes. That the water drawn in 
under these circumstances would traverse the 
surface of the Atlantic, is by no means proved by 
the fact that the eminent mathematicians cited 
by Dr. Carpenter consider that an in-draught to 
replace water “swept off from the surface,” by 
trade wind action would be a surface current. 
The two cases are wholly dissimilar. I must, 
however, admit that my case is one of extreme 
difficulty regarded as a problem in hydrodynamics. 
It is so dificult that I do not believe it can be 
solved even after the very imperfect fashion in 
which hydrodynamical problems have hitherto 
pore been doalt with. When the physics of 
ydrodynamics have been treated by mathema- 


ticians like the physics of astronomy—or rather 
when they can be so treated, it may be possible to 
deal with this problem. Unless I tly mistake, 
however, in such a then we shall & never. 


I do not see how the action of the cause I have 
considered is affected by the circumstance 
that the equatorial heat does not show any effects 
below 200 fathoms; for the cause is in its very 
nature a surface one. But I would remark that 
so far as continuity of action is concerned, the 
equatorial heat seems at least on a par with the 
polar cold. For as the aqueous vapour rises it 
finds its way to regions w the atmospheris 
ciroulation is at work to carry it away (it is only 
the surplus quantity which is condensed into 
clouds, and even these are in great part carried 
away); and thus the process of evaporation can 
hardly be exhausted. Even at night, though in 
a modified manner, the evaporation must continue. 
Bat the action of the polar cold, though it is oon- 
tinuous in the sense that the increase of cold extends 
to great depths, yet has this great difficulty to oon- 
tend with that the descending water must perforce 
wait until room is made for it by the slow re- 
moval, the creeping away, as it were, of that which 
it replaces. That this cause, per se, can ever be- 
come one of sufficient activity“ to generate a 
complete system of vertical oceanic circulation 
seems at the least open to grave question. It ap- 
pears to me also that when applied to the North 
Pacific this theory fails. Very little water can 
pass tbrough Behring’s Straits, and beyond 
Behring's Straits there is an island-locked and 
shallow sea of enormous area, altogether unlike 
the deep North Atlantic. 

I would further point out that the interesting 
fact above mentioned, namely that the equatorial 
heat exerte no perceptible effect ata depth ex- 
ceeding 200 fathoms, is in reality almost a neces- 
sity for my theory. For if the whole of the equa- 
torial ocean were heated, and, therefore, of re- 
duced specific gravity, the water arriving from 
higher latitudes would flow to the bottom, and so 
have to force up the intervening strata, in order to 
produce the observed effects ; and this may be re- 
paler as impossible. As it is, such colder and 

eavier water would be in dynamical equilibrium 
within a very short distance of the surface. 

Next, as to the question of rainfall. Dr. Car- 
panter considers that I have overlooked the consi- 

erations (1) that the rainfall of Europe and North 
America may be accounted for by the evapora- 
tion in the Mid-Atlantic, beyond the region of the 
trade winds, say betwoen 20° and 40° north lati- 
tude; and (2) that there is an enormous rainfall in 
the region of equatorial calms, which Bir John 
Herschel attributes to the deposit of waters taken 
up by the N.E. and B.E. To this I must 
reply that in my essay on Rain in the “ Intel- 
lectual Observer” for December, 1867, I have 
weighed the whole question of rainfall at least 
with great care, and with constant reference to the 
best sources of information. One circumstance I 
there note which seems at a first view (or rather 
viewed as Dr. Oarpenter appears to consider the 
matter) much more fatal as an objection to my 
theory than either of those noted by Dr. Car- 
nter; vig., that according to the observations 
of Humboldt and others, the annual rainfall is at 
a maximum st the equator, and diminishes with in- 
crease of latitude. But the whole question is, where 
does all this rain come from ? it comes from 
tropical and equatorial evaporation it will surely 
not be argued that what in or near the place 
of evaporation itself, represents the total amount 
of such evaporation. It is unquestionable, I con- 
ceive, that the rainfall is only the excess of the 
aqueous vapour poured so copiously into the air 
from the whole of thisregion. It is the quantity 
which the air, as it were, rejects. It is a matter 
of little importance where the rainfall of higher 
latitudes comes from, though it should be noticed 
that the views of Dové, Kaemts, and other ming 
meteorologists respecting the winds and rains 
high and low latitudes, support my remark about 
tho great rivers. 

Now we have in the phenomena of the zone of 
calms a crucial test of Sir J. Herschel's theory 
as to the origin of the equatorial rains. It 
appears to me that this test altogether negatives 
Herschel's theory. If the moisture to which 
these equatorial rains are due came from the 
trade-wind , we should certainly not expect 
the fall of these rains te be associated in any 


In passing I may notice that I did not suppose Sir J. 
Herschel to bo humorous in reference to the intensity of 
the Ponte action, but in his use of the word “emphasia” 
I should not bave touched on the point did I not 
thoroughly sympathize with the emphatic utterance of 
speculative, or theoretical opinions. 
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marked degree with the progress of the equatorial 
day ; or, if at all, then the cooler parts of the day, 
when the point of saturation is lower, would be 
the time of precipitation. With the mid-day 
heat would come a cessation of precipitations. As 
a matter of fact the contrary is the case. ‘The 
sun (we are told by Dové, Kaemtz, Humboldt, 
Maury, Buchan, and many more) rises commonly 
in a clear sky in equatorial regions. As the day 
proceeds clouds form, and towards mid-day they 
grow dense. It is at noon that heavy showers 
fall, and towards evening the skies a become 
clear. Now, any one who has noticed what hap- 
pens on calm summer days in any well-watered 
region can see that the equatorial phenomena re- 
present the same processes on a greatly enlarged 
scale. On a summer’s day in such regions we see 
how scattered cumulus clouds begin to form in 
early morning, become larger and more numerous 
as the day proceeds, and in the afternoon begin 
to be transformed into cnmulo-stratus. The ex- 
planation is simple. The sun’s heat has caused 
aqueous vapour to rise into the air, until there is 
so much that not very far above the earth's level 
the saturation point is reached. The farther 
rise of the vapour is followed by the process of 
condensation into clouds, much heat being given 
out in the 8, causing the air to expand in 
the neighbourhood of the clouds so formed, and 
thus giving to tbese clouds their peculiar rounded 
tops. (Atleast this feature seems better explained 
thus than by De Baussure's theory.) Now sup- 

the conditions changed to those existing at 
the equator. The supply of vapour is very much 
greater, the saturation point is very much higher 
near the sea-surface, and the contrast between 
the conditions prevailing there and in the region 
where condensation begins is very much more 
marked. The air above the equatorial and 
tropical seas contains, in the form of invisible 
aqueous vapour, an enormous quantity of water; 
this vapour rises and extends itself, its place 
being continually supplied by fresh evaporation. 
What must happen when the process has con- 
tinued for several hours, but precisely what is 
observed to happen? There is an overflow, so to 
speak, resembling, only much more marked, that 
which causes the formation of our summer clouds. 
Enormous cloud-masses are formed, which cannot 
be carried away by the atmospheric cireulation 
(very high above the calm gone), so fast as they are 
formed. Hence follows excessive accumulation, 
presently resulting in precipitation, accompanied 
by remarkable electrical phenomena. 

But to suppose that the whole quantity of water 
evaporated at the equator, and im tropical regions, 
is precipitated there in the form of rain, corre- 
sponds to such a supposition as that the water 
overflowing a dam includes all that has risos to 
the level of the dam. 

I should not be greatly concerned if the resalt 
of the experiments I spoke of should not acoord with 
my prediction. But merely to put ice in water 
capable of melting it, is not in any sense to repre- 
sent the conditions of the actual case. Tho addi- 
tion of water from the fee as it melts is not in-ac- 
cordance with these conditions. It cannot surely 
be maintained that the oceanio circulation depends 
on the addition of water from the melting of ice; 
and yet I apprehend that the melting of ice is no 
unimportant feature of Dr. Oaypenter's experi- 
ment. At any rate, the ice does melt, and the 
movement comes to an end when all the ice has 
melted away. Let the ice be packed outside the 
arctio end of the canal, sos merely to produce a 
refrigeration correspending to what actually takes 
place with water earried into arctic latitudes, and 
I conceive that a very feeble circulation would 
result. Under the actual cireumetances, the 
melting of the ice produces effects much more 
nearly corresponding to those due to rainfall than 
to the mere effects of arctic cold. The very 
activity of the cirealation shows that the water 
which moves towards the ioe does not undergo re- 
frigeration. Water dees not eool quite so quickly. 
It is the melted ice-water which descends; and 
nothing takes place in the arctic regions which 
corresponds to this continusl addition of water 
to that already circulating. Otherwise, the arotic 
ice would be continually diminishing, which, of 
course, is not the case. 

It will be gathered that I agree entirely with 
the opinion which Sir W. Thomson expressed, as 
to the reason why heat is necessary for Dr. Car- 
penter’s experiment. Heat is necessary, because 
the ice must be melted to make the experiment 
succeed. Bat comparing the effects of heat and 
refrigeration (not of heat and the continual inflow 
of ice-cold water), I conceive that heat would be 
found altogether the more effective, 


Lastly, as to the wind theory of the Gulf 
Stream, Dr. Carpenter remarks that, so far as he 
knows, I am “the only man of science in this 
country agreeing with Captain Maury in attri- 
buting the Gulf Stream to some other cause than 
the impelling force of the trade winds.” He must 
be awaro that there are not half a dozan stadents 
of sciense in this country who have expressed defi- 
nite opinions on the subject after a thorongh and in- 
dependent inquiry into the evidence. Amongst those 
who maintain the wind theory there is not one, so far 
as I know, with whom Dr. Carpenter is in agree- 
ment. Mr. Laughton disputes the very principle 
of Dr. Carpenter's reasoning, holding that the 
change of temperature from equator to poles pro- 
ceeds too slowly mile for mile to produce the 
effects which Dr. Carpenter indicates. Mr. 
Croll, in like manner, hes expressed his complete 
dissent from Dr. Carpenter’s reasoning. So also 
has Mr. Findlay. I believe these gentlemen to be 
mistaken, and I conceive that I have been able to 
put my finger on the precise point where their re- 
spective lines of reasoning fail. But, if Dr. Car- 
penter is to take general consent as an argument, 
and to maintain that I am wrong because he 
knows of no one who agrees with me, I may as 
well point out that he is entering into a very 
questionable alliance so far as his special views 
are concerned. So far as I know, all the con- 
tinental students of science who share our common 
views as to vertical circulation, reject the wind 
theory as solely sufficing to account for the Gulf 
Stream. Again, he sets Sir J. Herschel's opinion 
(30 years ago) that the Gulf Stream is entirely due 
tothe trade winds” asalmost conclusive against me. 
It is, at least, not new to me, since it is cited in 
every paper I have written on the subject. But 
is there no evidence to show that Sir J. Herschel 
abandoned the view he formerly entertained? I 
would ask what Sir John Herschel implies when, 
in his letter to Dr. Carpenter, he writes The 
action of the trade and counter-trade winds, in 
like manner, cannot be ignored; and hencefor- 
ward the question of ocean currents will have to 
be considered under a twofold point of view.” 
The word henceforward” implies very distinctly 
that Sir J. Herschel was entertaining a new 
opinion—that is, an opinion new to him; and I 
think Dr. Carpenter would find it difficult to 
demonstrate that this new opinion would not have 
enforced the omission of the word entirely from 
the sentence quoted by Dr. Carpenter. 

I need hardly say that I do not agree with Cap- 
tain Maury, whose theory of oceanic circulation 
appears to me to be wholly untenable. Nor do I 
for a moment assert that the winds play no part 
in producing oceanic cireulation. I may have been 
mistaken in attaching so much weight as I have 
to Maury’s evidence as to the trade wind zones, 
though it is known that science owes more to him 
than to any man for our present knowledge of 
the winds prevalent in certain regions; and when 
I first wrote on the Galf Stream there was no 
evidence on the subject even approaching Maury’s 
(or that collected by Maury) inaccuracy and com- 
pleteness. But there is one argument which those 
who have adopted the trade winds as the primary 
cause of the Gulf Stream appear to me to have 
overlooked, and it is on this argument that my 
own view has been chiefly based. The trade wind 
zone of the northern hemisphere is not constant 
in position; but travels northwards and south- 
wards with the northerly and southerly motion of 
the sun in declination. The change in the posi- 
tion of the zone of calms is not, indeed, so graat 
as is stated in Buchan’s meteorology, where 
it is said to travel from 25° north to 25° 
sonth of the equator; but it is considerably 
greater than was supposed by Dové, Kaemtz, 
and others. If we set the extreme shift 
of the northern trade-zone at ten degrees we are 
certainly not over-rating it. Now, taking this 
zone as extending in spring or autumn from 10° to 
25° north latitude, we should have it in winter 
extending from 5° to 20°, and in summer from 15° to 
30°, the only part common to these two ranges 
being that from 15° to 20°—that is to say, the 
northern five degrees of the winter zone, and 
the southern five degrees of the summer zone, 
each zone being 15° wide. Now, if any one 
will mark these zones on the North Atlantic, he 
will find that while the zone of winter trades 
would produce a current flowing into the southern 
half of the Gulf of Mexico, the zone of summer 
trades would produce a current flowing into the 
northern half. The former would produce a cur- 
rent flowing as the Gulf Stream actually flows; the 
latter would produce a current flowing precisely in 
the opposite direction. This being the case, I do 


‘not find the evidence for the trade winds as the 


sole or even the main cause of the Gulf Stream 
altogether convincing. Tha aase does not, for 
instance, geom quite “as -alear as tho rotation af 
the earth.” It seems, also, not undesirable to 
mention that the equatorial current and the Gulf 
Stream are not mere dsift-enrrenis, end that on a 
careful estimation of the frictional action of suck 
winds as the trades or the surface of the ocean, 
the action will be found quite unequal to the 
propulsion of so vast a body of water as is 
actually carried westwards (not, by the way, 
before these winds). Until difficulties such as 
these have been removed from the trade wind 
theory as solely sufficient to account for the Gulf 
Stream, I think I would rather be the only 
student of science opposing that theory, than one of 
a phalanx, however large, maintaining it. There 
is, however, no such phalanx; the subject being 
regarded by naarly all students of science as a 
very open one. 


NOTES OF COMMUNICATIONS TO THE 
ACADEMY OF SCIENCES, PARIS.“ 


HYSICS.—Orricat PHENOMENON OBSERVED aT 
Grand CHARTREUSE.—The description of 

the phenomenon observed in the balloon by M. 
Tissandierf recalls to mind an identical circam- 
stance observed by me four years ago. On the 
8rd September, 1868, towards 5 p.m., I was, with 


-several other persons, upon the narrow platform 


which terminates the Grand Som (2,033 metres 
high), and of which the walls form themselves 
into a peak at the Grand Chartreuse. Clouds 
enveloped us each instant; the sun, nearly setting, 
cast our shadow, and that of the cross planted 
upon the summit, upon them, somewhat enlarged, 
surrounded by a rainbow-coloured cirale. We 
could distinctly see our movements reproduced 
by the shadow; it appeared to be distant a han- 
dred paces, and a little below us; a circle pre- 
senting all the colours of the spectrum, violet on 
the interior, red on the outside, completely sar- 
rounded it. The phenomenon appears to be anals- 
gons to that known under the name of the Spectre 
ef the Brocken. I have not observed the white 
rainbow, or circle of Ulloa, beyond the irridescent 
es en formed the frame of the picture.— 
M. J. Gay. 


Tue Primary Sencracm or lopaws.}—The 
emission of red light by dhe vapour of iodine 
strongly heated appeared to me to present suf- 
ficient interest 40 engage me in studying yet 
the spectrnm of that moetalloid. MM. -Phieker 
and Hitterf bavo not euceceded in producing with 
iodine, by help of the Geissler tubes, a epectram 
of the first order that would correspond with the 
spectrum of absorption; I have been mare 
in employing. a sheathed tube, aed have been 
at will, and in the same apparatas, entirely egn- 
structed of glass, to obtain a spectrum of lines de- 
scribed by Pliieker, and a new spectrum ef which 
the least refrangible reproduess, so to.qpeak, 
the negative proof of the besutifnl spectrem of 
absorption, so well stadied by M. Thaléa; itis 
scoompanied by bands excessively diffased.at the 
commencement of the blue and the extremity of 


new spectrum it is nesessary to employ a source 
of electricity having little tension, as the bobbin 
of induction with a jar; it is bat litsle laminous, 


unless one employs a particular artifice to obne 


it, presenting only to the spectroscope the section 
of the narrow tuba Fach bright band, on being 
brought ander the reticle of the glasa, is 

by-a ‘blank hand when the vapour is illaminated 


it derives its name, would be due to an impurity. 
It seems to me, then, preved that the same elemen- 
tary body.may have two spectra, as it can have 
two allotropic states, whioh is the old opinion af 
Pliicker. It beeame interesting to know whether 
the continuous spectram of iodine heated to red- 
ness would present signs of the primary bends, as 
the theory of the proportionality of emissive and 


* Translated and abstracted for the RNGIAu 
MECHANIC. 
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absorbing powers demands. With better condi- 
tions and by employing strong dispersion I have 
succeeded, in fact, in recognising the prinaipal of 
them.—M. G. Saver. 

Ow a New ELECTRIC PR or Economic Cox- 
STRUCTION.— (The object of the author was to 
construct a pile of common materials in every- 
day use, that might be made anywhere, with. 
out the intervention of special workmen, and 
which should possess the eseential quality, con- 
stanoy in effect.) The pair which I have adopted, 
after some trials, recalls in ita form that of 
Calland, employed some years since on telegraph 
lines; but its elements are different. Itis oom- 
posed of a vessel in whieh is plunged a sheet of 
lead and another of sinc; that of lead descends 
to the bottom of the vessel; that of tin is one 
half shorter ; the bottom of the vessel is occupied 
by abed of minium ; the exciting liquid is water 
mixed witb chlorhydrate of ammonia in propor- 
tions 10 to 100. The electro-motive force of this 
pile is about one-third of that of Bunsen; its in- 
terior resistance is weak and varies little, and the 
resultant compound does not materially change 
the conduotibility of the exeiting liquid; its con- 
Btancy is great, and the expenditure is almost 
nothing when the circuit is open.— M. Gairre. 


JOHN J. LARE. 
— | 


ASTRONOMICAL NOTES FOR 
SEPTEMBER. 


By 4 FELLOW or Tes Rovat AsTrowowroar Socom rr. 


Tee right ascension of the Son at Greenwich 
mean noon on September Ist is 10h. 43m. 
82°22s8.,and bis declination north 8° 5' 15-6”, so 
that he will be found in the constellation Leo. 
almost close to the small donble star 179 
Piazzi X. He rises in London on the Ist at 
5h. 15m. a.m. and sets at 6h. 44m. p.m., thus 
being obviously 18 hours and 29 minutes above 
the horizon, and only 10 houra and 31 minutes 
below it. He is, however, travelling rapidly 
down towards the equator, which he crosses at 
5h. 58m. on the afternoon of the 22nd. At this 
instant he is technically said to enter Libra, and 
autumn commences. He is really at the time in 
the constellation Virgo, a little to the south of a 
line joining B and, and rather nearer to the 
latter. The time of his crossing, or being on the 
equator, is very evidently that of the equinox, 
but the nearest practical approach to the equality 
of day and night will be on the 25th, when he 
will rise at 5h. 53m. a. m., and set at 5b. 52m. 
p.m. Subsequently to this the nights will gradually 
become longer than the days, and on the 30th 
sunrise will happen in London at 6b. 1m. a.m. and 
sunset at öh. 39m. p.m. The equation of time is 
subtractive daring the whole of September, and in- 
creases very rapidly from only Om. 17:128. on the lst 
o the 30th, when 10m. 10-788. must be taken from 
the instant of apparent noon to give the time 
which a properly regulated chronometer should 
indicate. The semi-dJiameter of the Sun at the 
instant of his crossing the Greenwich meridian on 
the let is 15' 53-7", and tbis occupies Im. 43888. 
of sideresl time (convertible into mean time by 
the subtraction of 0:18s.) in its transit, The semi- 
diameter increases to 16“ 1-2” by the 80th, and this 
oceupies 1m. 4838. of sidereal time (convertible as 
above) in its transit. The sidereal time at Green- 
wich mean noon on September 1 is 10h. 43m. 
49°35s., and on the 30th 12h. 38m. 9:39s.; the 
mean time at sidereal noon, or mean time of 
transit of the first point of Ariss, being 13h. 14m. 
0-228. and 11h. 19m. 58-96. on those days re- 
spectively. An abnormal number of spota con- 
tinue to diversify the solar disc. 

The Moon will be new at 53-5 minutes after 
midnight on the 2ad ; enter her firet quarter at 
2h. 8:3m. in the afternoon of the 10th ; be full at 
5h. 47m. a.m. on the 17th; and enter her last 
quarter at 1h. 21:5m. p.m. on the 24th. She is 
28°1 days old at noon on the let, and 29:1 days at 
the same hour on the 2nd. On the 3rd, at Green- 
Wioh mean noon her age will be 0:5 days; and so 
increasing by one day de die in diem until the end 
of the month, will, on the noon of the 30th, be evi- 
dently 27°5 days. At 5 a.m. on September 8 libra- 
tion will bring an additional portion of her 8. E. 
quadrant into view; while more of her S. W. 
quadrant will be perceptible at 11 o’olock on the 
night of the 20th. The south-eastern libration 
will very evidently occur when the Moon is 
beneath our horizon. The Moon will be in oon- 
junotion with Meroary at 7h. 58m. a.m. on the 
Zuck; with Venus at Jh. 39m. a.m. on the 4th; 
With Batarn at 10h, 42m. a.m. on the 12th ; 


with Uranus at Gh. 43m. a.m. on the 27th; with 
Jupiter at öh. 38m. iu the afternoon of the 28th; 
and, lastly, with Mars at 11h. 54m. on the same 
night. 

There will be seven occultations of fixed stars 
by the Moon during the months of September. 
Firstly, at 8h. 27m. on the night cf the 14th, 
B.A.C. 7550 will disappear at the Moon's dark 
limb, reappearing at the bright limb at 9h. 21m. 
Then on the 15th, t! Aquarii will disappear at 
the dark limb at 11h. 29m., to reappear at the 
bright one 33 minutes after midnight. Subse- 
quently, at 12h. 46m., 1? Aquarii will disappear 
at the dark limb, reappearing at the bright limb 
at 1h. 50m. At 1b. 38m. a.m. on the 20th, 
B.A.C. 728 will be occulted by the bright limb, 
and will emerge from bebind the dark limb at 
2h. 46m. On the night of the 28rd 132 Tanri 
will be occulted by the bright limb at 11b. 45m. 
This star will reappear at the dark limb exactly 
one hour afterwards, or 45 minutes after midnight. 
e Geminorum will be occulted by the bright limb 
of the Moon 27 minutes after midnight on the 
24th, and curieusly (as is the case of the star 
previously named) reappear exactly one hour 
afterwards at the opposite one. Lastly, at 
4h. 45m. in the early morning of the 26th, 
« Geminorum will be occulted by the bright limb 
to reappear at the dark Hmb at 5b. 33m. 

Mercury is a morning star during September, 
and may be caught before sunrise towards the 
middle of the month. At 16 minutes after mid- 
night on the 15th he attains his greatest western 
elongation, 17° 52’ from the sun. At this date he 
appears above the horizon in the morning nearly 
an hour and three quarters before the sun. The 
beginning of the month, however, will be prefer- 
able for viewing him should the observer possess 
an equatorially mounted telescope, inasmuch 
as his apparent diameter is now decreasing 
daily. He continues in the constellation Leo 
until the end of the month, when he passes into 
Virgo. On the 15th, at Greenwich mean noon, 
he will be close to p Leonis and slightly to the 
north-east of that star, while at 6 23 a.m. on the 
24th he will be in conjunction with o in the same 
constellation. His conjunction with the Moon at 
7h. 53m. in the morning of the 2nd has been 
before spoken of. 

Venns is an evening star in the sense of setting 
after the sun, but she is much too close to him to 
be favourably observed. Moreover, her apparent 
diameter is exceedingly small, and she is very 
pearly round. She is travelling through Virgo 
during the whole of September, but never passes 
near any conspicuous star. Her conjunction with 
the Moon at 2h. 39m. a.m. on the 4th has been pre- 
viously noticed. 

Mars is a morning star too, but is sucha wretched 
little object as assuredly not to repay the trouble in- 
volved in pointing a telescope at him ; his diameter 
never subtending an angle of 5” during the entire 
month. He rises soon after 2 o'clock in the morn- 
ing at the beginning of September, and a little 
earlier at the end of it. He is moving across the 
face of the heavens from Virgo into Leo, and at 
the end of the month will be pretty near to 
Regulus. a Leonis is not a pure white star, but 
it will be seen to contrast markedly with the 
sallen red of Mars, small as the planet nowappears. 


Mars will be in conjunction with Jupiter at: 


4h. 86m. in the afternoon of the 21st, but both 
planets will be close to their setting in bright sun- 
light. We have mentioned his conjanction with 
the Moon at 11h. 54m. on the night of the 28th 
under another heading. 

Jupiter is a morning star, rising about 3h. 7m. 
a.m. on the lst, and about Ih. 46m.a.m. on the 30th. 
This planet is travelling across a barren part of 
the constellation Leo, and will be pretty close to 
that very curious variable star  Leonis at the 
end of the month. His apparent diameter con- 
tinnes very slowly to increase, subtending an 
angle of 32” at the beginning, and one of 33“ 
during the latter part of the month. The con- 
juuction of Jupiter with Mars at 4b. 36m. p.m. on 
the 2let, and his conjunction with the Moon at 
w 88m. on that of the 28th have been adverted to 

fore. 

Of the phenomena presented by Japiter’s satel- 
lites, some few will be visible during September, 
but many of them will occur at times when the 
low altitude of the planet, or the brightness of 
the twilight, will render their observation prob- 
lematical. Firstly, during the early morning of the 
2nd, the eelipse of satellite 3 may possibly be 
witnessed at 4h. 27m. 6s. So again may the reap- 
pearanes of satellite 2 from ocenltation at 8h. 40m. 
a.m. onthe 5th. The ingress of the shadow of 
satellite 1 will be visible at Sh. ö Im. a.m. on the 


Stb, and that of the satellite itself afterwaras at 
dh. 26m. The same satellite (1) will reappear 
from occultation at 4h. 8m. in the early 
morning of the 9th. Daring that of the 13th the 
egress of satellite 3 will happen at 4b. 30m. It 
is possible that the eclipse of satellite 1 may be 
witnessed at 3h. 7m. 508. on the 16th; as also 
the egress of the shadow and that of the same 
satellite at 2h. 34m. and Sh. 16m. respectively, on 
the 17th. An eclipse of satellite 2 will be visible 
at 4h. 51m. 278. on the early morning of the 
19th; while at öh. 11m. on the next, satellite 3 
may just possibly be detected in its entrance on 
Jupiter's limb. The egress of the shadow of 
satellite 2 may, perchance, be seen at 2h. 63m. 
a.m. on the 21st. ; that of the satellite casting it 
will be visible at 4h. 26m. An eclipsa of satel- 
lite 1 can also be seen at 5h. Im. 828. a.m. on the 
28rd. Before sunrise on the 24th the ingress of 
the shadow of satellite 1 will happen at 2h. 7m., 
followed by that of satellite 1 itself at 2b. 56m. 
Then at Bh. 34m. satellite 4 will enter on to Jupi- 
ter's disc. After this the shadow of satellite 1 
will leave the planet’s opposite limb at 4h. 27m. ; 
as will the satellite which casts it at 5h. 16m. 
Perhaps satellite 1 may be detected as it reap- 
pears from occultation at 2h. 37m. a.m. on the 
25th. The ingress of the shadow of satellite 2 
will begin at h. 82m. a.m. on the 28th, the satel- 
lite itself not following its shadow nntil 4h. 16m. 
The egress of the shadow may possibly be per- 
ceived at 5h. 28m. Finally, although pertaining 
(according to civil reckoning) to the early morning 
of October 1, we may, astronomically speaking, 
consider the reappearance from occultation of 
satellite 3, at 3h. 86m. ; the ingress of the shadow 
of satellite 1 at 4h. 1m., and that of the satel- 
lite itself at 4h. 55m. as belonging to this month. 

Saturn may still be seen during the early part 
of the night, but is just as wretchedly placed as 
ever for observation. He is still in Sagittarius, 
and during the whole of it just to the south-east 
of v in that constellation. He rises on the Ist 
about 4h. 21m. in the afternoon, souths at Sh. 
19-8m., and sets about 17 minutes after midnight. 
On the 30th his rising, southing, and setting 
occur at 2h. 27m. p.m., 6h. 25m. in the evening, 
and 10h. 23m. at night respectively. Wo have 
mentioned his conjunction with the Moon at 
10h. 42m. a.m, on the 12th (of course beneath our 
horizon) above. 

Uranus is a morning star, is situated in Cancer, 
and is gradually coming into a more favourable 
position for the observer. He rises on the Ist 
about 50 minutes past 1 a.m., souths at 9b. 41°4m. 
(of course in bright sunlight), and sets at 5h. 
84m. in the afternoon. Then, at the end of the 
month, he rises about 4 minutes after mid- 
night of the 29th, souths at 7h. 53m. the next 
morning, and sets in the afternoon of the 30th 
about 3b. 43m. He is in a somewhat barren part 
of the heavens. His diameter increases from 
8'6” at the beginning of the month to 4” at the end 
of it. His conjunction with the Moon at 6h. 43m. 
a.m. on the 27th has been previously spoken of. 

Neptune must also be called a morning star, 
in so far as he is not on the meridian until nearly 
8 a.m. at the beginring of September, and about 
1 o'clock in the morning at the end of it; but ho 
rises about 7 minutes past 8 in the evening on the 
lst, and about 6.15 on that of the 38th, so that 
he is fairly visible during the working hours of 
the night. He is situated in the conetellation 
Pisces, close to the 5th magnitude star o, and 
will be almost due south of it, and in the same 
field of a high-power eyepiece, upon the nights 
between the 5th and the 9th. The planet will re- 
quire considerable magnification to demonstrate its 
nature satisfactorily. His apparent diameter is 
very slightly increasing, 

Showers of shooting stars have been suspected 
at the beginning of September, and between the 
18th and 25th of the month; but there is no 
definite confirmation of this. Observers may 
look out, though, ss such confirmation would 
possess a considerable degree of interest. 


— m — 


INFLUENCE OF LIGHT ON ANIMAL LIFE. 


i ie a paper in the Revue des Deux Mondes, M. 
Papillon communicates the following facts :— 
Certain Infusoria, in stagnant water, receive 
carbonic acid from the liquid and give out oxygen 
(like the green parts of plants). The oxy:ena- 
tion thus produced varies throughout the day, 
having a minimum at sunrise and a maximum 
about four pm. It takes place by night as well 
as by day, but with less intensity; and in clear 
weather it is greater than in cloudy. Light 
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accelerates the vital movements in animals, espe- 
cially those of nutrition. Fowl and oattle are 
fattened in partially darkened chambers. In 
these vital action takes place more slowly, and 
the nntritive matters are more readily deposited 
in the organs. Continued absence of fight some- 
times kills animals, sometimes produces a marked 
change in their isation. There are, in 
some subterranean caves of the Basse-Carniole, 
certain curious reptiles resembling salamanders. 
They are nearly white, and have only rudimen- 
tary eyes. When exposed to light they seem to 
suffer, and their skin colours. It ia probable 
these animals have not always lived in the dark- 
ness, and that their skin and vision have been 
affected by the absence of light. The appear- 
ance of animals in such conditions presents a 
niking analogy to the case of etiolation in 
p ; 

Edwards, in 1820, studied the infinence of 
light on animal development. Frog's eggs and 
tadpoles, exposed to light, developed regularly, 
while growth was retarded or hindered in the 
caso of others kept in darkness. M. Moleschott, 
30 years later, found the carbonic acid gas ex- 
pelled by frogs in the light was a fourth more 
than the volume expelled in darkness; also that 
the production of carbonic acid was proportional 
to the intensity of light. He thinks the action of 
light on batrachians is transmitted partly by the 
skin, partly by the eyes. 

M. Beclard has more recently studied the effects 
of glass receivers of various colours on flies’ eggs 
contained in them. Maggots were produced in 
each case, but, in four or five days there. were 
perceptible differences of growth; those in the violet 
and blae rays had developed most, those in the 
green much less, while red, yellow, and white 
rays had an intermediate effect. He examined, 
also, the quantity of carbonic acid produced by 
birds and mice in the various coloured rays, but 
found no difference ; the hair or feather covering, 
possibly, obscuring the effect. Frogs, similarly 
treated, uced more carbonic acid in the green 
than in the red rays. The difference is generally 
about a third or a fourth. When the skin is re- 
moved, the effect is reversed. The cutaneous 
exhalation of water vapour in frogs was found a 
half less in darkness than in light, and in violet 
rays it was nearly the same as in white light. 

M. Bert has made some curious experiments on 
the predilection of animals for various coloured 
rays. He put a number of Daphnia (a minute 
fresh water crustacean), in a glass vessel placed 
in the dark. When the spectral colours were 
thrown on it, the little creatures, which were dis- 
persed throughout the vessel, grouped themselves, 
chiefly in the yellow and green rays, and in 
diminishing quantity towards the more refrangible 
end. On interposing a screen they were again 
dispersed. The more luminous part. of the 
spectrum appeared the most agreeable to them. 
M. Bert thinks also that, like ourselves, they have 
no ocular perception of ultra-red or ultra-violet 


rays. 

The change of colour in the chemeleon has been 
variously explained. M. Brucke’s recent researches 
show that it is due to varying dispersion of solar 
light in the coloured cells ; a phenomenon of the 
same kind with that observed in soap-bubbles and 
thin plates. The tint of the animal passes from 
orange to yellow, from green to blue, by a series 
of shades dependent on the state of the diurnal 
radiation. M. Brucke thinks temperature has no 
influence on the phenomenon. 

The hair and feathers of animals are of a darker 
colour on the back than on the belly and breast. 
Their colours are also more intense in summer 
than in winter. Butterflies of the night never 
bave the brilliant tints of those which appear by 
day, and of the latter those of spring are much 
brighter coloured than those of autumn, showing 
a congruity with other colouringin nature. Night 
birds also have a darker plumage and a softer 
tegument than day birds. We have, again, a 
striking difference of colouring between the 
animals of cold regions and those of the torrid 
zone. The influence of light on organic forms, 
as well as colour, is also seen in the gradually 
eens abundance and variety and beauty, 
from polé to equator. 

The influence of light on the human system 
presents many interesting points. An infant in- 
stinctively seeks the light, turning in the direction 
whence it comes. The organ most affected by 
light is the eye, and the exoitability of the retina 
is very variable. Prisoners in dark dungeons have 
been known to acquire a wonderful distinctness of 
vision in the dark. The eyes of such also become 
seusible of very slight changes in intensity of 


light. Lavoisier, in 1766, wishing to acquire a 
greater delicacy in perceiving the relative intensi- 
ties of certain flames, shut himself in the dark for 
six weeks. Dionysius the Tyrant constructed 
an inclosure with bright illaminated chalk walls, 
into which he introduced prisoners who had been 
kept long in darkness, whereupon they became 
blind. Travellers to polar regions speak of the 
injurious effect which the reflection of light from 
the snow has on vision. When the impression of 
light on the eye is powerfal and instantaneous, 
the retina suffers most. If less energetio and 
more prolonged, the humours of the eye are 
altered. The phenomena of sunstroke arise from 
the action of light, not from elevation of tempera- 
ture. A very intense artificial light (such as the 
electric) may produce it. The rays causing it 
appear to be the violet and ultra-violet, and 
those studying the electric light often employ 
glass screens which absorb these rays. 

The skin is evidently affected by light. The 
hands and other uncovered parts have a darker 
coleur than the covered. Country people are 
browner than those in the town. In latitudes 
little distant from each other are to be found 
variations in colour of skin corresponding to solar 
luminous intensity. In Europe several varieties 
are perceptible; but the same phenomenon may 
be observed among darker peoples. For example, 
the Hindus of the Himalayas are nearly blind; 
those of Malabar and Ceylon are darker than 
some of the negro tribes. The Egyptians present 
an ascending chromatic scale as you advance 
from the mouths of the Nile towards its sources. 
Again, the women of certain coloured races, being 
kept constantly under cover, become whiter, 80 
do the Esquimaux in their long winter. And many 
other facts might be given. Doubtless, many 
other influences co-operate in such effects, but the 
effect of luminous radiation is incontestable. 

All the organic functions benefit by light. Dark- 
ness seems to favour the preponderance of the 
lymphatic system, the susceptibility of the 
mucous membranes to catarrhel affections; the 
flacidity of the soft parts, swellings, irregulari- 
ties in the osseous system, &o. Miners and 
others are subject to these disadvantages. 

Certain spectral rays influence animal life as 
darkness does. M. Bert found the orange rays 
hinder the development of Batrachians. Now, 
these same rays are favourable to plant growth; 
and, on the other hand, green light, which is hart- 
fal to plants, is very favourable for animals. M. 
Dubrunfaut hence divides the rays of the spec- 
tram into two complementary groups, a green 
and an orange, manifesting antagonistic qualities 
in nature. Green light being a powerful stimu- 
lant of the animal functions, makes the spring 
time specially enjoyable. 

The relation between perfection of form and 
exposure to light is alsoseen in the case of human 
beings. Light tends to develop the different 
parts of the body in harmonious proportion. 
Deformities are most rare among the coloured 
races. Men who live naked have all their parts 
bathed in light, whence arises regularity of 
functions and development. It might farther be 
shown how the functions of the mind are affeoted 
by light. A mind that has been dull and sluggish 
throughout the day, in a sombre room, will in the 
evening become lively and active in the brilliant!y 
lit hall or drawing-room. And every one is 
familiar with the opposite effects of a cloudy and 
a bright day upon the spirits. A. B. M. 


MEASUREMENT OF WAVES. 


PAPER on this subject was read at the 
meeting of the British Association, by Mr. C. 

W. Merrifield, F.R.S., Principslof the Royal School 
of Naval Architecture. The author was induced to 
look into this matter in consequence of a question 
put to him by Mr. Francis Galton as to whether it 
was possible to arrive at any definite estimate of 
the “roughness of the sea,” at present recorded for 
meteorological p at a very coarse guess from 
mere inspection. He considered it was desirable to 
confine the measurement to the two points of ascer- 
taining the aggregate height of the waves and their 
number during measured intervale of time; and he 
had devised simple and compact machinery for this 
purpose, as well as for obtaining profiles of waves 
when desired. The machinery could consist of a 
float sliding up and down strained wires on a plat- 
form like Brighton or Scarborough piers. A line 
from this float could pass over a pulley, the motion 
of which, transmitted through its shaft, would give 
all the required measurements. The measurement 
of the aggregate height of the waves would be 
effected by simply connecting a ratchet wheel, 
pawied so as only to turn one way, with the float 
pulley. A projecting stud on the ratchet wheel 
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would record the aggregate height of the waves 
means of any mechanical soani DE 
In order to count the waves it was simply necessary 
to record the number of times the float palley re- 
versed its motion. This was effected by a 
cating frame connected with a ratchet wheel by a 
pawl which the wheel could reverse by lifting the 
reciprocatingframe. Themethod of counting which 
be proposed was to make a pencil which, if andis- 
tarbed. traced a atraight line on 8 long slip of paper, 
such as a Morse sone, Si coil, and received a elignt 
shake at stated numbers. Time would be 
on the same paper by a clock giving a similar shake 
to another pencil a¢ stated intervals of time. In 
this manner a permanent and continuous reeord of 
the number of waves and aggregate height at all 
times would be automatically made. The machine 
might be perfectly boxed in, with no other com- 
munication with the external pulleys and float than 
a shaft passing through a stuffing box. The record- 
ing machinery would thus be secure from injury 
It would, moreover, require attention only oncea day. 
Mr. Merrifield also described an arrangement by 
which the same mechine might be made to trace 
the profile of waves whenever required. Bat this 
additional apparatus would require to be specially 
set at work when required, the waves of the ses 
being far too numerous for it to be ble to take 

ortraits of all of them. He sugg that it would 
very interesting to establish such an apparatus 

at Brighton Pier. 
Mr. Hawkshaw dthat observations should 
be made with the view of ascertaining the motion 
of waves with ial reference to force, which 


would be a matter of practical importance to 
engineers; but Mr. Merrifield explained that his 
experiments had been for meteorological purposes 
rather than to discover the character of waves in 
the open sea. 


DEEP. SEA SOUNDING-LINES. 


PAPER was read at the British Association 
meeting by Sir W. Thomson. F. R. S., on The 
Use of Steel Wire for Deep-sea Soundings.” The 
great difficuNly of deep-sea soundings consisted, he 
said, in the resistance of the water to the material 
used for letting down and raising the big 8 and 
that the only way in which that difficulty ever 
been overcome in very deep soundings had been by 
employing extremely heavy weights. Whea the 
depth of three hundred fathoms was lpg tho 
ordinary lead line ceased to be available, or at all 
events convenient; and until very recently the diffi- 
culty of calling up along line and heavy weight from 
considerable depths was so great that it had become 
the practice to leave the weight behind, sim 
bringing up the specimen of the bottom. he 
Admiralty had made great improvements in deep- 
sea soundings, but even with the rope now used its 
resistance to the water when drawn up by at 
considerable speed was so dangerous as to necessi- 
tate the use of steam power. When there was 
great resistance to the line, and the currents carried 
it away to a distance, it was difficult to know when 
the bottom was reached. However, he 
that with so great a weight as 8 cwt. the depth of 
the water might practically be perceived within a 
few fathoms, and although it must be difficult to 
stop the line all of a sudden, he did not think the 
error in the sounding could be considered to be 
serious. To many it had occurred that wire 
would bea grai advantage, inasmoch as it 
occupy much less space and, therefore, create leas 
resistance to the water. The objections which hed 
been raised to wire were that it was liable to rust, 
that the men could not handle it, as it would kink, 
and it would | go down in a heap over the weight; 
but he believed all those difficulties might be over- 
come by proper care. It had been considered 
neces to have a great deal of mechanism, bat 
all that hedeemed to be essential was a wheel, which 
would operate like a brake, and around which the 
wire should be twined, the wire used being No. 22 
gauge, of the quality known as the homogeneous 
steel wire, which could be manufactured in great 
lengths, was ‘O3in. in diameter, weighed 121b. par 
statute mile, and broke with a weight of 252lb. To 
the end of the wire was attached a piece of hemp 
cord, which carried the weight, and by that means 
the wire was prevented from touching the bottom 
at all. He had made an experiment in mid-ooean, 
at a depth of 2,700 fathoms, experiments with the 
apparatus and materials he hed indicated, and it 
having been attended with the most perfect success, 
he was 5 that if wire were allowed to take 
the place of cord in deep-sea soundings, it would be 
far moreeconomical, and the calculations themselves 
would be more accurate. Mr. Hawkshaw thought 
it would be a great pity if our deep sea sounding 
expedition completed its labours without adopting 
Sir W. Thomson's recommendations; and in the 
discussion which ensued it was generally conceded 
that wire would more effectually resist water 
® porous material such as rope; ea doabt 
however, expressed whether any plan could 
adopted yA eran remove the danger of 
reaking when the soundings were being 

in rough weather. 


Ave. 30, 1872. 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 388. 


607 


DR. CARPENTER ON CHALE. 


HE following is the substance of the lecture de- 
livered by Dr. Carpenter to working men, at the 

close of the meeting of the British Association at 
Brighton. After allading to the fact that many 
persons were disappointed that he had not in his 


ing address, as it were, ‘‘cooked up an old 
dinner.” referring to his own researches, the 
lecturer said :— 


You all know what chalk is. I need not tell you 
Brighton men whet chalk is—that is to say, I need 
not tell you what it looks like, but I shall have to 
tell you what it is. If I were to say to you, Do 

u know what chalk is?“ Oh, of course we do ! 
n’t you suppose we know a pieca of chalk when 
we see it?“ Bat then I think I can tell you a little 
about this chalk. In the first place, where do you see 
it? You see it formin 8 on your coasts; you 
find it formiog downs 
it wherever there is a little removal of 


observe, 
strata or layers one above another. 


— 


not see them always horizontal 


us too far if 


this chalk . 
to the great se 

logists tell you of? It is a com 
mation (that is comparatively). The general series 
of stratified rocks were first stadied in England ; 
for it happens, by a most fortunate thing for science, 
that in Great Britain we have a soit of compre- 


hensive pocket edition of the great series of 


stratified rocks. Beginning in Scotland and Cum- 
berland and North 
5 ; then, in the middle of Wales, we have 
ose 
Roderick Murchison. In the Midland counties and 
the west of England, im Shropshire and Devonshire, 
we have the Devonian an 
them inclined—all of them shelving towards the 
erst. And then you bave that great and most im- 
t formetion, the carboniferous limestone 

under which the coal-basin lies. Them comes the 
end of the series; all these lie more or less regu- 
larly on one another; and then again we find 
forms passing from one another. This 

series we call the Palssozoic, which is a Greek com- 
pound meaning ancient life. We come at the end 
of that to a great break; and I wish you to under- 
stand that the break occurs in this country, in 
America, and in every part 
Europe. Bat it does not follow that it oocurs every- 
where else; but wo find an apparent great break 
in the series being marked by this in the next 
strata, where we find no animals at all; the fossils 
of the new red sandstone are rather scanty, bat 
there is the beginning ofa new set of types. It 
generally lies unconformably with two different de- 
greon of slope, and that makes great changes be- 
ween the mountain limestone and the magnesian 
limestone. We do not use the term 
for the old 


rimary now 


we sometimes call it the 
period. Then we bave the lias—the formation of the 


middle counties, and Dorsetshire and Bristol. There 


is a band of lias crossing the middle of England. Then 
we have the oolite which gives us our Bath stone and 
Portland stone. Then we come to the greensand 
and the chalk, The chalk is the last of that strata. 
There is this very beautiful type of life, the Penta- 
crinus. Mr. Willett has a beautiful specimen in his 
collection, which, I am happy to hear, will hence- 
forth belong to Brighton. It passes up from tke 
lias intothe chalk. Then there is a similar great 
break to that at the end of the Palwozoic series, 
before what are called the tertiary. These de- 
posits generally lie unconformably upon the chalk, 
and the types of life are mostly new. They cannot be 
traced distinctly from the chalk. There seems to have 
been a dying out of the animals of the chalk, and we 
begin with a new set of the animals of the tertiary 
strata. It is very curious that both London and 
Paris are situated upon the great bases of chalk of 
a subsequent formation, some of them fresh water 
and some of them local deposit. Now, the clay in 
our own area in the neighbourhood of Londun— 
that stiff clay which lies immediately over the 
chalk—jg the loca} representative in that area of a 


your interior; you find 
find pl f chalk pits the si fae 

grass; you plenty of co p various 
parts ‘of the ridges of your downs. Where there 
an exposure of the cliff, you will see, if you 

at there are certain indications of what 
we call stratification—that is, that there are 184 
are separated more or less distinctly from 
each other. Sometimes by distinct lines, and some- 
times by lines of flint, for example, but you will 
: sometimes they 
are inclined, and sometimes vertical, but they were 
all horizontal once. These rre the lines which in- 
timate the successive deposition that took place at 
the bottom of the deep sea; for there is no question 
now but that the whole of the chalk formations of 
this part of England (which you see at Dover and 
Folkestone higher than in this neighbourhood, 
and at Alum Bay aud the Needles) were onceat the 
bottom of the sea. Some of these layers were hori- 
zontal, and some of them tilting up; but it would carry 
I were to carry you to consider the 
causes for this tilting-up. I want you to understand 
that these layers of chalk one above another indi- 
cate their successive ages. What position does 
with regard to the other strata, 
es of stratified rocks which geo- 
ratively new for- 


ales we have the oldest of 


rocks called the Silurian system by Sir 


the Silurian, all of 


of the continent of 


riod, because that applies to a still 
older set ; but the N a term still in use, and 
esozoic, or middle-life 


very different formation in the south of Europe, 


namely, that great limestone which makes hills 


and even mountains in some places, and which 
runs along both the south of Europe and the north 
of Africa, and into India. The Loudon clay was 
formed where clay was plentiful. There are no means 
of determining whether it is nummulitic, but we know 
it is of the same period. because we find in it uum- 
mulites representing the great nummulitic series. It 
will be seen, on examining a specimen of 
nummulitic limestone, that it is a chsmbered shell, 
and divided into an immense number of partitions. 
It is of this nummulitio limestone that the pyramida 
of Egypt are built. I had the pleasure of visiting 
the pyramids last autumn, and brought home a 
beantiful specimen of this limestone. I will now just 
give a general sketch of the position of the chalk. 
t is the highest of the secendary series, and it is 
usually considered that there is a great gap between 
the chalk and tertiary formations. Every geologist 
who is interested in the progress of modern science 
knows that, more and more, as we examine it care- 
fully and minutely, there are in this formation great 
gaps, but if we find a gap here, there is a continuity 
there. A gap is ca by the formation being 
covered by sea; it remains here for ages; and, 
therefore, when it sinks, a fresh deposit takes 
place, but this deposit represents altogether different 
conditions. But then, during that period, deposits 
take place elsewhere. In Russia, there are immense 
areas covered with new red sandstone. I 
under correction, because I do not profess to be a 
geologist, but merely a zoologist, when I say this, 
bat I believe large areas in Russia have never been 
under water since the old red sandstone deposits. 
Supposing they were to sink, a fresh deposit would 
cause an enormous gap. Now, you see it is entirely 
a question as to whether a particular area has been 
above the sea or not, and 1 believe all the modern 
geologists are now coming to the conclusion that, 
if there is an interruption in one place there is 
continuity in another. Only two days ago I had 
the pleasure of a conversation withone of the most 
distinguished French geologists upon this very 
point, and I said, “It is my opinion that, if there is 
an interruption here there is continuity there.“ 
He said, “I am entirely in accordauce with you,” 
and he came to the conclusion that where the inter- 
ruption seems the greatest it is bridged over by 
what we have found, or what we shall hereafter find, 
in some other part. I will give you an illustration. 
This is not a proved fact yet, but it will show you 
the kind of knowledgo that we may get. I daresay 
many of you have heard, with great regret, that 
the health of Professor Huxley broke down at the 
beginning of the present year. He was obliged to 
go to Egypt to recruit it, and he went up the Nile a 
great deal further than I did. I asked him Did 
you follow np the curious nummulitic limestone?” 
* Yes,” he said, and as far as I could see, it rested 
conformably upon the chalk.” Now, inthe south of 
Europe and here, the London clay does not lie con- 
formably on the chalk, nor does the nummulitic 
limestone of the south of Europe generally. Now, 
we come back to the question, what is chalk ? Chalk 
is an aggregation of either very minute shells, or 
the remains of very minute shells, which we call 
Globigerine. Hundreds of them would only weigh 
a grain. What is the nature of the animal? It is 
a little lump, or rather a series of lumps of jelly. 
with no mouth, no stomach, no nothing, except that 
it can send out long threads, the minuteness of 
which is something hardly conceivable to you. They 
are not the ten-thousanath of an inch in diameter. 
They go out in clusters; they diffase themselves 
through the water, lay h of particles still 
minuter than themselves, and they draw these 
particles back: there is a continuous restless move- 
ment. I have sometimes described these as a sort 
of animated spider's web. It is always sending out 
some of these threads and other threads are 
being drawn into it, and in this manner, without 
any distinct mouth or stomach, the nutrient 
particles are constantly being drawn in, and in this 
way the animal is supplied. Now, when I tell you 
that there isa greater quantity of this life at present 
existing than of all other kinds of life put together 
—you will see what an important part they play in 
nature. The whole bottom of the Atlantic, except 
where cold currents come down, is covered with 
these animals and masses of decayed and broken 
shells. There is so much in the Atlantic that I can- 
not pretend to form an idea of how much there can 
be. dredging the Atlantic at one mile in deptb, 
we brought up nearly half a ton at one time, and at 
three miles 5 we brought up 11 cwt., besides our 
three miles of line and a heavy dredge. Ishall give you 
a little history of this remarkable inquiry. Some 
years ago, my friend Professor Williamson, of Man- 
chester, had an opportunity of examining some mud 
brought up from the Levant, and he found, by the 
aid of the microscope, that there were a large 
number of these organisms there. These all belong 
to the same general group, and are called 
Foraminifera, which means many-holed; and as 
these shells are filled with small holes, you will see 
that this name is applicable to them. These holes 
are pores (as you see in the diagrame). All these 
shells are composed of carbonate of lime, and now 
you sep why geologists believed that lime, which is 


found in limestone rocks, at one time or another 
formed parts of this animal, which has the power 
to draw lime from the water and then poar it out 
again in the form of shells. Geologists have come 
to the conclasion, very advisedly, that all the lime 
that is found in various limestones has at one time 
formed part of an animal. Here we have this mass 
of chalk, which has all formed t of these 
Globigerine, which have drawn into themselves the 
lime from the sea water, and exuded it from these 
shells, just as sbrimps, or lobsters and oysters. 
All these have lime. Oysters form layer after 
layer. The lobster forms a new shell. Some of you 
know what are called ‘‘ crab's eyes" in the stomach, 
which are little accumolations of lime stored up 
against the time when the crab wants to make a 
new shell. Then these disappear from the 
stomach. I give you this illus n to show you 
how lime passos from sea water into shells. e 
have long known that chalk was made up of this 
and deposited in the deep sea. are certain 
minute particles which I won't speak of. because we 
do not know the meaning of them, bat we find 
certain other curious particles which will afford 
geologists stady for a good while, and these we find 
in our chalk mud. I have here two lumps of dried 
mud which we brought up from the bottom of the 
Atlantic, and not one of would know these from 
pieces of chalk, except that they are a little gare 
and they have a little more sand. But the im- 
portant point is that these coccoliths in our chalk 
sre p the same as those which are found in 
the old itself. There is, therefore, a precise 
correspondence between the mud which we have 
brought up from one mile and two and three miles 
from the bed of the Atlantio and the whole of those 
cliffs. Now, as to animal life. We have found a 
great number of types most dis characteristic 
of the cretaceous The most remarkable 
we met with—it was our t prize—was a 
wonderfal sponge, of which I have a drawing. 
Now,, I will just mention to you the fact, as I thi 

it may interest you, that I have been knocking 
about the North Sea making some deep-sea explora- 
tions. Our first vessel was not suited for our 
purpose. It was a most ee steamer, being 
the first that was built for her Majesty's service 
in the year 1825. We had very rough weather, 
and for several days we were knocking about doi 

a little work now and then. But one day we 

a most successful dredge, and I rather glory in it 
because it was done on a Sunday. I glory in it 
because it was a study of one of the most important 
and most wonderful of the works of nature and of the 
works of the Creator. After several days of knocking 
about we hada fine Sunday. I said to thecaptain that 
I was very unwilling to work the men on a Sunday, 
but that we must not miss the opportunity, for it 
was a good and a holy work todo. Reward was given 
us. The discovery of this sponge was, to all scientific 
men, one of the most remarkable that has been made. 
Many of you have seen the wonderful and beauti- 
ful works of Mr. Gould, the ornithologist, who went 
to Australia, and expended £8,000 in his visit and 
in the production of his work; and when he saw 
this specimen he said. Dr. Carpenter, I envy you. 
If I Lad only found such an interesting specimen, 
it would have been a reward to me for all my toil 
and expense.” You may suppose, therefore, if this 
excites such an interest amo ose who are not 
of my own line of inquiry that it must have created 
feelings of intense pride in my breast. This speci- 
men is of great interest in itself, and it is one of a 


men of a most remarkable p of ges. This 
sponge represents the whole t type of ch 

Professor Huxley one day came to my house to see 
it; he knelt down at the table to look atit, and, 
turning to his wife, said, ‘‘ Now, do not speak ; this 
surpasses the love of woman.” Last Satarday I 
was on Lewes Downs, on Mount , and I was 
asked to afew words about the ch I just ad- 
verted to this, and my friend Mr. Crosskey, a very 
able geologist, who was born and brought up at 
Lewes, at once said, Why, the whole of this bill is 
full of Ventriculites. I have got them over and 
over again in the chalk in this hill.” Now, 
I think you will understand what a point of ex- 
treme interest this was tous. Here we foand the 
type of the old Ventriculites, which was supposed to 
be extinot, still going on in the deep sea, and noi 
only the sponge, bata great number of other ani- 
male: and the more we have examined them the 
more cario they correspond to the old chalk 
forms. One of the last we got was a most singular 
specimen of the urchin tribe. You know the glo- 
balar form of the common sea-egg, bat this most 
siugular specimen, instead of being like a box shell, 
was like chain mail, a number of separate pieces, 
all flexible; and it flattened itself out when laid on 
the hand, and I said to my friend, Mr. Wyville Thom- 
son, who is a little heavy sterned, This looks as 
if you had sat upon it.” One or two imperfect speci- 
mens had previously been found, aud may be seen 
in the British Museum, but here we had the auups! 
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actually existing at the present time. I will not 
descant farther upon this, but will just go, in the 
last place, to the general question of what this 
means. Now, the credit of the saggestion is en- 
tirely due to Mr. Wyville Thomson — but it devolved 
upon me to publish it. as I was the reporter of the 
expedition, and I entirely fathered it—that really 
there has been no céssation in the production of 
chalk from the old cretaceous period to the present 
time. Perhaps the form in which we put it out was 
open to a little exception. We said that we might 
be considered to be still living in the cretacevas 
epoch. Very eminent men, such as the late Sir 
Roderick Murchison and Sir Charles Lyell, have taken 
exception to that statement, and perhaps not unrea- 
sonably. but it all depends upon what yon mean dy 
the words cretaceousepoch.” Sir Oharles Lyell says 
the meaning of the words is that period which was 
terminated by the disappearance of a great number of 
types of animal life that you do not find in that 
chalk. Where, he asks, are the chambered cepha- 
lopods, where are the fishes that were characteristic 
of the old chalk? Do you find any other? The 
shells of the nautilus type, the animals of the cuttle- 
fish kind? Well, we hide our diminished heads and 
say, Certainly we do not find them, but still we 
think thatthe evidence favours the actual continuity, 
that there has never beer a bresk or cessation, and 
the ground we go spon is this, that during the whole 
of the tertiary period there is no evidence in this 
north-western portion of Europe, nor is there any 
evidence on the other ‘side on the corresponding 
latitade, that the bed of the Atlantic has ever gone 
twp more thar abont 2,000ft.” Now, what is 2 000ft. 
to £5,000ft.? ‘Why it only leaves you 18,000ft. in- 
stead of 15,000ft. We find tertiary shells from 1,500ft. 
to 3,000ft. on Welsh mornntains and elsewhere. 
There is evidence that the land has been lifted ap 
2,000ft. or near it, in the tertiary period, but there is 
no eviderce that it has been lifted more, and, if not. 
the bed of the Atlantio must have been the bed of 
the Atlantic from the time of the commencement of 
the formation of the tertiary strata. We have every 
reason. therefore, to believe that our modern chalk 
formation goes back to the commencement of the 
formation of the tertiary strate. Now, may not we 
go a little farther? Mr. Darwin taught us first that 
there sre great areas in the Pacific ocean at the pre- 
sent time in course of elevation and of subsidence ; 
that there are parts where by the condition of the 
coral we can surely assert. that the bed of the ocean 
is slowly, slowly sinking down, and that there are 
other parts ia which we ean as surely say that the 
‘bed of the osean is as gradually rising. Ve ell: 
now I apply that doctrine to this formation of chalk. 
I believe that at the time when the area of Europe 
and Britain, and what was formerly chalk lying at 
the bottom of the deep sea, that then occupied a 
great part of Europe, had been formed, when 
the elevation gradually lifted ft up above 
the sea, the bed of the Atlantic was going 
down, and that the chalk animals migrated from 
what was then the old chalk sen of Europe into the 
new chalk sea of the Atlantic; that certain species 
that woald bear the migration went along, and 
others that would not bear it did not go. and died 
out. But now, then, comes my friend, Mr. Prest- 
wich, who, in his presidential address to the Geo- 
logical Society last year, adopts that view, and gives 
us the rationale, and a most beautiful rationale I 
think you will consider it. Mr. Prestwich, on other 
grounds. quite irrespective of any hypothesis of 
ours, believes that the old chalk sea of central 
Europe was u warm sea, that it did not communi- 
date with the Polar Sea. He believes that at the 
end of the chatk period a communication was 
opened between the Polar Sea and the sea of central 
Europe; that that let in a great quantity of 
polar water; that the temperatare of the old 
chalk sea was considerably reduced; and that the 
reduction of temperature killed off fishes and 
these higher molluscs, but left us those lower forms 
which could survive the reduction of tempera- 
ture. I think you will say this is one of the most 
beantifal of geological speculations (it is no more 
than a speculation) ever put before the world. In 
the greensand, which is all silex, composed of sili- 
cious minerals, yot find these little particles. Pro- 
fessor Aaronberg, who is one of the greatest micro- 
scopic discoverers, has shown that the greensand 
which occurs in the geologic period contains abun- 
dant internal casts of Foraminifera, and I can 
assign each one of those on the diagrams to one or 
other of the order named by Professor Aaronberg. 
What we now know to be chalk does not always 
retain its present condition as chalk. In the 
cliffs of the Giant's Causeway, in Ireland, you will 
find what we know to be chalk, by the series of its 
strata, &c., converted into white crystallised marble, 
and this marble was once animal life, as chalk was ; 
and we know it was so by the course of interpre- 
tation which geologists are accustomed to employ. 
There we find great masses of carboniferous lime- 
stone which forms the bed on which the coal- 
Measures are deposited; and there we also find 
coral reefs, and other beds which geologists, like 
Phillips, have concluded to be deep sea beds. 
I believe it will prove that these beds were 
formed like chalk and converted to the condi. 
tion they at present are by the subsequent 
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process of metamorphosis. I must now speak 
of the newest of the limestone formations— 
the lowest stratified series now known as the 
Laurentian, which is abundantly developed in 
all the countries of Europe. In tbis series there 
bas been found to be serpentine limestone, com- 
osed of layers of lime and serpentine. Professors 
anand Davidson have been enabled to de- 
cide that these serpentine layers are of organic 
structure like that of the iaternal casts found in 
the greensand. Sir Roderick Murchison had been 
enabled to make ont that the Lanrentian series in 
Canada is 90,000ft. thick, and the azoic is at the 
bottom of that. Now when you thivk what that 
90,000ft. represents, you will see that we naturalists 
and geologists do not let astronomers have it all their 
own way. You hear about the immense lapse of 
ages that mast have @xisted before we got the light 
of Sirius, and that, if Sirius were extingnished now 
it might be some millions or billions of years 
before we should see it again. I believe that these 
inquiries earry us as far backwards in geological 
time, as the inquiries of the as ronomers carry them 
back in distance and time in their way. ‘There is 
something romantic in this. You know it bas been 
said tbat reason carries us where imagination 
scarcely dares to follow. The spectroscope is the 
greatest romance, and goes beyond all the beyonds, 
if I may use the expression. But I think those 
matters which have been placed before you to-night 
are not altogether behind them in interest, and that 
they will have your thoughtfal eonsidcration. 


INSTINCT. 


A* interesting paper on this subject, interspersed 
with anecdotes, was read by Mr. D. A. Spald- 
ing at the meeting of the British Association. 
With regard to instinct we have yet to ascertain the 
facts. Do the animals exhibit untaught skill and 
innate knowledge? May not the supposed examples 
of instinct be after all but the results of rapid learn- 
ing and imitation? The controversy on this subject 
has been chiefly concerning the perceptions of dis- 
tance and direction by the eye and the ear. Against 
the instinctive character of these perceptions it is 
argued that, as distance means movement, locomo- 
tion, the very essence of the idea, is such as cannot 
be taken in by the eye or ear; that what the varying 
sensations of sight and hearing correspond to, must 
be got at by moving over the ground by experience. 
The results, however, of experiments on chickens 
were Wholly in favour of the instinctive nature of 
these perceptions. Chickens kept in a state of 
blindness by various devices, from one to three days, 
when placed in the light under a set of carefally 
prepared conditions, gave conclasive evidence 
against the theory that the perceptions of distance 
and direction by the eye are the result of associa- 
tions formed in the experience of each individual 
life. Often at the end of two minutes, they followed 
with their eyes the movements of crawling insects, 
turning their heads with all the precision of an old 
fowl. In from two to fifteen minutes they pecked 
at some object, showing not merely an instinctive 
perception of distance, but an original ability to 
measure distance with something like infallible ac- 
curacy. If beyond the reach of their necks, they 
walked or ran up to the object of their pursuit, and 
may be said to have invariably strack it, never miss- 
ing by more than a bair's-breadth; this, too, when 
the specks at which they strack were no bigger than 
the smallest visible dot of i. To seize between the 
points of the mandibles at the very instant of striking 
seemed a more difficuit operation. Thongh at 
times they seized and swallowed an insect at the 
first attempt, most frequently they struck five or six 
times, lifting once or twice before they succeeded in 
swallowing their first food. To take, by way of 
illustration, the obscrvations on a single case a little 
in detail :—A chicken at the end of six minutes after 
having its eyes unveiled followed with its head the 
movements of a fly twelve inches distant; at ten 
minutes, the fly coming within reach of its neck, 
was seized and swallowed at the firat stroko; at the 
end of twenty minutes it had not attempted to walk 
a step. It was then pleced on rough ground within 
sight and call of a hen with chickens of its own age. 
After standing chirping for about a minute, it went 
straight towards the hen, displaying as keen a per- 
ception of the qualities of the outer world as it was 
ever likely to possess in after life. It never re- 
quired to knock its head against a stone to discover 
that there was no road that way.“ It leaped over 
the smaller obstacles that lay in its path, and ran 
round the larger, reaching the mother in as nearly a 
straight line as the nature of the ground would per- 
mit. Thus it wonld seem that, prior to experience, 
the eye, at least the eye of the chicken, perceives 
the primary qualities of the external world, all argu- 
ments of the purely analytical school of psychology 
to the contrary notwithstanding. Not less decisive 
were experiments on hearing, Chickens hatched 
and kept in the dark for a day or two, on being 
placed iu the light nine or ten feet from a box iu 


which a brooding hen was concealed, after standiug 
chirping for a minute or two, uniformly set off 
straight to the box in answer to the call of the hen 
which they had never seen and never before heard. 


This they did struggling through grass and over 
rough ground, when not yet able to stand steadily 
on their legs. Again, chickens that from the first 
had been denied the use of their eyes by having 
hoods drawn over their heads while yet in the shell, 
were, while thus blind, made the subject of experi- 
ment. These, when left to themselves. seldom made 
a forward step, their movements were round and 
round and backward; bat when plaeed within five 
or six feet of the hen mother, they,in answer to 
her eall, became much more lively, began to make 
little forward journeys, and soon followed her by 
sound alone, though of course blindly. Another ex- 
periment consisted in rendering chickens deaf for a 
time by sealing their ears with several folds of gum 
paper before they had escaped from the shell. 
These, on having their ears opened when two or 
three days, and being placed within call of the 
mother concealed in a box or on the other side of a 
door, after turning round a few times ran straight 
to the spot whence came the first sound they had 
ever beard. Clearly of these chickens it cannot be 
said that sounds were to them at first but meaning- 
less sensations. One or two observations favoaratle 
to the opinion that animals have an instinctive 
knowledge of their enemies may be taken for what 
thoy are worth. When twelve days old one of my 
little protégés Tünming about beside me gave the 
peculiar chirr whereby they announce the approach 
of danger. On locking up a sparrow hawk was seen 
hovering at a great height over head. Again, a 
young hawk was made to fly over a hen with her frst 
brood of chickens, then about a week old. In the 
twinkling of an eye most of the chickens were bid 
among grass and bushes. And scarcely had the hawk 
tonched the ground, about twelve yards from where 
the hen had been sitting, when she fell upon it and 
would soon have killed it outright. A young tarkey 
gave even more striking evidence. When ten days 
old it heard the voice of the hawk for the first time, 
and just beside it. Like an arrow from the bow it 
darted off in the opposite direction, and, crouched in 
a corner, remained for ten minutes motionless and 
dumb with fear. Oant of a vast number of experi- 
ments with chickens and bees, though the results 
were not uniform, yet in the great majority of in- 
stances the chickens gave evidence of instinctive 
fear of these sting-bearing insects. 
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NEW METHOD OF OBTAINING STEARIC 
AND PALMIPIC ACIDS. 


ME: W. LANT CARPENTER read a paper on 
L the process of removing albumen in fate. 
In the International Exhibition of 1871 there were 
exhibited several specimens of stearic seid. &c., 
manufactured by Professor J. C. A. Bock, of Copen- 
hagen. It was stated that they were produced by 
a new process, Which possessed very many adran- 
tages over any other known method. Mr. Carpen- 
ter having twice visited Copenhagen to study the 
process, and having extended its application to 
neutral fate other than tallow, in Eugland, thought 
an account of the scientific aspects of the subject 
might not be uninteresting. Professor Bock was 
led up to his invention by patient microscopical 
and chemical study of the properties of neutral 
fats, and reflection upon the reasons of the disad- 
vantages of methods hitherto practised. These 
disadvantages Mr. Carpenter pointed out at some 
length. itherto, when fats were decomposed 
by alkali, a considerable excess of alkali above 
the theoretical quantity was required, unless 
the operation were conducted under very grest 
pressure, when the risk of explosion was great. 
When they were decomposed by sulphuric (or any 
other strong) acid, as was usually the ease in Kag- 
land, much of the fat was lost by being charred and 
burnt, and the remainder was so black that it was 
necessary to distil it torender it goud enough in 
colour for manufacturing purposes. The risk of 
fire, and of explosion, in this operation, was eon- 
sider ible, and the expense great. Professor Bock 
had shown that most neutral fats were made ep of 
minute globales of fat, surrounded by albaminons 
envelopes, which form 1 to 1:5 per oent. of the 
weight of the fat, and he considered that the axcess 
of alkali, of pressure, or of heat required to decom- 
pose fats, was really used in the destruction and 
removal of these albuminous envelopes, which elso 
attracted to themselves the colouring matters oon- 
tained in the fat, or those produced therein during 
its decomposition. The existence of the albumen 
could be demonstrated in the laboratory by dissol- 
ing the fat in ether or benzole, and precipitating the 
solution by water, or by boiling the fat ou a strong 
solation of oxalic acid. In both cases the albuminoas 
envelopes collected at the plane of janction in the 
two liquids. In Professor Bock’s process, the albu- 
minous envelopes were broken and partly destroyed 
by the action, for a limited time, and at a given 
temperature, of a small quautity of strong sulphuric 
acid. The neutral fat then pears’ out from the 
envelopes in æ state ready for decomposition b 
water in open tanks, an operation which reui 
several hours for its complete performance Ths 
progress was judged of by microscopical examins- 
tion of the crystals of the fat, or fatty acid, eo- 
formed by slowly cooling a thin layer apon a glass 
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uring matters. This 
was done by submitting the fatty acids in open 
tanks to the action of dilute solutions of certain ex- 
Sani meee By iar the Paak oer te 

oxidise eir specific gravity 

8 so that when the oxidation hed pee 
ceeded far enough, they readily subsided to the 
bottom of the tank, leaving the fatty acids com- 
paratively good in coloar. After two or three 
washings with dilate acid and water, the fatty 
acids were cold pressed and hot pressed in the 
usual way, and the result was a stearic acid higher 
in melting t and greater in quantity than could 
be produ in apy other way, and an oleie acid 
excellently fitted for the manufacture of soap and 
other purposes. Ona of the greatest adventages of 
the process was, that all operations were condacted 
in open tanks, with steam not exceeding 351b. pres- 
suce. Mr. Car Ar al in 353 
engaged in applying process palm oi 
other vegetable fats, and he illustrated his paper 
with specimens of the various stages of manufac- 
ture from Copenhagen, and from the factory in 
which he was a partner. 


MECHANIBM.* 
(Continued from p. 584.) 


use of wrapping connectors is very old; it 
was one of the 3 5 N. ee 
driving m , and here is one of those es 
5 name to the tool we now have, 
though our present lathe bears no more resem- 
blanee. to it than de substances thaé never: were 
like each other: Although in a course of lectures 
on mechanism so universally useful a machine as a 
lathe could not avoid notice, yet the primitivo form 
of the instrament seems to have been improved 
out of existence.” 

In Clerkenwell, however, the original lathe is still 
in use, and the conetruction of one is this :—A long 
lath, or elastic branch of a tree, is put over a beam, 
one end being held firm ; at the er end, there- 
fore, is an elasticity similar to that in a bow. A 
cord from the end of the lath passes round a piece 
of weod roughly shaped cylindrically with a hatchet, 
thence it s to a treadle, which, in the one be. 
fore ig naled to the floor by atico of commen 
shoolesther. The whole = thas com ad 15 
motion is n ressing treadle. 

ere 53 tho of the lath takes 
fhe cord back again, and so 


á 80 
the tool, replac- 
ing it as the work comes forward in. There- 


again. 
fore half the time of the man is lost, while the work 


ease makers and. that of making brass 
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Institution of Great Britain, and printed 

1007. Now, let us see what Young in that day 
wrote. He says (Vol. 2, 188). When a strap 
runs on a revolving cone, and is suffitiently tight, 
it advances towards the base of the cone and 
not slide towards the point; for the edge of the 

base is driven more rapidty than 
the other; and the portion advancing towards the 
wheel is driven towards the base. Therefore, in 
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order that a strap may remain on the middle of a 
wheel, it mnst consist of two portions of cones 
joined at their bases, and if rounded must be con- 
vex, not concave at its circumference.” Thus we 
havo in 1807 the true principal laid down, and yet, 
in 1872, the question is still dcoasionally discussed. 

Straps are very peculiar ia their behaviour. Not 
only are they sed to stop on a pulley that is 


dispo 
not level and reach the highest peint, but they will 
do what semetimes mechanics try in vain to make 
them do; for if you observe the laws that govern 
them they will most willingly “drive” round 


FIE. 26 


corners. Nothing is more easy, 
and nothing is more difficult—if 
not done in the right way. Here 
is a pulley at the bottom of a shaft 
and one at the top, at right 
angles; as you see, there is no 

ifficulty in making the strap turn 
this right-angled corner. There is 
nothiug to hold it on, bat it keeps 
its place. Yet, if the driving pul- 


tion the strap will not keep on. 
The prineiple is very simple, and 
applies to shafts oblique to one 
another as well as to shafts at 
right angles to one another. The 
mode of operation to secure the 
strap remaining on is this—Ascer- 
tain the t where a perpendicu- 
lar to the two shafts could be 
drawn. Draw a line, in fact, from 
one shaft to another, at right 
angles to the two shafts. The 
upright, in Fig. 20, is clearly 
perpendioular to both shafts. Now, 
take from that perpendicular 
a distance for the top palley equal 
to the radius of the lower pulley, and for the lower 
pulley a distance equal to the radius of the top- 

ulley. The radii of the pulleys are the portions 
Involved. If the distance from the perpendicular 
of either pulley be too great, then you will observe 
that the point on the pulley where the strap enters 
is not in the plane of the other puiley. All that is 
needed to retain a strap in its tion is that it 
shonid leave one pulley in the plane of the pulley 
on which it is to travel. It must be in 
the plane of the pulley to be moved. It may leave 
a pulley in any plane, but it may not enter in any 

lane. 


a In Fig. 26 the direction of the motion of the strap 
is shown by the arrows. Remembering the pre- 
vious explanation, it will be notieed that the point 
E in the upper pulley projects or overhangs so far 
as to be in the plane, g through the lower 
pulley D C. Therefore, when the strap is entering 
on the lower pulley, there is no tendency to run off. 
Again, the lower pulley D C is so that the 
point C is in the plane E F, and therefore the 
strap does not leave E F. Not only so, bata smali 


| deviation from the trae planes may be permitted. 


For there is, as it were, a contest between the our- 
vature or rounding, as in F, Fig. 24 (p. 584), of the 
palley, and the tendency to run off. If, now, the 
direction of motion of the drivieg pulley be reversed, 
then the strap immediately falls off, in accordance 
with what the precediag reasoning led us to sas- 
pect. It is discreditable to a mechanic to hold 


„ | strapa or pulleys, or to use guide pulleys under 


many cireumstances in which these are placed. Who- 
ever does so may perhaps be a good mechanic, bat 
heis a poor mechanicign. ° 

(To be continued.) 


CAVE EXPLORATIONS. 


Committee 

duriag the last three years are of great i oo. 
The caye is situated to the north of Ingi gb, 
and consists of several large chambers, often nearly 
filled up with earth and stones. Work commenced 
by cutting a trench through a layer of stones broken 
frem the cliff above, w proved to be resting on 

composed of barntistenes and bones, 


meny of their valunbles, cattle, and other property. 
The date of this seemed to be between 
the fifth century, as 

tion of- Reman. coins, 


ley be turned in the other direc- | in 
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seventh centary, when the kingdom of Strathclyde 
was conquered by the Angles. But besides this 
evidence was found of a much older occupation. 
Underneath the Romano Celtio layer, at the en- 
trance, pieces of chipped flints, broken bones of ox 
and bear, and rade e instruments, proved that 
animals other than man inhabited the cave at a 
lower level, and therefore before the accumulation 
of the talus on it. A subsequent shaft being sank, 
the discovery was made of a still older occupation 
of the cave by hyenas. Their broken bones, teeth, 
and coprolites showed that they must have lived 
there in large numbers, and the gnawed bones of 
rhinocerons, cave bear, mammoth, reindeer, &c., 
showed on what animals they preyed. 

In the eighth report of the committee for the Ex- 
ploration of Kent's Cavern, Torquay, for which an 
annual grant is made by the u, Mr. W. 
Pengelly stated that, during the past year a tooth 
of the great cave tiger (Machairodus latidens) had 
been met with in the cavern. Flint implementa, 
the undoubted work of man, had also been met with 
a bed below the cave-earth, and the oldest stratum 
yet worked. On this tooth Mr. Boyd Dawkins read 
a short paper, affirming its true character, after 
which Professor Phillips stated his belief that many 
of these bone caverns might be preglacial. In reply, 
Mr. Dawkins showed that many of the AERP 
which occupied tha European area before the 
glacial period, retarned after the cold had d 
away. He “nought the entire evidence of the Kent's 
Cavern pointed out that it was of preglacial age, 
and that man might have been living in Europe at 
that time. In this Mr. Pengelly concarred. 


THE WASTE OF COAL 


TS following is the address dolivered by Mr. 
F. J. Bramwell, President of the Mechanical 
Scienco Section of the British Association. After a 
fow preliminary sentences, Mr. Bramwell said :— 
I have thought over many subjects connected with 
mechanical science, bat I cannot discover sny thing 
more practically important than Coal.“ Very few 
matters are of greater real interest at all times to 
the nation at large, and very few are more pro- 
minently before the minds of the public at the 
present time ; and certainly no gubject can be more 
appropriate for a mechanical engineer, if for no 
other reason than this, that the steam-engine is stil 
the very crowning glory of mechanical engineering, 
and that coal is the staff of life and, so to speak, the 
breath of the nostrils of the steam-engine. .... 
The increase of consumption and the rise in price 
are startling facts, and force us seriously to reflect. 
upon the use and also upon the abuse of coal. These 
reflections will make us remember that whatever 
the known store may be, and whatever new dis- 
coveries of other beds may be made, the sapply 
after all is but a finite quantity; that, unlike the 
fael wood, which prone year by year to replace tho 
annual consumption, the fuel coal is given to us 
once and for ; that we are therefore dealing 
with a store that knows no renewal; that if we 
waste it, the sin of that waste will be visited upou 
our children ; and that it becomes us to look upon 
coal as a most precious, valuable, and limited de- 
posit, of which we are the stewards and guardians, 
jastified, no doubt, in using all that we require for 
1 purposes, but. most cinel in respect of 
all that we waste, whether that waste arise from 
wilful indifference or from careless ignorance, an. 
rance culpable as the indifference iteelf. This: 
being so, let us see how we de deal with coal in those 
cases where coal must be used ; hew we might deal 
with it in such cases; and how we might in certain 
instances substitute other eomrees of power for the 
coal which we now eonsame. 


Utilization of the Power of the Tide. 

And let us firat of all censider this question of 

ing sources other than coal for our motive 
power. Before the steam-engine was so extensively: 
used as it now is, the wind, the force of streams, and 
the force of the tide were all employed to give motive 
power. With respect to the power of the wind, it is 
to be feared it is too irregular to enable any manu- 
facturer to rely Wild it in oompetition with the 


steam e 0. to the power of our 
streams, the altered tion of the snil, due to in- 
creased and culti vation. bas so ma 


dr terially 
interfered with the regularity of their flow, that their 
efficiency as sources of constant power is seriously 
diminished, while competition with them by steam 
has become mneh greater than it was when the 
water-mills themselves were better off. This state 


| of things, however, might-be cured, and. in fact, bas. 
| been cured in certain districts by the union of a large 


number of mill- rietors to form storage reser- 
voirs. from w e water can be delivered with 
re ity, so as to give a uniform supply to the 
mi But the third source of water-power, the 
tide-mill, which at one time was used to a consider- 
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laboured under these disadvantages, they possessed 
the creat merit that their power, such as it was, was 
one tbat could be depended on, and one which, 
althonr zh it fluctuated, fluctuated regularly and within 
knowu and definite limits. 

I would suggest that in those cases where 
there are large manufacturing districts within 
a few miles of the sea, and where there is 
@ large rise and fall of the tide, coupled, in 
the outset at all events, with natural indentations 
of the coast, which might be comparatively readily 
dammed up for the storage of the water, there such 
storage should be made that the water should be 
put to work. Turbines of the best kind (turbines 
which will work with very nearly the same per- 
eentage of the total power given out by the water 
at any particular moment, whether they are im- 
mersed or whether they are not); that these 
turbines should be employed in pumping water at 
a high pressure into Armstrong accumulators, and 
that pipes should be laid on from those accumulators 
to the neighbouring manufacturing town, and should 
there deliver their power to the consumers, requir- 
ing it to be used by them in water-pressure engines. 
Suppose a beginning were made with the city of 
Bristol, which is no doubt a very favourable instance 
for the application of this suggestion. Here the rise 
and fall of the tide might safely be taken at 24ft. 
Half a square mile of water inclosed would. after 
the most lavish deductions for loss, yield in Bristol 
at least 5,000 horse-power, probably sufficient to re- 
place the whole of the power of the stationary 

ines now at work in Bristol. 

will not detain you by further dilating upon 
this subject ; but it does appear to me, looking at the 
epportunity which good turbines give of atilising the 
power residing in water under constantly varying 
conditions of head, looking at the fact that by Sir 
William Armstrong's arrangements this power may 
be transferred to an extremely small quantity of 
water under high pressure, and that therefore such 
water may be transmitted for many miles 
through pipes at low velocities, even although 
those pipes be of no great size,—looking at 
these facts, I say, I cannot help thinking that 
there is here open to the talent of the me- 
chanical engineer a new field of enterprise, and one 
which, if successfal, would tend to economise the 
fuel we so much value, and to leave more of it for 
consumption in metallurgical operations and in 
other operations requiring heat. 

Before quitting the subject of finding sources of 
power other than steam, the Section will perhaps 

it me to remind them of what has been done 

the town of Schaffhausen by a ponie opinia in- 
habitant in the of utilising the water-power of 
the Rhine, and of ying it on, 80 to speak, to every 
man’s door. This has been accomplished by erect- 
ing turbines, which are worked by the river, and 
deliver their power to endless wire ropes carried 
ever pulleys placed alongside the Rhine, the rope 
extending nearly from one end of the town to the 
other. This rope gives off power at the end of each 
street abutting on the river-bank, and that power is 
conveyed along those streets by a shaft in a channel 
under the paving. Each manufacturer can make 
his own communication with these principal shafts, 
and thus obtain the power he may require. I believe 


that no more is ed than is just safficient to pay 
for the current re and for depreciation. 


Waste of Coal in Mines. 


I will now consider the question how coal is wasted 
in its use ; but before doing so I will say a few words 
upon the loss that occurs in the coal-mine itself. 
Happily this loss has for some years past been 
greatly reduced. More economic systems of work- 
ing have prevailed, plans of dealing with small coal 
by washing away its impurities, so as to render it 
fit for cokeing, have been largely adopted, and thus 
a great deal of that coal which a few years since 
would have remained buried in the mine, as not 
justifying the expense of raising it to the surface 
and of poog omy upon it, is now brought to 
light and is utili evertheless, we know that at 
ordinary prices of coal it is to the advantage of the 
colliery proprietor in many instances to leave a con- 
siderable percentage of the seams that are worked, 
rather than to endeavour to lessen that percentage 
by the use of a more expensive system of artificial 
support for the roof; and, further, that it also pays 
him to leave altogether unworked very thin seams of 
eoal. Thus, in the very outset, we are wasting fuel. 
But the prevention of this source of waste is a 
question quite as much for the mining engineer and 
the political economist as for the mechanical en- 

ineer. I have, however, mentioned it before this 

ection, because the mechanical engineer may con- 
tribute to such prevention by devising new modes of 
extracting coal in places where hand labour would 
press too heavily upon the men engaged in the 
work, and where, therefore, their labour would be 
too costly. 

Domestic Waste 


I now come to the question of the way in which 
waste ocours in the use of the coals that are brought 
to the surface. This use may be divided into two 
p branches, the domestic and the manufacturing. 

_will consider first the domestic use. This is a 
highly important branch of the subject. It is be- 


lieved that out ef the total of 98 or 99 millions of 
tons of coal which in 1869 were retained for home 
use, 18} millions of tons, about one-fifth of that 


quantity, were consumed for domestic purposes 
(about 10 millions being exported). 


for domestic purposes, that I fear it will seem an 
idle waste of time to describe it. Nevertheless, I 
really must occupy a few moments in so doing. We 
puta grate immediately below and within a chimney, 
and as this chimney is formed of brickwurk, by no 
possibility can more than the most minute amount 
of heat be communicated from the chimney to the 
room. On this grate we make an open fire: fire 


cannot burn without air, and we provide no means 


whatever for the air to come into the fire; this is a 


provision that not one architect or builder in a 


thonsand dreams of making. The consequence is 
that the unhappy fire has, asit were, to struggle for 
existence. In a well-built house especially it bas 
to straggle; for the doors and windows shut 
tightly. The result is that the fire is always 
smoking, or is on the verge of smoking. We breathe 
the noxious gases and we spoil onr farniture and 
pictures ; nevertheless, happily for us, the fire does 
succeed in getting supplies of air which, even 


although insufficient for the wants of the chimney 
draught, do renew the air ofthe room. If to satisfy 


the demands of the chimney and to stop its 
smoking, a window is left a little open or a door is 
set ajar, we complain of draughts, and we complain 


of the unhomely look caused by sitting in a room 


with an open door; so that there we are, with an 


asphyxiated fire, onr smoky rooms, and our draughty 


rooms. Moreover, the fire being immediately below 


the chimney, the main part of the conducted heat 


inevitably goes up it and is wasted, leaving the room 


to be warmed principally, if not entirely, by the 
radiated beat; and we do and suffer all this in 


order that we may see the fire and be able to poke 


it. For myself I mast confess that if there was no 


cure for the evils I have described other than the 
close stoves of the Continent, with the invisible fire 
and with the want of circulation of air in the room, 
I would rather put up with the whole of our present 
domestic discomforts, and even with the lossof heat, 
than resort to the stove as a remedy. But there 
are modes by which freedom from smoke, freedom 
from draught, efficient ventilation and utilisation of 
the heat may allbe combined with the presence of 
the visible pokeable fire. Some members of this 
Association may recollect the paper that was read 
before it at the Norwich Meeting in 1868 by Captain 
Douglas Galton, in which he so clearly described his 
admirably simple invention of flre-grate. This 
consisted in putting a flue to the upper part of the 
fire-grate, which flue passed through a brick chamber 
formed in the ordinary chimney, which chamber 
was supplied with air from the exterior of the room 
by a proper channel, and then the air, after being 
heated in contact with the flae in the chamber, 
escaped into the room by openings near the ceiling, 
so that the room was supplied with a copious volume 
of warm fresh air, which did away with all tendency 
to draughts from the doors and windows, and, more- 
over, farnished an ample supply for the purposes of 
ventilation and combustion. These fireplaces, I 
regret to say, have been bat little used in England, 
from a cause I shall have to advert to hereafter, a 
cause which, as I believe, stands in the way of the 
adoption of improvement generally. The merits of 
these fireplaces were at once acknowledged by the 
French, who made the most careful and scientific 
investigation of their working ; and they found that, 
with such fireplaces, three times the effect was 
obtained from a given weight of coal that could be 
got with those of the ordimary construction. No 
doubt there are many other plans by which the 
same end as that attained by Captain Galton may 
be arrived at, and yet we go on year after year 
building new houses, making no improvement, ex- 
posing ourselves to all the annoyances, and worst of 
all, wasting the precious fuel. Suppose that we 
could reduce the total consumption both in summer 
and in winter by 50 per cent., what an enormous 
boon that would be even in the one matter of a pure 
atmosphere. 


Waste in Manufactures. 


The other way in which we use coalis for purposes 
of manufacture ; and this, again, may be divided 
into two branches at least, namely, the coal that is 
employed for obtaining power, and the coal that is 
employed in metallurgical and other operations not 
immediately connected with the production of power. 
To treat of these latter cases first, they are too 
numerous to be dealt with in detail, and a few of the 
principal therefore only mast be considered. Take 
the subject of coke-making. How much coal is 
heated in clamps and in kilns to be converted into 
coke, and in how few instances is any use made of 
the whole of the heat residing in the gaseous parts 
of the coal which are driven off. This heat fre- 
quently amounts to 30 per cent. of the whole of that 
which is in the coal. We come next to the smelting 
of iron. Take the preliminary process of calcining 
the ore. In those cases where the ore is black 


An im 


ved form of this fireplace was illustrated 
and desc 


ed in the Building News of August 16.—Ep, 


We all of as 
know so intimately the way in which coals are burnt 


band,“ the ore so common in Scotland, the calcining 
is done by the combustion of the carbonaceous 
matter mixed with the ore. Far more than the 
quantity of fuel requisite for the calcination is asso- 
ciated with this ore; but the whole of it is burnt off, 
and no effort whatever is made toutilise the surplas 
heat. Then, with regard to the blast-farnaces for 
melting iron. Here still, almost universally in 
Scotland, that large seat of the iron manufacture, 
and to a considerable extent in England, the 
waste gases are suffered to issue from the furnace- 
top, illaminating the country for miles, and bearing 
testimony to the indifference of the owner of the 
furnaces to a waste of our store of fuel. Upwards 
of 60 years ago, viz., in 1811, the utilisation of these 
gases was suggested in France; bit not much was 
done for 30 years. About 1840, however, their use 
became not infrequent in that country, and their 
manufacturers and chemists taught us that the gas 
thus recklessly wasted might be collected and 
utilised, and made to replace the fael e ded in 
heating the hot blast-stoves and in steam 
for the blowing-engines. Bat, for the cause which 
has been and will be alluded to, the adoption of this 
plan was very slow indeed in England. It has now 
been in use, however, for many years in our best 
conducted works; but, as a proof of the slowness 
of its introduction, the farnaces of Scotland, as I 
have already said, are even to this day almost 
universally worked upom the wickedly wasteful 
ciple of allowing these gases to burn idly away. 
ake, again, the melting of steel in crucibles where 
the heat issues from the farnace of necessity hotter 
than the heat of the melted steel (for were it not so 
it would coolit), and ofthisissuing heat, as a rule, no 
use whatever is made. Take again the heating- 
ironworks ; 


In many works, it is true, a portion of this heat is 
utilised for generating steam; but far more steam 
can be obtained than is required, even with the most 
unnecessary and lavish consamption of it, and thus 


in great ironworks boilers in which the steam 


at the valves; and man 
which no boilers are applied, for the simple 
that they would be absolutely su 

waste of heat in steel-melting and in furnaces 
iron and for other metallargical operations is by 
means necessary, although it might be urged that it 
is; and it might be said that if a furnace is to heat 
a body to 8,000 degrees, you must of necessity allow 
the heat to escape at that temperatare, or rather 
at something above it, or else in lieu of heating the 
body you will be cooling it, and that you can no 
more trap esoaping heat than you can trap a san- 
beam. But one of my predecessors in this chair, 
Mr. Siemens, has, as we know, shown us that you 
can trap the heat, and that you can so lay hold of it 
and store it up, that the gases as they into the 
0 from the furnace in which there is, 
even melting steel, shall be lowered in their 
perature down to that which will not char a piece of 
wood ; aud he has shown us how this stored up heat 
may be communicated to the separate streams of 
rooming ee and gas of his gas-furnaces, so that 
they 8 enter the furnace at a high temperature. 
that temperature to be increased by their union and 
combustion in the furnace. So deautifally can this 
trapping of heat be carried out, and se 
can the heat be retained by very trifling 

on the part of the workmen to the a thes 
Mr. Ramsbottom, the late Locom — 
tendent of the London and North-Western Railway, 
knew ee delicate a test 
when he inserted the en through 
openings into the N flaes of the stel- heating 
farnaces at Crewe. 


the Siemens apparatus. But although this invention 
has been before the public for very many years, and 
although it has had the ere of Faraday and of 
every other distinguished scientific man who 

investigated the question, and, I am glad to say, 
approval of the leading minds the users of 
farnaces, nevertheless, for the general reason 1 shail 
have to allude to, the progress of this invention has 
been by no means commensurate with its ireport- 
ance; and it is not too much to say that mana- 
facturers would rather waste cheap coal than 
embark capital in new furnaces, and more than all. 


be at the trouble ofinstructing and of watching over 
their workmen. 


marine, 

portable, and fixed. Including within the term 
steam-engine, the boiler as well as the engine, 
waste may arise in a steam-engine in two ways, 
either in one of them or in both , 
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‘arise from an imperfect utilisation of fuel in thd 
production of steam, that is, a waste due to the boiler 
and to the firing ; or it may arise in an improper 
une by the: ngine of the steam provided for it by the 
boiler. There can be no question but that the boiler 
Waste is, as a rule, very large indeed. A pound of 
fair coal is theoretically capable of evaporating from 
the -point 131b. of water. I is not believe 
that I shall overstate the case when I say that on 
an average not more than from one-third to one- 
half of quantity is obtained from the whole of 
She boilers in use. 

Tins poor result varies from a variety of causes : 
Ast. bat fring. which means bad combustion ; 2nd, 
e ace to absorb the heat; 3rd, an un- 
clean conditien of that surface, either from interna] 
or external deposit, or both; 4th, a faulty propor- 
tioning of the parts of the boiler to each other and 
to the work to be done, which cause heated water 
to be carried over with the steam,—a cause of defi- 
ev ion, which, however, so far from 
a rule detected, goes to swell the apparent 
duty of the Bad firing may result in the fire 
too thick, or too thin or irregular. If too 
the carbonic acid that is generated by the 
combustion of the lower part of the fael with which 
the air first comes in contact is changed in its 

h the upper part of the fuel into car- 


th 
Bonic oxide, 
equivalent of carbon 


through the flues or tubes of the boiler and 
make its escape into the air, carrying with it the 
valuable unconsumed carbon of the coal in a gaseous 
form. It is commonly said that smoke is uncon- 
samed fuel. This is true; but it is not commonly 
recollected that there may be invisible smoke arising 


coal, con into carbonio 
capable of evaporating but 4ib., it will be 

seen how necessary it is that no mismanagement of 
the fire should cause a portion of the fael thus to 
escape unburnt up the chimney. Another defect in 
the management of a fire (an opposite defect, as it 
were) by which coal may be wasted, is the admission 
of toomuch air; and this arises when the fire is too 
thin in relation to the chimney-draft, or when (a 
more common evil) it is thin in places, owing to the 
of the firemen in ing it properly 


ed. ' 

The way in which waste arises from those causes 
is, that unnecessary air is introduced into the fire 
at a temperature of, say, 60°, and that this air has 
to be heated, and then (even if the heat be ab- 
stracted from it, as far as practicable by the boiler) 
it will escape up the chimney at a temperature of 
from 200° to 800 
the whole of this excess represen 

on the one hand, it isof importance that there 
should be a proper amount of air to secure the per- 
fect conversion of the carbon into carbonic acid ; 
and, on the other hand, it is most desirable that 
this amount should not be exceeded, involving the 
air not wanted for 
anced state of things 
le to secure hand firi 
but not absola 


ed at competitive 


ib 


forty-five times in an hour, the quantity put on at 
each ng tle more 
then a K ment of the 
5 usually advise that the fire-doors should 
as little as possible, and that the firing 

take place about every quarter of an hour. 
nder ordinary circumstances they may be right ; 
bat when it is desired, regardless of the amount of 
manual to o 0 eof useful 
effect out of the fuel, it is then found to be remune- 
rative to opon the door, not four times an hour, but 
more than forty times an hour, taking oare, however, 
that it is only opened for the fraction of a second. 
It is by this frequent feeding of a small quantity of 
coal, tod over the fire, tbat the competitors 
are enabled to insure a uniform condition of that 
fire to receive the action of the air. They know pre- 
the amount of draught they have got, and by 
ce they also know what thickness of fire 
exactly balance, as it were, the air that comes 
through, so that the combustion may be ect, and 
Wine do may be no free air. But in or hand. 
„done at intervals of a quarter of an hour, it is 
obvious that the thickness of the fire at the end of 
such an interval must be very different from that 
which it was at the g of it, and thus if that 
thickness be right in to the draught at one 
time it must be wrong at another. At one time, im- 
mediately after firing, there may be a distillation of 
the coal, producing black smoke and carbonic oxide ; 
this will go on till the fire burns thin and barns into 
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do not wish to be understood that I am advocating 
the attendauee of skilled firemen to fire forty-five 
times in an hour, Coal must be far dearer than it 
now is to make if pay so to occupy a man, or rather 
watches of men; fof no one man could submit to 
such continuous labour for more than from four to 
five hours. Bat my observations zend to call your 
attention to the subject of mechanical firing. I be- 
lieve that the high evaporative duties that have been 
obtained by the use of liquid fuel, duties approaching 
oy closely indeed to the theoretical power of that 
fuel, are largely due to the fact that the air and 
liquid can be injected in definite and regular pro- 
portions, insuring perfect combustion. Again, in 
the use of powdered fuel by Mr. Crampton, where 
the powder is blown into the furnace by the very air 
which is there to enter into combastion with it, very 
high evaporative results bave been reached even 
under the disadvantageous circumstances attendant 
upon early experiments ; and this also I believe to 
be due to the power of accurately adjusting the 
quantity of air to the fuel to be burnt. 

The same power of adjastment may be obtained 
in those instances where the fuel is previously oon- 
verted into gas, as practised by Mr. Siemens ; and 
nearly similar control can be got witb ordinary fael 
by reverting to some of those systems of mechanical 
fire-feeding which were in use from twenty-five to 
thirty years ago, but which have been to a great 
extent abandoned in consequence of the more 
general adoption of internal fires and high presenze 
boilers. The fires ofsuch boilers are in furnaces of 
small diameter, which do not admit of the introduc- 
tion of the apparatus, for which room was readily 
found helow the bottoms of the waggon- shaped 
boilers formerly used for low-pressure steam. Other 
modes of fire-feeding, however, have been devised, 
and have come, to a certain extent, into use. Iam 
perfectly certain there is hardly any subject more 
worthy the attention of the engineer than the re- 


placing the stoker by some mechanical arrangement | regul 


which shall afford absolate uniformity of firing, and 
therefore absolute uniformity of the conditions of 
the fire; and this is a subject not only worthy of 
attention on account of the saving of coal, but also 
on the ground of putting an end to a most laborious, 
exhausting, and, it is to be feared, unhealthy 
occupation—viz., that of the steamboat fireman, 
more particularly when he is working in a hot 
climate. If perfect combustion were obtained in 
the fire, I do not think there would be much difii- 
culty in properly aotilising by the boiler the heat 
evolved. All that is necessary to attain this end is 
to give a sufficient amount of surface to absorb the 
heat and to transmit it to the water, always sarig 
in mind that, above all, the form of the boiler shoul 

be a safe one, that there should be proper water- 
space within it, and an adequate water-surface 
from which the steam could escape, that it might do 
so with tranquillity, and so as not to give rise to 
the spray technically known as “priming,” and 
that all parts of the boiler should be accessible for 


g. 
I am aware there is a temptation on the score of 
saving expense and of saving room to make the 
boiler of small size in relation to the amount of 
coals burnt ander it, and to the quantity of steam 
required from it; but this is a most 3 
economy—it is a saving in the ontset, but it is a 
perpetual source of loss in the working. sompaa 
tures as high as 800° and even 1000° of heat have 
been known to exist among the products of combus- 
tion escaping from the boiler. Now, when it is 
recollected that every 100° of heat in the outgo 
products of combustion represent 24 per cent. o 
the whole heating power of the coal, even if only 
the minimum amount of air to insure perfect com- 
bustion is admitted, it will be seen how necessary 
it is that there should be sufficient surface in the 
boiler to absorb the heat of the gases, and te bring 
them down to a few degrees above the temperature 
of the water in the boiler itself. I have mentioned 
the temptation to use boilers of inadequate size on 
the score of expense and on the score of room. It 
is this latter reason, no doubt, which induces sahip- 
owners to endeavour to diminish the size of their 
boilers as far as ticable, because they e that 


in excess of that which it had; and | cleanin 


the space occupied by the boilers and machinery is | h 


all waste room, as it cannot be filled either with 
coals or with cargo. With short-voyage steamers, 
voyages of a few hours only, this argument may be 
a valid one; but for the long-voyage vessels to India 
and elsewhere, where fuel has to be carried for from 
twenty to thirty days’ pry ees where on the 
homeward voyage the ships have to be supplied 
with coal that has been brought from England by 
sailing-vessel at a meg cost for freight, the true 
space deducted from the cargo and passenger-carry- 
ing power of the steamship is clearly not that occu- 
pied by the engines and boilers alone, but that 
occupied by the engines, the boiler, and the coal for 
those boilers. Even supposing that if, after en- 
larging the boilers to diminish the consumption, the 
space to be given up to the engine, boilers, and coal 


were still same, in co uence of the increase 
in the size of the boilers being equivalent to the 
coal-space saved, manifestly it would be to the ad- 


vantage of the shipowner that that space should be 
occupied by the boilers rather than by the coals. 
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not to be repeated for years until the boilers wear 
out; but the expense of coal is an outlay that has 
to be made at every voyage, and therefore it is a 
short-sighted policy to restrict the amount of 
absorbing surface in a boiler on the plea that a 
boiler with fuli surface takes up a greater space in 
the ship, if by dofig away with such restriction a 
saving can be effected in the fuel. 

The beneficial results which are attained by the 
greater size of boiler in relation to the coal burnt 
and to the horse-power required, can be shown not 
only by calculation, but by example. In H.M.S. 
Briton, fitted with extremely economic compound 
engines of Mr. E. A. Cowper's design, close 5 
21b. per horse - power per hour were burnt when the 
ship was mak thirteen knots; but on being 
worked at ten knots the consumption fell to 1/iolb. 
of coal for the lesser horse-power then used. 


Good and Bad Engines. 


I will now say a few words upon the engines. 
The locomotive engine has for many years been 
doing very fair daty. This has arisen, I believe, 
first, from the fact that since the introduction of 
coal the furnaces have been to a eonsiderable exteut 
gas-farnaces, with a free admission of air throagh 
open fire-doors to the surface of the fael. Second, 
from the fact that the boilers have large abscrbing 
surfaces. From these causes as much as 9lb. or 
10lb. of cold water are commonly evaperated per 
lb. of coal, while the engines working with high 
steam and considerable expansion make a good use 
of that steam. 

In marine engineering there has within the 155 


engines generally on the oom d-cylinder prin- 
ciple, working at 60lb. and Toib. steam 


of the boilers. 

Among the best instances of what can be done 
in tbe way of economy may ba mentioned the 
rapidly increasing class of portable agricultural en- 
gines. These engines, like the locomotive, are, 
from their migratory condition, incapable of being 
fitted with condensers, and thus must be worked as 
non-condensing engines, exhausting their waste 
steam into the air—a most serious disadvan 
Nevertheless, so great advances have been made by 
the unremitting attention of the extremely skilful 
mechanical engineers who construct these engines, 
that at the late Cardif meeting of the Royal Agri- 
cultural Society of England, one of the es ran 
for five hours and one minute with 14ib. of coal per 
pores power, being therefore a little under 2%/:0lb. 
of coal per horse-power per hour; and this horse 
was the horse-power of the dynamometer brake, 
and not the mere indicated herse-power by which 
marine Pa? and other engines are 

udged. The indicated horse-power is, of course, 
excess of that developed upon the brake, as the 
indicated power includes all the engine-friction and 
brake friction ; and if this latter horse-power be 
taken as a standard, the best of the engines tried 
by the Royal Agricultural Society this year at Car- 
cd ca 3 oom n e very 
con es, an to give 

a duty far beyond that which ten years ago would 
have thought obtainable in any but the very 

It may be mentioned that the Cornisb pumping- 
engines, which used to be looked as the most 
1 ol 5 patel according to 1 nd 
mont repo an average du 
533/10 millions of tb. fitted lft. high for lowt. of 
coals, and that the very best of them is doing only 
-117/10 millions of Ib., while the brake horse-power 
developed by the engine at Cardiff, gave a duty of 
79/10 millions of lb. This large duty was due to 
the great ability in the management of the fire (as 
98 been hinted at) and to the proper pro- 
portion of the boiler in obtaining the steam, and to 
its thorough g in it in the first 
instance, and then to the n 3 that 
steam by high expansion a cy eam- 
5 894 ita circumference and at the ends. 


engine 
that this wastefal engine was one which 
thought worthy to be sent to trial. 

It may be said that hitherto my observations upon 
consumption in steam es have contained quite 
as much of praise as of blame, and I am to 
say that it has been so; but it will be found that 
these praises have referred to the engines of rail- 
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their disposal for the purchase and maintenance of their power to reduce the consumption to the extent 


good engines; that they referred to the recent im- 
provement in marine engines, which engines, being 


as a whole in the hands either of powerful compa- , duced. One is apt, at first sight, to marvel that 


nies or of large capitaliste, enjoy the advantages of 
due outlay and of proper superintendence, and that 
they referred to the prize engines and to the better 
competitive engines of the portable class, while ad- 
mitting the existence of a large number of such 
engines which were most destructive of fuel. Bat 
there remains the great class of fixed engines used 
for driving manufactories, which engines are, ag a 
rule, of the most disgraceful and scandalous cha- 
racter. In the first place, enormous numbers of 
them are non-condensing enginesa—as an excuse for 
this it is in ered instances alleged that water is 
scarce and that there is not, therefore, the means of 
providing condensation. To meet such excuses it 
should remembered there are appliances well 
known to scientific engineers—at events that 
have been in use for many years—by which con- 
densation can be effected with no more water than 
is required for the feed of 2 high-pressure engine. 
I allude to the ordinary cooling-ponds for injection- 
water, and to the surface-evaporative condenser. 
In every instance these may be employed ; and thus, 
in lien of sending steam into the atmosphere at a 
pound or two above atmospherio pressure, that steam 
ht be condensed, and a pressure of 121b. or 18łb. 
additional throughout the whole stroke of the piston 
might be obtained; moreover, the interior of the 
boiler woald be kept clean, and thus its surface 
would be in the best state for transmitting heat. 
But passing by this question of the repugnanoé to 
the use of condensing engines, and admitting, for 
the sake of nt, that non-condensing engines 
may be what does one ordinarily find as a 
rye of the non-condensing engine? One finds the 
cylinder with a cubic capacity far too great for the 
work required; where steam is used througheut the 
stroke, one finds that this capacity is not utilised as 
it might be by the employment of high pressure 
steam and considerable expansion, and that while 
the steam, even in the boiler, is probably at only 
40lb. above atmosphere, the governor is flying out 
nearly to the fall width, the throttle-valve is all but 
clo and there is a continuous wire drawing off 
the steam, so that its average pressure throughout 
the stroke of the cylinder is only some 15lb. or 201b, 
above atmosphere. Now, when one recollects that 


it requires one portion of coal to get steam up to | hi 


that have been, and will be, unfruitful; bat the 
successful discoveris, because they are successfal, 
are taken out of the category of schemes when years 
of untiring application on the part of the inventors 
have, so to speak, thrust them down the throat of 
the unwilling practical man. Take the instance of 
Mr. Bessemer, who was beset for years by difficulties 
of detail in bis great scheme of improvement in the 
manufacture of steel. As long as he was so beset, 
the practical men chornsed he is a schemer, he is 
ene of the schemers; it is a scheme.” It is a species 
of profanation to suggest, but [ must suggest it, for 
it is true, that Watt, Stephenson, Faraday, and almost 
every other name among the honoured Jead to 
whose inventive genius we owe the development 
that has taken place within the last century in all 
the luxuries, the comforts, even the bare necessities, 
of our daily existence, would in tbeir day, and 
while struggling for success, have been spoken of as 
“ schemers,” even in respect of those very inyen- 
tions of which we are now enjoying the fruits. 


A Sooiety to Reward Economy. 

One word in conclusion. Can we not devise seme 
means by which oonsumers of coal may be instructed 
in, shamed into, or tempted to the economical use of 
that most valuable material? The Royal Agricalite- 
ral Society of England, byits jadiciousefforts for many- 
years past, by the inatitation of triale and the giving 
of prizes for the best engines, has brought the com» 
sumption of coal down from 10lb. per power- 
to a little over one quarter of that quantity. 
we not institute a society which should 
itself to the recording and the rewarding of tke. 

rformances of steamboats, and of fixed rp weg 

or land purposes. I am aware it is supposed ; 
is a diffoulty in these cases which does not oba 
in the case of portable engines that can be br 
for trial upon a dynamometer, and that is 
power exerted by marine engines varies dreng the 
voyage, and is not that which is developed at the- 
measured mile, while in a manafactery it: 
according to the conditions of the trade, and to the 
extent te which the British-workman ceondeacends 
to attend to his work. But there are 


to which present science and, in some instances, 
present practice show the consumption can be re- 


users of steam-engines should be so blind to their 
own interest, and should permit waste to go on day 
after day and year after year—a waste not only pre- 
judicial to the community at large and to succeed- 
ing generations, but a waste causing constant 
expense to those who commit it, and a waste, there- 
fore, that one would think such persons would only 
be too ready to stop; but the fact is there are 
several reasons why manufacturers and others per- 
mit the waste to go on. 


The so-called “Practical Man.” 

In prosperous times those engaged in manufac- 
tures are too busy earning and saving money to 
attend to a reorganisation of their plant; in bad 
times they are too dispirited and too little inclined 
to spend the money, that in better times they have 
saved, in replacing old and wasteful appliances by 
new and economical ones; and one feels that there 
is a very considerable amount of seeming justifica- 
tion for their conduct in both instances, and that it 
requires a really comprehensive and large intelli- 

ence and a belief in the future, possessed by only a 
ew out of the bulk of mankind, to cause the manu- 
facturer to pursue that which would be the true 
policy as well for his own interest as well as for those 
of the community. Baut tbere is a farther and a 
perpetual e the way of such improvements, 
and that iet ar is the so-called practical man ;” 
and he was in my mind when, in previous parts of 
this address, I bavé hinted at the existence of an 
obstacle to the adoption of improvement. 

I do not wish the Section for one moment to sup- 
pose that I, brought up as an apprentice in a 
workshop, and who all my life bave practised my 
profession, intend to say one word against the truly 
practical man. On the contrary, he is the man of 
all others that I admire, and by whom I would wish 
persons to be guided; because the truly practical 
man is one who knows the reason of that which he 

ractices, who can give an account of the faith that 

sin him, and who, while he possesses the readiness 
of mind and the dexterity which arise from the long- 
continued and daily intercourse with the subject of 
his profession, possesses also that necessary amount 
of theoretical and scientific knowledge which justify 
any process he adopts, which in 


those of a gas-meter. 
I believe that one of the 


im in pursuin to economical working which the owners of steam 


atmospheric pressure, and that this portion may be | many cases enable him to devise new processes, or | boats could offer to their engine-builders aad 
looked upon as practically constant, whatever pres- | which, at all events, if he be not of an inventive | engineers would be the application of such impie- 
sure of steam above atmosphere may after be | quality of mind, will enable bim to appreciate and | ments as these. Were they employed, the ship» 
attained, and that if, therefore, steam at 151b. above] value the new processes devised by others. This is owner would know at the end of the voyage eo mush 
atm be used, half of all the fuel is lost, while the truly practical man, about whom I have nothing | horse-power had been exerted as a whole, that so 
if at 801b. above atmosphere, 3 only is lost, and if at | to say except that which is most laudatory ; but the | much coal had been burned, and that the result 


1201b. above atmosphere, one-ninth only will be lost | practical man, as commonly understood, means a 
essure, one oan | man who knows the practice of his trade and knows 


in getting sg eg to atmospheric 
understand how essential it is that in non-condens- 
ing engines the steam should be used at a really 
high preseure; end yet, as I have said, I believe 
that if the large number of 10 or 20-horse horizon- 
tal non-condensing engines, employed by manufac- 
turers throughout the kingdom, were examined, and 
indicator diagrams were taken, it would be found 
that their pressure upon the pistens did not average 
much more than 201b. above atmosphere; and it is 
a lamentable faob that manymakers of steam- 
engines, men who cannot be properly called engi- 
neers, Men who are mere manufacturers, not know- 
ing the principles of the art they follow, will boast 


that their engine is doing very well, it drives the 
whole of Mr. 8 work and dees not require 


more than 80ib. steam in the boiler, not understand- 
ing that if they would raise that steam to 120lb., and 
then work it non-expansively in a small cylinder, 
i would thereby be obtaining a great economy, 

if they would work it expansively in a large 
cylinder, that cylinder being properly steam-jacketed, 
would obtain a still greater economy. 

I think there is so little reliable information as to 
the total horse-power at work in the United King- 
dom, as is evidenced by the faot that very recently 
the number of boilers has been estimated before a 
Parliamentary Committee as low as 50,000, and as 
high as double and even close upon quadruple that 
number, that I feei it would be an unwarrantable 
waste of the time of the Beation if I were to invite 
them to follow me into calculations, or rather specu- 
ieee as to ire ry 8 that yo be made 

e consumption , consequent upon improv- 
ing the whole of our steam-engines up to the cast 
est standard. It will, however, be qui — 
cient, to show the importance of the question, for 
me to say, and I am sure I should be perfectly safe 
in saying, thatsach saving would have to be esti- 
mated by millions of tons. Such a saving, as I have 
said, is one that might be made with our present 
knowledge; but when we recollect that an engine 
burning even as low as Ab. of coal per indicated 
horse-power hour is still developing only one- 
tenth of all the power which, according to calcula- 
tion, resides in that coal, there is manifestly a vast 
for our mechanical engineers in the exercise 

of their talents for farther economy. 

But let not consumers of coal remain indifferent 
to savings on their present consumption until those 
improvements are d d by scientific men; on 


therefore, was a consumption of so many 


nothing else concerning it—the man whose wisdom 
coneistsin standing by seeing, but not investigating, 
the new discoveries which are taking place around 
him, in decrying those discoveries, in applying to 
those who invent improvements, even the very 
greatest, the epithet of schemers,” and then, when 
he finds that, beyond all dispute, some new matter 
is good and has come into general practice, taking 
to it blingly, but still taking to it because if 
he did not he could not compete with his co - manu · 
facturers, the aim and object of such a man being 
to insure that he should never make a mistake by | 4 
embarking his capital or his time in that which kas 
not been proved by men of large hearts and large 
intelligence. It is such a practical man as this who 
delays all improvement. For years he delayed the 
development in England of the utilisation of the 
waste heat of blast-furnaces; and he has done so 
so successfully that, as I have already had occasion 
to remark, that utilisation is by no means universal 
in this kingdom. It was such men as these who 
kept back surface-condensation for twenty years. 
When the Siemens's regenerative gas-furnace was 
introduced, what said the practical man? “Turn 
your coals into gas, and burn the gas, and then talk 
of regeneratjon! I don't know what you mean by 
regeneration except in a spiritual sense; I am a 
practical man, and if I want heat out of coals, I 
put coals on to a fire to burn them ;” and for fifteen 
years the practical man has been the bar to this 
most enormous improvement in metallurgical ope- 
rations. 

The practical man is beginning slowly to yield 
with sel to these farnaces, because he finds, as 
I have ady said, that men of greater intelligence | among 
have now in sufficiently large numbers adopted the 
invention to make a formidable competition with 
the persons who stolidly refuse to be aro 
The same practical man for years stood in the way 
of the development of Bessemer steel. Now he has 
been compelled to become a convert. 

As I have said, the practical man derides those 
who bring forward new inventions, and calls them 
schemers. No doubt whatever, they do scheme; 
and well it is for the country that there are men 
that do so. It also may be true that the majority 
of schemes prove abortive ; but it must berecollected 
that the whole progress of art and manufacture has 
depended, and will depend, upon successful dis- 
coveries which in their inception were, and will ba 


tinual indicator would register truly the work the 
engine had to do, whether that work was made 
excessive by contending with head-winds, or wae 
rendered light by feroarable breesee and the 
assistance of canvas. In the same way tbe pro- 


prietor of the engine for manufactaring 
the cotton-mill, the woollen-mill. the — and. 


proprietors and the 
owners of fixed land-engines woald go to the expanse 
of applying such eontinuous reeording.i 
as these to their engines, and 
members of an association for the purposeof visiting 
and inspecting, and of reporting upon their machiaery, 
and of giving prizes to the men in charge for can-. 
fal attention, prizes to the manafactarere. for 
original good design and workmansbipof the engines, 
and prizes to the proprietors for their 3338 
in having bought that which was pool aa 
that which was bad and cheap, and for having eu- 
pore intelligent and careful werkmen instead of 
careless ones, I believe, within a tew 
years, as great an improvement might be seeme 
among the marine: and m i 


Orange. Coloured 
Journal of Chemistry, Dr. ior ht pleat at the US. 
Asylum for Disabled Saldiera, at Milwaukee, Wis., re- 
VV 
e rays of expresses 
surprise that no optician bas had the goniqs to see that 
orange ia the proper colour for sppotacles, instead af 
green or blue, for persons of w eyes.. Dr. Stearns 
EE ESN rege tether 
whic is connec a lig thro 
coloured windows, and is used, pA 
ie 
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tte 
Friction of Immersed Substances.—This 
formed the subjoctof an elaborate paper by Mr. Froude, 


F.R.S., who had made experiments with the savetion 


of the Admiralty, vith the wiew of determining the | Per, 


mood, by qualily of-surtace, and by the length of the 
8 by q -suriasee, y ngth of the 
subbing surface operated on. The results generally 
were that the resistanae varied as the power of 18 of 
the velocity with surfaces painted or varnished witb 
any of the.or oom ions ; that with a polished 
surface of tinfoil it as the power of 2:2 of the 
velocity; that there was a very sensible difference 
between the resistance per square foot on a plane 50ft. 
in length, and one 10ft. in length, but the same in oir- 
cumference; that between a plane of 10ft. and one of 
Gin., the difference was very much greater; and that 
the: resistance per equare foot on.a plane 10ft. in 


length, twavelling ten knots, was-.about 86 of a pound | 


per: foot of painted or varnished sutfaces. That 
agreed very nearly in what was called Beaunfoy'e Go» 


Aerial Navigation. — Mr. O. A. Bowdler 
read a paper on this subject which, he thought, 
would become an important element in military 
scieneo. Hifhberte, captive balloons only had been 
used, but it ‘was by no means improbable that 
ciroumstances would occur where it wonld be most 
desirable to pass over the enemy's position, and it 


would en be important to have egal of severing 
or defi the n from the course, either 
to right or left as required. Oasptive ballooms could not 
be used in safety in high winds on sesount of violent 


rocking of the car. He thought that aérial navigation 
was practical to a certain limit by simple mechanical 
means. Of the practicability of applying steam power 
he had no hope, the weight of-a steam-engtne made as 
light as possible, consistent with due strength, being 
much too great for any gas btlloon to The 
2 ee was manual Bat prop having 
s qu arose how the power of 

direction could be acquired, that being of the utmost 
importance in actual Warfare. That was accomplished 
35 balloon to- tired position, and 
holding it from further motion, the rotation was 

etely under the control of the acronaut. A rudder 


machine to rotate right or left precisely as the rudder 
Of athip guided the vessel. Mf. Reynolds said be kad 
found it impossible to get, by‘manual power, more than 
o or three miles an hour with n balloon large enough 
0 live. The dffficuity with regard to 2 flying 
‘machine was that its increase of power was in advance 
of its capacity of carrying. 
_ Rolling of Ships.—Mr. Froude made some re- 
ma on the mode of recording the rol of- a 
a 
.wakas he empleyed, which a atus also ind 0 
form of the waves. A revolving eylinder, covered with 
paper, and turned by clockwork, received the marks 
made by several . One of these pens recorded 
time, jerks being given to it by an exact clock. The 
apparatus being placed at the centre of gravity of the 
ship, a pendulum oscillating in a plane transversely 
, with the keel, recorded oontinacasly by a second pen 
the angles which the ship at each moment made with 
the mean or effective surface of the wave. Another 
pen, actuated by a 
server on deck, whe painted it to the horizon, recorded 
-by a third pon the angle the ship made with the 
. horison. From the records thas obtained the amount 
of rolling of the ship was at once shown, and the form 
of the wave could be easily worked ont graphically. 
Mr. Froude added that he had an apparatus 
in which he employed-a -heavy stationary wheel so 
delisately spp as not to receive any rotation from 
the motion óf the ship. This wheal, placed trans- 
versely in the ship, would remain still without rotating, 
and thes su @ place of the borizental bar above 
Geseribed, level by the observer on desk. 


Variation of Palse-beats.— Professor Sanderson 
“made a communication on the rhythmical variation of 
arterial pressure. He pointed out the rhythmical irre- 
gularities observable in the pulsation of certain ani- 
mals, stating that the peri of fast beating corre- 
spond to inspiration, and that the periods of slow 
beating co à to expiration ; and explaining how 
this is reoorded by a graphio method. Discussing the 
question óf the relation of these phenomena, he 
owed that, when the muscles are subjected to para- 
ils, so that respiration almost ceases, there no 
variation in E whence he concluded that the 
phenomena question are not related as cause and 
@ffect, but are results of the same cause. A commn- 
nication was also made by Mr. A. H. Garrod on Pulse 
3 and the Forces which vary it. Mr. Garrod 
4 dome experiments with a view of showing 
that the 5 of the pulse yaries inversely as the 
resistance to the flow of blood from the arteries; that 
variations tn the amount of blood in circulation do not 
wary the rapidity of the pulse, and conseqnently tbat 
the pulse rate is not dependent on the blood pressure, 
as many sup 


Action of Sunlight on Giass.—Mr. T. Gaf. 
field, of Boston, U.8., read a- on '' The Action of 
:@ankight on Ooleerless and Ooloured Glass.” He 


eenteinipg mangerese, became 
‘by the astien ef light, also thet the glass in the 


rosking arm. kept level by an ob- | 1 


stained windows of cathedrals had changed somewhat 
from the original colours ; these colours, however, could 
be restored by subjecting the glass to the action of suff · 
cient heat. M. Bontemps said that he had found glass 
containing manganese no good for lighthouse lenses, 
but that glass containing lead—even as Httle as five 
ceut.—did not change colour at all. Mr. Wenham 
salà that traces of carbon wonld colour glaas, but the 
wixture of a little nitre with the materials would get 
rid of this colouration ina marvellous manner. He 
believed Mr. Gaffield’s discovery of the restoration of 
the original colour of glass by heat to be a new one. 
Dr. De La Rue said that the nature of the action of 
light apon some of the constituents of the glass ap- 
peared to be one of disintegration and decomposition, 
as the glass appeared to become in all cases more 
coloured; there was, he by pening never any bleachin 
attion. M. de Fonvielle just suggested to him tha 
this action of Hght upon glass might, in future experi- 
ments, be aceelerated by means of a lens. 


Mirage.—Lecture Experiment.—In the course 
of a read by Professor Everett on this subject he 


described an experiment devised by Professor Olerk 
Maxwell, F.R.S. In this experiment the beautifal 
effects of mirage were obtained by means of three 
liquids ina cubical vessel with plate-glass sides Gin. 


thickness of about a jin. of Beotah whisky, containing 
enough sugar to mahe ite specific gravity intermediate 
between those of the other two liqnids. It is maueh 
more refractive than either of them. Triple images 
were obtained, with great distinctness, of all the objects 
in an extensive landseape, the middle image being in- 
verted, and either elevated or depressed 4⁰ 
the position of the eye. The range of triple vision ez- 
fended to objects as far as 10° frem the hosizental 
direction, either above or below, and-all three: images 
were sufficiently distinet o show whether white nds 
were up, down, or half way dewnin a row of houses 
distant 700 yards. 

The Colour of Fishes. — M. Pouchet 
contributed a paper on the nreckantem of the changes 
Heer in- ches and oraitacoa. The author referred 
to the fact that fishes often change in g 
tile eur of he ‘by "which: saro sur- 
ente? bab he explained that this dees not h e 
nne fish is deprived of the nerves that preside 
ever-the peculiar corpuscles to which the colour due. 


propefier. | Zhe shane does not take place in blind tu?vete; end 


ft dhe-geeing turbot, if the nerves are divided whieh 
communicate between the eye and the skin, the 
dees not occur. If the fifth nerve is divided the e 
thes place all over the body except the part to h 
dhat nerve is distributed. These experiments, M. 
3 ea show that the anes of colour is d - 
upon impressions receiv the nervous 
through the organs of vision. K a 


Tame Wasp.—Sir J. Lubbock exhibited a de 
which had been in his possession for about Shree 


ship | months, which he brought with him from the Pyrenees. 
seaway, and elaborately and ably explained a pa- ‘The 


wasp was of a social kind, and he took 4640 Ks 
neat formed of 27 cells in which there were S i 
aad had the wasp been allowed to remain th 

have been quite a Htthe of 


time there woul 
“Rome of the eggs, however, ename do ashtarity, 
Te, eee qune , e at 
i s tame, though at 
t it was rather too ready with its sting. tne 
eats sugar from his haad and allowed him to stroke it. 
The waep had every appearance of health and 
ness; and, althoegh ‘it enjoyed an outing on ; 
readily returned to ite bottles, which it esemed bo re- 
gard as a bome. This was the frest tame wasp kept by 
iteelf he had ever heard of. 


Precipitation of Silver by Oopper.—Mr. 
Alfred Tribe commanicated an interesting paper on 
this subject. He stated that in the course of experi- 
ments on a rather larger scale, it had been found that 
silver obtained by precipitation from solution as 
nitrate, by means of metallic „ always contained 
the latter metal, however the sliver might be 
washed. The constant presence of this metal was con- 
sidered due to dissolved oxygen in the silver solations, 
or to the absorption of that gas from the air by the 
produced copper nitrate dering or subsequent to the 
preolpation. In practice it was found that the presence 
of the copper was not dae to dissolved oxygen in the 
silver solutions, but to oxygen absorbed from the at- 
mosphere; in one experiment as much at fifteen per 
cent. of copper was obtained by an exposure of forty- 
eight hoars, and the author expressed it as his opinion 
that in this way almost any quantity of copper might 
thus be added to eflver. When carbonic anhydride was 
caused to bubble through the solation during precipi- 
tation, the quantity of copper was diminished to a very 
great extent. It was also fonnd that where an excess 
of silver remained in the mixture the mereat traces of 


copper were found, but, on the contrary, when the ap 


eilver was on the t of exhaustion, the propostion 
of copper obese poao ra f 
The Fusion of Arsenio.—Professor Mallett, of 
Virginia, U. S., reported some experiments undertaken 
by him in view of the generally repeated statement 
cannet be fused, 


EFF sealed tabe only 
results in the barsting or eae succeeded in 


euring arsenic liing narrow sireng 6 
tebes (barometer tubes), which was again inclosed in 
an outer tabe of iron, and heated in a charcoal fre. 
Arsenic thas treated was found om cooling to have 
fased into a perfectly compact ery 


stalline mass, o 
steel grey colour and brilliant lustre, having a specific 


613. 


gravity of 5709 at 19° O. Specimens of the metal 
were exhibited tothe meeting contained in‘giags tubes 
filled with coal and the temperature of fusion Hes 
between the fusing points ef-antimony and silver. 
Moetecric Iron.—Profeasor 
specimens of iron from TN Ono 
mass by a planing 
machine, and without farther 3 had been 
forged into a tol perfect blade for a paper knife. 
Another had been heated to redness in a vacuous 
porcelain tube (for the p of examining the 
occluded ), and had then with great ait calty 
forged i a blade of similar kind, in which cracks 
and flaws were visible. The third had been heated? in 
like manner in vacuo, bat to a white heat, and this 
specimen could not be forged at all. The conceivable 
causes of this differenee were briefly discussed, such as 
the more or less complete removal of the oceluded 
gases, changed state of combination of the phosphorus 
aad sulphar, and melting oat of phosphide of h. 
leaving the metal porous. 
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Telescopic Walking- Sticks. — Mr. ‘Barnea 
Richards, of Penzance, ns recently patented an im- 
PEE tang be taadi Gan) to aht ap ithe a: tal ope, 
Ww may e y to shut u aa pe, 
but may also in addition be furnished with lenses, and 
employed for al! to which the ordinary tourist- 
glass is applied. In order to arrive at the best design 
and the most snbstantial as well as convenient arrange- 
tment of the he has offered prizes for the con- 
strnotion of pe walking-sticks In any suitable 
material, the particulars of the competition for which 
will be found in our advertisement columns. 
serviceable stick, capable of being reduced to pocket 
size, will be handy in many ways, and ite utility will be 
still farther enhanced by furnishing it with lenses. 


Fireproof Wood. Wood may be rendered nearly 
Wty soaking the’ dad timber A 
expense, by g a 
short time in a solution of soluble glass, a silieate of 
eoda or potash, and afterwards immersing it in lime 
weaker, by which-¢he pores of the wood are filled with a 
silicate of ime. This mbetance ia fi and oar- 
met be-dimelved in water, and ita presence and eflest in 
the bre of the wood are therefore permanant. 
Science in ‘Birmingham.—Throaugh fhe Nbe- 
rality of Mr. Josiah Mason, who founded ‘Bo orphenngo 
at Erdington, a science college is to be esta 
ape Sarre he words of the ¢rast-deed are worthy 
of publicity:—" Being convinced, from long 
and varied experience in rent branches of masa- 
facture, of the necestity for, and benefit of, 33 
sywtomatio scientific inetractton, y adapted 
the practical, mecitemical, and ‘requirements èf 
parsutte 5 


lan eee nts l a f tho boroughs 
and ot, an etlarly o 0 

Birmingham and Kidderminster,” Mr. Meson *‘ bath 
determined to devote a portion of his remataing 
property to the foundation of an institation wherein 
such systematic scientific instruction may be een.“ 
With this object, Mr. Mason assigns certain freehold 
and leaseh property, estimated at not leas‘ than 
£100,000. Instruction is to be provided by means ef 
classes, in mathematics, physics, chemistry, thenatural 
sciences (especially geology and mineralogy, with their 
application to mines and metallergy), botany, soblogy, 
languages, mechanical drawing, and arohitestere. 


Japan.—Muoh interest has been excited $h the 
United States and England by the movement among 
the nese toward the introdaetion of the 
En 
e Pait that 5 re in time becom 

i our m ugus may in time e 
Their aal The pringipal dimeulty in 
of this desirable consammation lies in the 

of =e Pagin language, Aoa ue nam 2 
of irregular ver aracteriaing it, as 6 wan 
uniformity in ite ciation. fue idea has been 

of forming an improved English 

for the benafit of our Oriental friends by making 

verbs , and improving the orthography. The 
choice o a0 e ag by the J ese lies, it is 
naid, between the h and the German, and the 
selection of the latter is warmly arged by the Germans. 
Indeed, that language appears to be quite a favourite 
one in Japan, as attested by the existence of an exten- 
sive German bookstore there doing large business, 
and by the establishment of a number ef schools for 


teaching the tongue. 
I cooking 


Boonomteal Cooking Apparatus. 

paratas, to be used daring the Autum manœuvres, 
by the 9th Queen's Royal Lancers, was tried 
at Woolwich, ander the direction of the Ool 

mending the regiment. The apparatus, 
been invented by Sergeant Mayell, master 
ee eae gridiroe Isatori and 15 
Sn, & pan, 7 , 

tins, all Atting within the largest boiler, which is 
Q0in. aquare. A fire was lighted in a trench bastily 
dug in the open air, and by a jadicious economy of 
fael, 182 gallons of water were boiled in twenty minutes 
altar the fire wae lit; the eaucepans being afterwards 
boiled in 43 minutes. The present daily consumption 
of fuel in a oavalry regiment is five owt., but with this 
apparatus it is sald that six ounces will be sufficient. 


{| Two seta can be éarried on s horse, fixed in Moody's 


pack-saddle, and will cook rations for 600 men. 
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LETTERS TO THE EDITOR. 


— — 


[We de not hold ourscslues responsible for the opinions 
our . The Editor respectfully requests 
that eR communications should be drawn up as briefly as 


posibte.) 
AR communloations should be addressed to the Editor 
the Exorise Muowmanto, 81, Tavistock-strect, Cow 


F.O. $ 
All Cheques and Post Ofice Orders to be made payable 
€o J. Pasamons EDWARDS. 


“I would have every one write what he knows, and as 
mach as he gee Ss no more; and that not in this 
ot 


only, but in all er subjecta: For such a person may 
have some cular know! and experience of the 
mature of such s or a fountain, that as to 
other no more than what everybody does, 


knows 
5 clutter with this little pittance of his, 
undertake to write the whole body of physicks: a 
vice from whence great inconveniences derive their 
original.” - Montaigne s Essays. 


9% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number af the Letier, as well as the page 
on which it appears. 

— — 


THE MOON. 


14790.)—Ix answer to W. L. Brown ( 
to be noted that the moon's path being ed on the 
average about 6° 8“ to the ecliptic, she passes alter- 
nately north and south of the ecliptic by this amount. 
Now the offect on her range in declination will depend 
on the tion of the points where the moon crosses 
the ptic ascendingly or descendingly. If her 
rising node coincides with the rising node of the ecliptic 
on the equator she will be 5° 8’ morth of the ecliptic 
where the ecliptic is 28° 27’ north of the equater, so 
that she will be in all 36° 85’ north of the equator in 
this part of her orbit, and (obviously) as far south at 
the te part. If ber descending node coincides 
with rising node of the ecliptic she will be 5° 8’ 
south of the ecliptic where the ecliptic is 28° 27’ north 
of the equator, or sbe will be only 18° 19° north of 
the equator at the part of her orbit where she bas her 
greatest northerly declination; and obviously she will 
have no greater range south of the equator. In inter- 
mediate positions of the rising node an intermediate 
range of declination will t. (The whole subject 
wants illustration, however, and detailed explanation.) 

The rising node of the moon's orbit performs a com- 
plete circuit of the ecliptic in a mean period of 
18'5097 years; always regreding on the whole in each 
lanation, though not always at the same rate, and 
always advancing for a greater or lees on of each 
Soak: The regression is greater when one or other node 
is 90° from the sun, and least when one or other 
node is in conjunction with the sun, but it need 
hardly be said that this condition never prevails 
throughout a lunation. The inclination also varies, 
attaining a maximum when the one or other node is in 
conjunetion with the sun. The range of change is about 
8’ on either side of the mean value. 

There is no cycle in which the moon “ retarns to the 
same position precisely with regard to the earth on 
the same day in the same month, and being also at the 
same time in apogee or perigee.” Nor are these condi. 
tions al N 7 n . fear in cycles of 
very t length, quite uselesa for ordinary purposes. 
in Tne cycle called the Saros, invented by the Chal- 
deans, some of the conditions were nearly fulfilled, but 
this ayola bad no reference to the year. It continued 
65854 days, or 18 years and nearly 110 days. It thas 
contained 228 lanations, 242 nodical months less 89 
minutes, 289 anomalistic months (or mean intervals 
between lunar passages of perigee) lees 5 hours, and 
241 sidereal months less one day. 

The lunar perigee on the whole advances in each 
year (the mean advance being abont 403°), but recedes 
on the whole in seme months, advancing on the whole 
in others, and always both recedes and advances alter- 
nately during the course of each month. It performs 
a complete circuit in a mean period of 8282:575 days. 
The mean interval between successive conjunctions of 
the sun and perigee is 411-761 days, the mean interval 
between successive conjanctions of sun and the moon’s 
rising node 846°6 days. The mean advance of the 
perigee from the node is accomplished at the rate of 
ponr 59° wae per eas eras the interval be- 

5 ons of the perigee and rising 
E portu ity of noticis 

may take op nity of no g a slight mis- 
take in Mr. Birt’s paper on the moon’s libration, in the 
ExdLiag Mecuanic for July (I think), 1871. The suo- 
cessive returns of the moon to her perigee do not take 
place in a less time, but (on the average) in a longer 
time than her successive returns to her rising node. 
RICHARD A. PROCTOR. 


DOUBLE STARS. 
[4791.]—Lzr me thank Mr. Proctor for his remarks 


- 12768), it is 


dis 
“Cel 


such stars are in other works or not. To those of your 
readers who may have supposed that I was indicating 
Haws er blemishes in those two works, I will say that 


whenever I survey the starry heavens with my telescope, 
Mr. Webb's work is my constant companion; and 
thongh I possess another atlas, yet I find Mr. Prector's 
so much easier, and superior, that it is the one I ex- 
clasively use. : 

Tam very muck obliged to Mr. Knott (let. 4748, p. 567) 
for giving the measures and positions of «3 Boötis and 
3 Cygni. Though the difference of the state of the 
atmosphere, when the observations were made, may 
have much to do on so delicate objects, yet, I believe, 
g Cancri more difficult at present with my aperture 
than 2 Boötis. I cannot account for the difference of 
positions in both instances, but in this way. I have 
adapted to the eye-tabe of my telencope a brass circle 
with divisions of five degrees each, and it is to these 
divisions I refer the position of companions in double 
stars. I am afraid this circle is not in the exact posi- 
tion. Moreover, when I observed the above-named 
stars, I was obliged to move my telescope out of its 
usual place, and doubtless ite azis was not in the exact 
direction of the , henoe the error. 


C. GAUDIBERT. 


SUN SPOTS. 


[4792.]—AT 6.80 p.m. on the 17th inst., the surface 
of the sun did not present so particalarly interestin, 
an object as it has done for some time past, and 
should not have taken note of ite appearance had it 
not been for oxo particular feature which engaged my 
attention on careful examination. I may mention 
that there were but four clusters of spots visible (as 
the accompanying sketch shows), and each cluster or 
group required some considerable power to be applied 
to bring ont details. On examining each group 
separately my attention was drawn to an exceedingly 
luminous spot in the centre of the dark nucleus shown 
by the arrow B on the sketch. I examined this group 
carefully, and in order to avoid any possible mistake 
which might arise from optical] illusion or otherwise, I 
made use of four eyepieces of different powers, and 
found the same luminous appearance was presented, 
more or less distinctly, as diferent powers were 
applied. I am sorry I wae prevented from examining 


* 


this particular group with a glass of larger aperture 
consequent upon a tall elm-tree obstracting the view, 
and I bave not had an opportunity since of noting any 
possible change in its appearance. o spots are 
drawn somewhat larger than they should be in propor- 
tion to diameter of the circle, but they present the 
same relative aspect they exhibited wheu viewed at the 
time mentioned. Janas H. WHISTLE. 


THE SOLAR CORONA. 


[4798.] —WILL Mr. Proctor permit me, as one greatly 
interested in his able astronomical works, to ask him if 
he still holds the opinion that “ the solar corona is due 
in great to the existence of millions of meteoric 
systems having their perihelia close to the sun.” From 
Mr. Lockyer’s spectroscopic observations of the total 
eclipse of December, 1871, it would appear that it 
consists of “glowing gas.” I can understand that this 
gas could be produced by the meteorites being 
vapourised by the intense heat to which they are sub- 
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none of them I saw had trains Jong enough to 


Avua. 30, 1872. 


the faint prop ingnired about in my previous letter, I 
was led into the error from paying more attention te 
Mr. Webb's directions given in the first 1 
taking the object as closely following «* (the word 
% closely“ would have been better left ont), and I found 
the faint group the nearest following that star, though 
it is not so far sonth in the field as P. I see a faint 
comes (this immediately follows :) at about 20° 


and probably 70” distance from the triple end 
also another comes rather closer at about 7 al 
rough estimations. Having no equatorial m to 
the instrament, I use Mr. Proctor’s star-alles in 
connection with Mr. Webb's “ Objects" to 


assist mo, and, with the above exception, I never found 
any difficulty in identifying objects. Tamms. 


AUGUST METEORS. 
[(4795.]—I a you a list of the meteors I observed 
on the evening of August 8, hoping yon will publish i, 
as some of them may de recognised by other observers. 


miter O O oI O en ah Co ad a 


f 
è 


i 


zenith, and the numbers represent the 
which it moves. The stars mentioned in 
colamn were in or near the 
respectively. Numbers 12 and 1 
rate; 5, 7, and 16 nearly so; 
so. 17 and 18 weresimaultancons, and so 18 was 
best weg doubtful as regards direction and 
As I no assistance, I found it impossible to 
and record more particulars than I have 


EHG 


I 
i 


observations. It will be found that the radian 
of the above meteor is somewhere near 22 An 
Number 12 appearing to be hardly conformable, 
rest converge, however, pretty 8 
12 o'clock the sky became overcast, and so it 
on me 5 following fi u I 3 J cannot 
upon the time given; but vo greatest 
be within 15 ary of Greenwich mean time. 
I bave given the above particalars as 
others who may wish to record something 
the mere namber of meteors they see. Of 
that possess a meteoroscope save the most 
of the task—viz., that of recognising some star 
near the path of the meteor. If Mr. Denning 
have my observations of the meteors on the 12th and 
18th of last November I shall be happy to forward 
them by post. 


Wennington, Lancaster. 


A GIANT PLANET.—RING-NEBULA IN LYBA.— 
ALT-AZIMUTH STAND FOR BEFRACTORS. 


(4796.]—Rurznaixe to my let. 4975, in No. 876, p. 
288 (May 81), regarding Mr. Proctor's quotation from 
two narratives by eminent observers of dark transits” 
on Jupiter, mentioned in his paper on 4 Giant 
Planet,” and not having seen any reply, I preeame Mr. 
Proctor has overlooked the letter, as he has 8 A 


15 


& 


8 


ifs 
HH 


W. DAVENPORT. 


jected in their perihelion sweep round the solar orb ; | theories. 


but Mr. Lockyer's observations seem to point to the 
conclusion that the portion of the cerona close to the 
sun’s limb derives ite substance from the prominences 
which consist of hydrogen gas; as other elements are 
known to exiat in meteorites I cannot reconcile the two 
theories. Will Mr. Proctor kindly say which he con- 
siders the most probable explanation of this wonderfal 
solar appendage ? and oblige J. E. Gore. 


Kussowlee, Panjab, 20th July, 1873, 


STARS IN AQUILE. 


(4704.)—Taanxs to F. R. A. G.“ (let. 4658, p. 586) 
for his prompt reply to my request respecting 268 P. 

uil». (By a stupid mistake I signed my letter 
% Epsilon.”) I had seen the asterism he points out as 
that object, but as the “faint comes" he refers to 
showed very prominently in my object-glass (by Wray), 
I did not imagine it would not be included with the two 
closer components and classed as a triple star by Smyth. 
I see another fainter comes at nearly the same angle 
(say 20°) as the one mentioned by F. R. A. B.,“ and at 
about three times the distance. Now, with reference to 


f 
2S ETETE — . — A R [—— EE n —— — e 


other correspondents who made objections 
Might I ask Mr. Proctor (should he have the time af 


transits. 


and any peculiar features notioed d 
aly 27, 


In the Mechanics Magazine for 
% Astronomical Notes for August.“ by Mr. Proctor 
states (p. 58): The ring-nebula in Lyra may be now 
studied to advantage with the C,ioin. telescope be 
longing to the Astronomical Society; the present 
writer sees it as an oval ring with the r as dert 
as the sky outside the ring (the italics are mine); bet 
with larger telescopes (one of Browning’s 13jia. re- 
flectors, for example), the gauzy light inside the ring 
can be clearly recognised.” 

In Mr. Prootor’s Half Hours with the 
he says, “It is seen as a ring of light with 
moderate telescopic power. In good Biin. 
the nebole exhibits a mottled appearance and a 
ling light; larger instruments exhibit a faine 
within the ring.” Now, with a 4°28in. object-giass 
Wray, I sea a “glimmering light“ within the ring, end 
cannot suppose the. lein, telescope above-mentioned 


very 
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to be so deficient in illuminating power as not to ex- 
_ this fluctuating light. I also see the 11 magni- 

tude’ (Herschel) aloealy following the nebula, and 
stated by Mr. Webb as being seen with his 5jin. object- 
glass. this star brightening ? 

I am sure many readers of " ours will acknowledge 
with me that wo are indebted to Mr. Proctor for mach 
valuable instruction derived from many of his writ- 
ings. The alt-ezimath triped stand I use was con- 
atracted after the plan illustrated in his Half Hours 
with the Telescope,” p. 17, with some modification in 
the details. It is principally made of cast iron, with a 
brass quadrant, and two screw motions, and cost me a 
Little over £5 (including the cost of patterns). It could 
be made for a lesa sum by any amateur mechanic who 
has a lathe, though the quadrant wonld likely require 
to be cut in m machine shop. The stand is very rigid, 
and I find it very easy to keep a star in the feld of 
view even with the high power of 420. The telescope 


2 . 


THE ORGAN BUILT. —X. 


(4798.]—Havora now got the pedal board made, fix 
it in ite proper position under the keys; the keyboard | co 
should project about nine inches over the "pedals. Some, 
however, eee more and some less; it is quite a 
matter of fancy. The middle O of the board at 
be directly uuder the middle O of the keyboard, altho 
that will throw a two octave pedal board a little to ie 
left of the centre of the instrument. Now 4x the larer 
board H, in Fig. 1, to its place, and find the length of 
the backfalls in the pedal coupler C, the front end of 
the beckfalls baag saeni over the front loop of whip. 
cord in the pedal levers, and the back end of the back- 
falls under the end of the keys; get a piece of board 
the length of the pedal board, the width to be the same 


us the distance between the front and back of the back- 
falls, and on this board carefully mark the position of 
the backfalls, Now cat a piece out of the board down 
the middle the same width as the 


backfall rail, and 


,, 


e by pushing the knob in, the front end of 
the square is , and the coupler rail with its back- 
falla drops down, and consequently out of action. 
onpa rail works between guide pins, which are fixed 
e frame on which the keyboards lay. The next 
8 4. They should be 
made either of mahogany or American birch, a quarter 
of an inch thick and mitred at the joint; to give the 
necessary strength a saw cut is made in the back as 
deep as the dotted lines show, and a piece of veneer 
well glued in. A hole is bored throagh as shown 
for the centre wire, and bushed with cloth; holes 
are also bored af the ends for the palis and 
atickers. 


Twenty-five of these squares are 
fitted in two rails similar to backf 
go into one rail and twelve into the other; the distance 
between each square is three-eighths of an inch. 
make the roller stadi; Fig. 5. The easiest plan is te 
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ean be directed to any point of the sky in an instant, 
with the exception of a circle overhead of about 15° 
diameter. Should any of our readers request it, I 
will send a drawing of the stand for illustration. 
Largs. 


IMPROVEMENTS IN OMNIBUSES. 


[4797.]—OccastonaLLy, whilst passing along our 
roads in these conveyances, it bas 8 to me to 
whaten inocnvenience passengers are put in giving 
the conductors notice to stop when they Pr rish to get 
ont. One is obliged to shout to the bar epee poke 
C 
passengers to stop him y canno ere bes 
placed close to the conductor’s stand at the end of the 
ange iy e attached to a rope or 

fou running the whole length of the carriages, either 
along the roof, or at the back of the seats, so 
that each passenger by simply pulling it gives the 
conductor immediate notice where they wish to be set 
down. A similar plan might be adopted on the roof 
for the outside passengers. I think a mode somewhat 
sesembling this is in use in Paris and other parts of 
TH continent. It isa curious fact that matters of 
this hind are pry aon managed much better abroad 
ihan Shey ate at home. NATHANIRL WaTBRALL. 


fasten the pieces of board to each side of the rail, so 
that the surfaces of all three pieces are level, and mark 
the positions of the backfalls on the rail. From these 
marks out the grooves in the rail ene inch deep; before, 
however, cutting the grooves, mark where the wire that 
the backfall works u will be, and make a bradawl 
hole on each side of the wire for aamall wire staple to be 
driven in. Each backfall should eres pareto centre 
Tre e ae rs of an inch long, A Rape on 
A a gl 3 1 = 

a angles to the not gin way. 
The backfalls are thin bars of mahogany igin. by }in., 

and shaped as shown in the engraving. They all vary 
in length, which length will be got by placing them on 
the marking board. A hole must be bored through at 
each end large enough for the wires to go throngh; 

the holes should be enlarged on the ander side to allow 
play for the wire, but should only be large comet on 
the upper side to just allow the wires to ugh 
easily, The coupler is thrown in and ont W by 
raising or depressing the rail. At I in Fig. 1 is a roller 
of two-inch stuff, having an arm at each end attached 
to a short stad projecting from the coupler rail ; another 
arm on the roller at right angles to the frei arms is 
connected by a rod to the square J, the other end of 
the square attached to the draw stop. (The 


gegen woes the coupler in astian, the stop knob 


off the 
round one end of it slightly 

rappel ran a line down lin. from A., 
to form the pin B, and reduce that part 
By this means one end of your board will sh 
tion of a roller stad, then cat bead orm 


of gin. mahogany, cut 


i 


fata fonge 


P 
Fees 
fs 


4 


Hi 


1 


of three-quarters of an inch, plane off the 

saw and round the end for the pin, bore 

3 in diameter, as shown in 
em. 


Where two rollers work in 

in Fig. 2, the stude must be jin. 
boards will be the next part, an 
begin with a horizontal one under 
Rollers may either be made of sacl iron ; if of 
they may be made of white pine bars one inch 
aa 5 h ol iron make them of quatter: 

The directions for making the 
rollers vil wil apri equally to iron or wood, bat if wood 
if iron the arms 


H 15 


a 


1 


squares, and one inch farther from the roller stads 
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already fixed will be the place for the other studs, 
which fix in. Next cut the roller rod into lengths to ft 
each place. If iron rollers, it is now necessary to drill 
the holes for the arms; they must be jin. diameter, 
and oarried right threugh the tubing. After drillin 
drive a peg of wood two inches long into each end o 
the roller, and insert the arms in their places. The 
arms are made of thick iron wire, of a size to fit the 
holes prepared for them, and for these pedal rollers 
must be three inchea long. They are flattened at one 
end, and a hole drilled for the pull wires to go through. 
The arm L ia inserted at right angles to the roller, but 
the arm K is placed as shown in Figs. 8 and 7. Drive 
a wire pin into the wood at one end of the roller for a 
eontre, and make a brads wl hole at the other end for 
the pin to go in. Pat the roller into fts place, and 
drive the pin in through the stud; the pin should pro- 
ject a quarter inch beyond the stud, so that it may be 
readily withdrawn if itis nevessary to take the roller 
ont. Thearm K is attached to the pull of the pallet 
or screw, or “tapped wire” going through the hole 
in the arm, and a cloth washer and leather button used 
as a nat allows the distance to be regulated. 

The same directions apply to the large roller board 
D. In Fig. 1 a section is shown, and in Fig. 2.4 front 
view. These rollers may be either wood or iron; two 
rollers work in one stud in the centre, the studs being 
made large enough for that purpose; the arm at that 
end of the roller is pulled down by a tracker G, which 
is attached to the lever H, and the arm at the other 
end pushes down a sticker F, and depresses one end of 
the square E ; the other end of the square is at 
to a tracker by a screw and button, this tracker being 
attached in a similar manner to the arm L of the roller 
lying under the pedal windchest. Trackers are thin flat 
slips of pine, the size being three-eighths by one-tenth 
of an inch. At one end a hook is sometimes inserted 
(see Fig. 6), in which the thick black line shows the way 
the wire is put through the tracker; the best wire for 
this purpose is copper bell wire well stretched. At the 
end a wire screw is fixed on. Bend one end of the wire 
go that it will just go through the wood, and then bind 
strong thread firmly round; also work some thin glue 
well into the thread; the end of the tracker should be 
nicely tapered before putting the thread on. If red 
thread is used it gives a nice finished appearance to 
the work. Leather buttons are always used as nuts on 
these wire screws, but before putting the button on, a 
small cloth washer should be put on so as to preron! 


THE GYROSCOPE. 


[4799.]—J. M. TAYLOR (let. 4719, p. 564) not only 
agrees with E. H.” in thinking that’ my “ theory” 
is the same as “ A.’e,” but follows “ E. H.“ in his very 
i method of trying to fix upon me a theory 
which the merest tyro in dynamics would reject. I 
have not said about “a top fung through the air” what 
J. M. Taylor asserts—viz., that the top's weight only 
‘eventually changes the direction of flight,“ and is 
% insuffleient to change the direction in a brief in- 
terval.” Any one who will be at the pains to refer to my 
letter (4810, p. 826) will see that the latter words are 
applied to the rotating top; and that in speaking of a 
top " flang through the air at a high velocity,” I say 
“its weight would be insufficient to change the direction 
ef the top’s motion appreciably in a brief interval.” 
There is all the difference in the world between this 
statement and that which J. M. Taylor ascribes to me. 
Then follows the remark which includes the word 
“eventually,” and every one must perceive that the 
word “appreciably” extends to that remark also. 
Surely one may write that when a body is moving at a 
high velocity, its direction of motion does not change 
appreciably in a brief interval, bat that eventaally it 
does (30) change, without being supposed to sapport the 
egregious theory that gravity does not act on a swiftly 
moving body. It is, of course, easy to cavil at the re- 
mark, just as one may cavil at the remark that the san 
rises; bat it is as absurd to interpret the remark into 
a statement violating one of the fandamental laws of 
mechanics as it would be to assert that I believed in 
the Ptolemaic system, if I chanced to say that the sun 
rose or set. RICHARD PRooTOR. 


P.8.—As my remarks in reply to E. H.” (let. 4717, 
p. 563) may seem to imply that I think it possible be 

may be able to give a popular explanation of gyroscopic 
motion, I must state that I am convinced that it would 
-be utterly impossible even for a mathematician with 
ton moe the akill of a Newton to effect such an achieve- 
ment. 

It is commonly admitted that Poinsot has done more 
than any other mathematician to make the mathema- 
tieal solation interpretable in its entirety. Bat his 
treatment of the subject is far beyond the range of any 
who have not thoroughly mastered the principles of 
rigid dynamics. 

Now, I do not for a moment fear that any of those 
ekilfal mathematicians who are to be found among our 

‘readers will interpret my remarks in let. 4810, p. 826, 
otherwise than as they were intended. It is only those 
who have but lately, as it were, begun to know what the 
laws of motion mean, who can conceive it possible for 
these laws to be overlooked even by the tyro. In fact, 
I wholly acquit E. H.” and J. M. Taylor of intentional 

‘rudeness (so far as their original mistake was oon- 
cerned), since neither of them can be aware how atterly 
absurd it wonld be to suppose that sach a blunder 
as they charged to me would be made even by an 
intelligent schoolboy. 

Nevertheless, I shall venture to quote from Routh’s 
“Rigid Dynamics” (a fine work, which I would recom- 
mend to “E. H's” careful perusal) a passage 
which presents in mathematical terms the general 


feature which I indicated in poplar words. Readers 
of Poinsot's papera on Rotation will -not need to 
be told the meaning of the words polhode aad 
herpolhode. In passing, however, I may remark that 
since in the case of the gyroscope, or of soy top, the two 
principal moments of inertia wre equal, the ventral 
ellipsoid is one of revolution, the polbede is a ocirvle 
abont the axis of this spheroid, aud the herpdlhode is 
a circle abont the fixed axis of the couple of impulse. 
Moreover, the ellipsoid of gyration, betag the reviproeal 
surface of the momental ellipsoid, is also a d. 
Thus, then, writes Routh, abont the stability of rotat- 
ing bodies :—“ It is well known that the steadiness or 


tability of i i h increased by a piain 
: %% eir and - not a horisontal force overcoming gravity, ia 


cieni to account for the weight being raised to nearly 
a berisontal position. If A.“ is not satisfied with 
| this explanation, let him attach a similar ball on each 
aide the ring 
diminish the friction of the ring on the post. Nov 
apply sufficient force to bring the balla to a horizontal 
position. 
him explain why on the force being raised the bails do 
not rise still higher, and lead the ring off the top of the 
post. Let him also try another experiment: whon he 
has applied force enough to bring the balls horizontal 
let him lower the collar B, and then, if his theory be 
correct, the balls will remain in the same position a 
short time, and will gradually dro 
decreases. But if he be wrong the 

suddenly as though they were not in motion. 


ri rotation about a principal aris. The resson of 
this is as follows :—The inetantaneons axis deveribes a 
polhode în the body, and a herpolirode in spaes. If the 
body be set rotating abont an axis very near the prin- 
cipal axis of greatest or least moment, both the pol- 
hode and the herpolhode will generally be very small 
curves, and the direction of the principal axis of the 
body will be very nearly fixed space. If, row, a 
small impulse act on the body, the effect will be to 
alter slightly the position of the instantaneous axis. 
It will be moved from one polhode to another very 
near the former, and thus the angular position of the 
axis in space will not be much affected. Let N be the 
angular velocity of the body, w that generated by the 
impulse, then by the parallelogram of angular velo- 
cities the change in the position of the instantaneous 
axis cannot be greater than ain-1 85 If, therefore, n 
be’great, » must also be great, to produoe any consi- 
derable change in the axis of rotation. Bat if the 
body had no initial rotation 0, the impulse may gene- 
rate an angular velocity „ abont an axis not nearly 
coincident with a principal axis. Both the polhode 
and the herpolhode may then be large curves, and the 
instantaneous axis of rotation will move sabount, both 
in the body agd in space. The motion will then appear 
very unsteady. In this manner, for 5 we may 
explain why in the game of cup and ball,’ spinning 
the ball about a vertical axis makes it more easy to 
catch en the spike. Any motion caused by a wrong 
pull of the string or by gravity, will not prodace so 
great a change of motion as it would have done if the 
ball had been initially at rest.” 

Without asking you not to publish anything claim - 
ing to be a complete popular explanation of gyroscopic 
motion, I would earnestly advise that, as a preliminary 
step, the reasoning of Poinsot in his masterly work on 
rotation should be shown to be erroneous. I myself, 
Tor one, should be delighted to hear E. H.'s” expla- 


after that preliminary process. R. A. P. 


THE ACTION OF GRAVITY. 


[4800.]—I pon’r feel any inclination to take part in 
the discussion on spinning tops and gyroscopes now 
going on in your colamns; but as some of the dispu- 
tants seem to have got into a muddle on the subject, 
perhaps I may be allowed to set some of them right on 
one or two points regarding the action of gravity. If I 
refer to two letters (4594 and 4691) of A., el $e 
they will be sufficient for my preseat pur . I will 
refer in the first place to an error into which A.“ has 
fallen, and which your other correspondents have not 
noticed, and have been rather led astray as to “A's” 
real meaning. He evidently thinks that if a bedy is 
set in motion, and the propelling power is not kept ep, 
that the nataral inertness possessed by thet body will 
resist its motion, and ultimately bring it to as 1 
(See let. 4601.) The fact is that 
in motion, the tendenoy of that body is to go on in the 
same direction and at the same speed for ever. 

In let. 4594, A.“ observes that “the question is if 
a canzon-ball be fired horizontally, how is the rosis- 
tance to change of plane of motion so nullified that it 
becomes of no effect?” Kd. Se far as I can see, there 
is no resistance to any change of the line bf motien. 
(See Mr. Prootor’s correction, let. 4618.) A.“ may 
think I am contradicting myself because I have just 
anid that the tendency of a moving body is to go in a 
straight line. This is not a contradiction, however, 
for a moving body possesses this tendency merely be- 
cause that is the direction in which it was sent, but as 
soon as any power is brought to bear on that body to 
make it change its course, the whole of that power is 
utilised, and its course changed in proportion to the 
power applied, consequently there can be no resistance 
to change. In the same letter he refere to a weight 
attached to a string and swung roand with such force 
as to attain a horizontal position, and says that the 
cord has nothing to do with holding the-waight up. To 
make this remark apply to his theory, he must mean 
neither the cord nor that which supports the oord has 
anything to do with holding up the weight.. I would ask 
him how is it that but for the string the weight would 
never rise to a horisoatal position? In proof ef this, 
let him study the following diagram: 


(E 3 te 


Rererences.—A, post fixed in the ground; B, 
collar on the post to support the ring C; C, ring work- 
ing loose on the post; D, cord fastened to ring N, 
weight attached to cord. 


that “if a body be propelled 
and that this propelligg power be kept up continaally, 
that said body would maintain a straight coarse in 
spite of gravitation.” He evidently falls into the 
error of supposing that the said body would under 
these circumstances maintain a uniform rate of speed. 
Any one well schooled in the elementary principles of 
science would know that auch a body would move with 
a continuall 
eannon-ball 
ance offered to it by the air. 
de done away with, the ball would reach the ground at 
the same moment, but as the speed would be kept u 
it would go farther. 
to prove the fallacy of A. s“ view of this subject. 
Objects at the equator move at the uniform rate of 
something like 1,000 miles an hour (rather faster than 
a oannon - ball). 
imparted to a cannon-ball be sufficient to overcome the 
effects of gravity, what would be its effect on objecta 
moving at the speed they do at the equator? Acocord- 
ing to this theory, an object which would weigh a ton 
in a spring balance at the poles would weigh less than 
nothing at the equator. In regard to the e 
of the light globe tied toa string, A.“ would find if 
he could run with it in a vacuum that the effects 
would be the same as though he had a ton weight af 
the end. It is the resistance offered by the sir to the 
passage of a light bulky body which causes it to rise to 
a horizontal position. 
globe? would not the same weight of lend do as well if 
his theory be correct ? 
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Apy a mial? farce; and the weight N will describe a 


n the plane F at G. By increasing ¢hoifaree 


the weight may be brought to describe a eircba in 
‘nearly-a‘hortzontal position in the piane I. From the 
above it will be seen mat the length of the string 
governs the height to whieh the ball shall rise, for if 
the string was lengthened sufficiently at the same tame 
that the force was increased, the weight would continue 
40 deseribe circles in the plane 
when ut rest. Bat if the string be not lengthened, 
then part of the power a 
weight sufficiently to allow 
required diameter. I think 


H that it occupies 


ied is used to raise the 
t to describe a circle of the 
thie will be sufficiently 
to show “A.” that the shortness of the ae 


O, 20 as to balance each other, and so 


Now apply still greater force, and then let 


as the métion 
will drop as 


We will now turn.to det. 4691, in which A.“ says 
with sufficient velocity 


accelerated motion. The velocity of a 
minishes only on account of the resist- 
If that resistance coald 


One illustration will be suffici 


Now, if motion such as can be 


ent 


Why does “A.” use a light 


SCIRNOR AND ART. 


OBJEOT-GLASSES. 
14801.1—I AYE to thank F. R. A. S.“ for bis 


communication, and yet once mare to trouble him. 
I have first to observe that it is years sinee I 
a body be once set Rose article he allades to (and whioh, by the bye, has 
‘done much harm to science, for instead of affording 
mtormatiom on te vital point of objectives, it dwelt 


read ths 


the refraction of covers, obviously 


in order to retain a monona of object-glass making, 
and this he succeeted in 

little indeed to do with the invention. Had he explained 
Mr. Lister Jackson's improvements, hundreds of 
inventors would have applied their powers in perfecting 
the instrument long ere this. With the erception of 
Mr. Wenham's papers in the Microscopical Journal, 
there are no books extant, on the microxcupic objective, 
aud amateurs as a rule are wholly in the dark on this 
all-important head. I consider it both impolitic and 
barbarous to retain as a trade- secret an invention 
borrowed from a scientific man. I have spent years in 
glass grinding, and in the atndy of opties, bat having 
‘Montaigne in view, I am diffident aa to the quali 
my 
“ F. R. A G. will naturally aek where from, then? Kolar, 
Boscovich, Hagyhens, and lastly Potter, but none of 
those quite satisfy me, aud I would like the proprietor 
of a first-class Powell and Lealand microscope to apply 
it both binooalariy and otherwise, with verious powers, 


oing, althoagh he had very 


of 


uiremeats. Not heaving filched from ices, 


as an eyepiece to a mirror as perfect as may and 


give us the result. 


“ F. R. A. B.“ accurately concladed that I considered 
refiectors better than refractors. I conceive it posable 
10 perfectly figure a specalam (although we are fst 
from that as yet), at the same time I cannot ssa per 
fection attainable from retractore. Admirable glasses 
exist anquestionably—oomparatively admirable, that is 
bat so long as their gorrection is based on a catt- 
promise, they never will bear high eyepieces withoat 
distortion. I conceive that instead of two or three 
lenses an objective ought to consist of many, to givea 
prospect of perfect correction, and the diffloaltias are 
do me insurmountable, 

-Although foreign to thie subject, I beg to paint eat 
to my fellow: contributors ‘“Hyrab See," sal 
“B. L. G.“ particularly, that they uattariy ignare 
Montaigne’s_ advice, as is apparent te mare «ld 
women than ETSY SumMcrarry. 
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PERHPEOTIVE. 


[4802.]—T wust confese I thought you were closing 
the disonsaion on thie subject rather early; bat I now 
recoguise the wied»m of the course you adopted. 

The letters of Bobo” and M. Paris (4702 and 4708, 
pp. 560 and 661) show that farther reasoning would be 
throwa away; since the former believes that a pictare, 
to be strictly accurate, should show a ‘vertical line in 
nature” as a curve, that singular carve” too (as 
though there were not myriads of such curves, named 
and unnamed, as the Ayperdola, olssoid, Witch of 
Agnest, both the conchoids, the quadratriz of Dino- 
strates, and a host of others), that eternally approaches 
a straight line, but can never cross It. while M. Paris 
speaks of plumb lines converging in the senith.” 

Lest, however, your younger readers should be oon- 
fused, and imagine that there ie a conflict of opinion 
where in reality mo mathematician‘can entertain the 
slightest donbt, I would recommend those who may be 
thus perplexed, to wait, before forming an opinion, 
until they have mastered the elements of what is oom- 
monly called “solid geometry.” The frst eight defini- 
tions and the first nineteen propositions of the eleventh 
book of Euolid will suffice for a beginning. In reading 
the propositions the young stadent should take care to 
avoid the mistake of regarding the lines in the illustra · 
tions aa those whose equality, parallelism, &0., are re- 
ferred to in the demonstrations. He must try to 
conceive the lines aud planes in space whioh are meant 
to be pictured in these illustrations. 

The matter which has recently been under discussion 
may be taken as a “rider” to Proposition XVI., a 
rather easy rider no doubt, but still not a bad exercise 
for the young student. It could be worded thus :— 

If there be two planes, one containing a gwen line, and 
the other 1 to the given line, the planes intersect in a 
line parallel to the given line. Prove this; and apply 
the property to show the fallacy of the idea that the per- 
spective view of a tower equally wide at top and bettom 
should be bounded by lines converying towards the top 
of the picture. 

Bach a deduction would, of. course, not serve for the 
tripos at Cambridge, or for like examinations; but for 
junior classes it would not be wholly unsuitable. 

Lastly, in this and other subjects, the learner should 
work steadily onwards from the beginning towards the 
end. This is the approved method. By reversing it 
the learner may be led to all manner of strange mis- 
apprehensions. It is in this way that circle-squarers 
et hoc genus omne are generated. For example, wo may 
be sure that the gentleman believes the three 
angles of a triangle to be leas or greater than two right 
angles (I forget which) has never gone farther back 
than Proposition XXXII., Book 1, of Euclid. If he could 
only work Lis way thence to the axioms, he would be 
set right; but there is now small hope of this. 

Riowarp A. PROCTOR. 


©CO-STORES.—To Orssns, NOT “ Harmonious 
BuacksMiTHE.” 


14008. WII I first undertook to answer the query 
of Babbet ” (9819, p. 81, volume before inst) on“ oo- 
operative societies” (aot mere “ stores’), which I still 
hold the most important of the 12641 qneries yet 
broached,* and very far from being yet daly treated— 
when my reple appeared as let. 8044, p. 248, our 
s. Harmonious friend wae as speedily down upon me 
as at present (et. 3165) with very loud but far from 
articulate complaints about ‘' superlative madness,” 
my bad imitation of Thomas Carlyle’s stuff.“ with 
instead of an infinite deal of method, precisely 
what mathematicians term a quantity less than 0"—it 
is ‘no use to abuse competition” (which I had been 
showing how to stimulate aad use for good), and so 
forth; the main or sole intelligible complaint being my 
not letting such holy things as co-operation " alone. 
s Hed its injndicious advocates only strength of mind 
enough to let it alone, at least as far as regards preach- 
ing out of season about it (silence is golden, sayeth 
the sage of Chelsea), we might perhaps have heard less 
and seen more,“ &. Surely, by the way, such com- 

laint direoted at me entirely glanced off on the Editor. 
1 it is not presumable that whatever queries he prints 
are matters in season to be treated, why are they 
admitted? It at his place, if any one’s, to let it 
alone,” surely not mine after the query rapide tage 
Well, the Harmonious” now in on the eame 
subject, and in identical style (et. p. 540) to in- 
formt us he is ignorant of this, ignorant of at, and is 
‘also ignoramus in relation to” the other. I often 
think it necessary, in stating something I know, to dis- 
tinguieh plainly that such and sach ts. connected 
with it I am quite ignorant upon; the spase thus 
taken on a late occasion raised Sigma's wrath; 
bet I presume there was something positive efter all, 
not a whole letter of ‘“iqnoramas” like this. Has 
„ Harmonious Blacksmith” ever read the motto from 
Montaigne that heads every batch of these letters? 
And if be ia now so iguorant on these two snbjecte, 
e es-operative stores and coins,” then in the name of 
golden silence, “sage of Chelsea,” and all other thin. 
iee, to return his words, “ can't hc let it alone,“ 

and could he not have let it alone those mouths ago? 

Suppose equal space taken te inform us. what pas- 
ticular things, now on the tapis, Mr. Proctor is igno- 
rant of, and so on with other contributors, would the 
Exycrise Mecaanic be worth ite salt? He does not 
even favour us with one word of what be says appeared 


© We have once balore ocrrected R. L. d.“ as to the 


number ol queries, There bave bean about three times 


im No. 1 of the British and Foreign Mechanic, which he 
cannot suppose very easily obtainable. I find the 
Britith Museum possesses no copy. The trader,” he 
admits, is possibly not, as each, a product of Provi- 
dence ;” but he finds it ‘hard to conceive to what 
other productive energy we owe his existence.” Con- 
ception, then, is hard where it ought to be particularly 
easy, as two lettera prefixed give bim the cause in 
question—improvidence. Why am I (and every Lon- 
doner st present) unable to get one penny worth of 
food, fuel, cr necessary, without at least another 
penny going to blast wretched traders’ souls, increase 
all degradation, and pile up pestilent funds for the 
furthering all iniquity, and hastening every way my 
nation’s and race's ruin? Simply because, in this 
utter disintegration of what was once a society, a city 
of two millions does not contain one hundred individuala 
neighbourly or provident enough to allow such a para- 
mount duty so much as one honr's thought or discus- 
sion ! Divine Providence created man. Human impro- 
videnco alone created and creates this ruinous canker. 
If my querist objects that improvidence is not a 
productive energy,” it is nevertheless the releaser 
of the evil energies of greed, concealment, and 
varions Satans (whether he likes the term or not), 
that alone are productive of cankers like this; as 
physical corruptions are productive of cholera and 
small-pox, or of maggots and flies; doubtless not of 
the germa of either. As for an all-Father,“ I know 
not where the term comes from, but in the only writings 
of recognised authority on such a matter among us, 
He who taugbt men to address His Father as ‘ our 
Father” very plainly tells many others that they are 
of their father, not His, because the lusts of their father 
they will do; which seems to exclude at present any 
u all Father; and I do not see a syllable of the creator 
of adventare-tradere as such (or of adventure-trading), 
and the Creator of man being aught but enemies to each 
other. When a type of the latter heare of the appear- 
ance, in his field, of types of the former, he says, “ An 
enemy bath done this,” but orders both to be let grow 
together till the harvest. That harvest I infer to be 
now beginning, because everywhere this manner of 
producis are very visibly being gathered and bound into 
bundles. And this is just what the harvesters were first 
to do, “ gather out all things that do offend, and bind 
them in bundles to barn them.“ But afterward (soon, 
we hope), the wheat to begin also being gathered 
into the garner. Very " melancholy mental crazes,“ 
doubtless, with quantity of method mathematically 
t less than 0.“ 

For reply to how the thingammy those who have 
things to exchange, and make them, can make a 
mediam of exchange, I will simply copy the back cover 
of Josiah Warren's pamphlet Equitable Commeros” 
(1852, Fowler and Wells, 181, Nassau-street, New York), 
which professes to be a specimen of notes current in 
one of the earlier settlements, since greatly multiplied 


Seven 7 x 12 


4 Hours. Nor TBANSFERABLE. Pounds. ; 


Dae to Jacob Smith, 

BEVEN HOURS’ LABOR ki 

in House Rent, : 

on Bevan Twe.vz-Pounps OF Corn. 8 
Mary Jones. 

The frontispiece is another specimen with similar 

engraving and side mottoes— 


Three 
Hours. 


t the Limit of Price. 


FIGURE oF JUSTI 


8 x 12 


NoT TRANSFERABLE. Pounds. 


Due to Sarah Johnson, 
THREE HOURS’ LABOR, 


in Carpenter's Work, 
On Tunes TweEive-Poouwns oF Corr. 


Joseph Peters. 


Fall explanation of these and the working of the 
syatem is given, in 120 olosaly printed pages, for 25 
cents. His latar work True Civilisation an immediate 
necessity, and the last Ground of Hope for Mankind ” 
(1863, J. Warren, Boston, and A. C. Cuddon, 73, 
Falkland-road, Kentish-town, London, N.W.) gives a 
more elaborate form of note for One Hour'a Labour 
in C ring, or 8 poands of corn,” with 184 pages 
of explauation, and most interesting historical details 
of the movement. Carpentering, therefore. seams to 
have declined in real value in those 11 years, probably 
from the immigration of skilled Europeans.. 

As near England as one of dhe Chancel! Islands, I 
believe a market-house was built some years ago with- 
out the use of other money than zueh notes. Certes,” 
I would conclude with oar “ Harmonious friend, it 
could not” (therefore cannot)“ much facilitate er- 
ebanges if all purchasers were compelled to exchange 
one form of wealth—which especial form might not be 
in local demand—for another they needed; —Ahnt ie, 
precisely what the European coinage system (which, 
above, he denies to be necessarily oppression r) docs 
compel all to do! and moreover to keep all the gold 
and half the silver (the two moet physically valuable 
metals in nature) sunk, idie, and in a perfectly nse- 
lees form. Of all the badges imposed by conqgerors, 
this is a$ once the moet fisgrantly oppressive (except 
permanent chattel slavery), and the most blinding, with- 
out even that exception, Talk of “dark ages,” let us 
hope they are at their darkest, bni they are cer 
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though an end only to be attained by true co-operation, 
among operativesand wholly againet ''employers”as now 
defined, wholly for the euperseding and elimination of 
them as a clase, is yet a very minor end of thia great holy 
war and true Armageddon to whieh Heaven calle us all; 
an end not to be attempted at the outset, but only after 
far more important resalts. At least, though reformers 
situated as in America may begin with it, we can onl 
to end with it. In no truly civilised society wil 
weights of metal “ stamped and certified’ to save 
t the trouble of weighing and assaying ” be found a bit 


more requisite than weights of cheese or soap 80 
** certified.” E. L. G. 
DESCRIPTION OF A CONCRETE BUILDING 


CONSTRUCTED OVER THE METROPOLITAN 
DISTRIOT RAILWAY. 


{4804.) —I nave latterly read with much interest the 
letters of Khoda Bax,” “M. G. C.,“ and others on 
the interesting subject of concrete, which I, alike with 
M. G. C.“ (let. 4692, p. 542), firmly believe will, in 
time, outdo bricks and mortar, when truth has over- 
comè prejudice, which it certainly will. Oar friend 
tt Khoda Bar's” personal experiments show its oh 
ness aud durability, and I may safely state concre 
building in every particular, whether monolithic or 
not, drives the soon-to-become old bricks and mortar 
plan into the shade. To prove conclusively the largely- 
discussed question as to the reliable character of con- 
crete exposed to compressive strains, I will bring before 
‘‘our” readers the tests applied to the experimental 
concrete bridge, set in coment, erected over that branch 
of the Metropolitan District Railway which forms one 
of the junctions between the Inner Circle and the West 
London Extension. The structure experimented upon 
spans the open outting between Gloucester-road Station 
and Earl's-oourt- road. It bas a flat arch of 75ft. span 
and 7ft. Gin. rise in the centre, where the concrete in 
8ft. Gin. in thickness, increasing towards the haunches, 
whioh abut upon conorete skew-backs. The concrete 
of which the bridge ie made is composed of screened 
gravel and Hilton's Portland cement, mixed in the 
proportions of about seven to one, carefally laid in 
mass upon boarding, set upon the centreing, and 
incl at the sides. Phe concrete was mixed by hand 
labour, as many men being employed to mix and wheel 
into place as there were room for. The bridge was 
formed in three pertions, the centre portion, 12ft. 
wide, being fret made and Each portion was. 
formed in one operation. The amount of concrete 
employed in the centre portion was abont 4,800 cubic 
feet, which, weighing 1} owt. per cubic foot, gave a 
gross weight of 800 tons for the structure alone. The 
centre of gravity in the half span being 16ft. Gin.. 
from the abutment, the weight of the same 150 tons, 
and the rise of the arch 7ft. 6in., the thrust at the 
crown is equal to 860 tons. The arch being 8ft. Oin. 
deep in the centre, and 1 t. wide, a sectional area of 
42 square feet is available to resist the thrast, whiob is 
consequently equal to 7 tons 17 owt. per square foot 
The additional strain imposed upon the concrete in the 
aroh for every ton per foot run of distributed load is 
eqaal to 24 tone per square foot, and the maximum 
strain for a rolling load of 1 ton per foot run ie about 
8} tons per square foot. It ocoure when the load covers 
about five-cighthes of the span. In testing the centre 
portion of the bridge, rails were laid npon aleepers over 
the arch, whioh brought a load of the ot a ton per 
foot run upon the structure. Seven tracks weighing, 
with their loads, 49 tons, were formed iuto a train, 
having a wheel base of 57ft., hence the rolling load 
amounted to “/s7ths of a ton per foot run. The deflec- 
tion ea by the paseage to and fro of this train 
four times wae noted with a epirit-level upon a stan- 
dard cemented to the sides of the arch at a distance of 
one-third the from the abutments. When one 
side of the bridge was loaded the extreme rise of the 
haunch on the opposite side was about !/jcth of an 
inch, which was produced by a maximum estrain of 
10 tons 14 owt. per square foot. 

At a -subsequent trial a mass of gravel 10ft. wide, 
Bi. thick at the crown, and GH. deep at the haunches, wae 
laid over the bridge, and upon this ballast was placed 
the permanent way. After an interval of a few days 
the. trucks, loaded as before, were passed over the 
bridge, at first in pairs, and finally altogether. In 
his teat the strain upon the concrete was as follows :— 

tons. cwt. 
The weight of the arch as before. . . . 7 17 
170 tons of ballast...... 000 O80 OOO COS COS CHO 208 é 8 
Strain per square foot from dead load 18 6 
Strain per square foot frem passing 
' load BOO COD FOG COE 206 BER OOS EHH OOF COS BOE HSE O88 OOH 2 g 17 
Total straia por et. s.. see 000 18 3 

After transit the load was left on the bridge 
all night, and upon examination showed no signs of 
failare or distress under the serere strains to which ib 
had been exposed. That a very small stress was. 
devel upon the underside of the arch was evl- 
denced from the fact that nane of the comparatively 
loose pebbles on the inner surface of the arch became, 
detached, the interior of the structure was much 
denser than the oeteide, and at Gin. from tha 
outer surface was exoesal hard. The oxterior of the 
work was rendsred in P d cement to represent 
ashlar. Some fine cracke appeared a few months 
afterwards, attributed to the further shrinkage of the 
eoncrete by drying, but these have not extended. 
Nevertheless, the porous nainre of even such good 
concrete as that used in this bridge is shown by the 
fact of rain passing throngh it in the course of a fow. 
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REPLIES, &c., FROM “ SIGMA." 


[4805.]—I nave to apologise to several querists for 
not replying, owing to having had my time wholly 
eng on business requiring a good deal of absence 
from home. I will now note the various matters 
calling for attention in the last three numbers, so far 
as my present time permits. 

% T. H.“ Get. 4601, F 488) has not even yet extricated 
himself from the old confusion of quantity and 
intensity.” The statement of mine which puzzles him 
is strictly true, and he should try it; interposed resis- 
tance does not affect the weight of copper deposited by 
a given consumption of zino, it only prolongs the time 
and geverates heat in the wire; of course, there is the 
same total heat or energy developed in both cases, but 
N is differently employed and 
also, the 


eral 
than to electricians possessing Thompson's reflecting 


I cannot at present go farther into the points named 
ae Lough,” p. 491, because having changed 
my abode within the last fortnight, and spent most of 
that away, my books and instruments are unavailable 
at present, being as yet in a state of chaos. 
or the same reason I cannot answer T. Sinolair 
(12509, p. 497); possibly the carbolate of lime may 
sait him, but I am not sare. 

Acagus CROSS. — Thie was a mistake, the acari 
were not generated as supposed, but were a woll-knewn 
creature. The whole of the experiments were desoribed 
in a previous number at full length. I cannot give the 
number for the reason just stated. 

(14583.)— Men TIO MARE. —It is only necessary 
to solder short pieces of wire at the several lengths 
and bring them out for connecting to studs, so that 
any of the lengths may be connected to the terminals. 
My d p. 502, is sufficient aid for so yery simple 
a 


42558.) —ExxrRO- Mann. Probably a separ- 
ate circuit would put an end to the trouble of “ Cohtact 
Breaker,” such as a length of fine platinum wire, or 
better still, a voltameter through which the extra 
3 at 3 . pass, instead of 
orminga spark: I sus a battery of too great 
force is used. The spare coil tried, to some extent 
absorbs the extra current; covering the electro-magnets 
with copper or brass cylinders would do so still more 


(12554.)—GRAPHITE BaTrery.—The glass tube is for 
and removing liquid without disturbing the 
loose particles or moving the cell; with manganese, 
5 nary 17 used. 
assure A., Liverpool (let. 4691, p. 542), 
that I have not done anything so absurd as he 8 ; 
nothing I said conld be tortured into asserting that a 
body discharged—horizontally—“ with any conceivable 
velocity would maintain a straight course in spite of 
8 N it would do so but for , and 
a energy was consumed in slightly 
raising the bullet and so prol its time of falling 
tosome small extent. The velocity of the motion has 
nothing at all to do with either time or rate of fall due 
to gravity. As to A. “ extraordinary illustration, 
the ball, be it a hollow indiaruhber one or a 68-ponnder, 
eould by no possible velocity of rotation ever rise to a 
true horizontal plane, and the oord does most certainly 
hold it up, by transmitting to it that energy which 
continually lifts it as fast as gravity tends to make it 
fall, and before any one troubles to answer A.’s” 
etic “where, and oh where,” it will be as well to 
ve considerably better evidence than a guess of A.“ 
perfectly proved facts. Stom. 


TUNING KEYED INSTRUMENTS. 


[4806.] —"' FropizR’s” idea respecting the tuning of 
keyed instruments could never, I fear, be carried into 
effect, for the difficulties in the way are very great. 
At the same time, if anything could be invented to 
enable such instraments to be played equally in tune 
in all keys it wonld increase their value to a marvellous 
extent, and be the greatest improvement that the 
musician could desire. But I do not think Fiddler's. 
arrangement will accomplish this, for the following 
veasous. First, he proposes to make the key which 
plays the tonic of e scale play the leading note 
also, by a difference in the force of touch, and justifies 
this, on the ground that the discord of the diminished 
second is scarcely ever employed, except in a few in- 
atances by Beethoven and Mendelssohn. This is quite 
truc; but as these great masters do sometimes intro- 
Guoe it, such an alteration would prevent the works in 
which it occurs from ever being played. A more 
serious objection to Fiddler's“ plan is that the differ- 
ence of tone is produced by so indefinite and uncer- 
arying strength with which the 
note is struck. Suppose, for instance, that we are 
playing in the key of C; we must always play B very 
softly and the tonic loudly, for an increase of power 
would turn the former note into the latter, hat, 
then, would become of delicate shades of expression ? 


Fancy the result, if in a rapid creséendo passage, the 
slightest amount of undue presanre would throw all out 
of tune! Verily, I think, ‘ Fiddler's” remedy worse 
than the disease, and it would make the piano twice as 
difficult to learn as it is at present. 

Though the discord of a diminished second is very 
rarely employed, that of the major seventh, which is 
practically the same thing, is not at all uncommon, and 
on Fiddler's“ piano that chord could only be 
sounded by playing an apparent octave, and striking 
one of the notes harder than the other. Then, again, 
the reduction in size of the instrament, which he 
considers an advantage, is to my mind a mistake, for 
it would greatly increase the difficalty of performance. 
Who could play the chromatic scale with smoothness 
and ease, when he would have to repeat the touch on 
every note? None bat the finest performers could do 
it satisfactorily, and I doubt if even they could, in this 
manner, equal the rapidity with which the same thing 
may be readily done on the ordinary keyboard. In 
fact, to halve the number of notes, is to double the 
difficulties in the way of the player rather than to 
reduce them. Besides this, how are we to manage 
when we wish to play an accidental flat, say B? The 
note A will only produce itself, and A sharp, and 
surely that is not to be used instead of B flat, for if so, 
what becomes of the improvement? If not, an afdi- 
tional note will be required, and thea the keyboard 
will remain of the same dimensions as at present. I 
am afraid this notiof of Fiddler's leaves us as far 
from the desired goal as ever. VERTUMNUS. 


MONOCHORD WITH SOUNDBOARD AND OTHER 
MUSICAL STRING TESTING MACHINES. 


[4807.] —I IncLosE drawing of very simple apparatus 
for ascertaining the amount of tensile force—expreseed 
in pounde weight—required for causing a stridg of given 
length and thickness to produce a sound of given pitch. 
Many years ago, about 1850, a far more costly machine 
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was constructed to my design by our late fellow cor- 
respondent ‘‘ W. T.,“ but having quite got over my 
early prejudice in favour of expensive apperatus, also 
well knowing that most of my friends in the pianoforte 
trade share W. T.'s” quite justifiable terror of the 
probable cost of uncustomary iron work, I have designed 
this affair to be almost entirely constructed of wood, 
consequently, any pianoforte-maker (who being un- 
happily afflicted with the same form of disease which 
myself and my late friend formerly suffered severely 
from, to wit curiosity, is desirous to know what he 
really is doing, and is not quite content with the cus- 
tomary rule ef thumb”) may make it for himself at 
a very trifling cost, certainly not exceeding 20s., if he 
does what I did—viz., make the back of one of his 
benches serve for its bed. This he may do by bolting 
to the bench a piece of (say) beech wood the same 
thickness as its top, abont 4in. or Bin. wide, which also 
forms a very tolerable makeshift bed for a rough lathe. 


In testing piano strings, no very great accuracy is 
required. In practice, it is sufficient to be able to 
ascertain the straining forco within 1 per cent., which 
this apparatus is quite capable of doing. If, in conse- 
quence of the friction of the lever on the zin. round 
iron pin on which it works, and other causes, the lever 
acts rather sluggishly, a few gentle taps of the mallet 
soon, by jarring, cause it to assume its true position 
under the influence of the weights suspended to it. 
When great aceuracy is needed, probably some such 
apparatus as thet described by the late General 
Perronet Thompson—which he constructed for facili- 
unng the taning of his celebrated enharmonic 
would be abont the best that could be employed. In 
this the 2 being 8 the straining weight 
suspen it direc (the string being perpen- 
dicular), and no amount of downbearing on the two 
prape which could sensibly affect results was suffored 
toexist; in fact, a pressure of only 4lb. + 1fficed to keep 
the string in cantant with ite hridea and.: van thia amall 


pressure was not applied until after the weight which 
strained it had been in operatien for a few sceohnds of 
time. Had the been applied in the same plane 
as that of the bridge's inner surface, it conld not have 
inoreased the te force, because it would then have 
acted on the string like a mere clip. 

I have a rather strong impression, if the covered 
strings of ordinary cottage piance were tested, the 
results would some of their makera. 
commonly employed for FF—if subjected fo the same 
straining force and thickness (I mean the under wire) 
as middle C—might possibly be heard to sound A, if not 
B; “I guess,” their pitch would rise pretty consider- 
able.“ I think I see the look of blank astonishment 
some of my clever friends in the trade would exhibit, 
and hear them exclaim, " Well, I could not have be- 
lieved it if I had not heard it, and yet my covered 
strings are exactly tlie same as those of Messrs B., C.” 
&., mentioning the names of one or two first-clan 
manufacturers, whose real names I, for obvious reasons, 
forbear mentioning, and leave the riddle to the reader. 


DESCRIPTION OF THE FIGURE. 


AA, bed or bench on which the standards E and C 
are fixed. N.B.—If it be desired to make this apparates 
independent of an ordinary bench, the wooden bed 
of a common lathe, or a similar bed formed of two 
piecos of common spruce deal Sin. x 4jin., or even 
2jin. x Shin., placed about II in. apart, will serve. 

B, a soundboard about 16in. to 18in. square, fixed on 
a rectangular frame, which may rest on the bed A 
without being clamped thereto. 

O, a standard fixed by the bolt G at any required dis- 
tance from the standard E; of course, the distance thess 
two standards are apart depends on the length of the 
string which is being tested. 

D, a standard whioh need not be fixed, bat may only 
rest on the bed A. 

E, a forked standard fixed to the bed A by the screw 
bolt G. This standard supports the lever F. 


=—— 
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\ F, a lever, whose two arms are in the pro- 
{ portion of ten fo one, by which the straining 
weight in the scale pan suspended from it is 
transmitted to the string to be tested. 


GG, screw bolts for fixing the beads EO 
N.B.—Two of the screws ont of my ma 
four-post bedstead answered admirably fer this 
purpose, and they had the advantage of having 
been well tried, and not found ." Pas: 
sibly, in these day of iron bedsteads, euch things 
as bed-screws may be almost unparechkasable. 

H, acommon wrest-pin inserted in the lever F. 


Ii and KK are the uncovered and covered por- 
tions of the atring being tested. 


L, a hiteh-pin in the standard O. 


To use this machine proceed as under. Ascertain— 
by means of a weight suspended at exactly the same 
distance from the centre which the wire bridge on the 
lever F is, or by a thin cord carried over a rather large 

ulley—the weight required to connterbalance the lever 
F and the empty scale pan, assuming this to be 10b, 
that weight must invariably be added to whatever weight 
is put in the soale- pan, unless it be preferred to counter- 
b: them permanently. 

1. Pass the end of the atring through the hole in the 
wrest-pin H, and coil it twice round it. 

2. Pat the eye of the string on the hitob 
a weight equal to about one-quarter the 
you design to subject the strin 
fix the standard OC sufficient! 
the lever F to incline up about 10 or 18 degrees. 

8. Place the soundboard B eo that the wire bridge is 
about jin. from the end of the covered portion of the 


string. 

4. Place the standard D so that ite wire bridge is 
abont jin. from the other end ef the covered portion ef 
the string. 


the ot a ae 5 you 8 
on 7 striking, or wing string 
of the it instruct you which note on 


When this ap tus is employed for ascertaining 
the force of tension required to cause a string of 
length and thickness to produce a sound of given 
all that is requisite is to place the bridges on the souns- 
board, and on the standard D at the required @tetance 
apart, and pat hte in the scale-pan, whick is sas- 


ded from the F, until the string prodeces 
pence nf Kep irae a £ a 
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Par example, experiment No. 1. Having put a No. 24 
steel- wire string on the monochord, place the bridges 
24in. apart, and load the lever until the strain is equal 
to (say) about 290ib., which, I believe, will cause the 
string to sound middle O of our philharmonio pitch. 
N.B.— Under the circumetanoes mentioned below, this 
would require a weight of 281b. to be placed in the 
acale-pan. 

No. 2 Increase the distance between the bridges to 
26in. = 1/13 more, and the straining force will require 
to bo increased about 18 per cent., approximatively. 

No. 8. Increase the distance to 28in. = /, and the 
straining force must be increased abont 86 per cent. 

No. 4. Increase the distance to 82in. = 4, and the 
the straining force must be increased about 78 per cent. 

No. 5. Increase the distance to S6in. = 3, and the 
straining force must be increased about 125 per cent. 

If desired to ascertain the amount of tensile foree 
which any string—in any instrument—is subjected to, 
place the bridges on the soundboard B, and on D the 
same distance apart those are on which the string rests 
in the instrament, and pot weights in the scale-pan 
until the string produces a sound of the same pitch as 
it did—or as a string which is a counterpart of tf does— 
in the instrament. i 

Should it be desired to judge of the timbres or vary- 
ing qualities of the sounds obtained from strings of 
equal lengths, bat of different thicknesses (when con- 
nected with the same soundboard, and producing uni- 
sonous sounds), this apparatus may be slightly modified 
for that purpose. By inserting three hitch-pins in O, 
and three wrest-pins in F, the sounds produced by three 
atrings of different thicknesses may be compared, 
always assuming the apparatas be made strong enough 
to bear the additional strain of two more strings. Of 
course, it will be needful to prevent the lever F from 
rising by putting additional weights in the scale-pan, 
or oth e, say by strutting or by tieing it down. I 
think it would be preferable to substitute for the lever F 
a spare standard which would do duty for a temporary 
wrest-plank; bat, after all, such experiments are of 
doabtfal value, because in practice the soundboard most 
suitable fer long covered strings is not most suitable 
for comparatively short uncovered strings, and these 
resulte—although far from valueless—not to be de- 


on equally with trials in the instrument itself 


or whieh the strings are designed. 
Taun Hagmuoniovus BLACKSMITH. 


PHONOMETERS.—COLONEL PERRONET 
THOMPSON'S MONOCHORD. 


{[4808.] —ProBaBLY the most accurate instrument 
ever constructed for weighing sounds”—to borrow its 
er's expression—was the phonometer designed by 
the late General Thompeon. In this the straining force 
required to bring a up toa given pitch (and the 
change of its length to produce a given altera- 
tion in the pitch of the sound produced by its vibra- 
tions) conid be ascertained to the greatest nicety. His 
ə in baving it constracted was to facilitate the 
g of his celebrated enharmonic organ, in which 
sounds differing in pitch lees than one-tenth of a 
comma were required. The last I heard of the organ 
eas that it had been doing daty in a school attached to 
æ chapel in or near Jewin-etreet, Aldersgate, but was 
then—and had for some time been—superseded by an 
harmonium, the complex key-boards of the enharmonic 
organ being too difficult for performance by untrained 
ers. My informant could not tell me where the 
phonometer was. If any fellow reader can, he will 
greatly oblige me? I think this organ and its phono- 
gneter would be valuable additions to the educational 
department of South Kensington Museum, if only for 
the purpose of demonstrating that performance in tune 
is preferable to performance out of tane, which is just 
what all performances on instrnments with fixed 
tempered scales must be, and which, alas! some perform- 
andes on the violin—and voice whose intonations are not 
fized—have seemed to me distressingly to resemble. 


Tm Harmonious BLACKSMITH. 


RIFLE TARGETS. 


14809.) —- WII at Hastings a few weeks since I 
noticed what seemed to me a great improvement upon 
rifle targets. These were made with two plates of thick 
steel, fixed on a stalk before an target, a large 
pao representing the centre and a er one in front 

e ball's-eye. either of these plates be struck with 
a bullet a loud sound like that of a bell is heard, by 
the tone of which it is known which plate is struck, so 
that no marker need be exposed to any risk. It is true 
that the risk is very small if proper attention be paid 
to mgn, but scarcely a season passes without a fatal 
accident from want of such attention. I do not know 
whether the cost of such substitutes for markers is 
considerable, but think it cannot be more than is well 
worth paying ; I should, however, like to know. Per- 
haps acme of our correspondents can gire tbe infor- 


SINGLE VERSUS DOUBLE-CYLINDER ENGINES. 


[4810.]—Now that this subject is exciting ocon- 
siderable interest, I send the following extracts from 
Bourne's “ Recent Improvements in the Steam En- 
gine” (p. 61, 40.) :—“ For all pressures employed in 
the ordinary clase of existing -veasel, engines of 
the common single cylinder type are as efficient as any 
other, and in practice such engines are found to work 
quite as economically as engines with any greater 
number of cylinders, while they are manifestly simpler 
in constra . “Bat if the pressure be raised to 


60lb. or 701b. per square inch it will be advisable to 
double the length of the stroke, and halve the area of 
the piston.” If such pressures be employed as 150lb. 
to 200lb. per square inch, it may be proper to intro- 
duce double-cylinder engines.“ The gain in power 
producible by a given amount of expansion is equally 
attained, whether such expansion is accomplished in 
one cylinder or fifty.” Double cylinder engines, bow- 
ever, enable expansion to be carried further without 
interfering much with the uniformity of the motion. 


PHILANTHROPIST. 


FALL OF BULLET. 


(4811.}—Wrra respect to Francia Lewis’ letter (4682, 
p. 541), it muat be evident that the fall of a bullet can 
only be regarded as an example of the second law of 
motion when the earth is considered as a plane; but 
the earth being a sphere, there are two points that 
will thooretically affect it. In the first place, when a 
bullet is projected horizontally, that is at a tangent to 
the earth's ciroumference ; but as the tangent increases 
the secant increases, therefore it will take as long 
reaching the earth as the secant exceeds the radius. 
And, secondly, a8 gravity acts inversely as the square 
of the distance, therefore being farther off the attrac- 
tion will be lees, and it will take longer to reach the 
earth. Therefore, for two reasons, it will theoretically 
take longer to reach the earth than a bullet dropped 
from the same height. Zuta. 


LATHE CONSTRUCTION. 

(4812.)—I am sorry to have kept C. N. M.“ (qy. 
12854) waiting so long, and now send sketohes of 
both heads for a small lathe. The mandril head 
would be better if it were a little longer, say 
another inch in a Din. lathe, and tho mandril 
should be as long as possible, provided you oan get it 
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into its place. The screw of nose of mandril for a 
tiny lathe sach as C. N. M.“ wants (only fin. 
centres) may be fin. or 7/iein. diameter, and then the 
fixed collar may measure about 9/isin. or gin. inside in 
front. I have shown the fillet that goes between the 
beds nearly ljin. deep, as it is extremely convenient 
oecasionally to be able to raise the heads from lin. to 
Bin. height of centre by the insertion of parallel 
pieces of wood under them, and if these are not more 
than lin. high there is still plenty of the fillet re- 
maining between the beds, to hold the heads true while 
they are being bolted down. Such a deep fillet to the 
mandril head has also the effect of stiffening it 
materially in its weakest place. I should not temper 
the collar more than to boiling-water heat; both in 
een Y to the casting and in japanning there is 
some of its being tempered too mach. I must 
refer O. N. M.“ to m vious letters on this subject 
if he wants any more information. The sketches sent 
are from templates made many years sinoe for a lin. 
lathe, and I think for pro on, with the exception 
mentioned above, will make as pretty a lathe as need 
be, whether enlarged or diminished as regards actual 
size. If “O. N. M.” resides in or near London, my 
old address, Pitcairn’s Library, King’s College-road, 
N.W., will enable him to appoint a meeting. cae 


HEATING BY HOT AIR. 

[4818.] —Iw reply to E. O. G.“ (let. 4685, p. 518, 
No. 884), I beg to refer bim to the volumes of the 
Gardeners’ Chronicle for 1847-49 (as nearly as I can 
remember) for an account of a system of hot-air 
heating called Polmaise. He will find that it is too 
late by 25 years to claim a first success for hot-air 
heating of plant houses in 1872. Polmaise forced its 

into usc}: its well proved merit ander the able 
hi fei Coe, 


.. Meek, an! with the cordial appro- | from 


POPPET HEAD 
— am 


bation of Dr. Lindley. Having no opportanity of con- 
salting the Gardeners’ Chronicle for some years after 
that date [ cannot say for what reason or in what 
manner the system ceased to spread itself or to be 
spoken of. I epeak from much practical experience of 
its great merits when I say that I know no other argu- 
ment against it; and the force of this objection is 
greatly diminished by the fact thatin all the cases in 
which I was personally engaged in its application, 
where I have been able to ascertain by inquiry, it 
continues in operation to this day. Its disappearance 
from the public view may be chiefly accounted for by 
the fact that the system is represented rather by a 
3 of hot air circulation than by an apparatus. 

t can hardly, therefore, form part of the stock-in-trade 
of high class tradesmen. In other worde, men wishing 
to adopt Polmaise as a system proved to be thoroughly 
effi us for bot - houses, churches, &0., would find 
great diffloulty in getting hold of any who should ander- 
stand it. 

The work is that of a common bricklayer, aud 
falls, therefore, into the hands of a class of men 
who do not trouble themselves generally with the laws 
of pneumatics. It was very observable too, at the 
time of the introduction of the system, how very fre- 

nently the principle of Polmaise was misunderstood. 
hose interested in opposing it used to represent it is 
only a new form of the useless hot-air appliances 
already in existence, and even of those tradesmen who 
took up Polmaise and advertised it, some would be 
obanging it into a mere apparatus of iron pipes and 
hot-air flues, to the neglect of the leading principles and 
features of the system. I applied the system to a small 
hot-house of my own construction, and its complete effi- 
ciency and remarkeble cheapness, both in construction 
and in use, induced others to try it for the same pur- 
pose, and I never heard a word from these friends 
other than those of commendation. I applied it to a 
large parish church, and it was applied by plans and in- 
structions furnished by me 

to several other churches, 

and in all cases with ex- 


th I N 4 
ene y. 
church in Kent was heated 


at a cost of £45 on the 


dimen- 
sions had a Dot auer aR 
paratus supp ata 
of £200. The fuel bill in 
the latter case reached the 
sam of £20, inst £6 in 
the Polmaise for the same 
pro, the two churches 
g comfortably and 
efficiently warmed. 


notice ts favourable 
and vourable to suc- 
cess in Mr. Honeman's 
ap an aa described in 
is 


SIDE ELEVATION 
which nothing 
short of a steam 
and fan could have driven heated a into their 
building (a church) sufficient in volume to warm it—and 
utterly fail to produce any result. Extensive sarfaces 
for the absorption of the furnace heat is a good feature 
in the system, but highly heated surfaces imply ex- 
travagant consumption of fuel, if they are extensive. 
They are alse injurious to plant life; the great advan- 
saga o extended surface residing in the power thus 
gained for warming large volumes of air moderately. 
It is much easier also to speak of rapid currents 
passing over auch surfaces than to obtain them, when 
they have, as in Mr. Housman’s system, to pass 
through lengths of horizontal hot-air flues, every yard 
of which is an obatruction to the current. The power 
at command to create a draught threagh a hot-air 
apparatus and system of hot-air flues is jast that of a 
chimney of the height of the plant house, avery im- 
perfect chimney indeed. 

So far as Mr. Housman’s is described in the 
quotation of “E. O. G.,“ it is on the principle of 
inflation as contrasted with circulation w charac- 
terises the Polmaise system. In the former case the 
whole contents of the house have to be driven out to 
make room for the heated air. In the Polmaise 
system the cool air of the house is actively employed 
in producing er promoting the circalation of the heated 
air. I have written at sufficient length, but if 
“E. O. G.“ or others should desire it, I will illustrate 
the plan of circulation, and describe the system of 
Polmaise more perfectly, and point out in what case it 
is most suitable for plant houses. J. M. TAYLOR. 


Seer Green Vicarage, near Beaconsfield. 


OUR COAL SUPPLIES. 
(4814]—Wagn Iwasa boy at school one of our 
teachers, a most intelligent man, ured to read to us 
various treatises. and among 22: rest from Parkes’ 
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„Chemical Essays,” published, if I recollect aright, in 
four pretty thick 8vo. volumes. In these essays it is stated 
that on the south coast of England, Sussex possibly, 
after a heavy gale of wind coal rubble was washed op 
in such quantities on the beach as to yield very season- 
able supplies of fuel to the poor, who, on such occasions, 
eagerly gathered it. It is very odd that in all the dis- 
cussions on the subject of possible subterrene supplies of 
coal in the southern counties this fact, if it be a fact, has 
never once been adverted to. To meit seems as clear as 
possible, if the averment in Parkes be correct, that 
coai crops up in the Channel bed, and conseqnently, or 
presumpti extends beneath the contiguous land. 


IXIox. 


DEAR COAL—HOW IT MAY PROVE A BENEFIT. 


' [4815.]—Ar p. 564 I described one mode by whioh 
meat may be very nicely cooked with very little fuel. 
and very much better cooked than it commonly is when 
far more coal is burnt. If, therefore, the dearness of 
coal hae the effect of inducing many to cook their food 
in a better and cheaper manner, the permanent benefit 
arising from a temporary loss will be very great. The 
waste of food from bad cooking is a far greater loss 
than by the waste of fuel, and as itso happens that 
meat as well as coal is just now exceptionally dear, it 
is to be hoped that more attention than asual may be 
drawn to the great waste of both, that by a little 
common sense may easily be saved. Some may be de- 
torred by the first cost of Warren's cooking apparatus 
from nosing it, though that first cost is quickly repaid 
by the food and fuel it saves. I will, therefore, describe 
other simple modes of cooking that answer very well, 
but require more looking after. First, if the meat to 
be cooked be suspended or supported upon a trivet in 
a common pan above water covering ita bottom, kept 
boiling gently, and the steam kept in by a well-fitting 
lid, the meat may be cooked im the steam constantly 
maintained by a very small fire or bya gas jet. I do 
not think meat thus cooked is quite so tastey as when 
cooked in the hot air of the Warren, and instead of 
ricoh gravy we get rather weak soup. Still, it is better 
than meat boiled in the still too common way by which 
most of the juices of the meat are extracted by the 
water, and, to those who do not like broth, lost. This 
common way is to put the meat into a pan of cold 
water, which is gradually heated, and then kept boiling 
until the meat ia dane, generally too much near the 
surface and too little within. Few know, or if they 
know act aa if they knew, that the proper way to boil 
meat is not to boil it at all, but to place it in a pan of 
boiling water (the temperature of which it immediately 
rednces) and never to allow the water to reach the boil- 
ing temperatare again, but only to simmer gently until 
the meat is cooked thronghout. The effect of putting 
the meat at once into boiling water is, by coagulating 
the albumen in its surface, to confine the juices inside, 
while, by the gentle heat afterwards contimeed, the 
fibres of the meat are separated, the red blood 8 
rendered brown, and the meat made tender and diges- 
tibte with very little loss of nutritive matter. The water 
is so poor it is hardly worth anything as broth, while 
meat, which if cooked in the common wag ald be 
scarcely estable for toughness, ie made tender and 
toothsome. 

Many cooks seem to think that water boiling 
violently is hotter than that which boils gently, and 
acting on this belief waste much fuel in driving off 
steam useleesly, and making the kitchen uncomfortably 
aes It ia to be hoped that the dearness of coal will 

nce many to try if they cannot, as certainly 
can, boil just as well without this wa 

Though boiling in some form is the easiest mede ef 
cookiag economically, and though I fer one prefer it 
to all other modes, we need not confine ourselves to it. 
As I have already said, at p. 564, meat cooked in the 
Warren and browned before the fire, orin a well-venti- 
lated oven, is only distinguishable from roasted meat 
by ite greater tenderness, but those who prefer it may 
easily have their meat roasted in an oven, the top and 
sides of which are heated as well as the bottom, and if 
the air in the oven is not too much confined, meat so 
cooked is, in fact, roasted, with less risk of being 
scorched. No gravy or fat must be allowed to fall on 
the hot bottom of the oven, or the meat may acquire 
an unpleasant flavour. 

I have not tried roasting with gas, but intend to do 
80 by placing the meat to be cooked on a trivet, covered 
by a beehive-shaped gas stove top made of earthen- 
ware, Zin. thick. A small quantity of gas burnt will 
keep the inside surface of a thick fireclay cover very 
hot, and I expect that the radiant heat from that sur- 
face will roast the meat within the cover nicely. The 
gravy and fat will fall into a plate below the gas jets, 
where it cannot passibly get overheated or burnt. 


EH o. 


WARMING RAILWAY CABRIAGES. 


[4816.)—Tux plan of warming tho feet described in 
let. 4685, p. 542, by Mr. Menz, ie very old, except, 
possibly, the form in which the fael is used. It is a 
very old plan to burn charcoal in a sort of footstool, 
bat now a vessel of hot water ia, I think, wisely, com- 
monly substitated. What is called chemioalhy - prepared 
chareoal is, I suspect, common charcoal powdered and 
formed into a brick, with clay enangh to hold it- to- 
gether, which is, I dare aay, convenient, bat will have 
no chemical effect. I do not think either burning 
charcoal in movable vessels of bot water s0 good a plan 
for warming railway carriages as blowing waste steam 
through pipes beneath the floor wonld be, as was de- 
scribed in “ours” a few months since, The common 
feot-warmers are teo hot at first, and do not keep warm 


! 


long enough; they would be more comfortable at first, 
and useful longer, if covered with felt or thick drugget 
to prevent the heat passing away too much and too 
quickly. It is remarkable how little discomfort is caused 
by even very cold air if it be nearly still, and if the 
feet be kept warm. I believe if the floor of a oharch 
were warmed, the air need not be. PHILO. 


LIGHTNING CONDUCTORS, c. 


[4817.]—"“ J. K. P.” (let. 4750, p. 568) is perfectly 
right in hie remarks as to the advantage of a solid rod 
over the mnch more costly gas tube recommended b 
the writer in the Times to whom he refers. That writer, 
no doubt, supposed there was some advantage to be got 
from the larger surface of the tube, a very nataral and 
common error among those who, knowing little of the 
subject, confuse in their minds the wholly distinct 
subjects of capacity for change and faculty of 
condaction. 

“J. K. P.,“ however, does not quite apprehend my 
remark as to the preference of copper. The fact is that 
a copper conductor need have only one-sixth the sec- 
tional area of an iron one, te be equally efficient, and 
possesses the advantage of not rusting. It is, however, 
pnrely a matter of cost and convenience; and I do not 
in the least doubt that a galvanised iron wire, such as 
recommended by Mr. Preece, p. 559, would be a cheap 
and ample protection, if applied to all the prominent 
parts of buildings, and safely led to earth e., the gas 
and water mains, not to the mere service pipes. 

In reference to Canada Bear's suggestion to me. 
p, 566, to visit Canada to investigate the matter of 
electric sparke, I doabtif I should much admire a 
Canadian winters I had some idea of going over for a 
month or two this sammer had not other engagements 
prevented. However, ae to the special subject, I have 
had enough for one spell of electric sparks. I do not 
say this because they happened to serve in these pages 
the purpose of a false scent, but becanse a few days 
ago one selected my next door neighbour’s house as the 
t line of least resistance,” thereby sending his chimney- 
stack down through my roof to my considerable in- 
convenience, though happily with no farther worse 
effect than a general ic, and its usual 
ments among the timintaes of the establishment. 


Sicma. 


LIGHTNING FROM THE EARTH. 


14818.]— “ AuAT ZUR“ (let. 4751, p. 568) reopens a 
vexed and very interesting question. Without denying 
the possibility of the flashes he saw proceeding from 
the earth, I should rather be inclined to think they 
were discharges from a lower te a higher Giz. 
charges between cloude being quite as frequent as be- 
tween earth and closd. It appears te me that the 
discharge of electricity from the earth would be not 
from oae point but from many, and in the form of 
brash discharge. This quiet mode of discharge is ex- 
ceedingly common, and is especially so during thundery 
weather” ou mountains. At een, it is known to sailors 
various names, and was one of the alarming in- 
cidentsin “The Tempest.” * Arago” thinks that these 
brush discharges are probably rarely absent from 
elevated points during thunderstorms, and are not seen 
because not looked for. Arago does not deny the 
existence of upward strokes; he thinks, however, that 
the evidence is insufficient. 

There was near my house during a recent storm an 
extraordinary instance of the force of lightning. The 
chimney of a cottage isolated in the flelde was struck. 
The bricks were thrown all round the house with such 
force that those which hit outhonses twenty yards off 
were pulverised, and the weather-boarding looked as if 
covered in places with red powder. Nearer, palings 
were cut as if by rifle balls; and the masons tola me 
that out of two ocartloads of bricke composing the 
chimney, not one whole one ceuld be found for use 
again. The pieces flew over tho fields te a distance of 
more than thirty yards, and most of them were no 
bigger tham aa egg. The cottagers were numbed for 
some time, and told me they heard no noise except the 
falling of pieces of brick upon the roof. They must 
have been insensible, for I heard the crash of the 
thunder. What was very odd, the lightning ran down 
an iron pipe which did not quite reach the ground, and 
instead of passing straight into the earth from it (the 
distance being bat Sin.), “jamped" on one side to a 
corner u foot off, and passed dowa there, making a hole 
an inch in diameter. The cottagers said they were 
nearly suffocated by “sulphur,” and a baby was stiff 
for a long time, and unable to move ite month when 
its mother offered the breast. If the chimney had not 
been so utterly smashed, bat had been only knocked 
down, the whole family would probably have been killed, 
as thoy were all huddled together in a Httle room just 
under it. M. Panis. 


CHANGES OF LEVEL IN LAND AND SBA. 


14819. —Ix one of E. L. G. a“ remarkable letters 
(4540, p. 461) he says im effect that it is net worth 
while to refute Lyell's estimate of the possible anti- 
quity of man based on the idea that land rises so 
many inches in a century, because Lyell himself speaks 
of Chili and New Zealand being thrust up 10ft. at a 
jerk, and the Aleatian Isle 8,000ft. in a year. Unfor- 
tunately, I have read but little of Lvell's book, and 
certainly no recent edition; but I should be glad if 
“E. L. G.” would explain how the instances cited 
render Lyell’s arguments not worth “stooping (t) to 
refate.” In doing so, I hope be will keep clear of the 
Sacred books, of Nephilim, Doluges, and the like, for 
they are in no way concerned with what I want to 


arrive at. It appears to me, then, that land which has 
been gradually rising ont of the seas, or from which the 
latter has been gradually receding, would present a lar 
different coast-line, both in shape and composition, to 
that jerked up at the rate of 10ft. at a time. It is 
beyond dispute, I believe, that portions of our own 
island have been raised from the sea while others have 
become submerged—or the sea bas receded from ar ea- 
croached upon the Raised beaches and mab- 
merged foresta are not so remarkably uncommon, and 
it appears to me that if the contour of the comat, fram 
the water-line to the raised beach, is a gradual or ever 
sharp rise, without abrupt breake that cannot be 
accounted for, there is primdé facie evidence that the 
elevation of the land or the recession of the sea has 
taken place slowly and without jerk; while if the sex 
face of the land only presented beaches at intervals, 
and did not exhibit uniform water-wear from the water- 
line upwards, it would conclusively show that the land 
had been lifted by jerks. At any rate, I cannot con- 
ceive but that there must be some difference enabling 
geologists to arrive at an opinion whether the laad had 
been slowly raised or at intervals and by jerke. 

I find in a paper read by Mr. Howorth at the recent 
meeting of the British Association, some particulars 
of the rising and falling of the land at different parts 
of the globe, and I send an extract which may interest 
your readers; but it dees not give the inturmation I 
want. Mr. Howorth said: The conviction has been 
gradually strengthening that the term terra firma isa 
misnomer, and that the land no less thar the een is 
constantly moving. The importance of ascertaining 
and mapping out the areas of rising and subsiding 
land both for geologists and geographers, and for engi- 
neers and practical politicians, can hardiy be overrated, 
yet little has been done in this field, and the best maps 
show the empirical way in which the qnestion has been 
treated. The author had collected all the feats be 
could find bearing on the areas of upheaval. Thee 
when arranged are very interesting. The relative 
height of land and water being onr gauge, the coast- 
line is the only test we have. Jadging from this it 
follows that all Scandinasia except Saamo is rising f 
this upheaval extends to Siberia and all northern 
Russia, including Nova Zembla. The coast-lane from 
the White Sea to, Behring's Strait is all rising, the 
same is true of the eastern coast of Asia from 
Kamtschatka to Formosa, including the Amoar 
country, the Yellow Sea, the islands of Japan, and 
Looshoo. Siam and the Malay Peninsula are rising, 
so are all the islands of the eastern archipelago from 
Borneo to New Guinea. The peninseln of India is 
probably sinking, so is Ceylon, bat we meet with rising 
ground again at Meckran and trace it along the coasts 
of Persia and Arabia, including all the Red S:a. Asia 
Minor is probably rising; so is Syria; so is Europe 
east of the Adriatic. West of a line joining the Memal 
in Prussia, Europe is apparently more or less sin 
so is Britain, except the mountainons portions of 
land. In North and South America all the land is sp- 
parently rising except a portion of the United States’ 
coast from Florida to the 8. Lawrence and the coast 
of Brazil. Africa is rising from the Cape to the lati- 
tude of Zanzibar. North of this there ia an area of 
depression on either coast, extending on the eastern as 
far as the Somali country; and, on the western, to the 
Cameroons. North of this it ie again rising, except 
the northern border, which joios in the movement of 
depression that is pr ing in the Mediterranean, 
Australia, Tasmania, New Zealand, New Caledonia, 
and the Chatham islands are all rising. Thevo facts 
favour the conclusion that all the great masses of land 
are now rising, and that the probable force of the 
rising of the land are the two poles of the earth. The 
areas of subsidence are apparently groaped about the 
equator.” This ia at least to me an interesting question, 
and I should Hke to know on what portions of the 
eartk the estimates of Lyell are based, and whethar 
the rising is at the same rate at different parts —esve, 
of couree, volcanic districts. Sant Bra.. 


THE “ENGLISH MECHANIC” GREENHOUSE, 
AND HINTS ON ITS CONSTRUCTION. 


(4820.)—I Have read. with muck interest our 
esteemed correspondent’s plan for a cheap and darable 
greenhonse (“ Saul Rymea,” letter 4682, p. 538). IB 
appears to me to be an excellent plan, one that could 
he ‘erected all our horticaltaral and pe 
Englieh mechanics; bat I do not think, painting 
all included, it could be done at the present time, con- 
sidering the high price of materials, for £5. Aa to the 
law of fixtures, which he has correctly explained, I 
need say nothing, but would strongly advise him and 
others not to be done with ‘tenants’ fixtares” 
houses. I think fhe house should be named, with 
Mr. Editor's sanction, the ENOL Is MecHantic - 
house,” and I hope some more of our“ friends will 
contribate te its construction. I think the proportions 
will do admirably, but the floor I should advise to be 
op the ground level, as sank floors do not always 
answer. With regard to the heating, I have found the 
moet economical plan to be the old fae and crystal! 
lamps. Of course hot-water and gas apparatus are the 
most efficient, but wald be too expen for this par 
pose. Saul Rymea's“ remark as to tha situation— 
viz., G. E., is correct, as every one knows the morning 
aan is best for vegetation, bat with reference to its 
being as near to the house as possible, this makes no 
material difference, as long as the aspect is good.. No 
one oan do better than follow “our” friond’s instrac- 
tions as to building—in fact, myself being in want of è 
small house, I have half a mind to erect one to his 
directions. Good 210z. glass. is ferablo to 1802. I 
have never found 160z to be for a hailstorm 
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—can our“ friend say why? but glaze it on the old 
patty system, well sprigged and bedded. I am a large 
owner, and a great opponent to glazing on the iron and 
other similar new and costty systems. In fact, I 
denounced it in rather strong terme a few months back 
in „ours.“ As I said above, I fear it conld not be 
effectually eagected for a £5 note. In the first place, 
Zloz. or 160z. sheet could not, at the present fabulous 
and nnprecedentedly high price of glass, be bonght for 
anything like 3d. I should put it at 6d., which would 
be a fair price; this would double the item to £3 128. 
The other items sro at a good price; dut Saul Rymea” 
has not ine!nded the painting and glaring, which would 
coat 50s. to be done, primed, stopped, and painted four 
coats, and glazed as I bave mentioned. I make the 
eost of the house would be :— 


Zloz. glass at 6d. per foot. . .. . . .. £8 12 0 
Other items, as priced by San 


Rymes,” y B38... e e 3 4 O0 
Painting and glazing. . . . . . 210 0 
£9 6 0 


Of éourse I have allowed, like Sau] Rymea,“ a good 
price, and they should think any respectable builder 
would do it complete for £7 10s. As to the wood and 
fron, I am of opinion that wood houses, when erected 
subétantially, drive iron into the shade, especially when 
economy is considered. Nevertheless, an iron house 
the dimensions he gives woald be cheap at 24 4s. 8d. 


H. B. E. 


— 


CENTRIFUGAL FORCE. 


4821. WREN I read my note on this stbject I 
thought myself too egotistical. I am glad most of 
your correspondents have taken the right view of the 
matter. I doomed the term e ; and, as such, 
‘wished to see an alteration. We mathematicians should 
be exact. If, therefore, any term is inexact, let us 
attempt, at any rate, to agree upon some other term, 
and some other way of explanation. M. Paris rather 
mistakes me. Many of onr text-books devote a chapter 
to the consideration of centrifugal force ; I would have 
it explained, in the chapter devoted to the Laws of 
Motion,” not as centrifagal force, but as rectilinear 
tendency or whatever name we agree upon. Surely, if 
public pinion ia favourable to this change it must be 

_made. I don't say that I agree with the term proposed 
by M. Paris. O. H. W. B. 


DISTANT SIGNALS ON THE MIDLAND. 


[48622.)—Many thanks to “O. E. 8.” (let. 4688,-p. 
641), for the information g the Midland dis- 
tant signale. Would he say if there is any really 

advantage in this particular form of signal— 
e., an oblong board turning on a perpendicular pivot, 
over the ordinary kind of an arm on the left of the 
post? It always seems to me that even with the altern- 
tion mentioned it must be more dificalt to know if it 
is the front or back of the board, than it is to remem- 
ber that unless the arm is on the left of the post it 
nust be the back of the arm, and, therefore, of no 
consequence. Again, if the ordinary al answers 
fer the semaphore, why should it not for the distant 
signa] ? It seems an unnecessary complication to have 
two kinds of signals if one would answer the purpose, 
as the simpler signals are, the better for the drivers. 


A. G. Born. 


Diseased Potatoes.— The Prime Minister has re- 
quested the Director of Kew Gardens to give publicity 
to the method eucceasfally introdaced by the late Rev. 
Professor Henslow into certain villages in Suffolk and 
elsewhere for utilising diseased potatoes. He eays: 
This method depends on the fact chat the starch of 
the potato is not affected by tho disease, but retains 
its nutritive properties, and consists tn wg the 
peeled tubers upon a bread-grater into a tub of cold 
water. In a few minutes the starch will be found to 
have sunk to the bettom, and the diseased’ matter, 
woody fibre, &e., will be suspended in the water, and 
should be poured away with . Fresh water should 
then be added, the starch stirred ap, and again allowed 
to settle. Two or three of sach washings will remove 
all impurities, and render the starch fit for use. If 
thoroughly dried it will keep for any time, and can be 
used as arrowroot, for pnddings and cakes, or, mixed 
with flour, as bread. A flat piece of tin, prepared as a 
grater, may be had of a tinsmith for a trifle, and 
nothing else is required but a knife and a tub of water. 
Bat this temporary measure cannot be all that scientific 
rosources may supply. Surely some method (by desic- 
cation or otherwise) is applicable and available to the 
cottager by which the sound tubers andthe sound parta 
o! diseased tubers may be so treated that they may be 
preserved for winter use; and I cannot doubt bat that 
chemists will suggest such. Lastly, this season, which 
has favoured potatoe disease, bas also favoured an 
abandant crop of green food; and I would arge upon 
the clergy, medical men, and intelligent classes of the 
country parishes, combined action, in the way of pre- 
cept and example, in introducing the beetroot, the 
foliage of the tarnip, and various other vegetables, as 
an article of daily consumption. Now, too, is the time 
for laying in stores of such nutritious articles as dried 
haricots, calavances, and various other palsies and 
beans which form the cheap, agreeable, and most 
nutritious food of the populations of many tropical 
countries.” 


REPLIES TO QUERIES. 
— — 
*.* In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[12934.]}—Hairsprings (U. .).— Jack of All 
Trades” isa little out of his element in watchmaking. 
Watchmakers do not use a gange for hair springs. 
The wire of which hairsprings are made can certainly 
be purchased, but having the wire you are along way 


from possessing a spring. Hairspringe are not made 
They may be por 

a 
selecting a spring the diameter is determined by the 
distance of the curb pins from the pivot hole, and the 
strergth by the eize and weight of the balance, and 
number of vibrations wanted per hoar, this 5 
8 .— 


by hand now so much as formerly. 
chased beautifully coiled up and ready for use. 


an amount of experienoe by no means inconsiderad. 
West OORNWALL. 


[12272.] —Bleotretyping (U. Q.).—To fill up the 


back of copper eleetroty pes use pewter solder and lead. 


Dissolve some zinc in muriatic acid, and well cover 
the back of the eleotrotype with the solution; place 
some very small bits of pewter solder on the dack which 
you have covered with tho selntion, pe the electrotype 
of charcoal, and ‘apply fame with a blow- 

ipe until the solder has penetrated into the crevices. 
Ñ tterwards ou can use lead, which is cheaper, and will 
€ electrétype. ‘This isa simpler process 
than using u fasible metal, dhe recipe for whieh F have 
already given you. You might make a moald of the 
ra abe of the alloy if you oan devise a means of 
doing so without injuring the oe and then give 


on a lum 


strengthen 


it a coating of copper.—W. H. 


[12814.)—Bleaching Tanned Goods (V. Q).— 
Try a bath of sulphuric acid, one part to from twelve to 
twenty of water, and afterwards use strong bleaching 
liquid in the shape of chloride of lime, or subject it to 


the action of the gas.—Jack oy ALL TRADES. 


(12824.)—Spoiled Hams (U. Q.).—To about every 
121b. of salt put 


well rab your hams and place them upon a wood 
overa pan or cistern of water in a cellar or 


dry.—Jack or Aut. TRADES. 


[12824.]—Spoiled Hams (U.Q_.).—Hee«s or bacon 


rasted or spoiled, not rotten, cover them in Hnen cloth, 
dig a hole three or four feet deep or more, put the 
hams or bacon fn, let them stop there twelve days and 
nights, then take up, and they will be then as fine to 
eat as any you can bay.—OuTGENIOUS WHITESMITH. 


[(12826.}—Collodio-Bremide (U.Q.).—Ordinary 
bromo-iodised negative collodion may be converted into 
collodio-bromide by the addition of an alooholie sou- 
tion of nitrate of silver; but is not likely to give good 
results, as a special collodion is required. Tripod“ had 
better proeure a pamphlet, published by Mevers. Maw- 
son and Swan, Newoastle-on-Tyne. — PHoTo. Bnrs- 
TOLIENSIS. 


(12827.]—Horn (U. G).—I belfeve this can be done 
by subjecting them to a bath ef potash and water.— 
Jack or ALL TRADES. 


(12842) — Pouncing Pattern on Printing 
Blocks (U.Q.).—This is, I presume, wanted to trans- 
fer the patterns upon blocks for either cutting or 
pricking ont. Brush your block over with either some 
size or gum water. Having pricked your pattern 
paper through with a atonot pin or needle, fix it to 
your block with some drawing pins, then take some 
whiting and tie it up in a piece of muslin, dast it 
through the holes over the pattern, take your paper 
off, invert your block over a boiler of water, and steam 
it; put by to dry; your pattern will be fixed for working. 
—Jack OF ALL TRADES. 


412845. —Ontario (U.Q.).—As to where extremes 
of beat and cold are least, I should think west of 
Toronto; as you go west the climate gets milder. The 
winters are more severe in Lower Canada than in 
Ontario(Upper Canada). In London, Ontario, where I 
have been for four years, the heat of an average 
summer day is about 85° in the shade; the nights are 
warm, aboot 18° is the cold of an ordinary winter 
day. As you go north the winters become colder in a 
greater ratio than the summers. I ìo not know about 
the lake district of Simcoe. Canada is not very like a 
park. The cleared fields have zig-zag fences of timber, 
called snake fences. Nearly all the land is forest until 
it is cleared. The trees vary in different places. A 
farmer would do well, particularly if he had a family 
who could help him, as labour is dear. He would 
have very bard work in the spring, and woald have to 
rough it for a while. The spring season is short 
When the snow melte the hot weather comes in with a 
rush. The people are quiet and sociable enough. 
There is not mach for mality; general invitations are 
astal. Those who have no honses usually live in 
boarding honses or hotels in the continental fashion, 
all taking their meals together. Fish and game are 
abnndant. Farther information if desired.—PHILANn- 
THROPIST: 


112318. -Spanish Pronunciation —*E.L.G.'s" 
last interesting note at p 515 of ours“ (No. 385) 
will be read with pleasure by all interested fm such 


ilb. of coarse sugar with 20z. of salt- 
petre ; with this yon can use either 2oz. of janiper 
berries, or }lb, of coriander seeds in powder, or if 
smoked flavour, a few drops of creosote; with these 
ating 
place. 
Afterwards when had two days of this, give them four 
more in brine, take ont, dry them thoroughly with 
either bran, pollard, or sawdust, and hang them up to 
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mattérs. As Iam asked the question by our Maraed 
friend, I may answer that I do not beHeve in any other 
prononciation than blanco and bacho, eO, for fhe 
words blanco and bajo, hijo, the gutteral sound of the 
Jin Spanish being identical with the Scottish sound 
ch im the word loch, and not differing at all in quality 
from the Bpanieh g before e ori. I do not think the 
sound of the Hebrew letter heth would perfectly repro- 
sent the Spanish gutturals g orj; bat I am not much 
of an orientalist, Will E. L. G.“ kindly inform me 
whether the Sanskrit gatturals kha and g are sounded 
in a similar manner? I bave Wilson's grammar, but 
the equivalents given are ae in the words Ahan and 
Afghan. I shoald also like to know whether the oom- 
pound letter Ma is merely a strong aspirate or a weak 
guttural—if the former, Sanskrit would seem to be 
deficient in the peculiar guttural soand in question, the 
same as it is notably so of our soft 3 or z, and still more 
extraordinarily of the short vowel e, as in our word 
met, Like the Spanisb. however, this “perfect lan- 
guage” is phonetic, and the alphabet with its 47 
letters is the key to correct pronanciation, provided its 
European equivalents are correctly stated.— W. WRAY. 


]—Gentrifagal Pump.—The reason 
which induced me to criticise “ Rat-Tat’s” 
pump was that it was evident he had not tried it him- 
self, and was violating Montaigne’s precept by recom- 
mending the pulling Gown of a machtde which is known 
to raise a large quantity of water with a proportionate 
expenditure of power in order to try a proposed 
arrangement which has been already te in several 
ways and found wating. The results of some triáls 
which I made in a similar direction are that there is 
enormous waste of steam in proportion to the quantity 
of water raised. As some correspondents are recom- 
mending a trial of compressing air in a similar man- 
ner, it may be useful to state that the result of-my 
oxperiments in this direction 4, that the quantity so 
compressed, and the pressare obtained, is exceedingly 
small co to the amount and pressure of the 
steam so used.—A., Liverpeol. 


f12885.) “Fermenting Bread with Starch. —If 
‘when “ Dodgh’s” ferment is alive, he adds some staroh 
ftom either rice or potatoes, with a small ‘portion of 
sugar, he will find his dough light enough, vd go 
ram ping Potato staroh ig (o be got where, 
as it is used to a great extent for the teration of 
arrowfoot.—JackK OF ALL TRADES. 


1188787 Bat Taking. —Firet question, use a file ; 

d, serape, then glass paper on a picce of flat cork, 
&o. hardening (without special tools) lay the bat 
on knees, or on something soft; snoch as a cloth, 
rolled in a knob; get Your shoemekér to lend you his 
rotad - fated hummer, and then hwertér the face all 
over well to Shape; if done properly no marks need be 
seen. For glaetng, get the best; the secret Hee in 
making the top of the elie pinch the handle, a good 
joint cannot be obtained without. Rub a little burnt 
cork on fhe V sides of the handle, it All greatly assist 
in fitting, and put plenty of gine; also warm the joint 
before glueing. The cane can be got at any basket- 
shop; you will have to glue some dozen pieces together. 
I have no doubt these outside tips will be understood, 
if not, ask again.—A WEYMOUTH ATHLETS. 


(12888.}—Onions.—I have some over a foot in cir- 
coamferenoe, similar to M. W. G.” (p. 493). I planted 
H ene and transplanted beginning of Aptil.— 


(12401.]—Houase Painting.—This ie a peoulfar 
question. For 16lb. of ‘‘gewaine” white lead take 
1 pt. of ofl, Boz. atyers, } pt. ofturps. Don't use tarps 
for oateide work. No good painter would do thie, er he 
would have a doloar yoa conid see through. H. B. E. 


[12406] —Worm-eaten Violin. —Rub the violin 
inside with methylated spirit.—H. B. E. 


(12408.}— Quill Pens. — They aro firet passed 
through hot cinders or ashes to purify. This makes a 
profound steach, but removes afl moisture, oil, and fat. 
They are then washed and dipped in alum water, and 
afterwards placed on a hot pla te to dry, safficiently cool 
not to split. —H. B. E. 


(12409.)—Transferring Pencil Drawings on 
Paper to Boxwood for Engraving.—I thank 
Sarah,“ “Xylographer,” and John Hopkins for 
their kindness in answering my query. 1 find tracing 
a fiuished drawing on paper very tedloas, bat with 
outline it saites admirably. When I reverse it on the 
prepared block, the great difficalty is in filling in the 
sheding as it ison the paper before being transferred 
—the burnishing process has a blurred, indistinct ap- 
pearance, which makes it very difficalt to engrave 
properly. Can Xylographer " tell me of any solution, 
Ko., that by applying to the paper before or after the 
drawing is e on it, then by placing on the block 
and damping the back of it, take a facsimile of the 
drawing as it is on the paper ?—E. B. 


(12494.)--Preserving Green Peas and Goase- 
berrites.—A good plan to enable one to have green 
pene fer Christmas dinner ie to pat them in an sir- 
tight jar and imbed in the earth abcata foot deep. 
Gooseberries can be done in the ame manner for the 
same Mme. I have seen this done and the fruit and 
peas eat as well as at spring time.—H. B. E. 


(12441.] — Ants. — Lay qauicklime or powdered 
camphor down. They will soon beat a hasty retreat.— 
H. B. E. 


[12418.] —-Wall Papers —The most healthy day 
of decorating walls is dudvubtedly ‘distemper ;” it is 
also, to my taste, the most artistic. Any amount of 
ornament can be pat on by this means. The wall ean 
be divided in panels with) gilt lines, and various 


622 


of decoration can be seen in any first-class modern 
house. The danger from wall pepa can be obviated 
by covering with paper varnish.—E. M. 

112440.) —Gnatas.— The query of a Constant Sub- 
seriber ” is, to say the least, a very modest one, and I 
therefore waited till the last minute before answering it, 
thinking that some one would confer a boon on the 
civilised world by giving us not only a remedy for 

t-bites, bat also a “ preventative.” Well, arnica 
Eas been the best remedy in the cases I havo seen; 
but as to a “ preventative ” the only one I know of is 
to kill the female gnats (the males don't bite). In the 
mean time let us rejoice that this "horrid ” climate 
has some advantages over the mere favoured countries 
where the mosquito abounds.—S4uL RYMEA. 


112451.)—English Concertina.—The vibrators 
which have “ gone flat” are probably cracked ; if not, 
scraping or filing the free end will sharpen them. 
How to get at the inside screws is a doubtful question, 
for I don't know what “T. W.” means. The ends of 
the instrament can be removed by taking out the 
screws, when the vibrators will beseen on their frames, 
slid into grooves in the soundboard.” These slip out 
easily. I cannot think this is what the querist meant, 
though.—Savut RYMEA. 


(12455.)—Water Supply.—aApply at the office of 
the East London Waterworks, Gt. S. Helen's, Bishopa- 
gate-street, ay on 40. Yo sl ology te 988 by 
applying e eon’s „ or p 7. 
Hanzarde Gt. Queen - street, W.C. The water is sup- 

to be used for domestic purposes only, and if you 

horses, cows, or other animals, or require water 
for business or garden purposes, you will be charged 
extra according to the report of the surveyor sent by 
the company. You can, however, insist on 
eharged by meter.—Savut RYMEA. 


(19457.])—Geometry.—" E. L. G.'s” answer is im- 
perfect and incorrect. He omits to state that the 
triangle in which to inscribe the rhombus must be 
equilateral. In any other triangle his mode of pro- 
cedure would only prodace arhom He is also incor- 
rect in stating that P. W. H. J.” (p. 546) produces 
a rhomboid—what is there produced is only a tra- 


pesium.—Boxzo. 


.)—Sketching from WNature.—The ob- 
jection tn Wollaston's camera lucida is doubtless, as 
„A Working B.“ said, the difficalty of seeing both the 
image and the pencil at the samo time, but not owing 
to their different distances, which E. B. H.” (p. 570) 
knows not how to obviate, though it is perfectly easy 
to do so. All instruments for sketching require that 
either the object's image be brought to the apparent 

ce of the paper by a concave lens, or else the 
paper and pencil magnified and thrown ont to the 
apparent distance of the objects by a convex lens. The 
concave lons, if used, must be between the landscape 
and the reflector. The convex one, if used, must 
below the refector, between it and the drawing. In 
either case, if the solar focal length of lens be a little 
more then the distance from eye to drawing—or more 
exactly, if it exceed this distance by the same fraction 
thereof that this distance is of the object’s distance— 
the eye will focus the twoat once. Bata lens where 
“E. B. H.” places it, between the eye and instrument, 
can never be of the slightest use, as it acts on both 
object and pencil alike, merely making you long-sighted 
for both or short-sighted for both. The defect of 
Wollaston’s instrument has therefore nothing to do 
with this matter of focussing, but only with the use of 
the upper and lower balves of the pupil; one to receive 
light from the reflector, the other past its edge. This 
requires a quality of eye that most of us do not possess. 
I am convinced that no knack or practice can be 
by the generality of eyes to see in this 
manner. It is as much a pna endowment as ven- 
triloquism. Amici’s modifications of the instrument, 
therefore (one of which E. B. H.” has figured in 
p. 570), are really the only ones available for eyes in 
general, the rays from paper and pencil coming 
through a parallel glass that at the same time reflects 
the rays of the object, and both kinds of rays entering 
the whole pupil at once. But there is no real need for 
more than this el glass, and the lens (concave in 
front of it, or convex below it), if we are content to 
trace either a reversed or inverted image. The whole 
purpose of a second reflection, either in Wollaston's or 
Amici's forme, either from metallic specalam or within 
a prism, is merely to get the image at once right- 
handed and erect—i.c., neither topsy-turvy nor turned 
right for left. Not finding any necessity for this, I 
haro always used with succese a mere fragment of good 
glass, lin. by jin. If there be, in the nature of 
scene, & necessity for having the right and left un- 
reversed, you have merely to draw on transparen 
paper, and turn its back over to finish it. I should 
observe, however, there is, and always will be, a difi- 
culty in so adjusting the illumination of white paper 
that the pencil thereon and the reflected scene may be 
well seen at once. The real, and I believe sole, remedy, 
as I told a querist two years ago, bat have never seen 
VF Nee on a 
black or ace. Transparent tracing ma 
be laid on a black board or slate and drawn anoa with 
a fine pen or brush and Chinese white (from the bottle 
undiluted, or rather stiffened with more white). Then 
turn it over, and retrace the other side with black or 
colours, finally mounting it on white.—E, L. d. 


[12507.)—Oricket-bat Making. — Cricket bats 
should be made from the best seasoned willew which has 
been kept four or five years. The bat is roughly shaped, 
much larger than the required aize, and kept another 

ear, then the blade or pod is laid in an fron mould, and 
hammered with a woodan mallet to maaa —„—- 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 388. 


size. The piece is then fixed in a lathe and the handle 
turned. The bat is then finished by hand and strang 
in the lathe. The tools used are the paring or draw 
knife, a spoke shave, and lathe chisels. The bat should 
on no account be varnished unless on the back, 
e otherwise oi! cannot 

i soak intothe wood. Some 
bats have cane or wil- 
low handles. The cane 
o handles are made of the 
A small cane, Zin. diam., 
to be got ata saddler's, 
glued up, and then turned and 
Jet into the bat as in the 


eut square, 


and 
strung. These handles are 
5 sketch. Two pieces of willow, A A, 
part of the blade, go a few inches under the string, 
and sometimes a piece of ash is glued up with the 


esne as at B, or on the sides, at C C. If this is 
0 * I shall be glad to give further information. 


(12515.] Mowing Machine.—“ Old Ploughman“ 
is right as to the cause of the sickle bar of A Country- 
man’s” machine breaking. If the eye of the sickle bar 
and oonneoting-rod is worn, rimer them with a 
square rimer with a half round piece of wood 
at the back, and nse woud sickle pins; this is how 
I have treated one of Samuelson’s machines.—Hants 
FARMER. 


[12515.] —~Mowing Machine.—" A Countryman's” 
machine should have a leng roll. This is the cause of 
breaking, I should imagine.—H. B. E. 


[12517.] — Mathematical Machines and 
Tablea.—In the Mechanics’ Magazine for Jane 16, 
1855 (No. 1662, old series), Tables for Facilitating 
Addition” are described, by means of which addition, 
whieh is certainly the fundamental and also the most 
tedious operation of arithmetic, may be performed 
withont any machinery and in a manner described by 
the author as a mechanical way of making additions 
as simple as possible, allowing great rapidity of opi 
tion, giving results perfectly trastworthy,and req g 
no labour of the mind for its application.“ —0. J. B. 


12518.) — The Island of MHayti—lIs 
“F.S. M. W.“ sure (p. 571) that the Do s have 
been reunited to Spain? They sued for readmission 
some years ago, hut the last I heard was that Queen 
Isabella’s Government refused to have them. They are 
less purely black than the French-speaking Haytiane, 
but one hears less of them. The Haytians, ever since 
their independence, faithfully copy the last Paris 
fashions political, twice a republic, twice an empire,“ 
and now, I enppose, republie for the third time. In the 
intervals of these changes, they amuse themselves with 
hitherto fruitless attempts to subjugate their brown 
co-islanders, of the eastern and flatter half. Such con- 
tinues the nineteenth centary state of the finest land 
Columbus set foot on; the island second in size, and by 
universal consent first in richness and natural splendour, 
55 world! Glory to thee, O Century 1 


112528.]J— Hay Asthma.—" Kate” is really en- 
titled to sympathy under this attack. A friend of mine 
bas had it every year for many years, and has tried all 
kinds of treatment —three years ago he went under 
homeopathic treatment, and got a little relief from 
their medicines, the principal of which was “ Extract 
of Hay,” but it does not appear to have been lasting, 
as he has gone back to his old doctor. His latest ex- 
perience is that he gets the most relief from gentle 
expectorants, which clear the chest and allow more 
freedom in breathing.—JoHan. 


(12528.)}—Hay Asthma.—I am sorry to see a oor- 
respondent, *' Lambda, recommend the inhalation of 
creosote for this complaint. I can assure Kate” 
that the use of creosote in any shape or form wil] 
inevitably cause violent nervous twitching and even 
paralysis. But she will find that bathing the chest 
with vinegar and water every morning, together with 
the nse of Epsom salts and ean-de-cologne, and sea- 
bathing, will cure the very worst case in a short time 
if persisted in. I would be glad if Kate ” will com- 


municate the result for the benefit of others similarly 1 


afflioted.—ALTRXD S. 


112529.]— Improved Machine for Making 
Aerated Drinks.—I did not state that the gas 
for all machines for making aërated drinks was made 
of sulpburic acid and commen whiting. It is in 
the machine I described, and would appear to be 
very advantageous from its economy (see reply 
to “E. L. P. G.“ last week). The proportions I 
don't know, but should imagine it would depend on 
the number of bottles req No doubt gas for 


t | other machines can be made of other compoands. 


Perhaps “ Sodawater” or L. W. D.” oan answer 
this part of the question. I may add full directions 


are given with the machine for everything. I will pla 
address 


forward name of maker on any one adv. 
in ours.“ —H. B. E. 


I12587.]J—OCompressing Air.—On what basis does 
Dalton's hypothesis or theory rest? The temperatures 
given appear rather low for the corresponding pres- 
sures. I have before me the results of experiments 
that scarcely seem to bear out Dalton’s views. With 
air-compressing cylinder of 8ft. stroke, area of piston 
814°16 square inches, and outer temparature 40° Fahr., 
80 strokes per minute for 80 minutes, or 80 x 80 = 
900 strokes, each stroke halving the volume and 
donbling the pressure. That is, the air was allowed to 
escape at each stroke through a safety-valve, weighted 
to N 1 inch. At the end of the 80 minutes, 
when strokes were completed, the temperature of 


the cylinder was 105° the gain of temperature being 
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108 — 40 = 68. Second experiment, under in- 
conditions, except that the escape-valve was weights 
to 301b. per square inch. Result—temperature 158 - 
40 = 118° of temperature gained. Third experimen, 
under similar conditions, excepting that in this d 
outer temperature was 50°, and safety-valve 

to 451b. per square inch. Result—202 — 50 = 158= 
the gain of temperature. The safety-valve wae tev 
weighted to S8lb. per square inch, and the experimm 
Ponnan for other k mane at 26 aay pea 
minute, farther gain perature being = - 
202 = 94°. An experiment of over two hoars” durstia, 
showing the ratio of increase of temperature for ewy 


ten minu is 3 commencing at RN 
Safety-valve weighted to . per aquare ina dmg 
the whole of the time. 
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Some portion of this temperature is, no doubt, Que te 
the friction of the piston; bat surely not the differess 
between the above quantities and those given by means 
of Dalton's formula. I think E. L. G.“ forgot te 
show the work expended in doubling, trebling, &. 
the pressures ; this is important, ae will afterwards be 
found. Knowing this, and the generation of beat, we 
shall have secured an important position. I should 
Nike E. L. G.“ s“ opinion on the resulting tempes 
tures. My object in commencing and sustaining this 
discussion is merely to elicit the truth, because severa! 
querists have lately sought for information about com 
pressed air, but they have asked for too much informe 
tion at once, more than any one individual osa give 
By combination, however, and working—i.e., discussing 
—oo-operatively, we can, I think, apply the desired 
information. I am possessed of the results of very 
valuable experiments. “E. L. G.,“ by giving the 
mathematical parts, and by other 

casting in their two mites, we may, I think, secure a 
general improvement to our ksowledge, both theo- 
retical and practical, respecting the use of compressed 
air as a medium for the transmission of plete and to 
make this more certain I propose holding cometary 
fellow in abeyance, if E. L. G.” will kindly oblige. 
Our common object is the economical haulage of coal 
—MEcHANIOAL EQUIVALENT. 


(12648.] —Light Shifting Hoist.—I beg to thaal 
our editor for bis courtesy in inserting my query, 
„Sting and Vireas for kindly replying therete 
(Aug. 16). Either plan would answer well, bat would 
% Vircas” kindly inform me whether there could net 
be some better contrivance than pulley blocks, the 
rope of which would be ratherin the way, while a chain, 
asin Weston’s, might knock against 
bottles ? I fancy a modification of the com 
and axle with a rotary motion might 
could be inverted, the differential roller 
bottom, and working in a strap having one or t wo hooks 
for lifting. The pulley would then beat the top 
inclosed in a strap, the hook of which be 


3 


mush 

by aiding me further therein ; in a mode 

of dispensing with the trolley as he suggests.— 
S. SELWYN. 


112551. —-Pioture Framing.—As the usual 
of making cneap frames of German m i 
about ten minutes has not been mentioned. it may be 
as well to describe it for Jim's” and others benefit 
The tools necessary are a fine-toothed tenon saw, a 
mitre - block, a mitre-board, a 


then the gilding 
would know what a mitre- block is, it em unnec? yy «< 


follows :—Take a piece of board, say 80 
lin., plane up truly, another piece fin. 64 
thickness of the distan 
side of plane, and about 6 in. narrows, 


ond 3 


to describe it, but tho mitre-board may be 2 2 p 


d> 


accurately at an angle of 45°, a 


pieces 


+ 
broad, and as high as the upper edge of ie to 2 P 


“4 


reaches when the plane is lying u makes do 
pressing against the straight edge of the good. May 
which is the way it is used, keeping the ply, inatrutes 
ing firmly against it with thumb of left n want of 

tried all the ends, catch one in the vig 


left hand (this js the most critiog! pa 


one to 
ta 1603. 
& hailstarm 


T 


1 


pet. .! 
board. Nail on securely, now glue on, Akapei n a A 


ce of edge of planus are the `o" 


4 
‘s 
P | 
4 
* 


o 


| 
| 
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leeling that it isa little higher up than its ultimate 
osition by means of forefinger, bors a small guiding 
ole with spring · bit, lift up, pat a dab of thickish glue 
am back side (don't cover the whole surface), put in 
place again, and drive down the spring gently until 


both mi correspond (this requires great canqtion, or 
the edges will mip off, it must be nicely humoured) ; 
other two sides are then done similarly, and lastly, 


these two are united at opposite corners, which divides 
any error in the mitreing, if put ther oontiuuoualy 
the last joints will not coincide.—A., Liverpool. 


(12557.]—Niokel Silwer.—A. H. Allen will find, 
I think, that to his statement, p. 6578, pure 
nickel unmixed with other metals” is employed, for 
coinage, and makes the hardest and fittest material 
yet applied thereto. The Belgian soue are the example 
nearest to hand; and aa they nearly balance two of 
par groats, the nickel seems to pass for about a 
ifteenth its weight of silver, making a far more con- 
renient small currency than bronze. Its yellowish 
tint, closely resembling platinum, will not allow it to 
be mistaken for silver.—E. L. G. 


(12558.;—Boot and Shoe Making.—I fancy 
‘hat “ Irish Mechanio’s” shoemaker cannot be up to 
he mark in hia trade. He can put in as many fittings 
as ho likes on the toe of the last, withont fastening 
them to it. The last would then come out as easily 
aa possible, and the fittings be taken ont with the 
hand afterwards. As the greatest room is required 
about the joint of the great toe, tbeso fittings should 
be in from the toe of the boot when lasting, 

not from the top as usual.—J. ROBERTS. 


(12568.}—Smoke and Light.—If there were any 
kind of smoke or translucent body that presented the 
same colour when seen against a dark background 
and when intercepting light, this would be a truly 
difficult phenomenon to explain. The general rule is 
that they reflect one part of the spectrum and transmit 
the reat, 8 the opposite tint to that which 
they reflect. Tho atmosphere at large acts in this way 
very like tobacco smoke, and renders the sun’s trans- 
mitted rays more and more oran , the 

thickness of air they traverse, for the very 
same reason that it makes distant dark objects more 
and more blue, and the sky bluest ofall. Many liquids 
and even solids—ae opal-glaes (made milky by bone- 
ash or phosphate of lime) and the commoner kinds of 
real opal—do the same. It is most natural for whatever 
tinges transmitted light yellow or brown to appear 
before a black background gray or blae.—E. L. G. 


(12671J]—Brake for Bicycle with India- 
rubber Tires.—Mr. Shaw will find that the roller 
has not the same disadvantage as the block brake, 
presenting as it does a round or curved face 
instead of an edged or angled surface to the rub- 
per tire. It, therefore, does not bite or wear it away 
by resting on any particalar part, but causes the fric- 
tional resistance by merely rolling against the tire. If 
he thinks, however, that it wears it away he may make 
the roller revolve horizontally, touching the side of the 
felJoe when brought into action by a lever, handle, or 
other arrangement. To prevent the wheel wobbliag or 
vetting out of position, by using this kind of brake at 
one side of the wheel, Mr. Shaw can employ a doublo- 
action brake. This may consist of two iron rods 
pivoted in the centre like a pair of scissors, the pivot 
standing upright behind the saddle in the spring or 
framework supporting it. Two small wooden rollers, a 
souple of inches in diameter, are fixed in forked bear- 
ings in the ends of the crossed levers. These are the 
brakes, and to bring them into action the arms, or 
front parts of the levers, are pat farther apart, which 
may be done by the arms of the rider, or a slight in- 
clination of the body backwards. As either kind of 
brake may be objectionable, a hoop or spring brake 
may be employed as in horse-rakes and agricultural 
machines. It consists of a hoop of thin iron or steel 

round a fixed palley on the axie, the ends of the 
hoop being fastened to a hand lever, but a small pedal 
will do in this instance for a light bicycle. A ground- 
slide attached to a lever can also be used, and brought 
in contact by the action of the hands or feet, or simple 
inclination of the body; or a curved fiat rod of steel 
can be attached underneath the saddle, hanging a 
small wheel or roller a few inches from the ground in 
forked bearings. To employ the brake the steel is 
tened by the pressure of the feet on an iron pin 
passed through the rod ata convenient distance from 
the bottom. A coiled spring, ae in the Phantom- 
wheeled” bicycle, may be placed underneath the rod 
supporting the handle, elevating it a few inches. By 
pressing down the handle a small roller-brake, attached 
to a rod underneath and fastened in a race or ve 
to the axle bearings, is brought in contact with the 
ground. In this last arrangement the position of the 
hands or feetneed not be changed ; or the handle may 
be cranked, having connecting rods with the crank pins 
of the front wheel, and the power of the hands may be 
hus brought to bear either in propelling the bicycle, 
„Aich can be turned as readily as before, or in stop- 
— ite motion.—Rat-TarT. 
. 53698.J—Boat Building.—Haeving been ont of 
LY tg. could not reply to thie sooner, and beg to inform 
ro 5. D.” that I do not know of any practical work 
i> com oat bailding ; also that I am not a ship or bost 
“ata ur by trade, but have built several boats, and will 
to give any information in my power. Lee 
have only met with upon Datch galliots. and 
size, compared to the 


7 wa eP 
Ce { 
© irs that from their small 


Fr lanng A of the vessel, they can be of mach atility. 
~»: keels I bave seen at N bat have 
seaweed which 


these waters. A sliding keel is contained in a water- 
tight case, carried up, as I presume, from one side of 
the keel to level of gunwale, and could not be applied 
to a smail boat, as there would not be room to move in 
her. In order to build a boat about 14ft. keel, erect 
keel, stem, sternpost and sternboard as described by 
me in reply 12897. The rebate is to be made as 
mach as convenient with a plough plane, near ends 
worked up witha chisel after the stem and eternpost 
are half checked and riveted together. Note: Rivet 


copper nails wherever possible, as they don’t hold well 
without; use a very light hammer, they Bre very bad 
to drive straight or to rivet unless usly hardened 


by hammering upon an anvil. he keel, stem, and 
sternpost ought to be two inches thick, as the rebate 
on each side weakens them so mach ; it is also advisable 
to put an elbow or knee piece at each end inside to 
strengthen the junction of stem and sternpost with 
keel. Erect the frame ae described in 12313, and 
satisfy yourself that it is the shape you wish the boat 
to be in the widest Note: [ with the tongs 
as described by H., Belfast (reply 12897), but found 
that the clamp (which I believe is nsed by bookbinders), 
is much more convenient to use in adjusting the 
various boards. It is made thus: Two pieces of ash 
about 16in. x Zin. x 1jin., with two wood screws about 
eight inches long, acting upon opposite sides, leaving 
the jaws about six inches long at one end, and close to 
the other end, the screws to be about one inch diameter. 
The garboard strake I used was American oak soaked 
for a couple of days in a pond to prevent splitting, as 
I required a fiat floor. This was in one piece from 
end to end, all other strakes were scarfed, the scarf to 
be the length of the breadth of strake, and white lead 
applied when riveting up. Prime each part as you 

r . It will be necessary now to form some idea 
as to the relative breadth of the strakes at the widest 
part, and at the stem and stern, as this is influenced 
by the breadth of the boat, and be particular that each 
strake lies up olose to the guiding frame, by bevil- 
ling off the edge of the one it overlaps, or the boat will 
become much wider than intended. In another letter 
I will give some more particulars as to steaming, &c.— 
A, Liverpool. 

12596.) —Canoe.—As to the safety of canoeing from 
Hall to Scarborough, it depends on three things— 
viz., the weather, the oraft, and the man in it. Now, 
the first we presume is settled, as it is not to be 
imagined any one would be insane enough to attempt 
such a cruise unless the day was both calm and clear, 
with a prospect of its continuing so. Then, as to the 
second—viz., the canoe—I would recommend the 
Nautilus type, the featares of which are: good beam, 
very flat floor, and good sheer and camber. The dimen- 
sions of the craft I wonld prefer for the purpose 
would be as follows: Length, 16ft.; beam, 28in. ; height 
amidships, 18in. ; height at bow, 20in. ; at stern, 18in. ; 
camber of keel, 2in., with watertight compartments at 
bow and stern, and the well with a timber hatch in- 
stead of an apron. The great sheer ia given to pre- 
vent diving into the seas, and is, I think, necessary for 
any sea going canoe. Now, thirdly, as to the man. I 
think, from Paddler’s ” query, he has not been to sea 
before in a canoe, and he admits never having tried 
a sail; then my advice would be not to commence 
canoe sailing in a sea cruise. Every one that oan eail 
a boat knows it requires practice and skill to do it pro- 
perly and with aafety, and every one that can sail a 
canoe knows it is more difficult to sail than a boat, and 
much more dangerous; and again, every canoeist that 
has sailed a canoe in lumpy water knows the dange- 
rons propensity of the craft to dive when running before 
the wind with sails, and the difficulty of managing it 
properly. Canoes of the Rob Roy type are not fitted 
for sea work; and though I cruised for miles along the 
south coast of Ireland in one of the fob Roy's dimen- 
sions, only built of spruce, fir, and canvas-decked, it 
was simply foolhardiness. From this, Paddler” can 
see I would be inclined to dissuade him from the 
attempt; bat if he will go, I shall be happy to give him 
any more information in my power.—CaNoEIsT. 


12599.] Dimensions of Mail Boats.—I abridge 
the following from Recent Improvements in the 
Steam · engine,“ by Bourne, page 189 :—* The example 
of modern engines by these makers that I shall select 
is the oscillating 1 engines of the Holyhead 
steamers Ulster and Munster, for although I might 
have selected a more recent example, I could not have 
selected a more perfect one, &c. These vessels are 
each 828ft. long, with 85ft. breadth of beam, 2ift. 
depth of hold, and they each measure about 2,000 tons, 
builder's measurement. Each vessel is propelled by 
two oscillating engines of 96in. diameter of cylinder, 
and 7ft. stroke; the pressure of steam in the boiler is 
261b. 5 square inch. The nominal power of each 

i engines by the Admiralty rale is 750 horses. 

hey make 28 strokes per minute, and they work up 
to 4,100 actual or indicated horses’ power. The 
draught of water when ready for sea and complete with 
stores and 75 ton of coals was, forward 181t., and aft 
18ft. ain. The paddle wheels are feathering S3!t. Sin. 
in diameter to the inner edge of the outer ring. These 
vessels, and two similar vessels, the Leinster and Con- 
naught, the engines of which were constructed by 
Messrs. Ravenhill, Salkeld, and Co., have realised a 
speed of upwards of 20 miles an hour, and au average 
speed in all weathers during the first six winter months 
of 18 miles an hoar.” Farther information, principally 
about boilers, &0., if reqauired.— PHILANTHROPIST. 

jJ—Extinoction of Fires.—I have made no 
experiments on the subject; bat reasoning from 
analogy, I should be inclined to give the preference to 
carbonic acid. As to employment of some salt which 
Gre-extingaishing 


in ' would generate an uninflammabie and 


| 


gas, I believe a strong solution of bicarbonate of am- 
monia wonld be of great service, if it could be pro- 
daced at a sufficiently low price.—S. Botrons. 


[12608.] —Acoustica,—In “ T on Sound,” I 
read: We have now to examine how sonorous motion 
is produced and propagated. When a flame is applied 
to this small collodion balloon, which contains a mir- 
ture of oxygen and hydrogen, the gases explode, and 
every ear in the room is conscious of a shook, to which 
the name of sound is given. How was this shock 
transmitted from the n to yor organs of hear- 
ing? Have the exploding gases shot the air-particles 
against the audi nerves as & gan shoots a ball 
against a target? No doubt, in the neighbourhood of 
the balloon, there is to some extent a propalsion of 

; but air shooting throagh air comes speedily 
to rest, and no particle of air from the vicinity of the 
balloon reached the ear of any one present. aed ab 
cesa was this:—When the fiame touched the 
gases they combined chemically, and their union was 
accompanied by the development of intense heat. The 
air at this hot focus expanded suddenly, forcing the 
surrounding air violently away on all sides. This mo- 
tion of the air close to the balloon was rapidly im- 
parted to that a little further off, the air first set in 
motion coming at the same time to rest. The air, at 
a little distance, passed its motion on to the air at a 
greater distance, and came also in its tarn to rest. 
Thus each shell of air, if I may use the term, sur- 
rounding the balloon, took up the motion of the shell 
next preceding, and transmitted it to the next sacceed- 
ing shell, the motion being thus propagated as a palse 
of wave through the air.“ — W. M. CoLLES. 


12608.) — Bookbinder’s Press.—There 
mast be dome mistake, or Dablin Sabscriber's " men 
must be phantoms; he must mean a 8łin. screw. If 
he has a lathe, let him fit up two heads of wood accord- 
ing to sketch, and he will make what was formerly hard 
work easy. AA are two head-stooks; 8 is a bard wood 
screw the same as you are going to cat; it screws into 


— 
— 


Al, and is plain in A 2; O is a cutter whioh is made 
the shape of thread. Now, if the cutter im made to work 
out and in, and the block bored and bolted upon the 
lathe bed at EE, with the hole in a line with S and D, 
when you pat the screw into A 1, and sorew it through, 
it is evident that it must cnt a thread in the piece at 
EE; you may afterwards finish with the tap.—Jack or 
ALL TRADES, 


[12609.] — Packing Grapes.—The mode uni- 
versally adopted in Italy is to divide an egg-box into 
little compartments aboat Gin. square (with thin wooden 
partitions). In each compartment place one or two 
bunches of grapes according to their size. Now fill in 
each compartment with fine old sawdust or linseed. The 
grapes must not be over ripe.—S. BOTTONE. 


[12612.] - Action of Oil on Waves.—If you place 
& piece of silk cloth upon a polished table, aud press 
the table obliquely with your finger, the cloth yields, 
and glides over the table, which is thas in a great mea- 
sure relieved of the effect of the push. So also when 
water is covered with a layer of oil which does not cling 
to it, the oil acted upon by the wind glides over the 
surface of the water, and thus lessens the action of the 
wind apon the sarface. It is true, oil cannot level down 
the larger waves when they have been once formed, but 
the aides of large waves are always ridged and farrowed 
by smaller ones, which render the large ones roagh, and 
thus enables the wind to act apon them with greater 
power. The oil hinders the formation of these smaller 
ones, and by thus lessening the friction, diminishes the 
effect of the wind. Graham Young can experiment for 
himself by going on a windy day and pouring a little 
oll on the windward side of a pond.— Viacas. 


(12618.]—Drying by Steam.—TI think if T. King 
uses steam of a high temperatare he will never finish 
mending joints if made with indiarubber washers. By 
far the dest material for saoh joints is Chariton's 
vulcan cement, which is obtained in a powder and 
mixed with boiled oil and a little span yarn cut fine; it 
must be mixed just before using ; if thie joint is well 
made, not too thick aud well screwed up, there is 
nothing to beat it for stauding heat. I would recom- 
mend T. King, if possible, to have his flanges planed, 
and to make his joints as thin ae possible, and not to 
have his cement too stiff. In making the joints with 
plaued flanges a piece of twine similar to that used by 
railmakers should be laid round the flange inside the 
bolt holes and bedded in the coment. Red and white 
lead is the next best thing, bat valoan cement will 
stand any heat, and if T. King hae many joiate I 
should advise him to get a small cask of this cement 
from the manufacturers.—VIRCA4s. 


(12614.]—Carpulence.—Get “Banting on Corpa- 
lence,” a good work on the eubject. The book, with 
others of its class, is pabliahed by booksellers in Pater- 
noster-row, London, price ls. In many people the 
physical organisation prevents them from growing 
stout. Those who are loose in frame and the bones 
are not, aa the saying is, packed closely, are inclined ta 


624 


ENGLISH MECHANIO AND WORLD OF SCIENCK—No, 388. 


Aud. 30, 1872. 


be corpulent, Others, again, from trying to grow stont, 
generate fat on the liver, which is the most suaceptible 
to obesity in delicate constitutions. As the querist is 
an “ Anti-Banting,” he must have heard or read of the 
book recommended, bat the work may be usefal to 
others. Let Auti-Banting try another. There are 
several pamphlets on the subject.—Rat-Tar. 


112614. —Corpulence.—No procedure will enable 
you to acquire bulk that does not aim at promoting 
the general bealth of the system—at improving the 
tone of tbe digestive apparatus and establishing a 
healthy state of the blood; disordered digestion. will 
result in defective natrition, by cansing.a deficiency in 
quantity or quality of thechyle, aod an unhealthy state 
of the blood may be the immediate canse of defective 
nutrition by interfering with a certain nice adaptation 
existing in healthy nutrition between the blood and 
the tissues. It is no precise regimen that I bears 4 
you down :—Commen sense and experience will teac 
you mhat is beet adapted for you. The ordinary every-day 
diet is adequate, but avoid excesses in tea or coffee. I 
beg to submit a few directions, all of which aim at pro- 
moting the general bealth, and which, I believe, will 
serve yonr end :—Take regular and general but not 
fatiguing exercise ; it ie well known that inactivity of a 
limb invariably leade to its attenuation. Walking is 
the best exercise; it calls into play more muscles than 
any other. Fresh air is positively necessary, that your 
blood may be in a healthy condition. Let your walk- 
ing be in the country as much as possible, and J would 
suggest early morning. It is not so much the kind of 
food, as that you mastisate it well. Never harry over 
a meal—no “ bolting.” Eat when you are hungry, and 
not becauee it is meal hour ; you are certain to derange 
digestion if you impose work npon your digestivo organs 
when they make no call by hunger. Take very light 
suppers, ifany. If you obey these directions, you will 
seldom have a disturbed night's rest ; sound sleep being 
all important in the process of “ bulking.” Drink a 
tumbler of cold water each morning on rising, in sips; 
it will prove an efficient tonic for your stomach. Avoid 
constipated bowels; regulate by enema rather than by 
drugs. Sponge your body eash morning with cold water, 
and rab with a coarae towel. Avoid excessive smoking; it 
enfeebdles digestion, and the spitting aecompanying it 
proves a: great draught upon the system, Thus you 
may invigorate your system and facilitate natrition.— 
VENTRICOBUS. 


(12691.]—Bilack Dye for Lea ther.—If R. M.” 
does not wish to dye leather on a large scale, the fol- 
lowing is best plaa : 14. worth of potash to one pint of 
warm water, let it dissolve, then brush the leather over 
with the solution; when nearly dry, sponge over with 
writing-ink, when it will be a good and permanent 
black. If on a large scale I can send recipe for black 
dye.—Sanp er, Kendal. 


ee eee Nn 


112628.) —-Lampblack.—I cannot say the quantity | 


of tar, pitoh, &e., required for one ton of lampblack, 
but any one can see that it is a profitable business, 
though not a very enviable one. The accompanying 
sketch will easily be understood. The tar, à0., is burnt 


in the iron furnace, and the dense smoke passes into 
the chamber, which is lined with ether sacking or 
sheepekins. The interior is swept from time to time 
and sold without any farther p ation. The hollow 
cone of sheet iron inside hse a small hole in the top to 
allow the smoke to escape slowly after it has deposited 
the greater part of its carbon; by raising and lowering 
the cone it scrapes the sides of the oanvas or leather, 
and detaches the lampblack.—Sappugr, Kendal. 


112884.) — Photography. — Art Photo.” had 
better try the Collodio- Chloride Proeess,” which 
gives splendid results on either opal glass or porcelain. 
For full particnlare of the process refer to a manual, 
to be procured of the publishers of the Photographic 
News. —PHoTO. BRISTOLIENSIS. 


[12684.]--Photography.—One very geod plan to 
prodnce photographs on opal glass, or 0 is to 
take a transparenoy in the camera. This admits of 
altering the size of the picture, and I have found it to 
give very fine results. Of course, a plate of opal glass 
or porcelain mnst be used for taking the picture on 
instead of the ordinary glass. If the pictare wanted is 
to be the same size as the negative it can be done with. 
out thecamera. The prepered plate is placed behind 
the negative in a printing frame, as a piece of pa 
would be if wanted to print the picture on it. The 
plates, however, must be kept from touching, or the 
surface will be spoiled. A small alip of folded paper 
placed at each end will do this if the pressure of the 
springs ie light. I don't bother with a frame, but hold 
o plates together at the ends with my fingers. Care 

negative 


must be taken that alt the Habt falling on the 


comes at a right angle to it, or the picture will not be 
sharp, as the two surfaces are not in contact. I find 
that standing ebont 6ft. back from a window, and keep. 
ing the plate perpendicnlar, is a good plan. If 
artificial light. is used, the plate should be held abont 
1ft. from it for a small negative, and farther for a large 
one. There is also the collodio-chloride process for 
getting a picture on opal glass, which gives very fine 
results, I think that a carbon print transferred to a 
porcelain or opal plate, would have a very fine effect, 
and wonld probably take colour well. I have never 
tried either of the two last methods, nor do I know 
anything abont colonring them; at least, not practi- 
cally, and therefore cannot write from experience.— 
OccasioxaL PHOTO. 


(12684.] —Photegraphy.—Take a smooth sheet 
of opal glass, coat it in the ordinary albamon pro- 
cess” mede., When dry, place a negative in contact, 
and expose for a few seconds to diffased daylight. 
Develop the image by gallo-nitrate, fix, and if desired 
tone in gold; varnish. Any of the dry collodion pro- 
comes may be used instead of the albumen. I can give 
no information with regard to eolouring.— . BOTTONE, 


[12696.]—Enlarging Photographs.—tThe iu- 
closed sketch will show “‘ Industrious Will” my method 
of enlarging photographs from small negatives. A is 
an ordinary }-plate portrait lens, which is affixed in 
a lo bodied camera BODE, taking a 10in. x 
Sin. plate in the dark slide at BD. On the hood of 
the lens A is fitted a square deal box F, in which slides 
a slightly amaller box G, blackened inside with lamp- 
black; H and I are two small catches holding the 
negative to be enlarged with the film side towards the 
lens. On pointing the camera toa clear sky, an en- 
larged image of the negative will be thrown upon 
the focussing screen at B D, the size and sb 
ness of the image being regulated by sliding 
the inner box backwards or forwards as required. 
A collodion plate 6in. x Sin. is now prepared 
in the or way and inserted in the dark slide ; 
the negative at H I is now covered with a dark 


cloth, whilst the dark slide is placed in the camera, and 
the shutter raised. Expose by removing the dark 
cloth for the time required, which may vary from 
thirty seconds to fifteen minates, according to the inten- 
sity of the light, density of the negative, and state of the 
chemicals, but be carefal not to ander expose, rather 
go wrong on the side of over exposure. Develop with 
ordinary protosulphate of iron, as for negatives, bnt 
do not intensify. The resulting picture, is, of course, 
a transparency; to procure an enlarged negative the 
Gin. x bin. transparency is placed in the box G, in the 
same way as the original small negative, aud the 
operation repeated, this time enlarging to the fall size 
of 10in. by Sin. ; the resulting picture being a negative, 
which, if the operations have been properly coudacted, 
should be equal iu sharpness to the original small 
picture. Great cleanliness is, of course, indispensable, 
as every spot and speck is, of course, enlarged tenfold. 
—PHOTO BRISTOLIENSIS. 


[12688.]—Fieas in Dogs.—Refer to Vol, XIII., 
No. 828, p. 887.—N. O. 


112639. — Worms in Pony. - An old man near 
me often came and begged “ bex” from my garden for 
this purpose, telling me that he chopped it up and 
mixed with the fond. The man is now dead, or I 
would have made particular inquiries, and been fully 
satisiied.—BENENOKE. 


[19642.}—Ice Oreams.—Variows ingredients are 
used as well as rofrigerators, the most general consist of 
milk thickened with some ingredients, and flavoured 
with some of the essences. The freezing apperatas 
consists of two pewter cylinders and a bucket when ies 
can be got; ice and salt are used in the outer backet, 
and a freezing mixtare. of sal-ammoniac and soda be- 
tween the cylinders. The smaller one is furnished with a 

iston that fitas slack, and is worked up and down by 
his. The thin film of ice. is thrast down to the bot- 
tom, and continues accamulating until all is frosen. 
If wanted solid it must remain a few minutes after it 
feels firm under the piston, otherwise it is like finely 
divided snow. Whether there ie any improvement 
upon this I know not.—Jacx or ALL TRADES. 


112848.]—Diotionary of Scientific Terms.— 


rT) There is a book published by Lockwood and Co., in 


Weales’ Series, called 4A Dictionary of Teobuical 
Terms used in Civil and Naval Architecture, Bailding 
and Construction, Early and Heelesiaetieal Art, Olvil 
asd Mechanical Engineering, the Fine Arts, Miniog, 
Surveying, &.“ to which are added explanatory obser- 
vations on various sabjects connected with applied art 
and science, price 4¢.—Virncas, 


(12648.;—Dictionary of Scientific Terms.— 
Buchanan's “ Technological Dictionary” is a usefal 
book, and will probably uit ‘ Plough-Driver.° 
Having reached the shady side of fifty, I find its emad 
type a disadvantage.—R. 8. 


(12648.]—Dictionary of Scientific Terms.— 
Simmonds’ “ Dictionary of Trade Products and Teek. 
nical Terms,” Rontledge and Co., is the most regent, 
cheap, and portable work of reference.—P. L. Sow 
MONDS. 


(12645.j—Utilising Old Paper.—The process of 
moving ink from printed paper and working it into pulp 
has been in operation some ten os twelve years, and B. 
Lambert (the inventor's) process was adopted. I think, 
by Bradbury & Evans, atthe Kennet Paper Milla. I 
do not know if it is still worked af the SheMield Mill, 
Theale, near Reading.—P. L. mops. 


112646.) —Alcohol.—If methylated spirit be ds 
tilled, the shellac or other resinous matter which i 
contains remains in the retort. If it be neceasary to 
obtain a spirit richer in alcohol, redistil this with 
lime. I consider that good methylated spirit redistiled 
will give a preduot pare enough for J. A'a” per 
posee.—ANAL Yer. 

[12646.} Alcohol. —Put it into a still and äras 
over two-thirds.—Jack OF ALL TRADES, 


[12646.]— Moisture on Tin Surface.—The phe 
nomenon which Tintub has observed is most easily 
explained. Water is one of the products of the eom- 
bustion of oa gas, arising fram the hydrogen whist 
it contains. This vapoar of water is, of course, con- 
densed when a cool surface is exposed to the heated 
gasss produced by that combustion, sed remains there 
until the heat is sufficient to re-volatiltse it. —AwaL rer. 


(12648.)—Moisture on Tin Surface—In the 
process of combustion, the hydrogen and oxygen of the 
atmosphere combine and form water, which, in the 
shape of vapour, is condensed by coming in contact 
with your cold tank.—Jack or ALL TDS. 


[19648.] —Moteture on Tin Surface. —The cass 
of the water forming on the bottom of ‘‘ Tintat‘s” 
tin cistern is due to the condensation of water vapeer 
formed by the combustion of the hydrogen of the gas 
flame in contact with the oxygen of the 
whieh condenses on the cold surface, water always 
being formed when arara or coal-gas is bnroed in 


air. I found that in 1860 the quantity of water pro 
duced the barning of coal-gae, in Ramsgate, 
amounted to 16 tons 190wt.—A. J. Jawan. 


[13648.]) —Moisture on Tin Surface —The gm, 
in burning, generates water, its escaping gases ae 
therefore a mixture of nitrogen, carbonic aid, and 
steam, and the latter is condensed on the cold surface. 
There is no contradiction to aeknewledged theory,” 
bat perfest accordance therewith.—Si1cm4. 


[12649.] -Kitea.—In kite making the shape of the 
kite, although the usnal one slways flies beat, is set 
material, so long as it is light, evenly balanced, and 
lies at the right angle to the wind. In obtaining anè 
preserving this angle lips the whole art of the kite-fisr, 
aud to this end he depends principally on the tail, the 
beat form of which is a string of three or four mall 
conical bags (more or leas, according to their size, and 
also acoording to strength of wind, which experiense 
will show). The bottom of one tied to the moath af 
the other some 6ft. or 8ft. apart. The moatha of ths 
hags are kept open bya piece of split cane made into a 
hocp, and sewn into the calico or other material af 
which the bags may be made. For general uae and 
weather I make the tail in about thease proportions :— 
For. a 6ft. kite of the eommon form I uld have the 
firat bag of the tail—:.¢., the one nearest the kite (end 
that should be some 8ft. away) abonat 7in. in diameter 
at the mouth and 10iu. deep to the point, and three 
others at intervals of 8ft. of string, of diameters 
gradually reduced, so that the last should be oaly 
about 2in. in diameter. With this tail no running is 
required to raise the kite, it will go up, as it were, of 
itself in a straight breeze, that is to say. away from 
the influence of trees or houses, by merely pulling the 
string with a slight jerk, about thirty or forty yards 
out and away from the kite, which has been laid with 
5 the ground and with the tail clear. 

ORKE. 


(12658. —Poultry Keeping.—Bring electriaty 
to bear upon this, which mav be deve very simply anè 
very effectually.—Jack OF ALL TRADES. 


(12655.}—Oore Box.—The interior of your de 
must be made the same shape as von require your 
steam ways, allowing extra length to Gt the prints 
upon your pattern, that the core can be property ssp- 
ported.—Jack oF Aut TRADES. 


[12656.] —Photographio.—Transparencies fer the 
magie lantern may be toned to a rick blask colocar by 
flowing over the sarface of the fim a selatias of 
obloride of gold of the strength of Igr. of gold to los. 
of water, or by immersion in a Sgr. bath of bichileriés 
of mercury, followed by a solution of ammenia 8 animism 
to the ounce of water: The former method will ts 
found the better of the two, giving greater dalicacy 
than the latter, which ia apt to cages harshness. 
Transparencies shonld, if developed with a suitable 
developer, require neither toning or intensifying U 
„% Kent will make a salation of protosulpbate of ira 
15gr., citric acid Bgr., water 102., and use the mistro 
ta develop his transparencies, he will obtain a :ich 
black oolonr, withomt any after toning.—Paom 
BRISTOLIENSIS. 


[19656.]|—-Photographic. — Print fom a this 
negative: Doe not expesetoo long under the segnisus;: 


———— | I 
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develop with pyrogallic acid only, not with sulphate of 
iron. By these means you will generally get your 
outlines black enough. Should thie not be sufficient, 
tone with gold.—-S. Bottoms. 


12657.] — Cutting OyHndrieal Glass as 
Bottles and Chimneys.—Take a fine file and niek 
it all ronnd; afterwards take a long tobacco-pipe, 
make it red hot, and follow it round carefally, and the 
glass will drop off.—Jacx or ALL TRADES. 


(12657.}—Cutting Oylindrical Glass as 
Bottles and Chimneys.—W. Pike may ont the 
above easily without a diamond; let him take a worated 
thread and wind two or three; ply a little (say }in.) 
beyond the part he wants it cnt at, let the thread be 
thoroughly soaked in water, then let the edge of the 
fiame of a clear gas-burner strike it as close as he can 
to the thread, tarning it all the while, and it will soon 
fall in two. Should the thread get dry er very hot, wet 
afresh. I have ont a quart bottle by such a process 
very neatly.—W. D. T. 


[12657.] — Cutting OylHndrical Glass as 
Bottles and Chimneys.—W. Pike may ont his 
bottle in the following way: Get a piece of round rod- 
iron pointed at one end, just long enough to handle 
eonveniently ; heat the pointed end to redness (not 
whiteness), lay it on his bottle where he wants to out 
it, and in a second or two he will hear a sound which 
indicates that his cut, or rather crack, has commenced. 
Now draw the iron on slowly, and he will find the crack 
follow after in whatever direction he wishes; repeat 
the heating process when necessary. He will find it 
best to make a small “ nick” with a file wetted with 
saliva before applying the heated iron.—OpricaL 
BRICKLAYBR. 


(12659.;—-Water Pressure.—If your supply-pipe 
from the meter is to be of a certain diameter only, of 
course put that size pipe in, say it is a din. Common 
sense will tell you more than the fall of it cannot come 
through it, but you can increase the rapidity of the 
flow greatly by enlarging the bore after leaving the 
meter, and, therefore, get a greater discharge in a 
given time. After a faw yards of the din. oon; 
tinue through a Gin., and your best result will be 
obtained.—M. A. B. 


(12669.]}—Water Pressure.—Make your entrance 
or feed trnmpet-monthed, never mind the rest, as 
long as your pipe is the fall size of meter.—Jack or 
ALL TRADES. 


(12659. — Water Pressure.—I should think you 
would find it best to commence with the smallest pipes, 
as water would evidently pass throngh a large pipe 
with more facility than a small one; you would, there- 
fore, have the resistance lessened every mile, so that if 
it was able to pass through the first mile satisfacto- 
rily, I should think it-wauld be certain to do so in the 
others.—R. D. D. M. 


(12660.}—Aerated Bread Machine.— 
You could not use the machine otherwise than for 
generating the liquor for wetting. You would want a 
trough and mixer.—Jack or ALL TDS. 


[12664.}—To Stereotype Brass Blocks.— Are 
they some blocks you want to get some copies of, or 
do you want to cast them in brass, the same as stereo- 
types are done ?— Jack or ALL TRADES. 


[129665.)—Sea Siokness.—A core is eaid to have 
been discovered by Dr. Landerer, a medieal man at 
Athens. His remedy is to give from ten to twelve 
Arops of chloroform in water. ‘The chleroferm ia most 
enses removes nausea, and persons who have taken 
the remedy soon become able to stand up, and get 
accustomed to the movement of the vessel. Should 
the sickness return a fresh dose is to be taken: It 
was tried on twenty passengers on a very rough voyage 
from Zoa to Athens, and all, with the exception of 
two, were cured by one dose. The minority, two ladies, 
were able to resist the feeling of illness on taking a 
second dove.—SamMaBana. 


(12665.) —Sea Sickness.—Twenty drops of chloric 
ether in a little water taken whan commencing the 


woyage has been found effleacions . 


(12665.]—Gea Sickness.—Keep on deck. Should 
you feel any nausea, lay fiat down, as near the centre 
of the deck as possible, and fiz your eyes and attention 
on a book, that shuts out from your sight the view of the 
moving spart, &c. Before going on board, neither 
starve nor gorge yourself. Avoid fat food, and do not 
drink brandy.—S. BOTTONE. 


(12666.)— Works on Artillery. — Emerson’s 
“* Story of the Gans is worth reading, although not a 
very technical book.—PHILANTHROPIST. 


(12668.}—Auburn Hair.—I do not think it ispos- 
sible to turn dark bair into an auburn shade, bot I 
have prodaced fine auburn shades in hair of a middle 
tint, by means of strong nitric acid. Care must be 
taken not to dip the hair for too great a length of 
time. I believe that thia is the active ingredient in the 
„golden ” dyes. —ANALYST. 


[12669.])—Lottery Laws.—Read the following 
Acts of Parliament: — 17 Geo. II., chap. 5; 42 Gen. 
a chap. 119; 5 Geo. IV., chap. 88.—Wm.iam H. 

Y. 

(12670. —Engine.Turned Seals.—Take equal 
parts of nitric acid and water, and turning the face 
upwards ponr some npon it. When it has heen on for 
a few seconds well riuce it in clean water. This pro- 
cess takes the barrs off; to prevent it getting black 
have it gilded.—Jack or ALL TRADES. 


(12671.)—Dreseing Jack Line.—Tnake a small 
portion of tarps, in which dissolye a smal! portion of 


camphor, mix this with siz er seven times its bulk of 
raw linseed oil, and straining your line, dress it. A 
line dressed any way is not so strang afterwards.— 
JAOK or ALL Trapes. 


(19671.}—Dressing Jack Line.—Make a coil of 
your line, tie in three or four places with thread. Dis- 
solve half a pound of best glue in water, half a pint in 
a pipkin. When dissolved, boil your ooil ef line in it for 
half an hour, remove it, and dry it on grass, uncofling it. 
When dry (4 to 6 hours), recoil it and boil for an 
hour in a solution of half a pound of terra japonica 
(catecha) in a pint of water. Hang it up to cool for 
half an hour, well wagh it in clean cold water, dry, and 
stretch.—M. A. B. 


[12072.)—Grove's Oell.—The beet way to con- 
struct a Grove's cell is to have two platinum plates in’a 
porcelain flat cell, and a single zinc plate in a porous 
cell, also fiat, clamped in the same manner as a Smee. 
Salpharic acid 1 part to 8 of water, to be ased in the 
porous call; concentrated nitrio acid 6 parts to 
1 of concentrated sulphuric acid for the onter cell, the 
platinum plates being immerscd in this. Although the 
arrangement is very costly in the first place, it is the 
cheapest in working, as the whole of the sinc is eon- 
samed without waste. The zinc.abould be well amal- 
gamated.—A. J. JaBMAN, Ramsgate. 


12674.) —Plant Boxes.—The colours are probably 
glazed tiles. May be got at any pottery and set in 
wood.—C. B. 


(12674.]—Plant Boxes.—I have some pretty ones 
in my windows, which were made by nailing pieces of 
oil-cloth of suitable designs on to the wood work for 
centres, and putting a wooden moulding round the 
margins, the latter painted any oolonr to suit the 
patterns they inclosed.—T. H, 


(12675.)—Hay.—This plan, I think, would prove a 
failore, inasmuch as I do not believe that it is possible 
to get one drop of juice from a ton of hay, however 
great the pressure applied.—Jacx or ALL TRADES. 


[12675.])—Hay.—The best process ia a very simple 
one for hay, grain, &0., and would often pay well. It 
only a chamber with perforated floor and a 
fan to draw warm air through the mass.—Siema. 


(12676.] — Book-Keeping.—The value of the 
machinery should be put to the ceedit aide of the 
capital account. It should also appear in the stock 
account, this acsouat shows what you possess.—— PHEIL- 
ANTHROPIST. 


(12678.)— The Bluecoat Sohool. — “Tawse ” 
should get a list of governors who have presentations 
for the current year. This can be obtained at the 
connting-house of the hospital, I think for 6d. He 
should then write to any one or two of the governors 
whose names he may know, etating his circamstanees. 
If he has any friend who can interest himeelf with a 
governor bis chance would beeasier. Boys are received 
from 7 to 11 years of age. The examination for 
entranee at 7—8, the Gospels, read any elementary 
book, write legibly, say the multiplication table. 9—10, 
ditto as above, spell fairly from dictation, work the 
four simple rules of arithmetic. 10—11, ditto as above, 
and fair knowledge of the compound rules of arith- 
metio, and the Latin Aecidence.—An OLD BLUB. 


[12679.)—Papier Mache.—Is no more than old 
reduced to a palp, or pa mixed with 
paste and pressed into a mou t is then dried 
and stoved, treated to lacquer or a solution of asphalte 
and stoved again, then dressed off amonth, laequered 
again er japanned‘as the case may be, according to 
what the erticles are.—Jack or ALL TRADES. 

é 
(12680.] —Darkeniug Graduations on Scales. 
—Try Branawiek black. Rab gqniskly over the 
3 wipo off excess with. clean soft rag. 8. 

OTTONE. 


(12681.) — Is the Interior of the Globe 
Vacuum P—This wae rather fally disenssed in No. 167, 
Vol. VII., Seren Fundamental Errors in Geology.“ 
wbich Baleairn will find worth answering before 
he proceeds further.—E. L. G. : 


[12682.]—Evaporation of Water.—The rate of 
evaporation inareases rapidly with the temperature, it 
varies as the eurface; other circumstances, auch as 

being the same. Increased pressnre 
evaporation, and vice vers —PHILANTHRO- 


tem 

dim 

PIST. ° 
(12682. —Evaporation of Water.—In propor- 

tion to surface, not balk. Inoreased pressure would 

lessen the evaporation.—CERVUS. 


(12685.)—Garden Models.—Instead of the man 
turning the grindstone the grindstone turns him. A 
small windmill might be attached to the abaft of the 
grindstone, and be concealed from view in some man- 
ner. The figures may be made of light wood painted. 
A weight might be used instead of the windmill, but 
the mechanism would not be eo simple. A epiral of 
paper placed on an axis some distance over a lamp 
rotates, and might be connected with a figure. I saw 
this in Canada.— PHILANTHROPIST. 


f12686.} — Gravel for Aquarium. — I have 
always found simple washing in cold water amply suf- 
cient to remove all impurities deleterious to fish from 
gravel. Ido not think the salt would bein sufficient 
quantity to injure the fish unless a very large quantity 
of gravel in proportion to the size of the aquarium 
was used. I make it a rule to have as little gravel, 
rock-work, &c.—and, therefore, as much water—as 
possible in my aquariums.— Lock. 


11268.) — Gravel for Aquarium.— Boil the 
gravel well two or three times.— V., Cambridge. 


‘ing place. 


(12687. —Marking Ink It the ink marks turn 
brown your remedy is to damp the part, and smooth it 
over with a hot iron, ey will then be black.— 
BALCOAIRN. 


I12688.]— Training for Bicyole Races.—Let 
“R. M. D.” run a mile daily on a good road, notiaing 
each timo how jong it takes, in this way he will soon be 
able to perform the distamoe in a very short apaes of 
time, and will, therefore, stand a fair chance in any 
bicyele race that takes placa—E. B. Saw. 


[12689.] Horses’ Hoofs.—Oil the hoofs ocaa- 
sionally with neatsfoot ofl (to be obtained st the 
saddlers). Some people stop the hoofaat night with 
salt mod from the seq shore, or simply wash them in 
brine. Having tried both plans I think the oil is much 
to be preferred.—SHyYLoox. 

112689.]— Horse Hoofs.—T ry painting them ever 
the outside with treacle, and g the bottome with 
cow-dung and treacle when pnt up at night.—Jacx or 
ALL TRADES, 

(12689.) Horses Hoofs.—The easiest and best 
remedy W. H. K.“ ean apply to his orse is 
to get his saddlar to make large horse-boots, and fll 
them each evening with fresh cow-dung (some use large 
sponges inside boote, wet with water or tar-water), but 
ob · dung is bast; in.a short time the hoofs will get in 

per order ; there are other sorts of coverings for 
a which have sand-cracks.—SappLEB, Kendal. 

(12689.] Horses Hoofs.—If W. H. K.” vill take 
of Stockhalm tar two parts, and white tallaw one part, 
put it in an ald saucepan or ladle, boil it gently to- 
gether, let it go cold, then apply it to the hoofs two 
or three times day with a brash, I think be will 
find the hoofs in a short time all that he requires. 
Have the horse shod with a stiff shoe.— ON WHO HAS 
BEEN TROUBLED WITH THE BAME THING. 


(12690.] — Fire Marks. an Silver Geods. — 
“J.J. N.” may easily remove the marks he complains 
of by well rubbing and brushing the article. with strong 
liquid ammonia, if this will not remove them dip the 
articleinto a boiling hot solution of oyanide of potassium, 
loz. cyanide to lqrt. water, to be made hot in a porce- 
lain basin (never use a metal saucepan) rab the article 
also with the solution with a brush (never dip the 
hands into it); this done, well wash the article, dry, 
burnish, and polish in the usual way.—-A. J. JARMAN. 


[12690.)—Fire Marks on Silver Goods.—Use 
nitric acid in water instead of anlphuric to make the 
ickle. Have your stained silver hot, throw it in, and 
will be dp peed clean and free from atain, no matter 

how much discoloured it may have bean. BAL GAR. 
(12600.)—Fire Marks on Silver Geods.— 
Try nitric acid, and wash with cyanide of 3 
20, 


I am afraid you have given them too much 
there is no core.—Jack oF ALL TRADES. 

[12692.—Deliquescenta.—There are many salts 
which on being rubbed up in a mortar together, deli- 
quesce. This is owing to a double decomposition tak- 

Generally „ two salts, containing 
water of crystallisation, and acids which have a stronger 
affiuity[for each other’s bases than for their own, ron to a 
liquid when powdered together. The moat deliqnescent 
bodies are calcium chloride and obromio acid.—S8. 
BoTtTons. 

(12608.)—Yeast or Barm.—A half gallon of 
malt and }1b. of hops will make three gallons of what 
is called patent yeast. Boil them together for au hour 
and when luke-warm eet them with a onp or half pint 
of fresh ale yeast. Next day bottle for use; the pro- 
ees used is about one quart to a bushel.—Jackx oF 

L TRADES. 

‘[12697.}—The Harp.—I would not advise “U 
Boute” to make his sound-box of metal, for it would 
not be ait to produce the soft mellow tone of wood, 
nor would it be as easy to work up, and as far aa sound 
giving capabilities go, wood ia lesa affected than iron 
by variation of temperature. II he lives in London 
he would do well to visit.the Exhibition and there take 
the measurement required, far he does not say what 
kind of harp he wishes to make. For the practical 
details of the manufacture, he could not do better than 
fellow out the suggestions of “ The Harmonious Black- 
amith,“ or, if he wants to make the Irish one-keyed 
affair, of ‘ Izion.”—VERTUMNUS. 


UNANSWERED QUERIES. 
— — 


The numbers and titles of queries which remain na- 
anruered for Ave weeks are inserted in thiy list. We trust 
our readers will look over the list, and send what infor- 
mation they san for the benef af their fallow eh 
butors. 

Fa gee) 


Since our last West Cornwall” has answered 12884 ; 
“W, H. H. C., 12272; Jack of All Trades,” 12314, 12524, 
12327, 12342; Outgenious Whitesmith.“ 12324; Photo. 
Bristollensis,“ 12326 ; Philanthropist.“ 12845; J. K. P.,“ 


12354 (see letter 4813). 


12488 Pie -Hester, p. 471 

12484 Caatings, 471 

12435 The Dragonfly, 471 

12437 Brickmaking Machine, 471 
12440 New Oil Light, 471 

1261 English Concertina, 471 
12454 Southern States of America, 471 
12460 Four-valved Cornet, 471 
12469 Exhibited luventions, p 472 
12471 Wheels, 472 

12472 Eleotrical, 472 
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QUERIES. 
— iin 


(12756) —Rtching on Stone.—Would ° A Working 
B.” be food enough to give as lucid a description of the 
art of etching on lithographic stone as be has given 


of chromo-lithography, and lines cannot be 
drawn so fine on 77. aes fo 
W. R, Royal Engineers. 


uning 

suit moulding (it being winding 
es to work each member 

ECHARIC. 


(12758.}—Socket Handles.—I should be obliged to 
some one giving me Mmformation as te the best means of 
making socket handles, such as are fixed on all cast- 
iron saucepans. I have a very large quantity to make, 
and Iam now turning them on a mandril in a crease, 
which is a very tedious process. I hope some one can 
tell me of a more expeditions method, or if I could get 
some simple machine to assist in the work ?—CHESTER. 


{13750.] — Indiarubber Bottle.— Oan 
any one tell me how to repair an indjarubber hot-water 
bottle that leaks ?—W. DAVENPORT. 


J Slate to Surface of Q ; 
have a slate qu which is 400ft. square and 60ft. 
deep, from which up to the present all the stone has 
been breught up by horses and carts. I ha ve an 8-horse 
engine at the surface for the purpose of working the 
pumps which keep the water down. Now, as the engine 
is only required to work half time I wish to utilise it 
for bringing the stone to the surface, by tramway or 
otherwise. 1 want to know what is the best and Cheapest 
way of doing this? Would a steam winch fed by the 

resent boiler bring up (say) a ton at a time up an 

fnoline of 1in6? Any hints brother subscribers may 
give would greatly oblige—A Poor IRISHMAN. 

of year 

I have 


{19761.]— Electro Moulds.—Have any 
readers ever used ne wax for this purpose. 
found that when mixed with a small proportion of 
rotten-stone (to prevent brittleness) it takes a sharp 
impression and is easily detached from the mould.— Z TA. 

(12762.}—Curve of Mirror.—What is the shape of 
the carve of a mirror for reflecting telescopes? Is it a 
parabola? Is there any machine for grinding them, or 
are they done by hand ?—Zrra. 


[12768. ae aration of Carbon.—How is carbon 
pre from loaf sugar? I have tried in various 
ways, but with no satisfactory result.—Z ETA. 


[12764 )—Frin .—Can any of the readers 
of the ExnoLIsu Mecuanic tell me if a machine is made, 
and where to get it, for making fringe or ruchings, for 
ladies dresses of silks, cottons, or wool cloths? Also a 
machine to take ont of these the warp or woof as the 
case may require.—HvGa. 


IIe. --Sun-dial.—I want to construct a sun-dial 
as correct ae possible, but do not know how to go about 
it scientifically, will some one help me? It is for lat. 
40° N., is it necessary to know the minutes and seconds? 
I want the outer circle to be 12in. diameter. What 
height should the gnomon be and whatangle? Should 
it point true N. and 8., or would the magnetic variation 
of the place interfere? If any kind friend in a leisure 
hour would describe a 12in. circle, and mark off the 
hour, half and quarter hours on circumference, and cut 
out size and shape of gnomon and let me have it with 
directions for fixing, I would advertise my address and 
thank him many a day when it would be set up in a far- 
offland. I wo engrave it on slate. I think a prac- 
tical pare on the construction of a reliable sun-dial 
would be of great interest to many an—EMIGRANT. 


ee and Fiddling.—Many useful 
have lately a ed about fiddles and fiddling. 
I bave been watching to see if anything should meet my 
case. I am in a difficulty that many brother readers 
will, I think, y help me out of. Iam troubled with 


Itry my best to avoid it. 


strings (I have been told it is bad strings, I always ask 
for the however), the resin (too much or too little 
the or him that boweth? My instrument, 


U 
I “fancy,” ia a pretty good one —labelled Antonius 
Strad., Šo., Cremona, 1719. Powerful toned.—H. H. 


Ea —Puddling Fishponds, &c.—I havo a 
fi d to puddle—aboat 20 Pe by 80 yards, by 
3ft. Gin.—with blue clay. Would any brother sabscriber 
inform me how to proceed as regards mixing the cla 
and patting it in, and what thickness will be sufficient, 
as it been puddled before with bin. of yellow olay, 
but has always leaked, as itisa sandy bottom. Also 
what thickness of lime will be sufficient to keep the 


worms out.—A Corsranr READER. 


IIe] — Specific Gravity.—Sykees’s Hydro- 
meter.—I have a Sykes's hydrometer, but am at a loss 
to take specific gravities with it. I should take it as a 
great favour if some one would give a comparative table 
of degrees, as marked on Sykes’s, Baumé, and Twaddle's 
bydrometers.—Armrr. 

(12769.)—Oval .I shall be obliged if W. 
Winkle will kindly give his information as 
adapting the lathe for oval turning, the bed of lathe being 
birch Sin. in thiokness.— PHOTO. BRISTOLIRNSIS. 

770.) 


[12 — for Water Jet.—I have somewhere 
road that the Chinese have practised boring—I don’t 
mean each other—bdut for water, for many oonturies, 
probably long before the adoption of that practice in 
Artois, whence we derive the name (artesian) of wells so 
formed. Can any fellow reader oblige me with informa- 
tion concerning the antiquity of this procesas—when first 
used in Western Europe and Northern Africa ; also in 
what booke I can “read up” its history? I trust my 
fellow readers are not treated like artesian wells—i.c., 
bored—by my many inquiries, and that I shall not be 
considered to be “boring” for information.—THE HAR- 
MoNIOUS BLACKSMITH. 


277.)—Colorado, U.S.—I am about to emigrate to 
Colorado, United States. Can any of “ ours” give me 


any. reliable information on any of the followin ints: 
L Beat zy of getting there—Quebec, New York, or 


2. Expense for intermediate and aud class. 


to | felt? No doubt an answer to 


I do not mean the steamer or rall fares, I can find them 
out, but incidental cost, en 
moderate hotels, cost 


the world; is half this true? 5. Are there any books on 
Colorado or on American farming and life, &., proour- 
able in this country? 6. Should I take tools and imple- 
ments or anything particular ent of a regular traveller's 
kit? 7. What are the prospects of success for hard 
work, some intelligence, and thorough determination ? 
Is it mere competence and comfort or wealth !— 
EMIGRANT. 


[12772.}—Bee Keeping.—Many thanks to Mr. O. N. 
Abbott for his good advice so frequently given ; will he be 
so good as to inform me how he proposes to deal with 
bar-frame hives that bave movable partitions; if he 
would advise taking somo of the frames that have sealed 
honey in the comb from each end, and leaving the ends 
vacant, to be filled another year; and the best way 
to transfer bees out of one movable frame-hive into 
another; also the best plan of ventilating or letting off 
the breath of the bees from bar-frame hives during the 
winter months ?- Jog WALTON. 


}—-Boot and Shoemaking.—I shall feel 
obliged to our indefatigable friend Jack of All Trades 
if he will inform me what toole are required for repair- 
ing? Also, how are the pieces of leather put on heels 
or toes’ ends so as to make them appear straight or one 
piece? Also, is there a tool to take out the old nails ?— 
HARRY MACPHERSON. 


112774] -Harmonium Keys.—Not being in a posi- 
tion to buy ivory for the keys of a harmonium, would 
any reader kindly oblige by stating the best kind of 
wood as s substitute, and whether it is advisable to 
varnish them ?7—E. W. P. 


(113775.)— Artificial Marbles and Stones.—Oan 
any reader give directions for making these, and for 
producing them in various colours? I put this question 
some time ago, and there was bat one answer, and the 
directions given were too general to be of any ase.— 
Tnos. HACXETT. 


[12776.]) —Gas.—Like Philo,“ I am a gas consumer, 
also a gas producer (shareholder). I feel with him we 
ought to have some means of knowing the qaality of the 
gas we burn. Could he or any of your scientific readers 
tell me the most reliable instrament for testing the 
quality of gas? Itisa notorious fact that with more 
care and less light we are called upon to pay more; or, 
in other words, our gas bills increase every correspond- 
ing quarter without receiving any extra advantage. I 
have received valuable suggestions from the columns of 
the MECHANIC respecting gas, but I feel we are too much 
in the hands of gas companies, and they, as a rule, pro- 
duee bad gas and good dividends; in short, we require 
justice.—H. J. W. 


(19777.] —Object-Glass.—" F. R. A. S.“ is so kind in 
answering queries that Iam tempted to submit to him 
the following. Iam about constructing a telescope, and 
in the purchase of the object-glass I cannot exceed a 
certain sum, and for this amount I can purchase a 2in. 
glass or a in. glass of best quality from an optician of 
great repute, whilst with the amount I intend expending 
I can buy a Sin. or 34in. glass of ordinary quality, such 
as those supplied in the £5 telescopes. I want my tele- 
scope both for astronomic and terrestrial observations, 
and will thank our kind savant to direct me in the pur- 
chase of the object- Which will be the moat satis- 
factory, the An. or Sin. ?—ZeaLous. 


(12778.)—Printing Metal Leaf on Silk and 
Cotton.—Will any of our American subscribers oblige 
by telling me what is used in America for printing motal 
leaf on silk and cotton for felt hats? A man who has 
just come from America can print metal leaf on almost 
anything, whereas I have to make three or four im- 
pressions sometimes to get a good one, and he has 
always good work firstimprossion. I know that he uses 
a transparent varnish, and that it does not affect the 
silk er cotton, but leaves it just the same as if it had 
none on. It drys in one minute, so that they are ready 
for printing at once. It is made of three things, and they 
are rather expensive; but what they are, and how the 
varnish is made, I cannot find out. The French printers 
and some of the London printers use tho same. For 
some years I have used powdered rosin and shellac. I 
got a good recipe from this paper, but it is nothing com- 
pared with thie American recipe. A drawing of the 
American press would also oblige.—J. B. SHARPLEY. 

(12779.);—-Lightning and Thunder.—1. What is 
the cause of the different phenomena of lightning, 
yclept, forked and sheet? Ie it that the flash appears 
forked when seen directly, and sheet otherwise? and 
does not the fact of so much sheet ligh being seen 
at night, unaccompanied by thunder (and, therefore, we 
may presume, at an extraordinary distance away), prove 
this? & Is the sound produced by an electric explosion, 
single and distinct, afterwards echoed and re-echoed, 
causing the continuous sound known ag thunder? 8. 
When an animal, tree, or other object is struck by light- 
ning, what is the material that strikes? Is it eimply 
the concussion caused by the explosion, or is the“ elec- 
tric fluid“ a material which may be analysed as well as 
these queries would 
interest many at this peculiarly lively season.—G. L. 

2780.]— Turning Spokes of Carriage Wheels. 
—Could any reader inform me how or what machinery 
is needed to turn a spoke for carriage wheel in a 
common lathe f—AMATEUR. 


(12781.;—Applied Mechanics.—If P be the break- 
ing weight of a colamn fixed at both ends, f and a two 


constants = 86,000 and 1000 respectively; s = area of 


eross section in inches, / = length of column, and h = dia. 
of colamn ; then — 
= fs 


3 
171 4. 


Now I wish to know to what units P, l, and hare referred 
that is, does P represent pounds or tuns, “ and h feet or 
inches ?—T. TEBECE. 


(12782.}—F ull Moon.—I wonder whether some of 
your kind readers can give the dates of. the full moon 


for three or four years to come. If so I fanoy it woul 
be a great help to many secretaries of societies.—VJ. G. 
(13763.]—Sesh Planes.—Can any of your corre 
dents tell me why sash planes are sold in pein?’ 
hey are numbered 1 and 2, and cannot be had separately, 
but so far as I can j they are exactly alike- 
BOIRNOR AND ART. 


[12734] —Librarios.—Wil) some kind reader pisan 


to give a few e on the ms ment and e 


dacting of public libraries? How are books bactsi 
and numbered? Is there no better and more Issticr 
way of singe pada than by gummed tickets, which an 
often torn off and lost? Could some kind of a stamp t= 
used for that purpose—if so, where is one to be bad ?- 
A LIBRARIAN. 


(12785. —Trompe or Water Blowing Machine 
—Coald any correspondent tell me if there is sech! 
machine going in England, as I am not aware of any > 
Scotland; and if the blast is so moist as to rende: i 
unfit for cupola purposes? Any information regaréx 
59 advantages or disadvantages will much oblig- 


[12786.]~Photography.—I shall esteem ita pma: 
favour if some of our able photo. correspondents vä 
kindly reply to the following queries 1. at can u 
done to silvered paper to make it keep a week or fr- 
night before using it? 2. Can anything besides ka 
be used for restoring the oolour of discoloured nitr» 
bath? I always find the solution wants filtering seve. 
times after using kaolin. 8. How can mounted carie & 
viaitos be pressed flat? Mine always carl after rolling 
4. I wish to produce some very opaque trans chm 
for magic lantern from negatives. How am I to p: 
werk? 5. I shall also be glad of information respecti: 
copying from the carte de visite print, same size zz: 
enlargement, without artificial light, if possible Pe 
haps our friend Photo. Bristoliensis will oblize = 
replying to some of the above queries.—Cameras. 

(12787..—Dear Coal.—Will “Philo” kinds tei! © 
the price of the half open stove alluded to in his au 
(4728), and also the probable cost of the doable ta: 
apparatus?—C. W. A. 


[19788] —Design for Marble Table. w: 
any correspondent give a good design for an ialı:: 
marble table, about 20in. on top, and pieces (say) frz 
II in. to Sin.? I understand the practical part very wi. 
bat I wish for a good design. — M. & 8. Masox. 


12789.]—Staining Fa ht.—I wish to Nie e 
colour a fanlight over door to show some view or pic: 
such as the Lart Supper, 40. I have seen the jam. 
over publicans’ doors stained a very bright crimeos z 
green, with picture in uncoloured or plain glasa; tor 3 
stance, the Bridge Inn, with view of a bridge 2. 
scenery. If some one would kindly give the informat: r 
it will probably oblige many as well as— Ers: 
SADDLER. 


I12790.]— Watch Repairing.—Being in towa ù 
other day for the purpose of procuring some ws 
materials, I found that the same had increased in prix 
Now, I consider that I would be justified in makin: Èo 
small advance upon-my present scale of charges. Ba: 
a country jobber, I should feel hey pare if any af = 
brother pivots would inform me what is the usul absrr 
for putting in a mainspring, a balance staff, and a vers 
also, if they would mals say which is the best meir: 
of hooking in a mainspring with a steel hook, or wit: : 
brass one, same asin a Geneva wateb. I also wis): 
know (perhaps Practical Seconds” will tell us 
paper) how to take the height of a cylinder frum t: 
broken one. P.&—Thanks to J. MoKay for his wrink: 
in bumping a Geneva escape-wheel. I only wish I mn: 
known it sooner. I see that another jebber adopts t> 
same method.—J. H. 


12791. — Table Fountain. — Will some one arpii: 
the action of the self. acting table fountains show: E 
No. 22 room of the International Exhibition ?—Grarrs. 


2792] —-Temperin 


—— — — —— — ——— — —— 


112793.]J— Oil of Peppermint. —WIIll any of re 
readers kindly inform me how to extract from the plast 
peppermint the oll or essence of that name 7—J. W 


112794. -Ammo Liquor.—I would thal 
any chemical friend to explain how to compute the cus- 
ber of gallons in s tou of ammoniacal liquor of 55, &, a 
7° Twuddle.—J. W. 


(12795. Test for Whiting in Paint.—Wil m 
of our chemioal friends kindly inform me the test tx 
whiting in house paint —R. R. 

(12796 ]—The Spanish Language—Having + 
cided to acquire a knowledge of the Spanish language. ' 
would aye 15 E. arf G.“ or some 3 5 8 
“ours” ve opinion regard e 

mmar for self-taition. I should use an Olles dar: 
f there is one published. I find that by such mean: ` 
can learn a language in much less time than with: 
grammar and dictionary only,—J. Rona. 


e 
stone, in recen s - 
of the elephant tasks left by the Manyema in 
fomests where the animals were sisin, says of 
“ Many were half rotten or 
rodent to sharpen his teeth 
leaden pipes.” A common opinion among 
that rats gnaw leaden pipes and wooden to = 
at the water 33 past. any 
acquainted with the habits of those animals say =- 
gives the right reason for the rat's operations, Jaz < 
the Doctor?—Common BENSE. 


(12798.|— Air Vessel on Suction Pipe —I t7- 
a l0in. bucket pump with a Gin. suction pipe, N ke 
and on this pipe is fixed a largo air vessel <f ‘=~ | 
pump. Would any kind reader inform what avasi + 
is gained by having one on it.—DovuBrruL. 


[12799.] —Speculum.—Will Mr. A. W. Blaokloek “ 
No. 4223), kindly say what thickness his man was ti 
he got his speculum out of, and also how he managw - 
get the edge to shape ?—ANTI-FLATITE. 


12%0.)—Pantelegraph.—I should feel edlen 
Rat-Tat ” or some other correspondent would de: 
the abc ve—PHILAKTELOrYIST. 


_— 
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Sara MECHANIO LIFEBOAT FUND. James PoreLazE.—Most of the information in your 

OHE 8 8. . at the Oe, Si, ams L. Cos enough, but unfortunately you use twice 

—— Tavistock-strest, Covent-garden, W. d. as many words as are neoossarg. your next 
y acknowledged an To’ 1 little sari good, apa we aen Ligh 

ALL communications intended for een pen neler aM V 1 0 - BUSSELL.— long talag 

BoTT Wishes he eoald More.. ee 10 0 Conductors,” but the letter is an advertisement after 

addressed to J. W. eee aw at-place,| One who Wibes be eam" Al, and therefore not inserted. Besides, the same 

Loughboroags- : 4 18 9 letter has been sent to other publications: 


EE ————————— 


J. H. B. Tos send a letter written partly in pencil and 

y in ink, and the letter altogether is so badly pat 

et safe we neve not time 5 to make 

oat what you mean to convey. a postscript you 

say “I hope yuu will excuse bad writing,” dc. We do 

do not excuse you, as we believe you can do better, 

and as a oe t drop your letter into the waste 

basket. t is worth doing is wort doing well, and 

no one has a right, to save his own time, to trespass on 
the time of another. 

J. W. WaLxun.—Pray try and inform yourself on so dell- 
cate a matter before you attempt to instruct others, 

B. B.—We know of no such a book, and again refer you 
to back numbers. We find asa rule that correspon- 
dente who give us most troable are those who are 
neither subsoribers nor readers, but who write us 
when they want any information withoat troubling 
5 to asser what has been said on the 
su 

J. Hamppuw.—You appear to forget that you have been 
bound over to keep the peace before more than one 
tribunal, as you write a letter which, if published, 
would subject you to another criminal prosecution. 
It is said that a burnt child dreads the fire, but yoa 
write as if you liked to rush into it. We have several 
times stood your best friend by preventing you crimi- 
nating yourself, and, as a matter of course, you have 
rewarded us by ribald abuse. 

ExcrLs10B.—Too0 legal for us. 

Waxenaan.—Your description of slide-rest next week. 

EnquinEs.—We devoted as much space ae we can spare 
to shorthand about two years sinoe. The digcussion 
on it was somewhat exhaustive. 

To SEVERAL OConnEsPowpanTs.—The space we have 
devoted to reports of the British Association is one 
reason why a large number of letters, replies, and 

Co. 1 are pressed ont till next week. 

F. R A. S. Tour second article on “The Equato us 
haa pest in type two weeks. It shall appear in our 
noz > 


ANSWERS TO CORRESPONDENTS. 


—— 


% AN communications should be addressed to the 
Eprror of the EXGLIsg Mxcwnto, 81, Tavistoch-strest, 
Covent Garden, W.O. 


—— 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and put draw- 
rn peat Mustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queren te which the 
replies refer. 8. No charge ia made for inserting letters, 
queries, or 4. Comm 
re 


re play 
London in adopting an irregular opening may asibly 
be a tribute of respect to the known or — powers 
of their adversaries, but whatever influence it may have 
upon the ultimate destination of the stakes (£100) it is cer-. 
tain to deprive the game of all interest to those amateurs 
who have been looking forward to this match for some 
new development of the theory of chess. One of the 
Vienna papers prints a list of gentlemen appointed | ed 
by the olub to condact the games on their behalf—viz., | throug 
Dr. Meitner, Jos. Berger (the well-known problem 
composer), A. Czank, O. Gelbfuhs, and Dr. erage i 
favourably known as a blindfold er. London 
be represented, wo believe, by J. Lowenthal, Horyits, 
Potter, Steinitz, and Blackburne. 

The score in the match between Steinitz and 
Zakertort stands:—Steinits, 4; Zukertort, 1; drawn, 8. 


The following are the initials, K., of letters to hand 
up to Tuesday morning, August $7, and unacknowledged 
Geo. Hy. Coz.—W. M. Simpson. Robert Hirons.—Rev. 
E. E Mountford.—Wm. er.—W. Davenport.—John 
Jones.—G. R. Nichols and 2 D. Skelton.— 


ENIGMA II. I J. W. ABBOTT. 


White. 
K on K Kt 8; Kts on K Kt 7 and K Kt 8; B on 
Q8; Ps on K Kt 5 and K R 4. 


Black. 
K on K Kt 8; Bu on K B 4 and K6; B on Q sq; 
Ps on K 2 and K 8. 


White to play, and mate in two moves. 


SEROR 


PRoBLEM XIII.—By J. G. BLATER. 


spherio Burner.—J. 8.— å T. Jenkins—J. K. — W. 
M. Parker.— Norwich. — 8. Broughton. — Toivo. — 
—Mapnus.—Dutchman.—Mutual Tom.—Sam Weller.— 
A. D.—Another Paddler.—W. V. Clarke.—Convertion. 
—O, N. Abbott.—South Line—Wm MacNaught.— 
Rasselas.—Horatio.— Alfred Allen.—O. H. W. B.— 


—The Failures of the Middle Ages; Notes on Earthwork.—XIV. ; 
Pure Spring Water for London; Artificial Steno, and Its eye 
tion to Constractive and Other Parposes; The Designs for the 
Proposed Cathedral, Edi b; Gomi 82 Glasgow; Work and 


Foundations are Laid: Design for Proposed Lunstle Asylum; The 
Righteousness of Wrath; og pet fee gee atthe Brit ieh Associa» 
tion; Gerpent Mounds; Tho P 
Waterworka : New Theatre aud Opera- House, Aberdeon; Wells for 
Water Supply: A New Tar Pavement; School Boards; Architects 
avd Competitions; Polishing Floors, The Hartlepools Exchange 
and Ciub House 5 Building Lotelligence ; Correspon- 

J danos meie feee tecture; Restoration in Romare 
Wigan —Linea—-Enguirer.—E- Gk. K G One who | ire; Ventilating Trough Jansen fho Wala 11685 

a 


er.—J. W. Fennell.—Smalker.— | 7 

Matters: Statues, Memorials, &o. ; Chipe; Trade kens: W. 
Movement; Tenders; Ulustratlene: for Proposed L : 
Asylum; 6. Ann's Heath; By E. V. Godwia, F. 8. . Price 8d. post 
free, Sid. Published at 81, Tavistock-street, Covent-garden. W. O. 


À 


la 2 
GY 2 y hh, 


Y Whitesmith.— R. A. Prostar —Bigms.—Beacon Lou h. 
GF HP. B.A BoC Ta ganl Rymea—3. M THE INVENTOR. 
Hayward.—One in a Fix.—Albert Lyon.— C. B. ‘ 
EEn de z tae enh tars b manh da miat | TUE acre d. 1e mit 
to the general rule. acting tilts for eatks, bart „ fa self- 


but we cannot afford space to ask for opinions on 
5 points. 

R. D. 8.—Conzult baok numbers about brewing. 

A GRATEFUL Reaper is a very indifferent one, or he 
would not ask us to insert a query which is an adver- 


eteam 
_Bichardson, J. W. Riehardson, and A. Spencer, West 


White. 
White to play and mate in four moves. improvements fn the sinautsotare of iron and 


Bol. Urron To Prosism XI. 2588 D. K Clark, Buckinghase-street, Strand, for improvements 


in the lubricating arrangements of axle-boxes fer railway 
White. Black. tisement. ‘i A communication. 
Nim Dara. — Tou ssy you have had several] 1880 J. Holmes, Jun., Dublin, for a new or improved method or 
1. Q to Q 7 (eh). 1. K takes Q. communications from the spirits, and in some oases | methods of Qwelling-houses and baildings. 
9. P to Kt 8, becoming 8 2. KtQB?. with startling accuracy with regard to the past, but | 2900 T. Spite, ewport, Monmouthshire, for iaprovementes in 
Kt (ch). those of the are not nearly so much so, for in | ii d sornt, Southampton buildings, fer improvements in the 


8. Kt. to K 6 mate. manufacture of phates of lime. 


2843 . B. L. r. Paeh mpton balldiags, for an improved ink- 


O. A. Browssox (Dubuque, Iowa). We shall take an å wealth fer in en soup-basins, 
yportunit cing the contents th tainly they, with their vast experience an of other e used for drinking 
repay number of Of en Ones 90 which ee have wisdom, ought to know more about your affairs than 1 3 A apari gh — of 
obligingly forwarded to us. Parx.—You say you want to remove a mole spot, and — 


W. H. and F. Berry. Leeds, for improvements ia 
3 iron, copper, brass, er other metels inte 
comp! or part circles. 
3346 J. R. Readett, Dover, for improvements in machinery or 
apparatus for expressing or obtaining oll from eveds or vegetable 


O. E. L.—Your only wa uld be to rent a private wire substances 

— r0 wo af J. W. Lewis, Coventry, for aa impreved machine of 
of the Post-ofioe. rite the secretary. a for making and severing all lenses of cords, gunps, 80 
Ax Inox MANIPULATOR, John, W. H. March, J. Lucas, | other twisted 


W. N. P.—Thanks; shall always be glad to hear from 
yeu, even if the Semanunſaallon is a little delayed. 

S. H. Tuomas (Plymouth).—The problem shall be 
examined, and re on next week. In Problem XI. 
the B Pon Q 6 shuts out the ch. of BQ at Q6, and 
allows more play at White's command, which adds to 


the co of the problem. dson, “Wainer, an J. Rebson, North 
Anao (Yarmouth).—The problems last sent are not equal | 4 Canny Seo O M. M. B. (second question), Etna, | , 45 T. Hudson. T- Nett for preventing Une fouling and 
to your previous effort. No. 1 is very enn, and in 1 corer Herbert, are referred to indices to ol Stipa or vessels. 
No. 2 ibe can on the first move is inartistio. 8 which can appear as advertise- lending small arms. a 
Baath); 2 oe ch H. N to hand from E. J. W., 1 7 Ward Jackson, 2960 T. silver. Moorgate-street, City, fer an improved ait- 
out); Kaol 77 77 ortsmouth); | ©. M. M. B. (first question), South Devon. peters 
A. Moleson (Swansea); J. Hail (Chester). i I. soe ae lotta a rarity is only to be pitied, nee M. Moare, Li for improvements in the prosme 
Tar following have sent correct solutions to Problem XL but yeur spiteful attacks on a correspondent who has | ture of caustic sods, caustie potash, soda — and other similar 
W. N. P. (London); J. Hall (Ohester); O. J. L. always been willing to afford readers all information rabana 3. 445 att heating or boling, other ee Se cae 


in his power render you unworthy of farther notice. 


crismouth); 8. H. Thomas (Plymouth); A. W. 
9 8. Lt Banker W Na $ Lovart.—$8ee excursion advertisements in tho daily 


Cooper; ; H. Cherry ; 
R. L. Conderford; A. R. Moleson (Swansea); W. Airey 
(Worsley); A. L. (Lincoln). All others are wrong. 


ot, 
in tbe urn employed therefor. 

2363 Turn cashire, and J. Hibbert and J. Chesthaas, 
Hyde, 55 improvements in machinery for blocking 


„ Grimshaw, Ashton-ender-L tar improvements in 
paca al seeing’ or visiting” hata and other coverings 


drills for mending china Is an advertisement. 
T. D. W., L. W. D., J. R. Watson, Optical, Jas. MoL., 
Partner, J. Murdock, see “ Hints to Oorrespondents,” 


No. 4 
W. T, K., J. Laurie, Tam o˙ Shanter, E. W. 8., J. L. 1.— 
Tour queries have been answered in back numbers. 
H. O. Burex.—Your “copy” if written in the same hand 
and bearing the same signature can be sent to the 


2854 T i. Clark, Chancery-lane, for improvements in magazine 
goldering Fiux.—It may be im tto many and other breech-loading firearms and cartridges. A communica 
te know, on the authority of M. Ga uin, that a mix- 

ture of equal parts of cryolite and chloride ef bariam 
forms a flax superior to borax for soldering iron, or 


or the same. 
ot f 
brazing copper, brass, or bronze. Oryolite is found in J Babberton, Great Portland-street, Oxford-strest, for 


3856 
improvements in thé means of and aparatas for eee 
wa 


great abundance in Greenland; it is a double fluoride | editor in a half y wea ; y carriages. P ù tidal abii 
of xlaminiam and sodium, and has been largely em- | A. Z. T., Tom O B., No. wae Young Carpenter. Tour | sate for redonda rusvo,” “alts Wale eno, and other nateral 
ployed in the production ef ‘the metal aluminium. queries are inadmiissable. sate eaten of alumina de be nes Inthe detegation of sewage, iD 


vr 
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the mannfactnre of enenr from cane and heeb-reot jatees, and in 
the preparation of eartain chamical products, auch ae pare alumina 
and the alkatine and narthy phoephntesn and alnminate. 

anna T. Warren, Glasgow, for imnravaments in and connected 
with furnace emploved In the mannfactnre of glass. 

289 J. Oldrovd, Leeds, for improvements in the constraction 
and working of hvdraaiio engines. 

9940 A. Maw, Salon, for improvements in apraratus to be em- 
plored in preparing the clev used in the manufacture of encaustic 
tilen and other artieles requiring elmilarly prepared clay. 

2861 A Javnor, Regent's. park. for improvamente in the mann- 
fectnra of artifieial stona r compositions suitable for pavements, 
architectural and other pnrno-es. 

2% & Myers, Vale-ter'ace, Malda-vale, for improvements in 
gastichting apparatus. A communication, 

ase? R W. Morris, Ulverstone, Lancashire, for improvements in 
revolving abntters. . 

2°64 R. Horneby. J. E. Phillips, and J. Innocent, Grantham, 
Lincolnshire, for Improvement in reaping and mowing machines. 

annk S N. Aadiev, Hamosteand, for improvements in cleaning 
wheat an“ other grain, and in apperatus employed therein. A com- 
monnication, 

an J. Lane and W. Onions, Liverpool, for improvements in 
apvaratna need in brewing. 

2867 R. Mill, Jersey, for improvements in or connected with 
tem. altera. 

PREA J. Drnmmond, Edinburgh, for improvements in reaping 
and mowing machines. 

gang W. R. Lake. Bonthamnton-buildinge, for Improved nutritlous 
com pannde A commnnication. 

9570 A, H. Noesey and W. B. Leachman. Leeds, for tmprove- 
menta in machinery or apparatus for pressing woollen and other 
woran or feltad fabrſes. 

2871 B D Harrison, Leed«, for improvements in kilas or ovens 
for hnrring hricka, thea, and other plastic forms. 

Pa F. G. M. Stoney, Glasgow, for improvements in stop valves 
or sinicer. 

3878 B. Bagatar, Bushy, Herts, for tmorovemente ſu locka or 
astenings for railway and other carriage doors, and for other 


Dees. 
2974 R. Wie, Jermyn-etreet, Piccadilty. for an improved 
apparatus for clipping horses and other animals. 
9375 E Shaw, Manchester, fo: {improvement in varambulators. 
237A F. W. Reott. Lancashire, for improvements in balta or 
bande used for colllery winding, suspenaion bridges, and ather 


moses. 
7.4475 A. G. Speight, Gpencer-street, Goewell-road, fer a new or 
Improved mannfactnre of fronta far personal wear. 

2874 T. H. Rnoshteaan4’ W. Dobaon, Bolton, for improvements in 
mornchinere for einning cotton. 

9379 W. M. Adama, B.A.. Sallebury-street, Strand, for an instru- 
ment for the anintion of triangles, 

280 T. Bronehton, Dalstan, for imorovemants in the conatrnc- 
tion of iran girders, jolete. or beame used in conatracting buildings, 

20 J. Pickering, Manchester, for Improvement in the con- 
strn-tion of spring mattresses and other articles for sitting or 
reclining nman. 

2 T. H. Ruchton and R. Tonge, Bolton, for improvements in 
machinery for sinne and donbling. 

233 J. J. Bodmer, Shaifield, fora new or improved instrument 
or enoliance for sharpening knives and Ather cafting tools. 

28 % D. Macfarlane and R. Macfarlane, Palaley, Refrewshire, 
5 eee in dyeing and in the apparatus employed 

arein. 

3325 T.J. Denne and A. Hentschel, Cambridge-road, Mile end, 
for improvements In waterproofing. 

NAA R. Rntcliffe, Idle, Leeda. for improvements in apparatus 
for utilising exhaust steam for beating feed water for boilers and 
other purposes. 

2:87 R. F. Fairlie, Victoria-etreet, Westminster, for improve- 
mente applicable ta locomotive-engines. 

2388 H. Gledhill, Halifax, Yorkshire, for improvements in 
machinery or apvaratua applicable for either scenring or washing 
worsted orother textila fabrics in the pieco. 

2389 H. A. Bonneville, Plocadillv, for a new or improved process 
of manufacturing csat steel. A communication, 

2990 J. Maereill, Brompton. for an improved means or ap- 

aratus for communicating signals from passengers to guards and 

vara of railway trains. 

2991 W. Youngman, Lawastoft, Ruffolk, for improvements in 
apparatm for raising and lowering casks or other vessels witbont 
Alaturbing the enntanta, 

2392 R. M. Letchford. Three Co'ts-lane, Bethnal-green, for im- 
provementa in the mannfacture of matches. 

2298 a. Barton, Caonon-street, City, for Improvements in ap- 
ponm for protecting the fane and head and parmitting respiration 

places where the ktmosphearn is charged with noxious gases or 
vapours. amnke, or other imporities. 

2394 G Dixon, Corckepur-street, Middlesex, for improvements in 
the mannfectnre of fringes and npbolaterers’ trimmings, applicable 
aleo in the mannfactnre of textile fabrics. 

2895 J.G. Williamse, Blaenavon, Monmouthshire, far improve- 
mente in appara'ne for heating, cooling, and fermenting liquids. 
and for infasing, attomperating, and mashing, eapecially applicable 
in brewing and distilling. 

2396 R. Hadfield, Sheffield, for an improved process for combin- 
ing crncible steel with pig iron or other almilar metal. 

2897 G. Haseltine, Southampton buildings, for improvemente in 
apparatns for adjusting the screw propellers and rudders of canal 
boats aud ether vessels. A communication. 

2800 E. Probert, Hatfield, Ferte. for improvements in agphalte 
roads and pevemente in combinetion with wood. 

2399 J. Richardson, Brighouse, Yorkshire, for improvements in 
the process of dyeing textile 

2400 G. Heyes and T. Rat wis Me. Accrington, Lancashire, for 
Improvements in warping or beaming machines. A commanica- 


tion, 

2401 T. Joseph. Glamorganshire, for a new or improved method 
of cooling mines, and of cooling and ventilating houses, ships, 
churches, factories, and other structures or places, avplicable also 
315 abating heat, smoke, and steam in Lunnels and other confined 

aan, 

2402 J. Newton, New Wortley, and W. Price, Hunslet, Leeda, 
for improvements in the means of and apparatus for consuming 
Smrke and economising fuel. 

2403 A. M. Clark, Chancery-lane, for a new or improved medicinal 
compound. A communica 


PATENTS OBALED. 


1096 J. Betteley, for improvements in the ennstraction of ahips 
or vessel snd in appliances connected therewith. i 

1891 F. G. Fleury and A. Tvlor, for improvements in apparatus 
for measnring and reeording the flow of liquids or fluids. 

1479 H.A Bonneville, for improvements in the construction of 
two-wheeled vehicles for the conveyance of passengers or govds on 
common roads. 

1570 R. Thomas, for an improvement in tinting or colouring 
spectacle and other lenses. 

818 G. Allihon and A. Manbro, for improvements in steam 
bollers or staam generators, 

429 W. Ireland and J. Ireland, for improvements in the mano- 
facture of caat or Bessomen steel ingots, 

112 R. Burn, jun., for an improved apparatus for signalling on 
railways. í 

451 A. W. Pocock, for improvements in tbe construction of 
fasteners for window sashes. 

454 F. H. Warlich. for improvements in the manufacture of 
artificial fael, and in apparatus to be used for this purpose. 

455 h D. Nichol and J. Eckersley, for improvements in ap- 
paratns for drying and pressing or calendering printed paper. 

456 W. Richardson, for improvements in machinery for burring 
and cleaning or opening woot, cotton, and other fibrous materiala. 

467 J. Colborne, for an improved apparatus for facilitatiug the 
teaching of military drtil. 

469 T.J. Smith, for improvements in apparatus for retarding 
and stooping railway traina. 

471 0. Walch. for an improved apparatus to be used in the 
manufseture of metchos. 

477 T. J. Smith, for an improved means of and apparatus for 
communicating between railway carriagoa and for ventilating the 
game. 

510 A. Browne, for au Improved method of and apparatus for 
trenting and preparing the stalks of a certain vege'nble fbrons 
Bulatance, known and distinguished in France as “la Filasse 
d' Alfa Sparte. to ad ipt it for mannfacturing purposes, 

587 W. E. Gedge, for imorovements In rolling wills or machines 
for manofactnring bar iron, 

606 G. T. Vanel, for a new composition and process for water- 
Proofing all sorts of tissues, linen, paper, and other materials, 


| the Makor, 113, Holborn-hill, London.—{ ADYT. 


677 -A. H. Stephens, for impravad machin for seducing tin 
stuff and other partially pulverised ares, to extract the metal there- 
from, and also for grinding peint. cement, and other hard sah. 
stances, together with feed apparatus therefor, which is aleo appli- 
cahle to other pulverisers. 

876 J. Lewis, for improvement in joining or congseting the 
parte of the head, font, and side rails of metallic bedatoads and cots, 
and metallic railing for varions porooses, which improvements are 
also applicable to the connecting of metallic ornaments to articles 
of metallic furnitare. 

023 B. Richords, for teprevements-tn sticks. 

147A H A. Bonneville, for improvements in the production of 
motive power, and in the apparatus connected therewith. 

1611 I. Brown, for imerovements in watering streets and roads, 
and in the apparatna or means fer effecting the same. 

1754 J. Dueomet, for improvemente in steam gauges. 

1917 8. J. Wallis, for new or improved mechaniam for discharg- 
ing both locks or barrels of a donble-berrelied gun by one trigger. 

472 T. Johbnsoa, for improvements in valve for sewers or drains 
for preventing or arresting the passage of noxious or offensive 
ganes, 

476 T. Rowan, for improvements in preparing carbonates or 
oxides of lead and zinc for use as pigments and otherwise. 

499 A. V. Newton, for improvements in sewing hines. 

490 R. Graham and M. D. Wood, for improvements in apparatus 
used in the prodnetion of artificial teeth, known as “dental 
artirulators.” 

401 H. Gardner, for improvements in treating certain fibres, 
and more espectally the fihre derived from the Baobab tree or 
Adansonia digitata, to render them fit for spinning and other 
useful purposes, and in machinery therefor. 
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THE EQUATOREAL—ITS USE AND 
ADJUSTMENTS. 


By a FELLOW or THE ROYAL ASTRONOMICAL SOCIETY. 


(Concluded from page 552.) 

WE said above that we should give directions 
for finding a meridian line, and since we 
require to obtain one in the outset before we can 
even place the iron framework, shown at S in 
Fig. 4, correctly upon the top of the pillar, or 
pier, which is to carry it (and to which it is ulti- 
mately to be immovably fastened); we will deal at 
once with the most simple mode of making the 
determination. It is that of—what is called— 
equal altitudes. The principle upon which this 
method depends may be gathered from a study of 
Fig. 2, where it will be seen that a telescope 
moving round a vertical axis cuts the diurnal path 
of a star in two points, and two only, so that an 
ingtant's reflection will show the student that as, 
in the description of such path, the altitude of 
any star is continually varying, and that if we 
conceive it to be (for example) 42° 8“ above 
the horizon, when it is 3 hours and 14 
minutes east of the meridian it will continue to 
get higher and higher until it actually transits it ; 
after which it will begin to descend again, and 
precisely 3 hours and 14 minutes after it culmi- 
nates will be once more at an altitude of 42° 8’. 
By the aid of an instrument known as an Altazi- 
muth, the observation of equal altitudes can be 
made, and the horizontal angular interval between 
the two positions of the telescope bisected, with 
all conceivable accuracy ; but as these papers are 
not written for those who can be assumed to be 
familiar with instruments of this character, we 
will proceed to describe the very much better 
known way of getting a north and south line by the 
use of the shadow of a vertical stick placed on a 
truly horizontal surface, in sunshine. There is 
one drawback to this method, however, and that is 
that it is only rigidly applicable about the end of 
Jane or December, when the sun’s declination 
changes very slowly. During March and Septem- 
ber the rapid motion of the sun in declination in- 
troduces a source cf error into the determination 
of the meridian, which renders it decidedly 
undesirable that those seasons should be selected 
‘for finding it ; but even at those epochs a 
very close approximation to it may be made. 
The mode of proceeding is illustrated in Fig. 5, 
in which AB DE represents the top of the pillar 
(supposed to be square) upon which our equatoreal 
is to be fixed. The first thing is to level this 
very carefully with a spirit level. This accom- 
plished, we take the centre C of the slab, and 
round it describe a series of circles, of which 
three are shown in our sketch. Then (by the aid 
of a plamb-line, or otherwise) we erect a rod C Ron 
C accurately vertical. As we commenced by 
levelling the surface A B D E truly, the rod re- 
ferred to will evidently be at right angles—or 
equare—to it. This rod should be as thin as is 
consistent with its rigidity ; a perfectly straight 

knitting-needle answering capitally. 

Now, in limine, it is apparent that the lower the 
snn is down the longer will be the shadow of this 
rod ; that it will continue to shorten as the sun 
ascends; be at its shortest when he is on the 
meridian; and then, at once, begin to lengthen 
again, and so on. Let us, then, observe when the 
shadow of the fop of our rod falls on one of the 
circles, four hours or 80 before noon; this will be 
at, say, a in our figure. Then let c be the place 
just touched by the shadow half an hour later, 
aud e that where it falls lator still. Now, let us 
notice where the shadow falls at corresponding 
instants after noon. We will mark its points of 
contact f, d, and b. All that remains for us to do 
is to join each of theso pairs of points and biscct 
tho intercepted orcs (a, b, e, d. e, and fin our 
fgare). Should this be proporly performed, the 
line of bisection will be a diameter common to all 
the circles, and will be the meridian of the piace 
of observation. Wo have represented it above by 
the line N S, which may, when once determincd, 
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be conveniently marked on the top of the pier 
permanently. This done, the equatoreal frame- 
work is to be so placed on the pier that two 
plumb-lines dropped, one from the centre of the 
top of the polar axis, and the other from the 
corresponding point at the bottom of it shall 
touch NS. Having effected this, the iron frame- 
work S, Fig. 4, may be bolted or cemented down 
on to ABDE, the more refined adjustments 
being provided for in the construction of the 
instrument itself. So far, then, as we have gone, 
we have got our equatoreal, presumably con- 
structed especially for the latitude of our place of 
observation, and very approximately in the 
meridian. How must we now proceed to get it 
accurately into adjustment. 

Before passing to instrumental adjustments 
proper, we must find the line of collimation, or 
optical axis of the telescope. To do this let us 
insert the transit eyepiece (the field of which 
we have shown in Fig. 6) into the eye end of the 
telescope. 
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Tura it round until stars run accurately parallel 
with the declination wire d w, clamp the declina- 
tion circle DC’, and by the slow motion b b' thread 
some star upon it. Now, without moving the 
telescope, turn the whole eyepiece through an 
angle of 180°, so that the bottom of the field 
becomes the top, a being at b and w at d, and 
observe if the star is still threaded on the wire. 
If it be not, move the frame and wires (by the 
aid of the proper screws) until the declination 
wires w d is half way towards the new positiva of 
the star. Once more bring it on the wire, again 
reverse, and so on until the star continnes threaded 
on d w after it is turned through 150’. It must 
then evidently bisect the field of view horizontally. 
It is pretty evident that by making a b horizontal 
in the same way, and repeating the same adjust- 
ment with that (being careful to make it only by 
the screws at a and b), we shall with equal ease 
and certainty get that to bisect the field too; and 
hence the point of intersection of these two 
wires cc must, ex-necessitate, be in the optical 
axis or line of collimation of the telescope. | 

This effected, we proceed to the adjustment of 
the different parts of the equatoreal, inter se. As 
we shall have frequent occasion to Speak of the 
reversal of the telescope, we subjoin a sketch in 
which the instrument is delineated in two uspects, 
the frst with the telescope to the west uf the 
pular axis, while in the second it is sven to the 
east of it. We have marked these A and B for 
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convenience of future reference. We may here 
mention, once for all, that the instrument is em- 
ployed in position A for the observation of objects 
to the east of the meridian, and in the position 
B for observing those to the west of it. 

The first thing, then, is to place the declination 
axis D (Fig. 4), at right angles to the polar axis 
P. In many cases this is done by the maker; is 
effected by the most delicate filing of one of the 
Y's, and once completed is practically permanent. 
It may be tested by placing the equatoreal in posi- 
tion A, Fig. 7, and carefully levelling the declina- 
tion axis by the aid of a striding level, which 
stands upon its cylindrical extremities. The 
hour circle is then read. Then, the whole instru- 
ment is turned over into position B, the deolina- 
tion axis again carefully levelled, and the hour 
circle once more read. This last reading ought to 
differ precisely 12 hours from the first one, and 
will do so if the two axes be accurately square 
to each other. Should the readings differ from 
12 hours, the hour circle must be placed half way 
between its present wrong position and its proper 
one, and the declination axis made horizontal, 
cither by the screws at / Y in Fig. 4, or, in their 
absence, by the makerof the instrament delicately 
scraping one of the Y's. 

Adjustment 2 consists in setting the optical 
axis, or line of sight of the telescope, at right 
angles to the deolination axis. To etfect this we 
must insert the transit eyepiece (Fig. 6) and, as 
before, make a star ran along the declination wire 
dw. Now, with the telescope in position A, 
(Fig. 7), clamp ita little in advance of a star; 
read the hour circle by means of the vernier 
h v, and note by a sidereal clock the exact instant 
of the star's passage over a b, the middle wire.“ 
Turn the instrament half round on the polar axis, 
inte the position B, again clamp ita little in 
advance of the same star, again read the hour 
circle, and, once more, note the instant of the 
star's transit over the middle wire. Then, if this 
adjustment be correct, the interval of time be- 
tween the two transits and the difference of the 
two readings on the hour circle will be identical. 
If there be any difference, the wires (Fiz. () 
must be moved through half of it, by the screws 
at d and w. This must all be repeated until the 
interval indicated by the two hour circle readings 
and that elapsing between the two transite of the 
star are precisely alike. Let us illustrate this by 
an example. We will suppose that the eqnatureal 
is clamped in position A at Oh. 22m. We will 
further imagine that, under these circumstances, 
the field of view is as represented in Fig. 6—1.¢., 
with the end a of the wire at the top, or true 
south, of the field, and the end b at the bottom 
of it. We will suppose, then, that we note, by 
the aid of a sidereal clock, the transit of a 
Serpentis, and find that it crosses a b at 
15h. 59m. 59s., as indicated by it. This obser- 
vation made, we reverse the instrument, nod 
place it in the position B, thus evidently turning 
the field of the eyepiece over, and having the 
end b of the middle wire at the south, or top of 
the field of view. We will now clamp the hour 
circle at 12h. 26m., and wait until a Serpentis 
again crosses the middle wire. Let us assume 
that it does so at 16h. 4m. 11s. This is obviously 
too late, as it ought to have been on tle wire at 
16h. 3m. 593., whereas its transit has bewn ob- 
served 12 seconds after that time. Tue half of 
this, then, or 6 seconds, we must correct for. If 
we suppose that the interval occupied by the 
passage of ouf given star from wire to wire is 
18 seconds, we must move the frame carrving 
the wires through one-third of this interval to 
make this adjustment. It will be seen that. iuas- 
much as the star (as we face the south), enters 
on the right hand of the field, and travels a:ross 
to the left, and inasmuch as we are supporiuz the 
transit of our typical one to have taken piace tvo 
late, the wire frame must be too far to the left in 
the second position B of the instrament. We 
must, then, lower it to the horizon, bisect some 
object by the wire b a. and move the screw at d 
(bear in mind that Fiz. 6 is now inverted) until 
the given object is one third of the distance 
between the centre wire and the next one to it. 

Our 8rd adjustment will be to cause tha 
veruiers dr, d'v' of the declination circle DC’ 
(Fiz. 4) to read U“ when tho optical axis uf the 
telescope is directed to the cquinoctial, or, in 
other words, is parallel to the eqaator. Iu 
making this adjustment, we woull couueel the 


*Porall nee dul iuform ition ag tothe nature of sidereal 
time, de, and the method of takiug the transit of a 
star, the reader is referred to the teuth vol. of the 
„ oli MECHANIC, pp. 595, Go, aul 617; and te 
vol. XI., p. 1. 
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beginner to confine himself to one vernier, and to 
attach a piece of paper, or other mark, to it for 
the purpose of recognition, and to prevent mis- 
takes. When all is complete, the sesond vernier 
may be caused to read identically with it, by one 
operation. Suppose, then, that we select the 
vernier d v in our Fig. 4 (or that which is next 
to us when the telescope is to the west of the 
polar axis, as at A, Fig. 7), and let us make any 
star, the nearer to the meridian the better, ran 
along the declination wire d w, Fig. 6, and read 
the declination circle by the aid of our selected 
vernier. Now, turn the telescope half round the 
polar axis into position B; again bring the samo 
star upon the wire; and, again, read the declina- 
tion circle by the same vernier (this will now be 
on the farther side from us). If now this latter 
reading be identical with the former, the vernier 
is accurately in adjustment ; if it be not, half the 
difference of the readings is an index error which 
may either be applied as a correction should it be 
small, or eliminated by shifting the vernier bodily 
if it is large. Here, as in the previous adjust- 
ment, an example may help us. With the equa- 
toreal in the position A, and the star a Ophiuchi 
threaded on the declination wire, the declination 
circle reads 12° 41“; but on reversing the tele- 
scope, and again running the star along the wire 
we find the reading to be only 12° 39’. The dif- 
ference between these two readings being 3', the 
index error is evident 1“ 80’, by which quantity 
the circle reads too low when the telescope is to 
the east of the polar axis, and too high when it is 
to the west of it. This observation (and that in 
connection with the 2nd adjustment) should be 
repeated several times, and a mean of the results 
taken. If we suppose that this mean gives 
exactly 1' 30“ as the index error, and that the 
vernier reads too hich by that amount in position 
A, the simplest way for the tyro to proceed is to 
clamp the declination circle securcly (with the 
telescope to the west of the polar axis), so that 
the vernier reads 1’ 30“ north of zero, and then 
releasing the screws which hold the vernier bring 
it down and make it read 0° 0' O, after which it 
may be permanently fixed. Two cautions are 
needfal to the beginner. The first is, in read- 
justing the vernier to take care not only that the 
middle division or zero of it coincides with the 
mark 0° on the limb of the circle, but that the 
ends also coincide precisely with divisions on the 
same limb. The next is, not to screw any one 
screw tight wp at once, but to turn them up very 
gently one after another, half a turn or so at a 
time. Neglect of this latter precaution may 
throw the adjustment all out again. When it is 
completed, we have only to loosen the opposite 
vernier d' v' and cause it to read identically with 
the one which we have finished, and this part of 
our work will be complete. 

In the 4th place, we must level the declination 
axis, with all possible accuracy, by the aid of the 
striding level, as in adjustment 1. Then, releas- 
ing the screws which confine the vernier of the 
hour circle h v, we must, by the aid of the tail 
piece i j in our figure, make this vernier read 
either 0 honrs or 12 hours (according as the tele- 
scope is in the position A or B), and, this effected, 
sorew it up and make it a fixture there. 

Having thus (practically for our present pur- 
pose), eliminated what may be called instramental 
errors, it only remains for us to place the equa- 
toreal in such a position that its principal axis 
Bhall correspond acourately with that of the 
heavens ; and, it must be obvious to any one who 
has studied our 1st and 8rd figures, that the first 
thing to do is to make the elevation of the polar 
axis exactly equal to the latitude of the place. 

We have, from the beginning, assumed that the 
mounting of the instrament is so constructed 
that this adjustment is very nearly made; and, 
therefore, a slight motion of the bottom of the 
polar axis (effected by a contrivance hidden in 
Fig. 4 by the hour circle), is all that we shall need 
to render it perfect. For this purpose we must 
select a star from the Nautical Almanac, which 
is as near as possible to the meridian at the 
instant of observation; and the higher up this 
star is, the lees will refraction complicate the 
matter, and the more accurate the result will be. 
The following are very good stars for the purpose on 
these latitudes :—a Persei, Capella, Castor, « Ursæ 
Majoris, © Ursm Majoris, a Canum Venaticorum, 
n Ursæ Majoris, Herculis, 8 Draconis, y Draconis, 
Vega, a Cygni, 611 Cygni, or & Cygni. The 
meridian altitude of our chosen star we may cal- 
culate by adding its north declination to the co- 


that altitude, and must thereupon set the declina- | it, and the closer the better. 
tion circle to the declination of the star, with this, tend to render this explanation elearer. 


refraction added (if it be south of the zenith). 
Then, waiting until it enters the field of view, we 
must raise or depress the end of the polar axis, 
until the star rans along the declination wire. 
This adjustment will then be complete. 

We may here, in parenthesis, say, that a table 
of refraction for all altitudes greater than 10° 


above the horizon may be caloulated by any one, 


with abundant accuracy, from the formula, re- 
fraction = 58-49" X tan. of zenith distance. 

We have now only to get the polar axis into 
the meridian. For this purpose tha ordinarily- 
prescribed way is tosct the telescope upon a stan- 
dard star about 6 hours from the meridian, either 
east or west, and read the verniers of the declina- 
tion circle. This reading corrected for refraction 
ought to be eame as the star's declination given 
in the Nautical Almanac. Supposing, for illustra- 
tion, that the star is east of the meridian, and 
its declination, as shown by the declination circle, 
exceeds that given in the Nautical Almanac, the 
lower end of the polar axis is to be the west of 
its true place (and vice versa) and must be moved 
accordingly. There is, however, a simpler mode 
of performing this adjustment, which will probably 
suit the beginner better, should he be the posses- 
sor of a sidereal clock. It is this: Once more 
carefully level the declination axis and clamp 
the hour circle; calculate the instant of 
transit of a kuown star near the eqnator, 
bring that star on to the centre wire of the 
transit eyepiece (a b, Fig. 6), a few seconds 
before its transit, follow it by the screws at the 
bottom of the polar axis, count the beats of 
the clock by ear, and stop at the precise second 
computed. Should the observer have no other 
means of obtaining time he may do so by levelling 
the declination axis of the equatoreal and taking 
the transit of a star close to the zenith. For all 
details as to time-taking, however, we must refer 
to paper spoken of in our footnote on p. 629. 

This concluding adjustment made, the declina- 
tion circle must be now levelled for the last time, 
and the vernier hk v made to read accurately either 
O or 12 hours. 

The very great, and unexpected, length to 
which our directions for the adjustment of the 
equatoreal have extended, compels us to be much 
more brief than we had anticipated in our direc- 
tions for its use. We will deal, in the first placo, 
with finding an object from a catalogue, and will 
give an Ulustration without the enunciation of any 
merely formal rules. Suppose, then, that at 
18h. 4m. 32s. sidereal time, on August 30, in lati- 
tude 51° 30' N., we wish to direct our telescope to 
611 Cygni, how are we to proceed? The right 
ascension of 61 Cygni we find from the Nautical 
Almanac to be 21h. lm. 12s. ; so that it is, at our 
presumed instant, 2h. 56m. 408. to the east of the 
meridian. Placing the instrument now in position 
A, we set the hour circle to read 2h. 56m. 40s. 
Its declination we see by the almanac is 
88° 7' 10", and the refraction corresponding to 
this, at the then altitude of the star, may be 
roughly taken at 50”, adding this, then, to the de- 
clination we get 38° 8“, to which we set the declina- 
tion circle to read, and the star ought to be v 
near indeed to the middle of the field. We should, 
perhaps, add that, to preserve the sequence of our 
remarks, we have reversed the order of the 
settings of the two circles. In practice we should 
set for declination first and for right ascension 
afterwards. 

We will now imagine, though, that we have 
pitched upon an unknown object, say a comet, 
the place of which we wish to fix with all possible 
accuracy. In what way are we to determine its 
place? We should proceed thus: Clamping the 
telescope firmly in right ascension, a little in ad- 
vance of our unknown body, we must note the 
instant of its transit; and then, leaving the hour 
circle clamped, raise or depress the telescope, 
until a known star following the object, whose 
place we are seeking to obtain, enters the field ; 
when it does so we must carefully observe its 
transit too. As the hour circle has been fixed, 
the difference of these two times will give the dif- 
ference of right ascension of the two bodies. To 
obtain that of their declination all that is neces- 
sary is to thread our comet, say, upon the decli- 
nation wire, and read the declination circle ; then, 
if we turn the telescope. upon our standard star, 
bring it on to the same wire, and once again read 
the declination circle, and we shall have the dif- 
ference of their declination. After the first ob- 


latitude; ard we must now find from a table of; servatious it does not matter whether the star of 


rcfractions (such as appears in every book of 
astronomical tables, what is the refraction for 
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comparison precedes or follows the strange object. 
It is, however, a sine qua non that it bo close to 
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An example may 
The 
transit of a comet over the middle wire of the 
eyepiece is observed to take place at 19h. 37m. 543. 
sidereal time, and that of the star B Aquarii (to 
which it is near) at 19h. 41m. 41:583.: therefore th-ir 
difference in right ascension is 3m. 47°54. The 
reading of the declination circle when B Aquari 
is on the wire d w being 6° 6' 20” south, and its 
reading when our imaginary comet is bisected by 
it 6° 5’ 50“ south, the comet must be just gr 
north of the star. Turning now to the Nautical 
Almanac we find the right ascension of 3 Aquari 
is 21h. 24m. 51:53., and taking from this 3m. 47 58. 
we get 21h. 21m. 4a. as the R. A. of the comet st 
the time of its observation. The declination of 
Aquarii is stated in the same work to be 
6° 7' 48:4” south, and if from this we take 30” we 
obtain 6° 7' 18:4” as the comet's declination. 

It was our intention, in commencing this series 
of articles, to have given a description of the 
position micrometer, and its use in measuring 
double stars, the diameters of the planets, &., 
as also of the rinz micrometer, and its employ- 
ment in mapping the heavens. We have, how. 
ever, already exceeded the space which we pro- 
posed to ourselves to occupy; anda detailed 
account of those two forms of instrament must 
certainly itself expand into another essay. We 
are compelled, then, reluctantly to pause here. 
If we have not falfilled all that we proposed to 
ourselves to do, we trast that, at all events, we 
have succeeded in giving the student such plain and 
intelligible directions, as shall enable him not only 
to place a telescope mounted in the way we have 
described in accurate adjustment, but also to 
understand thoroughly the reasons for every sac- 
cessive step that he is called upon to take 
Should our studiously simple instructions have 
enabled him to do this, and to employ this admir- 
able instrament more effectively, and with a better 
appreciation of its powers and capabilities than be 
previously possessed, our essay on the equatores! 
will not have been written in vain. 


THE MUSEUMS OF LONDON.—IIL 
SoUrH Kensincron Musk (2). 


EE in the previous article described the 
educational department of the Maseum, we 
propose now to speak of the collections of objects 
of art, which are so numerous and so varied as to 
preclude any methodical and detailed arrange- 
ment throughout. Perhaps in no other singile 
building has such a miscellaneous collection ever 
been brought together, and in consequence of the 
frequent changes of the loan objects, and the 
addition of purchases and gifts, the details of the 
arrangement are constantly in a state of tran- 
sition. After premising so much we will take the 
corridor to the right on entering, which leads to 
the large courts, and whioh is hung in part with a 
large series of photographs published by the 
Arundel Society, comprising historical characters, 
art objects in the Museum, and figures and groups 
of figures from the Raphael cartoons. Oopies of 
these can be had at a cheap rate at an adjoining 
office, as also negatives for home printing. We 
are glad to see this branch of education obtaining 
more favourable recognition than has hitherto 
been accorded it—e.g., the publication of the 
photographs from the British Museum; far by 
what better means can the sphere of usefulness 
of museums, themselves necessarily local, be 
extended than by enabling every one to possess 
accurate representations of their most valued 
treasures? In a small side room are placed the 
engravings, miniatures, and beoks (many of them 
with interesting autographs), of the Dyce bequest. 
As an example of the way in which the Maseam 
has grown, we might mention that this gentleman 
—Rev. Alex. Dyce—in 1869 bequeathed to it 39 
pictures, 63 miniatures, 802 drawings; 1,511 
prints, 74 rings, 27 art objecte, and 13.596 books 
The two large courts—North and South—form 
the larger part of the new buildings; they are 
both spacious and lofty, open to the roof above. 
The South Court is decorated from the designs of 
the late Godfrey Sykes, and contains in the upper 
parts of its side walls a series of thirty-six 
alcoves, each containing a portrait in mosaie (by 
different makers and of different materials) of some 
celebrated character in the history of art— 
William of Wykeham, Raphael. Dürer, M. 
Angelo, Wren, Reynolds, Ko. The Prince 
Consort Gallery“ (connecting with the pictor: 
galleries) runs down the whole length of the coart, 
dividing it into an east and west portion ; the 
latter, which the visitor first enters, is devoted 
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mainly to loan objects, the special loan exhibi- 
tions, however, being usually held in the North 
Court. The visitor will at once remark the ex- 
ceedingly great variety of objects which are here 
gathered together, and as a consequence of this 
tho confused manner of their arrangement. The 
collections admit of no entire classification, and 
all we can do is to point out the general features 
of the various divisions, and notice specifically a 
few of the most promincnt articles. 

A large altar-picce on panel of the fifteenth 
century, from Spain, in this court is worthy of care- 
ful attention, as it is illustrated with scenes of 
of the different modes of martyrdom then 
practised in that country. At the back of tho 
altar-piece is placed an electro-reproduction of 
one of Ghiberti's famous gates, made for the Bap- 
tistery of 8. Giovanni at Florence, about the 
beginning of the fifteenth century. In tbis neigh- 
bourhood are numerous examples of the modern 
cabinet work of various nations, English, French, 
Dutch, Japan, &c., and further examples will be 
found in other parts of the building. In the cases 
are mineralogical specimens, some ancient 
jewellery and watches of quaint construction, and 
small isolated series of pottery, &o. The radia- 
ting frames which stand about in many parts of 
the Museum are very convenient and economical as 
regards space. They consist of a series of square 
frames disposed at a medium height by means of 
lateral hinges round a centre pillar, and for some 
classes of objects are far superior to the horizon- 
tal cases—e.g., medals can be held so as to show 
both sides. In the cloister between the Dyce 
gallery and the courts are shown the Abyssinian 
trophies, very interesting and instructive as 
regards that country, and an extensive collection 
of ecclesiastical vestments, amongst which is the 
% Syon Cope.” 

The eastern portion of the South Court has, till 
the present special exhibition of musical instru- 
ments, been chiefly devoted to that class of ob- 
jects. In the large cases is a very showy collec- 
tion of electrotype reproductions of numerous 
pieces of plate, comprising the regalia in the 
‘Tower, specimens from Windsor Castle, and from 
private individuals. There is also a reproduction 
by similar meaneof the famous violin said to have 
been given by Queen Elizabeth to the Earl of 
Warwick, the original: of which—lent by the 
present earl—is now in the Museum. In the 
centre of the court is an entire pulpit of carved 
and inlaid wood, and surmounted by a minaret, 
brought fram a mosque at Cairo. Among the 
furniture at the end of the court is a cabinet of 
various woods inlaid and carved, secured for the 
Museum for the sum of £2,750 as being the most 
elaborate piece of farniture in the 1867 Paris Ex- 
hibition. In the gallery above is a picture (best 
seen from this court) of a meeting of the 
missioners of the Exhibition of 1851, presided 
over by Prince Albert. 

The narrow cloisters on the eastern side of this 
court aro devoted to Oriental objects ; they were 
decorated by Mr. Owen Jones. At the end was a 
very interesting example of a Parisian boudoir of 
the latter part of the eighteenth century, deco- 
rated by artists of the period, and bought for 
£2,100. It is a small room about 12 or 18ft. square, 
the walls and ceiling elaborately ornamented, but 
all in good taste. This boudoir is said to have 
been originally fitted ap by the wife of the Mar- 
quis de Serilly, with the assistance of Marie 
Antoinette, and among the furniture of the room 
is a harp supposed to have belonged to that queen. 
Here are several radiating cases of splendid 
photographic views taken in India, ineluding land- 
scapes, architecture, &c., in looking carefully over 
which an hour may profitably be spent. We can 
only stay to direct attention to a small series of 
miniatnres on ivory by an Indien artist, and toa 
painting on silk of a crouching tiger, excellently 
done by a native of Japan—Gauko, a celebrated 
animal painter, date about 1700. 

The North Court is frequently used for the 
special loan exhibitions. It is a fine room 107ft. 
by 106ft. and 33ft. high, with an elevated glass 
roof for lighting. Only the larger objects in this 
court are permanent; among them are casts of 
two large pulpits from Pisa. Specimens of screens 
and gates of wrought iron will also be found here, 
and some have recently been removed. Among 
thom were portions of the iron railings round 

Hampton Court Palace (English, date about 1700), 
taken from that place on account of the signs of 
their rapidly perishing from exposure. Two 
colossal statues here are casts of the works of 
Michael Angelo, one being a figure of Moses, the 
other of David as a youth, In connection with 


number of Italian figures modelled in wax quia and engravings EEEE R with art—very valaable 


terra-cotta, and evidently intended as art studies; 
of these twelve are attributed to M. Angelo. An 
electric clock, from the Exhibition of 1862, made 
at Clerkenwell, serves for use as well as sbow. In 
the northern cloisters, besides a large number of 
architectural casts, is contained a very complete 
collection of Della Robbia ware, which may be 
almost described as earthenware sculpture, and 
the character of durability attributed to this ware 
is attested by a large shield, exposed externally in 
a villa near Florence from 1442 A. D. to its removal 
a few years ago. The adjoining small fernery is 
for the purposes of instruction in the schools of 
art. Following on to the left we come to the 
oirenlating portion of the Museum, consisting of 
representative art objects which are lent to various 
local museums, exhibitions, and schools of art, 
and this is not one of the least important branches 
of the Museum’s organisation. The cloisters con- 
tain numerous specimens of ironwork (among 
which is a couvre feu) and of the coffers and 
chests of the last two or three centnries. In one 
of the end alcoves is a sumptuous French bedstead 
of the period of Louis XV., with pilt frame and 
blue silk drapery, and with a fine circular mirror 
intended to be fixed in its upper portion. By a 
careful arrangement of the mirror among the 
drapery in the bottom of the case reflection from 
the under surface of the glass case top presents the 
appearance of the upper portion of the bed. 

The western portion of the Museum coutains 
examples of ancient state carriages and sedan 
chairs, locks, carving (among which are some re- 
markable carved bellows from Italy of the six- 
teenth century), and also typical specimens of 
French bronzes, timepieces, vases, &., intended 
to illustrate their cheapness as compared with 
similar objects of home manufacture. These and 
similar objects, as well as all purchases, are 
marked with the price on the label. The food 
collection—now removed to Bethnal Green 
Musenm—was formerly placed here; the rooms 
are at present occupied by drawings and designs 
from art schools. 

The neighbouring staircase, the decorations of 
which are not yet complete—leads to the ceramio 
gallery, which, in coustrustion and arrangement, 
we consider to be the finest in the whole Museum; 
it is quite a model gallery. Owing to good ven- 
tilation, it is always cool and pleasant (more 
especially so by contrast in the evenings), an 
the lighting is good, and not too glaring. The 
ceiling and side walls are completely but tasto- 
fnlly covered with decorations and gilding, and 
the names of the various schools of pottery- 
manufacture, with date, are painted in chro- 
nological order round the cornice. The pillars 
and the side walls of the staircase arc of enamel- 
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of cleanliness. We have not space to particu- 
larise the collection, but we micht state that it 
is typical rather than comprehensive. Two 
specimens of houschold stoves from Germany; 
French cabinets, stande, &o.; Spanish, majolica, 
Palissy, Sèrres and Wedgwood wares; and some 
very fine examples of modern pottery, find a place 
in the collection. 

We next come to tho pictures, of which wo 
will only speak collectively. The fonnidation of 
this National Gallery of British Art was laid 
by J. Sheepshanks, Esq., who gave a large num- 
ber of very valuable pictures for that purpose. 
Before these galleries wero opened in the evening, 
a scientific commission (including Tyndall and 
Faraday) reported on the effects of coul gas that 
no injury might be apprehended, but advised that 
the sulphurous acid gas produced by combustion 
be properly carried off. Among the artists repre- 
sented are Reynolds, Landseer (many of his 
finest animal paintings), Wilkie, Turner, Maclise, 
(his fine picture of the play scene from “ Hamlet”), 
Gainsborough, Mulready, &c. The Worship of 
Bacchus,“ by Cruikshank, attracts more visitors 
than any other single picture. A room is specially 
devoted to the celebrated seven original car- 
toons by Raphael and some othor works of that 
artist. A gallery of water-colour paintings has 
recently been opened. Those who delight to 
examine the ground-work and details of art will 
find much pleasure in examining a large series 
of sketches and experiments in colouring by 
Turner—his Liber Studiorum,” and in another 
room several hundred pen-and-ink sketches and 
designs by Mulready. Jewcllery and other art- 
objects are contained in some of the rooms. The 
manner of lighting the gas-jets in this part of the 
Museum is worth seeing. 

We have not. yet spoken of the Art Library, a 
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in connection with the schools. When removed 
from Marlborough House in 1856 it contained 
only 5,000 volumes; now it comprises 25.000 
volumes and pamphlets, 8,000 original drawings 
and designs, 600 illuminations, 21,000 engravings, 
and 35,000 photographe. W. H. W. T. 
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Patterns for Turning, comprising Elliptical and 
other Figures Cut on the Lathe without the Use 
of any Ornamental Chuck. By H. W. Evparn- 
STONE. 216 pages and 70 illustrations. London: 
John Murray. 


HE title of Mr. Elphinstone's work is a 
somewhat negative explanation of its con- 
tents, but in the preface we learn that all the 
patterns given in the book can be cut on a latho 
furnished with a division plate, a slide-reet guit- 
able for ornamenta) turning, an excentric cutting- 
frame, and an overhead motion. The figures or 
patterns forming the illustrations consist of 
excentric circles disposed upon circular, elliptical, 
epicycloidal, and other curves, and the object of 
tho book is to explain how those and other patterns 
can be prodaced by the simple apparatus men- 
tioned, and without the aid of chucks and com- 
plicated mechanism. 

With the geometric chuck highly ornamental 
curves are generated by continuous rotation, and 
very similar figures are produced, step by step, 
with the excentric chuck and excentric instrument, 
by the method known as “double counting.” It 
occurred to Mr. Elphinstone, however, that as 
by the horizontal motion of the slide-rest, com- 
bined with the circular motion of the lathe, the 
axis of the excentric cutting instrument might 
be brought into line with any and every point 
upon a surface attached to the lathe spindle, the 
excentric cutting instrument could be made to 
ont circles upon any line or curve whatever, and 
by these means patterns produced similar in 
nature to those obtained by ordinary double 
counting.” By Mr. Elphinstone's invention the 
figures are still obtained by double, or, a3 he terms 
it, dual counting ;” bat whereas in double 
counting ” the two motions are those of the 
lathe division plate and the excentric chuck wheel, 


d | in dual counting the two movements are those 


of the division plate and the horizontal slide of 
the rest. By this latter method it is possible to 
very closely imitate many of the most complicated 
and intricate patterns produced by a geometric 
chuck of any number of slides, but the prelimi- 
nary calculations necessary to enable the amateur 
to locate the separate circles are such as will 
limit its adoption for comparatively simple 
patterns only. 

Chapter I. is devoted to general explanations of 
the terms and adjustments. Chapter II. gives 
rales for determining the size, number, and por- 
tion of circles in contact. Chapter III. is on 
miscellaneous simple patterns ; and it is not until 
we rench Chapter IV. that the reader finds any 
explanation of the principles of dual counting.” 
Mr. Elphinstone then proceeds to give instructions 
for the production of looped figures, circular 
figures, straight lines, ellipses and ‘waved ellipses, 
stars, polygons, and other figures, whilst the re- 
maining part of the book is devoted to settings“ 
of the apparatns for the reproduction of the various 
patterns and tables to facilitate the calculations. 
Most of the patterns are good, but many are ex- 
tremely neat and well cut. We may pick ont 
as amongst the best, Nos. 20, 34, 42, 43, and 62 
but we do not see why they could not be placed 
consecutively, instead of No. 62 being at the 
beginning, 68 at the end, and 69 and 70 in the 
middle of the book. We think, also, the reader 
should be made acquainted with the principle 
of the system in the first page instead of at the 
sixty-seventh. But in other respects the book 
is very complete, and Mr. Elphinstone deserves 
the thanks of amateur turners for his very 
thorough explanation ‘of a system which enables 
them to produce such pleasing patterns with 80 
few apparatus. 

Tho book i is extremely well got up, the letter- 
ee having an ample margin, and each figure a 
leaf to itself. Some of the patterns, more es- 
pecially 21, 41, and 63, look rather small to 
occupy alone such a large page, and much of the 
print is also needlessly large. Without in the 
slightest degree injuring the work either in 
utility or appearance, the cost might, we think, be 
easily reduced. And oost is considered, even by 
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CHEMICAL NOMENCLATURE. 


R. A. CRUM BROWN read a paper on this 
much discussed subject at the meeting of the 
British Association. He said that setting aside in the 
mean time “trivial” or “proper names (names 
which are simply arbitrary words or marks, each 
indicating, in e of a convention applicable to 
each individual case, a particular substance), there 
are two 8 kinds of systems, of chemical 
nomenclature. ese may be distinguished as lst, 
the composition system, and 2nd, the functional or 
relational system, or class of systems. In the first 
the name of a compound indicates the elements 
or radicals contained in it, and sometimes their 
proportions. Thus Chlornatrium. Chloriod, Dreifach 
chloriod, Silicium Wasserstoff, &. In English we 
have few names so distinctly eompositional in form 
(we have, indeed, zinc methyl and all other allied 
names), but many of our names, although appar- 
ently functional in form, are really compositional. 
Thus, chloride of A means with us no ing more 
than, or different from, a compound containing the 
elements chlorine and A; and chloride of sodium, 
chloride of iodine, terchloride of iodine, siliciuretted 
hydrogen, not only represent the same substances 
as the German names just quoted, but tell us neither 
more nor less about the substances than these 
German names do. On the other hand, functional 
names present the chemical relations between 
substances. 

We may take as examples such names as the 
anhydride, the amide, the aldehyde, the nitrite of 
acetic acid. These derivatives of acetic acid con- 
tain no acetic acid, but they stand in certain de- 
finite relation to that substance, and the anhydrides, 
amides, aldehydes, and nitrides of other acids 
stand in the same relation to them. What is still, 
notwithstanding the efforts of modern chemists, 
the common popular nomenclature of salts, although 
originally intended as a compositional nomencla- 
ture, might, with perfect consistency, be retained 
as u functional nomenclature. The objection to the 
term “ muriate of soda” was that the substance so 
named contains no soda. But the amide of ben- 
zoic acid contains no benzoic acid. Soda contains 
oxygen; muriate of soda contains none (unless 
chlorine be an oxide), but the nitrite of benzoic acid 
contains no oxygen, although the acid itself does. 
The name muriate of soda originally meant the 
compound of anhydrous muriatic acid. 2HCl—H20, 
and anbydrous soda Na,O —(2HCl—H,0) ＋ Naa. 
We may now, if we please, use the name to mean 

‘the result of the action 2HC1+Na,0—H:20. If we 
do so, the name becomes a fractional one, and the 
phrase muriate of,” or, what is neither better nor 
worse, hydrochlorate of,” 5 the complex 
operation. Addition of hydrochloric acid and 
simultaneous separation of water. Similarly, in 
the case of such names as sulphate of potash, 
nitrate of oxide of silver, &c., the phrases “ sulphate 
of,” ‘nitrate of,” express the oe operations, 
addition of sulphuric, or nitric acid, and simultane- 
ous at grape of water. 

While the old view that salts are compounds of 
anhydrous acids and anhydrous bases is now 
abandoned by most theoretical chemists, a relic of 

‘this view still remains in the most advanced sys- 
tems of nomenclature, producing an inconsistency 
really inconvenient to the teacher and student. 


The objection taken to the name hydrochlorate of | this 


soda was not only that the substance contains no 
soda, bat also that it contains no hydrochloric 
acid, this objection is perfectly valid against the 
name as a compositional one, but does it not 
equally hold against the words sulphate, nitrate, 
acetate, &c.? 

If we are to have hydric sulphate and hydricacetate 
for sulphuric and acetic acids, why not hydric 
muriate for muriatic acid? That this question is 
not altogether an absurd one will be obvious if we 
consider that all chlorides are not muriates. Those 
substances which are by general consent called 
salts stand in a definite genetic relation to the 
corresponding acids (or the hydric salts of the 
series), and it is inconvenient to have the same 
general name—chloride—applied to substances 
which do stand in this relation to hydrochloric 
acid, and also to those which do not. We may 
divide the chlorides into two groups, very different 
in character in their extreme members, and 
gradually shading inte one another. We may take 
chloride of sodium as a representative of the one, 
and the chloride of phosphorus as a representative 
of the otber. Chloride of sodium is a muriate; 
the chloride of phosphorus might be better de- 
scribed. We may call the acids and acid anhy- 
drides negative, the hydratic bases, anhydrous 
bases positive—arranged in a series, we find the 
series a continuous one from the most positive or 
basic oxides or hydrates to the ruost negative; it is 
however convenient to have a zero point, and it is 
no disadvantage if this sero point be an arbitrary 
one. When we come to express numerically the 
amount of positivencss or negativeness of these 
oxides and bydrates, it will be necessary to have a 
zero point, and a very convenient one is that which 
corresponds pretty nearly to the generally under- 
stood limit between bases and acids, and depends 
upon the direction in which the action takes place. 
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HOT-WATER HEATING APPARATUS. 


HOSE of our readers who are in want of 

a heating apparatus for their greenhouses, 
which, while economi in fuel, requires byt 
the minimum of attention, will probably find the 
desideratum in the arrangement shown in the 
annexed illustrations, representing the patented 
centrifugal heating apparatus of Mr. 8. Deards, 
of Harlow, Essex, for which he received a medal 
at the recent Royal Horticultural Show at Bir- 
mingham, as the best Amateur's Heating Ap- 
paratus.” The illustrations are sufficiently ex- 
lanatory of the arrangement, whioh 6 to 
be constructed on sound principles, and from its 
simplicity is not liable to derangement. The 
“ boiler,” it will be seen, consists of a coil of pipe 
surrounding the fire ; and the advantages claimed 
by the inventor are economy in fuel, true circu- 
lation, and self-cleansing action. It is stated that 
with one of these boilers” 60ft. of 4in. pipe can 
be heated at a cost of less than 6d. for 24 hours, 
and, what is of equal importance, so little attention 
is required that the fire may be made up at ten at 
night and at seven in the morning will be found still 
alight, with the water but slightly, if at all, lowered 
in temperature. By means of dampers and the 
door of the ash-pit the combustion can be easily 
regulated, so that the boiler may be used either 
for getting up a high temperature with rapid cir- 
culation or for obtaining the more moderate 
heat required in a greenhouse. The larger sizes 
can, of course, be so set in brickwork that the fire 
acts upon both sides of the coil, when the greatest 
economy of heating power is obtained. One of 
these large-sized boilers, at the recent trial at 
Birmingham, went 15 hours without attention, 
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of investigating the moon's surface and throwing 
light on phenomena observed, more or less, from 
the epoch of the invention of the telescope. The 
Committee regard the study of lunar physics as 
in its infancy, and trust that in future years the 
Association will not overlook so important s 
branch of astronomical inquiry, yet, to use s 
homely simile, they do not strike the iron while it 
is hot, but allow the interest of the public to cool 
until on some futare occasion the Association may 
for the fifth time tarn its attention to lunar 
physics. We have some reason to believe that 
the observations will not be allowed to drop 
through. The development and dissemination of 
truth is the highest prestige the working philoso- 
pher can have. 


THE SPHEROIDAL STATE OF WATER AND 
BOILER EXPLOSIONS. 


A? the meeting of the British Association, Mr. 
W. F. Barrett, F.C.8., read a paper on the 
spheroidal state of water, and its possible ion- 
ship to certain boiler explosions. The following is 
an extract, On one occasion, some six years ago, 
I wanted to cool a red-hot copper ball. For this 
purpose I plunged it into some water in which I bad 
just washed my hands. The hot ball went in with- 
out any hissing or visible evolution af steam, and 
on removing it from the water it appeared as hot as 
before, in fact it remained brightly incandescent, some- 
what below the surface of the water. I was astonished 
to see this, as I did not know that the spheroidal 
state of water could be so readily produced and 
maintained by a body at this temperature. So | 
tried other red-hot bodies in the same water, and 
with the same result. I then threw away the soapr 
water and used plain water; the result was now 


and although in the open air and exposed to | quite different, the hissing was loud, and the evolu- 


several showers of rain, the temperature only fell ' 


off 20° during the whole night. It will be ob- 
served that danger of fracture from unequal con- 
traction or expansion is reduced to a minimum in 
apparatus, while the perfect circulation pre- 
vents injurious incrustations in the pipes. 


LUNAR METEOROLOGY. 


1 Committee appointed by the British As- 
sociation for the Advancement of Science to 
discuss observations of lunar objects suspected of 
change presented its report at the late meeting at 
Brighton. The report, which is very short, and 
merely introductory to Mr. Birt’s elaborate report 
on the streaks and markings on Plato, fully 
indorses the view of the effect of solar inflnence 
in darkening the floor of Plato (see ExOLISR 
Mecuanic, No. 367, April 5, 1872, p. 53) in the 
following words :—“ One interesting and impor- 
tant change has been fairly shown; the floor of 
Plato becomes darker with the increase of the 
sun's altitude. Mr. Birt has suggested an ex- 
planation of the phenomenon. Whatever be the 
true cause of this change it is very difficult to 
account for it by the ordinary laws of reflection. 
When we consider the varying aspect of the 
streaks at the same time of the luni-solar day we 
cannot but think that with careful observations 
made with powerful instruments, such as the 
Newall refractor and many others, we may 
be able to confirm or otherwise a physical ex- 
planation of these curious changes involving the 
existence of certain gases and vapours on the 
surface of the moon.” 
With so successfal a termination of the labours 
of the Committee it is a matter of some little 


without recommending a continuance of observa- 
tions that appear to be opening up effective moans 


tion of steam copious. Hence the soapiness of the 
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water wasconcernedin the phenomenon. Adding a 
little soap to the water immediately reproduced the 
result first noticed. Other bodies that dissolved ız 
water were also tried, and the results are brievy 
these :—Albumen, glycerine, and organic liqui<« 
generally facilitate the acquisition of the spherical 
state, probably by increasing the cohesion of the 
water, whilst of course bodies, such as ammonia. 
which readily yield vapour have the same effect, bu: 
not somarked. Oil shaken upor even placed on the 
surface of the water has the same effect as the soap. 
The best method of exhibiting the experiment is t> 
pon a little of Plateau’s soap solution into a large 
aker of water, and then, by means of a hooks! 
wire, lower into the liquid a white-hot metal bal). 
some 2lb. weight, and of copper is best. The ball 
smoothly enters the water, aud glows white-hoi at 
a depth of a foot or more below the surface. Not- 
withstanding the considerable hydrostatic pressure 
it is seen to be surrounded by a shell of vapour. 
erhaps half an inch thick. This vapour shell is 
bounded by an envelope that resembles barnished 
silver, and has a most striking appearance. In fac’, 
the hot ball blows a soap bubble of steam, from the 
limiting surface of which the light is totally re 
flected. As the ball cools (mainly by radiation) the 
shell of vapour is seen to grow thinner, and finally 
collapse altogether, when immediately there follows 
a loud report, volumes of steam are produced. ar. 


often the glass is broken. Ihave heard that traces 
of oil often get into the boilers of steam -enpgines, 
and there can be no doubt that dissolved organic 
matter often finds its way in. Ifin any way we 


increase the density of the water we render it p»: 
sible for a corroded boiler to give way ander t> 
pressure of the steam suddenly generated in the way 
I have indicated.” 


to suppress stenqgraphy. 


An inventor of Genoa, M. Lamonica, has, rer ark 


surprise that the report should have been closed | Galignani, invented a machine for reprodocing 


speech with the rapidity of thought, and destined 
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MECHANISM.* 
(Continued from p. 609.) 


straps have to be shifted on pulleys it should be 

done when in motion. They are then easily 
moved, but not so when they are at rest, for there 
is all the force of their cohesion on the pulley, 
which causes them to drive it, but if they are 
moving the strap needs only to be gnided, and the 
pressure of the hand at one side throws the strap to 
another part of the pulleyimmediately. That isthe 
only mode of moving the straps with ease. For 
thus, in fact, the machinery. 
moves the strap, and the 
workman guides or directs 
the machinery by his hand 
on the strap, dè a coachman 
directs the horses by his 
hand on the reins. Fig. 27 
is a diagram with cords 
showing how they may be 
arranged so as to cross each 
other as at B, or act direct 
asat A. The advantage of 
crossing is this, that a strap 
embraces more of the sur- 
faces ofthe pulleys. Nor is 
it with cords only that this 
crossing maybe accomplished. The half turn given 
to crossed straps in passing from pulley to pulle 
so accemmodates itself to the construction that at 
B the straps pass without even touching each 


other. 
Cam Pulleys. 
These are not generally used, but they have 
properties which might under many circumatances 
be atili Fig. 28 represents an 


FIG,27 


ement by 
which the peculiar action of cams may be studied 
in their transference of motion to cords. C is a 
pulley driven in the direction of the arrows; srp 
18 a cam, around which is passed the cord. From 
p the cord passes to g, then round the pulley B and 
under the stretching pulley b to s, r, and p. Wis 
a weight which by means of the arm N b—hinged at 
A—maintains the tension of the cord. 


ised. 


FIA. 28 


— 


Assume that the cord is round the circumference 
of the circuiar pulley C, then the point g, in the 
line B g, will be moved uniformly round the centre 
B, and the directional relations and velocity ratios 
will be constant. Transfer the cord to the position 
shown in Fig. 28; then the motion imp to Bg 
will be a variable one. The travel of g evidently 
depends upon the length of cord passing off the 
cam,srp. Now, the cam may be fixed on any part 
of the face of the pulley C. 

If it be so fixed that the centre of the pulley A is 
within the cam, then the directional relations of 
the motions of A and B will be constant, but the 
velocity ratios will be variable. 

Let the centre A, and the cusp r, coincide, then in 

there will be a period of rest. Hence whilst the 
aires tional relations are constant the velocity ratios 
are such that one has vanished and motion has 
become rest. This, therefore, is a transition stage. 

Let now the centre A be without the cam, the 
pomt g will advance, pause, and then retrograde. 

hus, with a cam pulley and a cord, we may, with- 
out any alteration in the mechanism, pass from 
directional relation and velocity ratio constant to 
directional relation and velocity ratio both varying. 

One example of an application of a cam to produce 
a variable circular velocity in the slide-rest of a 


screw-cutting lathe may be given. Some years ago b 


the connecting and other long rods in engines were 
**barrelled,” that is, they were in longitudinal 
section curved, being of a larger diameter in the 
middle than at the ends. Upon the al ae ad of 
the varying diameters much of the beauty of the 
carve depended. Uniformity was secured thus :— 
The handle of the slide-rest was removed, and a 
cam (as s rp, Fig. 23), or some otber form, was 
fixed in the stead of the handle. A cord was passed 
round this cam, and one end tied to the end of the 


* By the Rev. ARTHUR Rigo, ALA., being the Cantor 
Lectures delivered before the Society of Arts. 


lathe-bed. Asthe slide-rest was advanced uniformly 
by the action of the change-wheels, the. cord caused 
the cam to be moved at a varying rate. Having 
given the required data, it was then easy to form a 
cam which should give any predetermined curvature 
to the “ barrelling.” 

Here is an apparatus containing two pues of 
different diameters. It is an old-fashioned Chinese 
windlass, one of the oldest of wrapping contrivances. 
The object is to get a motion dependent on the 
diameters of the two pulleys. You will find thata 
very large amount of cord passes, and a very small 
motion of the weight takes place. This arrangg- 
ment has been chiefly regarded as an illustrative 
experiment until Weston's pulley blocks were 
adopted; then, by a peculiar contrivance, that 
which was nearly useless, owing to the large amount 
of cord needed and the small motion resulting, 
became useful, andis now frequently met with in 
the workshop. Here is a pair of large pulleys by 
which the action can be seen. The peculiarity is 
that there are grooves cast in the rims of ashi of 
these two pulleys, and the links of a chain drop into 
them, so that “slip,” is destroyed. If the chain 
does not slip it is heldin, and must force the pulley 
round. One man can lift heavy weights with great 
ease, leaving them suspended in any position with- 
out a counterprise. he weights are lowered by 
drawing the chain in the reverse direction. 

There are various other arrangements of strap 
gearing, both for the reversing of motion and for 

roducing variable motion, which have been kindly 

ent. Here is a machine for reversing motion, and 
producing different velocities. There are two spur 
or toothed wheels of different diameters, so as to 
give two speeds. One wheel is brought into use, 
causing the tool to do its work, and the other wheel 
causes the tool to run back at a much quicker speed, 
the reverse motion being obtained by changing the 
strap from the outside pulley at one side over a 
loose pulley in the centre on to a pulley at the other 
side, so that there is a period of rest between the 
two, preventing any jerk in the machinery. Here 
is another of the same principle, but without variable 
velocity. Here is one with two straps, one being 
crossed. Observe, there are foar p the two 
centre ones being loose on the shaft. The direction 
of the machine is determined by moving either the 
crossed or the other strap on to its correspondent 
outer pulley. 

This subject of strap gearing is far from exhausted. 
We must, however, turn to a piece of mechanism 
which is as extraordinary as any ever invented. It 
is a machine for making cards. The cards which 
it makes consist of very fine pieces of wire bent and 

ushed through pieces of leather. They are used 
or the combing of cotton. Cotton fibre, before it is 
manufactured into thread, must all be laid in the 
same direction, and these cards do with the fibre 
what wə with combs do with our hair. Messrs. J. 
Thompson and Co., of Kendal, have kindly sent one 
of their machines, and a piece of the leather card it 
was making before being taken down. 

This piece of leather, through which the bent 
wire is to be put, passes between two grooved 
rollers, and is led over a palley, being stretched by 
a weight of twelve pounds. On the right hand of 
the machine is a light lantern-wheel, which carries 
a coil of wire. There are no toothed wheels; it is 
exclusively a cam machine. Upon one short shaft 
are thirteen cams, each of which takes its part in a 
proper sequence in one rotation of the shaft. On 
the black board isa statement of the sequence of 
actions, and a few notes as to the character of the 
cams :— 


Action of Cams in Cardmaking Machine. 
Came. Duties. 


1 grips the wire to be advanced. 

2 advances the gripped wire. 

8 holds firmly the advanced wire. 

4 cuts the advanced wire to the required length. 
7 actuates prickers of the leather. 

8 withdraws prickers. 

5 advances fingers to hold and bend the wire. 

6 withdraws bending fingers. 

10 Nause the bent wire to enter the pricked holes. 
13 raises front nippers and bends the wire. 

11 releases the wire-holding pieces. 

12 advances a skeleton stepped cam - wheel. 


Notes on Cams in Catd-making Machine, 

1, 2, is a double cam; 1 grips the wire by a cylin- 
drical contrivance; 2 advances it by a swash-plate. 

4 not san ies dai on the cutting-blade, bat 
cansei the m ery to stop if the wire should be 
roken. 

5, 6, 7, 8. These rotating cams act in combination 
with inclined planes which are rectilineal cams 
and with springs. 

The very fine wire, about the size of a“ full stop,” 
passes through a small bole, above which is a pin 
that can be pressed down so as to hold the wire, 
and lifted up to release it. When the wire is 
gripped it is advanced as far as is needfal, being 
adjusted for any required length by a set screw. 

As soon as it is advanced, this piece lifts up, leav- 
ing the wire soadvanced. Another piece now comes 
down and grips the wire. The piece which origi- 


nally advanced it back and repeats the same 
operation. The piece that held it down after being 
advanced retains its hold until a couple of pieces 
like fingers, operated upon in the centre of the 
machine, come forward, and athird piece correspond- 
ing to them comes from above, so that the wire lies 
across the two underneath, and the third holds it 
above. Itlies there freely. Whilst so lying another 
operation is performed. The wire is now lying in 
what may be called a loose grip, and a motion then 
takes place which pushing two fingers a little in 
advance, the wire is gripped firmly. Whilst thus 
held, as in a vice, two other fingers come forward 
and bend it. They bend it forward and then close 
in, causing the points of that wire nearly to touch 
each other. That, however, is not what is wanted, 
but the wire has a certain amount of elasticity, and 
the pressure of these fingers beyond what is required 
is just sufficient to overcome this excessiveelasticity. 
These bending fingers then withdraw, the elasticity 
of the wire causes it to open so as to remain with 
its bent ends exactly opposite the two small holes 
which nayo Doen maze 5 8 at a previous 
stage by two prickers. e being passe 
through these two holes as a thread through the 
eye of a needle, two hooks rise up on the outside, 
ose in, clip the wire, and bend ìt down, and you 
will find, on examining this card, that all the wires 
are bent exactly alike. When so bent, all the 
operating pieces withdraw, and the wire is left in 
the leather. Then it is that an action takes place 
which advances the leather ready for another opera- 
tion. The processes are these. First, the wire is 
gripped in the way described by a piece falling upon 
it; the gripped wire is then advanced. Having 
been advanced, a piece drops and holds the advanced 
wire as in a second vice. Whilst so held a knife 
comes forward and cats off the uired length. 
These two fingers, previously d d, hold the 
cut-off piece, which has been laid, as it were, upon 
them ; they hold it balanced, projecting an equal 
length on each side. Whilst so held, a piece 
descends in front, and, in combination with the two 
fingers, grips the wire firmly; then two other 
fingers come forward. Whilst that is going on with 
the cut-off wire, two little prickers make holes in 
the leather, through which the wire is to be pushed. 
A cam withdraws these prickers, then the bending 
fingers begin to act; when they have bent the wire 
to the proper position, those bent fingers withdraw 
themselves and the holders insert the wire through 
the leather, the hooks in front coming up and bend- 
ing the inserted wire. Now a wheel, such as few 
if any in this room have ever seen, called a skeleton 
wheel, moves. It is a kind of compound side cam 
stepped wheel, an outline of which has been traced 
on the board. It is gripped by two clams, and 
every time the wire is advanced this wheel causes 
the leather to be pushed sideways. Thecams which 
work the machine are some of them single cams, 
some swash plates, and some compound cams. 
There is also one cam which has a very peculiar 
province. It has no part in the mechanism of the 
work, but it does this. There is a cam which cuts 
off the wire at the proper length with a little knife. 
Upon the wire rides a piece of light metal. This 
light metal rests as it were upon the wire, so that 
if the wire should break the light metal would fall 
down a quarter of an inch, and that falling of a 
quarter of an inch causes a small piece to rise up 
which stops the whole machine by throwing the 
strap wheel out of gear. If the piece of wire were 
to break, unless the machine were stop work 
would go on, the leather being perforated and no 
wire inserted. It is essential, therefore, that the 
whole of the machinery should stop when the wire 
breaks. i contrivance causes the stoppage 
of ares silk and cotton looms in case the shuttle 
thread be broken. 


PRESERVED MEAT, CONDENSED MILK, AND 
EXTRACTS OF MEAT. 


R. EDWARD SMITH commenced his paper 
read before the British Association, on the 
principal preserved foods, by stating that the 
enormous consumption which these foods had ob- 
tained rendered it very desirable that the public 
should understand their value. There was much 
ignorance and misconception on the subject. First, 
as to preserved milk. This was sold as a thick 
fluid in tins, and was manufactured in England, 
Switzerland, and America. One pint of the pro- 
duct represents four pints of mil k, which would 
cost in this country from 4d. to 8d., according to 
the locality. The tins held 160z., and represented 
a little more than two-thirds of a pint of extract, 
which would be worth, therefore, about 6łd., 
whereas the price of the tins was 10d. to 16. There- 
fore, instead of being economical, it was very dear 
to the consumer, though it was a most profitable 
invention to the manufacturer. The sugar generally 
used amounted to 20 per cent. of the weight of the 
tin. Competition would doubtless show its results 
in two directions, an increased proportion of water 
or sugar, and a less proportion of cream or butter. 
The preserved meat brought under considera- 
tion was that now so widely known as the Azs- 
tralian, Dr. Smith described the process of pre- 
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se-vation, and stated that 6lb. of raw meat, with a 
proportion of fat, wore placed in a tin, which was 
put into a bath of chloride of calcium, and exposed 
to a temperature higher than that of boiling water, 
namely, from 230° to 250 Fahr. The tin was sol- 
dered and closed except at one point, whero there 
was a hole through which the steam escaped. The 
ohj-ct to be obtained was primarily the expulsion 
o° the air from the tin, consequently a high temper- 
ature was reqnired; and secondly, the cooking of 
the meat, which, however, might be effected ata 
much lower temperature. The tin, to prevent too 
great loss of weight, was “primed” from time to 
tine, so as to keep up the weight of the contents. 
The circumstances to be remarked in the process 
were—first, that the meat was neither roasted nor 
boiled, but stewed in its own vapour ; second, that 


it was overcooked, so that a larger proportion of the | with in his paper. 


solnile materials was extracted than ocenrred in 
the ordiuary process of boiling, and the solid part 
was more or less broken up into bundles of fibres; 
third, the extracted juices were more valuable than 
from ordinary boiling of meat; aud by so much 
th: solid mass was less valuablo tuan ordinary 
boiled meat; fourth, the pecniiar flavour was given 
partially Fy the mode of cooking, but chiefly by the 
addition of the flavour of roasted meat, which was 
agrecable. The solid matter, although soft, was 
not easily masticated, since it eluded the grasp of 
the teeth, and without free mastication it was less 
perfectly digested. The conclusions to be deduced 
were classed under different heads. The nutritive 
value of the whole of the contents of the tin could 
not be greater than that of the raw meat put into 
the tin, and hence, although the meat was cooked, 
the comparison of the value must be with raw 
meat and not with cooked meat. If, therefore, 
a dietary was four ouuces of cooked meat, the 
Australian meat would have to be supplied in the 
same qnantity as the raw meat in weight before 
being cooked—namely 54 ounces to 6 ounces. He 
also held that the Australian beast was not equal 
to the English beast. The pecuniary aspect of the 
question showed that there was manifestly an adl- 
vantage to the Australian producer, since he could 
by this process make larger returns than by boiling 
down the carcasses of animals for the production of 
tallow and fat, and, so far, the wealth of the 
Colonies was increased. Moreover, the process 
aided to the amount of food for man, and thore- 
fore must be of universal advantage. As to 
the English consumer, taking becf supplied 
to institutions as at 7d. and 7įd. a lb., he 
thonght there was little gain in the use of the 
Australian tin-meat in those cases, but there was a 
gain to the individual consumer who had to pay 
more to the butcher for his meat in this country. 
H>» advised that the recommendations laid down by 
the original importers of the meats should be ad- 
hered to in r:spect of not cooking the meat further 
thau by preparing it in a stew or soup, without more 
ee warming it, and to use it only as a change of 
od. 

Respecting Liebig's extract of meat, he pointed 
ont that it was claimed for this that IIb. jar repre- 
sented 321b. of fresh meat. Its composition was 
water, and, in large quantity, the salt of meat and 
the phosphates. It contained only the soluble parts 
of meat, and only such as could be preserved from 
putrefaction. The fibrine or solid substance of tho 
moat was excluded, for that was insoluble in water. 
Tho fat was excluded most carefully, as it would 
become rancid. Gelatine and albumen were ex- 
eluded because they would decompose. When, 
therefore, fibrine, gelatine, and albumen were ex- 
cluded, it was certainly not meat,“ which was left 
as the word was understood, for nearly every part 
of the meat which could be transformed in the body 
and act as food was excluded; therefore, Liebig's 
extract of meat was not meat, and to give the meat- 
power the 32ʃb. of meat from which it is said to be 
taken must be added to it, for as it was, it was the 
play of Hamlet,” with Hamlet left out. The 
product was of less valae to the consumer than 
to the producer, and the preparation was of a de- 
lusive rather than areal advantago; but, although 
he said this, he held that it had a value as a 
stimulant in the same way as theine or caffeine; 
bat its economic value was very small as repre- 
senting 32lb. of meat in a IIb. jar. There had 
been much misconception respecting the product, 
for Liebig never affirmed that it was meat, or the 
equivalent of meat. 

In the discussion which followed the reading of 
the paper, it was urged that there was one item 
which ought to be taken into account, viz., that the 
meat was ready cooked. and so the cost of fuel for 
cooking was saved. The introduction of the meat 
into public institutions had, it was stated, reduced 
the expenditure considerably; and there were tho 
usual stock arguments to prove what is incontest- 
able, namely, that Australian preserved meat must 
be cheaper, because it is cooked and without bone— 
the latter being a large item in ordinary “butcher s 
meat.” The assertion that the conteuts of the tius 
were underweight was eontradicted, with a counter- 
statement that they are, as a rule, overwoight. The 
con lensed milk was considered a great boon where 
the fresh article could not be obtained; aud Liebig's 
extract was said to be exceedingly valuable as a 
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stimulant. Dr. Smith, in reply, snid that tue down. The predictions were not fulfilled. Then 
general average of bone thronghout the animal was, arose Adams, and from these errors in the prediction 
10 per cent., but it must not be imagined that the! he calculated the place of an entirely new planet, 
bones were of no value. The butchers would allow | that had never yet been suspected; and you all know 
twopence a pound for them. It must also be re- how the new planet was actually found in that 
collected that, in boiling a leg of mutton, there was place. Now this prediction does involve scieati‘ic 
in reality no loss, becanse whatever nutriment left thought, as any one who has studied it will tell you. 
the meat went into the broth, and the broth should Here there are two cases of thought about the same 
be eaten iu some way or other so that the whole | subject, both predicting events by the application 
produce of the joint was consumed. As to the saving of previous experience; yet we say that one is tech- 
in firing, that had been rather exaggerated, becanso | nical and tho other scientific. Now, let us take an 
a fire must be kept up for personal comfort in| example from the building of bridges and roots. 
wiftter, and in the summer it would be required for Wien an opening is spanned over by a material 
boiling a kettle in order to make tea, or for cooking | construction, which must bear a certain wei nh 
vegetables. Ho quite admitted that it was very! without bending enough to injure itself, there are 
convenient to have cooked food at hand at auy two forms in which this construction can be made, 
time, but that was not a point which he had dealt; the arch and the chain. Every part of an arco ia 
compressed or pushed by the otuer parts; every 
art of a chain is in a state of tension, or is pulled 
by the other parts. In many cases these forms are 
United. A girder consists of two main pieces or 
booms, of which the upper one acts as an arch and 
is compressed, while the lower one acts as a chain 
and is pulled; and this is true even when both tue 
ieces aro quite straight. They are enabled to art 
in this way by being tied together, or braced, as it 
is called, by cross-pieces, which you must often 
have seen. Now, suppose that any good practical) 
engineer makes a bridge or roof upon some approved 
pattern which has been made before, he desizns the 
sizo and shape of it to suit the opening which has 
to be spanned, selects his material according to the 
locality, assigns the strength which must be given 
to the several parts of the structure according to 
the load which it will have to bear. There isa 
great deal of thonght in the making of this design. 
whose success is predicted by the application of 
previous experience; it requires technical skill of a 
very high order, but it is not scientific thought. On 
the other hand, Mc. Fleeming Jenkin designs a 
roof, consisting of two arches braced together. 
instead of an arch and a chain braced together. 
and although this form is quite different from any 
known structure, yet before it is built he assicns 
with accuracy the amount of material that mus: b: 
put into every part of the structure in order to make 
it bear the required load, and this prediction may 
be trusted with perfect security. What is the 
natural comment upon this? Why, that Mr. Fleem- 
ing Jenkin is a scientific engineer. Now it seems to 
me that the . between scientific and 
merely technica ought, not only in these but 
in all other instances which I have considered. is 
just this. Both of them make use of experience to 
direct human action; but while technical thoaztt 
or skill enables a man to deal with the same circum- 
stances that he has met with before, scientific 
thought enables him to deal with different cireon- 
stances that he has never met with before. Bat 
how, you will say, can experience of one thing en- 
able us to deal with another quite different thin:' 
To answer this question we shall have to consiijer 
more closely the nature of scientitic thought. Let 
us take another example. You know that if you 
make a dot ona piece of paper, and then hold s 
piece of Iceland spar over it, you will see not one 
dot, bat two. A mineralogist, by measuring the 
angle of acrystal, can tell vou whether or notit 
possesses this property without looking through it. 
He requires no scientific thought todo that. Bat 
Sir William Rowan Hamilton, the late Astronomer 
Royal of Ireland, knowing these facts, and also an 
explanation of them which Fresnol had given. 
thought about the subject, and he predicted thst 
by looking through certain crystals, in a particular 
direction, we should see not two dots but a con- 
tinuous circle. Mr. Lloyd made the experiment 
and saw the circle, a result which had never been 
even suspected. This has always been considered 
one of the most signal instances of scieutilic 
thought in the domain of physics. It is not dis- 
tinctly au application of experience gained under 
certain circumstances to entirely different circum- 
stances. Now, suppose that the night before coming 
down to Brighton you had dreamed of a railwas 
accident caused by the engine getting frightened at 
a ilock of sheep, and jumping suddenly back over 
all the carriages, the result of which was that yoar 
head was unfortunately cut of so that you had tw 
put it iu your hat-box, and take it back Lome tə ba 
mended. There are, I fear, many persons evreu at 
this day who would tell yor that after such a dream 
it was unwise to travel by railway to Brighton 
This is a proposal that you shall take exnerieuce 
gained while you are asleep—when, as the Presid n. 
says, you have no common sense—etperiviacs abou 
a phantom railway, and apply it to guide you whea 
you are awake, and have common sense, in sou 
dealings with a real railway. Aud yet this propwal 
is not dictated by scientific thought. Now, lei ns 
take the great example of Biology. I pass over the 
process of classitication, which itself requires s 
great deal of scientific thought; in particalar wow 
a naturalist, who has studied und mano .zrapucd o 
second, at what time of day it will begiu and finish | fauna or a flora, rather than a family, is ab! at ance 
there. This prediction involves technical skill of to pick ont the distinguishing character seqa‘col 
the highest order; but it does not involve scientific | for the sublivision of an order quita new to pia 
thought, as any astronomer will tell you, By such; Suppose that we possess all this minute d cuc- 
calculatious the places of the planct Uranus at dif- j pralensive, knowledge of plants aud aii zals auf 
ferent times of the year had been predicted aud set intermediate orgauisms, their aut a end 


THE AIMS AND INSTRUMENTS OF 
SCIENTIFIC THOUGHT. 


HE following is the lecture delivered by Professor 
W. K. Clifford, before the members of the 
British Association: Mr. President, Ladies, and 
Guutlemen—It is my daty to speak to you for a 
short time about the aims and instruments of 
scientific thought. It may have occurred (and very 
naturally too) to such as have hal the curiosity to 
read the title of this lecture, that it mnst neceg- 
sarily be a very dry and difficult subject, interesting 
to very few. intelligible to still fewer, aud above all, 
utterly incapable of adequate treatment within the 
limits of a discourse like this. It is quite true that 
a complete setting forth of my subject would require 
a comprehensive treatise on logic, with iucidental 
discussion of the main question of metaphysics ; 
that it would deal with ideas demandiug close study 
for their apprehension, and investigations requiring 
a peculiar taste to relish them. It is not my inten- 
tion to present you with such a treatise this 
evening. Tho British Association, liko the world in 
guneral, contains three classes of persons. In the 
first place, it contains scientific thinkers, that is to 
say, persons whose thoughts have very frequently 
the characters which I shall presently describe. Se- 
condly, it contains persons who are engaged in work 
upon what are called scientific sabjects, but who, in 
general, do not, and are not expected to think about 
the subjects in a scientific manner. Lastly, it con- 
tains persons who auppose that their work and their 
thoughts are unscientific, but who would like to 
know something about the business of the other two 
classes aforesaid. Now, to any one who, beloffging 
to one of these classes, considers either of the other 
two, it will be apparent that there is a certain gulf 
between him and them; that he does not quite un- 
derstand them, nor they him; and that an oppor- 
tunity for sympathy and comradeship islost through 
this want of understanding. It is this gulf that I 
desire to bridge over, to the best of my power. That 
the scientific thinker may consider hia business in 
relation to the great life of mankind ; that the noble 
army of practical workers may recognise their 
fellowship with the outer world, and the spirit 
which must guide both; that this so called outer 
world may see in the work of science only the 
putting in evidence of all that is excellent in its own 
work may feel that the kingdom of scionce is within 
it. These are the objects of the present discourse, 
and you will see that they compel me to choose such 
portions of my vast subject as shall bo intelligible 
to all, whilo they onght at least to command an in- 
terest universal, personal, and profoand. 


Scientific and Technical Thought. 


In the first place, then, I want to explain what is 
meant by scientific thought. You may have heard 
some of it expressed in the various sections this 
mofning. You have probably also heard expressed 
in some places a great deal of unscientific thought, 
notwithstanding that it was about mechanical 
energy, or about hydrocarbons, or about cocene de- 
posits, or about malacopterygii; for scientific thought 
does not mean thought about'scientific subjects with 
long names. There are no scientific subjects. The 
subject of science is the human uuiverse—that is to 
say, everything that is, or has been, or may be re- 
lated to mau. Let us, then, taking several topics in 
succession, endeavour to make out in what cases 
thought about them is scientilic, and in what cases 
not. Ancient astronomers observed that the rela- 
tive motions of the san and moon recurred all over 
again in the same order about every nineteen years. 
They were thus enabled to predict the time at which 
eclipses would take place. A calculator at one of 
our observatories can do a greant deal more than 
this. Like them, he makes use of past experience 
to predict tho future; but he knows of a great 
number of other cycles besides that one of nineteen 
years, and takes account of all of them; and cau tell 
about the solar eclipse of six years hence exactly 
where it will be visible, and how much of the sun's 
surface will be covered at each place, and, to a 
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differences, their structure and functions; a vast | oxygen and hydrogen combined together; but he 


body of experience, collected by incalculable labour 
and devotion. Then comes Mr. Herbert Spencer; 
be tnkes that experience of life which is not human, 
which is apparently stationary, going on in exactly 
the same way froin year to year, and he applies 
that to tell us how to deal with the changing 
characters of human nature and human society. 
How is it that experience of this sort, vast as it is, 
can gnide usin a matter so different from itself? 
How does scientific thought, applied to the develop- 
ment of a kangaroo fatns or the movement of the 
Sapinexogen, make prediction possible for the first 
time in that most important of all sciences, the 
relations of man with man? In the dark or un- 
scientific ages men had another way of applying 
experience to altered circumstances. They believed, 
for example, that the plant called Jew's-enr, which 
does benar a certain resemblance to the human ear, 
was a useful cure for diseases of that orzan. This 
doctrine of signatures, as it was called, exercised an 
enormous influence on the medicine of the time. 
I need hardly tell you that it is hopelessly unscien- 
tific ; yet it agrees with those other examples that 
we have been considering in this particular—that 
it applies experience about the shape of a plant, 
which is one circumstance connected with it, to 
dealings with its medicinal properties, which are 
other and different circumstances. Again, suppose 
that you had been frightened by a thunderstorm on 
land, or your heart had failed you in a storm at sea; 
if any one then told you that in consequence of this 
you should always cultivate an unpleasant sensation 
in the pit of your st.mach, till you took a delight 
in it, that you should regulate your sane and sober 
life by the sensations of a moment of unreasoning 
terror; tbis advice would not be an example of 
sciertific thought. Yet it wonld be an application 
of past experience to new and different circum- 
stances. But you will already have observed what 
is the additional olause that we must add to our 
definition in order to describe scientific thonght 
and that only. The step between experience about 
animals and dealings with changing humanity is 
the law of evolution. The step from calculated 
placea of Uranus to the existence of Neptune is the 
law of gravitation. The step from observed be- 
haviour of crystals to conical refraction is made up 
of laws of light and geometry. The step from old 
bridges to new ones is the laws of elasticity and the 
strength of materials. ‘The step, then, from past 
experience to new circumstances must be made in 
accordance with an observed uniformity in the order 
of events. This uniformity has held good in the 
past in certain places; if it should also hold good in 
the future and in other en then, being combined 
with our expcrience of the past, it enables us to 
predict the future, and to know what is going on 
elsewhere; so that we are able to regulate our con- 
duct in accordance with this knowledge. I want to 
make a little clearer the fact that what you call 
the evidence for a thing depends upon the assump- 
tion that this nniformity is valid at places and times 
at which it has not been observed. The aim of 
scientitic thonght, then, is to apply past experience 
to new circumstances ; the instrument is an observed 
uniformity in the course of events. By the use of 
this instrument it gives us information transcend- 
ing our experience, it enables us to infer things that 
we have not seen from things that we have seen; 
and the evidence for the truth of that information 
depends, as we have seen, on our supposing that the 
nniformity holds good beyond our experience. I 
now want to consider this uniformity a little more 
closely; to show how the character of scientific 
thought and the force of its inferences depend upon 
the character of the uniformity of Nature. I can- 
not, of course, tell you all that is known cf this 
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now learns that two pints of steam at a tempera- 
ture of 150° Centigrade will always make two pints 
of bydrogen and one pint of oxygen at the same 
temperature; all of them being pressed as much as 
the atmosphere is pressed. If be makes the ex- 
periment, and gets rather more or less than a pint 
of oxygen, is the law disproved ? No, the steam 
was impure, or there was some mistake. Myriads 
of analyses attest the law of combining volumes; 
the more carefully they are made, the more 
nearly they coincide with it. The aspects of the 
faces of a crystal are connected together by a geo- 
metrical law, by which, four of them being given, 
the rest can be found. The place of a planet at a 
given time is calculated by the law of gravitation; 
if it is half a second wrong, the fault is in the in- 
strument, the observer, the elock, or the law; now, 
the more observations are made the more of this 
fault is brought home to the instrument, the ob- 
server, and the clock. It is no wonder, then, that 
our student, contemplating these and many like 
instances, should be led to say, I have been short- 
sighted ; but I have now put on the spectacles of 
science, which nature bal prepared for my eyes; I 
now see that things have definite outlines, that the 
world is ruled by exact and rigid mathematical laws: 
‘Kai su, theos, geometreis.’"” It is our business to 
consider whether he is right in so conclading. Is 
the uniformity of nature absolutely exact, or only 
more exact than our experiments? At this point 
we have to make a very important distinction. 
There are two ways in which a law may be inaccu- 
rate. The first way is exemplilied by that law of 
Galileo which I mentioned just now; that a body 
falling in vacuo acquires equal increase of velocity 
in equal times. No matter how many feet per 
second it is going, after an interval of a second it 
will be going thirty-two more feet per second. We 
now know that this rate of increase is not exactly 
the came at different heights, that it depends upon 
the distance of the body from the centre of the 
earth ; so that the law is only approximate ; instead 
of the increase of velocity being exactly equal in 
equal times, it itself increases very slowly as the 
body falls. We know also that this variation of the 
law from the truth is too small to be perceived by 
direct observation on the change of velocity. But 
suppose we have invented means for observing 
this, and have verified that the increase of velocity 
is inversely as the squared distance from the earth's 
centre. Still the law is not accurate; for the earth 
does not attract accurately towards her centre, and 
the direction of attraction is continually varying 
with the motion of the sea; the body will not even 
fall in a straight line. The sun and the planets, 
too, especially the moon, will produce deviations; 
yet the sum of all these errors will escape our new 
process of observation, by being a great deal smaller 
than the necessary errors of that observation. But 
when these again have been allowed for, there is 
still the influence of the stars. In this case, how- 
ever, we only give up one exact law for another. It 
may still be held that if the effect of every particle 
of matter in the universe on the falling boly were 
calculated according to the law of gravitation, the 
body would move exactly as this calculation re- 
quired. And if it were objected thatthe body must 
be slightly magnetic or diamagnetic, while there are 
magnets not an infinite way off ; that a very minate 
repulsion, even at sensible distances, accompanies 
the attraction ; it might be replied that these phe- 
nomena are themselves subject to exact laws, and 
that when all the laws have been taken into account, 
the actual motion will exactly correspond with the 
calculated motion. 

I suppose there is hardly a physical student (unless 
he has specially considered the matter) who would 


character without writing an encyclopedia; but I| not at once assent to the statement I have just 


shall confine myself to two points of it about which 
it seems to me that just now there is something to 
be said. I want to find out what we mean when 
we say that the uniformity of nature is exact; and 
what we mean when we say that it is reasonable. 


Ezactness of Natural Laws. 


When a student is first introduced to those 
sciences which have eome under the dominion of 
mathematics, a new and wonderful aspect of nature 


_ bursts upon his view. He has been accustomed to 


regard things as essentially more or less vague. All 
the facts that he has hitherto known have been ex- 
pressed qualitatively, with a little allowance for 
error on either side. Things which are let go fall 
to the ground. A very observant man may know 
also thut they fall faster as they go along. But our 
student is shown that, after falling for one second 
in a vacuum, a body is going at the rate of 32ft. per 
second, tbat after falling for two seconds, it is going 
twice as fast, after going two and a half seconds. 
two and a half times as fast. If he makos the ex- 
periment, and finds a single inch per second too 
much or too little in the rate, one of two things 
must have happened; eithèr the law of falling 
bodies has been wrongly stated, or the experiment 
is not accurate—there is some mistake. He finds 
reason to think that the latter is always the case; 
the more carefully he goes to work, the mere the 
error turns ont to belong to theexperiment. Again, 
be may know that water censists of two gases, 


made; that if we knew all about it, Nature would 
be found universally subject to exact numerical 
laws. But let us just consider for another moment 
what this means. 


Practical and Theoretical Exactness. 


The word exact has a practical and a theoretical 
meaning. When a grocer weighs you out a certain 
quantity of sugar very carefully, and says it is ex- 
actly a pound, he means that the difference between 
the mass of the sugar and that of the pound weicht 
he employs is too small to be detected by his scales. 
If a chemist had made a special investigation, wish- 
ing to be as accurate as he could, and told you this 
was exactly a pound of sugar, he would mean that 
the mass of the sugar differed from that of a certain 
standard piece of platinum by a quantity too small 
to be detected by Ais means of weighing. which are 
a thousand-fold more accurate than the grocer's. 
But what would a mathematician mean, if he made 
the same stutement? He would mean this :—Sup- 
pose the mass of the standard pound to be repre- 
sented by a length, say a foot, measured on a cer- 
tain line; so that half a pound would be represented 
by 6in. and soon. And let the difference between 
the mass of the sugar and that of the standard 
pound be drawn anon the same line to the same 
scale. Then if that diference were magnified an 
intinite number of times it would still be invisible. 
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how close, depends upon the circumstances. Tho 
knowled‘e, then, of an exact law in the theoretical 
sense would be equivalent to an infinite observation. 
I do not say that such knowledge is impossible to 
man, but I do say that it would be absolutely diffe- 
rent in kind from any knowledge that we possess at 
present. 

I shall be told, no doubt, that I do possess a great 
deal of knowledge of this kind, in the form of 
geometry and mechanics, and that it is jast the 
example of these sciences that has led men to look 
for exactness in other quarters. If this had been 
gaid to me in the last century, I should not have 
known what to reply. Bat it happens that about 
the beginning of the present century the founda- 
tions of geometry were criticised independently by 
two mathematicians, Lobatscheffsky and the im- 
mortal Gauss, whose resalts have been extended 
and generalised more recently by Riemann and 
Helmholtz. And the conclusion to which these in- 
vestigations lead is that although the assumptions 
which were very properly made by the ancient 
geometers are practically exact—that is to say, more 
exact than experiment can be—for such finite things 
as we have to deal with, and such portions of space 
as wo can reach, yet the truth of them for very 
much larger things, or very much smaller things, or 
parts of space which are at present beyond onr 
reach, is a matter to be decided by experiment, when 
its powers are considerably increased. I want to 
make as clear as possible the real state of this 
question at present, because it is often supposed to 
be a question of words or metaphysic, whereas it is 
a very distinct and simple quostion of fact. I am 
supposed to know, then, that the three angles of a 
rectilinear triangle are exactly equal to two rizht 
angles. Now, suppose that three points are taken 
in space, distant from one another as far as the sun 
is from Sirius, and that the shortest distances be- 
tween these points are drawn so as to form a tri- 
angle. And suppose the angles of these points to 
be very accurately measured and added together; 
this can at present be done so accurately that the 
error shall certainly be less than one minute, less 
therefore than the five-thousandth part of a right 
angle. Then I do not know that this sam would 
differ at all from two right angles; but also I do 
not know that the difference would be less than ten 
degrees, or the ninth part of aright angle. And I 
have reasons for not knowing. 

This example is exceedingly important as show- 
ing the connection between exactness and univer- 
sality. It is found that the deviation, if it exists, 
must be nearly proportional to the area of the 
triangle. So that the error in the case of a triangle 
whose sides are a mile long would be obtained 
dividing that in the case I have just been consider- 
ing by foyr hundred quadrillions; the result must 
be a quantity inconceivably small, which no experi- 
ment could detect. But between this inconceivably 
small error and no error at all, there is fixed an 
enormous gulf, the galf between practical and theo- 
retical exactness, and, what is even more important, 
the gulf between what is practically universal and 
what is theoretically universal. I say that a law is 
practically universal which is more exact than ex- 
periment for all cases that might be got at by such 
expcriment as we have. We assame this kind of 
Miniversality, and we find that it pays us to assume 
it. But a law would be theoretically universal if it 
were true of all cases whatever, and his is what 
wo do not know of any law at all. 

I said there were two ways in which a law might 
be inexact. There is a law of gases which asserts 
that when you compress a perfect gas the pressure 
of the gas increases exactly in the proportion in 
which the volume diminishes. Exactly; that is 
to say, the law is more accurate than the 
experiment, and expcriments are corrected by 
means of the law. But it so happens that this 
law has been explained; we know precisely what it 
is that bappens when a gas is compressed. We 
know tbat a gas consists of a vast number of sepa- 
rate molecules, rushing abont in all directions with 
all manner of velocities, but so that the mean velo- 
city of the molecules of air in this room, for 
example, is about 20 milesa minute. The pressure 
of the gas on any surface with which it is in con» 
tact is nothing more than the impact of these small 

articles upon it. On any surface large enough to 
seen, there are millions of these impacts in a 
second. If the epace in which the gas is confined 
be diminished, the average rate at which the 
impacts take place will be increased in the same 
proportion ; and because of the enormous number 
of them, the actual rate is always exceedingly close 
to the average. But the law is one of statistics ; its 
accuracy depends on the enormous numbers in- 
volved; and so, from the nature of the case, its 
exactness cannot be theoretical or absolute. 

Nearly all the laws of gases have received these 
statistical explanations; electric and magnetic 
attraction and repulsion have been treated in a 
similar manner; and a hypothesis of this sort has 
been suggested even for the law of gravity. On 
the other hand, tbe manner in which the molecules 
of a gas interfere with each other proves that they 
repel one another inversely as tho üfth power of 


This is the theoretical meaning of exactness; the the distance; so that we have found at the basis of 


practical meaning is 


only very close approximation; a statistical explanation a law which has the form 
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of theoretical exactness. Which of these forms is 
to win? It seems to me, again, that we do not know, 
and that the recognition of our ignorance is che 
surest way to get rid of it. The world has made the 


remark that I have attributed to a fresh student of 


the applied sciences. As the discoveries of Galileo, 
Kepler, Newton, Dalton, Cavendish, Gauss, dis- 
layed ever new phenomena following mathematical 
58 the theoretical exactness of the physical uni- 
verse was taken for granted. Now, when people 
are hopelessly ignoraut of a thing, they quarrel 
about the source of their knowledge. Accordingly 
Many maintained that we know these exact laws by 
intuition. These said always one true thing: that 
we did not know them from experience. Others 
said that they were really given in the facts, and 
adopted ingenious ways of hiding the gulf between 
the two. Others, again, deduced from transcen- 
dental considerations sometimes the laws them- 
selves, and sometimes what through imperfect in- 
formation they supposed to be the laws. But more 
serious consequences arose when these conceptions 
derived from physics were carried over into the 
ficid of biology. Sharp lines of division were made 
between kingdoms and classes and orders; an ani- 
mal was described as a miracle to the vegetable 
world ; specific differences which are practically 
permanent within the range of history, were re- 
garded as permanent through all time; a sharp 
line was drawn between organic and inorganic 
matter. Further investigation, however, has shown 
that accuracy had been prematurely attributed to 
the science, and has filled up all the gulfs and gaps 
that hasty observerg had invented. The animal 
and vegetable kingdoms have a debateable ground 
between them, occupied by beings that have the 
character of both and yet belong distinctly to 
neither. Classes and orders shade into one another 
all along their common boundary. Specific differ- 
ences turn out to be the work of time. The line 
dividing organic matter from inorganic, if drawn 
to-day, must be moved to-morrow to another place; 
and the chemist will tell you that thedistinction has 
now no place in his science except in a technical 
sense for the convenience of studying carbon com- 
pounds by themselves. In geology the same ten- 
dency gave birth to the doctrine of distinct periods, 
marked out by the character of the strata deposited 
in them all over the sea; a doctrine than which, 
rhaps, no ancient cosmogony has been further 
om the truth, or done more harm to the progress 
of science. Refuted many years ago by 
Herbert Spencer, it has now fairly yielded to an 
attack from all sides at once, and may be leftin peace. 
When, then, we say that the uniformity which we 
observe in the course of events is exact and uni- 
versal, we mean no more than this, that we are able 
to state general rules which are far more exact than 
direct experiment, and which apply to all cases that 
we are at present likely to come across. It is im- 
portant to notice, however, the effect of such exact- 
neys as we observe upon the nature of inference. 
When a telegram arrived stating that Dr. Living- 
stone had been found by Mr. Stanley, what was the 
process by which you inferred the finding of Dr. 
ivingstone from the appearance of the telegram ? 
You assumed over and over again the existence of 
uniformity in nature. That the newspapers had 
behaved as they generally do in regard to tele- 
graphic messages; that the clerks had followed the 
known laws of the action of clerks; that electricity 
had behaved in the cable exactly as it behaves in 
the laboratory; that the actions of Mr. Stanley 
were related to his motives by the same uniformities 
that affect the actions of other men; that Dr. 
Li vingstone's handwriting conformed to the curious 
rule by which an ordinary man's handwriting may 
be recognised as having persistent characteristics 
even at different periods of his life. But you had 
a right to be much more sure about some of these 
inferences than about others. The law of electri- 
city was known with practical exactness, and the 
conclusions derived from it were the surest things 
of all. The law about the handwriting, belonging 
toa portion of physiology which is unconnected 
with consciousness, was known with less, but still 
witlf considerable accuracy. Bat the laws of 
hnman action in which consciousness is concerned 
are still so far from being completely analysed and 
redueed to an exact form that the inferences 
which you made by their help were felt to have 
only a provisicnal force. It is possible that by- 
and-by when psychology has made enormous ad- 
vances and become an exact science, we may be 
able to give to testimony the sort of weight which 
we five tothe inferences of physical science. It 
will then be possible to conceive a case which will 
show how completely the whole process of inference 
depends on our assumption of uniformity. Sup- 
pose that testimony, having reached the ideal force 
I have imagined, were to assert that a certain river 
rans up bill. You could infer nothing at all. The 
arm of inference would be paralysed, and the 
sword of truth broken in its grasp; and reason 
could only sit down and wait until recovery restored 
her limbs and further experienco gave her new 
weapons. I want in the next place to consider 
what we mean when we say that the uniformity 
which we have observed in the course of events is 
easonable as well as exact. 
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“ Reasonableness’’ of Nature. 


No doubt the first form of this idea was suggested 
by the marvellous adaptation of certain nataral 
structures to special fanctions. The first impres- 
sion of those who studied comparative anatomy was 
that every part of the animal frame was fitted with 
extraordinary completeness for the work that it had 
to «o. Isay extraordinary, because at the time the 
most familiar examples of this adaptation were 
manufactures produced by human ingennity; and 
the completeness and minuteness of natural adap- 
tations were seen to be far in advance of these. 
The mechanism of limbs and joints was seen to be 
adapted far better than any existing ironwork to 
those motions and combinations of motion which 
were most useful to the particular organism. The 
beautiful and complicated apparatus of sensation 
canght up indications from the surrounding mediam, 
sorted them, analysed them, and transmitted the 
results to the brain in a manner with which at the 
time I am speaking of no artificial contrivance 
could compete. Hence the belief grew amongst 
physiologists that every structure which they found 
must have its function, and subserve some useful 
purpose; a belief which was not without its foun- 
dation in fact, and which certainly (as Dr. Whewell 
remarks) has done admirable service in promoting 
the growth of physiology. Like all beliefs found 
successfal im one subject, it was carried over into 
another; of which a notable example is given in 
the speculations of Count Rumford about the physi- 
cal properties of water, to which the President has 
already called your attention. Pure water attains 
its greatest density at a temperature of about 394° 
Fabr, ; itexpands and becomes lighter whether it is 
cooled or heated so as to alter that temperature. 
Hence it was concluded that water in this state 
must be at the bottom of the sea, and that by such 
means the sea was kept from freezing all through ; 
as, it was supposed. must happen if the greatest 
density had been that of ice. Here, then, was g sub- 
stance whose properties were eminently adapted to 
secure an end essential to the maintenance of life upon 
the earth. In short, men came to the conclusion 
that the order of Nature was reasonable in the sense 
that everything was adapted to some good end. 
Farther consideration, however, has led men out of 
that conclusion in two different ways. First, it 
was seen that the facts of the case had been wrongly 
stated. Cases were found of wonderfully compli- 
cated structures that served no parpose at all; like 


Mr. | the teeth of that whalebone whale of which you 


heard in Section D the other day, or of the dugong, 
which has a horny palate covering them ull up and 
used instead of them; like the eyes of the unborn 
mole, that are never used, though perfect as those 
of a mouse until the skull-opening closes up cutting 
them off from the brain, when they dry up and 
become incapable of use, like the outsides of your 
own ears, which are absolutely of no use to you. 
And when human contrivances were more advanced 
it became clear that the natural adaptations were 
subject to criticism. The eye, regarded as an 
optical instrument of human manufacture, was thus 
described by Helmholtz, the physiologist who 
learned physics for the sake of his physiology, and 
mathematics for the sake of his physics, and is now 
in the first rank of all three. He said, ‘If an op- 
tician sent me that as au instrument, I should send 
it back to him with grave reproaches for the oare- 
lessness of his work, and demand the return of my 
money.” 


The extensions of the doctrine into physics were 
found to be still more at fault. That remarkable 
property of pare water, which was to have kept the 
sea from foraging, does not belong to salt water, of 
which the sea itself is composed. It was found, in 
fact, that the idea of a reasonable adaptation of means 
to ends, useful as it had been in its proper sphere, 
could yet not be called uuiversal, or applied to the 
order of nature as a whole. 


True Meaning of Explanation.” 


Secondly. this idea has given way because it has 
been superseded by a higher and more general idea 
of what is reasonable, which has the advantage of 
being applicable to a large portion of physical 
phenomena besides. Both the adaptation and the 
non-sdaptation which occur in organic structures 
have been explained. The scientific thought of Dr. 
Darwin, of Mr. Herbert Spencer, and of Mr. 
Wallace, has described that hitherto unknown pro- 
cess of adaptation as consisting of perfectly well- 
known and familiar processes. There are two kinds 
of these: the direct process, in which the physical 
changes required to produce a structure are worked 
out by the very actions for which that stractare 
becomes adapted- as the backbone or notochord has 
been modified from generation to generation by the 
bendings which it has undergone ; and the indirect 

rocesses, included under the head of Natural Se- 
ection—the reproduction of children slightly dif- 
ferent from their parents, and the survival of those 
whieh are best fitted to hold their own in the 
struggle for existence. If the naturalists here were 
able to talk to you for weeks, they might give you 
some idea of the rate at which we are getting expla- 
nations of the evolution of all parts of animals and 
plante, the growth of the skeletons, the nervous 


system and its mind, of leaf and flower. But what. 
then, do we mean by explanation? We were can- 
sidering just now an explanation ofs law of gases; 
the law according to which pressure increases in 
the same proportion in which volume diminishes 
The explanation consisted in supposing that a gas 
is made up of a vast number of minute particle 
always flying about and striking against one another, 
and then showing that the rate of impact of such a 
crowd of particles on the sides of the vessel contain- 
ing them would vary exactly as the pressure is fonnd 
to vary. Suppose the vessel to have parallel sides, 
and that there is only one particle rushing back- 
wards and forwards between them, then it is clear 
that, if we bring the sides together to halfthe distance, 
the particle will hit each of them twice as often, or 
the pressure will be doubled. Now, it turns ont that 
this would be just as true for millions of porticies 
as for one, and when they are flying in all directions 
instead of only in one direction and its opposita 
provided only that they interfere with each other's 
motion. Observe now; it is a perfectly well known 
and familiar thing that a body should strike against 
an opposing surface and bound off again; and it isa 
mere every-day occurrence that, what has only 
half go far to go should be back in half the time: 
but that pressure should be strictly proportional to 
density is a comparatively strange. unfamiliar 
53 The explanation describes the un- 

own and unfamiliar as being made up of the known 
and the familiar, and this, it seems to me. is the 
true meaning of explanation. Here is another in- 
stance. If small pieces of camphor are dropped 
into water, they will begin to spin r'nnd and swim 
about in a most marvellous way. Iir. Tomlinson 
gave, I believe, the explanation of this, We mux 
observe, to begin with, that every liquid has a skin 
which holds it; you can see that to be trae in the 
case of a drop, which looks as if it were held in a 
bag. But the tension of this skin is ter in som? 
liquids than in others; and it is greater in camphor 
and water than in pure water. When the camphor 
is dropped into water it begins to dissolve and gets 
surrounded with camphor and water instead of 
water. If the fragment of camphor were exactly 
symmetrical, nothing more would happen ; the ten- 
sion would be greater in its immediate neighboar- 
hood, but no motion would follow. The camphor, 
however, is irregular in shape; it dissolves more on 
one side than the other; and consequently gets 
pulled about, because the tension of the skin is 
greater where the camphor is most dissolved. Now. 
it is probable that this is not nearly so satisfactory; 
an explanation to you as it was to me when I wu 
first told of it, and for this reason. By that time I 
was already perfectly familiar with the notion of z 
skin upon the surface of liquids, aud I had be: 
taught by means of it to work out problems i 
capillarity. The explanation was, therefore, a d+ 
scription of the unknown phenomenon which I d. 
not know how to deal with as made up of know: 
phenomena which I did know how to deal wih 
But to many of you, possibly the liquid skin may 
seem quite as strange and unaccountable as th- 
motion of camphor on water. And that brings = 
to consider the source of the pleasure we derive 
from an explanation. By known and familiar. 
mean that which we know how to deal with, either 
by action in the ordinary sense, or by active tbongbt 
When, therefore, that which we do not know hoa t 
deal with is described as made up of things that =e 
do know how to deal with, we have that sense of 
increased power which is the basis of all higher 
pleasures. Of course, we may afterwards by assoi- 
ation come to take pleasure in explanation for i: 
own sake. Are we, then, to say that the observe! 
order of events is reasonable, in the sense tha: al 
of it admits of explanation? That à process ms: 
be capable of explanation, it must break up inte 
simpler constituents which are already familiar to 
us. Now, first, the process may itself be sim ple, ard 
not break up; secondly, it may break ap ist: 
elements which are as unfamiliar and impracticai-< 
as the original process. 

It is an explanation of the moon's motion to ss7 
that she is a falling body, only she is going so fasi 
and is so far off that she falls quite round to'be 
other side of the earth, instead of hitting it: a: 
so goes on for ever. But it is no explanation to sa‘ 
that a body falls because of gravitation. I: 
seems that the motion of the body may be resolve! 
into a motion of every one of its particles towari: 
every one of the particles of the earth, with an s- 
celeration inversely as the square of the distance d 
tween them. But this attraction of two 
must always, I think, be less familiar than tx 
original falling body, however early the children « 
the future begin to read their Newton. Can the u 
traction itself be explained? Le Sage said that the= 
is an everlasting hailof innumerable small ether rm 
ticles from all sides, and that the two mate 
particles shield each other from this and s» =z- 
pushed together. This isan explanation: it may x 
may not bea true one. The attraction may be c 
ultimate simple fact, or it may be maie np « 
simple facts utterly unlike anything that we ku>» 
at present; and in either of these cases thera is z- 
explanation. We have no right to conciude, the. 
that the order of events is always capable of ben 
explained. 
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Cause and Effect. 


every silo when we approach the limits of exist- 


There is yet another way in which it is said that | ence a contradiction must stare us in the face. 


Nature is reasonable; namely, inasmuch as eve 


Tho doctrine has been developed and extended 


effect has a cause. What do we mean by this? In, by the great followers of Kant; and this unreason- 


asking this question we have entered upon an ap- 
palling task. ‘I'he word represented by cause has 
sixty-four meanings in Plato and forty-eight in 
Aristotle. These were men who liked to know as 
near as might be what they meant; but how many 
meanings it has had in the writings of the myriads 
of people who have not tried to know what they 
meant by it will? I hope, never be counted. It would 
not only be the height of presumption in me to 
attempt to fix the meaning of a word which has 
been used by so grave authority in so many and 
various senses; but it wonld seem a thankless task 
to do that once more which has been done so often 
at sundry times and in divers manners before. And 
yet without this we cannot determine what we mean 
by saying that the order of Nature is reasonable. I 
shall evade the difficulty by telling you Mr. Grote's 
Opinion. You cometoa scarecrow and ask, what 
is the canse of this? You find that a man made it 
to frighten the birds. Yon go away and say to your- 
self "Everything resembles this scarecrow. Every- 
thing has a purpose.” And from that day the word 
cause means for you what Aristotle meant by final 
cause. Or you go into a hairdresser's shop, and 
wonder what turns the wheel to which the rotary 
brush isattached. On investigating other parts of 
the premises you finda man working away at a 
handle. Then yon go away and say “ Everything 
is like that wheel. If I investigated enough, I should 
always find a man at tho handle.” And the man 
at the handle, or whatever corresponds to him, is 
from henceforth known to you as cause, and so 
generally. When you have made out any sequence 
of events to your entire satisfaction, so that you 
know all about it, the laws involved being so familiar 
that you seem to see how the beginning must have 
been followed by the end ; then you apply that as a 
simile to other events whatever, and your idea of 
cause is determined by it. Only when a case arises, 
as it always must, to which the simile will not 
apply, you do not confess to yourself that it was 
only a simile and need not apply to everything, but 
you gay The cause of that event is a mystery which 
must remain for ever unknown tome.” On eqnally 
just grounds, the nervous system of my umbrella is 
a mystery which must remain for ever unknown to 
me. My umbrella has no nervous system ; and the 
event to which your simile did not apply has no 
cause in your sense of the word. When we say, then, 
that every effect bas a cause, we mean that every 
event is connected with something in a way that 
might make somebody call that the cause of it. But 
I, at least, have never yet seen any single meanin 


able, or unknowable, which is also called the ab- 
solute and the unconditioned, has been set forth 
in various ways as that which we know to be the 
true basis of all things. As I said before, I ap- 
proach this doctrine with all the reverence which 
should be felt for that which has ided the 
thoughts of so many of the wisest of mankind. 
Nevertheless, I shall endeavour to show that in 
these cases of supposed contradiction there is 
always something which we donot know now, but 
of which we cannot be sure that we shall be igno- 
rant next year. The doctrine is an attempt to 
fonnd a positive statement upon this ignorance, 
which can bordly be regarded as jastifiable. 
Spinoza said ‘‘a free man thinks of nothing so 
little as of death ;” it seems to me we may parallel 
this maxim in the case of thought, and say "a 
wise mau only remembers his ignorance in order 
to destroy it.” A boundary is that which divides 
two adjacent portions of space. The question, 
then, Has space (in general) a boundary?“ in- 
volves a contradiction in terma, and is, therefore, 
unmeaning. But the question “ does space con- 
tain a finite number of cubic miles or an infinite 
number?“ is a perfectly intelligible and reasonable 
question, which remains to be answered by ex- 
periment. The surface of the sea would contain a 
finite number of square miles, if there were no land 
to bound it. Whether or no the space in which we 
live is of this nature remains to be seen. If its ex- 
tent is finite, we may quite possibly be able to 
assign that extent next year; if, on the other hand, 
it has no end, it is true that the knowledge of that 
fact would be quite different from any knowledge 
we at present possess, but we have no right to say 
that such knowledge is impossible. Either the 
question will be settled once for all, or the extent 
of space will be shown to bo greater than a quantity 
which willincrease from year to year with the im- 
provement of our sources of knowledge. Either 
alternative is perfectly conceivable, and there is no 
contradiction. Observe especially that the supposed 
contradiction arises from the assumption of theoreti- 
cal exactness in the la ws of geometry. Now, the other 
case that I mentioned has a very similar origin. 
The idea of a piece of matter, the parts of which 
are held together by force, and are capable of being 
torn asunder by greater forces, is entirely derived 
from the large pieces of matter which we have to 
deal with. We do not know whether this idea ap- 
plies in any sense to the molecules of gases even; 
still less can we apply it tothe atoms of which 
they are composed. The word force is used of two 


of the word that could be fairly applied to the whole | Phenomena ; the pressure, which when two bodies 


order of Nature. From this remark I cannot even 
accept an attempt recently made by Mr. Bain 
to give the word a universal meaning, though I 
desire to speak of that attempt with the greatest 
respect. Mr. Bain wishesto make the word cause 
hang on in some way to what we call the law of 
energy ; but though I speak with great diffidence, 
I do think a careful consideration will show that 
the introduction of this word cause can only bring 
confusion into a matter which is distinct and clear 
enough to those who have taken the trouble to un- 
derstand what energy means. It would be impos- 
sible to explain that this evening; bnt I may men- 
tion that energy is a technical term out of mathe- 
matical physics, which requires of most men a good 
deal of careful study to understand it accurately. 


Doctrine of Contradictions. 

Let us pass on to consider, with all the reverence 
which it demands, another opinion, held by great 
numbers of the philosophers who have lived in the 
brightening ages of Europe: the opinion that at the 
basis of the natural order there is something which 
we can know to be unreasonable, to evade the pro- 
cesses of human thought. The opinion is set forth 
first by Kant, so far I know, in the form of his 
famons doctrine of the antinomies or contradictions, 
the nature of which I will endeavour to explain to 
you. Kant said, then, that space must either be in- 
finite or have boundary. Now, you cannot con- 
ceive infinite space; and you cannot conceive that 
there should be any end to it. Here, then, are two 
things, one of which must be true, while each of 
them isinconceivabls; so that our thoughts about 
space are hedged in, as it were, by a contradiction. 
Again, he said that matter must cither be infinitely 
divisable, or must consist of small particles in- 
capable of further division. Now you cannot con- 
ceive a piece of matter divided into an infinite num- 
ber of parts; while on the other hand you cannot 
conceive a piece of matter, however emalli, which 
absolutely cannot be divided into two pieces; for 
howover great the forces are which join the parts of 
it together, you can imagine stronger forces able to 
tear it in pieces. Here again, then, are two state- 
ments, one of which must be true, while each of 
them is separately inconceivable; so that our 
thoughts abont matter also are hedged in by a con- 
tradiction. There are several other cases of the 
same thing, bat I have selected these two as instruc- 
tive examples. And the conclusion to which Kant 
was led by the contemplation of them was that on 


are in contact connects the motion of each with the 
position of the other, and attraction or repulsion ; 
that is to say, a change of velocity in one y de- 
pending on the position of some other body which 
is not in contact with it. We do not know that 
there is anything corresponding to these pheno- 
mena in the case of a molecule. A meaning can, how- 
ever, be given tothe question of the divisibility of 
matter in this way. We may ask if there is any 
picos of matter so small that its properties as matter 

epends upon its remaining in one piece. This 
question is reasonable, but we cannot answer it at 
present, though we are not all sure that we shall be 
equally ignorant next year. If there is no such 
piece of matter, no such limit to the division which 
shall leave it matter, the knowledge of that fact 
would be different from any of our present know- 
ledge, but we have no right to say that itis impos- 
sible. If, on the other hand, there isa limit, it is 
quite possible that we may have measured it by the 
time the Association meets at Bradford. Again, 
when we are told that the infinite extent of space, 
for example, is something that we cannot conceive 
at present, we may reply that this is only natural, 
since our epee has never yet supplied us with 
the means of conceiving such things. But then we 
cannot be sure that the facts will not make us learn 
to conceive them, in which case they will cease to 
beinconceivable. In fact, the putting of limits to 
human conception must always involve the assum 
tion that our previous experience is universally 
valid in a theoretical sense, an assumption which 
we have already seen reason to reject. Now you 
will see that our consideration of this opinion has 
led us to the true sense of the assertion that the 
order of nature is reasonable. If you will allow 
me to define a reasonable question as one which is 
asked in terms of ideas justitied by previous expe- 
rience, without itself contradicting that experience, 
then we may say as the result of our investigation, 
that to every reasonable question there is an intel- 
ligible answer, which either we, or posterity, may 
know. 

Conclusions, 

We have, then, come, somehow, to the following 
conclusions :—By scientific thought we mean the 
application of past experience to new circumstances, 
by means of an observed order of events. By say- 
ing that this order of events is exact, we mean that 
it isexact enough to correct experiments by, but we 
do not mcan that it is theoretically or absolutely 
exact, because we do not know. The proccss of 


inference we found to be in itself an assumption of 
uniformity, and that as the known exactness of the 
uniformity became greater, the stringency of the 
inference increased. By saying that the order of 
events is reasonable, we do not mean that every- 
thing has a purpose, or that everything cau be ex- 
plained, or that everything has a cause, for neither 
of these is true. But we mean that to every rea- 
sonable question there is an intelligible answer, 
which either wo or posterity may know by the exer- 
cise of scientific thought. For I specially wish you 
not to go away with the idea that the exercise of 
scientitic thought is properly confined to the sub- 
jects from which my illustrations have been chiefly 
drawn to-night. When the Roman jurists Applea 
their experience of Roman citizens to dealings 
between citizens and aliens, showing by the diffe- 
rence of their actions that they regarded the cir- 
cumstances a8 essentially different, they laid the 
foundation of that great structure which has guided 
the social progress of Europe. That procedure was 
an instance of strictly scientific thought. When a 
poet finds that he has to move a strange new world 
which his predecessors have not moved, where, 
nevertheless, he catches fire from their flashes, arms 
from their armoury, sustentation from their foot- 
prints, the procedare by which he applies old ex- 
erience to new circumstances is nothing greater or 
ess than scientific thought. When the moralist, 
studying the conditions of society, and the ideas of 
right and wrong which have come down to us from 
a time when war was the normal condition of man, 
and success in war the only chance of sarvival, 
evolves from them the conditions and ideas which 
must accompany a time of peace, when the com- 
rudeship of equals is the condition of national 
success; the process by which he does this is 
scientific thought and nothing else. Remember, 
then, that it is the guide of action; that the truth 
which it arrives at is not that which we can ideally 
contemplate without error, but that which we may 
act upon without fear, and you cannot fail to see 
that scientific thought is not an accompaniment or 
condition of human progress, but human progress 
itself. And for this reason the question what its 
characters are, of which I have so inadequately 
endeavoured to give you some glimpse, is the ques- 
tion of all questions for the human race. 


BRITISH ASSOOIATION GLEANINGS. 
— — 


Astronomical Refraction.—Mr. G. Forbes read 
& paper on Astronomical Refraction.“ He pointed 
out sources of error in the observation of stars, due to 
the moisture of the atmosphere, variations of baro- 
metric pressure in two separate places of observation, as 
woll as other sources of inaccuracy. He stated that, 
although Greenwich and Chiselhurst were only five 
miles apart, he had found that there was a range of 
barometric difference between them of nineteen-thou- 
sandths of an inch during a period of one month 
selected at haphazard. hese things might cause 
differences of atmospherio refraction, which would ex- 
plain discrepancies in observations of the polar dis- 
tanoes of the stars. 


Rainfall and Trees.—M. Lemoine read a paper 
on this subject, in which he said :—The action of forests 
on the elimate of a country must be considered as ex- 
tremely donbtfal. In the basin of the Seine it has 
been established in respect to forests, as compared 
with soil covered with grass, or even with other perma- 
nent cultivation, that they have no influence on the 
watercourses. The only absolutely certain action of 
forests is their influence on the protection of the soil. 
They prevent the earth being carried away; it follows 
that, in mountainous countries, they retard the flow of 
torront waters. In fact, in the Hautes Alpes, the pre- 
sence of forests prevents the formation of torrents; 
the replanting of woods extinguishes torrents already 
existing ; but in most cases turiing alone is sufficient 
to produce the same effect. These conclusions must 
be carefully limited to the countries in which they 
have been obtained. Mr. Brown said there were indi- 
cations that a great portion of South Africa had been 
under water, but at what period had not been ascer- 
tained. Tho trees varied in magnitade in different 
quarters, and yet were of the same magnitude in each 
locality. The desiccation of the country has been 
going on since the draining off of the waters, owing to 
evaporation. The destraction of herbage and grass by 
fire, the ase of the axe by native and colonist, and the 
formation of sheepwalks, facilitated the process of 
evaporation. Mr. Blore sunk two oylindrical jars, of 
the same size, in the ground to the depth of din., 
leaving them projecting lin. above the surface. One 
was placed where it was practically protected; the 
other was sunk in a newly cleared plot. Into each jar 
was put 200z. of water on January 31. On February 
5th the water remaining in each was carefully mea- 
sured, and it was found that the evaporation from the 
jar in the open ground had been more than double 
that from the other jar, which was partially protected, 
though not covered by bash. 


Vesuvian Dust.— Mr. G. Gladstone, F.C. S., said 
that, during the eruption of Vesuvius which took place 
last spring, Naples and the surrounding couutry vas 
visited by a shower of fine black dust. In some places 
the fall was very heavy, and even in Ischia, at twenty- 
five miles distance from the mountain, where the dust 
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examined was collected, the quantity was sufficient to 
canse great annoyance to the inhabitants. Itcon- 
sisted of aggregations of orystallised quartz, dotted 
over with the magnetic oxide of iron. The ferrosoferric 
oxide was also crystalline, and possessed a high metallic 
lustre. The grains were very uniform in size, and 
would pass through a wire gauze, the apertures of 
which measured the 16,000th part of a square inch. 
By boiling the sand in hydrochloric acid the whole of 
the iron in removed, and nothing but crystals of pure 
white quartz remained. Its composition is the same 
as that of the iron-sand which is formed in the soil in 
some parts of the conntry ronnd Vesuvius, and which 
is the prodnct of former eruptions. The latter, how- 
ever, contains a larger relative proportion of iron, and 
the grains showa waterworn appearance under the 
microscope. Neither of the Vesuvian specimens con- 
tain titaninm, which is found in the magnetic iron- 
sand of New Zealand, which has most likely been 
ejected from the great volcano of Mount Egmont. 


Vital Movement.—Dr. Radcliffe read a paper 
entitled. Whether the Canses of Vital Movement are 
yet Clenrly Appreciated.” The author commenced 
with a resumé of the opinions of ancient and modern 
writers on tho subject of vital movement. He ridi- 
culed the current doctrine which, he said, assumes 
that vital movements are distinet from those manifested 
in inert matter, and which can at best be only regarded 
as a hasty deduction from superficial observations. 
The highest aspirations of philosophy, he contended, 
are in direct contradiction to this assumption; and the 
doctrine of the correlation of physical and vital forces 
implies a grand centralisation, by which what have 
been regarded as separate forces are made to appear as 
various aspects of seme central force. Dr. Radcliffe 
then referred to some investigations which be had re- 
cently made with Sir William Thomson's electrometer, 
and which had tended to confirm the views of Galvani. 
He mentioned, by way of illustration, a singular ex- 
periment that he had made with a strip of indiarabber, 
coated on the two surfaces with metal, which was 
elongated by the attraction of two opposite charges; 
the discharge causing the rubber to contract to its 
original length. 


The “Fossil” Man.— Mr. Moggridge, F. G. ., 
read an account of the discovery, by Dr. Rivière, of 
the fossil man at Mentone (see p. 478); after which 
Mr. Pengelly gave a description of the remains. He 
said the apparently finished tools lying around the 
skeleten were not artificial tools at all, but appeared 
to be what were known as whetstones. They were not 
instruments in the proper sense of the word. Any 
person looking at the skeleton would see the attitude 
was such as was assumed in quiet, tranquil sleep. 
This might be accounted for by the supposition that 
the man died tranquilly where Rivière found him, pos- 
sibly from charcoal fames, for there was plenty of 
charcoal discovered about him, and that he was here 
buried by his friends, who simply covered him over. 
The remains of a Kjokkenmodding were found at the 
mouth of the cavern. Mr. Boyd Dawkins thonght 
there were no facts to lead to the belief that this 
skeleton was of any enormous antiquity, or that it 
dated back to the age when extinct animals were living 
in that part of Europe. 


Evolution, and the Human Arm.—Professor 
Struthers exhibited a number of bones and dissections, 
showing the presence inthe human arm of a supra- 
condylaid process, to which special interest attaches 
from its mention in Mr. Darwin's recent work. This 
little projecting spur, just above the elbow, occurs, 
Professor Struther says, much more extensively than 
has been generally supposed. He finds it in about one 
case in fifty, and it may be observed in a very rudimen- 
tary state in almost every subject. It was impossible, 
he said, to explain this variation on the old ideas of 
final cause and type, and it was a strong piece of evi- 
dence in support of the doctrine of evolution. In 
some animals the process had a specific function to 
fulfil, but in man it served no purpose whatever. 


The Origin of Alphabets.—Mr. John Evans, 
F.R.S., &c., read a paper on this subject, in which he 
spoke of the immense importance attached to writing, 
and the reverence with which it is regarded by tribes 
who do not possess the power, and stated that such 
tribes still had an idea of preserving a record of events 
by a sort of pictorial writing. So early as the time of 
the caves of the reindeer period in the south of France, 
bones and horns were found bearing pictorial repre- 
sentations which seemed to give a history of some 
character. Similar representations were found dn tbe 
bone instruments of the Esquimanx. The north 
American Indians had considerable powers of repre- 
sentation by picture signs, and copies of some tomb- 
stones erected over the graves of their chiefs were ex- 
hibited bearing such a record. The earliest form of 
Chinese writing was pictorial, and Mr. Evans showed 
numerous examples of the manner in which the an- 
cient pictorial forms had been shortened into the char- 
acters in use at a later period. There could be no 
doubt, he said, that the Phœnicians were the first in- 
ventors of the alphabet in use among the Greeks and 
Romans of classical times. The period at which it was 
introduced was uncertain, but in all probability was 
not more than 1,000 years B.c. The exact form 
of the Phosnician letters was shown by the Moabite 
stone which commemorated the acts of Mesia, King of 
Moab in the days of Omri, King of Israel, about 2,700 
years ago. Diagrams were exhibited showing how the 
Roman alphabet was derived from this Phanician 


alphabet. The word alphabet was composd of 


two Phnician words, “aleph ” and “beth,” in an 
Hellenised form combined together. Lastly, from 
whence was this alphabet in use among the Phonicians 


derived? Was it pictorial or arbitrary? Here, al- 
though following in tho steps of Gesenins, he could not 
feel that he was treading on each safe ground as in 
the former part of the subject. Every letter in the 
Phoenician alphabet had its name, and they wero in 
nearly all cases able to recognise the meaning of the 
name of the letter. Aleph was stated by Plutarch to 
have been placed first, because the ox was the first 
necessary ef life. Aleph moant the head of an ox, and 
the Phonician A might be taken to be a representation 
of the head of an ox. Beth, the socond letter, meant 
a house, and the B might represent the roof. The 
third letter. Gimnenh,“ meant a camel,” and the 
Phosnician C represented the head and neck of a 
camel. Mr. Evans wont through the remniring letters 
of the alphabet, and exhibited diagrams suggesting 
their original pictorial forms. 


Raised Beach in Ireland.—Professor E. Hall 
read a paper on this subject. All along the eastern 
coast of Ireland, from Dublin Bay northwards, there 
is to be fonnd at intervals distinct evidence that the 
coast has been raised in recent times. This evidence 
is divisible into two kinds; first, the occurrence of a 
narrow fringe of varying elevation, forming a terraco 
extending for some distance inland from tho coast, and 
composed of stratitiicd sands and gravel, containing 
marine sholls belonging to species now inhabiting the 
Irish Sea; and secondly, the existence of old sea-worn 
cliffs, forming the inland margin of these terraces. 
which are now beyond the reach of the highest tides. 
In tho North of Ireland these cliffs are penctrated by 
caves, which have yielded bones of animals, some of 
which are extinct in that part of the country, while 
the gravels of the old beach contain amongst the sea 
shells worked flints in considerable quantity in County 
Antrim, which prove the elevation of the coast to have 
taken place since the hnman period. The height 
attaincd by the beach above the present sea-level is 
about 8ft. in the south, but it rises gradually north- 
wards, and there attains a height of 20ft. The author 
cousidered this to be of the same age ns the 25ft. beach 
of the west coast of Scotland, which falls somewhat in 
level towards the Solway; sonthwards this decrease in 
level continues, till the evidences of a raised beach 
almost disappear towards the estuary of the Mersey. 
The identity, therefore, of the phenomena on both 
shores is evident, and is a matter cof some interest in 
the physical geology of these islands. 


Decomposition of Water.—A paper on the | tained with abundant accuracy by the aid of a table 


% Mutual Helpfulness of Chemical Affinity, Heat, and 
Electricity, in Producing the Decomposition of Water.“ 


by Dr. Gladstone and A. Tribe vns read. Some metals for himself. 


are able of themselves to displace the hydrogen of 


pure water, while other metals are unable. Zino, if simply impossible to answer, inasmuch as he gives 5+ 
perfectly pure, is incapable of doing so, but if it | the slightest hint either as to the focal length of tus 
be brought into contact with another metal still ieloscope or with regard to the internal diameter d 


farther removed from the power of effecting the de- 


composition of water, the electric force started by con- | details, I may tell him that he may arrive at the 
tact of the metals enbances the chemical affinity | proper places for the stops by the following simp 


saticiently to make it effective — or, otherwise er- 
pressed, the electrical tension, plus the chemical ten- 
sion, upsets the state of equilibrium between the ory- 
gen and the hydrogen. The amount of action may be 
measured by a Thomson's galvanometer. The effect of 
varying the distance of two plates of zino and copper 
was tried, and it was found that the chemical action 
increases slowly till the plates are within an inch or 
so of each other, but on continuing to bring them 
together the action increases at a rapilly accclerating 
ratio. Heat assists the action considerably. Magne- 
sium is capable by itself of decomposing water, but its 
action is greatly increased by tonching it with a piece 
of copper, and some of the hydrogen gas makes its 
appearance on the copper. If, instead of magnesium, 
a metal less capable than zinc of decomposing water 
be used, there is still found a deflection of tho galva- 
nometer, if it he united with a metal still more nega- 
tive. The order for pure water seems to be—platinam, 
silver, copper, iron, tin, lead, zinc, magnesium. 

The Geological Distribution of Goitre.— 
Mr. Lebour hus collected a great amount of informa- 
tion upon the distribution of this disease in England, 
and his facts are of the more importance as no infor- 
mation can be obtained upon the subject from Govern- 
ment statistical retarns. He traced in detail the range 
of goitre over the various formations, and showed that 
the accepted beliefs on this subject were frequently 
erroneous. Thus, as regards magnesian limestone, 
which is commonly believed to be a very goitriferous 
rock, he showed that goitre was by no means so common 
there as in some other formations. Again, whilst on 
some regions occupied by carboniferous limestone the 
disease abeunds, in others, where the general character 
of the rock is apparently the same, it is entirely 
absent. In searching for a general cause regulating 
the distribution of goitre, the author rejected as insuffi- 
cient that generally given—the hardness of water. He 
showed it to be more probable that metalic impurities 
in the water were the canse. The carboniferous lime- 
stone was characterised by goitre almost in exact pro- 
portion to the metalliferous nature of the rock. 
Districts where ferruginous water occurs very commonly 
have goitre, particnlarly where the iron is derived 
from the decomposition of iron pyrites. 


Glass Plummer-Blocks and Axle-Bearings. 
—From what is stated it would appear that MM. De 
Camus and Haret have successfally substitated glass for 
bronze in the above-named parts of machinery. The 
use of glass for the purpose alluded to seems to be 
attended with many advantages, and amongst them 
that of requiring less Jabour in making the articles, 


and greatly decreased consumption of lubricating 


materials. 
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LETTERS TO THE EDITOR, 


— — 


(We do not hold ourselves responsible for the optatew 
of our correspondents. The Editor respectfully request 
that all communications should be drawn up as drichy u 
possible.] 

All communications should be addresse d te the Edite 
of the ENGLISH Mecnanto, 81, Tavtstock-ctrect, Covent 
Garden, W.C. 


All Cheques and Post Once Orders te be made payahs 
lo J. PASSMORE EDWARDS, 


“I would have every one write what he knows, 7 as 
much as he knows, but no more: and that oct ir dis 
ouly, but in all other subjects: For such a persos muy 
have some particular knowledge and experience ot “ts 
naturo of sucha peraon or such a fuuntsin, that a a 
other things, knows no more than what everyh-iy ts 
and yet to keepa clutter with this little pittance cf ts 
will andortake to write the whole body of physics s$ 
vice from whence great inconveniences derive tsir 
original“ - Montaigne t Essays. 


*,* In order to facilitate reference, Correspondents e 
speaking of any Letter previously inserted. will oblige og 
mentioning the number af the Letter, ae well as the page 
on which it appear e. 

— — 


MOON RISE—TELESCOPE STOPS—THE EARTH 
INTERIOR — ELONGATIONS OF THE INFE- 
RIOR, AND OPPOSITIONS OF THE SUPERIOR 
PLANETS—MIRA CETI, AND ALGOL—HEIGHT 
OF MOUNTAIN--CLOCK RATE—ROUNDABOUT 
THEORY—LUNAR MOTSONS—i7 M. LYRE— 
S8PECULA—PURCHASE OF AN OBJECT-GLA83 
—AND A FEW FULL MOONS IN ADVANCE. 


[4823.]—WRITING from the locality whence this is 
penned, I can not, off-hand, tell Delta (query 1253, 
p. 674) the title of any book which contains the ealen- 
lation of the rising and setting of the moon, bat have 
very little doubt that he would find it in such a bevk as 
Chauvenet' as Spherical Astronomy.“ or in any of the 
larger works on Navigation, such as Rapers, 
Norie’s, Merrificld & Evers's, &o. As for the rising 
and setting of the superior planets, they may be ob 


of semi-diarnal arcs (with an allowance for refracti en- 
such as I have previonely advised him (p. 556) to maks 


“Tyro” puts a question (12677, p. 574) which it is 


his stops. In the absence of these absolutely essential 


formula: As the diameter of the object- glass: ita foa! 
length : : the internal diameter of the stop : its distance 
from the focal point —e 7., suppose that Tyro hæ s 
telescope of din. clear aperture and 45in. focal lexz, 
and has a stop belonging to it of 2in. internal dis- 
meter, where ought such stop to be placed? We ssy 
3: 45: : 2: z, and this, as a common ralo- 
three sum, comes out 30. The stop, then, must be 
placed 3Uin. from the focal point, or 15in. from the 
object-glass. Or, again, imagine the stop to have sa 
opening of fin., we shall have 3: 45 :: ä — 
i.c., 5, so that such a stop must be fired Sin. fms 
the focus of the instrament, or 40in. behind the obje<t- 
glass. . 

If “ Balcairn ” (query 12631, p. 575) were to pick ay 
a ball of an inch in diameter, whose external surface 
was formed of cork, and, putting it into a balance, dis- 
cover that it weighed two ounces, he would at once de 
convinced that its interior must consist of some mate 
rial considerably heavier than that of which ita sar 
face was composed. Assuredly he would see. instanilr, 
that our hypothetical sphere was not merely a simple 
cork shell, with an internal vacuum. Let as apply 
this reasoning to the case of the earth. The recy 
material of which its exterior is composed has a mesz 
density of less than three times that of water. Tre 
mean density of the whole earth, however, is st ina 
55 times that of water, and ie very probably e 
greater, so that, so far from the interior of the arm 
being a vacuum, it must actually contain matter is 
some form) of considerably greater density than thas 
com posing those parts which are accessible to aa. 

I may answer Mr. Somerville (query 12701, p. 575 
by telling him that Mercury ia at his brightest wbes 
his elongation from the sun is about 32°, and that when 
he is an erening star such brightness is at its mati- 
mum a few days ere his greatest elongation. Onthba 
other hand, when he rises before the sun, or is 8 
morning star, he is at his brightest a few days 2 
his greatest elongation. Thus, for example, he 1 
attain his greatest elongation east (21° 25) at lh. n. 
a.m. on November 28, so that he will be at hia create:t 
brilliancy during the week between November 20 and 
that date. Mercury was, or ought to have been, very 
visible with proper optical aid on the 8rd August, bzi 
a “ terrestrial telescope is scarcely competent to pict 
the planet up in the daytime. Mercury dows ax 
always recedo the same distance” from the sun, iv 
orbit being much more ecoentric than that of any x | 
the other large planets; in fact, its distance from tie 
sun at aphelion differs from that at perihelion by some 
thing approaching to one-fifth of the major axis af 
that orbit. I have said that Mercury will ete: 
his greutest eastern elengation on November F 
of the present year. I may further inform wy 
querist.that he will arrive at his greatest westacs , 
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clongation (23° 8’) about 2 o’clook in the morning on 
January 6, 1878, so that (according to the intimation 
conveyed in the beginning of the answer to this par- 
ticular query) he will be at his brightest about a week 
after that time. Venus attains her greatest brilliancy 
some 386 days before, and again 86 days after her in- 
ferior oonjanction, her elongation being then (as 
Guillemin, according to your correspondent, correctly 
says) abont 40°. Thus, at 8h. 40m. on the night of 
February 22nd, 1878, she will beat her greatest elonga- 
tion E (48 30), and will be actually at her greatest 
brilliancy on the 30th of the succeeding month, March. 
At this date she will be perfectly visible to the naked 
eve in bright sanshine if her position, be accurately 
known. Then, passing her inferior conjunction at 
öh. 61m. in the afterneon of May 5, ahe will again be 
at her brightest on the 10th of June, attaining hor 
grontest elongation west (45° 88’) 17 minutes after 
midnight on Jaly 14th. Referring to the next part of 
Mr. B.'s question I may say that Mare will next be in 
opposition at 2h. 40m. in the afternoon of April 27th, 
1873; Jupiter at 52 minutes past 1 a.m. on February 
15th, 1873; Saturn at 4h. 57m. a.m. on July 22nd, 
1873 ; Uranus at 5b. 56m. in the evening of January 
23rd, 1873; and Neptune at 11h. 14m. on the night of 
October 17th, 1872. With regard to Mira Ceti, it must 
have been at its maximum of brightness on or abont 
We have only to add 884 days to 


this to obtain the time at which its next maximum 


may be expected. I may conclade my reply to Mr. 
Somerville by saying that his suggestion that I should 
give the time at which Algol will be at its greatest 
brilliancy overy month has been made before, and I 
will only here repeat what I have said in these columns 
on a former occasion with reference to this very subjeot. 
It is briefly this, that I could only arrive at “the time 
at which Algol will be most brilliant“ by a method 
equally open to your correspondent himself—i.c., by 
actually watching it. If he will do this, and add 2 days 
20 hours 48m. 658. to the instant of the particular 
phase which he is observing, he will get the time of 
its recurrence. With regard, however, to the par- 
ticular star under discussion, he must remember that 
it remains at its maximum (appearing as a second 
magnitude) for, as nearly as may be, 61 hours. It 
then begins to diminish, and in about 4 hours is re- 
duced to a star of the fourth magnitude. It remains 
at its minimam for about 20 minutes, and in another 
four hours returns to ita maximum again. This is not 
a very easy sequence of phenomena to tabulate in 
Greenwich mean time, as even Mr. Somerville must 
admit. 

‘*‘Qnercus” (query 12711, p. 500) may obtain the 
height of his inaccessible mountain by the aid of a 
sextant and a common table of ratural sines, &c., with- 
ont even employing logarithms. He can proceed as 
follows: In the annexed figure 


A 


323 
E 1a00 FEET 


Let AD represent the mountain whose altitude we 
wish to ascertain. Then we will imagine the observer 
standing at C, a spot at an anknown distance from it, 
and on measuring the angle ACD, finding it to be, say, 
55 64’. Now, let him travel backwarda in a perfectly 
straight line, exactly 1.000 ft., to B, and then, measuring 
the angle ABD we will suppose him to find it to be 33° 20’: 
what is the height of AD? BD is evidently = AD 
cot. 83° 20’,and CD is = AD cot. 55° 64’ .. BC ( = 
n (oot. 83° 20’ — cot. 55° 54) .. AD = 

i t. 
PR eee Ta Te In other words, we have only 
to take the natural co-tangent of 55° 64’ from the 
natural co-tangent of 83° 20’, and to divide 1,000ft. by 
the result. to get the length of AD, or height of our 
supposed mountain. 

Let us do this. Referring to our tables of natural 
sines, &c., we find— 


Cot. 83° 20° = 1:5204261 
Cot. 55 S4’ = 0°6770509 


 0°8438752) 1000 · 0000000 &e. (1188-7 


And performing the division we get as a final result, 
1185 ˙7 feet as the height of tho mountain. 

Unable, myself, to answer the question (12735) of 
“ Rho,” on p. 600, I shall be equally glad with him to 
be furnished with a formula for computing the infu- 
ence of varying @'mospheric pressure on the rate of a 
clock; inasmuch as I tind the effect of change of tem- 
poate to be comparatively subordinate aaa distarbing 

nflaence, to that of any considerable barometric 
tlactnation. 

“ Balcairn ” in his qnery—il it be a query—(12737, 
p. 600) is really a trifle too much for mo. Jmprimmis, he 
confases revolution and rotation. In tho next place, he 
seems to fancy that the earth's axial rotution causes the 
seasons, Which it does not. Aud thirdly, there is a 
pervading absence of pronoans, which obscures even 
his obscarity. The sentence It follows that the 
globe travels 8,750,000 miles a year“ contains some 
grea t mystery. Why, the globe travels something like 
574,310,000 of milos in her annual orbit alone (neglecting 
the motion which she possesscs in common with the 
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Sa Et CG ů—ů 


san and the whole of the solar system in space). As 
for Balcairn's“ concluding sentence, it seems to me to 
be only paralleled by that famous one commencing, 
What, no soap! Bo he died, and she, very impru - 
dently, married the barber,” &c. Edipus left four 
children, Polynices, Eteocles, Ismene, and Antigone; 
bat I cannot trace my own descent from any of them; 
nor am I acquainted with any one who is able to do 80. 

Mr. W. L. Brown (query 12753, p. 601) puts a ques- 
tion, or string of questions, with reference to one of 
tho most abstrase and recondite subjects which can 
occupy the attention of astronomers—the motions of 
the moon. These may be—in your correspondent's 
own words—" very easy to understand to those who 
know all abont it;“ but it may be as woll to say in the 
ontset that the as!ronomers who“ know all abont it” 
might be counted apon his fingers without the smallest 
dithcalty. It will easily be imagined, chen, that it is 
almost a hopeless task to attempt to do more than 
popularise the leading features of the lunar move- 
ments; and all I can hope to do is to indicato some of 
the reasons for the phenomona with regard to which 
Mr. Brown feels a ditficalty. To begin, thon, with the 
changes in the moon's declination. It mast be remem- 
bered that the plane of her orbit is inclined to that of 
the ecliptic about 5° 9’, by which qnantity she will be 
sometimes to the north and sometimes to the south of 
it. Horo, then, is a fertile cause of varying declina- 
tion. And it must farther be borne in mind that the 
moon's path varies from month to month both in form 
and position, changing even its eccentricity within 
small definite limite. The major axis of the ellipse 
which sbo describes moves forward on the ecliptic some 
41° every year; in fact, goes right round it in some- 
thing short of nine years; so that in less than 4} years 
the perigee arrives at the former position of the 
apogee. Even this motion is irregular, being direct, or 
in the order of the signs, when the moon is in conjunc- 
tion or opposition, and retrograde when she is in quad - 
rature. The former movement must, however, ob- 
viously exceed the latter. Again, the line where the 
moon’s orbit cats the ecliptic, or, as it is called, the 
line of nodes retrogrades at the rate of about 19° per 
annum; so that the nodes make a mean tropical revo- 
lation in about 18 years and 224 days. This, as in the 
preceding case, is an irregular movement. Without, 
then, going any farther it will be seen that the moon's 
path docs not return into itself, but is a curve of the 
most intricate kind, and one in a condition of perpetual 
change. To answer the concluding part of query 12753 
rigorously wonld involve a tremendous amount of cal- 
culation. Pro hac vice, then, it must aufiice to say that 
at tho end of 228 lanations (or a few days over 18 years) 
the moon will return very nearly, but not quite, to the 
position which she oeenpied at the beginning of the 
cycle—t.c., will be in the same position in tho sky, in 
the same position in her own orbit, and in the same 
position with regard to the ecliptic. This period is 
the so-called “Saros” by the aid of which the Chaldeans 
calcnlated eclipses. It is, however, quite apparent that 
as this number of lanations by no means corresponds 
exactly with 18 years, the lanar phenomena will not 
occur on the same days at its expiration. To obtain 
a cycle which shall falfil this latter condition, we must 
go to that of Meton, which is one of 285 synodical 
revolutions of the moon. These differ only from 19 
years of 8651 days by something more than an hour, 
so that at the expiration of this period New Moon, Fall 
Moon, &., will recur on the same days of the year. Let 
another cycle, known, from its inventor, as the Calippic, 
ie obtained by multiplying the Metonio one by four, 
inasmuch as 76 solar years (minus 1 day) contain 940 
lunar months almost exactly. It is, porbans, worth 
while to mention, too, with reference the Baros ” 
of which wo have apoken above, that we may obtain a 
cycle of increased accuracy by multiplying it by 8, 
since 669 lunations correspond very closely indced with 
54 common years, excluding leap years. By this time 
I think it will have dawned apon Mr. Brown that the 
compatation of the exact interval which must elapse 
before the moon will return to precisely the same posi- 
tion in her orbit, as respects her nodes and syzygies, 
and have exactly the same right ascension and dedi- 
nation at the same instant of the same day of the week 
and month, is one which is not very easy,” even to 
those who do“ know all about it,” and that it involves 
an amount of mere numerical work which very few 
people would care to undertake, save with some very 
specific object indeed. 

The quotation made by Linea ” (let. 4796, p. 614) 
from Mr. Proctor's article in the Mechanics Magazine 
only shows how largely idiosyncrasy, or *' personal 
equation,” enters into every observation of a celestial 
object by different eyes. I invariably see the interior 
of the ring in 57 M. Lyrm, with a 4} Dallmeyer object- 
glass, perceptibly lighter than the surrounding sky: 
whereas we find him, with an instrument whose light- 
grasping power exceeds mine in the proportion of 
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tative process) by hand, they are now invariably ground 
and polished by machinery, several forms of which he 
will find described and illustrated in back volumes of 
the ENOLIsu MECHANIC. 

I would by all means ad rise Zealous (query 12777, 
p. 636) to purchase a 2tin. object-glass of the best 
quality for the purpose he requires. A man like 
Wray would constract him one of the smaller aperture, 
which would be as, practically, effoctive as the larger 
glass, and I fancy be quite within his means. 

It is somewhat ditlicalt to conceivo in what way 
‘* the secretaries of societies ” are to be benefited by the 
knowledge of the dates at which the moon will be fall 
for some years to come, as implied by J. G.,“ in query 
12782, p. 626; bat, assuming that some occult advan- 
tage is derivable, or to be derived, from such knowledge, 
I append a list of dates of her opposition up to 
December, 1876. She will, then, be fall in 1872 at 
Sh. 86m. p.m. on October 16; at öh. 8m. am. on 
November 15; and at Oh. 44m. p.m. on December 14. 
During 1873 she will be fall at 4h. 28m. p.m. on 
January 13; at 11b. 33m. am. on February 12; at 
bh. 44m. a.m. on March 14; at 9h. 5lm. p.m on 
April 12; at 11h. 18m. a.m. on May 12; at 10h. Im. p.m. 
on June 10; at 6h. 83m. a.m. on July 10; at Ih. 52m. p.m. 
on August 8; at 9h. 9m. p.m. on September 6; at 
bh. 8lm. a.m. on October 6; at Bh. 48m. p.m. on 
November 4; and at 4h. 20m. am. on Decomber 4. 
In 1874 fall moon will occur at 7h. Sm. p.m. on 
January 2; at llh. 36m. am. on February 1; at 
bh. Alm. a.m. on March Brd; at 11h. 19m. p.m. on 
April 1; at 4h. 9m. p.m. on May 1; again at Gh. 46m. 
a.m. on May 31; at 6h. 48m. p.m on June 29; at 
dh. 43m. a.m. on July 29; at Ih. 28m. p.m. on 
August 27; at 10h. 6m. p.m. on September 25; at 
Th. 21m. a.m. ou October 25; at 5h. 84m. p.m. on 
November 23; and at 4h. 56m. a.m. on December 23. 
During 1875 there will be full moon at öh. 41m. p.m. 
on January 21; at Sh. Im. a.m. on Fobruary 20; at 
11h. 62m. p.m. on March 21; at 4h. 30m. p.m. on 
April 20; at 8h. 50m. a.m. on May 20; at 11h. 56m. 
p.m. on Jane 18; at Ih. 27m. p.m. on July 18; at 
lh. 3im. a.m. on August 17; at Oh. 42m. p.m. on 
September 15; at 11h. 14m. p.m. on October 14; at 
9h. 80m. a.m. on November 18; and, finally, at 
7h. 45m. p.m. on December 12. 


A FELLOW oF THE ROYAL ASTRONOMICAL SOCIETY. ~ 


THE SOLAR CORONA. 


[4824.)—My opinion that the phenemena of tho 
solar corona are in great part due to the existence of 
moteoric and cometic systems near the sun, was main- 
tained after the discovery that the light of the corona 
is in part due to glowing gas. This discovery was not 
made by Mr. Lockyer, or in December 1871, as sup- 
posed by Mr. Gore (let. 4798, p. 614), but by Professors 
Young and Harkness during the American eclipse of 
Auguat, 1869. It was somewhat 5 ously opposed 
by Mr. Lockyer, even after Professor Young had 
renewed his observations in an unmistakable way, in 
December, 1870; but this circumstance scarcely brings 
the credit of the discovery home to Mr. Lockyer. Soon 
after the last-named eclipse, Professor Young devised 
a very ingenions method for yet farther testing the 
matter, and that method was applied by Mr. Lockyer 
in December, 1871, unsuccessfally so far as the corona 
was concerned. The method consisted in viewing the 
eclipsed sun through a train of prisms, without any 
slit; and no doubt is capable of showing monochro- 
matic images of the corona. Indeed, a method depend- 
ing on the same general principles was applied success- 
fally by Professor Respighi, who saw three monochro- 
matic images of the corona about 8’ high. Mr. Lockyer 
saw images only about 2’ high, and therefore not 
ranging above the height of mediam-sized prominences, 
an observation which could prove nothing. But the 
great spectroscopic success in December, 1871 (a suo- 
cess only surpassed in value by that which the photo- 
graphers achieved), was obtained by Janssen, who 
recognised several bright linea in the spectrum of the 
corona, and moreover several dark lines in the continuous 
apectram (belonging also to the corona). Those results 
are of extreme interest and importance. 

There can be no question, I think, that Mr. Lockyer 
would have obtained interesting results if he had given 
his whole attention to spectroscopic work. His skill 
as an observer would have stood him in good stead, as 
wellas his familiarity with the practical dotails of 
spectroscopy. (This is not a case where a knowledge 
of the theory of the sabject was in any sense important.) 
Bat unfortunately Mr. Lockyer attempted to do top 
many things. Stationed at the very worst part of t 
track of central totality (so far as duration was con- 
cerned), we find that (1) he looked for the reversal of 
the Fraunhofer lines at the beginning of totality (fail- 
ing, says Dr. De la Rue, in his address to Section A of 
the British Association, through the temporary derange- 


22:17 describing this same nebula as au oval ring; ment of his instrament); (2) he tried to record the 


with the interior as dark as the sky outside the ring.“ 
I remember Mr. Proctor, some considerable time ago, 
in these columns, trying to deprecate an attempt on 
my part to lay down a hard and fast line with reference 
to tho visibility or non-visibility of stars of a certain 
magnitude in a telescope of given aperture, and I cer- 
tainly think that tho instance now under discussion 
affords a fair illustration of tho general soundness of 
the views which he then advanced. Albeit, I must 
adhere to my opinion that the 5'h star in 6! Orionis is 
nut visible in one of the much be-pnuffed “light 
6- pounders.” 


I may answer " Zota (query 12762, p. 626) by tell- 
ing him that the mirror of a reflecting telescopais a 


tions so crowded upon each other. 


naked-eye aspect of the corona (with the result that 
it was rigid,“ and " like a decoration”); (3 and 4) he 
made polariscopic observations in two different ways 
(getting directly contradictory results) ; (5) he examined 
the corona through the telescope (with the result that it 
was “like Orion“); (6 and 7) he looked for the 
spectrum in the usual way, and he applied Young's 
method (results negative); (8) he adjusted the twin 


| telescope for Maclear to sce the spectrum (no result); 


and (9) he looked, I suppose, for the reversal of the 


Fraunhofer lines at the end of totality. It is no dis- 


paragement to his unmistakable skill as an observer to 
ssy that no good onald possibly result from observa- 
(The eclipse at 


Bekal only lasted two minutes.) Thore was something 


siugularly generous in the attempt to do everything in 


segment of a paraboloid of revolution; and that 
thuogh in years gone by they were ſigured (by a ten- | 
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this way; but success was an impossibility. Moreover, 
all the best instruments being with Mr. Locker at 
Bekul, the other members of the Expedition were 
rather ill-provided. i ; 

I need hardly say that I do not regard the discoveries 
made by Young and Harkness in 1869 and 1870, or 
those made by Respighi and Janssen (severally) in 1871, 
as in any sense opposed to the meteoric theory of the 
corona. This theory was never meant to account for 
every feature of the corona, but only (1) fora portion of 
its light and (2) for some of the most remarkable of its 

ities. Janssen’s recognition of the dark lines 
in the coronal continuous-spectram confirms (what, 
however, needed no confirmation) the theory that a por- 
tion of the coronal light is due to reflection from 
meteors travelling (at the moment) close to the sun. 
The existence of these meteors in millions of millions 
is as nearly a scientific certainty as the existence of a 
zone of asteroids. 

But other features of the corona seem only explic- 
able by recognising the extension of gaseous matter to 
a great distance from the sun. And again, there are 
several features which appear due to the action of an 
energetic repulsive force exerted by the sun on certain 
forms of matter in his immediate neighbourhood. We 
have also evidence of eruptional action intense enough 
to affect the condition of the corona to its very outer- 
most extension. 

On all these points—as well with respect to what we 
know as to the matters which yet remain undetermined 
—my views now are those which are expressed in the 
chapters on the prominences and corona in the second 
edition of my book on the Sun (pp. 242—424). 


RICHARD A. PROCTOR. 


THE AUGUST METEORS. 


[4825.] —Ix the neighbourhood of Salisbury, on the 
night of the 28th, the August shower was partially 
renewed, and though the meteors were not of such 
brilliancy as on the 8th, still their numbers made them 
worthy of notice. They were observed from 8 to 10 p.m., 
the clouding up of the sky at the latter hour preventing 
farther observation. I was unable, on account of the 
darkness, to register the exact time of each appearance, 
and the following list contains all the data I am able 
to furnish 


Magnitude as 
compared 
with stars. 


Apparent starting 
No.] Time. | Direction. point. 


4 white. B'tw'n 23,22 Ur. Mj. 
y ð, e Cassiopeia, 
1 iiin æ Pegasi. 
H gr. 3 Cassiopœite. 
} 3 red. 8 Andromedæ. 
: 58 £ Ursa Majoris. 
2 wh. gr. [ò Cassiopæiæ. 


The one marked with an asterisk appeared and dis- 
appeared suddenly, leaving a small train. There were 
several seen to start from the neighbourhood of 
Pegasus, Lacerta, and Andromedw, which could not be 
noted as regards position. In most cases the course 
was short, and in that of 5, 8 it was extremely curved. 
No. 5 was of a brilliant green, with a short train of 
sparks. P. W. Wyatt. 


COMPARING ELECTRO-MOTIVE FORCES. 


[4826.] —I REGRET that I must still insist on the 
incorrectness of the equations stated by “O.” The 
law enunciated by him in letter 4697 (p. 543) is true, 
not generally for all closed circuits, but only for those 
in which all the electro-motive forces act homogeneously, 
which is not the case in O. s“ experiment. For, assum- 
ing the law to be universally true, we shall have, as 
“ 0.” states— 


ù (x + R) + ig = Ei, 
ig (/ Tr) + ig = E2, 
From which we get— 
ij r + R) -— i (y +r) = E Ez. (1) 
But the circuit z R r y is a closed circuit ; 
. ij ( + R) + hy +r) = E + Es. 
Hence from equations (1) and (2)— 
i (x + R) = Ei, 
*. 39 O 


2) 


—i.c., either g = 0, which reduces the case to two 
independent circuits having no portion in common, or 
ig = 0; so that these two are the only cases in which 
the law, as applied to this experiment, holds good, or 
‘*O,’s” equations are true, as stated in my former 
letter. (Because O.” can obtain, as he has done, a 
correct expression for is from his equations is no more 
proof of their accuracy than that the combination of 
the equations z = a, z = b, giving z? = a b, shows 
that a and b are the roots of that equation.) The true 
mathematical demonstration is that indicated by O.“ 
in his last letter. In answer to S. T. P.” (let. 4739, 
p. 566), I beg to say that Sigma,“ in his letters on 
electricity, described Fitzgerald’s method of measuring 
internal resistance, a year or more ago, and I gave 
Mance’s method a few months back. If he looks back 
he can easily find them. PL 
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WALL TRANSIT INSTRUMENT. 


(4827.]—In the hope that it may be of service to 
some of the readers of the ENGLISH Mecuanic, I 
herewith forward a photograph and description of 
a simple transit instrument, which was contrived by 
me in 1888. A more complete instrument I described 
in that year in the London Mechanics’ Magazine, 
Vol. XXX. The transit is fixed to the face of a 
wall or side of a window as near as may be in the 
meridian by three screws passing throngh the lower 
plate. This plate has a stem terminating ix a ball 
screwed into its centre. The upper plate has a corre- 
sponding hollow turned in it to receive the ball. It 
has also on its under surface a projecting flange or rim 
which has a screw cut upon it. Upon this a stont 
brass ring is screwed, the inside of which fits the lower 
part of the ball, forming, in fact, the well-known ball 
and socket. The stem proceeding from the upper part 
of Plate 2 has its interior tarned out slightly conical to 
receive an axis to which the telescope clip is fixed. 

j At the top of this axis are a screw and washer by 
which it can be tightened. The lower part of the clip 
passes through a loose ring, which can be clamped to 
the clip by the small thumb-screw shown in the 
photograph. The axis and ring will then revolve 
together. This ring has a piece of wire pro- 
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jecting from it at a right angle. From the top 
of the stem of the upper plate another piece of 
wire projects. The end to be answered by the above 
arrangement is the ready finding a star when the in- 
strument is used for ascertaining the rate of a clock 
by the acceleration of the fixed stars. Thus, a star 
having been chosen, the two projecting pieces of wire 
are brought into contact when the star is on the cross- 
hair of the telescope and the ring is then clamped. 
On a succeeding night the telescape will, therefore, be 
stopped by the pins at the same elevation without 
further trouble. The four long screws which pass 
through the upper plate serve—two of them—to level 
the axis and the other two to adjust the telescope to 
the meridian. When the instrument is fixed to the 
wall the two levelling screws are placed vertically (as 
near as may be) by the coincidence of a dot in their 
centres with a fine plumb-line suspended at a short 
distance. The eye-tube of the telescope is turned 
about for the adjustment of the cross-hairs, and is 
then clamped by the screw shown in the photograph. 
The accuracy of the levelling, &c., can be tested by 
viewing a star by direct and reflected vision, or more 
roughly by a plamb-lind suspended at some distance. 
The telescope with the cross-hairs is adjusted to the 
meridian by the methods adopted for the adjustment 
of the real transit instrament. Fig. 1 represents a 
circular plate of iron having a wedge-shaped pro- 
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jection at the back, and three screws with mat; 
front. This projection can ba driven ial ta ain 
a wall, and the telescope, &c., attached by d 
screws to the plate. In Fig. 2 a simple 
the ball and socket is shown. The 


. 


of bras 3 


which the rings are fixed screws into bottom of 
stem of the levelling plate and presses 


lower end or the conical telescope axis, 
dotted lines, which can then be tightened 
terfering with the telescope itself. The 
to the axis by a flat headed screw and 
clusion, I would remark that the above, as is 
is merely the ordinary level modified so as to 
the purpose of a rough transit, 
can construct. 


vihata 
is attache! 
u 
hieh any clockraty 


LUNAR METEOROLOGY, 
14828. — Tx success attendant diana 
of the observations of the floor of the ans cay 
Plato, in the determination of a darkening ol the iar 
as the sun increases in altitude (see Bust 
MecHanic, No. 867, p. 53), has induced a serias d 
observations during the August lunstion, which “ 
continued, may lead to some very important reh 
The objects observed form a group of dark spots 84 
of the Mare Serenitatis, the princi he 
Cæsar (No. 7 in table), and the spot named Boss 
by Lohrmann (Nos. 4 and 5). This spot is divided bey 
— range into two portions, east and west. Te 
western portion appears to be differently affected 
the sun’s rays as compared with the eastern, erhi 
a steady tint, with altitudes varying from & i! 
while the eastern appears to become lighter nnie 
higher sun. The spot originally named Bossrid 
Schröter is the largest between Manilius and 
The observations are given in parts of : 
tint = 0°33, medium = 0°50, and dark = Oak * 
Plato observations. All the objects were very care 
compared inter se on each occasion, the inter { 
tints being expressed by intermediate ul 
the table. For finding the objecta, “ r 
a ? 1 and “ Lohrmann’s Sects 
are the best authorities. By gi publicity to thee 
observations you will saiia. aina j 


August, 1972 
8 Objects. — 
16 | 17 | 18|9|98 


l/Mare Serenitatis, near 


S 
9 Boscovich (Schröter) ...... 
4|Boscovich (Lohrmann) W. 


le hh ed 


„CFC s 
6 Spot between Boscovich 
(S) and Julius Cesar 
7 Julius Cæsar, N. part 
— F OA * 


A GIANT PLANET, &. 


[4829.]—Tae ENOL Ts MCRAx 10 for Ms A 
reached me when I was on a journey, and La 
letter escaped my notice. I have not the aunt? 
me. I fear I cannot find leisure for the search Lan 
popan. Deag my time in the Royal Astr 
Society, the records of the appearances pr 
Japiter's satellites in transit — been 
between. I shall endeavour, however, to sf N 
answer to Linea’s” query from another sour 

There is a misprint in the passage quo 
Mechanics’ Magazine, 80 that I o make È 


+ 
S 


absurd remark, “ The ring-nebula Lyra msy ven ä 
studied to advantage with the 47/10in. telescope baz 
to the Astronomical »” &c, ; the sem | 


have followed the word advantage.” [hare 
the nebula with the instrument in question on 
night yet, but only when there was ar 
twilight. Doubtless the instrument will shi 
interior light when the conditions are more fs 
So soon as I am settled in town aguin, I am 
employ some eyepieces by Browning, 
their work on double stars, promise to do madh W 
than the eyepieces belonging to the . 
I am glad to hear Linea” has i 
alt-azimuth convenient. I remem a 
work very handily for keeping a in 
Instead of a toothed-quadrant mom 
a cord taken with a twist round a 
used as readily and much more LI 
Linea“ for the pleasant terms in which be | 
my attempts to be of use.  Ricmanp A. Pao 


SUN SPOTS. 4. 


* 


7 


molten state, it may cool in those places Zune 
harden, like the lava in Hawaii (see let. 4 be ad 
remain hardened for atime; and the larger n 
so acted on, the longer it would ö pre 
(ie. as a rule), since the centre wo 


ated 
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removed from the influence of the sun’s flery envelope.“ 
Then it might break up and sink,or float away in 
pieces for some distance beforesinking. The penumbra 
might be caused by cracks being formed in the outer 
—the last-formed, and therefore thinner—parts of the 
crust, and letting the light from the molten matter 
below shine through (see again let. 4898). Such spots 
would prevent inflammable vapour from arising from 
where they were, and thus would preserve themselves 
for a time. A. (not of Liverpool). 


[4881.]—Mr. Proctor (let. 4712, p. 562) speaks of 
seeing the granules. Does he mean on the body of the 
sun, or on or near the spots? Also, if these were well 
seep, were not the nuclei in the umbre perceptible ? 
Having myself generally noticed them in moderate- 
sized spots with a much smaller telescope, their absence 
in those Mr. Proctor drew is rather noticeable. 


T. H. B. 


ORNAMENTAL TURNING.— XIV. 


(4882.}—In my last letter I described a boring 
collar. As this article is very usefal, and can scarcely 
be dispensed with by the general tarner, I propose to 
show in several ways its use. This week I describe a 
music-stool and its complete manufacture. Procure a 
Piece of wood, say walnut wood, 12in. in length, 3 in. 
square; fix in the lathe and turn it the pattern A; at 
the bottom end turn a 
pin, and tap it with the 
sorew-box (described a few 
numbers back); next turn 
a coller Gin. in diameter, 
lin. thick; screw the 
collar on the bottom of 
the pillar; next cut ont 
four claws in shape of 
Fig. C, carve them and fix 
them by means of screws 
to the collar B previous to 
fixing, and after the pil- 
lars are tarned fix it in 
the boring collar, and 
bore a taper hole; the 
size of the hole can be 
judged if the iron screw 
for the top is purchased 
beforehand; a socket will 
be found with the screw 
when purchased, this 
socket must fit into the 
pillar at D, after which 
fix on the brass cap on 
the rabbet of the pillar 
which went into the bor- 
ing-collar. The cap pre- 
vents the pillar from split- 
ing. Next the seat or top 
of the pillar has to be 
made, the sketch 8 is the 
under part of the top 
when made. It consists 
of five pieces of beech 
mortised and glued to- 
gether, with piece of 
walnut the shape of Fig. 
4 gloed uponit, then fixed 
in the lathe and turned; 
first the rough or top side, 
then the under part, 
which consists of a thumb 
moulding; but as the top 
is rather difficult for an 
amateur to make, a solid 
top will answer, merely a 
circle 14in. in diameter, 
Ijin. thick, tarned with a 
rabbet, as shown in Fig. 5, 
for the purpose of stuffing. 


D ST and Polish, 
— r F 
brush the 5 
over with brown hard varnish, let the stool stand 
by a day, or even more, then paper, and rab down 
with flour glass-paper, using a little linseed oil. The 
whole of the varnish must not be papered off, only 
the rough part. Next polish with French polish, using 
a rubber of wadding covered with old linen rag, moisten 
the rubber with polish, cover with rag, one drop of 
linseed oil or olive oil, and gently rub all the parts 
accessible. Give it two or three coats, bat it must dry 
between each application; when quite dry, finish off 
with methylated spirits on the same rubber, only clean 
rag, use a little oil at first, finish off with a light and 
quick stroke. If any difficalty is found from the spirit 
not bringing up a gloss, a makeshift can be used, 
namely, spirit glazo, it will look as well, but not last 
half as long. To staff the Hi (the trade use a soa- 
weed called alva; it is very pliable and springy), nail a 
piece of stont cloth on the top, put a layer of hay, 
flock, or alva to ‘the required thickness, cover with a 
piece of sacking, pressing at the same time as much 
stuffing as can be got in; but the shape mast bo re- 
taincd, nail the edges with stout short tacks. Trim 
the edges, and cover with American cloth the desired 
colour, trim off the same, cover the edges where tacked 
with braid a deoper coloar than the cloth; if the top is 
a solid one nine holes should be bored underneath for 
tho following purpose (in the regular top, holes will not 
be required) :—Procare a ataffing-needle with a point at 
- ench end, also some buttons and some stont twine. 
Take the needle when threaded with donble twine, pass 
it through the shank of the batton, pass the needle 


through the exact centre of the American cloth at the 
top to a hole underneath, pass it back again to the 
same place. Having caught up a piece of the cloth in 
the descent, draw the twine tight, and fasten off under - 
neath with another button; the buttons underncath 
must be a trifle larger than the hole, bat the holes need 
not be larger than jin. If these directions are carried 
coe handsome music-stool can be made at a small 
cos 


15, Diss-street, London, SAMUEL SMITHER. 


THE CHEAP OBSERVATORY CLOCK. 


[4888.]}—THE home-made mean and sidereal time 
clock (figured and described at p. 680, Vol. XIV. of the 
EnG.LisH MEcHaNIc) has now been in action for more 
than six months, and the steadiness of its rate and 
arc has been very remarkable, notwithstanding the 
wide range of temperature to which it has been 
subjected. 

I wish now to describe an addition lately made to 
this clock, which greatly adds to its convenience for 
observatory use; althongh the obvious simplicity of 
the contrivance, when seen, or explained, makes me 
doubt whether it can be so original as I supposed when 
it occurred to me. 


All practical astronomers know the value of some 
audible signal, marking the expiration of each minute 
of time, and an observatory clock or chronometer is 


sometimes made to strike a bell for the purpose ; bat 
this is objectionable, as it involves the friction and 
inertia of raising the bell hammer by means of a cam 
or similar contrivanoe, and a “journeyman clock " is 
very generally used as a substitate. 

I have attained the same object, at the cost of a few 
shillings, by means of a very simple apparatus, which 
was added to the Al clock without even stopping it, and 
whose action involves no appreciable amount of friction. 
The following desoription will be intelligible without a 
diagram if the reader will refer to the drawing of the 
Al clock above referred to: Resting upon the crossbar 
which supports the front pivot of the pallet arbor there 
isa small slip of ebonite, in which two insulated wires 
connected with a small galvanic battery are separately 
conveyed to a point just above the seconds dial. One of 
these wires terminates in a short horizontal wire of plati- 
num, on which a little alip of platinum foil (bent at a 
right le like the letter F) h at the bend or 
angle. The other wire terminates in a small strip of 
thin and elastic platinom foil, which is placed jast 
above, but without actually touching, the extreme end 
of the letter F. The seconde’ hand of the clock, when 
taking its leap forwards at the sixtieth second of every 
minnte, jast grazes the bottom of the letter F, causing 
the upper arm to rise and press against the elastic slip 
of platinum foil, and thas completes the cironit, send- 
ing the current through the coil of a miniature electro- 
magnet, whose armature is attached to the hammer of 
a emall electric bell, which is thas made to strike one 
with the utmost precision. 


By touching a wire beneath the oleck, the slip of 
ebonite carrying the wire can be raised so as to dis- 
connect the apparatus and suspend its action until 
again lowered by pulling down the wire. Bat the fric- 
tion involved in making contact is so exceedingly small 
that I have allowed mine to remain constantly in action, 
and the bell bas never ceased to announce the com- 
pletion of each minute of time during the two months 
that it has been connected with the clock. The force 
required is indeed go very small that when the cover is 
removed from the clock my breathing near the pen- 
dant slip of platinam foil is alone sufficient to make 
contact with the battery, and to ring the bell. 

As regards the cost, I at first used for a battery a 
single plate of zinc and carbon in a small preserve jer 
filled with an acidulated solution of bichromate of 

tash, and this was amply sufficient for the purpose ; 

ut it required frequent renewal, and I bave since ob- 
tained a samall manganese battery, requiring only about 
a pound weight of salt to evolve a sufficient current for 
a period of six months or more without farther trouble 
or attention. The electric bell I first used was one of 
the smallest of those sold for house use, but I have 
since made one myself of much greater power and 
sensibility, costing for the materials less than a tenth 
of the price charged for the one previously purchased. 
The apparatus above described might be added to any 
clock, but the peculiar form of the Al clock frams made 
it easy to accomplish it without even stopping the pen- 
dulam. Joun F. STANISTREET. 


Abereromby- square, Liverpool, Aug. 29. 


THE PARALLELOGRAM OF FO 8. 


[4884.]—As the subject of the parallelogram of 
forces seems to have been dropped, I may be permitted 
to try to convince “ Marine Engineer” that it is in 

rfect “ harmony” with the law of quadraple force 

the theory of projectiles. Call the length of the 
side of the parallelogram s, let its length in feet repre- 
sent the force in pounds, write this F, put M for the 
weight of the body considered as its resistance or 
inertia, ¢ for the time, o the velocity, and g the rate of 


acceleration produced by gravity—viz., 82ft per 
second, then— 
2M = 2F ge 
a a L v3 0 
Fo (1) and M (2) 


Now, by mere inspection of the first equation we 
perceive that as the angle diminishes (let. 4649), and the 
resultant A D approachesto2 s—the force also approach- 
ing to 2 F—both numerator and denominator increase 
in the same ratio, and therefore @ is unaltered, because 
double the force produces double velocity in the same 
time. Bat if we double both F and s in the second 
equation, tho numerator becomes quadrupled, and 
va becomes quadrapled—that is, v becomes doabled in 
consequence of a double force having acted through a 
double space upon the same mass. But in projectiles 
the space s ie the length of the gan, minus the charge, 
and does not alter materially, therefore to prodnce 
4% or 2 r, the force F must be quadrupled. For 
example, let the side of the parallelogram be 6ft., 
representing Olb., then the diagonal ultimately becomes 
12ft., representing 12ib. That is, s = 6, and si = 12, 
also F = 6, and F; = 12. Let M = Ailb., then, if 
Mariae Engineer” will insert these values in equa- 
tion (2), he will indv = ./96 = 9°76ft., and vl = ,/884 
= 19-5ft. per second, and by uding equation (l), ¢ in 
both cases is = ./1°5 = 1:092". By inserting s = 6, and 
Fi = 24, he will obtain vl = 194 as before, bat ti will 
be = ,/'875 = 46“, or half the former. This is the 
same as if the body was a projectile. 


Crawford Eouse, Rochdale. Wu. MoNavuaar. 


ENGLISH MECHANIC TURNERS’ SOCIETY. 


14885. — Has Faber any practical suggestions to 
offer on the formation of the above society? if so, I 
for one shall be glad to co-operate with him. Several 
weeks ago I proposed what I deemed best, but met 
with no response. One thing I will state, if six gentle- 
men will start the affair, I will give the said six gen- 
tlemen gratuitous insight into my own business—viz., 
general band and cirenlar sawing ; at present I have 
no Jathes at work, or I would include that, but have a 
portion of room I could spare in my mill for that par- 
pose ; after which, if the society was advertised in the 

GLIsH MECHANIC weekly, I would fix up a general 
workshop on certain terms, and inclade instruction in 
the following branches:—Ornamental tarning, fret- 
cutting, sawing, oabinet-making, and carving. Being 
well known in the trade, I woald advocate the society 
to my best ability. I hope to hear from some of our 
old subscribers soon. 


15, Dias- street, London, E. SAMUEL §MITHER. 


ADJUSTING MAINSPRINGS. 


[4886.]—I Au afraid many will be misled on one point 
in “ Seconds’ Practical Watchmaker’s,” article upon 
adjusting mainspring, p. 529, firat colamn : “ If the rod 
passes over equally except the last turn, hesitate 
whether any farther alteration should be made," and 
so on, and he states it can be safely left so, as no 
watch is supposed to be let down. Now, many watches 
are allowed to go down, customers forgetting to wind 
them up atnignt. Mainsprings frequently lose their 
power, and the spring not being set up to take the last 
turn over the samo as at first many evils occur. The 
watch loses time, the chain gets oat of position on 
barrel, and I have had watches brought in with the 
chain quite loose on the barrel for the want of the 
adjusting rod passing over the last turn tho same as at 
first. Cox VERSION, 
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SPINNING TOPS AND GYROSCOPES. 

(4887.]—I Trak it should be obvious to any one 
whose attention has been attracted to this subject for 
the first time by reading some of the most recent 
letters upon it in the Ex OLISsH MECHANIC, that these 
letters are but the continuation of a discussion, and I 
think that such a one should read and study the whole 
of the discussion before venturing to tako part in it 
himself. If “J. K. P.“ (let. 4718, p. 663) had done 
this I believe ho wonld not have commenced his letter 
in the manner he bas done. Even if be bad carefully 
eonsidered the very letter of mine to which he refera, 
I fancy he wonld have hesitated before referring to 
the fact of a spinning-top commonly rising from an in- 
clined to a vertical position under ordinary circnm- 
stances as contradicting my atatement, for that state- 
meut did not refer to ordinary circumstances, but to 
the case supposed by Gy,“ in which friction and 
resistance of the air were assumed to be absent. The 
problem of explaining why a top not only does not fall 
but rises (under certain ordinary circumstances)is a very 
interesting one, but cannot be grappled with until the 
explanation of the top’s not falling is thoroughly under- 
stood. It may seem paradvxical, but it is nevertheless 
the fact, tbat the rising is dne to the frictional action 
of the top’s peg on the horizontal supporting surface. 
And this action is a compound one, as is shown by an 
interesting experiment to which I have already 
referred (January 7, 1870). Take a common gyroscope 
with its one ring, and fix a short per to the ring almost 
in the continuation of the axis of the wheel; the gyro- 
scope can then be supported on this peg in the position 
of a common spinning-top. If the peg were exactly in 
the continuation of the axis the ring would very soon 
acquire the velocity of the wheel and make the con- 
ditions the anme as those of a common top, but when 
the peg is the least thing to one side it prevents the 
ring from acquiring the spinning motion from the 
friction of the journals or pivots. The spinning- 
motion is thus, as it were, separated from the gyratory 
motion, the ring and peg having only the lattter. Well, 
when this apparatus is set (with the wheel spinning, of 

conrtze) on a hard surface like glass with the axis in an 
inclined position, the inclination of the axis from the 
vertical increases; but if the peg is set on a surface 
like that of rabber or leather, the inclination decreases. 
As the ring does not spin it can be taken hold of 
whilst the wheel is spinning, and during one ordinary 
spin of the wheel, the apparatus may be repeatedly 
transferred from the hard to the soft support and back 
again, and so be made to rise and fall several times 
alternately, thas showing that the change is not caused 
by the gradually-diminishing velocity of the spinning 
motion. I have already said that those attempting to 
explain the action of a gyroscope or top have to deal 
with several phenomena besides the ordinary one; 
this rising or falling, according to the nature of the 
support, will, I imagine, be found rather a puzzler to 
somo of them. 

Now, for another phase of the subject, in reply to 
„Gy“ (letter 4720, p. 564). Imagine friction and 
resistance of the air absent—imagine the point of the 
top’s peg supported on a fixed point, with perfect 
freedom for the top to spin, and with perfect freedom 
for it to assume any inclination, even an inverted 
position, but not able to leave the fixed point 
of support. First, suppose the top is not spinning, but 
is placed in an inclined position and let go; it wil 
swing for ever like a pendulum continually rising to 
the height from which it falls alternately on diametri- 
cally opposite sides of the point of support. Next, 
suppose the top to have a very slight spinning motion 
when it is let go, it will swing, but not exactly as 
before—it will always rise again to the same height, bat 

the position into which it rises will not be diametrically 
opposite to that from which it falls. If the change of 
position is measured by a horizontal angle of 180° in 
tho first case, it will be measured by a smaller angle 
in the second case. Then, as the spinniug velocity 
imparted to the top is assumed to be greater the hori- 
zontal angle will be less; and as this angle is less 
so will the angle of descent be less. If the top has 
any spinning motion at all it does not pass through 
the lowest point, bnt swings past it on one side, as it 
were. Supposing the first swing of the top measures 
40° horizontally the next swing does not take place 
backwards throngh the same angle to the starting point 
but onwards, so that atthe end of the second swing it 
will be 80° from the starting point. Whether the top 
will swing to the right or the left of the starting point 
depends simply on the direction of the top’s spinning 
motion. If the spinning velocity of the top is very 
great the horizontal and vertical angles of each succes- 
sive swing will become very small, so that the centre 
of gravity of the tep will move round almost hori- 
zontally. Bat for the centre of the top to move 
round quite horizontally a certain horizontal force or 
impulse must be added to the other conditions, as was 
fir-t pointed out by Poinsot, and the slower the top’s 
spinning velocity is the greater must this horizontal 
element be to produce the common gyratory pheno- 
menon. In atop, or gyroscope, under common con- 
ditions this horizontal element of force becomes sup- 
plied through friction, resiatance of the air, and other- 
Wise in a very curious manner. As tho spinning 
motion of a top decreases its gyratory motion in- 
creases, and for a time the horizontal element in- 
creases also, but eventually this element is not sufå- 
ciently increased, and the awinging motions begin to 
appear in what is known asthe wobbling of the top 
jurt prior to its coming to rest. 

If, then, “ Gy“ wishes a top to gyrate with a very 
small spinning motion in the mannor in which it docs 
when spinning rapidly he must contrive means to 
supply the necessary horizontal impulse and to main- 
taiu the spinning motion. 
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It must not be suppo3ed that in the fqregoing I have 
proposed to explain any gyroscope phenomena: I have 
merely stated what would be the phenomena exhibited 
under certain conditions, with a view of leading 
others to consider some of the less known parts of the 
subject, and thereby, perhaps. arrive at a better eom- 
prehension of the interesting phenomena of rotary 
motions. 


Glasgow. E. H. 


PROPERTIES OF THE GYROSCOPE. 


{4838.] —Tuis false-ex planation mania seems hydra- 
headed! The gyroscope does not act “according to 
Hoyle,“ at any rate, not according to the William Hoyle 
at p. 582, August 23. His explanation is not anlike Mr. 
Proctor’s at p. 446, 21st Jannary, 1870, and itis equally 
faulty. He does not correctly apply the proposition he 
refers to as Frisi's, paragraph 15. According to that 
proposition, and ander the conditions stated, the body 
will““ revolve on another” axis; therefore, nat on the 
axis constituting the centre lise of the whee.’s spindle. 
Again, the new axis will be“ in the same plane, which, 
in the case considered, is the horizontal plane. There- 
fore the end of the spindle must be outside of the new 
axis, and it (the end of the spindle) must, in taking 
part in the rotation of the body about the new axis, 
begin ta move either upwards or downwards. The com- 
plete application of the proposition would show that 
the spindle should begin to move downwards. The 
proper application of the proposition is a step towards 
the explanation of the ordinary gyroscope phenomenon, 
bat it is obvionsly not the whole explanation, for we 
know the spindle does move horizontally and not 
downwards. I submit that Mr. Hoyle's sixth paragraph 
is not an explanation, but a mere guess at what is sup- 
posed to take place, and that nnless the assumption in 
that paragraph is granted his whole attempted reason- 
ing fails. Clanse 1 under paragraph 16, is incorreet 
and inconsistent with 2. The orbital motion or gyra- 
tion would not be accelerated if the spinning motion 
were maintained uniformly. The acceleration observed 
arises from the gradaal diminution of the spinning 
motion. 


Really, Mr. Editor, I think it would save valuable 
space, when correspondents send you new attempts at 
explaining the gyroscope, if before printing their 
papers you would first ascertain whether they have read 
and studied the many letters you have already published 
on the subject, and particularly whether they are pre- 
pared to explain not only the common phenomenon 
1 also the other phenomena referred to in those 
etters. 


In reply to J. M. Taylor (let. 4719, p. 564) the whole 
weight of a tree @r let us say of a non- spinning top), 
when in the act of falling, is not exerted at the base or 
point of support, and it ia a part of the explanation of 
gyroscope properties to show how the whole weight is 
exerted at the point of support when the top is 
spinning. Bat when a top spins in an inclined posi- 
tion the peg point is affected by something besides the 
downward pressure of the weight; for supposing the 
peg point were upon a perfeotly frictionless horizontal 
surface it would not remain stationary, bat would de- 
scribo a cirole in auch a way as to keep the centre of 
gravity of the top vertically over the contre of that 
circle. Ifa common gyroscope, instead of being set 
on the usual pointed supporting pillar, bo set on a 
pointed support capable of horizontal motion this 
tendency of the gyroscope to keep the centre of gravity 
of tho floating mass in one spot will be exhibited, and 
may be made to produce a variety of very curions 
movements. I have tried it with the horizontal motion 
of the supporting point limited toacircle by fixing 
that point on the outer end of along bulanced lever 
set on a stationary pointed pillar. In this case the 
inertia of the lever and the limitation of the motion 
combine to affect the results, whilst theso may be 
varied by starting the gyroscope from different posi- 
tions. One half gyration of the gyroscope tends to 
move the lever in one direction and the next half 
gyration in the opposite; and in ono experiment one 
half gyration may be got to simply neutralise the 
momentam derived from the preceding one without 
actually producing reverse movement, so that the lever 
moves round always in the same direction, but inter- 
mittently. 


Glasgow. E. H. 


DEATH OF THE CRANK. 


(4839.] —“ G. J. H.“ (let. 4708, p. 561) calls attention 
to a supposed American invention, Me. Morton's 
Substitute for the Crank.” Tho very same plan, and 
several others, for changing an alternate rectilineal 
into a continuous circular motion I proposed to several 
engineers in 1862, but could not prevail apon them to 
take itin hand. Mr. Morton, however, is wrong, if he 
asserts that the dead points are the cause of the loss 
of nearly one-half the power in the crank, for, theo- 
retically speaking, as is well known by all engineers, 
there is no loas of power; it is trae that the connect- 
ing rod only exerts the greatest force at half centre, 
which then gradually diminishes to zero as the dead 
point is reached, but what is lost in power is gained in 
distanco, for it is ovident that the circle is greater than 
twice its diameter, and in this mauner the direction of 
the forco is changed withont loss. 


In my endeavours to got the invention introduced, I 
could only urge, as generally made, that cranks and 
their connections were subjected to great strains, which 
must cause a loss of power, and this view seems to be 
correct, seeing that there is an occasional smash, 


CnANGEI, 


BEE MANAGEMENT.—FEEDING. 


[4840.] —In a former letter I advised all those who 
had weak stocks to commence feeding their bess forth- 
with, and, lest it might have seemed whimsical, I 
repeat the advice, notwithstanding all that may have 
been written about October feeding, and deliberately 
say that now, when the honey-crop is failing, and the 
queens are relaxing in their ovipositing, is the time to 
supplement the one, and stimulate the other, if the 
said weak stocks are worth any attention at all. Lang- 
stroth’s “Old Fogey’’ will say, Who ever heard of 
such a thing? Feeding bees in the middle of 
August; in such beantifal weather, too! Absurd, and 
80 on. 

Well, air, Old Fogey has had his day,” and a 
pretty long one it has been; he has stack to his tert 
for several thousand years, and has crammed all his 
disciples with hia antiquated ideas, until it is al most 
wicked and against nature to suggest any alteration or 
improvement, and, as a consequence, the qnestion of 
bee-feeding and bee-feeders is as little understood as 
ever. Before feeding at all, the cause of weakness 
should be correctly ascertained, for there are some 
causes which feeding will not remove; for instanca, 
the disease called foul brood, which is always progres- 
sive, and apparently incurable. A hive overcharged 
with pollen cannot be strengthened in bees by feoting, 
bat may be increased in weight, but after giving 
several empty combs for those filled with pollen, the 
breeding of young bees may be promoted by gentle 
feeding, and this should be done now, for as no young 
bees will be hatched ont for at least three weeks, and 
the stock will be dwindling all that time, the impor- 
tance of immediate action cannot be over estimated. 

Queenlessness after swarming is a very common 
cause of weakness, but this, of course, cannot be cured 
by any amount of feeding alone. It is necessary to 
provide the stock with a queen, or givethem the means 
of raising one for themselves, but as the latter leaves 
a chaneo that the young queen may fail in hor search 
for a drone, and as at least sixteen or seventeen days 
would elapse before oviposition commenced, and three 
weeks more before the numbers of bees would in -reage, 
the former procesa is much to be preferred, but when 
the cost of a queen is an insuperable diticalty, it will 
be necessary to extract one from a fail hive (by driving, 
as described last week), and give it to the weak one, 
leaving the strong stock to raise a new one for them- 
selves, and then by feeding to stimulate the qneen to 
increased exertion in her new home, and this it is 
almost unnecessary to say should be dene now, if 
hitherto delayed. Another great cause of weakness is 
the hiving of late swarms without giving them help at 
first, and in their case what can possibly be gained by 
delay? Simply nothing, but on the costrary much 
valuable time and opportanity lost, for by feeding 
gently and continuously now, the queen will be stima- 
lated into enlarged oviposition, the bees would probably 
enlarge the combs, and fill the hive, and even if more 
drone comb should be built than might be required far 
the ensuing year, it will be easier to excise that for 
use in supers, than it would have been to keep the 
stock through the winter by any other means, 

A fifth canso is the presence of an antiquated queen, 
against which boe-keepers cannot be too strongly 
cautioned, for as physically she becomes unable to 
deposit sufficient eggs to keep up the mnumorical 
strength of a hive, so does the hive gradually become 
overcharged with pollen, and although after her 
natural autumn repose she may in spring be enabled 
to lead off a swarm it will be necessarily a small one, 
and later on many of her progeny will be attenuated 
and physically unable to laboar, and hundreds of them 
will be killed by their stronger brethren, aud cast oat 
as usoless. These attenuated bees are little fellows 
with small pointed tails, which are, if Italians, in- 
variably jet black, but on the abdomen near the 
thorax there is usually one bright broad yellow band. 
In this case a new queen should be substituted, and 
the same principle of feeding adopted as in the former 
case, and the best time to do that is now. A sixth 
cause of weakness may be the presence of too mach 
drone comb in the hive, and the consequent preponde- 
rance of non-workers, which are large consumers; this 
may arise from the stupid practice of cutting eat 
honey-comb from stock hives, and leaving the bees to 
fill the space again, in which, as I have before 
remarked, they almost invariably build drone comb. 

The remedy in this case is to feed so as to stimulates 
the breeding propensity to the utmost now the drones 
have departed, and in early spring to remove all the 
drone comb so as to prevent the early breeding of 
drones, and later on, as the strength of the stock in- 
creases, and the more breeding space is required, the 
bees will build a large proportion of new worker comb. 
The indiscriminate cutting ont of honey-combd from 
the stock hive is abont the stnpidest folly a bee-ke 
can be gnilty of, and is almost sure fo resalt in the 
ruin of the stock. In large hives with movable combs 
it is sometimes good policy to cut ont the drone comb 
from the stock hive, and fill up the apaces thas made 
with worker comb if it can be obtained. In practice I 
very seldom exchange combs from one hive to an. ther, 
having such a wholesome dread of transmitting 
disease, beside which it is seldom that the combs of 
different hives will exactly fit each other, not withstand- 
ing their“ interchangeability.“ as it ia called 

Let me again advise that all feeding be done forth. 
with, so that the bees may evaporate the moisture 
from the hives before the cold weather prevents they 
sealing it over. 

Dysentery is a disease which is soldom diecoverad 
until it is too late to repair the mischicf, Fualness 
at the entrance of the hive is no poai ve index. aa u 
is generally left by the bees as they return to the hire 
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after their cleansing flight, which is perfectly natural 
and healthy. Bat when the bees are physically unable 
to take tbat flight, and perforce, exade the filth inside 
the hive, and so poison the whole atmosphere, and 
further vi'iate the already vitiated honey, and bees 
die and rot in between the combs, tben it is that the 
effect of late feeding and ill ventilation become ap- 
parent, and dysentery is rampant. 

It is a physiol vical fact that bees in a healthy con- 
dition always evacuate their fæces on the wing, and 
never in the hive nnless diseased; indeed, beea that 
are the anhjecta of dysentery in cold weather, often 
actually burst, throngh the formentation of their food 
within them, and smear their combs and their fellows 
with the filth, causing increased disease and death, and 
antil the cold spell is broken, the bee-keeper gets no 
gign, and when the discovery is made it is often too 
ate. 


Hanwell, August 20. 


BEES AND BEEHIVES. 


[4841.}—THE perosal of Mr. Abbott's prescription 
to W. T. L. (see reply 12392, No. 883) of a course of 
„ Langstroth,” suggested the idea that by the eame 
means I, tov, might be purged of some misconceptions, 
and might find it a nsefal tonie, not only for next 
spring. but for this autumn and winter. Accordingly, 
the Hive and Honey Bee,” published by Lippincott, 
Philadelphia, was procured and has been read with 
some care. Notwithstanding its cost—and it is as dear 
in proportion ae a Woodbury hive — I thank Mr. 
Abbott for the advice, and would urge many of your 
other correspondents to do as I have done, in the hope 
that, as Langstroth gays, we may become bee- 
masters as well as bee-kecpers. Space permitting, I 
should like to transcribe some of Mr. Lippincott's 
paragraphs, such as some of his Reqnisites of a 
Complete Hive,” and The Beekeeper’s Axioms,” but 
I will only ask room to print Oettl's golden rule 
Keep none but strong colonies.” Doing so, in 
twenty years there has not occurred a season in which 
the bees did not procure adequate supplies for them- 
selves and a surplus besides; neglecting this rule, 
the more money you invest in bees the heavier will be 
your losses.” 

Best thanks also to Mr. Abbott for his letter (1764 in 
No. 387), on transferring our ‘‘industrions subjects“ 
from straw skips to hives with movable frames. He 
must, however, forgive me for adding that this letter 
only increases nur regret that bis epecification of the 
hive he now nses is still deferred. If he cannot give it 
us at once, I hope he will answer the following queries: 
—(1) Shonld we do wrong—I mean, run the risk of 
having to begin again, because our frames are of wrong 
dimensions, or for some other reason—in following the 
mode of construction explained in letter 3162, No. 
350, provided we make the interior dimensions 20}in. 
x 17in. x łlin., and introduce the other improvements 
described in subsequent letters? (2) Should bottom 
boards be fixed ? Mr. Langstroth seems to prefer them, 
but for cleaning, for artificial warming, &c., the mov- 
able boards give greater facility. (3) If the hives are 
to be in a windy locality, would Mr. Abbott add a 
porch? For economy, it need not extend laterally 
much beyond the entrance, say 10in. wide inside; we 
might then use the triangnlar entrance-regulators, as 
well as a large alighting cloth. (4) Would it be 
profitable to procure a Ligurian queen at this time of 
year, or would it be safer to wait for the spring? 


E. T. Grays. 


C. N. ABBOTT. 


— 


TUNING KEYED INSTRUMENTS. 


[4812.] —I FEEL personally obliged to  Vertamnus ” 
for the attention he has given to my idea. Fiddles 
and fiddlers are not thought much of at any time, and 
now that the best of fiddies, or rather violins, are on 
show at the Sonth Kensington Museum, not more than 
a dozen persons assisted during the three hours I had 
the pleasure of viewing them—I mean the viols d'amour, 
o. I noticed that one of these instruments had the 
wires (for tone reflection, hardly repetition, eh !) with- 
out tuning-pogs, for they were merely stretched through 
holes in the bridge, and attached at either end of the 
breast by pins. This I call trusting to chance, for how 
could one tell if the wires would sound in unison with 
the gut strings unless tuned to correspond ? Another 
I found with the fall complement of pegs for strings 
and wires; so far so good, but I fully expected to see 
an improvement on this, by allowing the stopping to 
take place on string and wire together, thus inenring 
the peculiar whirr of sound in all the tones. I have 
no doubt many will regret not seeing this collection 
when it is too late. 

With respeet to my idea, I don't back it up as being 
firat-clas2, but I think there is more in it than “ Ver- 
tumnus ” seos as yet. First, I havea great objection 
to the finger-board being altered in the slizhteat 
degree. No, let there be a key for every finger, in the 
game way as you have a finger for every note while 
playing on the violin. Excuse my putting this 80 
curiously, but in violin playing the fingers form them- 
selves the action of the keys, and it is this I want to 
introduce in part in piano, organ, or harmoniam play- 
ing. By using two keys to the same string, or pipe, 
we bring the tone and ita expression more under our 
command. Mark the difference between a flute solo 
and the same tootled by an organ, yet give the organist 
a direct command over the pipes and there would be 
greater effect, besides better tuning. Vertumnus“ 
say s, A more serions objection is that the difference 
of tone is produced by so indefinite and uncertain a 
thing as the varying strength with which the note is 
struck.” Now, this I consider to be the cream of the 


whole affair. All solo instraments are conatracted s0 
as to be under the control of the player. The most 
perfect in this respect is the violin. Tho certainty is 
in the will of the performer, if he can play at all. 


Of! to the glass holder, and used as a bolder 


from Fpringing in the working of it. A cork or bang, 
aboat 2}in, or 2din. in diameter, dressed into shape 80 
as to be pleasant to the band, is fastened with pitch on 
in the 


course we must have an instrument conatructed to working. Great caro mnst be taken in making the 
produce certain sounds, and where there is a keyboard grinding tools to the exact radii, aud also in working 
varions appliances are used (under the control of the them true before the lens is worked on them. The 


player). 
not for a lever to come down on a string always in the 
same style and place; and as our object is to insnro 
perfect harmony by better tuning. I cannot conceive 
anything better than that each string, pipe, &c., should 
be under the performer's will. I beg to state that the 
hammer, or the wind, would have nothing to do with 
changing the tone, any more than the bow of a fiddle 
does now. The same wind and the same hammer 
would do, but another action must be given to thouther 
key to produce another tone when it is pressed down, 
naing the same hammer as the first key. So half the 
bammers and half tho strings are dismissed, also half 
the pipes and half the size of the organ, &c. 

With respect to the third objection, Iam to blame 
for making au obvious mistake, for if the lever presses 
on the string as the finger does, a higher tone is tho 
consequence. I supposed the key note to be C, and 
reckoned down to B, wherens I should have gone np to 
C sharp; and this makes all the difference, as I have 
no doubt Vertumnus will see, for here we are out of 
the way of the major sevonth, and continuing the pro- 
cess with every key, yet having the complete keyboard, 
we can play with facility all the chords and discords 
that happen, nine hundred and ninety-nine times out 
of a thousand, in any species of composition. I have 
played on a keyboard constructed ou this plan, and it 
answered better than the present one, for it gave more 
power to the performer over the tone. I acknowledge 
that the major seventh will crop up in the more dill- 
cult keys, but so very seldom that I think that part of 
the question may be waived, or perhaps remedied by a 
movable keyboard that has been adjusted to Debain's 
harmoniums—an idea that I do not like "at all, at all.” 
Perhaps some other artist will help with an idea. 

FIDDLER. 


ON THE DISREGARD OF THEORY FREQUENTLY 
SHOWN IN THE CONSTRUCTION OF THE 
OPERA OR FIELD-GLASS. 


4848.) —Tuis kind of telescope has the rays of 
light passing through the object-glass in such a manner 
that except in the centre of the field of view only a 
portion of them falls on the eye-giass, that portion be- 
coming smaller towards the edge of the fleld. Thus, 
let P Q be the object, p q its virtual image—that is, 
the image which would be found only for the eye-glass 


CD. It will be seen from the diagram that only the 
rays falling on the upper part of the object-glass from 
P reach the eye-glass; hence, if the object-glass were 
not larger than the pupil of the eye in a greater ratio 
than the magnifying power of the glass bears to unity, 
we should have deficient illumination, and I think a 
small teld of view, owing to the excentrical refraction 
throngh the object-glass. Low powers only are suitable 
for theso glasses, PHILANTHROPIST, 


2 —— 


RADIUS OF SURFACE OF OBJECT. GLASS. 


(4844.]—In reply to Mr. Cash (let. 4696, p. 543), as 
he will spare no trouble in correcting his object-glass, 
I send him the following assistance, which I promised 
some time ago, and which his last letter enables me to 
give. The results of Mr. Cash’s last experiments have 
verified my belief, because the refractive index cor- 
responds very nearly to my own (for Chanco's dense 
flint, specific gravity 3:645; and crown, specific 
gravity, 2'553), and I bave found by experience that 
when their sheets of flint and crown class have one 
specific gravity up to the fourth place, the refractive 
index is the same. As Mr. Cash has tried or tested 
the flint and crown for veins, which his object-glass is 
composed of, he may grind them to the following radii 
—viz., with flint lens, specific gravity, 3:6453; with 
refractive index, 1:6375. Flint lens, first surface, 
convex, 156°0 — 26°0, radii = 63°40, RR = 195, 26˙8 
x 40:0, R = 32:0. Crown lens. white, specific gravity, 
2:5529; refractive index, 1:529. Focas for parallel 
rays, 72in. As rogards Mr. Cash’s doubts about the 
strength of the flint and crown lenses composing his 
object-giass, he can rest contented about that. There 
is no particular fault in a flint or crown lens having 
plenty of strength; the greatest fault is when the 
lenses are thin, which in many cases canses them to 
spring in the working, and when that is the case they 
are of no use. It is in microscope achromatic 
object-glasses that the strength has to be taken into 
account so minutely. Before commencing to grind 
his flint and crown lenses to the carves above, Mr. 
Cash must curve a piece of common plate glass, of the 
same size as the flint and crown lens, to the same 
curve as the other or opposite side to which he is 
about to grind, and must lay on it a piece of thin cloth 
dipped in melted pitch. On this the lens mast be 
fastened, and every surface he grinds he mast fix a 
glass holder on the opposite side, to prevent the lens 


| 


All I want to see is more variety allowed, and | tools mast be worked in pairs, to trae each other: 


and in working the lenses care maat be taken that 
tho lens is turned and in the hand rezalarly 
abont every ten strokes taken with the lens. [a 
grinding and polishing six sizes of emery are generally 
ased in finiug the lens after it has been ground up on 
the true tool. A cement for polishing object-glasses is 
made by mixing lampblack with soft pitch until it 
beoomes hard, when it is softened to the proper state, 
according to the work for which it is required, by the 
addition of beeswax. If Mr. Cash is any where near to 
Shoftield, and will advertise his address, I will send him 
n pioce of cement which will be suitable for a room of 
70° temperatare Fahr., which will save him a deal of 
trouble. I would have given the recipe for it, but it 
would be hardly fair, because it bas cost my late 
father and myself a nice fortune; when I have done 
with it I may divulge the secret. The cement, the 
ingredients of which are given above, is n gond one, and 
has polished good object-glasses ap to 10iu. dinmeter, 
though I have not seen it for several years. As regards 
eyepieces, I send the proportions for three or four 
powers of the Haygheunian form :— 


A eyepiere: First lens, 7Oin. focus, diameter five. tenths 
of an inch, plano convex; second lens, 1 50in. focas, 
diameter nine-tenths of au inch, plano conver, 
diameter of stop six-tenths of an inch, distance frora 
lens to lens (inside measure) 1˙10in., exact power 70 
times. 

B eyepiece: First lens, 0.50 in. focus, diameter throe» 
tenths of an inch, plano convex; second or field lens, 
1°25in. focas, diameter six-tenths of an iuch, plano 
convex, diameter of stop four-tenths of an inch, distance 
from lens to lens 0°85in.; power abont 110 times. 

C eyepiece: First lens, 0:30in. focus, diameter two- 
tenthe of an inch, diameter of stop two-tenths of an 
inch; second or field lens, 0°70in. focas, diameter five- 
tenths of an inch, distance from lens to lens (exact 
inside measure) five-tenths of an inoh; power 160 
times. 

D eyepiece: First lens, 020in. focus, diameter 0'15in., 
diameter of stop, 0-15in.; second or field lens, 0:5Vin. 
focus; diameter O'tin., distance from lens to lens 
85-100ths of an inch, power 250 times. 


If Mr. Cash will follow these instructions exactly, he 
will have a different and a better instrument than he 
would have had if Mr. Vivian or I had sent him the 
curves to alter his object-glass to. On its presont 
principle it would never have made a good one at the 
best. I have no doubt but Mr. Vivian—if he has had 
much practice in tho constraction of large astronomical 
telescopes—knows that objeet-glaszes groand with the 
inside surfaces to fit, or as he recommended (the 
crown slightly deeper in radias on the inside surface), 
never make a first-class telescope; I do not consider 
one worth its mountings. The greatest fault with Mr. 
Cash's object-glass at the present time is the bothera- 
tion of the inside surfaces fitting; or in the working 
very probably the crown has worked slightly deeper, 
and when it is scrowed up in the cell canses the crown 
lens to tip, and prodaces the effects Mr. Cash speaks 
of. Before I closo this letter I wish to remind him to 
be very very carefal in the re-centreing of his objecte 
glass after he has worked it to the curves I have sent, 
which will, Ihave no doubt, make him a good telescope. 


Shetheld. WiıLLIaM OLDFIELD. 


ECONOMY IN USING COAL.—STOVES. 


(4845. —" PRHIILo.“ in his interesting letter (4723), 
retors to the escape np the chimney of a large propor- 
tion of heat dorived from the fuel; it is a fact, and one 
which was observed and commented upon, both in Eng- 
land and abroad, more than thirty years ago, one 
writer fixiug the waste at seven-eighths, another at 
fifteen-sixteenths of the whole, bat a better plan, 
though diligently songht after, has not yet been found 
(except in theory). Practical experience shows it to 
be one of the least of the evils attendant upon the 
production of artificial heat, while its use as a means 
of ventilation to an apartment in which persons live is 
a set-off against its extravagance. Perhaps the point 
which deserves more attention in stoves is the exact 
angular form which is calculated to radiate the hoat 
to the grentest extent—the one familiarly known as 
the “ Register" is the nearest approach to the perfect 
form. To avoid this waste of heat with open stoves, 
Dr. Arnott invented a close one, more than thirty 
years ago, which it was thought would supersede all 
others; it has not done so, nor, on the other hand, has 
it been superseded by any other of the like principle. 
One of Dr. Arnott's stoves was titted up in the Customs 
House, where a number of clerks were employed, and 
in as far as it thoroughly heated the large apartment, 
at a very trifling cost, it was a success, and effected a 
great saving of fael, but in a short time it had to be 
removed, being very injurious to health, for like all 
close stoves, which necessarily warm the alr by con- 
duction, instead of radiation, it destroyed the hami- 
dity of the atmosphere, so I think wo shall have to 
waive the objection to open chimneys for the present. 
Again, British prejadica is in favoar of the present 
plan. Our people are very sentimental regarding & 
cheerfal looking fre, which cau scarcely be enjoyed 
without an open chimney. Of coarse, these remarks 
do not apply to cooking stoves of any kind. 

TINTUB. 
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SCREW CUTTING. 


(4846.] — PERHA rs a few tips from “Jack” would not 
be amiss, and enlighten some of our junior hands. 
First, we will start with the tools requisite for the job. 
These, though not absolutely necessary, will facilitate 
the operation. These few sketches will illustrate what 
is wanting. First get a piece of saw plate abont an 
inch (see Fig. 1), with a small prick punch put a 
centre in one angle A, take a pair of dividera and strike 
a quadrant BC, true the edge up AB to the centre, 
and the other edge, A C, truly square or at right angles. 
Divide the quadrant C B into nine equal parts, take 
51 parts, as shown at D, and draw a line through the 
centres, D A. File up truly to the lines, and thus you 
are furnished with the angle 55, the angle of Whit- 
worth’s threads in general use, in the shape of a cone, 
and of which B D is the base. Keep this as a standard 
gauge. Now take a piece of the same stuff—saw- 

late or sheet steel, I mean—and, filing it true upon 

e edges, and parallel, about giv. or jin. wide, and 
from ifin. to 2in. long (see Fig. 4 F), take your 


F/C.2, FIGs 0 


square, and place the stock against the planed edge of 
your lathe-bed, the blade resting upon the bed. Apply 
one edge to the stock and the angle piece, with the 
base B D at 2, keeping them both together. Mark the 
angle off upon Fig. 4, A B, which is 27, and half file 
this off trne, then reverse the order of things, and, ap- 
plying the square blade upon the other side, apply your 
angle to the square blade, Z 2, the bare B D being to 
the blade, and mark off the angle W 8 in F 4, and, 
drilling a fine hole, file it carefully out. This, squared 
off at T, constitutes the screw cutting gauge. 

Figure 5 is an adjusting stop to regulate the 
feed of cut and dispense with the chalking operation. 
It is made to fix upon the slides, either a tool stock 
alide or transverse slide, and can be made of a piece of 
fin. or gin. square iron. G is the fixing or clamp, 
screw. In H a screw is put—a screw for the regulating 
of the cut, with a milled head, and acts against the end 
of slide. If made in the first instance with the dotted 
addition, it will suit most lathes. I (Fig. 8) is a gibb 
which, if fitted in J, gives it a longer bearing. Fig. 6 
shows front and top of a acrew tool, which, with some 
there is so much bother about to have twisted the same 
angle as thread, which is not needed, the rake of thread 
will give you clearance upon one side, therefore yon 
ean leave it wall-sided, as shown in the dotted line 7 
P N, supposed to be the piece upon which a screw is to 
be cut, L L 9 is the shape of tools for a bracket thread, 
10 a tool for a thread for a metal screw for wood, 11 
position of V tool at work, 12 for square thread, the 
diagram of which I shall have to refer to again, 18 
how the work is to * by steps, and G 14 
the practical and best rake of comb or chaser, thereby 
keeping the proper angle and depth of thread, not like 


15. Straight tip No. 1. JacK OF ALL TRADES. 


[4847.]—' APPRENTICE TURNER ” (let. 4760, p. 589) 
is quite right in saying that shopmates are afraid of 
another knowing the “ tips.” I will give him one of 
my tips,“ as he terms them. Suppose he wants to 
cut ten threads per inch with a leading screw of two 
pna Multiply the wheel upon the lathe spindle by 

the number of threads required to be cut, again 
multiply by small wheel on the intermediate spindle, 
divide by the large wheel on the same spindle, and the 
result will be the wheel required on the leading ecrew. 


20x6 1 = 50, the wheel 


required for the lathe - screw; this is compound 
or double gear. Now, suppose I am going to 
cut (say) eleven threads per inch, which is gas 
thread, and also odd pitch, I just find the wheels 
by the above-mentioned rules, then mark the face or 
chuck-plate with chalk, also a mark on the lathe 
spindle opposite, a small piece of wood or chock against 
the loose headstock; this is to allow the saddle to come 


For example, 


against it when the tool is beyond tho work required 
to be cut. This piece of wood is instead of the mark 

on the lathe-bed, which I think would take too much 
time to bring the saddle exactly np to the mark. If 

he got it past the mark, or not quite up to it (say a 

sixteenth part of an inch either was), he would still be 

able to get the nut into gear, and also have a cross 

thread for his trouble, whereas if he uses the wood it 

would be an impossibility for him to get the saddle too 

far back. Screw CUTTER. 


AURORZ BOREALES AND GALES. 

[4848.]—In the Weston Mercury, a short time ago, 
TI read a letter signed O. S. Round, having reference 
tothe supposed connection between aurors# boreales and 
the occurrence of gales. The writer made the remark 
that subsequently to the display of aurora on the even- 
ing of August 3rd last, within 48 hours we should have 
a gale,” and so it turned out, as August Bth testified, 
for it blew a tremendous gale throughout that day. On 
reading this I determined to test, if possible, the accu- 
racy of the statement. An occasion soon occarred, for 
on the evening of August 8th T witnessed from this 
town (Weston-super-Mare), a somewhat bright exhibi- 
tion of the aurora borealis. I observed the streamers 
for some time, and noticed with what rapidity they 
changed both ia their positions and in their intensity. 
On Angust 10th (1. e., within 48 hours after the occnr- 
rence of the aurora), & tremendous gale blew, and it 
was scarcely possible to make any headway against the 
extreme force of the wind. This fact supports Mr. 
Round's statement, and it would be interesting to refer 
to former meteorological registers and endeavour to 
find if there is any corroborative evidence forthcoming. 
No doubt many of your scientific readers have sufi- 
cient data in their possession to enable them to 
accomplish this without mach difficulty, and I think it 
would afford matter of interest if they would send you 
the result. 


August 81. WILLIAN F. DENNING. 


GREENHOUSE HEATING. 

[4849.]—Wrru your permission I will give an out- 
line of an apparatus used in connection with atmo- 
spheric burner described on p. 592. The sketch will 
fully explain it. Over the burner A is placed a cone 
of sheet iron B, or, more correctly, the head of burner 
is inserted some distance into cone, which concen- 
trates the intensely-heated current, and directs it into 
Sin. bend and short Sin. pipe in connection therewith. 
As the cone would quickly become white hot, a second 
cone C C is placed over and surrounding the first, leav- 
ing an air space of fin. all round. As a consequence of 
this arrangement (which is common in sunlights, a 
rapid current of air rashes up between the cones, keeps 
B from overheating and destruction, and, what is more 
to the purpose, sends almost all the heat into the 
greenhouse. The outside cone is fiatted in against the 
inner one st three points at the bottom, and riveted 
to it. Pipes bin. inside diameter are laid through the 
house as required, and suitably connected with the first 
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Sin. pipe. A chimney at the farthest end completes 
the apparatus. The joints are made with fireclay, 
made into stiff paste and rammed in tight. About 30 
feet of Bin. downspout piping will absorb the heat 
generated by gas from two No. 3 burners. The pipes re- 
quire a rise of about half an inch per lineal foot. In 
the greenhouse I speak of, Sin. pipes were first used, but 
the first fow feet absorbed most of the heat and burned 
the air; Bin. pipes obviate this, as the draught is more 
perfect. If the first portion should overheat it should be 
surrounded with sand. If of interest I can give a sketeh 
of avery effective fire-grate and arrangements for coke 
burning which I built fora friend. 
ATMOSPHERIO BURNER. 


[Please send.—Ep]. 


THE WASHINGTON SPHERICAL REST. 


[4850.] —YESTERDAY and to-day, before breakfast, I 
fitted the T rest of my 4in. centre lathe with a brass 
slotted tool post, and bored it with two holes for an 
axis secured in a shifting block between the ways of 
the lathe bed, so as to fit it for spherical turning. 
The spherical rests described in the books, 80 far aa I 
have seen them, are complex and costly. This arrange- 
ment is cheap, and a few hours’ work makes all the 
additions to the lathe needed. It will turn, having two 
holes for the axis, balls from Gin. to jin. diameter. 
Possibly it may be interesting to some of your mecha- 
nical amateurs, who, with a good spherical rest, could 
quickly turn their own croquet and billiard balls. 
This plan dispenses with everything mot necessary, 
but contains everything really needed. The tool- 
post can be revolved right and left, so as to present 
the tool at a most convenient angle. It shifts, also, to 
regulate height of tool. 


It can be dismounted in a moment, and the ordi. 
nary T replaced. In usea slight tap with a hammer 
seta the tool into cut, a hundredth of an inch for the 
finishing cut. A gouge resting on the tool cuts away 
the superfluous wood before it, leaving only the light 
cuts to be done by the fixed tool. Plan and section 
iuclosed. 

REFERENCES.—a, braas or hard wood block between 
ff, ways of lathe bed ; b, screw passing through a, and 
through foot of the common T rest, e, section; Ak, lock 
nuts, j washer, i nut, c cylindric tool post of metal 
fitted to foot of T rest, T being removed, d tool held in 
slot of tool-post by screw g, k a second hole for the axis 
of motion, i. e., the screw, b, to be used in turning 
smaller spheres ; I pinching screw to hold tool - post and 
to adjust height and direotion of tool d. The bed of 
the lathe and the under surface of the T rest foot must 
be smooth aud even. This rest can be fitted up ina 
few houre, is cheap, effective, and as perfect in its 
action as those ten times as costly. 


Washington, U.S. GDES. 


CALCULATING WAGES.. 


(4851.] —Tuıs little table (let. 4788) would also be 
suitable for cases where odd half-hours were worked, if 
the pay ended with 6d. Thus, suppose 41} hours were 
wrought, and the wages for a fall week’s work to be 
25s. 6d., how much is to be paid? Adding, considering 
the 6d. as a half, we get 67. Opposite this in the 
Fable 291. 
Subtracting, we get 16. Opposite this is...... 


19 71 
The difference of these two sums gives the wages to 
be paid. The table would be useful for calculating or 
verifying ready reckoners. PHILANTHROPIST. 


MARINE AQUARIUM. 

[4852.]—WarLr acknowledging ‘‘Cupram’s" kind- 
ness (let. 4761) in communicating the result of his 
experience tothe readers of the ENcLisa MECHANT., 
I would point out that his plan is somewhat compli- 
cated, and to dwellers at a distance from the sea rather 
N and in regard to the expense is very 
little cheaper, unless made by the owner. A glaas 
aquarium, flat sides, to hold ten gallons, can de pur- 
chased for 10s. 6d. A less troublesome plan is to employ 
artificial sea water, which from the accurate know- 
ledge which chemical analysis supplies ua can be made 
to answer every purpose from the following formula :— 
To every 100 parts of the solid ingredients, common 
salt 81 parts, Epsom salts 7 parts, chloride of mag- 
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nesium 10 parts, chloride of potassium 2 parts; add 
water 2.900 parts, Of courae any quantity in these 
Proportions can be mixed np. The mixture should be 
allowed to stand a few days for the impurities to 
settle, it may then be ponred off; no living creatures 
should be pnt into it except weeds and plants for a 
few weeks, the water will thus become oxygenated ; 
carefully stocked and its contents well looked after, it 
will retain its pristine purity for a length of time. The 
above formula costs in preparation about 103d. per Ib., 
and where sea water direct from the sea is unattainable 
(where probably the majority of our fellow- readers 
live) is jast the thing. TINTUB. 


BOILER INCRUSTATION. 


(4853.]}—Havine noticed in the Mscwanic for 
some time back articles on the sabject of the formation 
and deposit, and the induration of the material, on the 
surface of the steam boiler plates, and the great difti- 
culty of removing the same, whether the said material 
was lime, magnesia, or iron, or, which frequently 
happens, a combination of all the three bodies. We 
for years bad grent difficulty in removing the scale, in 
fact, we conld only remove it by absolute chipping, and 
that very slowly and indifferently ; we tried greasing 
the plates, gas tar, both acids and alkalies in abund- 
ance, aud all without the least effect. I thought I 
would try an experiment with pigeon dung, and knowing 
it contained when fresh a considerable quantity of 
ammonia as well as other bodies we threw a quantity, 
about half a bushel of fresh pigeon dung, into the 
boiler—the first time about a year age, and have done 
the same each time it has been empty ever since, and 
have not had since then one particle of scale adhering 
to the plates since. The matter is thrown down, and 
when the boiler is let off is mere slatch at the bottom, 
which during the night dries into a powder, such as you 
find inclosed in this note. A CONSTANT READER. 


OUR MATHEMATICAL COLUMN. 


(4854.)—I am glad to see in our answers to cor- 
respondents" that one of our contributors bas invited 
our attention to the question of a mathematical column. 
It would, no doubt, be a boon to many.“ Only yes- 
terday a young friend of mine, who has read my 
MxucnHanic for a twelvemonth or more, confessed to me 
his difficulty in understanding the figures used in the 
scientific papers. To illustrate my meaning,” said he, 
“I cannot tell what is expressed here (p. 578) by 
specific heat 0'250; atomic weight 16°; atomic heat 4°” 
Now, my impression is that there are scores of readers 
of the ENGiisH MRCHANIC in alike predicament. Half 
the information it is capable of affording is lost, because 
every one does not learn decimals at school, nor is 
every one capable of teaching himself. If, then, you 
should conclude to act upon Mr. Biggs's suggestion, I 
have no doubt you will see the advisability of beginning 
at the beginning, so as to lead the minds of tyros up to 
the mathematical problems, and not to take it for 
granted that all readers of the ENGLISH MECHANIC are 
perfect, or even amateur, mathematicians. ee 


COAL IN IRELAND. 


(4855.]—Prruir me to correct Philanthropist’s ” 
(let. 4274) statement in one particnlar—viz., as to the 
Leinster coal formation: the coal of counties Carlow, 
Queen’s, and Kilkenny, being all the anthracite or 
stone coal, nor do I recollect that any of the bituminous 
sort is found in that province. When I was a lad, 40 
years ago, very little other coal was used in my native 
town, and that (called sea coal) was confined to sitting- 
room fires. Of later times I cannot speak positively, 
many of the old pits having been worked out or 
abandoned, and I do not know if new ones have been 
discovered or opened. At the time to which I refer, 
on a certain day in the week, housekeepers used to go 
to the coal market and purchase a load of coals just as 
they would hay or any country produce, but alas! like 
many other Irish industries, that is now a thing of the 
past. It would be a blessing to that land if the 
present excessive price of coals roused the people to 
utilise the bounties of nature lying just at their feet. 


A GL OW Maw. 


The Pathology of the Chignon.—M. Lindeman 
continnes (says the British Medical Journal) his inves- 
tigation of the parasitic bodies (Gregarinid) found on 
the false tresses and chignons commonly worn by 
ladies. They are to be found at the extremity of the 
hairs, and form tbere little nodosities, visible, on care- 
ful examination, to the naked eye. Each of these 
nodosities represents a colony of about fifty psoros- 
perms. Each psorosperm is spherical; but. by the 
reciprocal pressure of ita neighbours, it is flattened, 
and becomes discoid. Under the influence of heat and 
moisture, it swells; its granular contents are trans- 
formed into little spheres, and then into pseudo- 
navicellm—little fasiform corpuscles, with a persistent 
external membrane, and inclosing one or two nuclei. 
These pseudo-navicellm become free, float in the air, 
penetrate into the interior of the human organism, 
reach the circulatory apparatus, and produce, accord- 
ing to this author, various maladies—" cardiac affec- 
tions, especially valvular affections, Bright's disease, 
pulmonary affections." M. Lindeman calculates that, 
in a ball-room containing fifty ladies, forty-five millions 
of navicello are set free; and he concludes that it is 
necessary to abolish false hair, which often proceods 
from unclean persons. 


REPLIES TO QUERIES. 
— — 


*.° In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


(12311.]—Hydraulic.—I have a rainwater tank 
collecting the water from the roof of my house. It is 
5ft. deep; the water entera the suction pipe of the 
pump by a tube Gin. long at right angles to the pipe, 
and Gin. from the floor of the tank. A plentifal col- 
lection of soot is found on cleaning the tank once a 
year, sometimes forming a layer of dirty water din. 
deep, but not a drop of this sooty water is pumped 
up.—WILsE Brown. 


(123418. —Spanish Pronunciation.—I wish Mr. 
Wray would not insist on dubbing me our learned 
friend.” I know nothing of the Oriental alphabets, 
and cannot in the least say whether the Aeth (alao spelt 
cheth formerly, and now commonly transliterated by 
hh,) ia considered equivalent to the German and Scotch 
ch and Spanish j. I have seen a statement, in some 
grammar, that only one English word, alcohol, has the 
h made nsually equivalent to the latter. The Sanacrit 
letters represented by Ai, and gh, are said (as well as 
all those expressed by a consonant and A, as Lh, dh, &c.) 
to be really double sounds, that, in a perfect lan- 
gnage,” would only have needed a single character for 
h inserted betwean the mute and the following vowol. 
It is an interesting question what was the sound of the 
old English letter (always used till printing began) that 
has become y in a few of our words, as you and yet, 
while in the great majority it has become a silent gh 
(might, though, &c.) After throwing away the letter to 
make foreign type available, we have plainly lost the 
sound utterly.—E. L. G. 


12359.) -Sulphurous Smell after Thunder- 
storms (U. &).— Does not this arise from the conver- 
sion of the oxygen of the air into ozone ? as in a room 
in which electricity is being developed and the spark 
passes through the air, this smell is very sensible.—8. 
BROUGHTON. 


1123941.. —Fret Saw (U.Q.).—In what way is your 
fret saw mounted? if in a bow, your bow must be very 
weak, or you must have some back lash somewhere 
that wants taking up.—Jack or ALL TRADES. 


[12403.] Grease on Leather Bands (U.Q.).— 
I know of no process that will make them look new, but 
a great quantity of grease may be got ont by soaking in 
hot water and scraping, and the stains may be re- 
moved to a great extent by sponging with oxalic acid 
and water when damp. The above is a deadly poison. 
—JacK oF ALL TRADES. 


(12405.]—Botler for Model Steamboat (U. d.). 
—The worst of these things is not being able to get 
heat enough, because you cannot get them fired well, 
or a draught up the fiue. A boiler of the locomotive 
type would look and be best, and as large as you 
could conveniently get it in proportion for these things, 
if you wish to work them is ont of the question. Yoa 
could not do with less than a 2in. barrel, chim ney end 
IIin., fire box 2}in, and about 3tin. deep, and about six 
Jin. tubes through the barrel.—Jack or ALL TRADES. 


(12408.j—Brass Moulding (U. Q.).—I know of 
no process but mixing the lead and zinc, then adding 
to the copper.—Jack or ALL TRADES. 


(12410.)—Chemical (U. Q.).—This is a thing not 
come at as yot; copper, zinc, and Muntz metal do not 
do it, although they clean themeelves to a certain 
extent by the chemical action of the salt water by ex- 
foliation, but do not keep a clean bottom by any 
means.—JAcK OF ALL TRADES. 


[12418.] —Resistance of Steel Plates to Air 
Pressure (U.Q.).—This will depend npon the size 
of chamber. IfI recollect right this was tried upon 
the Epsom line by some foreigners in 1846-7 after the 
atmospheric tnbes were tried and found wanting.— 
Jack or ALL TRADES. 


[12422.]—Steam Power (U. &). Work your steam 
more expansively; a counter shaft with a pair of pulleys 
may assist you, making a slight difference of one- 
third or two to one.—Jack or ALL TRADES. 


(12425.)—Piano (U.Q.).—I should advise you to 
have a fresh board put in.—Jack or ALL TRADES., 


(12126.} — Unsound Pianoforte—If “A 
Subseriber's piano has become a rattletrap,“ which 
suffers the “rattles ” to escape out of the trap simply 
in consequence of ite soundboard being what many of 
us are, to-wit “a we bit crackit,” this evil may be re- 
medied two ways—First, by boring a small hole a little 
beyond each end of the crack, and widening the latter 
by running a common key-hole saw down it, thus pre- 
venting its sides from rattling against each other; 
secondly, by doing what my friend Fiddler "—in com- 
mon with many other fiddle fanciera—has, in all pro- 
bability, often done—viz., introducing rather thin and 
very bot glue into the crack, and thereby making a 
sound joint, which, by the way, is not a very easy thing 
todo. Indeed, the attempt is almost hopeless, anless 
you thrust the edges asunder by a wedge while you 
introduce the glue, and warm it afterwards, for which 
purpose a hot smoothing iron serves very well, if not 
held too near the wood. Of course, the edges of the 
crack must be bronght togetber and retained until the 
glue is dry. Asan open slot ina soundboard is said to 
diminish the loudness of the sounds, you may—after 
widening the crack with a saw, and smoothing them 
with a thin flle—glue in a slip of wood. The tiddie's 


belly —I mean the piino’s—then beenmes, for all prac- 
tical pnrposes, at least as good, if not—like the ancient 
coat offered for sale by the Israelite, not without gnile, 
who at once gold Old Clo’ and his cnstomer—" better 
than new.“ Shonld the sonndboard have sank under 
the downward pressure of the strings, the only remedies 
I know are firat to reduce the downbearings by intro- 
ducing some packing between the strings and the string 
plate—or the fillet of the bent side—when they rest on 
it. If, however, the downbearing be not excessive, suv 
not more than from 1 to 2 per cent. of the tensile force 
in the bass, from 2 to 8 per cent. from tenor C to pitch 
C, and from 8 to 6 or 6 per cent. in the higher trebles, 
the one thing needfal is to make the soundboard moro 
rigid. The best methods of effecting this are to block 
up the sonndboard until sofficiently arched, and, having 
“shot” the backs of the belly-bars, to glue on more 
wood so as to make them doeper. Also, if needful, to 
“fit” additional bars to the back or under side of the 
belly, and glue them on securely, inserting a few screws 
(about No. 6 or 8) from the front. See my article on 
“ Bellying,” printed in No. 877.—Tur HARMONIOUS 
BLACKSMITH. 


112444.]— Day and Night Telescope.—The only 
“ speciality ” T know of in the construction of day and 
night telescopes is that an eyepiece of low power is—or 
should be—provided for use when but little light is 
available for them. Much amplification cannot be 
allowed with small apertares say ljin. to 2in. A 4in. 
astronomical (achromatic) serves exceedingly well for a 
night-glass with a power of about 12 to 30, according to 
the amount of light, but not so very much better than 
a non-achromatic glass, becanse at night there is but 
little colour to be corrected. I once mado a night-glass 
—I don’t mean a glass of grog employed for a night- 
cap—ont of a Gin. plano-convex lens ground out of a 
piece of plate glass. The focus was about 100in. This 
was supported in a cell formed out of a piece of wood 
Sin. thick, with a recess 7jin. diameter (and a hole 
58/10 in. diameter), formed in it by turning out the ma- 
terial in the lathe—a wooden ring which fitted the recess 
being employed to retain the object-glass in its place. 
The tube was formed of four pieces of jin. seasoned 
American pine wood, and the tube carrying the eye- 
pieces fitted into a hole about ljin. diameter formed on 
a similar rectangular block. With this instrament— 
which, I fear. F. R. A. .“ wonld designate a rough“ 
—I could see far into the night,“ sometimes too far 
for my peace of mind, for with it I have seen things 
which strongly impressed me with the notion that all my 
fellow Chriatians—notwithstanding. I wasthen “young” 
myself—were hardly so modest as—THE Harmonious 
BLACKSMITH. 


(12457. -Geometry.—"‘ Bobo will not find any 
triangle in which my procedure does not produce an 
equal-sided rhombus; but perhaps the problem is to 
inscribe a rhombus whereof no angle shall be at an 
angle of the triangle, bat one at a given point on its 
base, as S in the figure (p. 546). The proposer did not 
say a given point,“ but simply a point of the base, 
which I assumed might be one of its ends. The pro- 
blem is possible, however, with any point, as 8, thoagh 
not so easy. As for P. W. H. J.,“ he merely describes 
how to make a rhomboid, but the engraver has made a 
trapezium.—E. L. G. 


(12483.]—Rewiring Old Piano.—From the, now, 
very unusually short compass of H. W.'s” piano— 
only five ootavea—I presume it is even older than my- 
self, for few pianos were, I believe, made with a compass 
of less than five and a half octaves after the year of 
grace A.D. 1799. I have had some little experience in 
“rewiring” old pianos, and experience has quite con- 
vinced me that it is my duty to quote, for H. W.’s” 
behoof, Punch’s good advice to persons about to commit 
another act of folly, don't use thicker stringa, unless 
you are willing to incur the trouble and expense of 
making your ancient-keyed dulcimer stronger. Most 
ancient square pianos have bat one pin in their bally- 
bridges for each string to press sideways against, con- 
sequentlytheir bridges—and soundboards—are pushed in 
one direction (i. e., backward) with a force equal to the 
total side pressures of all the strings resting on them. 
The common effect of this is to raise the soundboard in 
front and depress it behind the bridge; but this very 
great defect may be remedied by double pinning the 
bridge and moving the strings (at their ende, which are 
on the hitch-pins) te others which are in a continuous 
line with these parte of the strings between the bridges. 
Probably, a few additional hiteh-pins will be required in 
the bass. I hope the wrest-pins ok H. W.'s" piano 
are not at thericht-hand end of ita case, but distributed 
on the back block, « la Broadwood. II H. W.“ de- 
termines to “ rewire,” I should strongly recommend 
him to have hie wrest-pins drilled. This costs buta 
trifle, and so greatly facilitates putting on the strings 
that Messrs. Kirkman had it done to some harpsichords 
they restored, in which wire as small as from No. 1 to 
about 16 is nsed. Unless the frame of H. W.'s" piano 
be strengthened, it would be very imprudent to use wire 
more than one or two sizes larger for all the bichord 
notes which usaally extend throaghout the compass of 
old squares. I have, however, seen a foreign one (made 
daring the last century) which had three strings down 
to fiddle G. Did H. W.'s"” piano belong to me, and I 
was afflicted with an irrisistibly insane desire to im- 
prove it, I should do the same to it as I once did toa 
54 octave square by Tomkisson formerly in my posses- 
sion, to-wit, make the instrament unichord for the 
lower two or two and a half octaves in manner follow- 
ing:—Having double-pinned the belly-bridge, and also 
the wreat-plank bridge for about two octaves in the 
treble (where the side-besring is usually insufficient to 
keep the strings steady enough for anything approxi- 
mating to pure tone), using bridge-pins about four 
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sizes larger than the old ones, and abont /in. diameter 
on the wrest-plank, I proceeded to strengthen the frame 
by introducing an iron bar above the highest treble 
strings, and another below the lowest F in the bass, 
notching the name-board to allow space forit. The 
trebles from C down to G were then strung with No, 12 
instead of No. 9, after which Nos. 13, 14, and 15 wire, 
was used in nearly equal proportions, the F below 
fiddle G being strung with No. 15 wire, very lightly 
loaded by thin covering wire wound on it in an open spiral 
The same size was employed down to tenor C, which 
was the first string with its covering wire coiled closely 
onit. The B string was covered on No. 16, which size 
extended down to the lowest F. I forgot to mention, I 
blocked up the sonndboard at the top,and down to 
pitch C, and strergthened it by glueing on a belly-bar 
lin. x zin. within 2in. of the bridge at the top C, and 
abont Gin. distant from it at pitch C; it being tapered 
off to abont three-sixteenths thick at each end, one of 
which rested on the fillet of the soundboard, and the 
other was abant Gin. distant from the pitch C strings. 
This enabled me to give the strings more dowubearing 
in the treble to tha great amelioration of its tone, which 
was afterwards yet further improved by substituting a 
metal bridge on the wrest-plack for about an octave 
and a balf. What all this cost, I am ashamed to say, 
but itis some excnse that I was then“ young as well as 
u green,” which, no doubt, I yet am (more or less). The 
next thing to do was to improve the action; I deepened 
the tonch, originally only jin., to fall five-sixteenths of 
an inch, and made all the hammers about double 
their original weight, yea, even three times as heavy in 
the lower bass; they were then re-covered, the high 
treble hammers being made more pointed, and the bass 
hammers somewhat flatter. The tone was not only far 
more powerful than it originally was, but also of much 
finer quality; in short, the experiment was very 
“ satisfactory,” (except pecuniarily), especially after I 
had raised the pitch of this old instrament, so that the 
A keys produced sounds in anison with C of oar phil- 
harmonic pitch; but then, alas, tranaposition by shift- 
ing ita keys being qnite beyond its capabilities, the 
singing men and women complained it was a trifle too 
sharp for their vocal organs. By the way, I fonnd not 
many of them could play music written in C on the 
keys of the scale of A, so after greatly improving the old 
family piano, I had to re-write all the songs a minor 
third lower; rather small consolation for my brain and 
hand work, but was comforted by the reflection, it might 
have been worse,” for “ye practical man” prophesied 
the piano would be spoiled. Let me caution " H. W.” 
against the use of brass wire, which is a delasion and a 
snare. The tone is, doubtless, very fine, but it won't 
stand in tune with steel strings. There is no difficulty 
in using covered steel wire in lieu of brass for old eqaarc 
pianos, and other instruments which have but one 
belly-bridge, in proof of which I may mention I onee 
had some strings of only No. 10 steel wire covered 
(open) with No. 00 copper for the lower notes of the 
octave-stop of a harpsichord. ‘ What man has done, 
man can do.” If H. W.“ will inform me the maker's 
name and date of his venerable piano, I might possibly 
give him fnrther information, some of which he might 
possibly obtain by reading my rather Jong paper on the 
possible improvement of old pianos, published in 
“ our” journal ander the title of How to Convert Good 
Old Pianos into New Ones.” I have often thought if I 
bad posssseed sufficient gumption to have spent the 
time and money which was expended en the old 
* family“ square on such an instrument as the Stodart 
grand therein mentioned, which sold for only 31s., the 
musical results might have been something more vala- 
able; however, H. W.” may take heart of grace,” 
for after all his venerable piano can hardly be so old 
as those by Steen at Potsdam, nor even Mozart's square 
piano which, is yet extant ; perhaps not so old as the 
„ Zumpe A.D. 1770, now in the possession of Messrs. 
Kirkman, which is, I believe, one of the most ancient 
pianofortes extant made in England.—THE Har- 
MONIOUS BLACKSMITH. 


112502. —-Nevill's Bread.—No special formnia 
for the manufacture, I believe. It is merely baked in 
hot-water ovens.—E. M. 


(12504.}—Sketching from Nature.—The great 
requirement for correct sketching is an accurate and 
well trained eye. All mere mechanical contrivances 
have a tendency to wenken the self-relying powers of the 
eye, just as the constant use of a note-book weakens the 
memory. All that any one who has an eye sufliciently 
trained to be competent to commence sketching froin 
nature should require, is to get his principal objects 
properly placed. This may always be done by the 
following simple means, which only require a little 
practice to become quite easy. As soon as he has 
ascertained, by holding his paper at a proper distance, 
the space his drawing is to take in, let him take the 
paper in one hand and a pencil in the other, then 
holding the former so as to cover the view exactly, let 
him lower it gradually, and as each principal object 
in turn cuts the top of the paper, let him make a dot 
on the edge. The same may be done at each side of 
the paper in tarn, and thas, by drawing your pencil 
down and across (without marking lines on the paper), 
you get the exact place of each principal object on 
precisely the same principle as that suggested by Webb 
and others, while yon dispense with the mechanical 
contrivance and gain training for your eye, which is, 
after all, the most important of all qualifications. 
When you have got the principal objects successfally 
placed, the minor ones are easily filled in. I have 
adopted the above method for many years, and while 
I will yield to no one in accuracy of outline, I will 
undertake to have my drawing all placed by the time 
the man with the frame and lines bas adjusted his 
a pparatus.— G. Nasa. 


42510. - Camera Obscura.— The dimensions are 
immaterial, so long as they are suited to the focal 
length of the lens. The ground glass is placed ‘ flat,“ 
and a picce of tracing-paper on it if yoa want tho 
drawing on paper. Ascertain the focal length of the 
leng, as directed on p. 494, Vol. XIII., and make the 
box accordingly with a little play either way. The 
only essentials are placivug the mirror at an angle of 
45°, and in the focas of the lens.—TaceEs. 


(12523.]—Lacquer.—You can bay a blue lacquer 
for the purposes mentioned. The directions for apply- 
ing it are given with it.—E. M. 


(12524. —Holtz Electrical Machine.—It would 
be quite pos-ible to substitute a varnished tin plate for 
the small glass disc; bat cui bono? I think the glass 
would give the best resalta.—TacEs. 


(12528.] Hay Asthma.— This complaint is eaueed 
by the pollen of flowers of any sort. I have seen a 
lady unable to bear a glass fall of garden flowers in a 
room. In 1450, a friend, linbie to the disorder, came to 
shoot gronse on my moor in Teesdale on Augnst 12. 
The heath was then in bloom, and he felt the effect of 
the pollen the moment he set foot on the moor.— 
WILse Brown. 


(12532. — Republican Months.—The corre- 
spondent who answered this qnery on p. 571 omitted to 
give the complementary days, of which there are five 
in ordinary years and six in leap year. They com- 
mence Sept. 17.—DEESIDE. 


{12537.]}—Compressing Air.—By all means let 
“ Mechanical Equivalent“ publish the rest of his ex- 
periments. There are none, I believe, since Dalton’s 
in 1800.—E. L. G. 


(12639.) House. fiy.—There are two sorts of house 
flies, which so nearly resemble each other that few 
people ever think of distingnishing them. They are, 
however, really quite distinct species. One, the common 
honse-fly, does not bite, having no apparatus for the 
purpose; the other, which may be distingnished by the 
wings being wider apart at the tips, and by its having 
tho biting prong protrnding from the front of its head, 
does bite, and when it docs, makes itself felt pretty 
sharply. Itdoes net often bite, however, in this couutry, 
but in Australia, where both species are also fonnd, I 
have often both felt them myaelf and have seen the blood 
running down the legs of horses from the pertinacions 
attacks of these small tormentors. It was there I learnt 
to distinguish them from the common fly. The real 
mosquito is also common enough in this country, but 
it, too, seldom bites, exceptin particular localities, ge- 
nerally near the sea-coast, where there are drains or 
marsh, as in Lincolnshire, for instance.—G. Nasu. 


(12539.]—House-fiy.—A little black pepper, a 
little brown sugar, mixed with water in a saucer, is a 
deadly poison to flics.—WiLsE Brown. 


(12650.] -Seaweeds.—I have repeatedly arranged 
apecimens on a plate with a little water in it. The plate 
being gently shaken, gives the plant a good spread; 
begin the trimming and flatting ont at one side, using 
a long pin, or wire, a hairpin does admirably; over- 
lapping sprays must be nipped off with a thumb-nail 
or finger-nail; by gradually raising the plate, the water 
drains away, and leaves the seaweed behind, quite ready 
to be laid aside for a day or two to dry. To remove, 
loosen it gently with a pin or blunt knife. The very 
delicate species are better laid in the same manner on 
pieces of paper, and afterwards pressed between fine 
cloths, such as clean pockethandkerchiefs, &o.— H. O'B. 


112555. — Packfong, or Chinese White 
Copper.—Several recipes having been given for this 
metal, I beg to send a formula I came ncross recently. 
It varies from the others which have been given, but 
they are all different. It consists of copper, 10°4; 
nickel, 31:6; iron, 2'6. As to the mixing, I know no- 
thing, bat I imagine the nickel and iron should be first 
melted, and the copper added after wards.— Sau. 
RYMEA. l 


[12566.] —Bees.—The rule is for the owner of a hive 
to follow a swarm which leaves his premises. If he can 
keep it in sight—sometimes no easy matter—he can 
hive them, and take them home from his neighbour's 
land. Bee-keepers ought never to leave an empty hive 
in their gardens. It servesas a trap to a swarm, for 
bees are always in search of some habitat at swarm- 
ing time, whether a hollow tree, or an empty space in 
the roof of a honse, and will certainly fiy fo an empty 
hive,—WILsE Brown. 


(12698.]—Age of Trees.—This is a strangely neg- 
lected question, on which something really onght to be 
ascertainable without refined science, if colonists could 
only be induced to remember it, when opportunities 
occur ; and if the writer of the first and very ridiculons 
reply on p. 598 can succeed in spreading his notion 
that we have here a compendious and easy way of 
amashing up parsons, * theological myth.“ or anything 
of that sort, there will be a chance of eliciting some- 
what of visible fact” in a matter where all seems as 
yet the vaguest conjecture. His “reply,” together 
with that of M. A. B.” would convey the impression 
that some Californian tree has been felled in which 
somebody has counted 8,800 or 8,900 rings (one 
for each year sinee Abraham was a boy) and that 
other trees, a baobab and a deciduous cypress (it is 
not said where) have been felled in which somebody 
counted 5,150 and 6,000. Now, it would be extremely in- 
teresting to hear of any piece of wood wherein one thiu- 
sand were ever counted, and stil] more, if any museum 
could exbibit a bar of wood, say Bin. or 2in. wide and 
deep, cut radially from the face of a stamp, extending 
from the bark to an inch beyond the axis, and display- 
ing any namber above 1,000 layers. How easily might 
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those who fell any remarkable tree (say the Californian 
pine whose bark stood up ten 5ears ago, inclosing @ 
winding stair, in the burnt wing of the Sydenhaem 
Crystal Palace, how vastly more easily and cheaply 


than all that cargo of bark), might they have sent as 
this little visible fact,“ in the compass of a moderate 
breechloader case; and which would have been safe. 
in all probability, from any sach conflagration ! 
assuredly we may be gratefal for any facts of extra- 


ordinary longevity of trees,” but not to corresponden ta 


who merely add other facts” according to this 
disciple of Sir Richard Phillips’s notion of ‘ facta.” 
By all means let us have some facts frst, and them 
“add ofher.” The test distinguishing one fact“ from 
“a million myths" would seem to be whether the 
thing happened to get copied into this thrifty book- 
sellers’s note-bock, who, by the way, besides being 
knighted for happening to be alderman at some 
pageant, was the “Hampden” of his day! The 
Plillippian “ system of the universe” was going to 
smash up Newton and gravitation all toshivers. Is car 
correspondent aware that all the trees these particular 
calenlations referred to, the baobab of Cape Verde, the 
deciduous eypress of Oaxaca, the dragon tree of 


«| Teneriffe, are still each a visible fact,” standing and 


flourishing? Who are the clairvoyantes poor Sir 
Richard got to count him the rings in a living tree? 
Of course, thongb all very old trees are hollow, there 
is little doubt these have kad some thousands in their 
day, bat whether 3,000 or 5,150“ or 6.000, De Can- 
dolle (from an early work whom the figures are copied 
and recopied) in his latest work (‘‘Geographie Bota- 
nique,” pp. 1063—5) finds no evidence for ealeu- 
lating, even to a millennary. Between 3,000 and 
4.000 he assigns to the Oaxaca cypress („% nem) 
if a single tree; bat as its diameter is fally thrice 
that of any other known specimen, he thinks 18 
more likely to bo four or flre, soudees like the 
trunks of the famous hollow chesnut tree of Etra. 
We must farther observe that inthis and most tropical 
trees, to prove 6,000 years age requires 12,000 rings 
counted, as they are semi-annaal, one formed at each 
rainy season, in nearly all the few tropical trees 
that have visible rings at all. In the greater number 
they are indistinguishable as in mabogany; 
scarcely one in 100 of tropical species have probably 
(like the Jamaica cotton-tree), such an annual inter- 
ruption of functions as to mark single anmal layers 
like our timber. The basbab above mentioned (Im. 
sont), is a close relative of this eriodenIron, and like 
it, certainly fast-growing and short-lived, though both, 
at a couple of centuries old, are the monarchs of their 
respective woods. I have assisted at the felling of an 
eriodendron whose girth was 321t. at 30ft. from the 
ground; the rings were about 90, and negroes present 
remembered it a sapling.—E. L. G. 


(12598.] — Age of Trees.— Why cannot “A 
Believer that One Fact is Worth a Million Myths" 
(answer to query 12598) speak of the ascertained age 
of certain trees withont indulging in a gratuitous sneer 
at what he calls a ‘theological myth” ? What it has 
to do with the trees I cannot well see; they may have 
been growing for millions of years instead of thousands 
for all that theology says to the contrary, provided if 
is not at the same time asserted that they are younger 
than Adam. The reason why nataralists’ statements 
have not always received implicit credence is due to no 
such absurd prejudice, but to the difficalty of obtaining 
an exact estimate of the number of zones in the wood 
by an outside measnrement of the tree. So many 
causes may operate on a tree, particularly when 
young, to make it grow faster or slower, or more or 
less irregularly, that we cannot speak with anything 
like certainty as to the age until it is felled and the 
rings carefully counted. Measurement and calcala- 
tion can only give on approximation. As theological 
discussions are excluded from the pages of this journal, 
correspondents should be carefal to avoid giving provo- 
cation by making statements and allasions whish 
others are not allowed to answer, and above all thay 
should nob, as in this case, sneer at the views of their 
opponents, without being quite sure that they know 
what those views are.— VERTUNNUSB. N 


412608. — Bookbinder's Press. — Dublin Sub- 
seriber's“ question refers to a bookbinder's press, not 
a bookbinder's plough, as illustrated and answered by 
“Jack of All Tmades” this last number.— Z k TA No. 1. 


112613. — Excessive Perspiration. — In the 
Brompton Hospital for Consumption they give tincture 
of zinc three times a day. Any chemist on reference 
to a Pharmacopœia, will tell you the dose. Bay three- 
penny worth, and find how many drops in water to 
take, if expense is an object. Wear flaunel. but not in 
bed.—Zeta No. 1. 


(12631.] — Fixing the Bloom of Scariet 
Runners.—The falling off of the bloom of scarlet 
runners is very general this year. Some assign the 
cause to excessive heat. Fuchsias in the open garden 
also drop their petals. Give water freely; liquid 
manure if possible, and the later blooms of scarlet 
runners will pay for the trouble.—Zsta No. 1. 


(12688.]—Fleas in Dogs.—" Countryman vill 
find common eweet oil, poared down the middle of the 
back of dog, a safer remedy than sulpburous acid. A 
solution of stavesacre flowers answers equally as well, 
and of all the dog soaps advertised, the best is the 
Japan soap, prepared by Rackham, of Norwich. An 
owner of upwards of eighty doge, of various breeds, 
has tried them all, and ought to know somethiug.— 
ZETA No. 1. 


12699. Worms in Pony.—Get an areca nat or 
two from a chemist, grate it on a nutmeg grater, and 
give it twice a day, in any kind of food, or made ap as 
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a pill. For a pony about as much as will cover a shil- | orange flower-water to a friend going to Queboe, and be 
ling, for a dog one-third that quantity. The cost of | writes thut he was tho only passenger free from sickness 


nots aro 2d. each, large size, and have proved vory | in the ocean steamer. 


sure on all cases I have tried and elsewhere.—Z ETA 


No. 1. 


(12842.j]—Ice Cream.—Pat into a bneket 11b. of 


ice broken ratber amall, throw two handfuls of com- 
Pat tho 


mon salt npon it, and leave it in a cool place. 


cream into a pewter ice-pot, or an ordinary pint or 


qnart milk can, with a tight- fitting lid, will do. 


Im- 


merse it in the ice, and draw the ice round the pots so 


as to tonch every part, thon commence spinning the 


can round in the backets by means of the handle on 
the lid. Every few minutes take a spoon ard stir the 
cream BO thatit may freeze equally—stirring quickly 


increases the cold. As the ice in the backet thawa, 
fresh should be addod, and the water thrown away. 


The cream for iceing is thas made:—New milk one 


quart, velks of six eggs, fine sugar $02., mix, strain, 
To this may be added any 
essence or flavouring you think proper.—E. R. WIGAN. 


[12648.] Dictionary of Scientific Terms.— 


heat gently, and then cool. 


There is a small one by Dr. Nuttall, published by 


Strahan and Co., 56, Ludgate-bill, about 5s. in price. 
There is also a more comprehensive one by Dr. Stor- 


month, published by Blackwood.—N. S. HkKINEKEN. 


(12619.] —Kites.—I send the description of a bird- 
The only 
materials are some stout giazed calico, a lath, a couple 
of good sound canes, some wire and string. Cut the 
calico to the ehape of a hawk with outapread wings; 
Omitting all minor details, and aiming only at the 


kite which can be very easily made. 


general ontline. 2ft. Gin. from head to tail, and 4ft. Hin. 
across the wings, is a very good size. The canes, 
which shonld taper at the ends, should be 2ft. 10łin. 
each, and are inserted in the hem of the upper edge of 
the wings. 


a hole made at 9in. from the top of the lath. 


tail stretched out. The tail proper is composed of wire 


hoops, to which are attached conical cups, in the 
manner described by * Q Yorke,” five of which are 


At Sin. from the ond of each cune a hole 
must bo drilled, through which a stout wire pin, bent 
into a ring at the top, is placed, which itself fits into 
It would 
be safer to tie a piece of tape to the pin, with which to 
wrap ronnd tbe place of joining. A flat piece of wood 
llin. long, and nearly lin. wide, ran through a broad 
hem at the bottom of the kite, will serve to keep the 


Tne chemist prepared the doses 
in a graduated bottle, and my correspondent felt no 
discomfort whatever.—P. F. 


[12665.}—Sea Sickness.—Eat a hearty meal of 
good plain food before starting, that the stomach may 
not bo empty. When on board, avoid a hot rich dinner 
in the saloon, but have bread and cheese aud ale on 
deck. Take brandy with you, bat only use it as a last 
resource, aud then driok a little, as nearly neat as you 
can bear it. Have some ary biscuits with you, to be 
eaten slowly if the feeling of sickness comes on. 
During the voyage, if the vossel pitches or rolls, do 
Four best to stand; face the breeze and watch the 
motions of the ship so as to nuderstand them and 
overcome All fear with respect to them. Above all, 
resolntely determine not to be afraid. Do not start, 
as I believe some people do, thinking abont sea-sick- 
ncas, expecting to be sick, woadering whether it is 
rough enough, and when you ought renzonably to be 
expected to begin. Go with the full confidence that 
you will not be sick and don't mean to be, but to enjoy 
the voyage instead; and then I think that with the 
precautions I have named you onght to got thronzh 
your day comfortably, unless yon aru an oxceptionally 
bad sailor, or the weatbor is nuasually roagh.—CERVUs. 


(12665.]—Sea Sickness.—A light bandage press- 
ing gently across the stomach I have proved to be a 
great comfort in heavy weather. If sickness should 
come on, avoid“ brandy and soda,” the stomach is 
irritated enough already. A little ico or iced water ia 
good. And to bringtbe stomach round, nothing can do 
it more effectively than to eat very slowly; and well 
masticate a small plain hard water biscuit, taking also 
a small cup of strong tua withont sugar or cream (sip 
this gently). If you can lay thia foundation, supplement 
it with some beef tea. Twenty-cight years of sen 
journeying have convinced me that attention to diot 
will tend more to prevent sickness than the 101 nostrams 
vended.—Jok. 


112671.]— Dressing Jack Line.— J. D.“ had 
better not use any waterproof composition for his 
lines. After years of experienco as a salmon and troat 
angler I have come to this conclusion :—I have tried 
numbers of recipes—varnishes, plain boiled oil, &c., 
and the result invariably was the speedy decay of the 


of this account wonld then be an asset, and very pro- 
perly so, This is the plan a lopte i by a Spinni g Co. 
(Limited), whoso books I andit:d at Christmas.— 
SENECIO. 


(12630. —Darkening Graduations on Soales. 
—First woll clean your scales with tarpsutine or 
spirits of wine, and n piece of cotton wadding, then 
take a saucer and hold over a lamp or candle flime, 
aod collect tho carbon npon the same. next get a fow 
drops of copal varnish aud mix it up with vonr finger 
end and well rub it into the scales, and wipe it off cluan 
with tho palm of your hand, pat by to dry for a day, 
then you may clean sour fave thoroughly with a piece 
of cloth and elbow groase.—Jack OF ALL TRADES 


(12681.) — Is the Interior of the Globe 
Vacuum P—From oxporimeuts made on the attrac- 
tion of the earth, by observing the lenzth of the seconds’ 
pendalnm at the top of a mountiin or the bottom of 
a mine, it nas been ascertained tuat the eurth's specific 
gravity is about six, roughly, therefore ita iuterior 
mast be composed of much heavier matter than that 
which constitutes its surface. A pendulam vibrates 
more slowly at the top of a mountain thau at the sar- 
face of the earth, because the attraction is less, the 
distance to the earth's centre beiny greater; it also 
vibrates more slowly at the bottom of a mine, as the 
attraction of the portion of the oarth above the pou- 
dulum opposes to somo extent the attraction of the rest 
of the earth. (There is an error in the query; the 
core, if possible to exist, wou'd be 6.900 miles in dia- 
meter, not 5,600.) —PHILANTHROPIST. 


(12631.] — Is the Interior of the Globe 
Vacuum P—I extract the following from Ansted’s 
„Physical Geography,” for the benefit of Baloairn :” 
—It has been calculated by Professor W. Thomson, 
Glasgow, and Mr. W. Hopkins, Cambridge, that the 
crust of the earth must consist on the whole, and to an 
enormons depth, of some kind or condition of solid 
matorial more rigid than stoel. If it were not so the 
height of the tides and the amouuts of precession and 
nutation wonld be smaller than they are found experi- 
mentally to be. It seems that at least 
half the distance from the surface to the centre must 
be solid and rigid, to enable our planet to preserve its 
figure and allow the tides of the ocean and the morve- 
ments of the earth to remain unchanged.” The nume- 
rous volcanos and geysers suffleiently answer Bal- 


quite sufficient. If these directions are not intelligible | line on the one hand, and increased weight on tho | cairn's question about the heated interior. — 
enough, I shall be glad to answer any questions. | other, so that the light cast, when the tail-ty should | Rassgeuas. 
C. N. W. first tonch the water, is not easily attainable. For a 112681.1—Is the Interior of the Globe 


112658.) - Poultry Keeping. — A young woman, 


daughter of an innkeeper near Liverpool, was left 
alone one evening. She heard a noise in the poultry- 
vard, took a pistol loaded with small shot, went to the 


fence cound the yard, and saw two men catching the 
birds in the dark. A scream from one of the men 


followed the report of the pistol, and both dropped | 


their game and bolted.— WiLsc Brown. 


12657.] — Cutting Cylindrical Glass.—Heat a 
stout iron wire or thin rod to reduess. Heat the neck 


of the bottle in a gas flame, and touch the hot part 


with a drop of water, which will produce one or more 


cracks. Tien guide the crack in the dosired direction 


by applying the red hot irou. The crack will follow 
the course of the wire, and the glass can thas be cat in 
any manner.—ALFRED H. ALLEN. 


(12663.] -Sunrise.—The “ Ephemeris,” published 
by the Astronomer Royal at Greenwich, will give all 
the information “ Delta ” requires.— WILSE Brown. 


(12661.]—To Stereotype Brass Blocks.—When 


different reason I object to the staining of salmon or 
tront gat. The angler forgets, that althongh the plain 
gat appears very white to him when he looks down on 
it in the water, if he could look upwards through the 
water he would fail to see the gat-line, except by its 
disturbance of the water, the gnt when wet being 
nearly transparent; but if he wishes to stain it, his 
best plan is simply to steep the gut-line a few minutes 
in lukewarm tea-water that remaius in the pot. The 
reel-line I used was a thin one of plaited green 
silk. I had it in constant use for five years, and a bit 
that still remains I could not break by a fair pull. Of 
course, it was only used in fresh water; many asalmon 
I held witb it, and the only precaution I adopted was 
to reel off the entire line immediately on my return 
from fishing and hang it on pegs to dry. “J.D” 
wonid require a powerfal rod for pike, and I recom- 
mend him to adopt the one-splice rod; the beat made 
either of pitch-pine or well-seasoned ash, from a tree 
that has grown in poor soil; and the top of lance 
wood. My rods were made thus, of 18ft. and 16{t. 
Those pretty toys of screw rods would soon come to 


I get a new block cut, some customers want their grief with a 151b. salmon. The best colours for salmon 


printing done in black and some in metal leaf, so that flies 


in August are a rich deep blue, and a claret nearly 


if I coald take an impression of the brass block I black; for Soptember, the latter colour and plain gray 


could have three or four working at once. Tuey would 

cost but little, whereas if I must get three or four 

more brass blocks it would come very expensive. If I 

could cast them in brass it would be much better.— 
J. B. SHARPLEY. 


112665. — Sea Sickness can be prevented by the 
voyager getting all strings, atraps, aud buttons loosened, 
and berth-yoar pnt on whilst the vessel is still; keep the 
head on a low pillow, screwed down,” as a friend of 
mine once said, and determinately maintain the one 
position, not raising even a finger, not moving a limb, 
the whole time the steamer is in motion. ‘ What 
man has done man may do,” and I have tried and been 
succesafal.—H. O'B. 


(12685.}—Sea Sickness.—Ropeated small doses 
(10 grains) of chloral bydrate are said to have a marked 
effeot in preventing sea sicknoss. I have myself 
avoided it when nearly every other passenger was ill, by 
Bitting between the paddle-wheels (or as near the centre 
of the vessel as possible, not only from end to end but 
side to side), and carefully avoiding a view of the waves 
by reading an interesting book. A game of chess 
has answered the same purpose very effoctually.— 
Avrrep H. ALLEN. 


(12665.])—Sea Sickness.—Do not eat for two ar 
threo hours before going om board. Swathe the abdomen 
tightly with a broad bandage from ribs to hipa; take 
10 drops of chloroform on sagar or peppermint water as 
you go on board; lie down at fall length as near centre 
of vessel as possible, and with head to vossel's stern, 


| 


bodies, each with flery brown hackle at shoulder, and 
later in the month a blue jay’s hackle.—E. J. D. 


(12871. —Dressing Jack Line.—“ J. D.” had 
best use indiarubber dissolved in bisalphide of carbon. 
If he had not rubbed it with wax I would have recom- 
mended stecping ia a solution of catechu ; solutions of 
shellac are good, but make the lime too stiff, increasing 
the liability to“ kink."—Soura Linc, 


{12674.]—Plant Boxes.—I have seon Datch tiles 
make a very pretty bordering for windows; the tiles 
are about bin. square and gin. thick. It is merely a 
front and two ends, there being no bottom or back; 
the front is made like a picture frame, the depth ef the 
tiles and length of the window it is intended to go in. 
It is placed on the window ledge before the flower-pots, 
and a screw in each ond to keep it firm. If a back 
and bottom were put to it it vould answer instead of 
pots. —F. 8. M. W. 


112676. —Book-Keeping.— The money invested 
in furniture, machinery, &., must be considered as 
capital, and entered to credit of capital account, not to 
debit of profit and loss ; only current expenses should 
be posted to the latter, sach as rent, wages, packing 
materiala, &c. All expenditure on work iucreasing the 
value of the plant, &0., is, or should be, capable of 
being realised again as cash or capital, and, therefore, 
should be considered as such; subject to a yearly 
deduction for depreciation in value, which latter item 
ouly should be carried to profit and loss.—Luaca. 


(12676.] —Book-Keeping.—I suppose that Bosk- 


Vacuum —Mathematicians, as a rale, I believe, are 
inclined to favour the theory that the globe is solid. 
I would advise Baloairn “ to read what Tuomson has 
to say upon this subject. I think hie views are pub- 
lished in the Edinburgh Philosophical Transactions.” 
I have not made this branch of acieuce a study, and 
would prefer to hear the opinions of F. R. A. .,“ Mr. 
Proctor, E. L. G.,“ or J. H. Smith, npon the subject. 
At any rate, I fancy, that at the end of a discussion 
upon the question some of us would hold one opinion, 
and some the opposite. I doubt, too, whether it can 
be brought forward in a popular manner—i.¢., without 
the aid of highor mathematics. A large question, 
thero is plenty of room for the mooting of thcories, 
bat will the ultimate good be sufficient to compensate 
for the space occupied ?—C. H. W. B. 


(12682. —Eva poration of Water.—" Tintub“ 
gives insuffleient data. I think the question involves 
temperature, motion of atmosphere, &c.—C. H. W. B. 


(12682. Evaporation of Water.—The rate of 
evaporation of water depends upon (1) the tempera- 
ture of the water; (2) the temperature of the air; (3) 
the barometric pressure; (4) the more or less rapid 
removal of tho air saturated with moistare. By rais- 
ing the temperature of the water, or that of the air 
passing over it, the evaporation is increased. As evapo- 
ration depends upon the removal of the saturated air, 
the more rapid the change, the greater the amount 
evaporated, and for the same reason it is facilitated 
by increasing the surface exposed to the air. Lastly, 
evaporation is increased’ by lessening the barometric 
pressare.—ANALYST. 


11268 .] Ornamental Turning.—In reply to 
“ T. A.“ I sendan easier plan. Thus Fig. A represents 
a ball out in two halves; the dotted lines show the 
holes for the legs and supports. To get atthe exact 
line chuck the ball in the cup chuck with the grain of 
the wood across the chuck, with the corner of the chisel 


FL nwa 


l: 
~ 


e: 


mark a circle at C, then at D, and at E (of course the 


but not close to engiues, as the oily smell and heat 
often zicke ns, and go to sleep.—M. A. B. 


(12065 ] — Sea Sickness.—Moderate doses of 
“hydrate of chloral“ taken immediately on going 
aboard with au assumption of the recambent position 


lathe must be in motion); next witha pair of com- 
pauses merk three dots with point of the compasses 
at equal distance apart; chuck the ball in the cap 
account, no wonder that his capital will appear to chuck in snch a manner that one of the points marked 
bo diminishiug. I would snggost that a machinery shall revolve true as a centre—that is to say, the dot 
eflectunally preserved a party from sickness when cross- account should be kept aud not closed, into which it shall represent the centre; then bore the hole with the 
ing the Great Bolt, from Denmark to Norway, and vice | would bo quite legitimate not only to debit outlay for! bits as described before, the holes should be duite 
nrs although the passage was rather rough and vessel | machinery proper bat repaire—writing off a certain | through the ball, and esoywith the other two holes. 
amall. Recently, I prescribed doses of 15 grains in | per centage yearly for woar and tear.“ Tho balance | Wuen done, if care be taken, the six holes will be eqaal 


keping” charges his outlay for muchinery to forni- 
tore account, and if he has a large expenditure for 
machinery carried quarterly or half-yearly to capital 
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distanc® apart on each line; if the legs are required to 
stand wide apart, make the circle C and E nearer the 
centre of the ball; if to stand closer, farther from the 
centre. Anv farther information I will send if required. 
—SamvE. SMITHER. 


(12692.] —Deliquescents.—Salphate of lead and 
nitrate of ammonia, muriate of lime and nitrate of 
soda, acetate of lead and sulphate of zinc, citric acid 
(in crystals) and carbonate of potash, carbonate of 
ammonia (3 parts) and sulphate of copper (2 parts). 
Powdered and rubbed together in a mortar.— T. P. H. 


(12696.) - Atmospheric Pressures.— The Board 
of Trade's Barometer Manual,” price 1s., contains 
tables applicable to small heights, up to 500ft. from the 
sea level, and the formuls for extending similar cal- 
culation to all heights. The rate of decrease upward 
varies greatly with temperature. The warmer the at- 
mosphere, the higher must you ascend toreach a given 
diminution of pressure.—E. L. G. 


(12696.} —Atmospheric Pressures.—The follow- 
me table is copied from Brookes Natural Philo- 
sophy " :— 


Height above Sea Level. Height of Barometer. 
0 feet 80:0 inches. 
5000 ,, 24797 „ 
10000 ,, 19:000 1 
15000 „ 16941 „, 
8 miles 15-00 Pa 
6 „ 7:50 71 
15 97 1:00 90 


—ALFRED H. ALLEN. 


(12696.] Atmospheric Pressures.—I know of 
no book giving such a scale as J. M. Taylor requires. 
It is not difficult to ascertain the pressure at any given 
point, and I have no doubt that if Mr. Taylor mentions 
any particular place some of your correspondents 
would give him the pressure. Why not make a table 
himself 27—C, H. W. B. 


(12698.] — Vermin.—Let “Sleepless” get six 
pennyworth of oil of rue in a small bottle with a cork 
(not a glass stopper), and wrap the bottle in his night- 
shirt when he gets up. I think he will not be plagued 
with fleas after the first night. Proved.—J. R., Yan 


[12699.)] — Onions.—“ Giant rocca ” or any other 
“ winter onion ” requires no frame. Now is the time to 
sow in well-man ground; if in a warm situation, so 
much the better; dig deep, and tread the top firm. I 
have just gathered a splendid crop of “ giant rocca ” 
sown this time last year.—SourTx Linc. 


112700.] — Bees.—Removing Supers.—I have 
tried a number of ways for the last twenty years with 
varied success. My greateat difficulty often arose from 
having to leave the gupers or glasses before I could get 
the bees out. An apiarian friend, Mr. Richard Aston, 
has invented a bee trap attached to a board. I simply 
place the super or glass on the board, and loave them. 
A bright day from nine in the morning to three in the 
afternoon is the best time for removal. You may place 
your bees thus removed to almost any part of your garden, 
covering glasses to make them as dark as possible, the 
entrance of the trap facing the light. Your bees will 
quickly pass through the trap, but cannot retnrn, join- 
ing the parent hive as if nothing had happened. By 
this means I have removed about 20 supers and glasses 
this season, and only once had trouble with the queen ; 
on which occasion I got the queen into any empty glass, 
placed a piece of zino over the glass, inverted the glass, 
and placed it on the top of the hive, carefully with- 
drawing the zinc. We have 25 stocks at present in our 
ap and garden, and I find it a great relief to be 
able to leave my glasses as long as I like, and attend 
to other pursuits.—AIRIIX. 


[12700.)—-Bees.—_Removing Supers.—Choose 
shortly before sunset, and with a thin bladed knife re- 
move the propolis by which the super is fastened to 
hive. Push a piece of sheet zino under the super, re- 
move to a short distance, pldce on its side upon the 
ground, and if the super is of glass cover with a cloth. 
After ten minutes remove the zinc, and the bees will in 
a few minutes go to the hive. Watch for this, and re- 
move the honey, or the bees will return and deposit it 
to the main stock.—JANNIFRED. 


[12708.) — Fuchsias.—There are several things 
that will cause this: sudden removal to a colder atmo- 
sphere; letting them suffer from drought; their being 
in too small pots, and becoming pot bound, so that the 
rootlets come in contact with the pot, and suffer from 
the heat of the sun when exposed to its raya; watering 
with too cold water, more especially if watered when 
the sun is broiling them, and sometimes from the pot 
being badly drained.—Jack or ALL TRADES. 


12704.) — Maple Veneers. — Get a perfectly 
smooth bench or board on ditto, and plane them with 
fine set smoothing plane or tooth pane, a little each 
side till you get the ridges off. you are going to 
veneer mouldings, you must get it nearly as thin as 
writing paper. Fix with hand screw to board or bench, 
and plane from, not to your fixing.—W. 

[12704,] — Maple Veneers.—" Old Hatter's” 
veneers mast not be upto much, or they would not 
show the saw cuts. I cannot see any better mode than 
well damping them with hot water on one aide, then 
glue, and lay them immediately. If the veneers are very 
stout, tack them down, and use a plane carefally on 
them, or a scraper; when dry, finish off with a mould- 
ing plane or a steel scraper; be careful not to knock 
out the bird's eyes; although, I doubt if they will 
fee any worse than before, if you do so.—SAMUEL 
> MITHEB, 


(12706.}—Laboratory Purification. — Never 
open the door of your laboratory. If you want a 
current of air, open the window at the top, and also at 
the bottem—the nearer the ceiling and floor the 
openings are the better. If you choose to assist the 
exit of noxious fames and vapours, the following is an 
excellent plan. You have, doubtless, seen those circa- 
lar ventilators in the tops of windows whish revolve 
very rapidly when the heated air in the interior passes 
out. They are made similar to a marine sorew-pro- 
peller. Fix a cord over a bobbin attached to the 
centre of the ventilator, pass the cord round a large 
wheel and fasten up; you can then tarn the wheel. 
The ventilator spina round with great velocity, and 
sucks the foul air out of the room in a twinkling.— 
Jo Hopxins. 


(12706.]—Laboratory Purification.—The best 
ventilator you can have is an Arnott’s valve placed (ae 
near the ceiling as possible) in the chimney breast—but 
noxious gases should as far as possible only be 
liberated in a gas-oloset, which is simply a closet fixed 
beside the wall with openings top and bottom into the 
external air, and a glass frout with sliding doors to 
enable you to see and regulate the operations conducted 
therein.—WILLI4AM PARKER. 


(12706.])—Laboratory Purification.—Let some 
air-bricks into the wall at foot, and ventilate into some 
chimney. Mach may be done bya box of quicklime 
and a tank of water; a steam jet up a shaft or chim- 
noy would assist you.—Jack or ALL TRADES. 


(12706.)—Laboratory Purification.—The best 
thing your correspondent “ Alastor” can do will be to 
have a vapour cupboard fitted up in his laboratory (or 
the room in which he works), in direct communication 
with the chimney, so that any obnoxious gases may 
not enter the room at all. If he does not do mach 
work, I should say that a cupboard 24in. long, 18in. 
from back to front, and about 24in. to 80in. high, 
would answer all his purposes. Three sides should be 
glazed, or if he pats it in a corner, only two sides. to 
admit as much light as possible. The outlet for the 
vapours should be as near the top as possible, and he 
should arrange to have a gas-pipe near so as to be able 
to have a Bansen’s burner, or other heating appara- 
tus in the cupboard when necessary for evaporations, 
ignitions, &c.—ALYRED THOMAS JENKINS. 


[12707.])—Geometrical Query.—Let ELM be a 
cone, CD a circular seo- 
tion of it, the circle to 
be projected into a para- 
bola, E the position of 
the eye, DS a section of 
the cone made by a plane 
parallel to EL; this sec- 
tion isa parabola. Let 


h be auy point on the 
circle, join EX and pro- 
dace it to A“; h’ is 


its projection, and 80, 
for any other point, 
the cone should be 
produced indefinitely in 
the direction towards 
LM.—PHILANTHROPIST. 


(12710.)}—Ginger Beer.—See indices, for ginger 
wine. Takea couple of tubs, or three, and work them 
in rotation with syrup. You need not be afraid of 
making too much, as it will keep for years.—Jaok OF 
ALL TRADES. 


(12711.]—Height of Mountain.—There are at 
least three simple ways of calculating the height of 
mountain, if the mountain be not inaccessible itself 
lst, by means of barometer ; 2nd, by boiling water ; 
and 8rd, by trigonometry. The latter is applicable 
when mountain is not accessible. Fall directions will 
be found in any elementary treatise on trigonometry— 
eg., Todhunter’s “© Smaller Trigonometry,” or Hamb- 
lin Smith's, &o., &e.—C. H. W. B. 


[12711.I— Height of Mountain.—Observe the 
elevation at two points, A and B, in line with the sum- 
mit of the mountain, and measure the distance AB. 
Let the observed angles be a and § respectively. Angle 


ACB = g a; whence, by the rule of sines, BC = AB 


sina ; but FG = BC x ain. E. FG = 
(sin. 8 — a) 
AB x 1. a x sin. 8, ind similarly F B = AB x 
sin. (8 — a) 


Bin. a x coe 8 PO, added to height of observer's 

sin. (8 — a) 
eye, gives the height, and FB gives the distance of the 
mountain.— W. AIREY. 

112711. — Height of Mountain.— Lour best plan 
would be to ascertain first the distance of the moun- 
tain by means of a base line and quadrant; the height 
can then be calculated in the usual manner.—ALASTOR. 

[12712.}—Linseed Oil—Take spirits of turpen- 
tine.—Jack oF ALL TRADES, 


[12714.}3—Echo of Sound on Water. — The 
velocity of sound in water is about 4,708ft. per second, 
or more than four times the velocity in air. There- 
fore, a listener on the banks of Lake Simcoe, five 
miles from the discharge of the guns, would first hear 
the sound conveyed by the water, afterwards the more 
tardy air would produce a second impression. If 
‘*Gillem ” was stationed at the end of a long iran 
pipe, while I strack the other end witha hammer, he 
would first hear a loud rap transmitted by the iron, and 
after a time a second faint rap transmitted by the air. 
og HOPEINS. 


(12714.]—Echo of Sound on Water.—In the 
absence of data as to the elevation of the guns when 
fired, the state of the atmosphere, proximity of moun- 
tains, and the surroundings of the town and lake, it is 
almost impossible to answer the query satisfactorily. 
The sound would scarcely be carried by the water, 
although the latter is an excellent condactor, for sound 
seldom passes from one medium to another, unless 
they are of nearly equal densities.— ALASTOR. 


[12718.]— Watch Drills.—Get some silver steel 
wires and file them near the size required. Heat them 
ina candle and plange them in tallow; it is a 
rare thing to over heat them that way; grind them 
either on a stone or glazer, and point them on s 
Turkey or Arkansas stone for use; these I use without 
tempering.—Jaok oF ALL TRADES. 


[(12719.}—Medical Ooil—Yes, Daniell celle do 
frat rate for use with coils, and will do very well to 
Zork a clock, bat are expensive to keep going.— Wx. 

AREER. 


(12719.] —Medical Coil.—It will not be preferable 
te abandon the Daniell cells for a quart bichromate 
battery. I have used Daniell cells to work a medical 
coil, and would prefer three-pint Daniell cells to one- 
quart bichromate any time. You mast only cansider 
vour cells three-pint Daniell, not four-pint cells. 
Leclanché's cells are preferable for clocks on account 
jot their constancy.—JoHN HOPKINS. 


(12720.] —Medical Coil.— No. 170 “ is mistaken 
concerning screwing down the contact breaker to get a 
continuous current, he wonld simply get no carrent at 
all by these means except a momentary one. He 
doubtless means a current in one direction only. In 
most coils, the current is one way and then the other 
on each break of contact. If his coil is one of these he 
must be satisfied with one kind of current, and if not, 
he must purchase another coil which gives carrents in 
one direction, or backwards and forward according to 
arrangement.—JOHN HOPKINS. 

I12721.J— Hydraulic Machine for Blowing an 
Organ.—A isa cylinder similar to a steam-engiae, 
B a valve moved by tappets onan adjasted rod C; the 
water main D is connected by a rod E te the reservoir 


of wind F at such a position that when the reservoir 
descends by the exhausting of the air, the cock D is 
opened by the weight G, and the engine is set in 
motion. Cannot say what would be the cost of one, 
There is one of these machines at the Temple Chareb, 
Fleet-street, London.—J. B. Cray. 


[12722.] Coal Getting.—We have now two styles, 
one after that of a man hewing, and another after that 
of an elliptical saw, sawing or scraping the coal oat. I 
have reason for preferring the former.—MecaunicaL 
EQUIVALENT. 


{12722.)—Coal Getting.— There are some very 
good descriptions of coal-catting machinery, with 
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illuatrations, in Vol. I of Enarish Mgcuanrio, Noa. 4 
and 10, showing how compressed air is conveyed to the 
workings, and other valuable information.—W. BAKER. 


(127238.]—Compressed Air.—I hope some of our 
friends will enlighten us u this subject, as I have 
seen a patent apparatus with the six pumps worked by 
a twelve-horse engine labouring very hard for some 
hours to get a re of from Alb. to 6,000lb. per 
square inch, but failed; the tremendous heat generated 
prevents the pumps from getting a fall feed; bat it is 
my belief that between 70 and 80 per cent. of that is 
generated by the friction ef the pistons against the 
pump barrel, and not by the compression of the atmo- 

here. I hope some one will tell usa little abont 

» as I believe it will be a better way of ventila 
the mines, as well as 5 difference in price 
coal in more than one way—viz., by cheaper working, 
and enabling us to get at and work coal that cannot be 
worked by any other meansa.—Jack or ALL TRADES. 


(12728.;—Oompressed Air.—The best air-com- 
pressing machine is an ordinary steam cylinder and 
piston, the alide- valve of which works in opposite direc- 
tion to slide-valve of the steam-engine by which it is 
driven. The air is then taken into the cylinder by the 
exhaust-pipe, and discharged after being compressed 
tbrough what would be the supply steam pipe into the 
vessel] prepared to receive it. Various other methods 
have been tried with engines without fly-wheels, but 
they de not appear to do so well, not being so steady.— 
COLLIER. 


(12728. —Oompressed Air.—I send diagram of 
an engine, or rather compound engine, for compressing 
air, which is at present working as a commercial suc- 
dess (No. 2 engine). a are the air compressing 
cylinders, c the steam cylinders, and b the piston-rods, 
the air escape valves are weighted to 45lb. per square 
inch, consequently the air is being compressed to four 
atmospheres, the effective working pressure being three 
atmospheres. The dotted curved line in the air com- 
presser shows the ratio of compression as the piston 
traverses the cylinder. It will be seen that the terminal 
pressure is not reached till the piston has accomplished 
three-quarters of its journey. Consequently, if the 
cylinders of the engine utilising this compressed 
air are of equal capacity, and worked non-ex- 
pansively, the engine . the air will 

ve to make four strokes, while the engine 
utilising it makes but one stroke, or otherwise, we 
must have reservoirs of compreased air, so that while 
the engine utilising the air is worked intermittently, 
the compressor can work continuously. I here take no 
notioe of the loss of power by the generator of heat in 
the compressing cylinder when this heat is afterwards 


lost. One fact, however, is very important to notice— 


viz., the comparatively little opposing pressure of the 


air being compressed during the earlier part of the 


stroke. The maximum resistive foree being the 
terminal pressure during the last quarter of the stroke, 
this necessitates the use of double engines when by the 
alternate action of the engines, and the momentum of 


the moving parts, accumulated during the earlier part 


of oach stroke, the power thus accumulated is in 
ractice found sufficient to urge forward the piston 
erward throagh the latter part of the same stroke, and 
even to compress the air to a tension greater than that 
of the steam. With single engines this is impossible, 
because the maximum power is required at the latter 
part of each stroke, causing a jerking motion to the 
engine, of an injurious nature. By a different arrange- 
ment this may to seme extent be avoided even with a 
single engine, by having the cranks set at an angle of 
60° instead of 90°, the general plan of which is 
apparent by an inspection of No. 1 engine. Oar 
editor has a plethora of commanications, so I had 
better conclude. If ‘‘ Inquisitive ” desires more infor- 
mation, I will either send it or communicate privately. 
—MEcHANICAL EQUIVALENT. 


(12725. —Fused Ohloride of Silver.—From 
the description given, I fancy Argentine has in 
some way got the chloride converted into metal. The 
heat required for the fusion is very moderate—below 
redness—and the operation must not be performed in 
a metal vessel. Did“ Argentine use an iron pot or 
ladle ?—ALrRED H. ALLEN. 

(12726.)—Motion of a Sailing Boat.—When a 
boat is sailing, no matter whether close to wind or not, 
she moves from the point on which the wind presses 
most; but it must likewise be taken into account that 
a sailing boat is so constructed as to move easily ahead 
or astern, but with difficulty broadside ways. When a 
boat sails<close to the wind's eye there is more pressure 


on the aft than the fore 


‘of the sail, therefore| [19786,]—Cement on Postage Stamps.—An 


she goes ahead. Asa proof of what I say, run her up | article once appeared in Household Words“ on the 


to the wind, and three or four points more, and keep 
her so, and then she will sail astern, because the most 
pressure is then on the fore part of the sail. A alate 
sinks zig-zag in water, because, although the attrac- 
tion of gravity is equal the resistance js unequal, it 
being easier to sink pal than broadside first. 
a perfect globe of me sink straight. Davm 
HRISTIE. 


(12726.])—Motion of a 8 the 
accom figure represent the e direction 
of the wind indicated by the arrow, the direction 
of one of the is A B (the mainsail, &0.). Let CB 
indicate the force of the wind in direction and magni- 

— Se can ee, by oe 
parellelogram of forces 6 
| two forces C A and A B res 


tively icular and 
to the sail; the latter has no 
effect, the former gives the pres- 


sure on tho sail. It may be 
55 wi the ie forces 
O D an respecti per- 
pendicular and parallel the 
vessel's keel; the force C D 
produces lee way, but the shape 
of the vessel adapts her to go 
B forward much more 

than sideways; the force D A 
propels her. As to a slate, &., sinking in an 
oblique manner or zig-zag in water, the centre 
of gravity does not coincide exactly with the centre 
of pressure.— PHILANTHROPIST. 

112728.]— Wave Pattern.—A body moving under 
the influence of a uniform accelerating force, such as 
gravity, describes spaces varying as the squares of the 
times taken to describe them. Let Ar pm be a por- 
tion of the water line of one side of a vessel, A being 
the bow, and AS % n B a line passing through the 
middle of the vessel at the water line; Arpm and 
m F are two parabolas meeting 80 as to have a common 
tangent at m. Now, if we take equal distances As, 8q, 


qn, along AB and draw the perpendiculars s r, q p, 
nm, these vary as the squares of the distances A s, A q, 
A n, and thus the water is separated as it would be by 
a uniform force. A n is one quarter of the vessel's 
length at the water line if m be the point where the 
two parabolas have a common tangent. A vessel con- 
structed in this manner raises hardly any wave at any 
place. Bourne, in his work on the screw propeller, a 
rather dear book, describes this matter fally. More 
explanation if desired.— PHILANTHROPIST. 

[12729.] —Breech-Loaders.—If Faber could 
get the Proceedings of the Mechanical Engineers 
for 1871, I think he would find therein nò less 
than sixty-nine drawings of breech-loaders, details, 
&c. Unfortunately, these Proceedings cannot be 
bought, but may be borrowed, if Faber has 
a friend belonging to the association. I have 
often spoken of this exclusiveness of societies, and 
would again strongly urge attention to it. They pro- 
fess a desire to disseminate information, yet iA die 


to let the public buy their reports. You must join us | 


or go without, is the cry. Personally, I am greatly in- 
terested in this Journal of the Mechanical Engineers. 
I want to see all the numbers I can, yet hitherto have 
been unable to obtain a sight of more than the one 
above mentioned. Is any mechanical engineer willin 

to assist me in this matter? If thought desirable, 

will make tracings of these drawings, so that, at any 
rate, readers of the ENGLIsH MEOHANIC may snatch 
this information from the hands of the few.—C.H. W.B. 


(12780.]—Weir’s Sewing Machine cannot get 
out of order. Probably the mishaps of which H. E.” 
complains are because he has not the proper tension. 
“H. E.” should alter the tension nuts only a quarter or 
half a tarn at a time.—T. P. H. 

(12780.)—Weir’s Sewing Machine.—Has this 
been taken to pieces? If so, the wheels have been mis- 
placed, and want readjusting. The needle must descend 
and return to form a loop before the hook or retainer 
can enter it. There may be one of the small wheels 
shifted upon the shaft from the set-screw getting loose, 
or from dragging the work. The needle may have 
damaged the needle-plate, and made it rough. The 
1 underneath may become choked with shoddy, if 
staff has been worked, and the consequence ig the 
under part is hampered. This is caused sometimes by 
the needle acting like a pair of shears by its coming in 
contact with the needle-plate and shearing the stuff; 
more y if the needle has come in contact with 
the needle-plate, blunted the needle, and roughened 
the plate, it will every now and then shear the cotton 
off as well.—Jacx or ALL TRADES. 


(12781.)—Hand Pad.—The handle must be hollow, 
and a brass head fitted to it, in which are two set 
screws, pressing not on the tool, but on an intervening 
pisce of metal. The tools must, of coarse, fit accu- 
rately.—Branoa. 

112786. —Oement on Postage Stamps It is 
dextrine, or British gam, made af ex osing tari a 
a high temperature in presence of avery dilute a0 
poate for some time, and then baking. It is in- 
noxious.— Wu. PARKER. 


above, headed The Great British Gum Secret.” The 
following is the substance of it :—A little westward of 
Dablin, on the banks of the Liffey, stood the village of 
Chapelizod. In 1821 it contained a large starch manu- 
factory. The use of potatoes in this manufactory 
caused great discontent among the people, and one 
night it was set on fire. Great efforts were made to 
save the building, but with little success. The starch, 
mixed with the water used in quenching the fire, 
covered the streets and ran into the Liffey. A journey- 
man block-printer had assisted in putting out the fire, 
but being rather the worse for liquor had several times 
fallen among the liquid starch ; and, next morning, 
on & found clothes completely gammed 
together. is led to a consultation with some of his 
shopmates, who had been ina similar condition, and 
the result was a visit to the rnins of the manufactory. 
They took some of the soft gummy substance that still 
lay in the streets, tested it in their trade, found it to 
answer, bought starch, burnt it brown in a frying-pan, 
added water, and discovered that they had a substance 
as good as gum arabic and many times cheaper. The 
block-printers did not keep their secret long. They 
sold it to a gentleman in Lancashire, from whom it 
passed to another English gentleman. This gentleman 
suffered a great amount of persecution, and was the 
object of a large number of spies. His secret at last 
oozed out. When the penny postage system came into 
use British gum was adopted for the labels. Some time 
after a rumour became prevalent that the cement on 
postage stamps was a hurtfal substance. The secret 
was then spread far and wide. The public was ex- 
tensively informed that the postage-label poison was 
made simply of — potatoes. TB. 

[127387.)—Size of Globe and Speed Rate of 
Rotation.—The motion of the earth round the san is 
much faster than its motion of rotation on its axis. The 
earth goes more than 1} millions of miles in the day in 
its motion round the sun. The query is not very clear. 

ANTHROPI8T. 
(12789.]—-Geometrical Theorem.—In the ao- 
companying figure the angle BFC equals the angle BAD 
(as shown in the demonstration to Prop.XLVIL, Euolid, 
Book 1). Also the angle ACF is equal to the angle 
CFB (Prop. XX1X). Therefore, angle ACF = angle 
BAD. But BAD and IAC make up a right angle. 
Therefore, IAC and ICA also equal together a right 
angle. But all the angles of a triangle together = two 
right angles, therefore the remaining angle at I isa 
right angle. The intersection of the lines AEBK may, 
in the same manner, be also shown to be at right 


angles. Now, on reference to Euclid, Book 3, 
Prop. XXII., I find as a deduction to that proposition 
that if two opposite angles of any trapezium be 
(equal to) two right angles, a circle may be described 
about it.“ Join points 2 and 4, and the line of janc- 
tion being bisected gives the centre of the circum- 
scribing circle.—C. P. E. 

(12740.)— Lever Escapement.— By all means 
put sew escapement. Look on the back of pillar 
plate, and you will see the sizeof the movement either 
16, 18, or 20; send toa good tool shop, or to an escape- 
ment maker, for tho size stamped on the plate. Your 
escape pinion (if not worn) will do again, and very pro- 
bably the collet also; if your pallet-staff is true, and 
polished pivots, they will do again most likely. Pivot 
in your balance staff, have roller right height and firm, 
fit pallets and: lever on its staff, pitch cross depth, bank 
re i set pallets in angle, drill pallete and lever, finish 
off, poise balance, spring, and time. If the watch 
keeps the samo time lying as hanging, pass it, bat if 
not, do not put your balance out of poise.—Conver- 
SION. 

12741.) — Leather Machine.—Try a spokeshave, 
such as saddlers ase.—Torvo. 

112741.]— Leather Machine.—This is a very 
difficult job, as the leather differs so much in texture 
some places are so tight, others so loose; cat your 
leather in strips. and pass it through a spokeshave. I 
have seen a good job made of it, but it requires a little 
practice.—Jacx OF ALL TRADES. 

(12748.] — Essence of Wood Smoke.—If 
„% Anxious One wants to know how to smoke his hama 
and bacon, ho cannot do better than follow the instrac- 
tions laid down some time back in these colamnus. But 
this I know, the men in the east of London smoke 
haddocks, kippers, bacon, and other goods, in a smoke- 
hole built on a certain , and use oak, mahogany, 
and other sawddat. Batchers prefer mahogany turning 
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for that purpose, but the fish smokers profer oak saw- 
dust. I formerly sold my turnings for tbat purpose, 
and at the present time can get a bigh price for oak 
sawdust.— SAMUEL SMITHER. 


(12748.}—Essence of Wood Smoke.—Prrolig- 
neous acid, I suppose you want. It can be purchased 
very cheaply. Unless you have a chemical plant that 
you can work ont all your products, and that upon a 
large scale, it will not pay.— Jack or ALL TRADES. 


112748.]J— Essence of Wood Smoke.—A very 
dilute solution of carbolic or phenic acid in water, 
and put the ham into a bath of it, will give the bam 
a smoked flavour, but makes it taste sodden.— W. M. 
PARKER. 


(12743.])—Essence of Wood Smoke.— This is 
simply the crude or empyreumatic acetic acid of the wood- 
acid or pyroligneous acid works. It is obtained as one 
of the prodacts of the destructive distillation of wood 
in close chambers or retorts. It has a brown colour, 
and a very strong smoky smell and flavour, but in other 
points resembles erdinary aeetic acid of the same 
strength. The article commonly sold in bottles, at 
high prices, under the names of “Essence of Smoke,” 
„% Essence of Wood Smoke,” ‘Cambrian Essence,” 
“Smoking Fluid,“ Ko., is commonly thickened and 
darkened by dissolving abont two or three ounces of 
spirit-colouring (caramel) in each pint of the crude 
acid; but this adds nothing to its antiseptic and 
smoke flavour qualities, although it improves the 


colour of things prepared with it. The cheapest way 


of procot DE the above is to bay it, of any wholesale 
or large druggist, under the name of Crude (Smoky) 


Pyroligneous Acid.” Price, wholesale, about 4d. per 


lieved. But if instead he remains in bed. the secre- 


tions may be many hours before they return. 


With 


those whose daily occupations render it impossible to 
take the hydropathic treatment, the doctor advises that 
one of Mead’s Anti-Constipation Plaisters be worn, which 
ia seldom known to fail to relieve the bowels daily, and 
aleo to nse daily cold ablutions.—P.8.—Every nurse 
knows that one of the first and best signs of the snb- 
sidence of the excitement of fever is tho retarn of the 
natural secretion to the nose and skin.—T. L, V. 


(12755.)}—To “Jack of All Trades.“ How you 
manage to make rosin and shellac adhere to curd soap 
is something more than I can understand. You may 
blister it if the heater is too hot. Take the two—viz., 
soap and finely-powdered French chalk, and prepare 
some nvglazed paper for the purpose, like whitowashing 
it. Use when dry.—Jack or ALL TRADES. 


112766. - Fiddles and Fiddling.—The bow must 
be well cleansed with soap and water, then rosined till 
white as snow, taking care not to ase the refined speci- 
mene of rosin sold at music shops, but get a good piece 
of ordinary rosin from your chemist, and always use 
it before you play. Do not play too near the bridge, 
unless your position is a bigh one on the finger board. 
Do not attempt anything diflicult until you can make 
clear tones. Place your bridge exactly in the centre, 
between the f holes, and try, try again.— FIDDLER. 


(12771.] — Colorado, U.S. — 1. Allan line wid 


Baltimore. 


2. Meals on cars are very expensive. Buy 


a basket at Baltimore, and füll with four days’ supply of 
bread and corned beef. Coffee is to be had at all stations 


at any time. 
4. As good as tho best. 


8. As near to Denver City as practicable. 
5. Yea; can be had of Mesars. 


pound, or 28. 8d. per gallon. (I think my last hogshead | Reid and Keim, 86, Finsbury Circus. 6. Take no 
cost 2s. 4d. per gallon.) Itis used either by brushing | tools, bat good warm and strong clothing, thick boots, 
a little over the meat or fish, or by mixing a little with | pair of blankets, and indiarubber sheet. 7. With the 
the brine. Some persons steep two or three drachms | qualities named, “ first rate and independence.“ 


of the best wood- 
with brisk agitation and slight warmth for one or two 
hours, and then, after repose, decant the clear portion 
for use. This is, however, quite unnecessary, as the 
acid itself is smoky enough; but the treatment slightly 
modifies the flavour and isin a manner relished by some 
persons. I cannot agree with An Anxious One” 
that the old plan of curing by exposure in appropriate 
chimneys or smoking-houses is “ unsatisfactory.” In 
no way can such an excellent and refreshing flavour 
and odour of the kind be given to meat, fish, &., as 
by direct and lengthened exposure to the attenuated 
amoke or fames of a slow wood or tarf fire. Some 
persons attempt to impart a smoky flavour to hams 
and bacon by the addition to the brine of a little 
creosote (previously dissolved in strong vinegar); but 
this is expensive, and the effect is not very satisfac- 
tory, as the food then gets a crude whisky flavour, 
smoky certainly, bnt devoid of the characteristic 
brown colour, rich flavour, and fragrance, of a prime 
smoked ham or flitch.—ARoTEs. 


[12744.)—Martini Rifle.—See reply to 12729.— 
C. H. W. B. 


(12744. —Martini Rifle.—The extractor in the 
Martini-Henry rifle is shaped something like the letter 
L, moving on a pivot atthe bend. The vertical arm 
of this bell-crank is formed like a fork, one of the 
prongs being ateach side and exactly fitting the 
rear of the cartridge when “home.” When the breech- 
block is depressed, it catches the horizontal arm of the 
extractor, forces it down, and consequently brings the 
vertical arm away from its place against the barrel, 
thus throwing out the cartridge case. There is no 
spring about the extractor, only this little bell-crank 
and the pin it works on. The bottle-neck cartridge has 
to be used with this rifle, owing to the manner in 
which itis loaded. The cartridge bas to pass along 
the curved alot on the breech-block, and for this reason 
the ordinary cylindrical form of cartridge would not 
do.— ARTILLERY CAPTAIN. 


[12746.] - Screws for Woodwork.—This requires 
some spaee to illustrate as well as to engrave plant, for 
they are cut with dies.— JACK OF ALL TRADES. 


[12747.] —-Roasting Jacks.—Take a sheet of steel 
the thickness required, and cut strips the width 
required in the length, as that would be the way of the 
grain. Punch a hole in both ends and lap up on a 
mandril, harden, and blaze off with tallow. Pat the 
spring inside a drum, and drive off the dram.—Jack 
OF ALL TRADES. 


(12749.]}—Punching Holes in Sheet Brass.— 
This depends upon the thickness and size, if light and 
small, a lever press, the same as the endorsing presses, 
might do.— Jack o ALL TRADES. 


(12749.]—Punching Holes in Sheet Brass.— 
Look at a punching machine and apply the same 
principle—that is, witha punch and die to fit each 
other andthe punch to fall exactly into the die. This 
is the best method of punching.—MoruaL Tom, 


(12752.}—Nervous Excitement.—Your corre- 
spondent Tremolo” ask for a remedy for the above 
ailment. I know of nothing better than that advised 
by Dr. Johnson, namely, the bydropathic treatment. 
In my last on constipation, I omitted to mention ano- 
ther proof given by Dr. Johnson that excitement 
arrests the secretions, and that cooling the body re- 
stores them. Let us take the case of one addicted to 
drink. In the evening he has excited the system with 
strong stimniants. In the morning he wakes with all 
his secretions arrested, mouth and throat dry, his 
nose dry, skin dry, his bowels costive—that is, dry also. 
Now let him get ap, take a cold bath and go ont into 
the cold air. The saliva returns to his mouth, moisture 
te throat and nose and skin, and soon after this, his 
bowels (if Le be not habitually constipated) will be re- 


|a 


a very 


in each pint of the crude acid, R. H. Leggs, Lt.-Col., U.S. Consul, per W. H. COFFIN. 


112784. —Libraries.— It A Librarian will get 
set of brass figures with handles (say 
to 10) he will be able to print all the Books in gold at 
small cost. 


one of each up 


One book of gold at Is. 3d. will 


rint 700 or 800 books, and the numbers will last as 
ong as the book. The figures will cost about 5d. or 
6d. each. Make the figures hot in gas (not too hot), 
rub the face on a piece of cloth with a few drops of oil 
on, apply a little powdered rosin where you are going 
to print, then pick up the gold leaf with the figures, 
and hold it on about two or three seconds. After this 
rab it with a soft rag with a few drops of oil and tar- 


pentine on, and it will give a beantifal bright gloss. 


If 


you want any more information I will give it with 
pleasure.—J. B. SHARPLEx. 

(12779. —Lightning and Thunder.—1. “ Sheet 
lightning ” is merely the glare of a flash, reflected from 


cloud, sky, or other objects. 


However near a flach be, 


if onr back is turned to it we can only see sheet 


lightning.” 
self are forked or unforked. 


The varieties in the form of the flash it- 
The latter, by far the 


commonest, sailors very well name chain lightning.” 
It is more like a chain than the ribands (or strokes of 


uniform width) drawn by painters. 


It is commonly 


far less crooked in the general course, but with innu- 


merable short crooks and dot-like raggedness. 


2. The 


sound starts simultaneously from every point of the 
chain. If its form were a circular arc, with your car 
in the centre of curvature, you could hear bat a single 
gun-like explosion. But if you are a mile farther from 


one 


part of the chain than another, the peal must last 


5 seconds; if 2 miles, 10 seconds; and so on. I do not 
believe in echoes from clouds, or any echoes contri- 
buting to the thunder, except those from mountains 
and precipices, which give it quite a distinct character 
from what it has over flat conntries or sea. 8. What 
blasts a tree is simply its own sap suddenly made 
steam ; and the instantaneous vaporisation of confined 
moisture, or of soot, will equally explain the demoli- 
tion of the chimney witnessed by M. Paris, p. 620. 
Without having seen a large tree the day after its 
destruction, one can hardly form an idea of the tre- 


mendous force exhibited. 


I had such a view of a beech 


tree that was probably one of the largest in England, 
and may be remembered as standing before the elder 


chalk-pit west of Caversham, Oxon. 


The trunk, about 


6ft. in diameter, and perfectly sound to the heart, 
had been cleft, and, except the lowest yard or two, had 
fallen with the limbs in all directions, with most of 
its wood in minutey separated fibres like over-stewed 
meat, and seeming fit to go into a paper-mill, and with 


very little more ponnding form pnlp. 


The fibres were 


also bleached whiter than parts that had been out of 
the lightning's track.—E. L. G. 


UNANSWERED QUERIES, 


— 


The numbers and titles of queries which remain un. 


anewered for five weeks are inserted in this list. 


We trust 


our readers will look over the list, and send what infor- 
mation they can for the benefit of their fellow eontri- 
butors 


Since our last S. Broughton has answered 12859; 
“Jack of All Trades, 12391, 12402, 12405, 12408, 12410, 
12418, 12422, 12125. 


12493 
12497 
12498 
12508 
12509 
12521 
12522 
12536 


Grove's Gas Battery, p. 496 
Horizontal Escapement, 496 
Green Shade, 496 

Eloby, p. 497 

Chemical, 497 

Value of Locomotivas, 497 
Length of Pendulum, 497 
Speculam Grinding, 497 


QUERIES. 
— — 


12801. —-Hygrometer.— Will some corresponderst 
kindly show me how to find the dew-point and dere 
of humidity by Glaisher's tables, adapted to Mazon” - 
hygrometer, when the dry and wet bulbs indicate ® 
fraction of the same degree — e. g., 396 and l ? 
Other indications, cach as 30 C0 aud 358'1° I can manag 
—CLITUs. 


1202.) — Length of Pendulum Springs. — Wen -? 
“ Seconds’ Practical Watchmaker” kindly lve me b: ~ 
opinion as regards the length of pendulum springs, fer 
best timekeeping ?—D. C. 


(12508) — Mainsprings Breaking. — Woul 4 
“ Seconds’ Practical Watchmaker” explain the canse of 
mainsprings brenking when the spring is the Habt 
height and strength, and the arbor the right efi 7 
One will last a week and the other for years; both Lest 
springs and fitted to the same watch by the Same worl- 
man, and kept in the same temperature.—D. C. 


(12804.]—Fixing Photographic Prints. — C0 
any one tell me the cause of my prints (after tonins 
and when in the fixing bath) losing all their tone, and 
becoming a leathery brown colour ?—OneE IN a FIX. 


(12805.]—Photography.— Can any render give + 
process for sensitising paper, so that it muy be kep 
without injury for two or three days? I believe sucha 
process is in use.—O. B. 


(12806.)—Boat Building.—I wish to build a amal 
leasure boat, say from lift. to 15ft., by 2ft. dio to 3r. 
eam, yacht shape, principally for sailing, but also of a 

light build to row. ould any kind reader favour me 
with some practical information, or name a book frou 
which I could get all practical information and dimén- 
sions ? I havo been trying to obtain a suitable bok 
through booksellers’ agency, but without suaccess.— 
ANOTHER PaDDLER. 


(12807.|—Darkening Pale Mahogany .—Will any 
subscriber Kindiy inform me the easiest way to dark 
the colour of palo mahogany, so that it will match that 
of a darker colour ?—A. D. 


(1298. —Enlargements on Zinc Plates.— WII 
any of your numerous correspondents kindly farnizh 
me with a method of taking enlargements on zine 
plates direct or by transfer ?—Sast WELLER. 


(12809.}—Economy in Fuel.—I want to know i 
there is any liquid that will bind ashes together, ao ca 
to burn them over again. I have wetted them with 
water and made it like clay, but when dry it crambd?>2z 
I should like to make it lumpy to burn like coke. I ha ve 

ut a lot of wet ashes in an American kitchener; it 
barns very well, when it gets dry, op the top of coke. 
The liquid must not be expensive, otherwise the economy 
will be lost.—DuPLex. 


[12810.] — Electro-Magnet.—I should de glad to 
learn how to construct such an electro-magnet as woul! 
be advantageously excited by 10 cells of Daniell's (quar: 
size). Also what weight such a magnet would protahy; 
sustain. I find it mach easier to coil the wire upon tay 
brass tubes than to coil it directly upon the arms of the 
iron core. Will the currents induced in the tubes ty 
the primary current appreciably diminish the magnetic 
intensity of the core ?—Brta. 


[12811.I—Lamps.—I have a quantity of good lamps, 
the brass bottoms of which have become tarnisbed œ 
“shopworn.” I should feel obliged by any one inform- 
ing mo how to get them up again like new.—W. & C. 


(12812.)—Water for Aquarium.— Will any of 
our correspondents kindly inform me which Water is 
best for nquariums— whether rain-water from off tile 
roofs or that supplied by water companies ?—Noxrwicnr. 


(12813.}—Circular Saw Bench.—Can any of “oar” 
subscribers tell me what size circnlar saw a 4 borac- 
power engine will drivo, and what size pulleys to fix on 
the same? Fly-wheol of engine, Aft. 10In. Also whst 
kind of teeth are best for cutting ash, oak, &c. ?— CoN- 
STANT SUBSCRIBER. 


(12814.]—Contracted Muscles.— Would aome one 
kindly advise what could be done for a lad—twelva 
years of age— who is afilictod with a contraction £ 
muscle in the neck, dircotly under left ear, which holds 
the head on one side. Can the muscle be developed?) 
PARENT. 


(12815J)—Fusing Brass.—Will one of your readers 
kindly describe to me the method of fusing brass? 
I have tried and failed. Would it require blowing with 
bellows ?— BRANCA. 


(12816.]—Sepia.—Repia ought to be made from ‘he 
insido of the cuttle fish, Can any one tell me how it ig 
really made 7— G. S. E. 


12817. — To Chemists.—If sulphate of quinine is 
dissolved in sulphuric acid, and a few dr ps are mired 
with water, it turns the water r blne colour. Will aay 
of “our” chemical readers state the cause of this aud 
oblige—- WILLIAM H. Bry. 


(12818.]—Postman’s Duties.—Will some brothee 
reador kindly tell me the distance a walking p.. stman 
may walk out of the highway? Ilire about 70 yards 
out of the highway and he says I aball Lave io pas extra 
for every letter.— EL W. F. ° 


112819.}—Stains in Wood.—Can any correspondent 
tell me of a substance which will tako stains caused by 
nitrate of silver out of wood, sad its price °—T. V. B. 


(12820.]—Churning.—I« the separation of butter in 
churning caused by any chemical in addition to tas 
mechanical action of the process, and If ao what fa the 
whole chemical action that takes place? An answer 
from “Sigma” would obligo—M. F. 


(12821.])--Soluble Glass.—Referring to latter on 
Soluble Glass, p. 590, letter 4765, ill your corre 
spondent G. J. H. kindly inform me how to prenare & 
soluble glass as a coating for brick or stone pertectly 
transparent and colourless ?- AA. 


112822] Extracting Opium. &c.,from Poppies. 
— How is opium obtained from ordinary poppies? How 
is the red colouring matter extracted? What ia u 
name? Is anything else obtained from poppies? If 
so, what are their names and how are they ublained f— 
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{12828.)—Cochineal Blue.—I made a decoction of | 


cochinenal by pouring boning water over the dried 
insecta. I poured somo of this intos clean tumbler, 
aril added some acetate of lead in water, when, to my 
astonishment, it produced a light blue precipitate which 
remained suspended for some time in the water. What 
was tho cau:c? Could not wool be dyed thus ?—G. 8. E. 


(12834. ]—Magnesium.—How is magnesium obtained 
from its salts and mado into wire ?—G. S. B. 


(12825.]—Insects in Leather Trunk —I have a 
large bex covered with leather, with partitions and 
trays insite, and fitted with straps outside after the 
manner of a portmanteau, which has been unused for 
Fix months or more. On looking at ita few days ago, 
I found one of the wooden ribs at the bottom to be com- 
Pletely riddled by what looked like small worm holes— 
doubtless the work of somo insect. The wood, on being 
touched, crumbled Into dust in many places. It is an 
onsy matter to replace the damaged rib, but I find that 
the box is eaten into in about two dozen places on the 
sides where it is covered with leather and on the bottom 
beyond the riba. The holes are of the thickness of a 
knitting needle or thereabonts. If any roader of the 
ExGutsa MECHANIC wil inform me how I can arrost 


the other—both Geneva watches, same size, and same 
maker; both have the same action, and the same 
number of turns in the bairspring; both have plain 
balances and same number of beats per minute ?—Con- 
VEBBION. ` 


(12836.]—Light and Glass.—How is it that shop 
lights, seen through the glass of an omnibus, produce 
Ab appearanco of concentric fibrous circles in the glass ? 
—A. B. M. 


[12s37.]—Tobacco and Rlectricity.—I was shown, 
the other day, gome tobacco in a very mouldy state, and 
said to have been thus changed in one night through 
electricity in the atmosphere. Is this a known effect? 
Sbonld any one wish to examine the tobacco micro- 
scopically, I can send him a little.—A. B. M 

[12838 ]—Testing Milk.—Will some one kindly give 
me full directions how to use my laotometer in testing 
milk ?—J.G. W. R 

12899. —Prismatie Compass.—Will some reader 
kindly give a short description of this ?—DEESIDE. 


(128{0.}— Watch Jobbing, &c.—Does any reador 
know of a work from which a novice could learn to 
repair jewellery and watches and clocks, and the art of 


the progress of the destroyer, he will confer a favour | Bilding ?—W. W. BACARROUGH. 


npon your constant reader—T. A. H. 
[12826.] —- Panning and Non-Panning Tea.— 
Some planters adopt the system of panning (frying) 
the leaf before it is finally dried, saying it excites the 
juices, whilst others, myself amongst the rest, dispense 
with it as being extra labour involved to no purpose. 
Could any reader inform me what actually takes place, 
or what chemical action takes place (if any) in the leaf 
whilst being panned, and which is dispensed with by 


being non-panned, and what effect it would have on the them? 8 What weight of coal they usually 55 


manufactured tea, whether making stronger, weaker, 
brisker, more pungent, &. ?—MELVILLE Pik R, Mohum- 
pore, 


{12927.]—Blight to which the Tea-plant is 
Subjected.—lI send you a dried shoot of a tea-plant 
blizhted. This disease, if so it may be termed, comes 
on principally and more severely after excessive and 
continual rain, and increases when rain falle more like a 
mist than rain proper. 


[12841.J]—Canal Steamboats.—Having been in- 
formed that there are steamboats running on the canals 
between London and Derby, I should be greatly obliged 
if some intelligent subscriber would inform mo, tbrough 
your columns, whether such is the case. If so, plenso 
answer the following questions: —Il. Whether the engines 
are worked on the high-pressure principle, or whether 
they are condensers? 2. Whether thev use the ordinar 
canal water, or whether they oarry filtered water 88 
an 
whether the coals do not sink one end of the boa oper 
than the other? 4. What is the usual diameter of the 
boilers? 5. What is the saving effected compared with 
horse-power? In addition, I should be very much 
obliged if I could seo a drawing of a boat and engines, 
or any information relating to any of the above ques- 
tions.—J. P., Walsall. 


12812] —Vineries.—Would “ Sanl Rymea” or any 


It is to be seen on plants in all | Other reader give a few hints regarding tho construc- 


positions, open or confined, barren or rich soil, and at tion of vineries, and the most profitable vines to grow? 


all the bearings of the compass, N. S. E. W. Before it 
makes its appearance percoptible, the plants, I have 
observed, show a reluctance to shoot, and when they do 


— 80DA. 


[12813..—Bluo Pipe-Clay.—Wonld “Jack of All 
Trades or any maker inform mo how to make blue 


shoot, the bud at the end of the shoot is affected, thereby | pipe-clay, and say tho quantity of blue colour and vitriol 
causing a stoppage of growth, together with the throe | used to the cwt. of pipe-clay, also the price por owt. of 
or four new leaves which compose the flash; some old | blue colour ?—CLAT. 


leaves are also affected. In some cases, if the stalk or 


shoot be nipped off, a black spot will be seen in the | gent kind] 


centre (where the pith is in trees) of the shoot to vary- 
fog depths according to the severity of the disease. 
I have seen portions of gardens looking as if a fire-blast 
had passed over them, and from which no leaf can be 
expected, unless the shoots are plucked off below the 
black dot in the centre of the shoot, and then it is 
doubtful Could and would any kind readers give me 
their views on the subject, so as to enlighten me a bit? 


(12844.]}—Cleaning Bones.—Will some we igs Bes 
y inform me of the best way to clean 
thoroughly very dirty boues and small skeletons with- 
out injuring them in any respect 7 —Volx. 


(12845.]—Fossils —I wish to know how to extract 
fossils from hard and soft rocks withont injuring them. 
A few hints as to collecting, cleaning, and preserving 
fossils would be very acceptable. A list of places within 
(say) twenty miles of London suitable for geological 


I wish to know what causes it, and why, and whether it excursions would, I think, be useful to many besides 


cannot be prevented, and if not, if it can be cured by 
any means different to what I have already said (pluck- 
ing off the shoots, &c.)? This complaint is very 
valent in Hylakandy, a sub-division of Cachar, an 
scarcely known in Assam, North Cachar, Darjeeling, &c., 
oe Ober tea districts.—MELVILLE PIKE, Mobumpore, 


(12828.)]—Apothem in Tea.—What is it composed 
of,and which would be the simplest and most certain 
way to extract it; and what is the test for it ?—MeEL- 
VILLE PIKE, Mohampore, E. I. 


myself.— Vorx. 
[12846.]—Rowing.—What lever (lst, 2nd, or 8rd 


re- | order) does the motion of an oar, in rowing, constitute? 
is | —VIELLENT. 


(12847.]—Cleaning Steel, &o.—What is a good pre- 
parson for cleaning and polishing steel and brags ?— 
orx. 

[12848.] —Log-House.—Will any one kindly give a 
sketch, with some particulars, of a four-roomed les- 
house, such as is usually erected by settlers on grants 
of land in the Western States of America on 160 acrea 


[12829.)—Theine in Tea.—What is it composed of, of land? 1. Cost where timber is easily got. 2. Whether 


and which would be the simplest and most certain way two or one story. 
e test for it ?—MsLVILLE „ 


to extract it; and what iz 
Pix E, Mohumpore, E. I. 


112830. Carbonate of Iron in a Tea Soil.— 
This is a component part of the Assam tea soil. What 
important part does it perform in relation to the growth 

_ of the tea-plant !—MELVILLE Pixg, Mohumpore, E. L 


[12831.]—_Charc ral for the Desiccation of Tea. 
It is asserted by the homo (tea) trade, as also by some 
tesa planters, that the fumes of charcoal alone, from its 
peculiar properties, are only adapted for the ng of 
tea; for one or two experimentalists have tried the 
t drying of tea in pans, &c., but have arrived at very uu- 
Gatisfactory results, such as the leaf not being good in 
g appearance, the liquor relatively very much worse than 
pı the leaf, and, although not burnt, it had a peculiar 
t flavour, classed by tho trade "fiat and odd.” Would 
some kind reader inform me whether the fumes of 
charcoal have any chemical effect on the tea, if so, 
what effoct, and how does it act? Cannot some sub- 
stitute be suggested; hot air has been tried, but the tea 
is not as good as ten dried over charcoal fires.—MEL- 

§ VILLE PIKE, Mohumpore, E. L 


12392.) Manufacture of Charcoal.—Would any 
} kind reader inform me the simplest way to manufacture 
I charcoal, from all woods light or heavy, clese grained 
or not, go as not to lose a grain, so that all may go to 
d the designed end? I have been making about 65 
4 tons yearly, and wood is becoming difficult to obtain. 
The method must be one understood by a coolie, a 
| native labourer, whereby abont half a ton can be made 
at once —MELVILLE Pixe, Mohampore, E. I. 
i 


n233]—White Ants and Wood.—Some time 
back there was a centroversy in the Indian papers (the 
Englishman) regarding the destructive habits of these 
inseets on green wood, which a Mr. P. Saunders confuted 
by saying, as I do, that they do not touch green wood 
to destroy it, bat that they may, and do, climb up and 
£^ along it in search of dead wood or injured wood. 
Wonld any kind correspondents (Indian or otherwise) 
Give their (xperience relative to these insects cating 
and deatroving green wood? As this subject is of in- 
terert to many planters (tea, coffeo, &c.) in remote 
districts and abroad. I would bo glad to see It discussed 
and well ventilited in the ENGLIsH MECHANIC.—MEL- 
VILLE Pixx, Mobumpore, E. I. 

(1285 1.]-Queensland.—What are some of the best 
recent works on Queensland ?—A, B. M. 

Ie.) — Unequal Timekeepers. — Would a 
thorouch practical workman explain to “our” readers 
the cause of one watch keeping much better timo than 


f 
; 
; 
i 
i 


á 


8. Height, length, breadth, slant of 
windows, and general out-houses. 4. How 
is a dy man to go abont building his own shanty for 
self, wife, and child ?—E MIGRANT. 


(123849.]—Separating Lenses—Will one of the 
clever contributors to ours kindly tell me how to 
separare the compound lenses forming object-glass of 
field-glass, as some liquid has partially penetrated be- 
tween, and of course interfores with its clearness ? Also, 
if after separation I can safely re-cement them together. 
I am desirous cf doing it myself if I can manage it 
without damaging the glass R Howsx. 


(12850.]—Joining Manganese Cells.—I inserted 
a query some time since, to which an answer was re- 
turned that the carbon must be soaked in paraffin, and 
the wire soldered in the carbon. The cells are now 
charged, covered with wax on the top, and tho pores of 
the carbon are saturatod with eal ammoniac. Must I 
first pick off the wax I have tried, ancharge the cells, 
and soak the AmCi out with water, joln the copper wire 
by solder, and then soak with paraffin, or pa ra flin first 
and then solder into the hole? What parafiin do I use, 
raffin oil or solid paraffin? and if the latter, how is it 
quefled, and how long must the carbon be soaked? I 
suppose it would not do if I saturate with parafin with- 
out freeing from the AmOl ?—T. H. SouE VILLE. 


[1285L]—Policeman’s Lamp.— Will any of “ours” 
kindly offer a few suggestions towards improving the 
resent form of policeman'slamp? The leadiug features 
lo de desired are small size, great reflective power, to 
be easily turned on or off, and to be 1 taken to 
jeces and cleaned. The present forms are large, cum- 
ersome, heavy, and impossible to take to piecos to 
clean. I think an improved form might be made with 
a flat wick instead of round, as at present, aud when 
the light is turned off it might be made to turn the wick 
down at the same time, thus causing a great saving of 
oll, heat, and smell, which is anythiug but pleasant for 
a man to have under his nose the whole night long. Per- 
haps Jack of All Trades" will kindly render assistance 
to the 40,000 men comprising the police aud constibulary 
forces of Great Britain. This question was asked by 
% Phanix” in last volume, bat no satisfactory answer 
ever came. — W. H. H. 

[12853] —Slide-valve Rod.— Will some one kindly 
inform me of the beat way to counect the slide- valve 
rod to the eccentric rod, the steam-chest being on top 
of cyliuder? Diagrams will oblige.—J. W. 

(12453.] -Eyepiece.—" F. R. A. S., iu his “ Astrono- 
mical Notes” for this mouth, apealts of an eyepiece in- 
vonted by tho Astronomer Royal, for rendering objecta 


froe from prismatic colours when at a low altitude. 
Will Mr. Oldfield or some other reader kindly describe 
this eycpiece 7—K. 


112551. — Dressing Corn.—Will you or any brother 
render of the Mecuanic inform me which is the best 
way of preparing Egyptian and Californian corn for 
grinding, as we are groatly in need of such an apparatus 
at onr tirm?—A Dusty MILLER. 


(12855.)—Table Claws.—Scveral readers as well as 
myself, wish Mr. Smither would, in his next letter, send 
a design for claws to match the table leg, inserted in 
No. 386.— H. Cook. 


(12856.]—Carbonic Acid Engine. —Oould any of 
“onr” correspondents kindly give mo some information 
about the construction of a carbonic acid envine? Are 
chalk or whiting and hydrochloric acid the best sub- 
stances for generating the gas? Would it be possible 
to lead the gas as it escapes from the cylinder intoa 
tank containing lime hydrate, so as to form carbonate 
of lime? Would a sufficient quantity be formed to bo 
used to generate gas in the boiler? I should be very 
glad if I could get somo hints as to the construction of 
an engine of tbis kind, and what success experimental 
ones have met with ?—JUVEXNIS. 


{12857.] — Rust. — Living amidst chemical manu- 
factures tho gas from them rusts all steel and iron. A 
preventative wanted —MuTrvuaL Tom 


[12858.]—Caustic Soda.—Will some correspondent 
afford ine au explanation of the gradual deepening of 
colour from a pale atraw to a deep brown, consequent 
upon 35 evaporation of a solution of caustic soda.— 


[12859.] -Sand Wheel.—I shall feel obliged if one 
of your readers can tell me whnt is the right speed for 
a sand wheel for planing or polishing wood. Als» if the 
glue should bo thinly brushed on, and tho best way of 
getting the sand to stick on.—C. E. 


(12860.]—Dr. Carpenter and Gsesometry.—In Dr. 
Carpenter's address before the British Association at 
Brighton, reported recently in tho ENGLisH MECHANIC, 
this passage occurs which puzzles me: — The whole 
fabric of geometry rests apon axioms, which are incap- 
able of demonstration.” Surely it is possible to show 
that ‘the whole is greater than its part?“ Perhaps one 
of “our” mathematical correspondents would be kind 
enough to throw some light on this point. —Tyro. 


(12861.} Bricks from Sand, &o.—Is there any 
satisfactory process (and the rationale of tho samo and 
cost) for making bricks for building from fine sand or 
fine sandy river mud? Will conorote building answer 
for walls and beds of furnaces as well as brick, and what 
character of concrete is preferable? Is it an easy 
method to make a fair cement from fine river mud and 
other materials, aud what are the materials and cost ?— 
IGNORAMUB. 


[12862.] Envelope .—Can any reader say 
the size paper envelopes are cut from, and how many of 
each size (envelopes) will a sheet cat? If the shects are 
different sizes, please state size of each. An answer 
will oblige—D. Gomn. 


[12863.}—Schroter’s Telescope.— In let. 4788, p. 
574, “R. C.” makes mention of the telescope of Schröter, 
as being 10ft. long, and only 3in. aperture. Will R. C.“ 
oblige by making known the constraction of the above, 
as to the steadying of such a whipstick of a tubo on a 
stand, also as to the glasses made use of ?—Youxo 
GLASGOW. 


[12864.] —Sour Ginger Wine.—I have some home- 
made ginger wine which has become sour or tart. Is 
there any way of removing this sourness and rendering 
tho wine wholesome and agreeable again ?—W. M. 


[12865] Sympathetic Clocks —Among the appli- 
cations for letters patent during last month is one for 
improvements in sympathetic clocks. Can any fellow 
subscriber enlighten me as tothe nature and applica- 
tion of this ingenious piece of mechanism known as a 
sympathetic clock.—Croux. 


[12866.]—Quality of Oloth.—Can any one give 
some useful suggestions in the choice of cloth, &c.? 
There must be a mode of distinguishing good from bad 
material, but though at the time of selection I carefully 
unravel numerous patterns and study the relative 
length and strength of the fibre, I have signally failed 
to discover the secret of stability, The most durable 
cloths within my experience were desoribed to me at 
the time of choosing as Venetian cloth and double 

| corded Scotch tweed respectively. Is there any way of 
recognising these materials aud insuring a protitablo 
investment with your tailor ?—Croux. 


112807/.I— Lightning Conductors.—I am thinking 
of protecting my house. Will some kind reader inform 
me if it is necessary to puta conductor on each 
chimney, of which the house has four, three in gable 
enda of the house, and one near the centre? The dis- 
tance between 18, greatest Bft. nearest, lift. Has 
it ever been ascertained what distance a conductor 
will protect ar if it projects Bit. above the chimney). 
I should feel obliged if any one would inform me who 
publishes a book on the above subjeel. J. G. T. 

(1286.]—Gyro Pigeon—How is this made and 
propelled ?—PHILANTHROPIST. 


(12869. - Water Power.—Will some of your nume- 
rous readers, acquainted with water power, say what 
power a wheel of 4ft. diameter, supplied with water with 
an easy flow through a circular opening of din. will have, 
applied upon the overshot principle? and if the turbine 
with 4ft. Ĝin. of fall will be equal to the wheel?—Ayva. 


(12870.) Stringed Instrument Maker. — Can 
“The Harmonious Blacksmith” or other reader of“ ours” 
oblige me with any information as to the status of one 
John Pitts, 8. Paul's Charchyard, 1634? I havea very 
old viol de Gamba bearing above upon an almost 
obliterated ticket.—Joz. 

[1271.]—- Burning Wood Pulp.— Will some of our 
readers kindly inform me what I can mix wit! wood 
pulp that when it burns it will barn its own ash with 
litle smoke.—ONk aT a STANDSTILL. 

Fig Electro Miang ENT electrc-gildins some 
Articles, I was called away, and left the solution on a 
stove, and on my return found it boiling. It was all right 
before, bat after. it would not act. Is the guld precipi- 
tated, and, if xo, mast I ase more cyanide, or is euwe- 
thing wrong? — W. BAKER. 
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ALL communications intended for this department to 
be addressed to J. W. ABBOTT, 88, Loughborough- 
road, Brixton, S. W. 


We have received the August number of the Dabnque 
Chess Journal, now recognised to be the leading organ 
of American chess players. The number is embellished 
with a protrait of the Rev. A. B. Skipworth, with some 
selections of his games, a large number of problems by 
American composers, and the advanced sheets of the 
late Congress at Cincinnati. We shall take an early 
opportanity of placing a few extracts from the Chess 
Journal before our readers. 


ENIGMA III.—By A. W. COOPER. 
White. 
WK on 3; WRonK R 2; W Kts on K Kt 4 and 
KR4; WPs on Q, K B 8. K B 4. K Kt 6. 


Black. 
K on K R 4; B Pe on K R38, K Kt 2, and Q 8. 
White to play, and mate in three moves. 


PnoBLEN XIV. — Bx P. T. Durrr. 


White, 
White to play and mate in three moves. 


BoLUTION TO PROBLEM XII. 


White, ! Black. 
1. Q to Kt aq. | 1. Anything. 
3. Mates, acc. 


SoLUTION To ENIGMA I. 


White. Black. 
1. Q to RS 1. Anything. 
2. Mates, acc. 


D. M. (Norwood).—Problem XI. is quite correct, and 
admits of no other solution but that given by the 


author. If, as you suggest, 
(1) P ta Q Kt 8 (a O) (ch.) (2) 20 R8 


K to B8 Kt (interposes)’ 


how can you mate next move? 2. The rule you quote 
ia still in force. 3. There is no difference except in 
name. 


8. H. THOMAS (Plymoath).—Your problem is hardly 
difficult enough for publicity. Send usa few more 
specimens of your composition. We agree with the 
remarks contained in your letter on the construction 
of problems. 


Ano (Yarmouth).—The problem is still faulty—c.g., 


Q to Kt 2 
and play as Black may, mate follows in two more 
moves. 


6. C. Herwoon.—We shall communicate with you on the 
subject of your last letter. ` 


F. OwDEN (Hoxton).—Study the compositions of Healey, 
Daffy, & Campbell for six months, at the end of that 
period you may be able to produce something of your 
own. 

D. A, (Maldon).—A forced move is wh 
but one legal move at command. 

R. H. (Bristol) and A. B. C.—Look at the problem again, 
and you will find you are mistaken. 

Corrxcr solutions to Problem XII. and Enigma L ha ve 
been received from G. C. Heywood (Great Torring- 
ton); J. Brey (Langport); R. Lines (Cinderford); H. 
Cherry; W. Nash (8. Neot’s); J. C. U. (Leicester); 
J. C. S.; A. R. Moleson (Swansea); W. F. (Manchester): 


en a player has 


Edeography (Leicester); W. N. P.: W. Airey ( Worsley); 
Fritz (Bradford); G. T. F. (Croydon); A. W. Cooper ; 


) a 
Argo (Yarmouth); C. J. L. (Portsmouth); S. H. Thomas 
(Plymouth); and Alchemist. All others are wrong. 


Heated Bearings. —Dr. Mayer suggesta the employ- 
ment of a layer of iodide of mercury to test whether 
journals or other parts of machinery become heated by 
friction. A thin layer of the red-coloured salt is suff- 
cient, and it becomes black when the temperature 
reaches 70° C. (154° Fahr.) 
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ANSWERS TO CORRESPONDENTS. 
— 


%% AN communications should be addressed to the 
EDITOR of the ENGLISH MZCRHANIC, 81, Tavistock-street, 
Covent Garden, W.O. 


HINTS TO CORRESPONDENTS. 


L Write on one side of the paper only, and put draw- 
ings for illustration on separate pieces of paper. 2 Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries te which the 
repiiesrefer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies, are not inserted. 5. No question asking for 
educational or scientific information is answered 
through the post. 6 Letters sent to correspondents, 
under cover to the Editor, are not forwarded; and the 
names of correspondents are not given to inguirers. 


The following are the initials, &c., of letters to hand 
up to Tuesday morning, August 27, and unacknowledged 
elsewhere :— 


H. Waters.—C. Bullock.—E. Tatte.—E. 8.—G. O. Price. 
—E. Erasmus Wilson.—J. B. Ward.—F. E. Guinness, 
—Cox and Co.—Aurora.—Wm. F. Denning.—N. B.— 
T. W.J.—J. W. D.—J. W. FennellL—K.—Rob Roy.— 
Bobo.—Old Ploughman.—L. E. E.—J. L. H.—Arid.— 
. G. Rowe.—O. BetheL—Kelby.—R. W. Barber.— 
D. G. W.—E. L. G.—Alfred H. Allen.—E. Stanford.— 
C. J. Harcourt.— E. A. Hodges.—J. Binohin.—J. F. 
Stanistreet.—Le de Fontainemoreau. — A. Felton. — 
Barnes Richards.—J. J. Reddell—James Verity.— 
J. H. W.—John Manniag.—J. Hebb.—Colambia.—An 
Engineer.—Logan.—P. C. E—E. T. E.—M. Paris.— 
A., Liverpool —J. M. N.—S. E. C.—J. T. R. Gorett.— 
Peacock. Afflicted Sabscriber.—Leonard N. Gill.—C. 
N. Abbott.—E. G.—H. Highton.— W. R Birt.— Nathan 
Mutch.— Paul Greggor.—G. A. C.—Caledonia.—N. G. N. 
—Smoked Out.—Horosupas.—F. E.—Ignoramus. — 
Cervus.—Hypo.—J. Steward.—R. A. Huntley.—Tanta- 
lus.—J. 8. Sharpe.—R. A. Proctor.—J. Frost.—The 
Harmonious Blacksmith. Edward Hunt.—A Bone- 
fitted Reader.—F.RA.8.—Dr. A. W. Blacklock. — 
P. R. 8.—8. W. D.—C. B. A.—Old King Cole.—R. 
Dixon.—S. W. Burnham.—John White.—Rev. A. B. 
Kerins.—B. Solomon.—Cambria.—A. Deane.—J. M. 
Livens.—Pedro.—J. Fowler.—W. B. Newman.—Cooke 
& Sons.—G. 8. Hinton.— Geo. Townsend.—C. Clapham. 
—Henry Clarke.— F. Bradshaw.—A. B. M.—G. F. M. 
—Canoeist.—Lambda.—J. C. H. — Sarah. — Tai. — A 
Lancashire Beekeeper.— Joseph Gadsby.— Equator.— 
F. S. M. W. -A Turner. — T. Stewart.—J. H. Crillin.— 
Cumro Bach.—Xenophon.— Higb.— A Constant Reader. 
—John Watson.—Brym.—Experimenter.— Leander. — 
8. Ibbotson.—Inchicore.—Hone Ko Io.—H. T. Ward.— 
Apprentice. —B. O.—R. W. P.—Percival Norton.— 
C. M. B.—Aroma.—U. 8. A—J. H. Whistle.—Calico.— 
John McIntosh.—Tag.—M. F. P.—Q. Q.—L. C.—Zax.— 
J. T. C.— W. M. Parker—Young Beginner.—A Young 
Jobber. — Mutual Tom—James Tresise.— J. M. B.— 
Sigma.— Jack of All Trades.—Plymouthian.— James 
Odgen.— W. R. Butler.—-A Plumber. — S. B. H.— An 
Expert. — R W. P. Jun.—B. F.—James Gaze. — E. W. T. 
—R, A.- Rat-Tat.— H. M. M. — R R. W.—Saxmundham. 
Dr. Hall.—Eyepiece. James Ramsden.— O. P. Q 
Optician.—Tyro.— Anxious.—J. H. J.—Oumberland. 


M. A. B.—Your “ sheshee” is nothing more than crystals 
of magenta, and as you bought it in India is probably 
that prepared from indigo. 

BEL Demonta.—We cannot help vou. 

Hy. CLARK (Derby).—The “note” von have sent is not 
acopy of your rejected letter. You write as if we 
were under an obligation to insert all the letters sent 
to us, whether thev are good, bad, or indifferent. You 
make a mistake. Your letter on phrenology was cer- 
eter however, not good, and it was consequently re- 

ec 

F. D. asks our readers to suggest something that will 
destroy those “horrible pests, beetles.” He surely 
cannot be a reader himself, or he would know that 
“ suggestions” were given so recently as last May, 
pp. 209, 285, &c., of the present volume. If he will 
also refer to Vol. XIIL, he will find several replies on 
the same question. 

C. Swate.—The useful hints on French polishing” 
which you require, will be found in both VoL XIII. 
and XIV., see indices. Look at p. 468, Vol. XIII. Any- 
thing you do not understand, if you will pnt it in the 
form of a definite question, will be inserted ; but we 
cannot repeat information recently given. 

T. Hatrox.—wspitting of phlegm is a case for a medical 
man. If he says your longs are sound, there is 
nothing seriously the matter with you. Take open- 
air exercise, and throw the paregorio “ to the dogs.” 

Hven PARR.— Consult a medical man. 

J. H. SUTHERLAND (Kingston, Jamaica).—You say you 
have “discovered the quadrature of the cirolo,” and 
you want to know whether there is any particular 
society or department in Great Britain to which you 
can make your discovery known. We know of no 
such “ society” or “department.” Are you suro your 
discovery is not a mare's nest? 

F. P.—Advertise for Newton's Principia.“ 

Bay WINDow.—We are not sufficiently acquainted with 
„ law to give you any reliable advice on the 
matter. 

WARMING GREENHOUSES (4774).— Atmospheric Burner's” 
plan of a burner appears good. Why does he not 
make and advertise them in the Mecuanic, that 
amateurs might experimentalike on their power ?— 
CHELTENHAM. 

ALBERT Lyow, Edinboro’, Duplex, Limbo, J. K., J. A. T., 
8. „ E. „ J. B. Harris, Definition, E. C. G., 
Engineer, E. S., Scarboro’, A. 8., Good Intent, Horatio, 
C. H., are referred to indices to back volumes. 

James SraRTX.— See let. 4761, p. 580, for information on 
marine aquarium. 

J, Hamppen.—Your outrageons letter is forwarded to 
Mr. A. R. Wallace, to he disposed of as he muy deem 
advisable. Probably you may once more calculate on 
bis mercy. 

T. B. C., J. Harland, and Calico Frinter.—Conaalt 
medicul men. 

K. L., Jacobin, Pro Bono, and R. W. Bruce.—Sce Hint: 
to Correspondcuts. 


Sept. 6, 1872. 


A. B. C. (Lanark).—Nothing new in your method of 
warming rooms. See also article on “Healthy and 
Comfortable Houses, p. 577. 

G. T, KREMLETT.—For a practical treatise on harmony, 
see pp. 8, 60, 75, 128, 173, 278, 278, 324, 428, 508, 553, and 
606, Vol. XIIL Second question write Secretary af 
Society of Arts. 

H. Coox.—They were reprinted by Tzübner and Co., 
Paternoster-row. 

J. Gunn.—We have no room at present for sttempts to 
trisect angles. 

8. A. Z.—Private communication with contributors can 
only be made by means of advertisement. 

H. T. B.— Don't tronble yourself about the matter. 

Unit.—Can you not ask your question without an es- 
graving? Benzoline lamps would hardly yield sauf- 
cient heat for a vinery, 88 by 15, unless they were 
employed in a very inconvenient if not injurio as 
namber. It has already been stated in our columns 
that these lamps are not injarious to plant life if pro- 

rly trimmed, so that your pipes would be a need- 
s expense. Better keep to the hot-water pipes you 
Ave. : 

EDWARD GaRDNER.—The technological examinations 
of the Society of Arts to whioh we recently referred 
are not actually in work, but there is little doubt tbe 
recommendations of the committee will be 
The plan of the scheme and the nature of the subjects 
in which candidates will be examined were sufficiently 
indicated in our article, which we shall supplemea: 
by farther and complete information when the details 
are definitively settled. In the mean time you anê 
others can study the subjects mentioned, for even © 
the scheme falls through, which is scarcely 
you will obtain ample reward. The proposed exsm- 
nations will commence with the technology of t- 
paper and cotton manufactares, for either of wie 
you can go in.” 

Jas. GRAT.— Les; price according to length, from a few 
pence upwards. 

C. Canter.—The only book” on carpentry and joinery 
which descends to such rudiments as the me at 
hold ing the tools,” is the Exeirish MECHANIC (see 
the Amateur Mechanic's Workshop, Vols. VIL, VIII 
and IX.). For the rest, get Tredgold’s > 
or the Practical Carpenter and Joiner, by B. Riddle 
just published. 

CHemicus.4 A “good, cheap, and simple galvaani: 
battery” depends upon what you want it for. At any 
rate vou will find how to o the various calls de 
tailed in back nambers. 

W. W. BACARROoUGH.— Articles on watch repairing 
in course of publication in our columns Informatio- 
on repairing jewellery and gilding will be found 12 
previous volumes. e know of no work embracivs 
the whole of these subjects. Query inserted. 

J. C.— Tou will find the whole art of gilding in pp. . 
66, 145 of Vol. X. Your query is too indefinite. api 
would involve two or three columns fora reply which 
might be given in a few liner Yoa e at less 
say what kind of frames you wish to gild. 

J. Rfopxs.— There are many brick making machines. 
made on different principles. 

S1¢ma.—Yonur letter and replies next week. 

J. E. Austrn.—Consult Bradshaw's “ Railway Gaide” 

PHILANTHBOPI8T.—Copy of yeur reply on Cheng * has 
been mislaid: the drawing is engraved. 


TRE“ BuItpInG News,” No.921, Avoust 90, Costar 
—Termination of the Building Trades’ Strike; Catch- W azr 
Reservoirs; Dundee.—Letter I.; Eecclealastical Di m 
Schnol Desks; Notes on the Characteristic Treatment Made a 
in Design; The Architectural Association's Northamptena’y 
Excursion; Early Norman Ironwork; ree Middle Cher 
Greenock; Archxological Excursion of the Birmingham and M. 
land Institute; Modern Architects and Their Worka.—I'V.: Os t= 
Names of Italian Artists; Gothic Architecture. - What to Bona 4:1 


How to See it.— Bad Architectural Grammar.— Tis Guz 
Classification and Nomenciature.—The “ Residuum® of Arens 
The School Boards; Building Intelligence; Correa „ 


5 do ad 
Liming Conductors; Ventilating Trongh Japctions for Hoa» 
Drains; Bethlehem and Bridewell Hospitals 8urveyorahtp: Das: 
Safety Candle Lamp; Plymouth Architecture; Doei for Ed: 
burgh Cathedral; Berlin Parliament House Compe n; cer 
Planniog Competition; Intercommunication; Water Sapply aad 
Sanitary Matters: Statues, Memoriala, 40; Oar Office Tadia- 
Chips; Trade News :—Wages Movement; Tenders; IIlusrat: 2 
Bariy Norman Ironwork ; Drawn by H. M. Marvor; Free Mar 
Chu.eh, Greenock: Salmon, ou, & Ritchie, Itectea, Pria = 
1 5 free, 84d. Published at 31, Tavistock-atreet, Covent- 4 


THE INVENTOR. 
— —e— 


APPLICATIONS FOR LETTERS PATENT DURING THE 
WEEK ENDING AUGUST 2), 1874. 


2404 A. M. Clark, Chancery lane, for improvements in lov 
for 5 A communication. 

2405 P. McKinlay. Now Broa street, City, for busking. Baltic. 
or sbelling, and for cleaning aud preparing rice aad other grun. 

2403 B. Hunt, Serle-street. Limcoln’s Inn, for an tbr 
refrigerating apparatus tor ships or vessels, fo: railway carriage 
or cars, or fur other structures or places. A communicetion 

2407 O. Randolph and C. R. Harvey. Glasgow, for improve 
in and connected with tramway carriages to be propelled dy 
9299 1 men Ol f ed 

08 J. Horton, Glasgow, for a new or improved mode and mess 
of cooling the toole for tarning and lenin metals. 

2409 J. Pinches, Oxendon-street, Middlesex. for improve 
in presses for embossing, pony perforating, or punching ax 
an improved die and counterpart for embossing and pertoreu:: 

2410 G. W. West, Kdinburgh, for improvements in machs; 
for ginning cotton. A communication. 

2411 T. B. Daft, Failsworth, Lancashire, for improvement © 
indiarabber manufactures and in tools and machinery espiye 


12 Green, . South Hackney, for imprm> 
men para or washing and separating ores and alx 
minerala. E 

as T. Thomson, Southampton-buildinga, for improvements + 
anchors. 

2414 G. Haseltine, Sonthampton-buildings, for an tages 
holder 15 scrubbing-brushes and other similar implementa Ace 
munication. 

2115 W. B. Chapin, Southiımpton-baildings, for improvem> 
in fasteninge for railway feb-joints. 

2416 8. Chandler, sen., 8. Chandler, jan, and J. Caused. 
London. road. Southwark tor improvements in dip pipes for rer 
lating the seal in hydre maina used in the manufacture ot gx 

2417 F. D. Blyth, Fenchurch street, City, and A. G. ad 
New Inn, Strand, tor improvements in the prowess and rb 
for treating wood for the manufacture of pulp for pa per. 

2418 H. Crawford and J. Crawford, Beith, A ire, for impre 
ments in machinery for finishing thresd oad yarn. 

3419 T. B. Rossiter, Bristol, for improvements ta srv 


m: ines. 
210 J. Rididale, Tufnell park, West, for improweaments 3 


lamps. 
4 J. J. Blackham, Dirmingham, for improvements ia 
10. 
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ARTIOLE S. 


— cameeneimeee 


THE POTATO DISEASE. 


EPORTS from all parts of the kingdom re- 
present the potato crop as being only 
about half the average yield; and there is only 
too much reason to fear that the reports, allowing 
for the usual amount of exaggeration, are true. 
To ascertain the magnitnde of this loss, and esti- 
mate its effects on our food resources, a few 
figures may be serviceable. It is stated, then, 
that about 1,630,000 acres were this year planted 
with potatoes, and supposing each acre to produce 
41 tons (many produce more than double) we 
have 7,335,000 tons, representing at usual prices 
no less asum than £30,000,000; so that if half 
the crop is diseased, there is a loss of £15,000,000. 
It must be acknowledged that under these cir- 
cumstances it is not to be wondered at that the 
Times has opened 
its columns to the 
truly-vexed ques- 
tion of the potato 
disease and the 
means of preventing 
it, for no one talks 
of curing it, or 
doubts that the 
cause is involved 
in obscurity. 

Bat, as a matter 
of course, we have 
had the usual flood 
of opinions—some 


spots on its leaves ; 
others from those 
who have some pet 
variety of the S. 
tuberosum, or some 
Special method of 
planting and oulti- 
vating it, to which 
they attribute the 
immunity from dis- 
ease hitherto ob- 
tained by them- 
selves in ita culti- 
vation. It may in- 
terest 


geat of the letters 

which have appeared in the Times, steering clear 
of that peculiar disease which at this season of 
the year exhibits itself in leading articles—viz., 
newspaper science. The letter of Dr. Hooker, 
suggesting the utilisation of the starch, which we 
reprinted on p. 621, opened the discussion, and, 
of course, came in for oriticism—one writer con- 
sidering that the act of grating potatoes into a 
tub of water was of “rather too scientific a 
nature” for the agricultural mind! Asa matter of 
fact, however, this plan is successfally carried out 
in places where the diseased tubers are not used 
for feeding pigs, and Dr. Hooker has done well in 
making it more widely known. But to return 
to the disease itself: there seems a general 
concurrence of opinion that it is connected in 
some way with the “ electrical state of the atmo- 
sphere,” and the fact that the disease is more 
prevalent when thunderstorms are most frequent 
is well established. But the potato blight does 
make its appearance even in seasons peculiarly 
free from electrical disturbance, so that the “ post 
hoc, ergo propter hoo” style of argument does not 
fit in well with any of the theories yet broached. 
All that can be fairly asserted is that the blight 
18 more wide-spread and more rapid in 
its action in a direct ratio with the number 
and severity of thunderstorms. So firm a 
hold on the agricultural mind has this idea 
obtained that various remedies have been proposed 
having fer their object the arresting or turning 


aside of the electric ‘‘ fluid’ by planting some 
taller-growing specimen of the vegetable kingdom 
tween the rows of potatoes. One gentleman, 
who claims the theory as his, recommends the 
planting of broad beans, the stalks of which act 
as natoral conductors and carry off the super- 
abundant electricity.” It is ore) not worth 
while inquiring who first started the electrical“ 
theory, but it is well to mention that the veteran 
Mr. Glenny years ago saw that lightning had some- 
thing to do with the disease, and promulgated the 
only palliative that has ever been found worth 
practising—viz., cutting off the haulm directly the 
spots are seen, on the economic principle that it 
is better to have small and sound than full-grown 
diseased tubers. The bean-stalk notion has been 
tried and found wanting over and over again. 
The various nostrums recommended from time to 
time—the sulphur and iron, the soot and lime, 
night-soil, blood manure, bone dust, rape dust, 
and the numerous special compounds—have all 
failed in their turn; and planting wide or close, 
deep or shallow, earthing or not earthing, have 
yielded equally negative results. In short, scien- 
tific men, as well as the practical cultivators, 
have found themselves completely baffled by the 
insidious nature of this terrible blight ; that is, as 
far as preventing its ravages is concerned, for 
the life-history of the characteristic fungus which 


find among them one diseased tuber. This is all 
the more remarkable sinoe, as I use it as a divid- 
ing line between all the other varieties—it being 
so strong a grower and 80 distinct in colour of 
tuber—each root, tested in every part, was grow- 
ing side by side with the roots of the others showing 
so much disease.“ If similar results are obtained 
with this variety in other parts of the country it 
will speak volumes in its favour, and at the same 
time dispose of the idea of contagion, or the 
spreading of the blight from one tuber to another 
while in the ground. It is satisfactory to turn 
from an account which shows an average loss of 
more than 50 per cent. to one furnished by the 
rector of a Devonshire parish, who says that 
Mr. Randle of Ringmore, in the South Hams 
of Devon, reports that ‘‘never in his life 
have his potatoes turned out so well as this year,” 
the yield, moreover, being so abundant that the 
money value would purchase the land on which 
they grew. This letter is especially valuable in 
connection with the electrical theory, for the 
rector informs us that there have been less than 
six thunderstorms during a period of more than 
12 years, and that during the present year there 
has been far less electric disturbance than in other 
parts. Among the more sensible of the preventa- 
tives proposed by the writers to the Times is one 
from Mr. Hallett, of Brighton, who describes his 


is generally accepted as its cause amongst own plot as yielding three heaped bushels per rod 
students of science is tolerably woll known. and no sign of disease.“ He thinks that disease 


Potato-growing seems gradually becoming a lottery 


—a mere game of chance. Sorts tbat turn out 
healthy and good croppers in one district are 
often the most seriously affected in others; and 
although much has been done, solely by the enter- 
prise of our large seedsmen, in improving the 
stock, imparting vigour and early maturity, there 
is ample room for much greater improvement in a 
direction now generally acknowledged to be the 
most likely to lead to the stamping-out of the 


It is doubly unfortunate, too, that the blight 
should have appeared in such force this year, for 
if the reports are to be relied upon, there is no 
doubt the potato crop of 1872 would have been the 
most abundant known for many years. But although 
the damage is in many cases over- stated, there is, as 
we said before, too much reason to fear that a 
heavy and irretrievable loss will be the result 
when the accounts are made up. A Cambridge- 
shire farmer, writing to the Times, says :—" The 
results of my examination this day of many varie- 
ties of potatoes grown on my driest and best soils, 
which are noted for being, as a rule, freer from dis- 
ease than any in this district, show an average of 
disease of from 30 to 80 per cent. It is worthy 
of remark that the most prolific varieties seem to 
be most liable to disease. There is, however, one 
most striking exception to this rule, and that is 
Button’s red-skinned flour-ball. This is the most 


is as hereditary in 
plants as in man, 
and that 80 mee: 
as unhealthy see 
is planted so long 
will the potato be 
liable to disease. 
Acting on this view 
he has carefully 
selected his seed 
potatoes for years, 
rejecting the whole 
root when only one 
tuber was tainted, 
or even suspected 
of being tainted, 
and the result has 
been an almost com- 
plete immunity from 
disease. 

But the expe- 
rience of Dr. Wal- 
lace, of Colchester, 
who has been a 
cultivator of the 
potato for some 
years, and whose 
letter is more valu- 
able than any which 
have yet appeared, 
is directly opposed 
to this, for he says 
that he has had 
most excellent crops 
from seed saved 
from infeoted plote. 
Dr. Wallace con- 

siders there are only three theories of the 
potato disease which are worthy of credence— 
first, that which attributes it to the operations of 
an insect (¢.g., Smee’s Aphis vastator); second, 
the fungus origin; third, the atmorpheric. In 
these three causes, taken conjointly, Dr. Wallace 
is convinced the true origin of the disease is to 
be found. He considers that the error of former 
observers lies in their having found but one link 
of the chain; but there are three links, any one 
of which being absent the disease does not appear. 
The following is a brief summary of his theory :— 
Towards the end of June or in July, if any one 
approach growing potatoes and strike the haulm 
gently witha stick, he will see numerous small 
green flies, or midges, dart away. These are 
named Eupteryr picta, E. viridis, and other 
varieties, and are common in our gardens. If he 
proceed to examine the haulm and leaves, he 
will find numerous white specks, and, looking 
closely, will find small green insects without 
wings—the larv of the Eupteryx. There are 
also two or three other species, one a bug, and 
other aphides, which prey similarly on the 
potato. These-white specks are made by the 
larve, which have consumed the chlorophyl on 
the under surface of the leaf; the haulm, also, 
to some extent, is similarly affected. These specks 
increase in size and coalesce, and as the weather 
ets warm become discoloured, and form a brown 


abundant cropper I ever grew, and yet I did not blotch, chiefly at the tip of the leaf; any injury 
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to the cuticle—as a bruise—will create a similar 
biotch. This is the first linkin the chain, the 
primary or predisposing cause of the disease. 
The haulm and leaf are punctured in many places, 
and their juices withdrawn by insects. An effort is 
required from the plant to heal the wounds; an 
exudation arises. All this weakens the constitu- 
tion of the plant. Should fine weather continue, 
the blotches merely dry up, the haulm in due 
season dies down, the tubers ripen, and are turned 
up free from disease. And this is a good season. 
Bat should rainy weather (the second link in the 
chain and exciting cause of the disease) supervene 
in July and August, just when the wounded stems 
and leaves are healing up (the critical time), when 
the potatoes are nearly at their fall size or just 
about to ripen, and more especally should 
electrical discharges, with heavy rainfall, super- 
vene, saturate the ground, and induce for several 
days a muggy condition of atmosphere, then a 
fangus (the third link in the chain), Botrytis 
infestans—the true potato disease—is developed 
with marvellous rapidity. A white film of mould 
appears on the under surface of the brown blotch 
not, indeed, onthe dry portion, but where the 
exudation has been poured out at the edge of 
the green portion of the leaf—a rapid develop- 
ment of mycelia and spores ensues, and in another 
48 hours, if the atmospheric conditions be favour- 
able, the mycelia will spread with marvellous 
rapidity, attacking the haulm and leaf at 
numerous points, descending through the stem to 
the roots and tubers (those at the top are generally 
the first affected), and thus the three links of the 
chain are completed. 

The first appearance of disease in the tubers is 
a brown discoloration, generally commencing at 
the eye attached to the haulm, and the only 
remedy with which the doctor is acquainted is 
that mentioned above—pulling out or cutting off 
the haulm. It seems that this theory is due to 
the late Dr. Maclean, of Colchester, who ex- 
plained it some years ago to Dr. Wallace, and 
gave him an account of the experiments which 
confirmed him in his opinion. These experiments 
were made by planting potatoes in pots, and 
covering the haulm with gauze supported on sticks. 
From one series all insects were excluded, but 
the Eupteryx was purposely introduced to the 
other; the result being that in the first case 
every tuber was sound, in the latterevery tuber 
was diseased. 

The more generally accepted theory of the 
disease is that which ted, we believe, with 
Dr. Julius Kühn, who stated that the cause of 
the blight is a parasitical fungus called Perono- 
spora infestans (Fig. 1), “ the spawn or mycelia of 
which penetrates the tubers, and communicates 
the disease from one to the other. This theory 
is held by the Rev. M. J. Berkeley, the highest 
English authority on mycology, who says that the 
first appearance of the blight is indicated by the 
presence of brown spots on the upper surface of 
tho leaves. If the reverse of these spots be 
examined, it will be found that the brown colour 
has been produced by the action of a parasitic 
mould, which gradually extends in the circum- 
ference of the spots, destroying the tissnes as it 
proceeds, and ultimately gaining extensive pos- 
session of other portions of the plant. The genus 
Peronospora consists of some forty species, all of 
which are parasitic on living plants, but the 
species known as infestans was not observed 
previous to 1844. The mould bears abundance 
of spores on the tips of the branches (Fig. 1, a) ; 
the mycelium burrows amongst the cellular tissue 
of the leaf (b), and causes rapid decomposition, 
while the vertical threads, carrying the spores, 
find their way through the stomates, or leaf-pores. 
The spores, falling on different parts of the plant, 
germinate and penetrate the tissues, producing a 
brown tint in the parts infected. Some of these 
spores undergo a peculiar process, and are divided 
into a number of cells that ultimately produce a 
multitude of zoospores, which are exceedingly 
active so long as there is sufficient moisture to 


enable them to change their position by means of 


the thread-like processes shown in Fig. 3, a; these 


also germinate and penetrate the tissues in the 
Scientific 
inquirers are not quite certain that the potato 
Peronospora possesses the perfect form of fructi- 
fication, called resting spores—that is to say, they 
are not certain it has been observed, for there can 


same way as the simple spores b c. 


to which he gave the name of Artotrogus, which 
there is reason to believe is the resting spore of 
Peronospora infestans. 

Von Schultzenstein, however, is of a different 
opinion; he considers the cause of the blight to 
be a withering or dying of the cellular tissue and 
the vessels, and states that it is only along with 
the chemical decomposition of the decayed parts 
at a later stage that the fungus makes its appear- 
ance. It is, too, asserted that fangus growths 
rarely if ever appear on healthy organisms; but 
this notion has been often refuted,and can scarcely 
be held as true. A curious fact has, however, 
been recently mentioned, which shows that after 
all there may be something in Von Schultzen- 
stein’s theory. A number of potatoes were left 
on the ground exposed to the gun, as it was 
thought they were all diseased. On examining 
them a few days afterwards about half were found 
to have been acted on by sunlight in the usual man- 
ner, being turned a dark green, while the remainder, 
submitted to exactly the same influence, retained 
their pale and sickly hue, This would seem to show 
that some great change had been effected in the 
constitution of the tubers; and on examination 
those which had greened were found sound, 
but the others were all diseased. 

The different results obtained in similar experi- 
ments in potato culture, the diverse and conflict- 
ing opinions of those who have studied the matter, 
together with the utter inability to point out a 
a remedy of those who have the best right to our 
attention, have involved the whole subject in 
obscurity. Few of us can believe that if the 
disease and its cause were really understood we 
should fail so lamentably in grappling with it. 
There is good work in this direction for the Royal 
Agricultural or the Royal Horticultural Societies. 
Cannot they try experiments in raising new sorts, 
by crossing S. tuberosum with another member 
of the Solanacee, and so mayhap impart some 
property which will make the potato proof against 
the attacks of the fungus? There is hope that 
something may be accomplished by this means 
towards stamping out the disease, for the instanoe 
of the red-skin flour-ball mentioned above, and 
the new American sorts, which have hitherto been 
but little affected, give an earnest that if as much 
skill, care, and enterprise are brought to bear on 
the potato as have been lavished on florists’ 
flowers, we may eventually obtain a tuber as 
greatly improved in hardiness and healthiness, 
as the flowers are in beauty. 


DESCRIPTION OF ILLUSTRATIONS, 


Fig. 1.—a, Peronospora infestans ; b, the same, 
burrowing amongst the tissues of the leaves, and 
making its way through the stomates. 

Fig. 2.—a, Spores germinating; b, the same, 
sown artificially, and penetrating the tissues after 
18 honrs ; c, spore with contents differentiated. 

Fig. 3.—a, Zoospores; b, zoospores germinat- 
ing; c, zoospores sown artificially in the stem, 
and, after 24 hours, penetrating the tissues and 
entering the intercellular spaces. 

Fig. 4.—a, Young Artotrogus still in mother 
cell; b, young Artotrogus free. 


RAILWAYS OR NO RAILWAYS—THE 
BATTLE OF THE GAUGES CONTINUED. 


N gauge railways and the Fairlie loco- 

motive are facts too well established in 
different parts of the world to have needed the 
triumphant apology for their introduction 
isened by Mr. Fairlie. Engineers of the 4ft. 8 gin. 
standard seem to be as much chagrined at the 
successfal and economical working of a narrower 
gauge as Brunel may be supposed to have been 
when he discovered that his magnificent innova- 
tion found few imitators; and the Fairlie type of 
locomotive has met with opposition of a charac- 
ter and to an amount which could scarcely have 
been expected by its inventor. Mr. Fairlie has, 
however, told his tale well in the little book whose 
title we give below, and has met the arguments of 
his opponents at every turn. If he has failed 
to convince them of their mistakes, they have at 
all events not succeeded in oarrying his position. 
The question of narrow gauge does not, of course, 
affeot this country to any extent, where all the 
main lines f are of the standard gauge ordered by 


Act of Parliament and only a few local and 


the introduction of cheap narrow gauge lines for 
suburban trafic around large centres of industry, 
and for special purposes in different localities. 
But in many of the more sparsely populated 
countries of the globe—in those, in fact, where rail- 
Ways are especially to their development 


—the difference between the so-called broad and 


narrow gauge is in reality the difference between 
a railway and no railway.“ On this point of the 


question there can, we should think, be little dis- 
cussion, whatever there may be on the broader 
ground on which Mr. Fairlie has taken his stand 
when he contends that a broad gauge means 
costliness with extravagance when compared to 
the economy with efficiency of the narrow gauge. 


In a country like India, requiring long lines of 


permanent way, embankments, bridges, cuttings, 
and engincering achievements of a more or less 
costly character, the question of expense is of 
the first importanoe, and a saving of even £100 
per mile a consideration not to be lightly thrown 
aside. 
regard to the Indian railways—that they should 
be constructed with a view to Imperial purposez. 
such as the speedy conveyance of troops in emer- 
gencies—should not be allowed to weigh in the 
balance, unless a complete network of lines is to 
be at once constructed ; for it is obvious that, even 
taking this argument into consideration, three 
narrow gauge lines would probably be more ad- 
vantageous than two broad ones. Mr. Hawksley 
spoke at his inauguration as President of the In- 
stitution of Civil Engineers of the new gauge of 
absurd dimensions which had been introduced into 
India at the instance of some unknown crotchetty 
person, which would inflict all the evils of break 
of gauge, and all the inconveniences of inefficient 
accommodation, in à country in which a magnifi- 


The argument that has been used with 


cent system was being constructed. Bat, as Mr. 


Fairlie points out, the Indian railways are too 
magnificent, and the few miles (comparatively 
speaking) yet built, have cost an enormous sum, 
and earn but a small income. 


In Australia, too, 
the broad-gaugers are straining every nerve to 


burden with costly constructions a country which 
wants cheap railways. 


But it is in the United States that the problem 
of the officlency and economy of narrow gauges. 
when tried in actual work on a large scale, will 
first be solved, and it is mainly in reply to the Hon. 
Silas Seymour's review of the report of Gen 
Buell, the engineer of the Texas Pacific Road, thst 
Mr. Fairlie has written this book. The subject 
seems to have been treated in a much better 
manner in that country than it has here, for the 
opponents of the narrow gauge do not appear to 
have sought out all the minute and apparent 
defects, but have argued earnestly and ably 
against it, pointing out what they considered its 
disadvantages. The advantages claimed by Gen. 
Buell in recommending a gauge of 3ft. 6in. for a 
railway of 1,500 miles, were a saving of 30 per 
cent. of the cost of the narrow gauge road-bed, 
&c., 45 per cent. of the cost of the super-strac- 
ture, and 50 per cent. of the cost of rolling 
stock; while the proportion of dead weight to 
load would be 47, as compared to 75 on the 
broad gauge, and a speed of thirty-five to forty- 
five miles an hour might be attained with safety. 
These estimates were reviewed by Mr. Seymour, 
who objected that the difference in oost af the 
road-bed would only be the value of a longitadi- 
nal slice 1ft. 24in. wide, taken out of the centre 
of the ordinary track (single line) ; this, of course 
is absurd, for the wide gauge is necessarily eon- 
structed to withstand the heavy weights passinz 
over it, and in estimating tho cost of the road- 
bed for the narrow gauge, it should be remem- 
bered that the true practice permits a closer 
adaptation of grade to the natura! surfaces than 
is attained on the broad gauge,” requiring lower 
banks and shallower cuttings, less formation 
width, because the running weights are less: 
sharper carves are also permissible, thus avoid- 
ing tunnelling as a rule, and executing that de- 
scription of work more cheaply where necessary. 
As a matter of fact, this question had been 
already settled in Norway, where the first rail- 
ways cost £11,000 per milo, an outlay which 
M. Carl Pihl has brought down to an average oi 
£4,347 for three lines of narrow gauge railway. 
one of which at least was carried across vert 
difficult country. Mr. Fairlie oan also point to 


the narrow gauge lines of Russia, Canada, New 
Zealand, and other parts, where the actual cost 
is well known to be considerably less than fu 
the broader gauge. With Mr. Scymonur's othe 
objections, which were of a similar nature, bs 
deals in an equally oonclusive manner, and quotes 
(the tables prepared by Mr. Fowler to show the 


be little doubt that the fangus has some means of 
surviving the winter and propagating its species 
under suitable conditions. Dr. Montague figured 
® genus discovered in spent tubers by Dr. Payen, 


The illustration is cop'¢d from the figures by Mr. 
Berkoley tu the Gardeners’ Chronicle. 5 i 


special lines are of a different width; though 
there is ample room in this latter direction for 


e * Railwavs or no Railways. By ROBERT F. FAIRLIE. 
London: Effingbam Wilson. 


1 The Great Western is, we believe, in course o! altera- 
tion throughout its whole length. 
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difference in cost of a “light” 5ft. Gin., anda 
3ft. 6in. gauge for India—viz., £5,397 as com- 
pared with £4,543, ora difference of 16 per cent. 
Now, allowing the heavy charge of 34d. per ton 
for shifting merchandise, this is but a small 
item when we remember the saving in first cost, 
and the smaller amount of dead weight to be 
hauled, with the consequent saving in hauling- 
power. The advocates of broad guages will here 
tind the case against them fairly stated; we shall 
be curious to gee if they as publicly and conclu- 
sively answer it. As might be cxpected in a 
work on narrow gauge railways, several pages 
are devoted to combating the adverse criticisms 
of the now well-known Fairlie locomotive. Our 
own pages have contained statements of epinions 
on the advantages and disadvantages of this type 
of engine, but it must be acknowledged that its 
opponents have failed to make out acase. But 
it is principally in reply to a report against the 
principle of the Fairlie engine by Mr. Rams- 
bottom, the well-known able engineer of the 
London and North-Western, that the author 
brings what we consider conclusive arguments to 
bear. Mr. Ramsbottom reported upon three 
engines sent ont to Queensland to work upon the 
8ft. Gin. gauge, which were condemned as useless 
and reshipped to this country. It is unfortunate 
that the examination of these engines should 
have been made the foundation for an attack 
upon the principle underlying the peculiarities of 
the Fairlie design; for it appears that Mr. Fairlie 
never saw these engines till they reappeared in 
England, when he found that they were not con- 
structed in any measure” upon his designs. 
Independently of this fact, the engines had not 
a fair trisl, for only one was put together and 
worked in Australia. Mr. Ramsbottom alleges 
that a serious defect of the Fairlie engine is to 
be found in the bogie frames, which are not free 
to move vertically as well as horizontally; but 
Mr. Fairlie disposes of this objection by stating 
a simple fact that in the Fairlie engine proper the 
bogie frame is free to move in both ctions. 
With the view of testing this part of the arrange- 
ment in the returned Queensland locomotives, 
Mr. Ramsbottom had a portion of a temporary 
road raised so as to form an apex with two oppo- 
site inclines of 1 in 100, and he asserts that the 
result of passing the engines over the summit of 
the gradient was to reduce the weight on the 
leading wheels so materially as to show that the 
engine was unsafe for travelling over such a road. 
This is his chief objection to the Fairlie engine, 
and Mr. Fairlie demolishes the whole argument 
by a few diagrams. Assuming, he says, for 
argument's sake, the two bogies of the engines 
in question to be held perfectly rigid vertically, 
like a girder—a thing utterly impossible—yet, 
under such conditions the alleged effect when the 
engine was standing on the crown or apex of a 
reverse gradient of 1 in 100 could not be pro- 
dnced. Mr. Fairlie takes, by way of argument, 
two reverse inclines of 1 in 50, and shows that 
even then, when the engine is crossing the apex, 
there is the weight of the leading wheels, axles, and 
boxes on the rails, assisted by the down pressure 
of the springs. But it is impossible to explain 
this question thoroughly without the diagrams, 
which are drawn to scale. and with the descrip- 
tion clearly show the fallacy of Mr. Ramsbottom’s 
argument. But it was not to be supposed that 
Mr. Fairlie would submit to this sort of treatment 
of his engine without putting his opponent’s to 
the same test, and he olearly shows the absurdity 
of the argument by illustrating the position and 
action of an ordinary six-wheeled goods engine 
in passing over the “apex” of the inclines of 
1 in 50, when the weight would at one time be 
Supported entirely on the centre wheels with the 
leading and trailng wheels lin. from the rail—a gee- 
saw, in fact. Besides this, he does not fail to point 
out the advantage of his own arrangement in 
securing a stratum of water over the fire-box in 
ascending and descending inclines of any 
possible gradient; while in ordinary engines, with 
the fire-box at one end, in descending inclines the 
water naturally flows to the lowerend, leaving the 
fire-box uncovered, or partially so. Mr. Fairlie, 
after meeting and demolishing the arguments of 
his opponents, appends the following note: Such 
a thing as an apex being permitted to occur on 
any line is unknown to my experience; what I 
mean by an apex is that rails are never so laid on 
a grade up and down as to form a distinct angle, 
but its introduction in Meerrs. Ramsbottom and 
Marshall's report only shows how far the opponents 
to the principle of the double boyie engine will 
permit themselves to be carried in order to find 
some excuse to damage it.“ With the other ob- 
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jections urged against the Fairlie engine its de- 
signer deals in an equally satisfactory manner. 
The steam-joints are found steam-tight in prac- 
tice; the repairs are not excessive; and the 
engine is not too powerful for properly managed 
traffic. To the absurd argument that it is too 
powerful for the coupling chains of ordinary 
wagon stock, and that, consequently full ad- 
vantage could not be taken of their capacity, Mr. 
Fairlie replies, that one of the principal causes of 
coupling chains breaking is want of power in the 
engine; because these engines can only start 
their trains when the ‘wagons are coupled up 
loose“ i. e., with from Gin. to 12in. between the 
buffers, so that the locomotive is in motion before 
the whole weight of the train is brought upon it. 
These jerks and snatches frequently part the 
chains, while the tendency of the hinder wagons 
to overrun the front ones when speed is suddenly 
slackened or the road is uneven often causes the 
link to be lifted off the hook. Now, the Fairlie 
engine being so powerful enables the wagons tobe 
coupled up tight, preventing jerks, broken chains, 
and consequently accidents. The book contains 
some heliotypic illustrations of Fairlie engines 
and stock constructed for different lines, with 
much interesting matter for the careful considera- 
tion of directors and shareholders; and some 
facts, figures, and arguments, not easily over- 
thrown or disputed by the advocates of the broad 
gauge and the prejndiced opponents of the double 
bogie locomotive. 


NOTES OF COMMUNICATIONS TO THE 
ACADEMY OF SCIENCES, PARIS.® 


HYSICS.—Own THE CURRENTS or INDUCTION 
DEVELOPED IN THE InsTRUMENT oF M. 
GRAMME. 


1. M. Gramme employed a long bar of soft 
iron in his instrument described to the Academy 
in July, 1871. On the bar was coiled an insulated 
conducting wire, presenting a straight permanent 
magnet to this, and moving the magnet parallel to 
itself, maintaining a constant distance from the 
bar; magnetism is developed in the bar and helix 
as long as the permanent magnet is in motion, 
the polarisation in the bar changing with the 
motion of the magnet. M. Gaugain, when 
analysing these inductive actions, placed paste- 
board between the bar of soft iron and the coil to 
enable one to slide freely on the other, and with 
this arrangement met with the results detailed 
below. 

2. Placing the bar and the magnet at right 
angles, the latter towards the middle of the 
former, on sliding the helix in the direction of its 
axis, without moving the bar, an induction current 
is obtained which cannot be set down to the 
account of a change in the magnetic state of the 
bar, but depends exclusively on the displacement 
of the helix, by rapport with the magnetic pole 
developed in the soft iron by the magnet. 

8. If the helix be stationary, and the bar 
moved in the direction of its axis, the relative 
positions being maintained as in No. 2, a similar 
result is preduced by the alternate magnetisation 
and demagnetisation of the latter. 

4. From the two following facts it results that 
when the bar and helix are moved together the 
resulting induced current arises from different 
causes; the one is the movement of the helix in 
presence of the pole developed in the bar; the 
other from the successive changes the magnetic 
state of the bar undergoes. This applies to M. 
Gramme's experience (No. 1) with the inverse 
movement of the magnet in presence of the im- 
movable bar and helix. 

5. I proceed to point out the results of the 
experiences yielded by the first of these two 
causes. Taking a bar of steel regularly mag- 
netised, placing on the middle of it a helix formed 
of several spiral turns, and putting the helix in 
communication with a galvanometer, on making 
the helix slide rapidly towards one or other of 
the poles of the bar, an induced current is 
obtained, the direction of it remaining the same 
whichever pole the helix may be pushed towards. 
An inverse current is obtained when the helix is 
brought again from either extremity of the bar 
towards the centre. This fact, known long since, 
accords with the theory of Ampère and tho law of 
Lenz, and we will now see if we can hero connect 
the theory with the experience of M. Gramme. 

6. Placing together in succession two bars of 
magnetised steel, as identical as possible, opposing 
them with like poles, a double bar is obtained. 


*Tranelated and abstracted for the E: aLieH# 


MucuHanic. 


Passing from one extremity to the other there is 
first a simple pole; suppose it to be N.; then 
follows a neutral region; then a double S. pole; 
then a second nentral region ; finally, a second N. 
pole, placing upon this double bar a helix formed 
of some spiral turns, and connecting it with the gal- 
vanometer, on sliding it from one extremity to the 
other of the bar we obtain at first, in passing from 
the first N. pole to the first neutral region, a current 
moving inversely to the molecular current which, 
on the theory of Ampère, constitutes the mag- 
netism of the first bar; let us consider this 
current negative. It will change its direction 
and become positive on passing the helix from the 
firat neutral region tothe double pole, and remain 
so whilst passing to the second neutral region, 
becoming again negative on the helix being moved 
to the second N. pole. Thus, when the helix ig 
moved constantly in the same direction, the in- 
ductive actions developed in the space between 
the two neutral regions are opposed to the actions 
which develop themselves in the spaces situated 
out of these neutral regions, and, as the sum of 
the first is equal to the sum of the second, it 
results that the sum total of the forces developed 
in the whole extent of the bar is nil. The author 
has verified by direct experiment these conse- 
quences of the theory. l 

7. Now suppose a bar of soft iron be placed in 

sence of a magnet in the position indicated in 
No. 2, this bar will assume, under the influence 
of the magnet, a magnetic state analogous to that 
of the double bar of No. 6; only that each of the 
neutral regions in the donble bar finds itself at 
an equal distance from the double pole and the 
adjoining single pole, whilst in the bar of iron 
magnetised by uence the neutral regions 
approach nearer to the double pole than to the 
single. On placing a small helix on the iron bar, 
and moving it from one extremity to the other, 
815 ure will yield the same changes as in 

o. 6. 

8. If in place of a helix of eight or ten turns 
one is employed embracing the whole space be- 
tween the two neutral regions, and encroaching a 
little beyond, it is very clear that the induced 

| currents resulting from the displacement of the 
helix will be all of the same kind, so long as the 
extremities of this helix be not sensibly removed 
from the neutral regions. 

9. If, on the contrary, a helix be employed 
covering the whole length of the bar, the sum of 
the inductive actions will be nil, after No. 6; for 
it is olear that if this helix be displaced to the 
extent of one turn of the spiral there will be the 
same result as if we operated with a single turn 
of wire and that this were moved from one end of 
the bar to the other. 

10. This last case is precisely that of M. 
Gramme in No. 1, and, consequently, the induced 
currents which manifest themselves in that 
experiment ought to be attributed to the second 
of the causes mentioned in No. 4, since the actions 
arising from the first cause in No. 4 naturally 
neutralise themselves. 

11. This conclusion does not apply to the 
instrument of M. Gramme, in which a ring of soft 
iron, surrounded by an endless helix, turns be- 
tween the two poles of a permanent horseshoe 
magnet. The disposition of this machine is such 
that one gathers exclusively the currents developed 
in the intervals which separate the two neutral 
regions; the apparatus finds itself in the ocon- 
ditions examined in No. 8; then, as we have seen, 
all the conducting actions resulting from the dis- 
placement of the helix by rapport with the double- 
developed pole in the soft iron act in the same 
way, and, in consequence, this displacement of 
the helix contributes to the production of the 
current obtained. The author is even of opinion 
that it contributes to it for the greatest part.—M. 
J. M. Gatcar. 


TerrestriaL Pnrystcs.— Or THE MaONE TI 
CURRENTS AND Sola R EXPLOSIONS TOAT Accom- 
PANIED THE AURORA OF THE 7TH JULY.—1. Mag- 
netic Phenomena.—Very pronounced magnetic 
perturbations showed themselves upon the tele- 
graphic-wires of Brest suddenly at 5.2 p.m., by 
energetio positive emissions, and a strong adhe- 
rence of the armatures in all the apparatus. As 
in all other analogous cases, the intensity of these 
currents was greatest on the longest lines, and 
those directed from W. to E. were most affected. 
The following are deviations of the galvanometer 
(of 12 turns) at this first characteristic period :— 


b. m. h. m. b. m. 

6 2 + 18° 5 156 + 40° 5 23 + 28° 
5 5 + 26° 5 20 + 8U- 5 25 + 25° 
5 10 + 40° 5 22 + 25° 5 28 + 0 
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The following are subsequent deviations out of 
sixty-five observations :— 


Maxima Negative Return Minima Negative 
Deviations. to Zero. Deviations. 
h. m. h. m. h. m. 

5 82 — 12° 5 88 5 48 + 80° 
5 40 — 20° 5 41 ee dau 
6 55 — 20° Sis 6 67 + 27° 
7 02 — 16° 7 06 7 20 7. 285 

893 a 7 47 7 50 + 18° 
8 08 — 22° 7 55 ane ea 
8 55 — 16° “as ve 5 
10 00 — 20° 10 45 10 50 + 10° 
10 51 — 10° 10 52 sie ae 
11 00 — 20° 11 45 sia 


From 5.41 to 6.10 there were several negative 
waves; from 6.10 to 7.1 several positive. The 
most remarkable wave of this period was from 
6.57 to 7.2, which passed zero at 7.1. From 11.0 
to 11.72 the needle remained immovable at — 20°, 
the most prolonged period of contact. There was 
a very prominent maximum iu the terrestrial 
currents when the aurora was at its height. From 
11.12 to 11.24 the intensity diminished gradually 
from -+ 20° to + 10°. At 11.45 the luminous and 
magnetic phenomena ceased at the same time. On 
the 8th July there were magnetic perturbations 
all day, until 8.50 p.m. Sky overcast. 


2. Solar Phenomena.—M. Le Verrier is of 
opinion that this magnetism is of the same nature 
as ordinary magnetism. The theory which I had 
the honour to offer to the Academy on 15th Feb- 
ruary last, placing the origin of it in the explo- 
sions or great commotions that occur at the sur- 
face of the sun, acquires a character ôf proba- 
bility from the observations of Father Secchi. On 
the 7th July, independently of the solar spots 
observed for several days even with the naked 
eye (one of them 2˙ 24" diameter), he witnessed 
at 3.30 p.m. a violent solar explosion. At 2.40 
there had been at the same locality only a small 
luminous jet. The interior movements of the in- 
candescent vapours, amongst which he recognised 
hydrogen and the unknown matter which has yet 
only been seen in the sun, were so intense that the 
luminous clouds changed form to the eyes, and 
at 1.15 their height was ten times greater than 
the terrestrial diameter. This spectacle remained 
at its height for two hours. At 7 p.m. the ap- 
pearance had become the same as at the beginning. 
On the 8th another eruption was seen by the 
same observer near the locality of that of the 
evening of the previous day. An aurora was per- 
ceived at Madrid the same day. Violent mag- 
netic disturbances were noticed on the 7th and 
8th at Rome, and in other observatories.—M. H. 
TARRY. 


PAL.EONTOLOGY.—ON THE Fossrz CROCODILE oF 
AMBOULINSATRE (Mapacascar). — Amongst the 
animal fossils of Amboulinsatre are found bones 
of the hippotamus, epiornis, and a reptile of the 
crocodile family. The two former have ceased to 
exist in Madagascar, but crocodiles still live there. 
The following is a comparison of the extinct with 
the living species. The former is only known by 
disjointed but well-preserved bones, a certain 
number of which are from parts of the skeleton 
important enough to admit of a sufficiently com- 
plete knowledge of the animal. This animal was 
of great length, and stout; the bones are thick, 
with prominences well-accentuated; the teeth and 
alveoli are enormous. Without doubt it should 
be classed with the genus Crocodilus. The teeth, 
to the number of nineteen of tho upper jaw and 
fifteen of the lower, show well the customary form 
in this genus. The snout would be short. A first 
very strong caudal vertebra is fifty-six milli- 
metres long. The examination of the whole 
remains shows sufficiently that this crocodile 
is absolutely different from the only species still 
existing in Madagascar, Crocodilus Madagas- 
cariensis, Grand., which approaches C. vulgaris, 
Gav., above all to the variety Suchus, remarkable 
for its gracefulness and elongation of its snout. 
Thus this fossil crocodile has disappeared like the 
animals it accompanies. As to crocodiles in otber 
parts of the globe, it can only approach C. bombi- 
frons, Gray, of India, or C. Niger, Latr., of 
Senegal, but with the former the first inferior 
teeth penetrate the intermaxillaries, and in the 
latter, the five last teeth, according to Owen, are 
in a simple groove without separation by trans- 
verse partitions of bone, characters which fail in 
the crocodile under consideration. The authors 
propose to name this C. robustus, adding that it 
appears to have affinities with the Senegal species. 
—MM. A. Granpipier AND L. VAILLANT. 


CREMUISTRT.— ON THE INSTANTANEOUS OxXIDA- 
FI OF ALcoHoL.—We bave here a simple 


example of the direct conversion of alcohol into 
acetic acid and aldehyde without the medium of 
any other agent than oxygen modified by elec- 
tricity. If into a demi-litre flask filled with con- 
centrated and moist ozone be inserted about ten 
cubic centimetres of absolute or hydrated alcohol 
it is sufficient to agitate the flask strongly for some 
seconds, when the neutralised, and, so to speak, 
inodorous, alcohol manifests to turnsol paper a 
strong acid reaction due to the vinegar formed,” 
and develops an odour of aldehyde, the presence 
of which is shown by the reductive influence the 
liquor exercises upon an ammoniacal salt of silver. 
But the most curious fuct of the experiment is the 
simultaneous formation of quantities, relatively 
considerable, of oxygenated water. Some cubic 
centimetres of the alcoholic liquor strongly 
colours blue the mixture of chromic acid and 
ether. In operating with ordinary oxygen—that 
is, with oxygen from the same source before the 
gas has undergone obscure electrisation—nothing 
like this is observed. Even after twenty-four 
hours’ contact the alcohol is left neutral, in- 
odorous, and without action on the salt of silver, 
as upon the chromic acid. Ether undergoes from 
concentrated ozone under the same conditions an 
analogous and yet more rapid oxidation with pro- 
duction of oxygenised water. On comparing these 
effects of oxidation with like effecta that alcohol 
exhibits in oxidising bodies, as chromic acid, the 
mixture of sulphuric acid and bichromate of 
potash, &., one cannot misunderstand the deep 
analogy that seems to exist between free ozone 
and oxygen in combination. It ia, indeed, that 
analogy which, for a long time, made the author 
suppose that ozone can only bethe primitive state 
of oxygen. Whatever it may be, it is shown by 
these experiments that concentrated ozone, which 
can now be easily produced by his ozonising tubes, 
is an oxidising agent, at once simple and energetic, 
the use of which may be usefal in researches in or- 
ganic chemistry. It is necessary to use ozone with 
great caution, as even a small quantity will cause 
rapid inflammation of the mucous membrancs 
that will give rise to a spitting of blood.—M. A. 
Hovuzeav. Joun J. Lake. 


THE TEMPERATURE AND PHYSICAL CON- 
DITIONS OF INLAND SEAS, 


i the paper by Dr. Carpenter, on the Tempera- 
ture and other Physical Conditions of Inland 
Seas, considered in Reference to Geology.“ read at 
the meeting of the British Association, he stated 
that the earlier experiments with thermometers iu 
ascertaining the temperature of deep soundings 
could not be depended upon, on acvount of the 
pressure having interfered with them. Recent 
soundings, recently taken under the cquator with 
protected thermometers, at two thousand fathoms, 
gave a temperature of abont thirty-two and a half 
degrees. He thought that, if they went deep enough 
in sounding equatorial seas, they would invariably 
find the temperature to be glacial, which must exer- 
cise great influence in dwarfing animal forms. This 
cold could not be understood except by supposing 
the cold water from the poles to creep along the 
sea-bottom. Dr. Carpenter then pointed out the 
ridge which arose from the Mediteranean floor, and 
so shut it off from the Atlantic, making it an inland 
sea. In consequence of this the cold water flowing 
at great depths along the bottom of the Atlantic 
could not get into the Mediterranean, and soundings 
at the greatest depths of the latter showed a 
uniform temperature of 54° to 56°. This exception 
could only be understood on the theory of a general 
polar circulation in open seas like the Atlantic. 
The fact that no circulation could take place in the 
Mediterranean had an important bearing on its 
animal life. They expected, when sounding, to 
come on an abundant fauna, instead of which the 
dredge brought up nothing but mud. The blue 
colour ef the water in the Mediterranean, and also 
in the Lake of Geneva, was due to the minnte difu- 
sion of fine particles of mud. This fine mnd had 
borne on the distribution of marine life in the former 
waters, as it choked them, so to speak, and thus 
prevented their multiplication. The organic matter 
at the bottom of this sea used up most of the oxygen 
when decomposing. This organic matter was 
poured into the Mediterranean by the rivers. Turn- 
ing bis attention next to the physical conditions of 
the Red Sea, Dr. Carpenter showed that its upper 
waters had a very high temperature. Even at a 
great depth there was a general temperature, even 
in winter, of over 70°. There was no large amount 
of organic matter poured into it, and hence he 


* After the action of the ozone the alcohol, being 
saturated with limewater and evaporated to dryness, 
leaves a residuum which disengayes acotic acid on con- 
tact with diluted sulphuric acid. 


+ There is more in it than this. See the translator's paper 
on the subject, Polytech. Rer. and Mag. Vol. IL, 1845, page 
260, and article “ Ozone” in Suppe men. Pen. Cyclop. 


thought that an abundant fauna would be found 
along the Red Sea floor, simply because there was no 
decomposition of oxygen by organic matter. This 
was proved by the abundance of corals in that sea, 
as these forms cannot live except in purer water. 
He thought that the reason why reef-building corals 
could not live at a greater depth than 25 fathoms 
was entirely due to the temperature. Wherever the 
colder sea currents kept upa temperature of less 
than 68°, coral reefs could not grow, in fact, tha: 
these animals could not live where the temperatur= 
was less than 68°. Hence the limited vertical dis- 
tribution of coral-reefs. If this was true, then they 
ought to find reef-building corals at greater depths 
in the Red Sea, where the deep temperature was 30 
much higher, and he ventured to prognosticate such 
would be found to be the case. In the sea, shat out 
by islands, £c., the temperature was the same ss 

t of the neighbouring ocean, but it had not a lower 
temperature than 51°. He thought the fissures in 
the barrier rock allowed water of that temperature 
to flow in. In conclusion, he showed how erent 
would be the animals entombed in the deposits of 
these different seas, and the large bearings the ques- 
tion had on geological deductions. 

Prof. Phillips then referred to the movements of 
the atmosphere as illustrating the circulation o: 
water in the ocean. He thought Dr. Carpenter's 
theory about the vertical distribution of reef-makinz 
corals being due to temperature would throw great 
light on geology, and enable geologists better to 
ascertain the physical conditions of ancient seas. 
He thought nothing had been read for many years 
before the section which would prove so suggestive 
to geologists. 

In reply to Mr. Balls, Dr. Carpenter remarked 
that all rivers contained a large amount of organic 
matter—a sort of dilute protoplasm. In the Biack 
Sex the specific gravity varied according to what 
was poured into it by rivers, and the conditions of 
life were the reverse of those of the Mediterranean. 
The doctor stated, in conclusion, that he did no! 
himself lay any claim to being the author of the 
theory of general oceanic circulation. 


FRAGRANT BISULPHIDE OF CARBON. 


T will be a matter of interest to some of our 

readers, says the British Journal of Photography, 
to know that the usually offensive liquid, bisalphid- 
of carbon, can be obtained free from unpleasant 
smell, and this as an article of commerce. The 
value of the liquid as a solvent for resin and otber 
purposes is very well known, but its extremely 
unpleasant odour had hitherto greatly limited its 
use, notwithstanding the fact that it is very much 
cheaper than ether, and can be employed for many 
of the purposes to which ether is at present solely 
applied. 

We do not know by what process the commercially 
purified bisnlphide is prepared; bat, on a small 
scale, the following plan succeeds very well :—Shakc 
up about one per cent. by weight of corrosive 
sublimate with the liquid bisulphide, and allow the 
two bodies to stand for several days with repeated 
agitation. Some sulphur compounds appear to be 
removed in great part or decomposed by this treat- 
ment, for the mercury salt is rendered nearly black. 
owing to the formation of sulphide of merenry. 
This treatment so far reduces the unpleasant sm:'! 
that, in distillation, a comparatively sweet-smelling 
liquid is obtained ; but a much better prodact is 
prepared if the bisulphide, after the treatment with 
the corrosive sublimate, be mixed with one-third of 
its volume of almond oil, and then distilled after the 
mixture has rested for some time. Of course the 
bisulphide only distils over, since the oil is no 
volatile, but the former is now found to possess a 
rather agreeable ethereal odour. It is probable that 
the oil acts in somewhat the same way that fat or 
oil does i» retaining the perfumes of flowers. In tha 
south of France this power is taken advantage at 
for the extraction of the delicate odoriferous 
principles of some flowers; but we employ the oil. 
in the case of the bisulphide, to remove a very 
unpleasant smell. The treatment is in both cases 
effective, whatevor its rationale may be, and we cac 
convert bisulphide of carbon into a liquid of agree- 
able ethereal odour. Now that the purification bas 
been effected on a large scale, we hope to see the 


bisulphide employed for many photographic rposes 
for which its use has been hitherto greatly Iimited 


New Microscopic Slide.—Ata late meeting e! 
the Biological Microscopical Section of the American 
Academy of Natural Sciences, reported in the FRA 
delphia Medical Times, Dr. Hunt called attention to as 
ingenious slide invented by Mr. D. 8. Holman for er. 
hibiting infusoria, especially ander the gas microscope 
These slides are made by grinding a deep depresaiu2 
in a thick slide, and then making a very shallow circie 
all round the deeper central cavity. If the shallor 
depression be filled with the organisation in wate 
which it is desired to study, and covered with a thin 
glass, in a short time the shallow circlo all roand the 
margin will be filed with minute bodies, oft 
zoospores or other objects in the life-hi of the 
object in the deeper cell. The pressure af the atmo- 
sphere retains the cover in position. 
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THE WATCH, AND HOW TO REPAIR IT. 
Bx “ Seconps’ Practica WaTCcHMAKER.”’ 
(Continued from page 581.) 

HE former remarks in connection with the 
horizontal escapement are intended as a 
popular description of that particular arrange- 
ment. Proceeding further to consider it, we refer 
to Fig. 9, which represents the horizontal escape- 
wheel tooth in action with the cylinder C, both 
lockiugs and impulses being shown, the lockings 
at MN, the impulse at OO HIL; the wedge 
tooth L is represented as just having fallen from 
the outside impulse F on to the insido looking M, 
the point of the tooth there resting during the 
motion of the cylinder, in common with the 
balance in the direction P; so far, then, a dead or 
repose of the train of wheel-work until the return 
vibration of the balance, which would permit the 
point of the tooth L to escape from the locking 
M, and continue to press onward the section of the 
cylinder M N, till it assumed the relative position 
as at IH; the wedge having gradually pressed 
onward the cylinder C until L dad slipped from 
the curved face of the cylinder CN, and would 
havo advanced so far, and fallen from the cylinder 
at H, and thus have that portion of the outside 
of oylinder presented to the succeeding tooth of 
escape-wheel, in order that when that tooth had 
fallen it would rest upon that part of the cylin- 
der marked I; therefore the angle of escape is 
shown by the dotted portion of the diagram 
marked O O, for during the advance and pressure 
of the wedge tooth on the edge of the cylinder, 
it gradually advances and presses forward the 
cylinder till it escapes from it, and when the 
point of the tooth falls either on the eutside or 
the inside, the fall of such tooth causes the “ tick 
which is recognised when heard. The tick is 
caused by the escape-wheel teeth falling alter- 
nately upon the outside and inside of the cylinder. 


Therefore it is important that the distance that 
the teeth fall upon the cylinder should be equal; 
there is, therefore, a rule by which examiners judge 
the quantity of drop (as it is termed) neces- 
sary. When the watch is held firmly, and the 
balance fixed by a-thin wedge of cork, and the 
escape-wheel tooth inside the cylinder as repre- 
sented at L M; when the wheel is pressed by a 
nioely-out peg the tooth should have appreciable 
shake as freedom; and also when the cylinder 
is brought into the relative position as represented 
at I L H, the escape-wheel should have exactly 
the same amount of shake or freedom as in the 
former instance. If all the teeth are tested in this 
manner, and the point of the escape teeth pass over 
the centre of the cylinder lower pivot hole, the 
cylinder and its depth may be considered correct. 
The angles of the teeth, as shown in Fig. 9, are 
somewhat in excess of those usually adopted in 
the early watches by Graham and others of that 
period, which produced soarcely half a turn 
of motion of the balance, but since the time of 
Professor Robison the angle of the teeth has 
been greatly increased, until our foreign neigh- 
bours have produced the present form of escape- 
wheel teeth, which in practice is found to be all 
that could be desired to produce the great end in 
view namely, steady and good timekeeping of the 
watches to which such escapements are applied. 
But we are compelled to remark that there are 
many Swiss watches, even at the present day, 
with escape-wheele having teeth of various angles, 
some even similar to Graham's, but they are father 
to be catalogued as ironmongery than as watches. 

Having thus far followed the escapement of the 
horizontal watch, we have to be equally familiar 
with the “verge escapement, because, although 
an old-fashioned piece of mechanism, it is to be 
found in every part of the world, and it is sup- 


posed (and not without cause), that very few 


minds are attracted toward it in such a way as to 
obtain for it the best result, for when all its parts 
are thoroughly worn out, and the escapemant is 
in its worst possible condition, the verge watch 
will continue to tick, and that state of things 
occasionally satisfies; but if the best result is 
required, a deal of thought may be bestowed 
upon it, and it will be found that the verge es- 
capement requires as much thought and care as 
any which has followed. 

It is very important that the angle of the 
verge should be attended to, also that the balance- 
wheel should be hung so that its teeth are equal 
on each pallet, and that the drop of the teeth on 
the verge pellets should be as nearly equal as pos- 
sible. We will first notice the angleof the pallets, 
which will, perhaps, be better understood by the 
diagram 10, and must be considered as the most 
important part of the escapement. By the term 
“angle is meant the relative positions of the 
upper and lower pallets one to the other as regards 
their angular opening. For instance, holding the 
balance (with its verge secured thereto) in the 
left hand, and the lower pivot upward, look down 
from it toward the upper pallet, and observe 
whether the face of the lower pallet and that of 
the upper one form nearly a right-angle triangle, 
i.e., about a quarter of a circle. By this term 
“quarter of a circle” I intend to direct the 
mind's-eye in a popular manner to the subject, 
and thus follow more in detail. Fig. 10 will assist 
in farther describing the verge escapement. The 
circle represents 360°, divided into quadrants by 
dotted lines of 90° each; therefore, by laying down 
upon the circle the faces of the two pallets, it will 
be observed that the opening of the pallets in the 
diagram represents rather more than a quarter of 
a circle, and thus it should be in practice. Their 
anguler opening is about.95°. If the opening of 
the pallets were only 90°, and the escapement 
otherwise good, the backs of the pallets would 


FIG. 0 


strike the banking-pins, if banked inside, and 
whether banked inside or otherwise, when they 
were made free the verge would hang on its bank- 
ings, and no remedy could be devised to alter it ; 
such a defect, it is well known, would cause very 
irregular going of the watch. See, therefore, 
when looking down at the verge angle“ that the 
pallets stand similar to 95°, as marked in the 
diagram. If so place the escapement together, 
leaving only just freedom of balance-wheel as 
regards end shake. If holes are good size, and 
the verge not worn, proceed to try the drop” of 
balance- wheel teeth on the verge pallets. There- 
fore hold the upper-plate in the left hand, keep- 
ing the balance steady by means of the fore- 
finger, then with the point of a nicely cut peg 
press the balance-wheel by its pinion so as to 
impél the wheel forward. If the teeth drop the 
same quantity upon each pallet, that part of the 
escapement may be left without farther altera- 
tion; but then, before deciding whether the 
„drop“ is in excess, the hanging of the wheel 
upon the verge body should be seen to; that is to 
say, the teeth of the balance-wheel should be 
the same distance from the body of the 
verge at the upper-pallet as they are at the 
lower one, which may be seen when the verge is 
turned round, so that the pallets are from the 
teeth of the wheel, in which case the wheel can 
be turned round and easily determined. The 
next procedure will be to see that tẹe balance- 
wheel teeth are not too close nor too far from the 
body of the verge. The general rule will be to 
have the teeth of balance-wheel jast free of the 
verge, in which state itis termed ‘‘'scaped” full 
close; that is, it cannot be scaped olosor; at the 
same time the balance-wheel must have no end 
shake. Then follows the trial as to the quantity 
of drop of wheel on the pallets, and this leads to 
ascertaining the breadth of the pallets, for if the 


pallets be narrower than they should be, the 

balance-wheel teeth will fall sooner than they 

would were the pallets broader, and consequently 

the teeth will have greater drop on to the other 

pallet. It is, therefore, necessary io keep the 

verge pallets,as broad as possible for the sake of 

gaining advantages of leverage, and also to reduce 

to the smallest limit the p of tho balance- 

wheel teeth on the pallets. To test the breadth 

of pallets allow the tooth of wheel to drop from 

the lower pallet to the upper one, keep the balance 

perfectly steady at that precise instant, then turn 

the balance the least bit possible back, so that 

the edge of the lower pallet is presented to the 

back part of the balanoe-wheel teeth, and then 

try if the wheel has perceptible shake or freedom ; 
if so, it would be right; if not, narrow a trifle, 

but be mindfal to keep the edge rounded from the 

back of pallet, because that shape permits free 

motion between the backs of the balance-wheel 

teeth and verge pallets. If the wheel has exces- 

sive shake or freedom on the pallet’s edge that 
pallet is too narrow, and no remedy is at hand 
but another verge, if the wheel is the proper depth 

on the body. In trying the drop of wheel on the 
pallets the angle of the verge has to be kept in 
view; for instance, should the pallets be very: 
open, the drop would be greater than when the 
angle is correct, so that although the wheel may: 
be 'scaped quite close, yet with open angle of verge 

the wheel will have excessive drop which cannot 
be avoided unless the pallets are closed. By a 
little practice the verge angle may be altered, 
either opened or closed, in the following manner. 
Some verges are very highly tempered ; but if 
so, in most instances, the pallets may be closed 
without breakage. Having fixed in the vice a 
brass stake, and holding the balance firmly in the 
left hand, place the lower part of the verge on it: 
with the as of the pallet somewhat raised from 
the stake, then with a hammer, such as might be 
used for ordinary work, strike the edge of pallet 
downward with little forco at the first trial; 
should it not yield, then make another trial with 
a little more force, and in this way the angle may 
be formed at pleasure ; be sure that the verge lies 
fairly level on the stake, else there is danger of it 
breaking. Thus far we have before us a few of 
the leading principles connected with the verge 
escapement, bat although there are many other 
points to be considered relative to it, they more 
specially belong to the jobbing department.. 
Having left the escapement as complete, it is. 
necessary to try its correctness ; and, therefore, 
when the watch has been cleaned, put together, 
and ready for the balance to be pinned in, it will 
be found of great service to have the watch going 
without the pendulum spring; therefore mark where 
end of the spring lies, then remove and clean it. 
Screw in the verge and balance; having seen 
that the verge holes are of the proper size, wind 
the watch a little, and observe the amount of 
vibration of the balanoe (half a turn is considered 
fair motion) when acting on the lower pivot; then, 

when it is acting on the upper one, and probably 
the two actions will be similar. Next hold the 
watch so that the follower is downward, the frame 
being held vertical; observe the balance motion in 
that position, for this is a test whether the upper 
pallet will catch or hang on the balance-wheel 
teeth, and is a very general fault with verge 
watches after repairs. Trying thus without the 
peudulum-spring saves a deal of trouble, because 
the tension of the pendulum-spring assists the 
pallet to pass the teeth of wheel, provided a slight 
catch only existed, and hence this kind of slight 
defect causes many watches to be complained of 
as either frequently losing a great deal, or at times 
stopping. This part of the trial being disposed 
of, reverse the frame, and hold it so that the 

follower is upward, and the motion of the balance 

when in that position will test whether the lower 
pallet is perfectly free. When such conditions 

are obtained from u verge watch, and the balance- 

wheel teeth have very little drop on the pallets, 

there need be no fear as to the watch going fairly 

well. Our next article will introduce to us the 

patent detached lever watch. 


Oxyhydric Light.—" The entire town of Buffalo, 
U.S.A., is now lighted by hydrogen gas, extracted from 
bydrate of lime, carburetted, and burnt with the 
oxygen extracted from the atmosphere. The cost of the 
hydrogen is about a penny per cnbic metre; that of 
the oxyguo varies with the price of coal, and is esti- 
mated at the valne of six kilogrammes (18ʃb.) of coal, 
say 2d. to 3d. The oxygen is nearly pure, containing 
valy about 8 per oeut. of azote.” Sosays an old estab- 
lished ‘‘ magazine.” Will any of our American corre- 
spondents kindly inform us how much (if any) of the 
above statement is troe. 
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LESSONS ON CHEMISTRY.” 
Br SELINO R. BOTTONE. 
(Late of the Istituto Bellino, Novara, Italy.) 
(Continued from page 579.) 


21 w W have seen that sulphur oan be 
219. made to unite directly with oxygen in 
two different proportions—viz., to form sulphur 
dioride BO, and sulphur trioride SO, (163). 
Placed in contact with water, both these sulphur 
oxides form sulphur acids, and it is of course 
essential to be able to distinguish them by the 
name. The mode in which the distinction is 
made is as follows:—The acid formed by the 
union of an element with the smallest number of 
atoms of oxygen takes the termination ous; 
thus, sulphurous acid. The acid containing the 
larger number of atoms of oxygen is known by 
the ending ic; as sulphuric acid. It sometimes 
happens that after two acids of a self-same 
element have been discovered and named, otbers 
are discovered ; in such cases prefixes are used to 
denote whether the new acids contain more or 
less oxygen than the old ones. The acids formed 
by chlorine will be found to exemplify this 
matter very clearly. In this series we have :— 


Chlorous acid. 

Chioric acid. 

Hypochlorous acid (from hypo, under or less). 
Perchloric acid (from per, over or more). 


216.—With regard to the names of the salts 
formed by the union of acids with bases, it is only 
needful to note that those acids, the names of 
which terminate in ous, form salts, with names 
ending in ite ; thus potassium united to chlorous 
acid, or to hypochlorous aeid, will form a potassium 
chlorite, or hypochlorite. Acids, the names of 
which terminate in ic, give rise to salts, with a 
name ending in ate; as potassium sulphate, 
potassium chlorate, and potassium perchlorate, 
for oompounds in which potassium is in combina- 
tion with sulphuric, chloric, and perchloric acids, 
respectively.. 


217.— Perhaps the most vexed question of 
modern chemical nomenclature is the one con- 
cerning the correct application of the word acid. 
While some chemists maintain that no real acids 
can exist without the presence of the elements of 
water, others uphold that these hydrated bodies, 
usually called acids, are in faot only the hydrogen 
salts of the true acid; and regard as the real acid, 
the body which is usually known as thé anhydride. 

In order that the reader may be in a position 
to judge somewhat of the merits of these rival 
opinions, it is necessary to throw a glanoe at the 
progressive steps made in our knowledge of the 
constitution and properties of acids. 

Until the time of the discovery of oxygen, little 
or nothing was known for certain of the constitu- 
tion of acids ; and no attempt had been made to 
theorise on the reason of their acidity. Lavoisicr, 
basing his ideas on the limited number of acids 
then known, came to the conclusion that tho 
acidityt of the bodies in question was derived 
from the oxygen they contained, and in accord- 
ance to this view gave the name oxygen, from 
orys, “acid,” and gennao, generate, to the 
newly-discovered element. But it was not long 
before it became known that many acids existed 
which did not contain oxygen as a constituent. 
Hence it was evident that oxygen was not the 
acidifying principle. Chemists then divided acids 
into two groups—viz., (1) such as contained 
oxygen, and (2) such as contained no oxygen. 
The latter were known as hydracids ; the former 
as oryacids. As it was found that those oxidised 
bodies which pleyed the part of acids when com- 
bined with the elements of water had no action 
on litmus, and did not combine with bases, unless 
water were present, it became necessary to in- 
clude these elements of water in giving the com- 
position of the true acid; while the body which 
formed the acid on admixture with water was 
designated by the term “anhydrous acid,“ or 
more recently “anhydride.” The following table 
of a few of the oxyacids and hydracids will serve 
to illustrate the two groups into which these 
bodies were divided :— 


Hydracids. 
Hydrochloric acid, HCl. 
Hydrobromie acid, HBr. 
Hydriodie acid, HI. 
Hydroduoric acid, HF. 
Hydrosulphuric acid, HS. 


* The right of trarslation and reproduction is reserved. 


t Acidity, sourness, cipacity for combining with 
metals, &c. 


hd 
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Oryacids. 
Nitric acid, HO, NO,. 
Sulphoris acid, HO, SO. 
Carbonic acid, HO, COæ. 
Chloric acid, HO,C10,. 
Perchloric acid, HO,C10,.° 


A cursory glance at this table at once shows 
that no point of resemblance exists in the consti- 
tution of these two groups when expressed in the 
above manner. Yet in their physical properties, 
in their behaviour towards bases, and in their 
general chemical reactiona, the greatest similarity 
was found to prevail. When the so-called 
bydracids acted on metallic oxides (bases), water, 
and a salt of the acid employed, was formed. 
The same was found to take place when an oxyacid 
acted on a base; and, notwithstanding the exact 
correspondence of the reaction in both cases, it 
was customary to express these changes in two 
oe ways, a8 the following equations will 

ow :— 


For hydracids.—The action of hydrochloric 
acid, &c., on potassium oxide, &c. :— 


KO + HCl = HO + KCL 


For oryacids.—The action of nitric acid, &c., 
on potassium oxide, &c. :— 


KO + HO,NO, = HO + KO, NO; 


The incongruity of this view soon led to a more 
rational method of viewing the coustitution of 
acids, and it was soon showu that all these bodies 
might be ranged under one head—viz., that of 
hydracids. 

The following formals and equations, illustra- 
tive of the composition of the acids and their 
action on potassium oxide, will prove how much 
this view simplified the comprehension of the 
subject : 


(1) Hydrochloric acid, HCl. 
Hydrobromic acid, HBr. 
Hydriodic acid, HI. 
Hydroflaoric acid, HF. 
Hydrosulphuric acid, HS. 
Nitric acid, HNO,. 
Sulphurio acid, HSO; 
Carbonio acid, HCO3. 
Chloric acid, HCIO;. 
Perchloric acid, HClO. 


(2) Action of hydrochloric acid, &c., on potas- 
sium oxide, &e. :— i 
KO + HCl = HO + KCl. 


And in the case of sulphuric acid and potassium 
oxide, &c. :— 


KO + HSO, = HO + KSOQ,. 


This view, with the addition of the changes in 
quantity, which the new atomic weights have 
necessitated, is the one which now meets with the 
general approbation of chemists. Hence we may 
define an acid to be “the hydrogen compound of 
a radical, in which the hydrogen can be replaced 
by a metal.” The radical may be an element, as 
in hydrochloric acid; or it may be a compound, 
as in sulphuric acid. The only difference in the 
formula of the above and other acids will be that 
necessitated by the view that the relative atomic 
weights of hydrogen and oxygen, &c., are as 1 to 16. 
The annexed is a tabular view of the oonstitution 
of the above bodies, as expressed in the modern 
notation :— 


Hydrochloric acid, HCl. 
Hydrobromic acid, HBr. 
Hydriodic acid, HI. 
Hydrofluoric acid, HF. 
Nitric acid, HNO. 
Hydrosulphurie acid, H,S. 
Carbonic acid, H,COs, 
Chloric acid, HClO}. 
Sulphuric acid, HSO. 
Perchloric acid, HC10,, &o. 


218.—This is the view which we have ourselves 
followed in the course of the lessons. It by no 
means follows that the above formul represent 
the exact position of the various atoms in the 
molecule. It does not appear probable at presen: 
that we shall ever know the mode in which the 
atoms are nged. But we do know that in some 
instances a compound splits up iu one way, and in 
others ina mode qnite dissimilar; andi: is always 
well to bear in mind the various groupings to 
which these various modes of decomposition point. 
As examples, we may quote the different results of 


These formule are all according to the old notation, 
taliug tho atomic weight of oxygen ag 8. 

+ For the facility of comparison these formul:e are 
also given with the old notation. 


the decomposition of sulphuric acid, according to 
the method employed. When sulphuric acid is 
distilled along with phosphoric anhydride, this 
latter body seizes on the oxygen and hydrogen 
contained in the acid in the proportions to form 
water, leaving sulphuric anhydride, thus: 


H,80, + P,0;,= H,PO, + SO;. 


From this reaction it is evident that we may con- 
sider snlphnric acid as being constituted of one 
molecule of sulphuric anhydride united to one 
molecule of water, 


H,0.903. (See 165.) 


By the aid of heat alone sulphuric acid splits up 
into sulphurous anhydride, water, and oxygen, 


H,S0, = 80, + H, O + O. 


In this latter case wo may suppose the constitu- 
tion of this acid to be: 
(HO, 
SO, {HO 

219.—Those who give the name acids to the 
bodies which we have hitherto termed anhydrid-s 
do so from an idea that these bodies are the 
radicals of the salts formed on union of the acid 
with a base; but a moment's consideration will 
show how fallacious this application is. Itis 
admitted on all hands that in the bodies usually 
termed acids, the hydrogen contained in them 
plays the part and holds the place of any metal 
with which the acid can combine; thus, in sul- 
phuric acid H,80,, the hydrogen holds exactly 
the place of potassium in potassiam sulphate, 
K,SO. But it must be remembered that the 
majority of these acids, or hydrogen salts, as they 
are sometimes called, are sour, corrosive, redden 
litmus paper, &c., and that these ucid properties 
disappear in exact proportion te the amount of 
hydrogen replaced by a metal. Hence it is evi- 
dent that the name acid = sour is more appro- 
priate and more applicable to these bodies, as a 
class, than to the anhydrides, which do not 
exhibit any of these distinctive properties, unless 
placed in contact with the elements of water. 
But the anhydrides (generally speaking) are not 
the radicals existing in the salts, any more than 
the metallic oxides are the bases; for instance. 
in the presence of potassium oxide, sulphuric 
anhydride is changed as follows :— 


Now, if it be really desirable to limit the term 
acid to the radicals of the salt, it is evident 
that the real acid in the bodies H, SO, and K280. 
must be the compound 80Q,, and not 805. &c. 
The fact is, the terms acid and base are in the 
highest degree unscientific and unsatisfactory ; 
and it is much better to use the terms chlorous 
and basylous for the negative and positive radicals 


2 


of a compound than to continue the employment 


of the words acid and basio in any other thau an 
adjective gense. i 


NEW SAFETY LAMP FOR MINERS. 


T the recent meeting of the Iron and Steel 
Institute ap Glasgow, Dr. Irvine introduced 

to the notice of the members a new safety laup, 
based on thenow well-known phenomenon of the 
singing flame. He stated that when a mixture of any 
inflammable gas or vapour with air in explosive pro- 
portions passed through, and was ignitéd om the 
surface of, a disc of wire gauze of such mesh as to 
prevent the passage of flame, and a suitable tabe or 
chimney was placed above, and surrounded at its 
lower end, the disc preventing the admission of 
atmospheric air to the chimney except through the 
wire ganze, a musical sonnd was produced, varying 
in pitch, &v., with the size of flame and dimensions 
of the chimney. In this, as in other flames singing 
in tubes, the sound was caused by the vibration of 
the tlame determined or intensified by the carrent 
up the chimney, and communicated to the colamn 
of air or gaseous fluid within the chimney, whose 
length commanded aud timed the rapidity of the 
vibrations, so as to prodace a given note, just as the 
flutter of the air originating at the embouchure af 
an organ pipe was commanded by the length of the 
pipe. The conditions ander which this flame was 
produced differed considerably, however, from those 
of other singing flames. The hydrogen jet, for 
instauce, was burned in an open tube, to which air was 
freely admitted at the lower end, and it was neces- 
sary that the tube inclosing the jet shoald be 
lowered more or less till the singing puint was found. 
In Dr. Irvine's singing flame, the tube was not 
open at the bottom, and no admission took place 
except through the wire gauze, and the note was 
produced when the flame was at the lower extrennty 
of the tube or chimney. These were the conditions 
which gave to this flame its applicabuity to the pur- 
poses for which he (Dr. Irvine) employed it. The 
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fact of the combustion of an explosive gaseons 
mixture on the surface of a material impervious to 
fame (viz., wire gauze, originally employed by Sir 
Humphry Davy in the construction of safety 
Inmps), suggested the possibility of employing this 
flame for the purpose of giving warning by sound 
of the presence of an explosive atmosphere, or else- 
where, by means of a 1 suitably constructed. 
Accordingly, he had had lamps made for giving 
light, which, while the atmosphere was not contami- 
nated by fire-damp or other inflammable gas, 
burned in the usual way, but which, as soon as such 
a gas mixed with air in explosive proportions 
entered it, appeal to the ear by a luud musical sound, 
as well as to the eyo by its effects on the appearance 
of the flame in the lamp—just as in the Davy.” 
In one form of the lamp, which was more particu- 
larly adapted for the use of the viewer or wasteman 
of the mine, the air entered near the top of the 
lamp, obviating the necessity of turning the instru- 
Ment on its side, as it was frequently necessary 
with the “Davy,” when but a thin layer of fire- 
damp was floating at the ceiling of the mine. In 
another form the lamp was adapted to the use of 
the working miner, and a superior light was 
obtained by the use of paraffin oil. In a third form, 


specially constructed with the object of being a 


warning apparatus as well as a stationary light, the 
sound was given forth when an atmosphere of gas 
and air under the explosive point entered it. Dr. 
Irvine had thought of a variety of applications of 
this singing flame besides safety lamps, bat he 
bronght only one more to the notice of the meeting 
—viz., its use as a fog horn, which on account of its 
portability, simplicity, and cheapness, might take the 
place of acostly apparatus, and would behighly suit- 
able for railway junctions, or other situations of 


nger. 

The merits of the new lamp have been freely dis- 

cussed at the various meetings of those interested in 
collieries which take place at this season, and a 
great diversity of opinion has been expressed. At 
the meeting of the South Midland Institute of 
Engineers, Mr. Bromley said he thought the 
invention was one of considerable merit as an alarm 
lamp, tobe hung upat the end of the workings, 
there to indicate when danger existed. Inthat shape 
it would bo a tell-tale more likely to prove effective 
than were the instruments now in use. a lamp 
for the every day use ofthe miner, he did not think 
the fhvention was of great value, because when the 
gas reached a certain point the lamp ceased to afford 
lighttothe workmen. The impracticability of such 
aninvention inthe North Staffordshire pits would 
appear when he stated that at that hour there were 
many miners at work, in that division of Staffordshire, 
with the gas burning upon their lamps all day long. 
—Mr. Glennie thought that asthe lamp did not begin 
to sing until tho gas and air had arrived at a stage 
at which the mixture became highly explosive, the 
fact of its ceasing to give light to the workmen 
would be an advantage. If he mistook not, the 
Government Inspectors and other oflicial personages 
regarded the existence of gas in such a degree as 
calling fora cessation of labour. Nodoubt many 
mines were carried on in a loose way, and perhaps 
considerable risk ; but what would be the position 
of a mine manager in the event of a fatal explosion 
occurring at a pit worked under the circumstances 
mentioned by Mr. Bromley? He thought that 
although the lamp might not be of so much practical 
utility as to supplant other lamps at present in use, 
yet that it was an invention of great value, to which 
the attention of the Institute might well be given 
with great deliberation.— The Secretary said that Dr. 
Irvine had visited Birmingham with a view of 
making some business arrangements with a lamp. 
making firm, for the bringing of the lamp into the 
market as an article of commerce. So soon as two 
lamps were ready the Dr. had promised to send them 
to the Institute; and he (the secretary) would take 
care that they should be in a position to experiment 
with them. He explained that the lamp, which was 
fed by paraffin at the bottom, and did not require 
the removal of the topin order that it might be 
replenished with oil at the same time that it went on 
burning, was one from which much practical good 
might be looked for. After the adoption of such a 
lamp, miners would have no excuse who exposed 
the naked flame of their lamps for any purpose. 
This broaght up the question of the practice of 
miners smoking in the pits; and an expression 
of a favourable opinion as to the lamps that the 
Institute had seen in use in North Staffordshire, 
which could be locked and unlocked only by a 
powerful magnet.— The Chairman concurred in the 
testimony borne to this lock lamp by the other 
members, but observed that Mr. Heath had himself 
remarked that if miners were determined to smoke 
in 11 5 it was next to impossible to prevent them. 
This, however did not stop either Mr. Heath. 
or any other colliery proprietor from doing their 
utmost to impose obstacles in the way of a practice 
80 greatly to be deprecated. 

At the meeting of the same Institute held at 
Stoke, a modification of the lamp was shown, in 
which the sound was given forth before the pro- 
Portion of gas was so creat as to make an explosive 
mixture. The use of such a lamp, which is not 
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danger, and the necessity for looking to the venti-| expenses will be paid by the Austrian Commission. 


lation. The working of the principle was also 
shown in its application to a fog horn. Dr. Irvine 
further exhibited a paraftin safety lamp which gave 
forth a brilliant light, and the flame of which, on 
the entrance of an explosive mixture, sings“ like 
his ordinary oil let: The paraffin lamp is 80 
constructed that the workmen can take ont the 
reservoir and refill it withont interfering with the 
flame, which continues to burn with undiminished 
brightness, notwithstanding the temporary removal 
of the reservoir. Mr. W. Ness said, as a practical 
miner, he considered Dr. Irvine's lamps were perfect, 
and the paraffin lamp of very great value, because 
it removed from the miner the temptation to take 
off the top of his lamp in order to get more light. 
Mr. Udall and other gentlemen recognised the 
ingenuity of the invention, but opinions were never- 
theless divided as to its practical value. 


VIENNA UNIVERSAL EXHIBITION, 


ER Majesty's Commissioners for the Vienna 
Universal Exhibition have obtained answers 

to a series of questions of importance to exhibitors. 
Machinery and apparatus specially adapted to 
the requirements of the exhibition may he supplied 
by exhibitors, as, for instance :—Boilers for the pro- 
duction of steam for engines. Steam-engines for 
driving tho maio shafting. Gas and water-power 
engines, for driving single machines and groups of 
machines. Large and small pumps for waterworks 
and fountains. Travelling cranes, with norinal 
gauges of 1°5 metre (Aft. Llin.) Overhead travelling 
cranes, with winch and moving gear, witha gauge 
of 10:5 metres from rail to rail. Hydraulic lifts for 
raising persons. Portable engines for service out- 
side the Machinery Hall. Exhibitors supplying such 


engines, &c., for use of British exhibitors, no fees 
will be levied by the Imperial Austrian Commissicn 
for the use of the same by British exhibitors. But 
if British exhibitors lend such machinery for the 
use of foreign exhibitors, arrangements will be made 
by the Austrian Director-General to indemnify 
British Exhibitors for the use of their machinery. 

The power required to set machinery and main 
shafting for driving machinery in motion will be 
supplied bythe Austrian Commission, and exhibitors 
will in no case be charged for motive power supplied 
by the main driving shafts. The moving force will 
be transmitted by two horizontal shafts of a diameter 
of about 4°39in., and at 120 revolutions per minute. 
Exhibitors supply the pulleys for the main shafts, 
ns wellas any other gear and driving bands, at their 
own cost. The preservation, cleaning, and oiling of 
the main shafts will be attended to by the Austrian 
manager, but exhibitors will have to attend to the 
preservation and oiling of the gear supplied by them, 
as also to the security of their straps. 

Brickwork foundations in the Machinery Hall 
must be built at the cost of the exhibitors, and be 
finished and ready for receiving the machinery by 
the 15th of March, 1873; but the brick foundations 
and the stonework for engines and steam boilers, 
&c., employed for setting in motion the machines 
exhibited, will be constructed by the Austrian Com- 
mission, according to the plans of the exhibitors. 
The main lines of pipe for water, steam, and gas 
will also be laid by the Austrian Commission, and 
the exhibitor has only to supply the counecting- 
pipes with his machines. 

Coals from the best Austrian and Prussian coal 
mines, and feeding water for boilers, Co., will be 
supplied by the Austrian Commission free of expense. 
Stokers will also be provided for the steam boilers 
lent for service in the exhibition, or, if the exhibitor 
should prefer to employ his own people, the wages 
of the latter will be paid by the Austrian Commis- 
sion, according to the fixed tariff. 

Tho whole exhibition ground will be drained by 
a system of drainage-pipes, carrying water and 
liquids to the Danube, and every measure has been 
taken to have a sufficient supply of water in all 
parts of the exhibition. Water will be furnished at 
a pressure of about 24ft. at low pressure, aud about 
120ft. at high pressure. Gas will be furnished by 
the Imperial Continental Gas Company at the usual 
pressure. 

Steam pressure generally at five atmospheres, but 
in foreign boilers is not limited, although they will 
be subject to the Austrian laws and regulations. 
Single boiler-houses are erected at the rear of the 
Machinery Hall, about 40ft. distant, but a special 
boiler-house for British boilers will be built by the 
Austrian Commission. 

Traction engines, locomotive steam carriages for 
ordinary roads, steam omnibuses, and similar 
kinds of self-propelling vehicles, will be allowed to 
run abont during the exhibition, in some parts of 
the purk and the exhibition grounds. In fact, 
traction engines, road rollers, self-propelling steam 
carriages, steam omnibuses, and steam pleasure- 
carriages, will be very welcome. There will be some 
work of importance to be done by steam road- 


machines and apparatus, intended for special service 
during the exhibition, will enjoy special privileges, 
| If British makers lend cranes, hoists, boilers, 


intended for workmen, would be to indicate the! rollers, and, in case of any work performed for the 


n case of railway locomotive engines and car- 
ringes being sent to the exhibition, the rails for 
tuem to stand upon must be provided ly the 
exhibitors, aud it is very much desired that rails 
from England should be sent to Vienna as exhibi- 
tion articles. 

There will be competitive trials with steam fire- 
engines, and the jary and exhibitors are invited to 
seud special engines for this purpose. Buch engines 
will be considered as objects of exhibition, and, if 
lent for uso, fuel and care will be at the charge of 
the Imperial Austrian Commission. 

There will likowise be special trials held with 
agricultural machines and implements in fields in 
the neighbonrhood of Vienna, or in such places as 
can be easily reached by the Exhibition Railway. 
Agricultural machines will be exhibited iu a pavilion 
specinlly built for that purpose. All machines, Wc., 
iutended for the exhibition will be admitted to the 
Machinery Hall from the lst of February till the 
15th of April, 1873, inclusive, and must be set up 
by the 25th of April. Machines and apparatus ar- 
riving in pieces, and consisting of heavy and bully 
parts, must be set up by the Dith of April. 

Slate is particularly desired to be sent to Vieuna 
to tho exhibition; the slate will stand a chance of 
being sold at a good price at the closeof the exhibi- 
tion, the Austrian slate being only ät for roofing. 

at is also desired by the Director-General that 
fittings, show-cases, cloth for the covering of walls, 
window-glass, &c., should be sent from England to 
Vienna ; these would be considered as exhibition 
objects, and could be sold at the close of the ex- 
hibition. 

Tho Director-General has also made spccial ar- 
rangements for storing “empties,” which he offers 
gratis to the foreign commissions. 


INSECT METAMORPHOSIS. ' 


1 following lecture was delivered by Professor 

P. Martin Duncan, F. R. S., at the meeting 
of the British Association: — Everybody, whether 
learned or unlearned, is aware that insects un- 
dergo changes in their shapes and habits. Great 
numbers of popular works on natural history 
have made the description of these changes or 
metamorphoses familiar to the public, and others 
have informed the scientific world upon the 
anatomical and minute changes of structure whioh 
accompany the wonderfal varicties in form and 
in method of life. The array of facts is enormous, 
and yet with all this vast amount of stcrling 
knowledge very little progress has been made 
towards recognising the cause and meaning of 
metamorphosis in biology—in the science of life. 
The facts and details of the subject have been accu- 
mulating, but the natare of its philosophy has been 
studied by very few naturalists, and it is only of 
late years that Lubbock and Fritz Muller, and a few 
others, have been stimalated by the light of the 
theory of evolution to examine into it. Believing 
that the subject is increasing in interest, and that 
its consideration bears upon some of the most im- 
portant theories respecting life, it is proposed to 
devote this lecture to a description of the different 
kinds of metamorphoses in insects, and toa con- 
sideration of the biological meaning of the 
phenomena. Let me recall to your recollection two 
instances of what may becalled perfect andcomplete 
metamorphoses. 


Butterflies and Caterpillars. 

When the tenderest cabbages are growing in the 
early summer, a number of very small caterpillars 
or larve may be seen upon the leaves, devouring 
them in a regular and systematic manner. Avoiding 
the leaf-veins as indigestible, they nibble the juicy 
leaf, and consume daily more than their own weigbt. 
These pests of the gardener have small heads and 
ends, and the body is greenish, and striped with 
yellow bands, being at the same time hairy. At 
first very small in size, the caterpillars do not 
attract much attention, and especially, as after 
living for a few days, they hide up out of the light, 
and look shrivelled and ill, After a short time, 
the caterpillar in retreat bends its back violently, and 
splits the skin of one of the rings or segments of 
the part nearest the head, then a vigorous” struggle 
enables the legs and the head to be withdrawn 
through the crack, and the larva is noticed to have 
attained a new skin within the old one. It crawls 
on to its favourite plant and makes up for lost time, 
grows rapidly, and really may be said to live to eat. 
It cares not for its fellows, nor for any other lea ves; 
it is content with its own cabbage, and has no ambi- 
tion and no r to 3 or 15 ae arar, 
Durin wth the powers of mastication and o 
digestion increase, but they are checked several 
times by the larva having to pass a period of 
quietude whilst a new skin is finished under the old, 
and whilst this is cast off. These skin sheddings 
have a definite relation to the inoreasing size of the 
insect, but they are not simple changes of skin 
because the old one has become too tight for its 
rapidly growing possessor. They accompany certain 
important changes within the insect, and not only 
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is the ontside skin shed, but the mucous membrane | small larve of aspeciesof weevil which abound about 
of the digestive organs and of the air tubes which | the plants, and seizing one, digs her sting into it so 


enabl; the creature to breathe, suffers also. They 
are really important elements in the metamorphosis, 
which term includes the sum of the changes 
of shape, habit, and instinct. When full growth 
has been attained, the caterpillar crawls off his 
cabbage and wanders restlessly about, even to con- 
siderable distances, in search of a dry sheltered 
spot. After having discovered such a locality, it fills 
up the space between its hind legs with silk, and 
attaches this part of the body to the wood or stone 
as the case may be. The larva then hangs head 
downwards, and forthwith begins to bend its head 
backwards, upwards, and then from side to side, 
until, after a little practice, it is enabled to touch 
the solid substance to which it is hanging on either 
side of its body. Then some silk is secreted, and 
by applying the month to the spots touched one 
after the other, a fine sling of silk thread binds the 
insect down and prevents it from being swayed to 
and fro by the wind. This is the last act of the 
larva which shows any evidence of will. Then it 
begins to look shrivelled, shorter than before, and 
broader bebind the head, and after a time the skin 
splits, and is shed with greater or less wriggling. 
A sticky, varnish-looking moisture covers the very 
different looking thing which now presents itself, 
and dries rapidly, and forms a case over the skin of 


the pupa beneath. The alteratious within and 


without the insect at this time, that is to say, 
during three or four days after leaving the cabbuge, 
are carried ont with great rapidity, and the future 
butterfly is well foreshadowed at this period in the 
structure of the chrysalis or pupa. Hanging as a 
chrysalis or pupa in a perfectly immobile condition, 
neither seeing, hearing, nor tasting, and lobing very 
little weight from the exhalation of its moisture, 
the insect lives on for many months, and until 
spring has nearly ended. Then the dark case splits, 
and a tender white butterfly crawls forth, and 
under the influence of warmth, and the sun, 
becomes dry, stretches, and unfolds its crampled-up 
wings, walks feebly upon long legs, trails a short 
body, moves a curious flexible trunk in front of its 
head, the result of the modification of its former 
jaws, and takes to flight. The common white 
butterfly, whose solitary flight is so zigzag and 
wandering, and whose flight in company is so 
tamultous, ascending, and vibrating, lives for love. 
It has a soul above cabbages, and rarely conde- 
scends even to sip or suck the daintiest nectar from 
flowers. After a longer or shorter existence, it 
begins to lay eggs, and places them in the imme- 
diate neighbourhood of the favourite food of the 
larvæ, which are to come from them. 


The Life Cycle of a False Wasp. 

Another familiar ozamis of perfect metamor- 
phosis may be studied in the instance of one of the 
false wasps Odynerus parietum. This small wa 
like insect may be seen on the other side of the 
Channel in great companies on lucerne and clover 
when in full flower. It isa solitary kind, and the male 
and female care nothing for their companions, who 
rush and tumble over, in, and about the flowers, suck- 
ing their sweetness, and squabbling and flying for the 
freshest corollas. Day after ig Page buzzing, busy 
crowd may be seen eog a lifo of happy enjoy- 
ment, feeding, playing, and flirting, but after a while 
an unusual excitement is noticed amongst a large 
number of the insects. These extend their flight 
beyond the favourite field, and seek the neighbour- 
hood of sandy, clayey banks close by. They ma 
be observed digging their heads into the sand wit 
great assiduity, and pulling out sand grains, and 
gradually forming a hole. Each wasp works inde- 
pendently of its neighbours. As soon as the hole 
is large enough to admit the wasp's body, the legs 
remove, by a process of brushing, the particles 
loosened by the jaws. After a short time the wasp 
will be found to have made a tunnel, and the con- 
stant out-pour of sand and clay indicates that ex- 
cavation is still proceeding out of sight. Soon the 
Odynerus perfects two or three chambers deep in 
the bank and opening into the tunnel.: She (for it 
is the female who does the work) carefally pounds 
the insides of the cavities and removes all rough- 
ness from them, and leaves them as commodious 
hollows, water-tight, and not likely to fallin. This 
is not all. On coming back into the light the wasp 
seizes cylindrical pieces of earth and moulds them, 
more or less, into shape with her jaws, and places 
them in front of each other, and side by side, so as 
to form a hollow tube which sticks ont from the 
bank, and opens into the tunnel. The free end of 
this ante-chamber is left open, and the pieces of 
which the whole is formed are gummed together 
and pressed. The tube is extremely fragile, and 
the pieces of it are not in contact everywhere. 
Nevertheless, the Odynerus passes along it readily 
enough, but no other insect of its size can do so. 
All this work is carried on whilst the wasp appears 
to be in an intense state of excitement, and when 
it is completed the insect flies off to the flowors 
again; but not to return to its former habits. On 
the contrary, the purposeless tumbling about of 
flowers, and the occasional sip of nectar, are for- 
en and the flighty little vegetarian becomes a 
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rocious and ardent huntress of prey. She seeks the 
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that a weak venom is introduced olose to the nervous 
system of the victim. The larva is paralysed at once, 
but not killed; on the contrary, it remains motion- 
less but lives. She then flies off with her prey to 
the bank, enters the tubular antechamber, traverses 
the tunnel, and reaches one of the chambers. Here 
she deposits hey insensible victim, and lays one egg 
close to it. Returning again to the field, she seizes 
enother larva, stings it, and carries it off to deposit 
it close to the first. This procedure is repeated as 
many as thirty times, and the chamber becomes fall 
of insensible weevil larve and one Odynerus egg. 
The other chambers are filled in the same manner, 
and an egg is laid in each. Then the wasp comes 
out of the tunnel for the last time, breaks down the 
tubular antechamber, so as to hide the entrance to 
the tunnel and chambers, flies off, and dies. She 
never sees her offspring, for which she, a vegetarian, 
has provided animal food in abundance. The egg 
is soon hatched in each chamber, and a small, 
legless, and extremely delicate larva crawls forth, 
and fixes upon the miserable victim close to it. So 
tender is the larva that the least roughness of the 
sides of the chamber would destroy it, and the least 
struggle on the part of the poisoned weevil grubs 
woald kill it; but all this has been made safe, and 
the little thing eats into its living prey, and when 
one is finished it attacks another, until all are eaten 
up. This is the life of the larva; it is incapable of 
walking any distance, and simply leads a life of 
gormandising on the flesh and juices of weevil grubs. 
It never emerges from the chamber, and when it has 
no more to eat spins a cocoon of silk around itself, 
and sleeps therein during the late autumn, the 
winter, and until the spring. Then a change in 
form ensues, and a pupa, which greatly resembles 
the perfect insect, appears under the skin which is 
shed. In the course of a few weeks the perfect 
false wasp escapes from the pupa skin, digs its way 
into the world, and emerges to enjoy the destin 
already described. Many other false wasps w 
belong to the same group of insects as this Odynerus 
have a corresponding life cycle, and choose many 
curious kinds of prey, but the formation of the 
safeguard of the tub ante-chamber places this 
kind in advance of all others. It is, then, an 
example of very perfect metamorphosis with high 
instinct, and like all other instances of what is 
termed perfect metamorphosis, there is an inter- 
mediate stage of a quiescent pupa between that of 
the larva and imago, both of which are able to lead in- 
dependent and distinct sorts of lives, and to take food. 
(To be concluded next week.) 


MECHANISM.* 
(Continued from p. 688.) 


“ Miu produced by links,“ which is the 
1 title of this evening's lecture, is a phrase 
expressive of the leading branch of it only. 
Mechanicians may have a very clear idea of the 
meaning intended by it, but to others very varied 
may be the ideas which the title conveys. Practical 
mechanics, by the word “ links,” ward have entered 
the room with an impression that they were about 
to listen to a discourse upon the elemental pieces of 
which chains are made. Social science enthusiasts 
may be anticipating a discussion upon friendship, 
and even marriage and upon the proclivities of indi- 
viduals to walk linking.“ Antiquerians’ thoughts 
will probably turn to those ornamental extinguishers 
high above the railings at the doors of aristocratic 
houses, by means of which, during the last century, 
“link” boys extinguished their torches. Land- 
owners may be thinking of estates, from the fact of 
there being generally so many links in an acre. 
A Scotchman’s thoughts may revert to one of his 
country's rivers, and the grounds called links 
lying along its windings ; and Americans, if there 
be any present, may not unreasonably be expecting 
some description of London sausages, for sausages 
are called “ links ” in America. these expecta- 
tions must be disappointed. Link,” in an anti- 
quariau's view, is from a Greek word which signifies 
alamp; but we have nothing to do with that. In 
the other sense it is from a German word which 
signifies “a joint,” and it is in the simple sense of 
a piece joining two pieces, aud by which the motion 
of one may be conveyed to the other, that the word 
is generally used by engineers. Such a link iseither 
igid, as in the case of wood or metal, or flexible, 
as in the case of rope or wire; and it is a means by 
which the motion of one moving piece is trans- 
ferred to another. Thus employed, it truly comes 
under the ordinary definition of ‘‘a connecting or 
joining piece.” 

A link, therefore, is now to be regarded simply as 
the connecting piece of two movable pieces ; the 
form and the material are notin any way concerned. 
Contacts in rolling and sliding cease when we deal 
with links—flexibility, as in cords, is neither an 
essential nora hindrance. It may be well, there- 
fore, to take a preliminary example of a link, for 
those who have not given the subject attention may 
be informed that the complexities of link movements 
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far surpass the complexities of cam movements. On 
the board are a couple of pieces of wood joined by a 
link, quite sufficient to illustrate the general idea. 
These two pieces are capable of motion about two 
drawing pins as centres. A third piece, connecting 
these two, is the link. If now this third piece be 
connected with the two movable arms at varying 
distances from the centres of motion, the paths of 
the driver and follower will be very different, the 
variations depending entirely upon the relative 
lengths of the arms. Sometimes an oscillatory 
motion ofthe driver will communicate a circular one 
to the follower. Sometimes these relations will be 
reversed. Under other circumstances a continuous 
communication of motion is impossible, in con- 
sequence of a locking of one or other of the arms, 
owing to the rigidity and length of the connecting 


The first queation to be solved by those who deal 
with link movements is, what is the law which 
governs the motions of the two arms when they are 
under the influence of a link? The law is a very 
simple one; simple in expression, but complicated 
in result. It is one of those simple laws that pro- 
duce very singular consequences; it depends apon 
the inclination of the link to the line joining the 
centres of motion of the arms. 

Let AP and BQ or Bg (Fig. 29) be the arms. 
movable in the same plane about A and B, P Q or 
P g be the link, then the link will cut the line A B. 
either in T or (produced if necessary) in t. Where- 
ever it cuts, whether bet ween 
or beyond the centres of 
motion A B, this law holds 
good that the velocity ratio 
of one arm is to the velocity 
ratio of the other arm in- 
versely as the segments into 
which this line of centres is 
divided by T or t. Or take it 
in another form (one more 
convenient probably in some 
respects), the velocity of P 
is to the velocity of Q, as a 
line drawn from A square 
upon the link is to a line from B 
drawn square upon the same 
link. Observe 


p Assume the shorter arm to be 
the driver, that driver there- 
fore conveys a very small 

motion to the driven and longer arm, in certain 

positions it ceases to convey any motion. For ex- 
ample, in this position, viz. B Q and Q in one 

straight line, it cannot convey motion. Putting i: 

in other positions will show the relations more 

plainly. Observe how slight the motion is upon 

one arm, and now that the perpendicular from B 

upon the link is passing from one side to the other, 

the directional relation of motion also is changed. 

This is a serious question with links; there ise 

continual change of the direction and velocity ratio. 

Throug motion of either arm there may be 


K F/1G.29 


has 
what is, for all practical purposes, a communication 
of uniform istina. This is the case wben the 
direction of the links being produced and meeting 
as in K, the line joining K and T is at right angles 
to the link. 

On the table are a number of examples of links; 
let us follow the action in this one. A and B are 
the centres of two equal wheels, P and Q pins near 
the circumferences, P Q the link. If slow motion 
be communicated toA, then through the intervening 
link, P Q, a motion will be communicated to B. 80 
long as by the hand or otherwise, P Q moves parallel 
to A B, then clearly whatever be the motion of Ait 
will be repeated in B. This is the principle on 

ich the ordinary 


A parallel roler is 
made. For, in this 


case of 

the link never cuts 
the line of centres, 
the ratio of the 
velocities of A P 
and B Q will be 
constant and equal. 
You may observe 
that the motion is 
apparently , com- 
municate with 
great ity. 


ported and ide, 
is now withdrawn, 
and you will notice a failure of motion takes place 
when the pin, P, is in the same line with A B. In 
fact, there are then two paths which this link, P Q, 
may take; it has the choice either of aseending or 
descending, and it will probably take sometimes one 
course and sometimes the other. The nature of the 
motion is thus changed, sometimes there will be a 
complete revolution communicated to B Q, and at 
other times an oscillating motion only. Conse- 
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quently. to a link upon two arms and leave it 
ly to act, is a matter that is quite hopeless if 
continued systematic action is required. The 
second and third parts of Fig. 30 illustrate, by the 
position of the link and directions of the arrows, 
what takes place. There must, therefore, be some 
5 by which this link shall not have a choice of 
paths. . 

There are three modes of doing this. In the one 
case, if we place a third equal crank, and connect 
it to the others by links, observe the way in which 
it acta. AC, BD (Fig. FIG.4 
31) are the original i 
cranks, E F (or e f), is 
a third crank. he 
link, C, F, D, cannot 
now leave tbe pre- 
scribed course. A 
fourth or fifth crank 
may be added, in fact 
we may take any num- 
ber, and we obtain a 
system of bars capable 
of a very regular motion one with the other; they 
move parallel to each other. On the table there 
are bars so arranged. The link connecting those 
arms is not free to move, being bound by another 
in all positions of the 


arm, and the links are p 
cranks. 

There is another mode of preventing an un- 
certainty in the path, by yore an additional pair 
of cranks and a second li Observe, there is now 
no longer any freedom of position, for each link is 
compelled by this second arm to retain a pro- 
ordained course, and the consequence is we have 
uniform motion in these arms. Thie is the most 
simple mode of overcoming the difficulty of vari- 
ableness in the direction of the link, and it is the 
plan adopted in all locomotives. You see a link 
generaly on each side of a locomotive, the object 

g to prevent the accident that has been de- 
poder) which is sure to happen when there is only 


one ; 

There is still a third plan, viz., to multiply the 
links. Here (Fig. 32) are two shafts parallel to 
each other, but the ends are not vertically one over 
the other. If you look at this yellow bar [the 
three sloping bars in Fig. 32 
were painted three different 
colours in the model] you 
will see it is in reality acting 
asa link. If there was only 
one bar it might assume a 
cross position. Owing to the 
other bars being constrained 
to follow the path that has 
been allotted for them, the 
yellow bar cannot take a 
cross position. Hence this 
mode of transferring motion 
by links from one shaft to 
another as freely and uni- 
formly as though they were 
straps. The motion is not very old, having been 
invented in 1834, when the Society of Arts awarded 
4 silver medal for it. It is mentioned in the 
‘ Transactions” for the year 1834, p. 83, and the 
silver medal was presented to M. Victor Baum, 
member of the Royal Chapel of Munich, for a 
method of communicating rotary motion, a model 
of which has been placed in the Society’s reposi- 


With these three contrivances, links can be safely 
carried over what are called their centres. These 
centres are peculiar, and the laws of them are im- 
portant. You have seen that when a link isin a 
certain position there is an option of two paths. 
Both of those paths cannot be followed. Owing to 


FIG. I2 


there being, as it were, no decision on the part of 
the driver, and, in fact, at that cular point, no 
motion communicated by the driver, it has been 


called a dead centre,” simply because there is no 
living motion in it. Mechanics have tried in various 
ways to overcome a difficulty which, under the in- 
fluence of fly-wheel, is more theoretical than 
practical. On the tableis one plan. Here is a sec- 
tion of the vertical 17 pad of a steam-engine. 
When the piston is at the lower part of the cylinder 
it cannot move the crank, bat when it has risen a 
short distance it is capable of acting upon the crank. 
This very short additional cylinder causes the 
double action of another link. By allowing steam to 
operate in this very small second cylinder, at the 
instant that the crank reaches a dead centre it is 
thrown over, and thus the crank of the engine is 
placed a Dose for the continued action of its 


own pis 
On the table aresome iarities of Hnk motion. 
Multiplicity of links leads to multiplicity of arrange- 


ments and results. [The lecturer here referred to 
models, which consisted of cranks or arms, acting 
under the influence of connected links. They were 
prodaced to show how 10 motions could be 
multiplied by means of links. In one contrivance 
there were three links andfourarms. These caused 
eight movements im one pointer, consequent upon 
one rotation of the firstcrank. In another groupiag 
and arms one revolution of the crank pro- 
duced at the two extremities of the combination 
alternate rest and oscillatory movement. ] 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions 
of our correspondents. The Editor respeotfully requests 
that all communications should be drawn up as briefly as 
possible.] 

All communications should be addressed te the Editor 
of the ENGLIsH MROHANIO, 81, Tavistock-street, Covent 
Garden, W.C. 

All Cheques and Post Ofice Orders te be made payable 
to J. PassmonE Epwanrps, | 


“I would have every one write what he knows, and as 
much as he knows, but no more; and that not in this 
only, bnt in all other subjects: For a person may 
have some particular knowledge and experience of the 
nature of sucha person or such a fountain, that as to 
other things, knows no more than what everybody does, 

| and yet to keepa clutter with this little pittance of his, 
will undertake to write tho whole body of physicke: a 
vice from whence at inconveniences derive their 


original. Montaigne r Essays. 


%% In order to facilitate reference, Correspondents when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page 
on which it appears. 
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THE FLOOR OF PLATO, 


(4856.] — TRR darkening of the floor of Plato, as the 
sun rises higher above its level, is a phenomenon of so 
much interest and importance (if fally established) that 
Mr. Birt will probably not be unwilling to explain oer · 
tain points in connection with it. 

I wish particularly to know whether he has by any 
test proved the darkening to be absolute. The deter- 
mination of the comparative brightness of different 
regions is so uncertain that one can scarcely tell what 
reliance to place on observations going no farther. 
Plato is so mach larger than any region of similar 
extent in the neighbourhood that I find it dificult 
to understand how the relation in question has been 
demonstrated. 

Another difficulty which presents itself on a perusal 
of one of Mr. Birt's papers is connected with the curves 
by which he indicates the sun's altitude and the lumi- 
nosity of Plato. Having drawn a curve to indicate the 
son's altitude in lunar latitude 50° at the equinoxes. 
and having assumed a very light tint of Plato (0°80 of 
his scale) to correspond with solar altitude 0°, and a 
very dark tint (0°70 of his scaļe) to correspond with 
solar altitude 40° (this corresponding closely with 
observation), he says of the resulting curves one 
very remarkable feature is that the chromatic curve 
lies almost wholly within that of altitude, from which 
it may be inferred that the fall effect of the sun's in- 
fluence is scarcely attained, &.“ But so far as I can 
jadge from Mr. Birt’s paper, the selection of the rela- 
tion between the two scales—that of altitude, and that 
of tint, is altogether arbitrary. Why should not a 
medium tint, 0°60, for example, have been associated 
with the solar altitade most nearly corresponding ? 
This, with tint 0:30 for altitude 0°, would have altered 
the scale. Again, why should not the curve of alti- 
tudes be replaced by the curve of sines of altitudes, 
since the sun's illuminating power on a surface varies 
as the sine of his altitude above the surface ? 

I merely submit these points so that I may have Mr. 
Birt's explanation. I have deubtless misapprehended 
him in some way or other. 

I mast confess I cannot accept as decisive Mr. Birt's 
reasoning (Afonthly Notices, Vol. XXXI., p. 81) that the 
want of agreement among the curves of visibility for 
different spota is at once conclusive that all the varia- 
tions in visibility are not dependent on extraneous cir- 
cumstances, such as solar illumination, alteration of 
position on the moon's disc by librations, &. Much 
wonld depend on the nature of the surface. Take half 
a dozen or more spots on the moon, each a few miles 
long and broad, and suppose one to be a surface covered 
with sugar-loaf hills, another covered with domed hills, 
a third covered with sancer-shaped hills, a fourth 
covered with saucer-shaped hollows, a fifth with rela- 
tively minute walled craters, a sixth with hemispherical 
depressions, and so on; then these spots would be very 
differently affected by variations in the sun's altitude 
above thoir mean level. As we see these spote, even 
with the best instruments and under tho best conditions, 
as we should see a terrestrial surface two or three 
handred miles away, it is not easy to tell what the 
structure of their surface may be. (Of course I am 
not for a moment supposing that the spots are 
actually covered as above. But, on the other hand, 
it seems unsafe to sappose that they are all alike as 
to the general confirmation of their surface.) 

RIOHAAD A. PROCTOR. 


THE MOON. 


[4857.]—I VENTURE to point out a slight error in 
the remarks of F. R. A. S.“ (let. 4823, p. 689) on this 
subject. He says that the motion of the perigee is 
direct when the moon is in conjunction, and retrograde 
when she is in opposition. There is, however, no ne- 
cessary connection between the moon's age and the 
motion of the perigee. The motion is direct (on the 
whole, during the lunation) when the perigee is in or 
near oonj unotion or opposition, and retrograde when the 
perigee is in or near quadrature. Bat daring the 
progress of any lunation the motion is sometimes direct 
and sometimes retrograde, ite character when the moon 
has any given age depending on the position of the 
porigee with respect to the sun. 


Having thought it desirable to go through the 
calculations respecting the moon on which the 
numbers given in my answer to W. L. Brown (let. 
4790, p. 614) were based, I detected a slight error. 
The mean advance of the perigee from the node is 
accomplished at the rate o 1’ 49:4” (not 59° 58° 
4'8” aa stated in that letter) per annum, or almost as 
much over 60° as the former estimate was under. The 
mistake arose from my writing in one place 846°667 
instead of 846°607 for the mean interval between suc- 
cessive conjunctions of the sun and the meon’s rising 
node. The value now given isthe final value, as it is 
to be entered ia my book on the moon. 

It follows that the mean interval between successive 
con junctions of rising node and perigee is 2190°348 
Sayn; or about 1½ day less than six years. 

need hardl y say that for 18 years 110 days, I 
should have written 18 years 11 days for the length of 
the Saros. I probably wrote 11°0 days (which, be it 
noted, is not exactly the same thing aa 11 days). I 
may take this opportunity of mentioning that 
having had occasion to examine the values given in our 
books for the moon’s mean and maximum librations 
in latitude and longitude, I find slight errors. The 
computers seem, so far as I oan judge from their re- 
sults, to have overlooked the consideration that the in- 
clination of the mocn's orbit cannot have its maxi- 
mum value at the time of maximum libration in lati- 
tnde; and, again, that the eccentricity cannot have its 
maximom value at the time of mazimum libration in 
longitade. The difference is slight, however. Thus I 
get7° 45’ instead of 7° 55’ for the maximum libration in 
longitude, and 6° 44“ instead of 6° 47’ for the maxi- 
mum libration in latitude, giving 10° 16’ instead of 
10° 24’ as the absolute maximum libration. Bat a more 
important error has been made as to the extent of the 
moon’s surface brought into view by libration; In- 
stead of a seventh, very nearly a sixth of the farther 
hemisphere is 1 into view, withont taking into 
account the diurnal libration, which raises the propor- 
tion to abont 8/4sths. In Klein’s ‘‘ Das Sonnensystem“ 
tne invisible part of the moon is set at 0°4248 of the 
whole surface. This is much better than Arago’s 
estimate; but with the accepted value of the librations 
(which Klein adopts) should have been 0°4188, without 
taking diurnal libration into account. 

Rrowanp A. PrRocror. 


THE MOON'S LIBRATION. 

(4858.] —Tuanxs to Mr. Proctor for psig © the 
mistake in my paper (ENGLIsH MCH, No. 880, 
Jaly 21, 1871, p. 424), which most probably arose from 
my not noticing, at the time of writing, the different 
directions of the apsidal and nodal revolutions. 
Although it does not alter the general e it 
necessitates a correction of the passage in which it 
occurs, which should read thun: As the moon moves 
from the point of mean distance to that of her greatest 
distance (apogee), the point of intersection of her 
equator and first meridian approaches the centre of 
the apparent diso, and as the period of her motion with 
respect to the line of apaides is not coincident with that 
between her passages of the ascending and descending 
nodes, but is of longer duration, the equator at the 
epoch of apogee is south of a line at right angles to the 
first meridian, which crosses the apparent disc from 
north to south. When the moon is in apogee under 
these circumstances, the libration of the centre, which 
at perigee, was nothing in latitude and longitude, is 
nothing in longitude, bat a measurable quantity in 
latitude ; in otber words, the line of libration no longer 
cuts the centre of the apparent diso at the pont of 
intersection of the equator and firat meridian, but at a 
point having north latitude, or nortk of the moon's 
equator; so that when the moop arrived at her descend- 
ing node the first meridian was still eastward of the 
centre of the apparent disc. INote.— The italicised 
words indicate the corrections to be made.) 

May I be permitted to offer a remark on that part of 
Mr. Proator’s letter (4790) in which he states that the 
interval between successive conjunctions of the 
and rising node is htly greater than six years” ? 
From this I apprehend the reader might infer that the 
three-yearly interval between mean libration oocurs 
alternately with ascending and descending nodes at 
perigee, eo that at the end of every six years from 
any given epoch of mean libration the returns would 
be in the same order. Beer and Midler give the fol- 
lowing formula for finding the interval. Half the 
revolution of the line of apsides = 4°42 years; half the 
revolution of the line of nodes = 9°81 years, therefore 


442 x 9°81 _ 9-997 years, which is slightly lees than 


4°42 + 9˙81 
three years. In 1865, as stated in my paper, mean 


libration occurred on October 4, moon in perigee, and 
descending node. Six years after, epoch of mean 
libration Ootober 4, moou in apogee and ascending 
node. In this year, 1871, the perigee coincided with 
the descending node, not the rising. In 1868 mean 
libration occurred on October 13, moon in just 
past the ascending node; in 1874 it occur on 
October 11, just past the descending node. The alter- 
nations are, therefore, as followa:—1865 Perigse: 
Descending node. 1868 Perigee : Ascending node. 
1871 Apogee: Ascending node. 1874 Apogee: De- 
scending node. Longitudes of ascending node :— 
1865, October 8, 201° 12:7’. 1868, October 7, 148° 18:6’. 
1871, October 8, 85° 11°4’, 1874, October 8, 27° 9:1’. ` 
Time—8,287 days, being less than half a revolution of 
the line of nodes, and greater than one revolution of 
the line of apsides. Mean libration on or near October 4, 
perigee : Descending node and apogee : ascending 
Lode. Interval, six years, nearly. Mean libration on 
or near October 11, perigee: Ascending node and 
apogee: descending node. Interval, six years, nearly: 
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From the above it appears that the conjanctions of 
the perigee and rising node alluded to by Mr. Proctor, 
attended with a state of mean libration, take place at 
intervals of twelve years (nearly). Mean libration at 
the intermediate six yearly interval occurring, with the 
apogee and descending node. W. R. Bret. 


ca 


LUNAR ATMOSPHERE. 


{1859.]—T He following extracts from Mr. De la Rue's 
address to the Mathematical and Physical Section of 
the British Association are of interest in connection 
with the question of the moon’s atmosphere :— 


The vaporisation of evon solid bodies at low tempe- 
ratures suggests that a mass of matter in space will 
ultimately surround itself with its own vapour, the 
tension of which will depend upon the mass of the 
body (that is, mpon its gravitating energy) and the 
temperature. If the mass of the body is so small that 
its attractive force is insufficient to give to the envelap- 
ing vapour its maximum tension for the existing 
temperature, the evolution of vapour will be continuous 
until the whole mass is converted into it. It is proved 
by analysis that sach a mass of gas or vapour in 
empty and unlimited space is in a condition of unstable 
equilibriam, and must become dissipated by continual 
expansion and conseqnent decrease of density. It 
follows that celestial epaces, at least within the limits 
of the stellar universe, must be filled with matter in 
the form of gas.” 

„Professor Zöllner finds, by calculation, that the 
density of air forming an atmosphere round the moon 


must be a of that of the air of the earth's surface.“ 


lu 
The different tints indicative of the different refiec- 
tive powers of the materials composing the moon's 
surface are conclusive as to the variety of sach materials, 
and from this it follows that the moon's atmosphere 
cannot be strictly homogeneous, bat must contain 
vapours given off from each material. The question 
now for solution is the possibility of the condensation 
of such vapours in the inumediute neighbourhood of the 
moon's surface. W. R. Birr. 


LUNAR OBJECTS FOR OBSERVATION, 
OCTOBER, 1872. 


(486C.])—OcroseEr 5.— Picard A and B of Beer and 
Midler with other craters in the interior of the Mare 
Crisium (a). October 6.— Fabricius (b), Metius, Steinheil. 
October 7.—Tbeophilus; the central mountain is a fine 
study if coming into sunlight. October 8.—Ariadmna, 
Silberschlag, Hyginus. October 9.—Cassini, Sulpicius 
Gallus, Menelaus, Manilins. October 10.—Craters and 
mountains between Archimedes and Plato. October 11.— 
The Alps and wedge-shaped valley, the interior of which 
may be examined for craterlets. October 12.—Plato; 
the Hartwell ledge on the S.W. border is visible as a 
fine streak of light fringing the shadow of the moun- 
tains on the B. W. of Plato for 48 hours only; if 
not detected on the 12th, look for it on the 13th. 
October 18.—Horrebow, its interior wall dividing the 
crater. October 14.—Hippalus, its divided interior, 
diverse floors, and included craters. October 15.— 
Wargentin, Schiller.—October 16.—F all moon, aspect 
of the interiors of craters, particularly of Maginus and 
Geminus. 

(a) A decided instance of change has taken place in 
the Mare Crisiam. Formerly, about 10 or 11 years ago, 
I constantly observed under a high illnmination a large 
white clondy patch west of Picard; it vas larger than 
the crater, and on its side under a low illumination, I 
detected a small pit-like marking, very distinguishable 
from the rest of the surface by its whiteness. Subse- 
quently, two small craters were discovered by Mr. Knott 
in this pit-like marking, and of late years the clondy 
pitch has been mach reduced in size. 1872, August 18, 
about the time of fall moon, when the light spots on 
the surface are very perceptible, I observed the locality, 
and made the following record: The large cloudy 
spot west of Picard is not present; its locality is 
marked by a very faint light spot.” The phenomena 
lately ascertained as characterising Plato render this 
instance more interesting than it would otherwise be. 

(b) On the sonth of Fabricius is a large depression 
with an elongated central elevation which stretches 
from the south border of Fabricius. It is proposed to 
name it Janssen. 

Attention is especially directed to the region BS. E. 
of the Mare Serenitatis, containing several dark spots, 
among which are Jalins Cæsar, the Boscovioh of 
Schröter, and the Boscovich of Lohrmann. 


W. R. Brat. 


TAE AUGUST METEORS, 1872. 


[1861.]—I READ with much interest the communi- 
cation from Mr. W. Davenport, which appeared in 
yonr last namber, having reference to these pheno- 
mens, and hope that some farther observations may 
be supplied by any of your subscribers in whose locali. 
ties the weather was sufficiently favourable. The sky 
was almost entirely overcast at Bristol on the nights 
of August 9, 10, and 11, and at Weston-super- Mare, 
where I was then staying, clouds also interfered with 
observation. On the 8th, however, several meteors 
were witnessed, bat they were very insignificant objects, 
and not brighter than stars of the 8rd mag. One 
bright one was seen on the 12th at 10h. 15m. It passed 
down the western sky and left a trail of light, which 
endared bat fora moment. Another brilliant meteor, 
equalling, or even exceeding in magnitude, any of the 
brighter stars, came under my observation on the 19th 
at Gh. 50m. It was visible in the E.N.E. part of the 


sky, and was very star-like in appearance. It did not 
leave any train of light marking the path it had tra- 
versed, and it was of a blue colour. On the 20th I saw 
another at 9h. 40m. It was rather bright, but its dura- 
tion was very brief. It passed throngh Ursa Major. 

The Rev. S. J. Johnson, F. R. A. S., of Crediton, 
Devon, says, in a letter to me, “I only saw three 
meteors on the 8th up to 11h. 30m., though with clear 
sky. 9th, a densely-clonded night. 10th, windy. Partly 
clear at intervals. Watched from 10b. 45m. to 12h. 
The first meteor glanced through a break in the clouds 
at llh. Between lih. and 12h. I observed twolve. 
llth, watching from 10h. 80m. to 1lh. 80m., with a 
clear sky, I saw eleven meteors only. One on the 10th 
and one on the 11th equalled 1st mag. stars.” 

Referring again to the letter of Mr. Davenport, it 
will be seer that he found the radiant point of the 
meteors which came under his observation was some- 
whero near 22 Andromedw. The majority of those 
meteors which I observed in August last year appeared 
to emanate from B Camelopardi, or from a point in 
close proximity to that star. I noticed several meteors 
distant only two or three degrees from the place I have 
indicated, and from their paths it was evident that a 
radiant point existed at B Camelopardi. Each of these 
meteors had very short paths, and were faint objects, 
enduring but the fraction of asecond. Several other 
radiant points of the Angnst meteors have been deter- 
mined. Prof. A. 8. Herschel writes: —“ The chief 
radiant point of the August meteors, as observed last 
year, was certainly northwards from x Persei (about 3” 
or 4° towards : Cassiopeia), and it will be interesting 
to watch if it remains in this position, or retarns to a 
more southerly place, near » or y Persei, or to 
B Camelopardi. The position of the radiant point in 
Pegasus was most imperfectly indicated by the many 
meteor tracks from the southern constellations, which 
were recorded among the unconformable meteors noted 
in last year’s shower; but its position seemed at last 
to be quite distinctly fixed about 3° north of æ Pegasi 
(at R.A. 816°, N.D. 17°) with two other contempo- 
raneous radiant points, one at least of them prodacing 
as many meteors as the radiant point in Pegasus, and 
very definitely marked at R.A. 342°, B.D. 32° (close to 
Fomalhant), eeing remarkably with a radiant poiat 
at R.A. 338°, S.D. 28, observed on the 28th of Jaly, 
1865. The agreement of the positions is complete (al- 
though quite independent) from the observations of 
both dates, and it will be interesting to trace the return 
of this radiant point if it shonld occar again among 
the unconformable meteors noted in this year's August 
shower.” Unfortunately, however, there have been 
but few meteors seen during the past month, in conse- 
quence of the generally cloudy state of the atmosphere. 
At some stations, perhaps, the weather may have been 
more favourable; and if so, the observations made 
might tend to an augmentation to our knowledge of 
the radiant points, &c., of the meteor shower of 
August. There is no reason to suppose that daring 
the last few years the August meteors have become 
lesa numerous than formerly; on the contrary, it seema 
probable from the number seen last year that they 
have increased. 

In regard te the solar observation made by Mr. J. 
H. Whistle (let. 4792, p. 614), it ia not unfrequently 
the case that the umbra of a solar macula is encroached 
upon by a luminous vein or spot (facula). Previously 
to the dissolution of all the larger spots, streaks of 
bright light may be observed encroaching upon the 
penumbra and umbra. This was particalarly the case 
in regard to the immense spot of September, 1870, as 
will be seen by a reference to some sketches of its ap- 

arance on p. 25, Vol. XIII. of the ENGLISH 

ECHANIC, Itis not, however, very often the case that 
an isolated bright spot is detected in the centre of the 
umbra of a spot, and it is probable that if your corre- 
spondent had used an instrument of greater power, he 
would have probably seen that the luminous appear. 
ance which came under his observation was connected 
with the edge of the spot by a thin veiu or streak of 
light. Still, observers have noticed occasionally bright 
spots within the penambrm of macula, and quite pos- 
sibly Mr. Whistle has made a similar observation. In 
the immediate neighbourhood of all large solar spots 
or groups of spots, the facul» always exist in abun- 
dance, and it is not surprising that they should some- 
times be observed upon the umbræ or penumbra of the 
darker spots when we consider the disturbed condition 
of the solar surface in which they are situated. 

On observing the sun to-day with a din. metallic 
mirror reflector, I saw several conspicaons spots, but 
none were of great dimensions. They were situated on 
the eastern portion of the disc. There have occurred 
lately several exhibitions of the Aurora Borealis. On 
August 3 and 8 I witnessed the phenomenon. Neither 
of these displays were exceptionally brilliant, though 
several well-marked streamers were visible at times, 
enveloping the stars in Ursa Major and Auriza. A 
strong auroral glow was also atrikingly manifest on 
both evenings of observation. 


Bristol, September 2. WuLruLx F. DENNING. 


INTERIOR OF THE EARTE. 


[4862.] —** PHILANTHROPIST " (answer to qy. 12681, 
p. 647), is quite mistaken in the reason he assigns for 
the slower vibration of a pendulum at the bottom of a 
mine. (In the Hartley Colliery experiment the 
pendulam vibrated more quickly at the bottom of the 
mine; but that is a detail.) The portion of the earth 
above the pendulum (that is, all the matter further 
away from the earth's centre) cannot under any cir- 
cumstances oppose the attraction of the rest, bat must 
always (in the case of a mine) tend to increase that 
attraction. Whether the increase is suflicient to make 


up for, or more than make up for, the reduction in the 
actual mass lying nearer to the centre than the 
pendalum does (as compared with the mass ao situated 
with respect to a pendulum at the surface), depends 
on the shape and extent of the mine. 

Ricuarp A. PROCTOR. 


PROCTOR'S SMALLER STAR ATLAS. 


[4863.]}—Rerernimc to Mr. Proctor’s letter (4699, 
p. 560), will he please to say if thia contains as many 
objects as the larger atlas? He speaks of each being 
a companion to a different work. Smyth's Cycle 
is in the hands of very faw amateurs. Webb’s work 
is possessed by every one, but it contains many objects 
not in the Cycle.“ T. T. 


GULF. STREAM AND MAP PROJECTIONS, 


[4864.)—To speak of “a map" as “ solely intended 
to give true areas (let. 4755, p. 588), and having no 
occasion whatever to illustrate forma (par. 2), would 
strike most people, I think, as mere paradox. The 
proper means of doing this would surely bea fable of 
mere numbers and namea, as Mr. Bottone's chemical 
one on p. 578; and I regard the grotesque figure 
that Mr. Prootor conceived to illustrate his excellent 
„Gulf Stream“ criticism rather as an awkward table 
than a map, good or bad. The essay could hardly be 
said to need any graphic or tabular illustration at all, 
beyond sach a mental one as most people who have 
atlases or globes, or have been to school, would carry 
in their eye. The present deluge of misapplied Mer- 
cator charts, however, infects us all with monstrously 
false ideas of the relative areas of the arctic and tropical 
regions, whether lands or seas, and was doubtless a 
main cause of the ridiculons theories he wanted to 
expose. By the way, he surely does not suppose there 
was anything newer in his views on the cause of the 
Stream than in my remarka on different map projec- 
tious. In what book, or how I first heard of the Gul! 
Stream,” quite passes my recollection. Probably it 
was at some lecture; bat wherever learnt, I certainly, 
at a first Atlantic voyage at the age of 20, had precisely 
the same view of the circulation, its rationale, and its 
independence of all wind action, as now. Constant 
evaporation from the hot latitades, only very partially 
made ap by rain and river returns in the same climates, 
or indeed anywhere, but mainly by the melting of polar 
ice, must needs cause a predominant set of the surface 
waters from the cold latitudes to the warm. On a globe 
withont land, this would be the universal surfaee 
motion; but its rotation must make any such currents 
easterly ones, because each particle, going from a 
lesser to a larger circle of latitudo, carries the slower 
motion due to the former into a quicker moving zone, 
and is thus constantly left behind by the ground over 
which it is arriving; or, in other words, must be con- 
stantly moving (relatively to the ground) westward, like 
the trade winds. Within the range of those winds, 
theo, the surface of sea, and lowest layer of air, have 
cach, independently of the other, a set in the same diree- 
tion. Wore tho sea frozen, the winds wonld, for aught 
that appears, be the sama; and were there no air, the 
sarface water would equally have this set—namely, 
outside the tropics nearly dae weatward, bat within 
them turning more and more meridionally, as the west- 
ing diminishes, by the successive parallels and their 
rotative speeds growing less unequal in approaching 
their maximum. If the currents either of air or water, 
from the two tropics, continued sensible to their 
meeting, at the warmest parallel (which sbifts accord- 
ing to the seasons, from about 12° N. to 5° S.), their 
encounter would be direct, one due N. and the other 
due S., when meeting at the equator, and equally 
opposite when at any other parallel. But, in fact, 
they cannot ever be traced to within some degrees of 
this line of theoretic meeting. Between them is the 
zone of doldruma,“ at the borders of which, be- 
coming imperceptible, their last traces are still, in the 
caso of tho winds, NE. and SE.; and if we euppose any 
general momentam impressed by either these or the 
water-carrents on the belt of warmest water, its 
direction must be westward. [am not aware of any sueh 
predominant set being observed either in the equatorial 
air or water ; and should rather, in a map of currents, 
leave the doldrum“ zone blank, as a kind of vast 
backwater, whose evaporation is the main erciter of 
the currents of both hemispheres without itaelf par- 
ticipating in either. Among all the cases of drifti 
to great distances, I never heard of anything i 
from the southern hemisphere into the northern, or rice 
ver; and therefore should not, like Mr. Proctor, 
carry the current lines across the equator, bat regard 
our North Atlantic circulation rather as a distinct self- 
contained system, that would probably be not sensibly 
different were it made a real lake, by a barrier of land 
(instead of still water) closing it sonthward between 
Guinea and Pernambuco, anda closing also of Behring 
Strait, or even exclusion of the whole Arctic sea by 
lands joining Scotland to Greenland. Ir any auch great 
lake, extending across our north temperate zone, it is 
easily seen there would be a necessary circulation in 
the direction of the hands of a clock; and if it were in 
the southern hemisphere, in the contrary direction. 
The locality of the origin or exciting cause could 
be said, in either case, to be the whole eastern coast o 
such lake or basin; and in our case, the whole trend óf 
the European and African coasta, from Norway to Cape 
Verde, being south-westward, like the current the sun 
would excite were there no land, this tends to confize 
and regularise the motion, and to throw the whole ulti- 
mately on the Brazilian and Guayana costs. These 


cen, by their form, only deflect it north- westward, inte 
the great central American recess ; wh coast-line for 
some 4,000 miles, from the equator fo the Florida 
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Stent, is so formed as to gather and intensify the 
whole motion into a current constantly more confined 
and more rapid, np to its maximum at the escape 
bet ween Onba and Florida. The islands south of Porto 
Rico are too sparse and separated by deep water to 
present any obstacle; and Hayti and Cuba, meeting 
the westward set of surface-water about where its 
westing (to judge by that of the wind) ia strongest, 
repeat in their coast-lines the very trend of the Bra- 
zilian coast, in a latitade where the mainland has 
ceased to do so, aud thus contribute in conducting the 
whole of the inter-tropical currents into the singular 
pale formed by the Mexican Gulf, for detaining, heating, 
and concentrating them. Mr. Proctor is certainly wrong 
in carrying the lines northward past this Strait, for 
navigators have many tales of the two contrary cur- 
rents always occupying it, the westward one along the 
Caban const, and the stronger Florida Stream 
. confined to the northern half of the channel. 

fact, as we have no drop of blood that has not, 
within a few minutes, beau through the heart, there 
‘would seem to be no water in the North Atlantic that 
has not recently made the Mexican tour, and been 
expelled past Florida, this gulf acting the part of boiler 
to the whole self-contained system. Without the long 
datour, under a hot sun, that the pecaliar form of the 
Mexican coasts obligos it to make, this whole ocean 
and its surrounding lands, especially north-eastward, 
would certainly be colder; and, in fact, we and Scandi- 
navia bave the warmest climates, for our latitude, in 
the world. 

For a map to illustrate any of this (or, indeed, any- 
thing else), its main concern is surely with forms. In 
regard to areas, all it needs is not to exaggerate use- 
Iessly the polar regions. Now, Mr. Proctor’s wonderful 
caricature does, to all intents, more than double them. 
He has to explain that it inclndes the whole polar 
circle, but as this is converted into a sector, less 
than a semi-circle, the fact of its equalling in 
area the whole true circle makes it equivalent 
te an exaggeration of that circle to the fnll size 
of that whereof the sector is a part For no 
mind, however practised in maps, adequate to 
realising that the sector means a whole circle, and two 
lines nearly as widely separated as pecsible are one 
and the same meridian,” when, if joined, they would 
Obviously make the map a tall extinguisher, instead of 
any approach to part of a globe. Continuity of sur- 
face is before any correctness of either forms or areas. 
1 will venture to say that, whatever way Mr. Proctor 
may define '' the purposes he had in view in construct- 
ing the map," the very first plate of Phillips’ “Library 
Atlas presents two constructions, each fulfilling them 
far better. There are three pairs of hemisphere 
maps, each differently divided, and each also on diffe- 
rent projections, but none with other than circular 
curves. The large pair, divided by a meridian (as 
usual through Iceland) are on the fancy projection 
made by dividing each of the four radii equally and the 
eircumference also equally, and making every meridian 
or parallel an arc through three of the points thus de- 
termined. It may be called acompromise between the 
equal-surfaced and equal-angled (or stereographic) 
methods, and inferior for any one purpose, I thiak, to 
eitber. A smaller pair are divided by the equator, and 
another, of the same size, by the horizon of London; 
and these exhibit the two rational methods in their 
purity, the former that of true areas, the latter of true 
angles and therefore forms, its linear scale at the ex: 
treme margin being just double, and therefore scale of 
area quadruple, of that at the centre (not double, as I 
inadvertently called it, p. 566). Even this variation of 
scaleI do not call “monstrous,” bat rather trifling 
compared to what is now everywhere thrust npon us by 
the lazy Mercator mappers; and a care to mark all the 
parallels (not the meridians) to single degrees, either 
on the water or land (whichever is least written on) 
would quite obviate any false impression, by thrusting 

rominently on the dullest eye the fact, and precise 

egree, of such variation. Now, either of these two 
projections would have given Mr. Proctor the whole 
contents he has indicated, in lees space than on p. 
499. From the first of them, the equal-surface map, 
with pole in the centre, all that is north of the equator 
might be directly traced; amd from the other, the 
atereographio with London ir the centre, the meridians 
and parallels would be unchanged, bat the places shifted 
40° eastward; for it happens, oddly enough, that the 
latitude of London is exactly the middle parallel he 
required. He goes southward 10° beyond the equator, 
gay 62 from this parallel, and northward 28}° beyond 
the pole, giving also 383° + 233° = 62°. Only two ex- 
treme points are beyond 60° from the centre, and at 
this distance the stereographio increase of scale is but 
as ./8 to 2 lineally, or 8 to 4 in area; few maps that in- 
clude more than one country having so little variation. 
With degree parallels marked as above said, I should 
eall it perfectly immaterial,” or incapable of mis- 
leading, even if involving the making 3,000,000 square 
miles in one part equivalent to 4,000,000 in another; 
which monstrous” difference, however, to which Mr. 
Proctor leaps, could by no means exist ; for it is only in 
two extremities that, perhaps, thirty square miles at 
the atmost are swelled to the area of forty at the very 
centre. From the other map of Phillips, however, he 
had only to trace one rigorously equal-surfaced, if that 
was his crotchet. 8 

If this or any of the maps to which I have seen his 
name are fair specimens of the thousand“ alluded 
to, p. 688, I venture to say that he thinks quite erro- 
neously he bas a much widor practical experionce of 
all modes of projection tban ‘E. L. G.'” Not thatI 
mean to imply his experience may not bave extended 
to some reasonably well-planned maps, but that it in- 
cludes far too many bad ones. There is one set of his 
star maps which, though bad in style of figuring and 


almost every matter of detail, are in reality the best 
projection for their purpose, the twelve gnomonic circles 
circomscribing 12 pentagons ; the same I had began in 
a much better atyle of execution years before, but was 
assured there was no public for any fresh star maps. 
In another dozen, however, his planispheres for each 
second hour, on the horizon of London, the construction 
is as ill-chosen as possible. The stereographic (in this 
caso the easiest by far) was the only right one, not only 
because alone giving each constellation its true form, 
whether high or low, but having a peculiarly happy 
adaptation to this parpose, by its enlarging their scale 
towards the horizon exactly as our common error of 
jadgment makes them seem larger, as noted in the 
recent letters on Perspective (Mr. Proctor's, 4700. 
p. 560, &0.). As we grow older, this fancied difference 
of scale between tho same object when isolated high in 
the sky, and when adjacent to terrestrial objects, 
diminishes; but I well remember, as a boy, estimating 
tho lineal scale of the constellation Lyra, when at the 
zenith or the north horizon, to differ as 1 to 2. Now, 
this is the precise difference that a stereographio pro- 
jection of the whole visible sky (the only one preserv- 
ing the form identical in both positions) actually gives. 
There is no kind of map, terrestrial or celestial, 
abont whose right projection there could be so mar- 
vellously little doubt, as this wherein the“ wide prac- 
tical experience " wandered so hugely MPAG 18 


14885. —Ix ‘'Ooeanic Cireulation (p. 500, ante) 
there is a quotation from Maury containing statistics 
which appear to me to be capable of a different interpre- 
tation to that educed by Mr. Proctor, who follows Cap- 
tain Maury’s line of reasoning in the particular sen- 
tence referred to. Writing of examinations of log- 
books, Maury: says: —“ The results show that within 
these latitudes—and on the average—the wind from 
the north-east is in excess of tho wind from the south- 
west o 111 days out of the 866. Now, can the 
north-east trades, by blowing for leas than one-third of 
the time, cause the Galf Stream to run all the time, 
and without varying ita velocity either in force or pre- 
valence.” If the wind blew from the north-east only 
for 111 days in the year, the deduction would be logical 
that it blew from that peint for less than one-third of 
the time; but this is not how the quotation reads. As 
it stands, we may reasonably infer that the wind blows 
during 255 days equa'ly from north-east and from 
nouth - west—that is to say, half that time from each 
point; and that, besides this, it also blows for 111 days 
entirely from north-east, for are we not plainly told 
that the wind from the north-east is in excess of that 
from the south-west for 111 days? so that it may blow 
bat 1271 @ays from the south-west, 1271 from the 
north-east, plus an excess—viz., 111 days, aled 
the north-edst, or 288} from the latter point, and not 
111, or “less than one-third,” as Maury reasons, unless 
he states what he does not mean. As an approxi- 
mately oorrect knowledge of the intertro wind 
currents is so important in any gaan into the 
origin and maintaining cause of the Galf Stream, no 
donbt Mr. Proctor will speak to the point, as he is 
always so competent to do. F. D. 


aee 
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E. L. d,“ 

14866. — Ir has been to me a source of wonderment 
that no notice appears to have been taken of that ex- 
traordinary communication of our“ roaring lion (Jet. 
4630, p. 511). Obviously it is the interest of any body 
(heavenly or earthly) to avoid colliding with 9. comet 
whose vapours are pretty certain to condense, upon 
contact, inta a diluvial torrent of adverbs, substantives, 
and adjectives, but, notwithstanding and nevertheless, 
in the interests of social and moral progress, I desire 
to say a few words on the subject-matter of the letter 
under review, wishing to enter into the vexed 
discussion on co-operative stores. 

A gentleman of tbe order of mind of E. L. d.“ 
should hardly need reminding that the bare announce- 
ment of mental deductions, decidedly in advance of the 
time, on any subject upon which the world at large 
almost universally holds ope views in just time 
lost, and the Jabour expended in hammering in repug- 
nant cthics into unprepared minds is, like trying to 
drive a wedge wrong end first, a simple waste of energy: 
something like attempting to teach a schoolboy the 

inciples of geometry by beginning at the tenth book. 

ach a course is fatal to the successfal propagation of 
any new theory, more especially when it comes recom- 
mended by such language as "polluting debasements 
of soul;” auch damning and analterable truths as 
the essential defllement of the touch of all trade as 
now understood.” What can the uninitiated make of 
all this sort of talk? Where is the close and orderly 
seqnence of argument to convince their sceptical 
minds? Language admittedly loses weight and force 
from a superfluity of big words, and especially when 
thundering maledictions are hurled broadcast at what 
people have, in their ignorance, come to regard as just 
and proper things, however much such things may 
merit bad namos—for, until the public mind is eda- 
cated up to tho requisite point to see the fitness of the 
denunciations, the only effect of such strong language 
as quoted is to cause its author to be regarded as an 
enthasiast or a fanatic by the ordinary reader. Teach 
the public sclentifically—by which, I mean begin at 
the beginning, and teach the science of trade or 
“ equitable commerce as Sigma teaches of eloctri- 
city, &0., or as S. R. Bottono teaches chemisatry—by 
groanding the learner in first principles, and present- 
ing to his mind a cohoreut and intelligible systom, 
and then some one may give attention to the subject, 
bat, un'il then, it will just bo the old complaint—" We 


from | tive evidenee 


have mourned unto you and ye have not lamented.” I 
believe one mind ont of a thousand cannot tell what 
“E, L. G.“ is driving at, and the mercantile mind 
on whom the fire is directed—is quite capable of taking 
up the defensive attitude against such sweeping prin- 
ciples, coming as they do, recommended by averments 
like this :—“ Every one who is not combining to super- 
sede butcher, baker, &0., by establishing shops and 
shopkeepers of their own, had better for mankind not 
have been born.” And they sadly need enlightenment 
as to the meaning of competition in righteousness, 
instead of dark pelf filching.” Is the above meant to 
do away with private enterprise for all fature time, and 
am I a rogue and swindler because I don't entertain 
the public with a schedule of my profite, every item of 
which would be, of course, unquestionably trae? This 
is how the majority of readers understand the argu- 
ment and reason upon it. There are also men in the 
religious world sufficiently captions to consider as an 
attack on Christianity — aud not without apparent 
reason—suoh indoctrination as that combination 
against the trade class, and for the restraint of ‘trade’ 
au now defined [how ?] is the only religious act possible 
to us English of these days, the only worship of the 
Almighty.” This is one way of setting about the eda- 
cation of the masses of-us poor ignorant readers into 
sounder commercial and Ohristian principles. Bat, if 
I may venture to generalise, the chances are a thousand 
to one that those anxious to do what is right are de- 
terred by such a passage as last quoted from giving the 
assertions which appear in the same company a second 
or serious thought; they will conclude, probably, that 
much learning hath made him mad, and perhaps this 
is the correct explanation of the fact that no one seems 
to have taken the trouble to notice them. At any rate, 
a topical treatment of so large a subject as that 
“E, L. G.” touches upon, interspersed with such 
smart sentences as instanced, is nothing short of inja- 
rious to the cause the anthor has in view—whatever 
that may be—and, as a sad waste of the precious space 
of “ our” journal, is, I think, to be deprecated. 5 


OHANGES OF LEVEL IN LAND AND SEA. 

(4867. —TuE " Antiquity of Man.“ quoted by Saul 
Rymea” (let. 4819), is the only one of Lyell’s books 
that I can say I have thoroughly read, and I did so at 
its first appearance, having till then been in as com- 
plete fog as Mr. Taylor and others complain they now 
are on this interesting A ep for how long, before 
the great revelution of fifty centuries ago, oan traces of 
man be carried back ? Cavier, while irrefutably proving 
the date, simultaneity, and vastness of that event, was 
ignorant as to whether man existed before it, and even 
Mantell and Buckland seem to have been without posi- 
on the. Since their day it had been 
laced beyond doubt, by antediluvian human traces, 
th in E and America; bat whether going back 
one or ten thonsand years earlier I was quite in the 
dark. Now Lyeli’s book, though purely negative, 
seemed to settle the absence hitherto of any evidence 
for men above a fow centuries before that catastrophe, 
because nothing can be plainer than his great desire to 
make ont an extreme antiquity, unless his complete 
failure to find sueh evidence beyond 60 or 70 centuries 
back. II Baul Rymea” would read the book through, 
he wonld find, I think, the most striking and novel 
featare to be the vain attempt I noticed, to make a 
geo-chronomefer of what is the most utterly ancertain 
and anfit of all known motions for such a purpose, the 
insensible rise or fall of land; on the assumption of 
either moment always averaging the present mean rise 
of the centre of Norway (which is rising most at one 
end, and slightly sinking at the other ). Raised 
beaches rather testify a long former resting at a certain 
level than a raising by jerks. But at events, let 
books, and Lyell’s particularly, be examined for facts, 
and not for opinions, or with any such superstition as 
that there must be” something enabling geologists 
to arrive at an opinion,” this or that; which is the 
essence of Medieval grovelling and obscuration. On 
the same principle there “ must be” proof of astrology. 


MONOLITHIC BUILDING. 

14868. —I Have heen much interested in the letters 
that bave appeared in ours on this subject, and 
hope that any subscribers who can give any practical 
hints or details of working, cost, &c., will not fail 
to send them for publication. I am abont to erect 
a small residence for myself in the neighbourhood of 
Birmingham, and would like to have some idea of what 
it ought to cost; as not being burdened with a super- 
aban of “ siller,” I want as mach good, substantial 
work as I can get, in these high-priced times, for my 
money. The sort of house I fancy is one with two 
living rooms, each about 16ft. by 18ft., kitchen about 
12ft.° squaré, four decent sized bedrooms, and all 
necessary offices. The rooms abont 10ft. high, walls of 
concrete, floors and ceilings of rolled light iron girders 
with concrete arches, or rather arched slabs, the girders 
about 6ft. apart, the stairs also of concrete. With the 
object of saving coal, and promoting comfort, I think 
of heating by means of hot-water pipes from a boiler 
in the kitchen, ranning a 4in. pipe round the rooms 
with a coil in som@ convenient place in the room. 
Ventilation by means of a pipe carried from the ceiling 
of each room into a shaft kept warm by being placed 
contigaonus to the kitchen flue. The roof I should have 
flat, or with only a very gentle slope for drainage, and 
a parapst round, 40 as to form a promenade, or site 
for an arbour wherein to enjoy the fragrant weed, and 
fake a look around. Any remarks, svg iestions, &c., 
on the above will be g'adly received, I dare say, by 
many others besides BRI. 
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GYROSCOPIC MYSTERIES. 


[4869.]—I BEG to offer the cases of a wheel or hoop 
trundled along a level surface for the consideration of 
those who are perplexed with the subject of rotary 
motion, as affording instances under different con- 
ditions to those given by the spinning-top ; with rapid 
motion such bodies are stable, and they fall as the 
velocity of rotation diminishes. No doubt clear me- 
chanical ideas are requisite for comprehen gyro- 
scopic mysteries—more definite than are usually im- 
parted by a course of popular“ reading, and it is in 
this sense that I understand Mr. Proctor to state that 
it is impossible to give a popular explanation of gyro- 

motion, and not t a man must be versed in 
the subtleties of mathematical analysis, including“ pol- 
hode,” “herpolhode,” couple of impulse,” “ellipsoid of 
gyration,” " reciprocal surface of the momental ellip- 
Boid,” &c., to account for individual cases. This I should 
think is practicable in the same way that Airy has in 
pular language explained the lunar theory and 
Frought it within the compass of those who have little 
more than a “ popular” knowledge of geometry and me- 
chanics. Gyroscopic motion is no doubt a more difficult 
subject, but need not, I should think, be considered 
beyond the pale of those who have not mastered the 
principles of rigid dynamics. A man may understand 
why a ball flies furthest from tho blow of a bat, that 
does not sting the hand, without a mathematical 
demonstration respecting moments of inertia or centres 
of n. I may have misunderstood Mr. Proctor, 
or I may be wrong, but I apprehended that for indi- 
vidual cases there are clearer (or I should say simpler) 
methods of explanation than the process of interpreting 
a general mathematical solution of the question. 
speak with diffidence, for I have read neither 
Poinsot's or Ronth's treatise on the subject, and it is 
truly said that one thing becomes very clear to the un- 
rejudiced inquirer after truth—viz., the amount of 
Pis own ignorance. This remark may apply in my 
own case to the following sentence quoted by R.A.P.” 
from Routh. I do not know to whom the italics@re dae. 
2% In the e of cup and ball any motion caused by a 
wrong pull of the string or by gravity will not, if the 


ball is spinning round a vertical axis, produce so great 
change of motion as it would have done if the ball 
bad been initially at rest.” By spin 


be slightly inclined, it is steadied by rotation of the 
ball from the effect of any upward vertical pull, but I 
cannot see how the action of gravity is modified by the 
rotation of the ball, nnless the conical form of the hole 
is taken into consideration, which would affect the 
homogeneity of the ball, and to a very slight extent in 
certain positions its motion as affected by gravity, &c., 
but these positions are excluded by the supposition of 
the vertioality of the ball's axis, so that there only 
Appears to remain for consideration the bolic 
motion of the ball, which is independent of fea rotary 
motion and uninfluenced by it. M. A. 


THE BRITISH ASSOCIATION, AND THE 
MECHANICAL EQUIVALENT OF HEAT. 


{4870.]—T Hz British Association appointed a com- 
mittee to investigate the subject of the mechanical 
equivalent of heat. That committee has been appointed 
now three years, and has drawn money for its expenses, 
but has not made public a single word by way of 
report, or given any reason why it has not done so. I 
sent im a pa on the subject to the Mechanical 
Section, but they said that as a committee had been 
appointed to investigate the matter, they thought it 
better to send on the paper to them. In the Chemical 
Bection I took an opportunity of denouncing that part 
of the theory which makes — 278° C. to be the absence of 
all heat, or absolute zero, and I could not find a single 
member X defend the point. On the contrary, one of 
tho most eminent authorities on the subject of heat 
took the same view of the subject as myself. From 
an article in the London Quarterly Review, it would 
appear that Joule himself has in some way modified 
or given up his theory, but the writer, though authorised 
by Joule himself to say what he says, speaks rather 
ambiguously. 


Putney, Sept. & H. Hicuron. 
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DR. CARPENTER AND GEOMETRY. 


[4871.]—Tae axiom that the whole is greater 
than a part referred to by Tyro,“ qy. 12860, 
p. 651, cannot be demonstrated, because we cannot 
l on every whole and every part. It can 
only be illustrated by example. Nothing can make 
it more obvious than it is in itself. Nor can we prove 
in any way that two straight lines cannot inolose a 
space. Our conceptions of a straight line alone render 
the axiom obvious to as. 

By the way, Professor Clifford, following several 
eminent German and English mathematicians, holds 
in the possible non-universality of the truth of certain 
geometrical axioms. See his address in last number 
of EnotisH Mecwanio. Their hypothesis is that as 
conceptions relating to space of two ensions are in- 
adequate to deal with the relations of space of three 
dimensions, so our common ideas relating to space of 
three dimensions may not be true with respect to 
possible space of four dimensions or more. 


RICHARD A. PROCTOR. 


THE PLANET JUPITER. 


[4872.]—Now that this planet is receding from the 
sun, and will soon be favourably situated for telesco 
examination in the morning hours, the two following 
sketches of his appearance (made in the early part of 
the present year), may be considered interesting, and 
may also be found valuable for comparison with other 
drawings of the planet that will be made daring the 
ensuing winter months :— 

Fig. 1 representa the planet as observed January 5, 
1872, at 15h., by Mr. E. B. Knobel, who employed an 
Sjin. silvered glass reflector, power 218 Fig. 2 was 
made on the following evening at 10h. Mr. Knobel 
zays:— I should call attention to the curious slanting 
streak in the 8. hemisphere, which has been most per- 
sistent. I observed it firat on January 5, 1872, and 
also saw it on the evenings of January 6, February 2. 
April 11, 16, and 28. This slanting streak is shown in 
Mr. Birmingham's sketch in the Astronomical Register 


for February. and is also mentioned in the March 
number as having been observed by Mr. Gledhill on 
February 2, but I can find no notice of it by any 


observer prior to January 6. In my sketch of Jupiter 
made on January 5, the slanting streak is not shown so 
extensive as on the following evening, and it would be 
interesting to know whether my drawing of January 5 
is correct, or whether the streak was observed, prior to 
that date, as fally developed as in my sketch of 
January 6, or Mr. Birmingham's in the Astronomical 
Register.” 

In Fig. 1 a well-defined, circular, dark spot is 
delineated near the E. limb and jast 8. of the equato- 
rial belt. This object was the shadow of satellite 8, 
which entered upon the surface of the planet at 14h. 
89m. on January 5. Mr. Knobel adds it is necessary 
to mention that the belts and dark spaces in tho equa- 
torial zone of Jupiter as represented in the sketches 
are somewhat too dark. 


Bristol, September 8. WILLUM F. DENNING. 


PERSPECTIVE. 


[4878.] — MR. Proctor (letter 4802, p. 617) considers 
that farther reasoning would be thrown away npon me 
because I spoke of plumb-lines converging in the 
zenith,“ but Mr. Proctor himself, in letter 4621, p. 509, 
states that the vanishing point of any plumb-lines is the 
zenith,” so that I fail exactly to see wherein I have so 
grievously erred. I take it that if two plamb-lines were 
placed a few feet apart the convexity of the earth would 
not prevent their appearing to vanish in the zenith. 
In another letter Mr. Proctor intimates that I am mak- 
ing two parallel straight lines inclose a space optically ; 
that is quite possible, just as it is possible for two 
parallel straight lines to meet in a vanishing point. 

I grieve to state that it is many years since I lim 
over the Pons Asinorum,” and therefore I may forget 
my Eaclid. I cannot remember any proposition in 
which tbere was a plane parallel to a given line, and I 
am sorry Mr. Proctor has not favoured us with a dia- 
gram showing this case of paraHelism. I have, how- 
ever, carefully looked th h all the portion of Euclid 
he recommends so tou y to his youthful protégés, 


SEPT. 13, 1872. 


but have failed to see how it supports the following 
monstrous assertion, made, not exceptionally, in a wel- 
known work on perspective: Perspective is said to be 
the art of representing an object, or combination of 
objects, on a plane, such as a sheet of paper or canvas, 
as thoy would appear to the spectator looking through 
a sheet of glass or window in between himself 
and tho objects to be delineated. This sheet of glaas or 
window is a most im t feature in 

drawing, and though views are more frequently taken 
in the open air than from a room, an intervening beet 
of glass, or transparent plane, is always supposed to 
exist between the spectator and the original objects, 
and this supposed intermediate peel is called the plane 
of delineation.” Now, I think I have proved that this 
sheet of glass will show convergence in the tower, and 
therefore we cannot use it as above advised as a guide 
to pictorial representation. In faet, the glass would 
delineate what we see, while our paper or canvas must 
from one point of view exhibit what we do not see, in 
order that we may by means of this opaque plane of 
delineation produce the required effect. I have not 
maintained that the tower must be made to converge 
on the canvas, but that, considering the way a pictare 
is generally viewed, the artist may, if he thinks fit, 
make it do so. The question is an artist's and nota 
mathematician’s. M. Panis. 


P. .—I do not profess to be a mathematician, but I 
venture to doubt the assertion thattwo planes mast 
intersect if one plane be parallel to a given line in the 
parallel.” Mis Prostot votariock aa Lapak tank 

A undertook an impossible 
and has egregiously failed. His letter is quite in the 
style of Bazfuz to that stupid witness, Weller. If we 
had lived in dome-shaped houses we should never have 
heard of a plane of prejection or delineation. It is 6 
purely technical matter, and adopted to meet the ari- 
gencies of fiat mural decoration. In this questien 
there are three things to be taken 


glass, if fixed, would not coincide witt 


those drawn by an artist on an opaque plane, assuming 


perfection of work and the position being the 
therefore, even if Mr. Proctor’s rider held good for 
paper or canvas, it would not for the glass, 
writers on perspective, as far as I have studied them, 
are simply misleading the stadent. I cannot 
solid geometry is involved in this matter; we 
dealing with a superficies, i.c., the face of the tower. 


M. Parris. 


[4874.] —Mr. Proctor (let. 4802, p. 617) misquotes 
me, and places his uotation in inverted commas. 


appear 

axis of the cone of vision is 
line be A, let there be two other naturally vertical lines 
B C at equal distances on each side of A, let all three 
lines be produced to the vanishing point in the zenith, 
then A, though it must be shy hy geste by a vertical 
line, will 1 d over the spectator 
in a curve; the lines B and C will also in like manner 
bend over to the zenith, and being both convergent to 
A, they must appear to reach the zenith in curves in 
the same plane as A. 

As to Mr. Proctor’s sneer about “that singular 
curve,” it is quite beside the mark. I meant the 
word singular in the colloquial sense of carious or 
remarkable, not as solitary or uniqae. Bozo. 


[4875.] —THERE have been lately several letters upon 
this subject, and plans to enable a person to draw 
correctly. They are all tronblesome, more or leas. I 
beg to send a description of a small affair I made ta 


ped | enable a person who can draw but cannot sketch to do 


so. It consista of two pieces of thin wood, about Sin. 
long and jin. wide, jointed about Zin. from one end, so 
as to open and shut. To use it yon fix upon one per- 
pendicular line, or any straight convenient line, and 
apply the inner edge of one long leg so as to be 
parallel to it; and then move the other leg 20 as to be 
parallel to some other part of the object, then‘ lay the 
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nstrument down upon the paper and mark the two 
ines, and so yon go on. I have now before me a draw- 
ng very nicely done by a young lady for whom I made 
mo, and who could not sketch at all, but who at once 
meceeded when using my instrument. The picture is 
sainted in sepia, and is a view of part of a village 
ontaining trees, animals, houses, church, and so on, 
io that there was a good deal of work in it, and shows 
zow easy the instrument is to use. E. T. 8. 


ORNAMENTAL SLIDE-REST. 


11876.) —I senn the drawings and description of 
the long promised slide-rest:—Fig. 1 represents the 
adle of slide-rest, drawn isometrically to avoid three 
jews of one rectangular object, and will be under- 
mood at once. Fig. 2 shows the whole of the principal 
parta of the slide-rest taken in section through the 
niddle of Fig. 8, which shows the shape of either end 
M the slide; this upper piece is cast open the width of 
the dotted lines in Fig. 8, except at the part shown in 
section forming the connection with the stem B B. 
A A is the socket in which the stem is carefully fitted; 
the lower part at right angles is grooved on the under 
side in the usual way of a T rest, to carry the head of 
holding down bolt; the breadth of this piece is shown 
in Fig. 4, here the bolt is shown in position. I shall 
return to these two pieces later on. Fig. 5 is side 
view of the slide which travels on the face of Fig.2; 
Fig. 6 is plan view, and Fig. 7 end view of the same; 
Fig. 8 is plan of the tool-holder slide, Fig. 10 side 
view (adjusting screws removed), and Fig. 9 end 
view in section through A B Fig. 10, this slide, of 
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course, fita into Fig. 6 and 7. Fig. 8a is an end view of 
one of the pieces into which the adjusting screws are 
tapped. This rest differs in two essential points from 
those in general use; one is, the means furnished for 
raising the slide above the centre, the other, the plan 
for setting the rest parallel, or at right angles with the 
bed of the lathe; these I shall a re lateron. To re- 
turn to No. 1, this picoe is cast solid, and fitted between 
the bearers of lathe by its mid rib, if the heads of the 
lathe fit internally; or, by the onter strips, if outside 
Attings, in which case the end strip is separate and 
crewed on from the underside, and set up to its place 
by the adjusting acrows, of which the corners are just 
heen in the drawing. To this the parallel tail piece of 
the rest is fitted, and held down by the bolt clip 18, 
and bandle 14. The clip is circular, and has a alot 
of the diameter of the bolt cat ont from circumference 
to centre, te admit of ita being slipped on or off the 
bolt, which enables the whole apparatus to be lifted off 
the lathe bed without disconnecting the cradle. The 
long slide has its screw and nut as usual, but the ends 
Of screw are carried through the rest, and the cranked 
handle fits both ends; the right-hand end of screw fits 
Against the flat end of slide with a boss, divided on its 

cumference into fifty divisions, which read against 
B scratch on the upper face of slide, which is divided 
from end to end in inches and tenths, so that the 500th 
of an inch js easily read off. The socket A A has two 
circular projections at right angles to each other, one 
carrying the tightening screw as seen to the left, the 
other d d, shown in section d d Fig. 11, and supposed to 
be broken off to show its construction, which is merely 
bat of a miniature cylinder poppet head ; the cylinder 


a (Fig. 12) is tapped to carry the screw, retained in 
position by a small plate bearing against a shoulder on 
the screw, and fastened to the stem by three small 
screws (not seen); the end of cylinder is shaped like a 
V, and the stem of the rest has two similarly shaped 
grooves cat along the whole length at right angles to 
each other, one of these is shown dotted between d d. 
Now, if the tightening screw is slacked, and the 
cylinder is in the position shown in the drawing, the 
rest may be moved about its centre in any direction, 
but if itis wished to set the rest to either of its right 
angled positions, it is readily done by moving it roand 
a quarter circle (by estimation), and then by turnin 

the milled head on the end of the screw the smal 
cylinder will force its way into the groove, and set the 
stem fastin the required position; the end of the 
small screw seen bedded in the thickness of the stem 
works in the little groove on the upper side of the 
cylinder (Fig. 12), and keeps it in proper position. The 
lower end of socket A A is extended downward, and 
tapped to receive the screw O, of which the upper 
cylindrical part is accurately fitted to a hole bored u 

in B; on the lower end of the screw a boss is fitted, 
with holes drilled round the cironmference for turning 
the screw with a lever. For the p so of cansing the 
screw to draw the slide down, as well as push it up. a 
recess is turned away near the top to the depth of the 
dark shading, and to it is fitted a steel ring cut in 
halves, and kept from revolving by the points of two 
split-headed screws which bear in a shallow hole 
Grilled in each half ring. There is nothing in the 
construction of the upper slide calling for any parti- 
calar explanation, beyond that the shaded piece A seen 
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inthe mouth of the pent house (as we call the tool- 
holder in Fig. 9) is a loose piece planed to fit the width 
and height to centre of the ornamental turning tools 
asually sold in sets; the two pillara standing up in 
Fig. 6 and 7 are the stops for the adjusting screws of 
Fig.8; dd dd in Fig. 6 and d in Fig. 8 are respec- 
tively the holes and oblong slot in which a forked lever 
works when the alide is disconnected from its drawing 
screw. A friend who made a rest of this pattern, and 
who had jin. more tospare in the height of his centre, 
improved on the upper part by putting an additional 
slide over the one shown (supposing the pent house 
cat away) pivoted in front, and secured at the rear end 
by a milled headed screw working through a quadrant; 
this enabled him to set the upper slide to an angle 
withont moving the stem of rest. The description of 
this tool has reached a very unexpected length, and 
will appear tedious to some of your readers, bnt it 
mast be borne in mind that I am writing for the infor- 
mation of such as may be inclined to try their hands 
atm the tool, and who may not have any oppor- 
tunity of inspecting one, far less of pulling it to 
pieces. In conclusion, the pent house tool-holder, as 
will be seen, can only take a drilling or cutting instru- 
ment of rectangular form which can slide through it 
from one or other end, therefore, if itis proposed to 
use the ellipse or rose cutting frames, which have 
tangent wheels on the end, another form of tool-holder, 
called the receptacle holder, mast be substitated; in 
this the tool is dropped in from the upper side, and 
held in position by a pinching screw passing through 
a rectangular piece sliding in a recess planed out in the 
upper part of the holder. WAKENAAN., 


SOUND OR UNSOUND THEORY.—To F. R. A. B. 


(4877.)—I rrust if I again trouble you on the 
above subject you will attributo my doing so tomy 
earnest desire for that knowledge of which I feel 
myself very deficient, and not a mere unworthy deter- 
mination to have the Jast word. 

It is on the fact that u confined mass of air may 
be made to vibrate rhythmically ” we build all our organ 
pipes and similar contrivances, but to enable this fact 
to augment the mere loudness of the sounds produced 
by vibrating bodies (be they tamburi, bars or plates of 
wood, glass, or metal, or even soundboards moved by 
strings) I have hitherto supposed it was an essential oon- 
dition that the said masses of air ehould be of such 
dimensions that their vibrations must either be 
unisonous with, or bear some dofinite harmonic rela- 
tion to, those of the vibrating body which canses their 
motion or communicates its motion to them. 

When a taning-fork or bell is employed to perform 
the function of the reed of an organ pipe—i e., to 
put the air in a tube into sonorous vibrations—it is 
customary to adjust the length of the tube, often by 
pouring water into it, until its upper portion becomes 
capable of containing a column of air whose length is 
such that it vibrates in unison with, or harmonic rela- 
tion to, the fork. Under these conditions the pheno- 
menon termed resonance is powerfally developed, bat 
not—so far as my experience extends—o ; and 


we do much the same thing by reverse means whon we 
alter the length (and consequently its rate of vibration) 
of an organ reed until ita vibrations become nearly, 
if not qnite—it should be quite—synchronous with 
those of the air in the pipe. 
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In the instances of the harp and violin little or nothing 
of this kind is effected; traly, some very rough ap- 
proximation is attempted in the former by making its 
7 box” larger at the bass end than at the treble. Even 
this most primitive attempt at correct proportion is 
not carried out in the ordinary violin, excepting so far 
as it may be said to be done by making the cubic 
capacity of a viola greater than that of the violin, that 
of the cello“ yet larger, and that of the contra-bass of 
varying dimensions until it becomes the giant” 
No. 204 of the catalogue of ancient musical instru- 
ments at South Kensington Museum. It would puzzle 
Apollo, although the god of music, and the Muses 
nine into the bargain, to make one organ pipe which 
should produce sounds whose pitches vary from fiddle 
G to E (not to say the F above in altissimo) without 
ite length andergoing any alteration. Now, this is jast 
what the one mass of air confined between the back 
and belly of a fiddle (whose volume is unvariable) 
must do if it really be resonant to all the sounds of dif- 
feront pitches which the varied lengths (and conse- 
quent varied rates of vibration) of its strings compel 
its soundboard to produce. 

It will be understood the above observations apply 
only to loudness. That the included air may—pro- 
bably does—modify the soundboard's vibrations, so that 
the timbre or quality of the sounds we hear differs con- 
siderably from that of the seands we shoald hear, were 
the soundboard naked, and not ashamed,” as it would 
be, if both its sides were exposed. Perhaps the me- 
lioration —as the old harpsichord makers were ac- 
cuatomed to express it—of the abominable sounds of 
that slightly unsavoury “ man and brother,” the nigger’s 
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very primitive banjo may partly be caused by its not 
being backed np” asthe lute, chitarrone, theorbo, 
and mandoline are; but the very different proportions of 
its strings, the different shape, material, and condition 
of its soundboard, seem to me quite sufficient to account 
for the superior quality of the tones of the guitar to 
those of its black brother,” without any aid from 
that backing up long since disused in the pianoforte. 
As regards making my fiddle. I must quote the 
wise Frenchman, who said “ let us wait awhile, so that 
we may make an end the sooner.” No doubt “the 
roof of the padding isin the eating,” and no one conld 
more ready than the writer to report the result of 
experiment, even if unsuccessfal, because like the 
announcement Dangerous” on thin ioe, it saves or 
should save others from being lost. It is my fall in- 
tention to have this padding” made, but before doing 
so I should like a trifle more of good advice,” 
especially from Mr. P. Davidson. 


Tas Harmonious BLACKSMITH. 


THE PRIMITIVE CONDITION OF MAN. 


[4878.]—Sin Jonn LUBROCR, in a paper read before 
the British Association in 1867, attempted to show that 
the primitive condition of man was one of utter 
barbarism,” and io order to prove it endeavoured to 
establish the following propositions:—1. That there 
are signs and traces of a stone age in most countries, 
which prove the barbarism of their earliest inhabi- 
tants; 2. That there are signs of progress among 
savages; 3. That there are traces of early barbarism 
among civilised nations. Let ns briefly examine each 
of these points in their order. 

The phrase, a “stone age,” is, of course, ambiguous, 
since it may mean either “polished stone age” or 
** rough stone 1 5 Now, no one for a moment would 
hold that polished weapons indicated utter bar- 
bariem,” for they were used by ancient civilised 
nations, such as the Ethiopians, as Herodotus tells us; 
and it needs but a glance at the beautiful polished 
atone axes, figured in the recent work of Mr. Eyans on 
% The Ancient Stone Implements of Great Britain,” to 
see that their makers must have been very far indeed 
from a condition of utter barbarism.” It must be, 
then, to the rough stone” or Palolithio age that 
Sir John Lubboek refers, but here again the question 
arises whether it is the period of the bone-caves or 
that of the rivef gravels which is alluded to. If the 
former is meant, then the statement that these show 
that the primitive condition of Man was one of utter 
barbarism ” is simply contrary to fact, for pottery has 
been found in some of the oldest caves, and the oldest 
skull from the caverns (the Engis) might have con- 

ined the brains of a philosopher, while Dupont has 
shown that ut the time of the bone-caves an extensive 
trade was carried on between France and Belgium. I 
know that the bone-caves are by many thought to be of 
the same age as the river gravels, but Mr. Flower has 
lately shown (Anthropological Journal, 1872) that the 
idea is refated by palzontological and geological evi- 
dence. It must follow, therefore, that the stone 
age meant by Sir John Labbock is that of the drift- 
gravels, but we cannot inter the barbarism of the men 
who made the drift implements,” because no traces 
remain of them except their weapons, and these alone 
are utterly insafficient to tell us how: civilised or bar- 
basous their makers were, for very rude stone wea- 
pons may exist among semi-civilised tribes. Thus the 
natives of New Caledonia have the roughest stone- 
pointed j and yet Captain Cook says their plan- 
tations were cultivated, their houses were of more 
than one story with carved door-posts, and they made 
pottery, which is in itself a sign of considerable pro- 
gress in civilisation. Tf these rough weapons alone re- 
mained of the New Caledonians, how very fallacious 
wauld be the conolasion that these savages were 
“utterly barbarons.” Mr. Evans says, of the river- 
drift implements, that of themselves they afford bat 
insufficienf means of judging ” of the civilisation of 
their makers (see Ancient Stone Implements p. 573), 
ao that we may dismiss the first of the three proposi- 
tions with the verdict of not proven.” 

The second is—“ There are signs of progress among 
savages,” but here it is plain to all that unless tnese 
*‘gigns of progress” cau proved to have originated 
from unaided efforts of savages, and not from foreign 
influences, they are utterly useless; when, therefore, we 
find this proof not attempted we may safely reject the 
so-called ‘‘sign of progress” as worthless. We are 
told that the Wajiji, of East Africa have just learnt 
te make brass, but, as Burton says they learnt this 
from the Arabs, the fact of it is of no avail for the 
theory. Then comes the statement that the Anda- 
manera have recently introduced outriggers, but in 
order to make this good, it must be shown that they 
never before had them, and tbat they did not borrow 
the invention from others; neither of these is proved, 
and it is very curious that Sir John Lubbock says 
such a case as the above probably arises, not from in- 
vention of a new art, but from an oversight of early 
travellers ; his words are Suppose an early traveller 
mentioned the absence of some art or owledge 
among a race visited by him, and that later ones found 
the natives in possession of it. Most people would 
hesitate to receive this as a clear evidence of progress, 
and be disposed to suspect that later travellers with 
better opportunities had seen what their predecessors 
had oyerlooked,“ and he shows in this way that the 
Ladrone islanders were not ignorant of fire, as was first 
supposed, bat in the same way the Andamaners might 
have made outriggers, bnt early travellers might not 
have seen them. The Bachapins have recently com- 
menced to work iron; but here again it cannot be 
proved that they did not learn this from othors, as the 
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Wajiji learnt to make brass from the Arabs. Lastly, 
the boomerang is said to be an invention of the Austra- 
lians, as it is confined to them, but this is contrary to 
fact, for Denham found it in Central Africa, and the 
Bishareen Arabs use it to this day, while a convincing 
proof of the antiquity of the weapon is that itis found 
on the Egyptian monuments, and in the sculptures at 
Nineveh. Thus each “sign of progress cannot be 
proved to be an original invention, and as all the 
“ signs” might thus be shown to be wanting in this 
point, the argument from them completely breaks 
down. Concerning the non-progressive character of 
the Africans, Denham says Every approach which 
the Central African has made towards civilisation is 
attributable to the intrepid Arab apirit, which has 
alone penetrated to any extent into the conntry of these 
before unenlightened savages” ( Travels in Central 
Africa,” p. 831), and Captain Burton, in his Mission 
to Dahome ” is equally emphatic, for he says, The so- 
called civilisation of the negro is from without; he 
cannot find it within. As an adult he is the victim of 
imitation, the surest sign of deferenco; he freely accepts 
foreign customs and manners however incongruous.” 

Farther, if the weapons and arts of savages were all 
independently invented, then we ought never to find 
that the civilised tribes were ignorant of an invention 
possessed by their barbarous neighbours, but we do 
find this occurring frequently, and it is an awkward 
fact for the upholders of the savage theory” to face. 
Thus, the semi-civilised Tahitians had no pottery, while 
the barbarous Pelew islanders and other western tribes 
had; the Tahitians had bad canoes, while the more 
savage Maories had good ones (although, strange to say, 
Sir J. Lubbock says bad ones—Pre-historic Times,” 
p. 475—contradicting his own previous statements) ; the 
clever Kaffirs had no bowa, while the miserable Bush- 
men and Fuegians possessed them ; lastly, the wretched 
natives of Easter Island cultivated yams, plantains, 
and sugar-canes, while among the more ci 
Hottentots. 
savages had independently discovered agriculture, 
pottery, bows and arrows, and the making of good 
canoes, how comes it that their more civilised brethren 
had not found out these things too? They have had 
opportunity to do so, and the inventions would have 
been of inestimable advantage to them. Well may Sir 
John Lubbock say there are most remarkable” facts, 
for so they are, and they are so very remarkable 
that they goa long way towards overturning his theory. 
We now come to the third point—" There are signs of 

rimitive barbarism among civilised nations.” The 
allacy here has been pointed ont by the Dake of 
Argyll: it is this, that whenever a barbarous custom is 
found it is at once assumed to have been prime val, 
whereas the custom may have originated in later times, 
and this glaring assumption is again and again 
brought ferward. Rude customs may show that 
nations once passed through a savage state, but as the 
Dake of Argyll says, They afford no presumption 
whatever that barbarism was the primeval condition of 
man, any more than the traces of feudalism in the 
laws of modern Europe prove that feudal principles 
were born with the human race.” (“Primeval Man, p. 
188.) As we know that savages have been corrupted 
by a ars er with other communities, and gs Sir 
John Lubbock seems to admit the unnatural cdstoms 
5 not primeval, we may, I think, reject the third 

oint. 
Bat if it oannot be proved that “ civilised nations 
show traces of primitive barbarism ” the counter-pro- 
position is undeniable, viz.— There are among savages 
indications of early caltare and civilisation.” Casalis 
has shown that among the Bechuanas he found in 
their language proofs that they were once more en- 
lightened than at present. Among the Makololo; 
Livingstone found the agricultural implements wonder- 
fally to resemble those of the Egyptians, and the same 
was found to be the case with the spinning and weav- 
ing of the natives of Angola; and in another place he 
says that the numerous hoes and baskets of the Maravi 
men were all so exactly alike that they must have come 
from a common source (‘‘Zambesi and its Tribataries,” 
p. 507). Dr. Krapf speaks of the ancient civilisation 
of Senjero in East Africa, while in Easter Island, and 
in the groups north of New Guinea, huge buildings and 
statues have been found which show that the early in- 
habitants were skilfal and ingenious. 

In the present condition of science it is our duty 
carefully to examine those theories which are so con- 
fidently and dogmatically brought forward; the time 
has long gone by when mero assertions were received 
without question, and it is useless for the maintainers 
of the savage theory to attempt to force their ideas 
on the public by reiterated assertions, mingled with 
sneers at their opponents. I trust your readers will 
fairly examine both sides of the question, and I feel 
confident that they will then reject the theory on the 
ground of its being supported by insufficient evidence, 
and opposed by insoluble objections. « D. G. W. 


—— 


WARMING RAILWAY CARRIAGES. 


14879.] —Ix answer to let. 4816, p. 620, I beg to 
inform Philo“ that the warming of railway carriages 
described by me ia quite new, and the coal is a purely 
chemical-prepared one. The only substances besides 
charcoal are only chemical, which give the time of 
barning and the degree of heat they shall develop. 
Both heat and time can be regulated by the manuntac- 
turer. No clay is used whatsoever, The invention is 
such a simple and convenient one that the Prussian 
Ministerium has recommended that all.S!a‘e railways 
shall be warmed in that way, and several other railways 
are preparing their carriages for thia system of 
warming MENZ. 


agriculture was unknown. Nov, if the lowest 
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ENGLISH BLACK v. LIGURIAN BEES 


(4880.] —THERE seems a very strong desire is ‘= 
minds of many of our bee-keepers to set in the forem vt 
ranks a stranger from Italy, and put aside our nli ant 
long-tried friend the English black bee. Mr. F. Cher 
(let. 4629, p. 511) would have us believe that he obtsiz-4 
a full title or claim to the laurels of the first ordz 
Now, as no ons else has taken the trouble to dete 
the character of an old friend, I have hambly uri 
taken the task, as I have a swarm of the bleck te 
that have no cause to blush when placed by the «+ 
of his ligurians. I see he received his swarm on Apr: 
28, 1872; I suppose they had swarmed at least one or te- 
days before he received them, and they had place + 
packed in his different rooms something like 1101. «< 
honey and comb; now this certainly looks some. 
like being very sweet. Now. T will just compare thine. 
little. My bees swarmed Ma; 25,two dars Mb e 
month later than the strangers. We had, like my broièe 
bee-keeper, a week of very bad weather, but in 22 
three weeks they had filled their stook bire, wa: 
contains about 601b. of honey. I placed on a collate. 
or side box, into which they soon placed 38lb. Ite 
put on a super, into which they literally crammed 57i: 
these two boxes I teok for myself, amounting to 7. 
and left them the 601b. for their winter supply, man» 
a total of 185lb. I, like my joyous friend, gave ab 
soothing syrup, and I think they have amply reps 
me for it. Auother of my stocks, an old ane, war: 
on the 23rd of May and cast five days later, and sir 
that filled me a glass, containing (with the glass) I- 
of honey. A LINCOLNAHIRE BEEKEEPER 


POTATO DISEASE. 


14881.1—Ir may benefit some of my fellow read 
toleasn the plan very successfully used here by mym. 
and many brother mechanics for several years pasit 
arrest the destructive effects of the potato disensa, vèi- 
is simply to pull up all the hanna in our mars 
as soon as any brown spots are sees on the b. 
and to put back and cover up any potatoes that «> 
pulled, and there lea ve them to be taken up as require. 
until the frost sets in, when they are pitted as usral 


Aberavon. PERCIVAL NORTOS. 


THE PROPER MANIPULATION OF CONCRETE 


(4882.]—I ReaD with much interest the aocoust «= 
the concrete bridge between Gloucester-road and Early 
court-road stations on the District Railway given in X: 
388 of the ENGLISH MEOHANIO, p. 617, and am gre 
fied at finding so effectual a step in the right direcux 
Bat I may, perhaps, be permitted to poini oa the 
censistency with the correct treatment of conere: 


materials indicated by the closing eo ae wart 
it is remarked that :—' Ne the pares: 
natare of even such good concrete as thas weed ia t: 
bridge is shown by the fact of rain passing: troari c 
in the course of a few hours.” Now, in mg practe: i 
have always found that concrete property resmipeleb. 
was exceedingly impervious, and capable of moi 
greater degrees of cohesjon and strength: than it u 
commonly allowed to attain. I have mais 
flat roof Ĝin. thick, one half of it chiefiy ami 
ballast (with the constructional details of my Pe-! 
and although exposed to the violent stems of thy 
summer it has never once leaked. I inelose a star 
ment of experiments and other matters connected wuz 
this system, which I trust may merit your attention. 


PHILIP Baaxyos. 


E. L. G.“ AND CO-OPERATION. 


14888.) —REALLY, I wonder such a letter as that 2 
“E. L. G.“ upon co-operative stores was not ec 
signed to your waste-paper basket, for the exprese:= 
of which it is the soals of wretch 
traders” with pennies, ‘ pestilent hoards for farès 
ing all iniquity,” Satans, eddon, and all the rai 
of it, as well as the temper in which it is written, secz 
hardly consistent with the character of a scientt 
journal. Argument there is none. E. L. G.“ simp” 

ys down the law, says that such and such a mr 
was made by the Creator, auch another by the Priz 
of Darknésa, that coin is a badge of conqcest aa! 
slavery, which should be at once superseded by a es- 
plicated system of what he calls labour notes,” as’ 
all who differ from him aré corrupting the nation az 
race, spreading moral pest, and doing all manner: 
horrible things, from which he, the high priest of i} 
co-operative religion, is the destined deliverer, Sure“ 
this is more suitable to the columns of the Be-Airr, th 
Iconoclast, or Reynolds's Newspaper, than for thos « 
the ENGLISH MECHANIC. `` 

Hia grand mistake in reference to the fuarrenc: 
that for a medium of exchange like coin, whose vii » 
is absolute and certain, or at any rate whose atands” 
is only subject to alow and almost imperceptible ir 
preciation, he would substitute a system of payme 
in labour—one of the most inconstant And varza!-: 
things that can well be picked out. We all know & 
value of a sovereign, and what it will buy, but E. 
many can as accurately estimate the result of sn herr 
labour? One sovereign is a sample of all, but is ¿> 
man's labour always of the same valno as anothe:: 
Does E. L. G.“ mean to tell us that the labour of = 
ignorant, lazy, or unskilful man is worth as mach è 
that of an honest, painstaking, and industrious es- 
Can he, for instance, give the exact proportion bete 
a lazy man’s hour at carpenter’s work and a did 
man's hour at writing? In fact, for a simpiè 4 
uniform standard of value, such as coin, we sear 
have, not one, buta thousand standards, var vine u 
relative worth from day to day as the dispoe:ious £ 
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ilities of those by whom the notes would have to be 
Jeemed, 

One of the notes quoted by E. L. G.“ is apparently 
r house rent, which, therefore, we may conclude he 
inks equitable and just. But at tho same time that 
: allows if to be right for a man to let his house on 
re, he grows ina furious passion at the idea of his 
ing the same thing with his money. It is right, 
erefore, for me to spend a thousand pounds in build- 
za house and then to lend it to somebody for fifty 
mods a year, but wrong in the highest degree to lend 
e thousand pounds for the building of the house, and 
receive Ufty pounds a year for the use of the money. 
e does not seem to see that rent and interest are 
nvertible terms, entirely identical in principle, so 
at the fandholder is no more a "lower animal” 
an is the landlord. VERTUMNUS, 


CO-OPERATIVE AND OTHER CRUDITIES. 


1884.1 — REALLY " E. L. G.” seems to find some of 
y remarks upon the frightfal cradities he tries to 
rce upon us to stick in his throat like a fsh-bone ; 
least, I suppose so, from the way in which he keeps 
1oking over them. Bat I must really correct him as 
dis observations in let. 4803, p. 617. I never ob- 
ected to any space occupied by any efforts of his to 
stinguish plainly points he was, as be says, quite 
norant npon. Doubtless, the space oecupied did 
‘ove that (or, at all events, the mode in which it was 
‘cnpied), but that was an accidental and unintentional 
‘salt. The object of E. L. G.“ was to prove that he 
sew all about the matter, and my objection was to 
eing so many colamns wasted over mere guesses, 
any ridiculous, some amusing, and a few ingenious, 
it all mere guesses set forth as facts and argued from 
1 actual data. 

It is exactly the same with the presont subject of 
- Operation; it is an important one, worth wise discus- 
on, and it is one on which I could very well say 
mething; the place, however, is occupied by 
E. L. G.“ in much the fashion in which a mad man 
ight amuse himself in a fireworks’ store, and it is, 
jerefore, useless for a reasonable and moderate person 
approach it. 

It is really sad to see a person who has the ability 
» guide others, so ntterly waste his own and other 
eoples’ powers as does E. L. G.“ upon the various 
oints npon which he is afflicted with temporary in- 
nity (it is not monomania, because there are so many 
f them). Can he not see that when he begins raving, 
e renders argument impossible, and that he takes up 
position to assail which irony and ridicule are the 
nly possible weapons? What on earth can one say to 
man who asserts that when a poor honest man, who 
as saved a few pounds, sets up therewith a green- 
rocer’s shop, and gets his wife to look after it while he 
at work, he is doing something to blast the 
retched trader’s soul, increase all degradation, and 
vile up pestilent funds (say the savings for a trip to 
largate), for fartl:ering all iniquity"? There is 
nly one possible answer to such high-falutin’ twaddle— 
iz., to langb, and say—Bosh. 

What argament is possible with a man who can 
ssert that money, that is, a certified value which ordi- 
ary people cannot otherwise estimate, is no more ne- 
essary than ccrtitied weights of cheese or soap which 
ny one cau value, and which, furthermore, are com- 
only made up in just such certified values, or packets, 
y the salesman? If "E. L. G.” wishes to convince 
thers, or to meet with any response except amused 
snghter or a pitying smile, he must really learn not 
niy to talk sense, bat to talk it in a sensible manner. 
‘hen neither I nor any one will complain of any space 
e may take up. SicMA, 


HAIRSPRINGS. 


4885. —Havrso dabbled in watch repairs as well as 
ther things, I will morely state my reason for coming 
o that conclusion; having purchased several reels of 
rire for the purpose of making my own pendulum 
prings, I had a job come in—viz., to put spring in 
. detached lever watch, the spring of which was very 
lelicate. Upon turning over the stock, knowing I 
iad some, I found it damaged (i. e., rasty), and therefore 
iseless. I forwarded the number of reel and had the 
ounterpart sent me and did the job, &c. These reels 
vere numbered. Now if not gauged, why numbered? 
never saw a gauge. Jack oy ALL TRADES. 


GRAPHITE BATTERIES. 

11886. —Ix reply to H. H. G.” (let. 4780, p. 593), 
he size and arrangement he proposes will answer 
very well. I should advise the porous cell to be about 
iin. or Qin, across, and to come clear through the 
overing disc, having @ separate cover of its own. The 
size of zinc is immaterial, Zin. rod is perhaps the best 
f east; the graphite may be zin. square, but a plate is 
better, as pieces may be packed between it and the 
cells, and thus more pointe of contact secured. It is 
not advisable to make holes in the porous cell, as the 
manganese may work through, nor do I think well of 
the graphite porous cell. I have used and much prefer 
an oater containing cell of graphite material into 
which the carbon and mangamese are packed; this 
serves instead of the conducting-rod and givos large 
contact; the only objection to this is the cost. 

As to the solution, chloride of ammoniam gives the 
Kreatest force; with sulphate an extra cell or two 
might be required, bat I am inclined to think that it 
would be more enduring and steady for bell purposes, 
As it would not, I believe, form crystals over the zino 
and porons cell, which is a great nuisance and loss 
wilh the chloride. I should use a solution only three 


parts saturated, and of course no erystals. H. H. G.“ 
must not omit the pipe for supplying fresh liquid, and 
must alwnys take care to leave a small hole or pipe 
(a mere pinhole is enough) to allow the ammonia set 
freo to escape; the best plan is to tie a piece of indis- 
rubber over the month of a tube and slit it across, this 
forms an excellent valve; I rather think that this is 
really the one thing patentable in the Leclanché specifi- 
cation, and that one thing I do not remember to have 
seen ever used in a Leclancbé cell. 

The propored connection with the graphite is not 
reliable, and there would be an action on the lead 
which would probably split the carbon, though very 
perfect saturation with paraffin might prevent this; 
it is better to cast a solid cap over the carbon, better 
still to electrotype on a copper cap, and perfectly 
saturate afterwards. SIGMA. 


DISTANT SIGNALS ON THE MIDLAND 
RAILWAY.—To A. G. Bop (p. 621). 


14887.1I— THERE is not much advantage whether the 
distant signals are arms or dises, bat I find that 
engine-drivers very much prefer the disc signal as 
shown on p. 541. Drivers tell me that at largo jano- 
tions and sidings, where there are many siguals, that 
where the distant signals are arm signals, they look 
just the same as starting signals, and that often drivers 
have been deceived, and taken the distant signal for a 
starting signal, and thonght that it applied to the 
eidings, when really it was a main line distant signal, 
and frequently collisions occur through this error ; but 
where the distant signals are discs as shown p. 5il, no 
matter how many starting signals or junctions, a driver 
on the main line oan always distingoish the distant 
signal, and since the alteration shown in my drawing 
p. 341, there is now no fear of a driver taking the 
back of a distant signal. The altered form of the disc 
on the Midland Railway is giving great satisfaction. 
There is also another advantage in distant signals 
being discs, as the semaphore arm signals at all places 
on the Midland are absolute “ stop ” signals, and every 
train must stop clear of them, not so the distant 
signals, which are only to protect a stopping train, and 
trains do not stop at them, but ran cautiously by np to 
the place of obstruction (see Vol. XIV., p. 42, Railway 
Accidents, 86 lines from the top) where the use of 
distant signals is described. As the use of the distant 
signal, and the semaphore signal is so very different I 
think it is very important that there should be so mach 
difference between them that a driver shall know 
at a glance which is which. This I am sure the disc 
signals do, as it is impossible to mistake mea 88 


OBJECT-GLASSES. 


[4968.]—Mr. W. OLDFIELD (let. 4844, p. 643) ia in 
error in supposing that I have ever recommended one 
form of object-glass over another, at least in the pages 
of the ExoLrsa MECHANHIc. If he will kindly refer to 
my letter he will see that I simply gave what Mr. Cash 
wanted, the proper curves for an object-glass on 
Herschel’s principle, and that without saying one 
word in its favour or against it. I know very well that 
it is not the best form of object-glass, I also know why 
it is not the best form, and I have no doubt, too, that I 
could tind ont the very best possible form for any 
particular case if I wished, but the calculation would 
necessarily be so tedious that I have never yet had the 
courage to attempt it. It seems to me, too, that Mr. 
Oldfield has misunderstood Mr. Cash. I fancied my- 
self that Mr. Cash wasin doubt whether the thickness 
of bis flint lens had not something to do with spherical 
aberration, having in his mind no doubt the quantity 
called the thickness in some of the formule for 
spherical aberration. I may tell Mr. Cash that the 
thickness of his glass does not alter that quantity in 
the least. I myself make use of a method I have dis- 
covered, I suppose I may say, by which the surfaces of 
an object-glass may be found without employing any 
of the formule for aberration, or ones considering 
that confoundedly troublesome quantity. The whole 
of the computations may be performed in an hour or 
two, and with all necessary accuracy in the results. As 
a matter of coarse, like all other inventors, I consider 
it about the best thing ever done, and as the provisions 
for patents won't apply, intend to keep it a profound 
secret, but if Mr. Oldfield were a B.A., a F. R. A. S., or 
some learned gentleman, I might perhaps, by way of 
giving him an idea of the enormous research and 
ingenuity requisite, allow him to hare a peep at (eny) 
half a sheet of the computation. Why does not Mr. Old- 
field write a little more carefully? Who on earth is to 
understand that part of his letter which commences 
with—“ vix.,“ and ends 72in.“? 

Henry T. Vivian. 


ON INTONATION.—To “ FIDDLER.” 


[4889.] —Ix your letter 4740, p. 567, you say im- 
perfect intonation has become—query, always was— 
so great a nuisance that you are rised nothing 
has beeu done to remedy it. I beg to inform you and 
my other fellow readers that a great deal has been 
done with more or less success for the parpose of 
remedying this admitted evilin most musical instra- 
ments with fixed sounds. The thing has been done 
over and over again, bat probably because we are 
descended from ancestors who less than a century ago 
considered one sound near enough to the required 
pitch to serve for FF and FFS, it is one of those 
things which don't pay, at least in the pecaniary senso, 
and that is for all practical parposes the only sense. 

Archicembalos—literally many harpsichords in one 
ease, some of them having foar or even six ranks of | 


> 


keys—have been constracted in Italy, and many patents 
obtained during the last century in England for im- 
proving intonation by various means, a favourite 
means being to vary tho lengths of strings after the 
fashion of the pedal harp, par exemple, tho toleochordon 
of Dr. Clagget, that being one of the earliest. Organs 
have been built which were also designed for the same 
purpose with many additional pipes, and others in 
which the pitch of the sounds produced by a single 
pipe conld be varied, par exemple, by Liston's movable 
shades to orzan pipes, notably the so-called enharmonic 
organ of the late Colonel Perronet Thompson. The 
sama “awfully clevar party” also constructed an en- 
harmonic guitar and a phonometer, all of which I hope 
to see added to the permanent collection at South 
Kensington, a collection all shoudd help to render yet 
more complete. 

If I am not greatly mistaken, all the contrivances 

you mention have long been used. Dr. Clagget, 4. D. 
1738, in his teleochordon, claims dividing the octave 
into 39 intervals by means of additional bridges (also 
applied to harpsichords and pianos) which were made to 
shorten the vibrating portions of their strings by pedal 
actions. D. Loeschman, a.D. 1809, divided the octave 
into 24 which was the number of keys in a spinett 
belonging to Dr. Pepusch, which my late friend J. J. 
Hawkins saw at Rome about 1832. I think, Thomp- 
son, A.D. 1863, carries this much farther, dividing the 
octave into 41 intervals, which he said would “afford, in 
just intonation, every major or minor scale in a series 
progressing upwards by fifths from C flat through C 
natural to Cg, or from 7 flats through C natural to 7 
sharps to adopt the signatures generally used in masic, 
with the chromatic and enharmonic of each,“ whatever 
those scales, or rather the latter one, may mean. Col. 
Thompson says the Greeks employed the term enhar- 
monic simply to signify what we mean by the expres- 
sion “being in tune.” 

Organ pipes with holes in their sides à la flute or 
bassoon, are very far indeed from being novelties. The 
French organ in the 1851 Exhibition had bat one pedal 
pipe for 11 semitones, so of course one organ pipe 
may be made to produce two sounds differing so little 
as the major seventh does from the octave of its key 
note without altering its mouth, which is more than it 
well can be made to doin the instance of its producing 
11 sonnds differing in pitch from each other a semitone. 
The practical economy of making one pipe serve 
for two senitones is altogether another matter, 
concerning which our Adept,” if yet alive, could 
afford Fiddler“ some valuable information. No 
doubt the extraordinary luxury of sounding B and C 
together—to the writer this laxury is what Artemus 
Ward would have called an unmitigated ‘‘ noosance ” 
—ia not often indulged in by “ordinary” composers 
who know it is * contrary to rule,“ which ouly extra- 
ordinary composers, alias “ Innaticks "—with much 
method in their madness—such as Beethoven, can 
afford to disregard. To the writer the effect of sound- 
ing simaltaneously the sharp seventh and octave of 
the key note is simply vile, “playing out of tune ” 
with a vengeance. 

Your proposal to make six strings in the piano do the 
work of twelve is similar to making one pipe of the 
organ serve for two sounds. It would, of course, serve 
for more melody. Your experience as a flddler 
must render you familiar with the fact that one long 
string might be made to produce all the different 
sounds in the compass of the pianoforte, which would 
rival, if not surpass Paganini; bat, cui bono. We want 
pianos capable of both harmony and modalation ; 
neither can be facilitated by stringing them a la harp, 
even if the Erard double action be applied to them. 
In the harp, many strings are in the way of the fingers 
—the complex Welsh harp, to wit; bat we can manage 
twelve (if not twenty-four) manual keys to each octave 
in the piano, &c.; probably because we are gocustomed 
to twelve and not used to twenty-four. It is far easier to 
execute rapid chromatic passages on the piano than on 
any harp, Irish, Welsh, or French, even if provided 
with“ double action.“ 

That the costly piano, with all its strings oblique in 
one direction, you lately saw, was lees powerful than 
another with all its strings nearly upright is jast what 
might have been expected by any one who has mastered 
the elementary truth, that the soundboard is, for all 
practical purposes, the sound generator. Any instru- 
ment, be it virginal, spinet, or piano, whose strings are 
all nearly parallel, and sitaated obliquely to its keys, 
must have its strings crowded together on its belly- 
bridge. Asa mere matter of course, the surface of its 
soundboard (between the strings of each note) must be 
amaller than in horizontal grand and ordinary apright 
pianos. I may, however, romark, en passant, that tho 
obliquity of strings need not necessarily be accompanied 
by their parallelism. On the contrary, they may be 
radiated, or spread oat, on the soundboard bridge over 
quite double the space parallel strings occapy, which is 
equal to that occupied by their keys and hammers, See 
my design for grand upright 8-octaves cottage piano in 
No. 235, and another which I will send shortly fora 
very powerful piano only 40in. high. 

Tue Harmonious BLacksMITH. 


NEW SOUNDBOARDS. 


[4890.]—IF I have understood the recent papers on 
soundboards rightly, it is a sine qna non that W 
kinds of wood should be used close together. I have 
never seen a violin whose breast was made of hard and 
soft wood glued in two halves, and should very much 
like to know how it would sound. I do not see how it 
could be wrong, for is not the back made of hard wood, 
and by the sound post connected with the breast, making 
a continuous soundboard with the sides, in fact, all 
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round the violin? Ifit is a continuous soundboard, | get so much reduced in size that the rymer bas too 


then Mr. Schucht is right, but why have a soundpost ? 
would not the sides do by themselves? Yes, if the 
string is bowed on the side instead of on the top, but 


mnch to do, unloose tle screw E and take out the 
cutter a little; they will serve for finishing holes of 
various sizes. Of course, when one pair of cutters 


when bowed in the usual way a soundpost is necessary. ! comes to be too small for the holes to be bored, yôu 


We might understand this better if we could see in 
what direction the waves of sound move. Mr. Schucht 
in his diagram makes the vibrations wave along the 
surface of the breast from end to end, and continue 
round the back, and then I presnme along the breast 
again; bat is this the right direction? Might not the 
wave or vibration affect the air in just the opposite 
way, from side to side, and round the back, as though 
I twirled a hoop e ater ronnd the violin held 
horizontally. Now, I think, tbat if I pull the string by 
the action of the bow on the top, as is usual, I cause 
the wave to move in the same direction as the bow ia 
drawn, and as the 5 wave has to right itself by rising 
higher, so aa to form a circle round the violin, the 
sonndpost may have a tendency to direct the wave of 
sound in this position, not to remain there, but form 
almost instantaneous rills of sound as far as it is heard. 
But if I begin the sound by drawing the bow on the 
side of the string (near the top of tbe finger board), the 
wave commences in the proper direction, that is up- 
wards, and then round the violin, and not requiring a 
soundpost to direct it into a proper position. If this 
theory is wrong, please say why a soundpost is not 
required when the bow is used on the side of the string, 
bat is an obstruction to the sound, as any one may per- 
ceive if they will inquire ? Again, if the vibrations flow 
from end to end, why have a wide sonndboard? The 
same quantity of wood made into a long narrow sound- 
board would do better, either with or without a back; 
the four atrings of the violin, or even a fifth, could be 
placed on the same sized bridge as the present, and the 
soundboard continued belew the bridge, so that the 
instrument could be played asa violoncello is held, in 
front of the performer in the Turkish style. It may 
be asked. Bat how could the different sorts of wood be 
made to go in such a narrow soundboard? This would 
depend on the thickness of the soundboard; if thick, 
then in layers; if thin, then side by side. It is donbtfal 
even if the waves run alorg the breast that the sound 
would be improved, because there would be so little for 
the tone to sound or be formed in. I think, then, 
series of soundboards could be placed under the narrow 
breast, all of them being attached by their edges to the 
upper soundboard or breast, and banging down, as it 
were, like inverted toning-fcrks. It is certain that if 
these inverted soundboards were glued their whole 
length to the upper soundboard or breast, the whole 
affair would be too rigid or stiff; but this could be 
obviated by cutting one edge of each in a half circle, 
or, perhaps, in a wave line, so as to be attached b 
three or four pointa instead of their whole length, thus 
allowing fuller play to the breast. Or these extra 
tuning-boards might be fixed on the extreme end of the 
narrow breast in the same way that the metal projects 
from the bass vibrators of a musical-box. I think we 
have all heard of the genius who introduced iron into 
ianos, under the idea that the wires would sound 
uder if a number of tubes could be made to sound 
sympathetically or synchronously; the reason why ho 
failed was, because the wire could only vibrate a sound- 
board, and had not sufficient strength to move the air 
in the tnbe so as to make the desired increase of tone. 
Lam afraid the same cause will operate against all our 
fanny fiddles and sound boarde, unless we can bring 
them all into intimate cunnection with the vibrating 
string, and find a way of moving the soundboard more 
than is done at present. Wo want a stronger string 
(not wire) yet eufficiently elastic to be played on with a 
bow. May I beg a few suggestions from our numerous 
thinkers, for as the tone of the piano has been im- 
proved by imposing heavier steel wires, so I want to 
improve the violin by bowing a string that shall move 
the soundboard more, and a larger soundboard than is 
used at present ? FIDDLER. 


CUTTER-BAR. 


[4891.]—I sExpD you a sketch of a cutter-bar, which 
I find saves a great deal of time, and I consider it 
very convenient for the finishing of boles of various 
diameters. A is the bar; B and O are the cutters; D is 
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the pinching screw; E is the slot ace end of bar 
into which the cutters are inserted, and after being set 
to the proper size with the calipers the pinching screw 
D is tightened up to hold them in position; when they 


have only to insert a pair of larger ones, avoiding the 
necessity of going to the smithy to have your drills 
hammered ont, which, after being done, if not care- 
fully ground, may have to be taken back again to the 
smithy. I do not know if these are in use anywhere ; 
if so, please say. JOHN KEARY. 


SPOTS ON THE SUN. 


14892. — IN the months of April, May, Jane, and 
July, I was able to observe the same cluster of spots 
during four revolutions of the sun. The telescope I 
1257 was of only 23in. aperture, with a power of 140. 

In Fig. 1, a is the copy (inverted) of a sketch I made 
of a cluster on April 24 at 5 p.m. On April 25, at 
4.45 p.m., I made another sketch of the same cluster, 
which had changed considerably (Fig. 1, b). Its posi- 
tion on each date is marked in the circle on the right. 
c represents its position on April 28 at 6 p.m., when it 
was passing off the disc. On May 14 I saw the cluster 
again, but only identified it by the position it occupied 
on the sun's disc. In Fig. 2, a represents the cluster 
as seen on May 16 at 7 p.m., and b on May 20 at 
5.80 p.m; c and d represent the largest spot in the 
cluster on May 21 at 6.80 p.m. and May 22 at 5.20 p.m 
respectively. The different positions of the largest 
spot on each occasion are shown on the right. In 
Jane I saw the spots again performing another revo- 
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notice that in the frontispiece to Schellen’s Germa: 
version of Beochi'a Le Soleil,” a photograph of tts 
sun shows the same great spots as my pictorr, sz: 
from a careful comparison of the successive en'argu 
photos. of this spot on the 23rd, 24th, and 2th g 
September, 1870, allthe details of my drawing ar 
justified. 
I do not know what “T. H. B.” means by a “met 
smaller telescope” than the 47/join. instrament I aa 
The latter shows the granules all over the sun, as e) 
as in the neighbourhood of spots. But a much emae 
instrument cannot possibly do this, no matter bv 
acute the vision of its possessor, or how favourah 
the atmospheric conditions. It is calculable that vun 
an aperture below Slin. or 3gin., diffraction must csan 
the images of the granules to coalesce. 
This oase is quite different from that to whic 

% F. R. A. S.“ refers (let. 4828, p. 689, and column). I 
can scarcely be doubted that acuteness of vision is m 
essential circumstance in the recognition of mmm» 
points of light, faint illumination, and so on; so tha: 
while thoroughly agreeing with F. R. A. S.“ that the 148 
star in 1 Orionis cannot possibly be visible in the Z. 
telescope, I wished to remove a misapprehension whit 
might have sugzested itself to some who read his letter: 
on the subject. To say the truth, some of the feats & 
Dawes and Goldschmidt would have to be regarded u 
impossible, if a hard and fast line were drawn as v 
such observational tests as these. 
Since I wrote my last I have tried 57 M. unir 
favourable conditions, The faint light in the interim 
can readily be seen with three-fourths of the ligt: 
gathering power of the 47/;,in. telescope. 
Rıcsarp A. Proctor 


THE HARP. 


[4894.}—I HEREWITH inclose the photograph e 
wire harp, to which I trust you will kindly vield in 
tion. The original is of pleasing tone, and, altboan 
only capable of being played in one major key, or the: 
of G with Fg, is calculated to realise very 
results. No one, I think, who should hear played apc: 
it, as I have often heard played upon it, our old Irin“ 
Bcottiah, and English airs, could listen quite unmere- 
It is not so perfect as is the double or even the singl 
action harp, but it is perfect as far as it goes, 481 
vastly less costly in construction and maintenance ther 
the more elaborate pedal harp. My idea was, and ts, the 
the cheap wire harp might be turned to accourt: = 
cases where the expense of the more costly and elab- 


rate instrament could not be afforded. Half a loai’ 
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lution, but had no opportunity for sketching them. 
On July 10, at 6.30 p.m., I observed them again on 
their fourth appearance, considerably within the disc 
(a, Fig. 8); it was too hazy for delineation. Fig. 8 (b) 
represents 'their appearance and position on Jaly 12 at 
6.15 p.m. The spots have since disappeared. 


Bordyke House, Tonbridge. R. W. BARBER. 


[4998.] —THE theory of A.“ (let. 4453 and 4830, 
p. 640) accords well with one or two phenomena of the 
solar spots, but is negatived by many others. I should 
explain that in speaking of broken umbrœ,“ I did 
not mean to describe an appearance as thongh a dark 
region were broken across, but to describe that apparent 
“ breaking in of the boundary of certain spots at one 
side which is so familiar to the telescopist. A spot 
shall have its penumbra well defined for seven-eighths 
of its circumference, but on the remaining eighth it 
shall have no penumbra at all, but either appear as 
though the photosphere ‘had here broken through to 
the umbra, or (more commonly) as though the ambra 
had broken through to the photosphere. 

“T. H. B.“ (let. 4831) does not seem to have read 
my letter very carefully, since I explained in it why I 
did not draw the granulations. To have drawn all I 
could see during moments of favourable definition, 
in the spot-region actually pictured, would have 
required four good hours, and I had barely half an 
hour. Moreover, the great interest of the region 
depended on its general features. 


2tin. Dollond with which I drew the picture forming There is, or was, one somewhere, I think, 
tue frontispiece of my Sun would have shown all Hafernack, and who, I trust, is still 
the features actually included in my sketch. I may! to be een in the shop windows of m 


better than no bread. If a double-action harp canz: 
be had, is the more humble and yet sweetly reeset et 
wire harp to be discarded? I was 
Paternoster-rew a few days since asin one of the a 
passages a pedal harp, with flute sccompaniment, pe 
duced music that might have graced many a draviz 
room. For a amall piece of silver, the performe 
played for me two or of Verdi's divine airs mm 
than passably well. As I listened to the poor fellen 
it set me a-thinking, and I asked myself whether - 
might not be possible to combine the gut sad viz 
harp, and so arrange the gut-strings as by means of 
5 5 action to produce the half tones, the F az: 
à, and secure at pleasure the desirable moda's 
Gan- on. This the wire string does not permit. We mig 
thus, it strikes me, at least in a measure, cheaply c 
bine the excellencies of both instruments. for eheaprer 
with efficiency is, I submit, the great desideratum i 
the harp of the future, and the talent of the ee 
tributors to the Encrish Mzcaantc is such that T as 
disposed to think that everything reasonably 
is at their command. The Welsh harpers have until 
strings to secure the wished-for results. Half notes, t 
be sure, at least as regards the F's and C’s, might b» 
introduced into the I or wire , bat it would 
considerably augment the namber o 0 strings, ad 
after all, the resource would be a Limited one. I wx 
I had sent my harps to the International, where ttes 


could have been seen. As it is, there are harp-makes 


WIRE Harp. 
I think that the | in London whose address can be had at the music s 
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large town, and if inquirers and intending constractors 
would tak- the trouble of looking in when it would not 
interfere vith the business of the day, few would be 
found so churlish as to refase inspection. I only wish 
E could offer suggestions yet more available than the 
foregoing—asuggestions calculated to bring, or tend to 
bring, within the reach of every one the refining solace, 
the almost unlimited gratification, which the music of 
the harp, when well played upon, is caloulated to yield. 
Ix10N. 


THE HARP.—To *" FippieEr.” 


[4895.]—You say, let. 5497, ‘‘ Wires would do for 
the treble, but betoo twangy for the bass.” Practically, 
wires will and have done for both (better or worse). 
They have done“ for the Irish harp, and would—in 
another sense—soon do“ for any harp with a moderately 
long scale, if as thick as those specified by Ixion for 
his favourite green instrument, for no ordinarily- 
constructed harp could bear a tension of (say) nearly 
200lb. per string. Cat—hys—gat” being much less 
heavy, and perbaps quite as elastic as steel wire, makes 
better harp, guitar, and fiddle vay than steel, with- 
out any danger ok making both ends meet,” which the 
enormous tensile force required for steel wire might 
possibly do in a very uneconomical sense, not to men- 
tion that a thick and tight steel wire would be rather 
dificult to deflect down to the finger-board, and to stop 
in tune. Steel wire is far more suitable for strings 
whose vibrating lengths are not varied—like those of 
virginals, spinetts, harpsichords, and pianoe—than for 
Addles, lutes, or guitars. . 

For the lowest bass strings of the harp steel wire. 
loaded by covering it with whitened brass wire, is now 
very generally employed, and the tone is both powerful 
and good in anality. There is no novelty in employing 
steel wire for the bass of the harp. As early as 1828 
Deakin used fire-hardened and spring-temperod steel 
wire for harps and pianofortes. Even tben it was not 
now, for the ateel strings of the monster unichord grand 
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piano (grand, in this case, signifying 


certainly great), 
constructed for Earl Stanhope, by Loeschman, had fire- 
hardened and tempered strings, some of which were 
abont 8ft. long between their bridges, and one-sixth 
nch diameter—by the way, I should be very much 
obliged by being informed what has become of this 


“ monster.” strings were afterwards nsed by 
M. Pape, and some one alleged such strings never went 
out of tune, which I take the liberty of doubting, who- 
ver the allegator may be; no doubt, they would 
itand in tune exceedingly well, just as Horsfall's patent- 
hardened and (blue) tempered wire did, which, I am 
borry to say, is now unparchasable. 

I have sometimes thought catgut strings, if thick 
snough, and sufficiently loaded, would pine finer 
sounds than those obtained by covered steel strings in 
the bass of the harp. They would more nearly resemble 
the sounds of the double bass where ita open strings 
are pulled by the finger, which I consider the ne plus 
ultra of bass string tane. Some harps do produce basa 
sounds approximately to these. The clever harpist of 
the Christy Minstrels (who “never perform ont of 
London”) almost deceived me onee into supposing a 
double bass string was being plucked, so fine and 

ul were the sounds his Erard produced. 

ery thick—about No. 80 to 86—steel (say 8ft. 

between bridges, and heavily loaded, so that its tension 

is necessarily great), produces similar sounds in s 

modern pedal harpsichord, if its plectra be covered—on 

their R W thick doeskin leather: about 
a 10lb. touch is required for two strings. 


Tz Hasmonious BLACKSMITH. 


ATOMIC PROPORTIONED ALLOYS. — 
(4896. ] — Ie “ E. L. G. letter (No. 4766, p. 590), 
chemical contributors are requested to mention any 
asefal alloy having its more fusible component in 
excess, the writer expressing an opinion that the oppo- 
tite rnle—the less fasible metal to Hig in quantity 
bas the force of a law in useful s. The compo- 
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| sitions of following overyday alloys are in direct oppo- 


sition to E. L. G.'s” supposed “law ” :— 

1. Britannia metal is an alloy of 10 or 12 parts of 
the more fusible metal, tin, to 1 of antimony, with 
sometimes a little copper. 

2. Pewter is composed of 4 parts of tin and 1 of lead, 
the latter being the less fasible metal. 

8. Type metal, when of superior quality, contains 
1 part of the less fasible antimony to 1 of tin and 2 of 
lead. 

4. German silver contains at least 80 per cent. of 
the more fusible metals, copper and zine, to 20 or less 
of the highly refractory nickel. 

5. Silver coinage contains 925 per cent. of the more 
fasible metal, ailver. 

Alas! for the theory of E. L. G.“ 

ALFRED H. ALLEN, 


THE ORGAN BUILT.—.XI. 


(4897.]—Brrore going on with the key movement, 
I mast point out an error in Fig. 2 in my last letter. 
The trackers from the rollers to the pedale are all 
shown at equal distances from each other, but they 
ought to be arranged to correspond with the pedals— 
viz., leaving a space between the fifth and sixth, twelfth 
and thirteenth, &o. 

The next part to get out will be the backfalls for the 
great organ. Get a board as long as the windchest, 
and as wide as from tho pullwires to exactly the back 
of the great organ keys; along ono side of the board 
make a mark corresponding with the pulls, and on the 
other side a mark corresponding with the centre of the 
key. Now draw lines across from the first pull (CC) to 
the corresponding key, and go on, remembering that 
the second pull belongs to the third key DD, and the 
third pull to E, as six of the bass pipes are on the 
treble side of the soundboard. Now continue the 
marks until you come to the upper note, and then 
mark out the six bass notes, as if there were six more 
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keys. Having carefally marked out the ponon of 
the backfalls, proceed to get them ont as described in 
my last, with this exception, that separate centre wires 
are only required for the six at each end, and one 
length of wire for all the rest. Now get the rail oat 
and fit the backfalls into the grooves; a little play 
should be allowed them, so that they will not stick fast 
in damp weather, and a very good plan is to blacklead 
that part of the backfall which goes into the groove of 
the rail. A roller board will be reqaired to carry the 
movement from the six transferred pipes to their keys; 
one arm of the roller is over the key and the other arm 
ander the proper backfall. The position of the roller 
board is shown at A in Fig. 1. 

Backfalls for the swell organ will now require 
getting out: proceed in the aame manner as for the 
great organ, only that the backfalls for the transferred 
pipes are to be placed over their proper keys, the other 
end coming between the pulls in the windchest, and 
poring down the arm of the roller. This roller board 

shown at B in Fig. 1. 

The rails and backfalls having been completed, 
screw the great organ rail to the dchest so that the 
hole in the backfall is exactly opposite the pull, and to 
each pull attach a tapped wire, placing a leather disc 
between the two. The screwed end of the wire goes 
through the hole in the backfall, and a oloth washer 
and leather button placed on in the usual way. This 
windchest may now be put into gel ee on the frame; 
it is only laid on and kept from allpping by two dowel 
pins on each side, the dowels being fixed in the frame, 
and corresponding holes bored in the windchest, the 
front part of the windcheet being level with the front 
of the framing; aleo put the swell windchest on the 
frame in a similar manner, and leave a space of Gin. 
between them. I am, of course, presuming that the 
swell may be tuned from the back, and am therefore 
putting the organ together in as little room as possible ; 
bat if that arrangement is impracticable, space must 
be left between the windchests for the tuner, and a 
board placed for him to stand apon, the backfalls and 
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other movements being made to correspond. The 
great organ stickers are now to be got ont; they are 
thin round rods of pine, fin. in diameter, the length 
of them is the distance between the keys and the back- 
falls. The easiest plan to get them outis to use a gin. 
beading plane, but they may be got out square ani 
rounded with a smoothing plane. Stiokers of suitable 
length go from the keys to the roller arms, and at the 
other end from the roller arms to the backfalls. 
The connection between the swell backfalls and the 
palls of the windchest is by trackers, made as 
described in my last letter,a hook being used at the 
end near the windchest, and a screw wire at the other ; 
in this case the rollers are attached by trackers to the 
backfalls at one end and to the pulls at the other end. 
The windtrunks are now to be made; they are flat 
tubes to convey the wind from the bellows to the wind- 
chesta. The internal diameter of those to the great 
and swell shonld be Qin. by 2jin., those to the pedal 
organ Sin. by Zin., but a valve is to be placed in these 
two for the draw stop te move. A plan is shown in 
Fig. 2, where A is the entrauce from the bellows, B the 
entrance to the windchest, C the valve which is pushed 
open by the sticker D, this sticker being moved by the 
stop knob. All the windtrunks are fastened in their 
places by flange plates, which are firmly glued and 
fixed to the trunk, and then screwed with four screws 
to the trunk band of the bellows or the windchest. 
These plates are generally made of lin. mahogany, of 
such a size that they can have a hole cut of the size of 
tho hole they are to cover, and leave a margin of jin. 
at the top and bottom, and also project an inch on 
each side of the windtrunk. See Fig 8, which shows 
a flange plate on a trunk: A is the trunk, B the 
aperture the wind goes throngh, C the flange plate. 


J. D. 


INFLUENCE OF LIGHT ON ANIMAL LIFE. 


14898.]J—Ix a paper on this subject in the Revue des 
Deuz Mondes, extracts from which were furnished by a 
correapondent, it is stated (p. 606) that “the pheno- 
mena of sunstroke arise from the action of light, not 
from elevation of temperature.” In a recent number 
of the EnciisH MECHAxNTO the on of competent 
medical authorities is quoted, which contradicts this 
explanation. Many years ago I noted cases of sun · 
stroke” without sun occurring frequently among stokers 
in the tropics, and I think I am correct in stating that 
the opinion of medical men in this country is decidedly 
in favour of the cause of heat-apoplexy being an in- 
crease of the temperature of the blood. 


In the same abrégé it is stated that the Hindus of 
the Himalayas are nearly blind; this must, surely, be 
a misprint. Again, light cannot be the sole cause of 
the black skin of the negro, unless we are to believe 
an hereditary 5 to blackness, originally due to 
solar light, exists. For, if so, the negro child born 
reddish, and clothed and living in snp climates, 
would not blacken as it grew up. Far more likely 
does it appear that blackness was given to the skin of 
certain races to favour radiation, and that the amount 
of heat to be endured was considered in their creation. 
It is well known thatthe depth of shade does not cor- 
respond with the intensity of solar light, and, what is 
still more significant, the internal organs of the negro 
are melanotic or smoky-tinted. M. Paris. 


OUR MATHEMATICAL COLUMN. 


[4899.]—-For a long time I have entertained the idea 
that a column devoted to the consideration and solution 
of mathematical problems would be of very great service 
to a large number of readers. Every now and then 
friends write to me asking for the solution of this or that 
problem, and continually the list of queries in the 
Beene MECHANIC contains several problems for 
solution. 


Now, to a great extent, problems, like words, 
may be divided into classes, and if the stadent can 
interpret thie or that reasoning, he is able to solve a 
class of questions. Whilst problema are given indis- 
criminately amongst other queries, this ifteation 
cannot be carried out, and s is consequently oc- 
capied by the solution of similar (i. e., to the 
same class) problems. My idea is to assist studonts 
generally, the amateur as well as the professor. The 
explanation of a fraction or a decimal be of as mach 
value to one class of readers as the discussion of the 
simplest manner of taking out strains will be to a 
sena class, or the discussion of chemical formuls to 
a : 


No branch of trado can be carried on without 
some knowledge of mathematics, and, unfortunately, 
the major portion of the community is not before its 
requirements. It would, therefore, bencfit many to 
have their difficulties solved quickly, easily, and cheaply. 
The aim of this colamn will be to serve the mass, and 
not those select few whose stady is in the van of science 
and scientific thought. If, then, a number of problems 
are given, and solved weekly, and if to these be added 
short notices of new mathematical books, or papers 
read at the meetings of the various scientific Societies. 
the wants of readers, we imagine, will be satisfied. 


Personally, I should have preferred to have seen Mr. 
Proctor, or some equally competent hand, conduct this 
portion of our cosmopolitan journal; bat, I fear, owing 
to his manifold engagements, we must be satisfied with 
what we can get from him in other ways. I know he 
will be only too pleased to give any assistance that he 
can, and I would mi to all mathematical readers to 
endeavour to make colamn as useful and interesting 


as possible. C. H. W. B. 
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REPLIES TO QUERIES, 


— — 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


— 


11318. — Setting Lathe.— In looking over some 
back numbers I noticed this query, and also J. K. P. 8“ 
answer to it on p. 48, as also his additional answer on 
p. 154, but neither give the desired information. It 
is rather late to answer a question asked the 22nd of 
last March, but I hope not too late to prevent F. Hume 
from spoiling his lathe by adopting any fixture or 
wedge device for setting his lathe headstock. The 
screw ho mentions as fitting between the sides of his 
lathe bed is a very proper and necessary adjunct to any 
good lathe, particularly a slide lathe, which I opine F. 
Hume's to be. The proper way to set the headstock 
by means of this screw, is this :—First screw the large 
face plate on to the spindle nose—raid plate must run 
dead true then, premising that said face plate allows, 
as it ought todo, the centre to be placed in the spindle 
nose, which centre sbould also run dead true, get a 
piece of stout iron wire and bend one end into a ring 
which will jam tight on tothe end of a mandril, the 
centres of which are good. The wire must then be 
bent at right angles to its length, and to the plane of 
the ring at ita end at abont an inch less than the radius 
of the face plate from the centre of said ring, and cut 
off about 2in. from the angle, and the extremity of the 
above-described contrivance mnst be then filed to a 
point. It must then be jammed on to the end of the 
mandril, and the two together set in betweon the centres 
of the lathe, the point of the wire, which should now 
de ata very little distance from—in fact, nearly tonch- 
ing—the surface of the face plate, upon being handed 
round to different points on the face plate, will show by 
its distance at those points which way the headstock is 
out of adjastment, as, if perfectly true, the point would 
keep an equal distance from the plate all the way 
round. Soif the point of the wire is furthest from the 
plate at the front side of the lathe, the head wants 
setting back, and if at the back, then it wanta to oome 
forward. Perhaps the sketch I send, if worth the 
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trouble of cutting, will give an ides of what is required. 
The dotted line A B represents the true line of paral- 
lelism of the lathe. The dotted line C D, at right 
angles to A B, the (consequently true) position of the 
face plate. E F, the wire described fixed to the man- 
dril (supposed) F B. The full lines represent in an 
exaggerated form the positions of the several parts 
when out of truth.— Hone Ko Io. 


(12488.}—Pie Heater (U,Q.).—There are various 
ways of doing this: some are pans supplied with steam 
from the boiler used for genera! cooking purposes, whilst 
others are pans perforated, and heated by gas jet; a 
pipe-conveyed from one corner of the tin is passed ont 
either at one corner or out atthe top of window; in 
some cases down in tho cellar.—Jack or ALL TRADES. 


(12457.]}—Geometry.—“ Bobo” has himself fallen 
into two mistakes in finding fault with E. L. G.“ 
answer. P. W. H. J. 's method does produce a 
rhomboid, which “ Bobo” would have seen had he read 
the answer. Also, “E. L. G.” produces a rhombas, 
though not the rhombus required, he having overlooked 
the condition that one corner must coincide with a 
given point. I would like very much to see the trae 
answer to this problem.—XuNOPHON. 


(12460.]~—Four-Valved Cornet (U.Q.).—I don’t 
know, but should imagine the “ four-valved cornet” 
wonld have the same fingering as the baritone 
euphonium, or bombardon, has with four valves; if so, 
H.“ may first learn the scale as though the instru- 
ment had but three. The fourth fs extra; it is equal 
to the first and fourth —i. e., you may finger D below the 
first, or G below the second ledger below the staff 


(treble cleff) with the first and third or fourth (the 
latter is generally preferred); the sumo notes flatted, 
thus D dat and G flat, may be made with second and 
fourth, instead of first, second, and third, thus avoiding 
the use of one valve. Again, it is useful in shaking on 
C (on first ledger line below), using tue fourth instead 
of first and third for D, the note above the shake. In 
instruction books they give the fingering of the scale 
chromatically down to C, making the compass of the 
instrument three octaves, but every note below G is too 
sharp.—L. C. 


(12468.}—Exhibited Inventions (U.Q.).—I have 
seen tho same in print, but know not where. Apply to 
the officials.— Jack oF ALL TRADES. 


(12471.]—Wheels.—The face spokes of wooden 
wheels are those nearest the nose of stock or front side 
of wheel, so face arms would be those nearest front side 
of a metal wheel.— Zax. 


112172. — Electrical.—1l. If the wire of the galva- 
nometer is short and thick, it will not be deflected, 
because the quantity of electricity transmitted by the 
induced direct aud inverse currents is the same; bat 
if the wire of the galvanometer coil is long and fine, 
thero will be a detection, because although the direct 
and inverse currents are equal in quantity, they are 
unequal in intensity, the direct current having highest 
tension 2. Hedredor’s is the best coil for medical 
purposes, but the ordinary so-called shocking coil” 
does for passing the induced currents through the body 
for relieving rheumatism. Magneto-electric are useful 
in dispensing with all the trouble of battery, &c., and 
the currents can be obtained from them in similar 
forms to those of ordinary induction evils. 3. Daniell's 
is a good constant battery, but expensive. Smee's is 
a very useful battery when made with lifting gear (so 
that it may be dropped into the solution when re- 
quired, and raised out again as soon as done with), is 
moderate in price, simple, and I think would enit your 
purpose well. The sulphate of mercury battery will 
keep in order from six months to a year, is also mode- 
rate in price, but not very powerfal.—Zax. 


[12504.]—Sketching from Nature.—I regret 
that I should have tronbled any of your readers, ospe- 
cially a lady, to make farther inquiries by my not 
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lute temperature, reckoning it from — 161 Fabr.—the 
zero of gaseous tension—givea the mutual ratio of 
change of pressure, density, and temperatnre when the 
gas is suddenly compressed or dilated. The rale fer 
computing may be inferred from the following prope 
sition :—t x /p 37d, in which f is the absolnte tempe 
rature, p the pressure, and d the density. As as 
example of the compntation, take the experiment that 
lasted two hours, in which the valve was loaded 92 
45lb. to the square inch, making the whole pressure ™ 
tension of the compressed air to be 45 + 15 = Gt, 
Before compression we have f = 461 + 42 = DON 
p=15,andd =1. After compression, p = 60, zzi 
eis less than 4, because of the rise of tem poratare. 
256 — 42 = 214, the absolute temperature being 
461 + 256 = 717°, so the density has to be reduced is 
the ratio of 503 to 717 (Dalton and Gay Lu-sac's las), 


503 „ 4 = 2806 = d. To find the theoretical valas 


or — 

717 
of the absolute temperature, ¢, the following is tèz 
proportion :—%,/1 : 8./2°8U6 : : 508° : 709°, which is 
thus 8° leas than the result of experiment. Thia mar, 
perhaps, be acconnted for by the heating of tte 
cylinder, and consequently of the ontraut air before it 
ia compressed. In another experiment, with load of 
58lb. on square inch—which was also coutinued fx 
upwards of an hour— the same computation gives 277 
Fabr., instead of 296°, or 19° less. From newspaper 
accounts, it appears that the Americana are applying 
compressed air to locomotion on tramwass. It 16 to le 
hoped they will be successfa), on account of the poor 
horses. In the economic application of soch power, ti 
is obvious that artificial cooling ie required daring tba 
compressing or storing, and artificial heating during 
the expansion or delivery of the power.—N. 3. N. 


(12551.] — Picture Framing. — EanrA.—For 
“springs,” read spring bit.—A., Liverpool. 


[12557.])—Nickel Silver.—May I request the 
attention of E. L. G.” to the extract from Montaigne s 
Essays which heads the correspondence in Oara." 
The advice there given would be very serviceable to 
him in particular, and possibly some other of cer 
friends who are sufferers from that distressing effec 
tion “ cacoethes scribendi.” In answer (No. 12557, p- 


being sufficiently explicit. I tender my apologies, and | 573), I explained the composition óf German asd 
ask the fair “Julia's” pardon, I presume that the nickel silver, and stated that pure nickel unmited 


student having traced the outline on the glass proceeds 
to copy it on paper, and from time to time lays the 
ginss over the same (the sketch) to see how he gets on. 
Next the gummed side of No. 1, on which the drawing 
is traced, is laid gummed side down on white paper. 
Over this glass No. 2 gummed side upwards is laid, 
and a charcoal tracing is made thereon; on this plate, 
No. 2, the drawing is laid, aud rubbed on the back. 
Then it is removed, and the outline traced with lead 
pencil. I hope this is sufficiently clear, I would add, 
that it would be well to have several holes in a line 
towards the glass, made for the upright a to 
increase or diminish the size of the picture. A student 
who practises this method for a short time will soon 
be able to lay it aside and sketch freely without any 
mechanical assistance.—OLD Boors. 


(12528. —Hay Asthma.— Alfred S.” (p. 622), is 
“sorry that I recommend the inhalation of creo- 
soto; as “in any shape or form it will inevitably 
cause nervous twitching, and even paralysis!” How 
benighted, then, must have been the General Medical 
Conncil, composed of the foremost men of the United 
Kingdom, who, in 1867, issued the British Pharma- 
copwia” with formu)ie for “Creosote Inhalation,“ mix- 
ture and ointment—creosote in these various shapes 
and forms,” and yet not one word of caution as to 
‘‘twitohes and paralysis’! I have no objection, if 
„% Kate” has not, to Alfred S.’s’’ Epsom Salts. Eau 
de Cologne is as useless as it is expensive.—LAMBDA. 


(12529.}—Improved Machine for Making 
Aerated Drinks.—I believe the gas for all ab rated 
or mineral waters is produced from dilated sulphuric 
acid and whiting; it is for all the machines I have 
seen. I do not see auy improvement in the machine 
“H. B. E.“ recommended, as I tried that principle 
years ago, and it was quite a failure.—L. W. D. 


(12529.]—Improved Machine for Making 
Aerated Drinks.—I seo you have many inquiries 
on this subject. I am one of the earliest makers of 
them in England, but gave up the manufacture many 
years ago. Noone can make them properly without a 
machine. One made on the beat principle may now 
be had at from £30 to £80, according to size. The 
principle on which all aërated waters are made is 
simply this:—A leaden retort is filled half fall with 
whiting and water. Into thia mixture a very little 
sulphuric acid is poured at once, which instantly libe- 
rates a quantity of carbonic acid gae. When that acid 
is spent, a little more is introduced, and more gas 
liberated. The gas thus liberated passes through 
water into a gasometer. Thence it is pumped into a 
metal cylinder containing water, or soda und water, 
&c., and very powerfully compressed, being well mixed 
by means of am agitator, or, as we used to call it, an 
‘‘O’Connelliser,” very rapidly revolved. When the 
liquor has absorbed sufficient gas, it is conveyed by 
pipes to the bottling machine, bottled, corked, and tied 
over. It is then quite ready for use. If requested, I 
shall be happy to send drawings and a detailed expla- 
nation.—KELBY. 


[12537.]—Oompressing Air.—At p. 622 there is 
given the result of some experiments on the compres- 
sion of air and resulting temperatare. The theory of 
a perfect gas, supposed to consist of free and perfectly 
elastic molecules in a state of motion, the mean square 
velocity of the motion being pro to the abso- 
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with other metals vas never employed, while on page 
623 E. L. G.“ takes the trouble to contradict this 
statement and say that pure nickel is employed for 
coinage, mentioning the Belgian sous as the neate 
example to hand. Now, as a matter of fact, the cou 
mentioned is not pure nickel, nor is there any coin in 
circulation that is composed of nickel only. The 
Belgian “sous” (or 5 centime piece) was formeriy 
made of German silver, but is now composed of ac 
alloy of nickel and copper, with sometimes a little 
iron. I have not analysed a piece quantitatively, but 
believe the copper to amount to about 30 pa 
cent. of the ooin. As “E. L. G.” is evidently 
not a chemist, I may inform him that he cas 
readily detect the presence of abundance of copper in 
the coins he erroneously took for pure nickel, by pour- 
ing on the piece a few drops of nitric acid (the coin a 
not defaced), allowing it fo act for a minute or two, 
rinsing off with a little water, and dropping a sma) 
piece of iron (a tack or needle) into the liquid, ben 
he will find a deposit of metallic copper will be speed 
produced. Before E. L. G.“ again contradicts a per- 
fectly correct statement, he will do well to remember 
that it has a very bad appearance, and may indace ais 
numerous admirers to panse more frequently befcre 
they swallow his many fancifal theories, from cometary 
deluges downwards.—ALFREv A. ALLEN. 


112621. — Black Dye for Leather.—I! ‘‘ Kandal 
Saddler’ would give his recipe for dyeing leather black 
on a large scale, he would greatly oblige— Ex N- 
MENTEB. 


(12642.] — Ice Cream.—A cheap and effective 
mode for the above is to first make a composition 4 
the following :—Beat three eggs with half a pound of 
loaf sugar, till well mixed, then add a pint and a half >f 
milk, and bring to boil on a quick fire, keeping it well 
stirred. Add half a pint more milk and put it ina 
cool place, stirring it occasionally. To freere the 
same pour the composition into the freezing- pot, which 
is a vessel made of either pewter or zinc, the Jafter 
being much the cheapest, with a lid having a hanils 
over across the top, and watertight; place the pot in s 
pail, and pack a mixture of rough ice and coarse zal: 
round the pot in the pail so as to bed it in, put a this 
sprinkling of salt on top, then cover the ice round 
with an old flannel, and work the pot containing ths 
composition backwards and forwards for a minute or 
two. Take the lid off, and scrape what adheres to the 
side, and again work the pot round and scrspe with 4 
wooden spoon, as before, continuing this process till it 
becomes the proper consistency, which should be a: 
stiff as butter; a little vanilla added greatly adds 6 
the flavour; then throw the melted ice and salt awar, 
replacing with fresh, which will then keep it stiff fo- 
six hours. For 121b. of broken rough ice put 31b. ar 45. 
of coarse salt. On no account let any of the ice mixture 
get in the composition in the freezing-pot or it will 
never freeze.— Louis. 


[12650.]—-Government School. - Candidates for 
engineer studentships must be between 15 and 16 rears 
of age. They are examined every June and December 
by the Civil Service Commissioners at Devonport 
Portsmouth, Chatham, and Sheerness. The examins- 
tion is open and competitive: on this account it u 
competed for by large numbers of clever yonths, whrd 
renders it very stiff indeed. W. M.“ may, on applia- 
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tion tothe officeof the Admiral Superintendent at either 
af the above-mentioned yards (surely “W.M.” must have 
known that Woolwich yard was closed), obtain nomi- 
nation papers and also papers containing all requisite 
information.—E. 8. 


(12653.] —Poultry Keeping.—I kept twenty fowls 
in an ordinary poultry house, and one night saw thieves 
at the door. I went upstairs and fired at them a re- 
volver out of the window, they qnickly disappeared, 
and have not come again since, but my poaltry being 
valuable, aud not wishing to trust to the chance of 
knowing when thieves might come again, I constracted 
a new poaltry house of corrugated galvanised iron, 
which is perfectly thief proof. It is 4ft. wide and 81t. 
long on the ground plan, and 64ft. high at the back and 
ft. in front. The house consists of five pieces, 
back, front, two ends, and roof, they are put together 
by bolts and nuts, the nats being inside the house. Par“ 
of the front is the iron door; itis secured by a stont 
chain and padlock, the chain going through a hole in 
the door and a hole in the end of the house. At the 
other end a hole is made jast big enough for the fowls 
to go in and ont. To prevent the house being too 
Warm in summer and too cold in winter itis lined with 
zin. boards.—J. L. H. 


(12667.] —Organ —" W. Z.“ has not carefully read 
my letters on The Organ Built, or, I think, he would 
not have asked such a question. Refer to letters three 
and four in ours“ of January 26 and Febraarv 9 of this 


year, and see if full directions for fixing pallets and 


guide pins are given. I think they are, bat if “W. Z.“ 
still remains in a fog I will try to enlighten him. No 
covering board is placed over the paper on the bars.— 
J. 


n2681.) — Is the Interior of the Globe 
Vacuum ?—" Rasselas” has quoted an extract from 
Ansted’s ** Physical Geography,” which indorses the 
views of Prof. Sir W. Thomson and Mr. W. Hopkins, 
Cambridge. M. Delaunay, the lamented director of the 
Observatory in Paris, has come to a different conolu- 
sion. According to that eminent mathematician and 
astronomer, in order thatthe reasoning of Professor 
Thomson might be entertained, we must admit in 
liquids an absolate mobility. Bat this does not exist, 
for all liquids are more or less viscous. When a 
sadden rotation is communicated toa solid, which 
envelops a liquid on all sides, the solid alone tarne, 
the liquid remains behind, which it is easy to ascer- 
tain by observing sawdust which has been put in that 
liquid. Bat it is no longer so, when we turn the 
balloon slowly, in that case inertia makes the liquid 
adhere to the inside of the vessel, which carries it in 
its motion. The hypothesis of the central fire is not 
contrary to the astronomiee!l phenomena, according 
to M. Delaunay, who pretends that the action of the 
sun and the moon is exerted on the whole mags of the 
globe, and that thus the phenomenon called precession 
is not an objection to the fluidity of the central part 
of the globe.—F. T. 


(12684.] —Canoe.—In reply to Aquarius,“ I have 
much pleasure in giving him the dimensions of a canoe 
which ought, I think, to suit his purpose. Length, 
121t. p beam amidships, 80in.; devoth from rabbet of 
keel to ganwales, 10in.; depth of keel, 1 in.; sheer of 
gunwales, 5in. The well to be 82in. long by 20in. wide, 
the back of the well to be Zlin. abaft the centre of the 
canoe. ‘The deck to be of cedar or mahogany (the 
former preferable), and have about Sin. arch amid- 
ships; the stem and stern posts of oak or ash; the 
keel of same timber or American elm; the planking of 
oak if for travelling and knocking abont much, other- 
wise of yellow pine, or spruce, or cedar, and the ribs 
or timbers of oak, or ash, or birch. Step the mast 
Sft. 10in. from bow, and rig with a standing lugsail of 
following size: Fore leach, 8ft. 6in.; after leach, 

71t. Bin. ; head, 5ft. Bin, ; foot, 5ft, Bin. Rig a dandy 
also, abaft the well, of a jib shape, 3ft. Gin. leach and 
foot. I do not know anything of sheeting a cance with 
zine, but do not think it would suit at all. Any other 
informacion required by Aquarias I will be happy 
to give, if in my power.—CanogisT. 


112696. —-Atmospherio Pressures.—The Board 
of Trades Barometer Manual,” Stanford, Charing- 
_ Cross, price 1s.—E. L. G. 


112708. —FPuchsias.—Fachsiasare very susceptible 
of change of pluce. I have known some affected to the 
falling off of leaves and flowers by being shifted from 
one room to another, nay, from one side of a room to 
; another. It is but reasonable, then, that they will go 
to the bad when brought from a greenhouse or nursery, 
where they have been forced, perbaps, into premature 
, bloom, and placed in an atmosphere many degrees 
lower. I have spoiled a magnificent plant this sammer 
by putting it ontside the window one day and inside 
kde next, as I thought the weather suited; at last I put 
tit in the ground to save it. It is now in full and luxu- 
. flant foliage, but it has not shown a bloom this year. 
, Also too much water, or too little, will cause buds and 
leaves to full off. In fature all my fuchsias will go 
into the fower-beds in the spring, to be shaded by an 
: &wning (as is or should be done with tulips) from heavy 
, rains and strong sunshine. I have some very fine 
fochsias, but no greenhouse, and in that case my expe- 
rience has convinced me that the plants do much 
better in the beds.—H. G. W. 


012705.. —Extracting Vegetable Colouring 
Matter.—The green colouring matter of leaves, known 
as chlorophyll, enn be extracted by chopping up green 
leaves or grass with a knife, and digesting with strong 
alcohol. A deep green solution is produced, which is 
Strongly fluorcecent. If this solution be evaporated 


Ld 
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: Gently to dryness, a splendid red colour often appears 
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on the edges of the residue, while comparatively pure 
chlorophyll is deposited in the centre. This red coloar, 
fonnd principally in autumn, and called erythrophyll, 
is an oxidation product, and may be extracted from the 
residue by treatment with water. On redissolving the 
purified residue in alcohol or carbon disulphide, the 
green colouring matter may be obtained almost pure. 
Analogous processes may be emplosed for most other 
vegetable colouring matters, comparatively few being 
soluble in water. Many yellow and orange colours may 
be separated by shakiug the alcoholic solation with 
carbon disalphide, whon the yellow colonr becomes in 
a great measure dissolved in the heavier liquid which 
settles to the bottom.—ALFRED H. ALLEN. 


(12706.]—Laboratory Purification.— Processes 
producing disagreeable fumes or gases are usnally con- 
ducted in a glass case or stink-oupboard,“ huviug an 
opening iuto a chimney, or, better still, into a 
soparate flue. Wheu the action is imperfect, it 
may be increased by lighting a gas jet placed 
ander an iron tube which passes through the aperture 
into the flue. This tube may, with advantage, be made 
large enough to fill the hole, bat as the latter must be 
nearly at the top of the case, the gas-burner must be 
raised accordingly. A small case can be constructed 
out of a large box or packing-case, fitted with anficient 
glass to allow of the operations being watched. from 
without. If sulphuretted hydrogen is the principal 
annoyance, it may be got rid of by always treating the 
solations in a bottle fitted with tubes, so that the 
excess of gas can be passed into a tube or bottle filled 
with acetate of lead, sulphate of copper, or a mixture 
of ferrous sulphate and slaked lime, either of which 
will absorb it pretty completely. The last is the 
cheapest, and may be used over again after being 
atin ont and freely exposed to the air.—ALFRED H. 

LEN. 


(12706.}—Laboratory Purification —Make an 
opening into a chimney, of course close to ceiling. 
The best way is to close in a recess with a sliding 
window ; make the opening in this recess and carry on 
all offensive operations therein, closing the case as 
much as possible. In this way, and by using re- 
frigerating tubes of my own device to condense the 
fames, I sometimes keep acids boiling for hours 
at a time without makiog the laboratory itself an- 
pleasant, while no fumes reach the rest of the house 
at all.—SiduA. i 


(12707..—Geometrical Query.—The projection 
of a cirole is proved to be an ellipse at p. 326 of Tod- 
hanter’s “Conio Sections.” I will send the proof if 
required.—XENOPHON. 


(12707.]—Geometrical Query.—The sols condi- 
tion for having a circlo projected perspectively as a 
parabola is, that the from one point of its ciroum- 
ference (and from ont one) to your eve shall be 
parallel to the plane of the pictare. There is an 
engraved interior view of B. Paul's, taken from 
under one of the diagonal arches of the central 
octagon, and as the cirenlar cornices about the base 
of the dome have one point vertically over the 
spectator (the picture plane being also a vertical one as 
usual) all their lines become nearly parabolas. This 
view (unless as a cosmorama or peep-show) does not 
make a satisfactory picture, for the reasons I explained 
to M. Paris. Views within the Pantheon at Rome, 
similarly taken from the exact line of wall base, woul: 
make all the circular lines of the full diameter para- 
bolas, and if the spectator advanced to (say) 5Oft. from 
the centre, they, and all. of more than 100ft. diameter, 
would become hyperbolas; one alone (that one in the 
dome whose radius is 50) being a parabola, Bat as 
views of this building, so far as I know, are always 
from the back of some recese, they project all the 
linos as ellipses. A view from the top cornice, or 
springing of the cupola, would make every line above 
that one circular, as in the stereographio map projection. 
A circle’s projection can only be a conio section; a 
straight line, ellipse or circle, whenever the picture, 
indefinitely extended, would enable you to show the 
whole of it; and a straight line, hyperbola or parabola, 
whenever it could not embrace the whole.—E. L. G. 


[12710.] — Aerated Ginger Beer. — Perhaps 


łoz. of good essence to 3lb. of sagar with tartaric acid 
to suit the palate is a firstrate flavour, and it will not 
make the water scarcely at all cloudy, but ail essences 
will if too much is used. Perhaps the gas is not 
sufficiontly washed, or not properly generated. If he 
will say how the gas is made for hia ma ‘hine, and what 
class machine, I could better say, aud give him a more 
definite answer.—L. W. D. 


(12711.J]—Height of Mountain.—At A, take the 
top's angular altitude and angular distance from B; 
at B the same two relations to A; and measure the 
distance between A B (not less thana tenth its dis- 
1 15 a either) and also their difference of leval.— 


(12718.}—Potato Stains.—If “ Anti-Acig” will 
go to any oil warehouse, and purchase a piece of 
pumice-stone, and first rub a little soap on his fingera, 
and then rab with the atone, it will soon remove the 
stains without injury to the skin. Proved.—J. W. 
PEARSON. ` 


[12720.] —WModical Goil.— These cannot give a 
continuous current under any circam-tancos. Tuey 
can and ought to be made to give one in one direction 
only, and tho way to do this is to connect the beginning 
of the secondary to the end of the primary wire. A 
bichromate cell will be found more convenient than 
the Daniell. The latter will also work to much less 
advantage than the Leclanch fora clok, or for any 
use requiring currents of small qnanti:).— 31G MA. 


„ Sodawater " uses too much essence of ginger; abou 
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(12725.]—Fased Ohloride of Silver.— Argen- 
tam” has probably not dried his chloride before fasing. 
It should be well dried, and then it fases with perfect 
esso over a Bansen gas-burner or spirit lamp, aud 
may be cast into rods or plates; the batiery as made, 
however, is a very expensive toy.—Siama. 


(12726.]—Motion of a Sailing Boat.—Every- 
body can understand how a boat can sail before the 
wind, but to sail with the wind on the side, or to make 
way against the wind, is far more diffitalt; in fact, 
persons unaccustomed to it often doubt the possibility 
of doing so. In explaining this we will consider the 
sails as quite flat, forthe nearer they can be brought 
to flatness the better. Sapposing the sails, then, to be 
fiat, and the wind to strike them, part of the force is 
lost, as will be understood on mechanical principles, 
part of it presses against the flat surface of the sail, 
and perpendicalarly to it, this, then, tends partly to 
drive the boat ahead, partly to drive the boat bodily to 
leeward, and if the boat were a box or a tub, she would 
go in a direction between the two, bat as boats are 
constructed sharp at the fore end, the sarface opposed 
in that direction is not more than one-seventh of the 
surface which the nearly flat side opposes. Thas 
the boat is drivon easily ahead, bat only a little 
to leeward. I cannot attempt to explain the latter part 
ofthe query withont disregarding the advice contained 
in Montaigne's Essay.—CaMBRIA. 


(12736.] — Cement on Postage Stamps. — 
British gam, made, I believe, by heating starch until 
it assumes a brown tint.— ARBO 4. 


(12736.]—-Cement on Postage Stamps.—It is 
dextrine, or British gam, made from starch by expo- 
sure to heat. It may also be prepared by the action 
of acids and diastase (a substance formed in malt), and 
by a limited fermentation.—SiduA. 


112789.] - Geometry. —Let P be the intersection of 
A B and FO. Since the angle B A D equals B F O, and 
APO equals FPB (i. 16), therefore A (1) P equals 
F B A, equals a right angle. Therefore the angle 
A (I)) equals a right angle. In the same way the 
angle A (3)(2) equals a right angle. Therefore a circle 
can be described round A (1) (2) (8)ꝗ.ĩ—XENO RON. 


(12756.} —Etohing on Stone.—Very fine lines 
can be etched on stone. Instaad of a grained stone it 
should be what is termed a polished stone, produced 
with pamice-stone, cake coloars being used the same 
as water colours, and drawn with a lithographio pen. 
I have done the same myself for gold and colour 
printing.—Josgro WILLIAM FENNELL. 


(12757.)—Hand Railing.—Templets being made 
for every pattern of bend or curve, plaues most snit- 
able for the same with paring chisels, gouges and 
raspa finish the same. See Hand Railing,” in Build. 
ing News, which will farnish every particular, —JosR rE 
WILLIAM FENNELL, 


(12757.}—Hand Railing.—After the wreath has 
| been traly squared there is nothing better than the 
| two-handled draw-knife for redacing it nearly to the 

mould, then use routers of the spoke-shave pattern, 

but having fora cutter the plane-iron taken outlef the 

planes, used for moulding the straight lengths of rail. 
| Youur ingenuity should devise the rest. No two men 
pursue exactly the same method.—OLp PLouGH™MaN. 


(12758.}—Socket Handles.—By making a pair of 
hollow clams, to work by a sorew or lever, the same as 
vice jaws, you could do them almost as fast as counting 
them. Make the plate to the proper taper, beat them, 
lay them between the jaws, and che mandril upon the 
top, and pinch ap with either a screw or lever.—Jack 
ov ALL TRADES. 


(12759.]—Leaking Indiasrubber Bottle.—Get 
some indiarubber solation, and pat a patoh on the 
inside; it will reqaire some considerable time to get 
dry.—Jack or ALL TRADES. . 


(12759.)—Leaking Indiarubber Bottle.—Stick 
it together with indiarabber cement, and, if necessary, 
stick a new piece over leaky place with same.—Zax. 


(12760.] — Bringing Slate tq Surface of 
Quarry.—Use a wire rope and horizontal dram, 
using two tramways and two tracks, the one going 
155 whilst the other is coming up. — Jack or ALL 

RADES, 


112760.] — Bringing Slate to Surface of 
Quarry.—It is quite practicable to wind up the stone 
in the manner mentioned. If the weight of the load, 
including the weight of the waggon and friction, be 
1 ton, the incline 1 in 6, and the height 60ft., it will 
require 4 horse-power to land each load in one minate, 
which would be a speed of about 6ft. per second, or 
abont 4 miles per hour. These are all approximate 
numbers. It would be a question depending on further 
details of the situation whether a vertical lift would 
88 be preferable to an incline. It would cost leas.— 


112700. — Bringing Slate to Surface of 
Quarry.— A Poor Irishmau” may bring slates to 
the surface of quarry with his present enzine by fitting 
up a barrel for wire rope aud layiog down tramway ; 
the barrel would require to be 3{t. diameter and dit. 
long, and make about fifteen revolations per minute ; 
it will require a sliding coupling on driving shaft for 
disconnecting from engine, and a brake on end of 
barrel for ranning down empty waggon, wire rope gin. 
diameter; it will require small rollers or pulleys 
placed between rails 9ft. apart to prevent rope from 
rubbing on the ground; it wili bring up a ton at a time. 
If the barrel cannot be placed in a line with tramwar 
the rope can be guided to it with palleya; it will wor“ 
more satisfactory than & steam winch, and u. 
cheaper.—P. C. E. 
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(12762.}—COurve of Mirror.—The surface of the 
concave specniam of a reflecting telescope mast be 
worked to a parabolic curve. Various machines have 
been devised for producing this figure with certainty. 
Valuable information on this subject may be found in 
the columns of the ENGiisH MECHANIc, where the 
subject is fully treated by " Arctarus,” W. Parkiss, &. 
I ehould recommend Zeta” to read carefully 
„Hetschel on the Telescope,” and the back numbers 
of the Exciisa Mecuanic. Iam using a mirror 5jin. 
diameter and bliin. focal length, which I made by 
hand only, withont any machine whatever, and which 
is of excellent quality. It will divide 36 Andromeda», 
a Aquile, and Arietis with a power of 250 diameters. 
A. WooLsey BLACELOCK, M.D. 


(12762.}—Curve of Mirror.—The curve of the 
mirror of a reflecting telescope is a parabola. The 
mirrors are ground bya machine. The process is a 
very delicate one.—-ALFRED H. ALLEN. 


(12763.]—Preparation of Carbon. — Carbon 
may be prepared from sugar: 1. By the action of 
superheated steam; 2. By placing in a receiver with 
Nordhausen sulphuric acid H 280, or English acid 
se ee or by the oxidising effect of nitric acid. 


112763.] - Preparation of Carbon.—Heat the 
sugar to a red heat, without access of air.— Zax. 


(12765.)—Suan Dials.—A horizontal dial for 40° 
N. latitude can easily be constructed. The gnomon 
must point to the pole, ite angle is thus equal to the 
latitude of the place, which should therefore be accu- 
rately known. The XII. o'clock hour-line should be 
fixed in the astronomical rather than the magnetic 
meridian. A true meridian-line can be foaud by 
equal shadows of a blant rod, or by observations of 
stars having the same right ascension. The angles 
which the various hour-lines make with the XII. o'clock 
line are readily found. For 40° N. latitude they are 
as follows, being equal for hours equi-distant from the 


meridian : 


Hour-lines. Angle with Meridian. 

XI a.m. and Ip.m. 9° 46’ 

x II 20 22 
1X III 82 44 

VIII IV 48 4 

VII V 67 23 
VI VI 90 

V VII 67 22 
IV VIII 48 4 
III IX 82 44 


The last three angles are of course on the opposite 
side of the VI. o'clock hour-lines. I shall be happy to 
supply Emigrant” with any farther information on 
this subject. The best treatise I know on the subject 
is one in the “Edinburgh Encyclopedia,” article 
“ Dialling,” Vol. VII. Your correspondent will there 
find an excellent description of all kinds of dials, from 
the Portable Dial on a Card,” to the Universal 
Dial on a Cross. — TAG. 


(12766.}—Fiddles and Fiddling.—I have no 
doubt H. H.” will find the cause of his trouble is in 
the bow, the bair boing greasy. If so, take a clean 
tallow candle and rab the tallow well into the hair with 
finger and thumb from end to end; then take a clean 
duster and rub the tallow off (be careful to get the hair 

ectly clean); then take a little clean flour aud rab 

t well in as before; then take a clean duster and clean 

the hair as before; then powder a little rosin, and rub 

it well in; then “rosin the bow” in the usual way, and 

you will find it will go as free and as beautiful as if it 

was new. And when clean, yon should never touch the 
hair with your fingers.—O. M. B. 


12766. — Fiddlers and Fiddling.—In answer 
to your correspondent “H. H., requesting to know the 
reason his bow slips and makes ‘squeaky and 
offensive” notes, I would suggest it is the fault of 
“him that boweth,” for if H. H.” will pay due ob- 
servance to the rules which govern “ fiddling,” he will 
see that he must press his fingers very firmly on the 
strings, and next, he mast hold his bow firmly, and pass 
it in a direct line between the bridge and the end of 
the finger-board. If the bow should deviate from that 
line, and wander too near the bridge, it will create the 
offensive notes complained of: or if the bow, en the 
other hand, be allowed to wander too near the finger- 
board, it will very likely slip, and squeaky notes be 
produced; or if the fingers are not pressed very tightly 
on the strings (never mind corns), the same disagree- 
able resulta will follow.— A. DEANE. , 


(12767.}—Puddling Fishponds, &c.— The 
thickness of the puddle should not be less than Sin., 
and if clay is plentiful, 12in. is a better thickness. 
Whatever the thickness may bo it should be worked in 
two layers, so that the imperfections of either may not 
be continaous through the whole mass. Two inches 
thickness of lime is sufficient. The same thickness of 
smith's ashes will do instead. Mixing gravel with the 
clay tends to prevent the burrowing of rats or other 
vermin, but it requires to be carefally done, so that the 
mixture shall be aniform.—C. B. 


112767. —-Puddling Fishponds, &c.—Yonu will 
need at least 2ft. of clay, use it as stiff as possible, 
and with a little water; well ram it down; if you can 
get a layer of cinders or ashes in your bottom, it will 
be better than lime.—Jack or ALL TRADES. 


[12770.}—Boring for Water Jet.—These wells 
have been in nse, undoubtedly, for several centuries in 
the north of France and Italy, but it is not more than 
‘ighty or ninety years since they became known in 
ngland and Germany. In August, 1823, Mr. John 

rood, of Tottenham, took out a patent for “ certain 


improvements in implements for boring the earth for 
water,” but the first modern well of great depth 
(which drew public attention to well-boring) was that 
bored by Mnlot for the city of Paris at Grenelle, com- 
monced in the year 1832, and water rose after incessant 
labour, on the 26th February, 1812, from the total 
depth of 1,798 feet. The well at Passy was commenced 
by Kind, in 1856, and water was struck on the 2ith 
September, 1861, at a cost of more than £40,000, the 
yield of water being 17,000 metres of water per 
day. There is a long account of it jast published 
in the Engineer. I wish that I conld give our valuable 
and valued friend, “The Harmonious Blacksmith," 
more information on this subject, but perhaps some 
talented correspondent will enlighten us beth on this 
matter.—Zax. : 


(12771.}—Colorado, U.8.—By National Line to 
New York, expeuse about £18 to Denver City, by 
steamer and rail; the cost of living I do not know. 
My information is derived from a friend who went to 
Denver with the same idea as “Emigrant.” He writes: 
The country is completely overdone by emigrants, 
there are thousands living at the varioas ranches 
throughout the state, working for the farmers, and re- 
ceiving their board and lodging only as pay. The soil 
may be good, but there is literally no water, and in 
summer if you succeed in growing anything the 
grasshoppers eat it. The climate, which is described 
as being the finest in the world, is tremendoasly hot in 
summer, and although the papers describe the winters 
as being so mild that cattle can be left to take care of 
themselves, at the time I write (the end of February), 
the ground is covered with snow 8ft, deep, and has 
been for six weeks; the thermometer is below zero. 
Cases of frostbite are frequent, and if I could get away, 
even ata loss, I should be glad.” In fact (from my 
friend's statements), the country is written up by 
Yankee land speculators, who have lots they wisk to 
dispose of to credalons investors. If you want to emi- 
grate, why not go to Canada ?—A Constant READER. 


(12771.] — Colorado, U.S. — “Emigrant” and 
others woald do well to write to U.S. Consul at Liver- 
pool to send them a copy of ! Information for Emi- 
grants,” an official work, by Edward Young, Chief of 
U.8. Bareau of Statistics, giving the only complete 
and reliable information to bo obtained about that 
country, and presented on a new plan by which one 
need not read more of the work than relates to the 
part in question. This will be sent to any one who will 
forward stamps to pay the postage. As to the best 
way of getting to Colorado I would recommend New 
York, as the fares aro much less than by auy other 
city. As I have never been in tho western part of the 
United States I cannot inform him as to climate and 
expenses. I woald heartily recommend him to go to 
New York by the White Star line of steamers, as they 
are by far the finest and best, as well as the cheapest, 
and whether Emigrant“ be a scientific man or an 
epicnre, he will find abundant means of enjoying him- 
self on this line, as I can testify. In case the consul 
at Liverpool cannot farnish him with the book, if he 
will publish his address, I will pat him in the way of 
obtaining one.— U. S. A., Washington. 


112772. — Bee Keeping. — Mr. Walton does not tell 
me the sizes of his hives, frames, or centre apartment 
inclosed by the movable partitions, c»sequently I am 
unable to give him other than general information. If 
his centre apartment contains sufficient for winter use 
I should certainly remove all the sealed combs frem 
the collateral sides, leaving them quite empty; farther 
I should overhaul the combs in the centre apartment, 
cut out all the sealed drone comb, and fill up the spaces 
with sealed worker comb cat from the collaterals, or 
from supers, althongh the former generally yield suffi- 
cient. The empty ends form comparatively dead air 
spaces, and may be made the means of drying, warm- 
ing, or feeding during winter or spring. A hot dry 
brick or bottle of hot water will give a good deal of 
warmth, a lamp of quick lime will dry the air in the 
hive, and a comb filled with syrup will forma ready 
means of spring feeding. I presume the hive is so 
made as to enable Mr. Walton to get at the collateral 
ends in winter without disturbing the bees, and if so 
they will form a capital means of ventilation; or the 
back of the hive may be raised, and the back of tho 
cover or honey board raised also, or if tho said cover 
be in pieces according to my own principle, the pieces 
should be set about one-sixteenth of an inch spart, 
after the bees have finished propolising, and a light 
sack or thin carpeting laid over it. I gave directions 
for transferring combs last week, and can give nothing 
more special on Mr. Walton’s behalf, as he does not say 
anything of the relative sizes of his frames, to or from 
which he wishes to transfer the combs: The great 
featare to remember in transferring is not to under- 
take too much ; get the upper part of the frames filled 
with comb, and fastened in by the bees, before attempt- 
ing to fill up the lower part, then the lower part having 
firm bearing on the bottom bar cannot fall, and will 
require little attention except from the bees.—C. N. 
ABBOTT. 


[12778.]—Boot and Shoemaking.—If “ Harry” 
intends to go in for rivet work repuire the tools that 
he will require are a pair of lasts, a size or two sizes 
smaller jthan his boots, bottom iron plated, an iron 
foot, a shoemaker's hammer, ditto pincers, bradawls 
and sewing awis, and a closing awl and stabbing awl, a 
shoe rasp about Sin., knife, sole tacks, and hack knife. 
The thin edge of the worn leather is lifted by the hack 
knife after the nails are cut ont, and the piece for 
repairs is thinned down to correspond and placed 
pet and all bradded down together.—Jack oF ALL 

RADES, 
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12774. — Harmonium Keys.— E. W. P.“ 
might purchase old piano keys for a mere trifle; these 
might be converted for the abore purpose. Josx rs 
WILLIAM FENNELL. 


(12776.] —Gas.— In our town (Macclesfield) we have 
formed a Gas Consumers’ Association (memberrhip 
free), and have held several public meetings to cor- 
plain of the gradual inorease of the gas billa daring 
the last two years, sinco the introduction of collecting 
the bills quarterly, which now average double for the 
quarter what they were for the half-year, and to protest 
against the injastice of supplying poor gas for tt: 
high price fixed by our Act, 4s., which orders 18-cande 
gas. The inorease in the bills is caused by the coal 
being exhausted too much, thereby making mor 
vapour of a less illuminating power, leaving the coke 
unfit for household use, and the gas of so poor a quality 
as to need a larger consumption to get a light at ali, 
in this way an immense amount of extra money ti 
squeezed out of the censumers. The meters in mo! 
casos register perfectly correct, but we complain of 
being foreed to burn more and to pay the same price 
per thousand for poor gas, when we need not consume 
so much if what we obtained was of good quality, whict 
would be secured by taking the coal out of the retort 
sooner. It is a carious problem that some towns charge 
ao little, and other towns are allowed by Governmes: 
to charge so much—far in excess of the difference ol 
the carringe or any rise in the cost of coals, and it is 
strange how few towns have a public photometer to 
show the quality of thegas supplied. Brighton is the 
only one I know of that has an official ins ead 
public photometer. Birmingham has a pablie photo 
meter in its town-hall, and Leek is fixing one in the col- 
lector's office. Birmingham charges 3s. 9d. per 1. 000. 
and allows 5 per cent. discount for cash Leek charges 
48. 2d., with Sd. discount for cash. Wolrerham ptos 
2s. 9d., Plymouth 28. 9d., Nottingham 38., Manchester 
8s. 2d., Warrington 88. 6d., Derby 8s. 5d., Macclesticid 
4s., London 8s. 94., Dies 5s. 10d., Beccles 64. 
Lowestoft 5s. 10d., Brighton 8a. 6d., Halesworts 
5s. 10d. ; Congleton lights its streeta froe. The abore 
eastern counties towns look very mach like s combina 
tion of gas companies, and much good wonld arise if each 
association increase and diffase what informatics 
they can gather. From the information we have m 
far gathered we find that wherever the gas is supplied by 
private companies much better satisfaction seems to 
be given, and wherever the ges works are corporsis 
property every element of dissatisfaction appears to be 
introduced either from ignorance or from the illəga! 
design of extorting extra money from the oonsumers 
for town improvements, &c., by supplying a poorer gas 
than the law allows, the gas committee knowing thst 
the town possesses neither inspector or photometer t. 
test the rubbish supplied. We desire to petitios 
Parliament to appoint a pablic auditor of gas accon at- 
qualified to test the gas at irregular times, and ts 
allow the maker a certain margin (say 20-candle gar 
and then give him a month's imprisonment whenere 
it is below 18-candle. The admission of the newspaper 
reporters to the weekly meetings of the gas oormmittee⸗ 
woald remedy much that is complained of, where tè: 
works belong to the ratepayers who are able to watch 
every other committee excepting this one, where there 
is the most danger of dishonesty and mismsanagemest 
A correspondent made some capital remarks in a pre 
vious issue, regarding the different values of the dif. 
ferent qualities of gas, bat wo ought to unite to > 
tain a really good quality, and then no one will object 
to pay a fair price.— R. A. HUNTLEY, Hon. Seo., Mac. 
Gas Cons. Assoc., Macclesfield. 


(12776.}—-Gas.—The illaminating power of gas 
is commonly ascertained by Bansen's photometer, the 
result being expressed in candles.“ Thas, if è 
sample of gas is said to be 16 candle gas,” it means 
that when barning from an Argand burner of par- 
ticular size, asarmoanted by a glass chimney of definite 
height, the rate of issue of the gas being five cubic fee: 
an honr, the light given by the gas is equal te tha 
produced by 16 sperm candles, each burning at th: 
rate of 120 grains an hour. To perform the expen- 
ment. H. J. W.” would require a small dark rooz 
and some expensive apparatas. It is evident ths: 
unless the rate at which the gas burns is known, it i 
not possible to get comparative results. A very rons? 
idea of the illamioating power of the gas may be 
obtained by a thin rod, such as a knitting-needle e 
pencil aboat a foot from a sheet of white paper pla-s 
against the wall; on adjusting the flame and 
sperm or paraffin candle at such distances that th: 
shadows prodaced on the sheet of paper shall & 
equally intense, the squares of the distances of th: 
lights from the paper screen indicate the comparatr: 
intensities of the lights. Thus, if a gas- flame at dt 
throw as intense a shadow as a candle at lft., the: 
11 1% the number of times the light of tœ 
former is greater than the latter. There is mez 
truth in H. J. W. 's“ remark that gas companies oft 
produce bad gas and good dividends; but the trazi 
ference of the concerns to Corporations or Boards :' 
Health is usually attended with difficulty, and alvar: 
with expense—two guineas a minute being a vr 
common price for appearing before a Parliamentam 
Committee. The suggestions that the illaminanz 
power of the gas should be a factor in es.imating w 
value is a good one, but many people are guilty -’ 
wilfal waste of gas and money by using bad or wom 
out burners. By paying attention to this subject, p» 
consumers may greatly improve their lights, and ema 
reduce their gas bills.—ALTRRD H. ALLEN. 


112778.]— Printing Metal Leaf on Silk as: 
Cotton. Let J. B. Sharpley try a varnish made al : 
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pint good methylated spirit and loz shellac, abont the 
same quantity of silver sand that has been washed clean 
and dried. Well shake it occasionally, and stand by to 
settle; when clear ponr off the clear and add loz. of 
either gam sandarach or pale resin; when clear, fit for 
use, apply with a camel's-hair brush, and apply your 
metal leaf and heater. The cost will not exceed 1s. 
I prefer naphtha for the job.—Jacx or ALL TRADES. 


[12779.]—Lightning and Thunder.—Quoestion 
No. 1 is not clearly worded. Lightning is not neces- 
sarily forked because not sheet. We have zig-zag, some- 
times nearly straight or curved, forked and sheet, aleo 
that very mysterious form called globular lightning. All 
these, even the last, I believe, have been imitated by the 
electrician. Real sheet VE is, if it ever ooours, 
very rare ; still it is possib 3. The ore sound of 
the electric explosion is a crash more like the breaking 
of glasa than anything else, me judice; the rolling is 
the effect of echo; however, the direction of the flash 
may prolong or modify the crash—astill, as on lofty 
mountain peaks and in other favourable positions, the 
rolling sound is separated from that of the explosion 
by a wide interval, we hear the true sound. 3. Violent 
vibration of atoms or molecules, which is equal to say- 
ing we know nothing about it.— M. Panis. - 


(12780.] — Turning Spokes of Carriage 
Wheels.—I believe that it is impossible to tarn a 
single spoke at once in a common lathe, but two may 
be turned at once, over half the circumference of 
each, by fixing them side by side in a sort of metal 
chuck at each end, holding them firmly and having 
centres on the outsides, to be carried by point chnok 
and point of back centre in lathe ; when both turned on 
the exposed sides take them out and reverse them in 
the fixings, and complete by turning the then exposed 
sides.— Z A X. 

(12780.] — Turning Spokes of Carriage 
Wheels.—If Amateur“ looks over indices he will 
see that this thing has been treated upon and illus- 
trated.—Jack or ALL TRADES. 


(12782.]—Full Moon.—The following are the 
dates of the full moons up to the end of next year :— 


h. m. 

1872. September 16 .. . 17 6 
October 18 . 38 35 
November 111ꝝ . 17 8 
December q 0 44 

1878. January 1 . . 423 
February 11 . . . 28 83 
March 18 . 17 44 

April 12 . . . 0 651 

May 11 . . . . 28 18 

June 0h. 19 1 

July 9. . . . . . 18 88 
August 32. . . . 1 52 
September . . 9 9 
October 5 . . . 17 81 
November 44 3 48 
December 3 . . .. 16 20 


—WILLIAM F. DENNING. 


[12783.]—Sash Planes.—These aro not exactly 
alike, and therein consists their value. The No. 1 must 
be used firat, and should be set a little more rank 
than the other. When that has been worked qaite 
down, take No. 2, which will take off about four fine 
shavings, and the moulding is finished. ‘ Science and 
Art” might learn more about work and tools by work- 
ing a few months in a shop than twenty yeara reading. 
—OLD PLOUGHMAN. 


[12763.] —Sash Planea.—If “Science and Art” 
planes down as far as he can with the No. 1 plane set 
rather coarse, he will find No. 2 will then take a shave- 
ing or two off, it set nice and fine; 20 No. 2 plane actes 
as a smoothing plane for No. 1, and leaves the work 
nice and clean.— PEACOCK. 


(12783.)—gash Planes.—The reason why they are 
numbered 1 and 2 is because No. 1 is used first, and 
takes off the greatest part of the wood to the shape re- 
quired. No. 2 is then used, and is made to take two or 
three shavings more off, even after the other had 
worked quite down, so that it will keep sharp longer, 
and work finer.—JoHN WALTON. 


LB. H.” bas also answered this query.] 


(12784.)—Libraries.—I notice that some libraries 
bave their names impressed on their books, &., by a 
series of small perforations close together in the form 
of the letters, in the same way that bankers cancel 
their cheques with the date, &c., and Government is 
going to mark ballot papers, &c.—Zax. 


: [12786.] —Photography.—1. Pack sensitised paper 
very tightly in an envelope that will exclade air as well 
as light. 2. A small quantity of carbonate ef soda. 
3. Place them face to face with a piece of millboard on 
each side of the pack, and wind a string tightly roand. 
4 Explained in replies to query 12656. 5. Use an 
ordinary copying camera.—J. W. N. 


(12788.] Design for Marble Inlaid Table.— 
If" M. and S.“ will have a really good and new design 
for a inlaid table let him only look on the numerous 
a church windows, and he will find all he requires. 
—MENZ. 

(12788.])—Design for Marble Inlaid Table.— 
„Marble and Stonemason has not said what sort of 
table, roand or square, or probably I could farnish the 
design.—JosErH WILLIAM FENNELL. 


{12789.] —Staining Fanlight.—The common or 
ass is what is termed fiusbed glass, that is, the 

colour is flashed on one side of clear glass; if you eat 
the colour off by acid you will have the clear centre, 
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or what part you please to operateon for your picture ; 
you can paint or draft. Ample recipes you will find 
in back numbera.—MuTuat Tox. 


(12799.)—Staining Fanlight.—Perhaps “ Ken- 
dal Saddler“ means the glass done as follows i—A 
sheet of coloured glass is laid on a sheet of white glans, 
and melted together in a furnace. Then the surface of 
the coloured glass is covered with paraffin and wax, and 
smoked over a candle. The design is then drawn 
throngh the glass and eaten in right through the 
coloured glass by fluoric acid, which leaves the design 
in white glass.—C. B. 


[12789.] Staining Fanlight.—What “ Saddler” 
speaks of are etched npon plated glass for the poe 
by the action of hydrofinoric acid. The glass is to be 
got at the glass warehouses.—Jack OF ALL TRADES. 


[12789..—Staining Fanlight.—The glass alluded 
to is not stained (except the yellow), but is manufac- 
tured as coated glass, the chief part of its thickness 
colourless, but with a uniform coat on one side, of 
either the strongest red (miscalled ruby) or the 
atrongest blue. I have never seen it coated with green, 
or any colour bnt these two, nor with these in less 
than their fullest intensity, kor with both sides coated, 
thongh any such varieties would he more available. A 
third kind, however (yellow), is plain glass uniformly 
dyed over one side with the silver stain. Taking any 
of these, and covoring its coloared side with Branswick 
black, when this has dried you scrape it from the lines 
or forms that yon desire to be white, and a glass 
embosser” will then pour fluorio acid on it, which 
etches away the coloured oat where thus exposed. If 
a printed page or impression of a woodcut be applied 
with its face to the clean glass, and then the acid 
(either in gas or a wenk solation), even the printing: 
ink will protect what is under it, while the paper will 
not, thus reproducing a fuc simile with the colour for 
black. Gaseous acid leaves a perfectly dead surface, 
but the liquid a semi-polished one, less fit for a sun- 
blind.—E. L. G. 


(12792. —Tempering Needle. — They are best 
as hard as they will go at each end, and can with care 
be easily soldered without softening.—Jack OF ALL 
TRADES. 

(12792. Tempering Needle.—I think this ex- 
tract from Brewster's '' Magnetism” will answer the 
question :—“ With regard to the best mode of harden- 
ing and tempering needles, Captain Kater found that 
when a needle is considerably hardened throughout, its 
capacity for magnetiem is diminished. He found that 
the needle was susceptible of the greatest directive 
pover when it was first hardened uniformly at a red 

eat, and then softened from the middle to within an 
inch of its extremities, by using a degree of heat which 
is just capable of making the blue colour, which is 
thus produced, to disappear.” I should try coaguline 
as the means of attaching a weight to the needle, and 
not heat of any kind, which I think could not be ap- 
plied with safety to a finished needle.—E. T. E. 


(12793.] -Tempering Needle.—The harder steel 
is left for magnets the better it retains its magnetism, 
therefore leave your needle as hard as the circam- 
stances will allow. The hot solder will, of course, 
draw the temper of the part it is applied to.—Zax. 


[12798.}—Oll of Peppermint.—Take your herb 
fresh gathered, when the bloom is just about to open, 
and place in a still with a quantity of water. Draw 
over one half, separate the oil from the water, aud 
return the water to the still; take the old herb out, 
and replenish with more; put the still head on, and 
distil as before. You will need from five to six pounds 
of herb to get one ounce of oil.—JAcK OF ALL 
TRADES. 

n2794. —Ammoniacal Liquor. — T waddle’s 
degrees of gravity are equal to 5 degrees on 2 hydro- 
meter, in which water is 1,000. Thus, 1° T. = 1,005, 
2° T. = 1,010, 5° T. = 1,025. In other worda, to con- 
vert, Twaddle's “results into degrees of real gravity 
(with water = 1,000), multiply by 5, and add 1,000. If we 
divide the real gravity by 100, we obtain the weight in 
pounds of one gallon measure of the liquid. Thus, 
1025 — 100 = 10-25lb. for the weight of a gallon. 
1 J. W.” has now only a simple proportion sum before 
him. As 10°25: 1 = 2340: : 2185; the number of 
gallons in 1 ton of the liquor at 5° „Twaddle.“ 
ALFRED H, ALLEN. 

(12796.] —The Spanish Language.—There is a 
Spanish Ollendorf ” published. I do not quite agree 
with E. L. G.” (reply 12843, p. 545) about the value 
of the four auxiliaries, and the Spaniards have well 
dropped the use of fener, The Portaguese, who, like 
the Spaniards, have ser and estar, still employ ter as an 
auxiliary. The correct use of ser and estar is a great 
nuisance to foreigners, aud it appears to me very sin- 
gular that estar, derived from the Latin sto, should be 
used to express s temporary condition. I do not be- 
lieve there is any better way to learn a language than 
by grammar and dictionary, with a newspaper. Trans- 
late a part of it into English one day, and back into 
Spanish the next. Arperio crede.—M. Panis. 


112796.) — The Spanish Language. —I am 
acquainted with five or six Spanish grammars, and 
find the best to be Del Mar's, which I have successfully 
recommended to many.—PEDRO. 


12708.J— Air Vessel on Suction Pipe.—The 
pump barrel being so much as 20ft. above the water in 
the well one should know the speed of the pump-bucket 
in order to judge whether the air vessel is of use or 
not. At 20ft. above the water level the pressure of the 
atmosphere which forces the water up into the vacuam 
produeed by the apward stroke of the pump-backet, is 
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reduced to about one-third of its normal pressure, or to 
about bib. per square inch. If the speed of the backet 
be considerable thie pressure may not be sufficient to 
cause the water to follow the bucket fast onough, and 
when is has arrived at the top of its stroke a void would 
be left underneath it, and before this could be filled by 
the rising water the bucket would have begun todescend 
again. This would both reduce the quantity of water 
lifted at each stroke and would cause a shock to the 
whole machinery when the bucket should come sud- 
denly down and meet the water ; but with an air vessel 
below the barrel the compressed air, expanding, assists 
to make the water follow the bucket more closely, and 

erhaps perfectly; the 1 depends upon the re- 

tions which exist between the size of the suction pipe, 
the speed of the bucket, and thecapacity of the air vessel. 
For these reasons it is best to place the working barrel of 
a pump as low down as possible; then the fall or nearly 
full force of the atmospheric pressure causes the water 
to follow the bucket closely. Bat ander some circum- 
stances it may be well to place the working barrel, as 
in this case, considerably above the water level; but 
in that case an air vessel would be required to effect 
what I have pointed out. This isthe way in which, 
it seems to me, the presence of the air vossel is to be 
accounted for.—C. . 


112798.) -Air Vessel on Suction Pipe.— With 
a column of water of 20ft. by Gin. there would be a 
violent concussion consequent upon patting into 
motion and stopping suddenly at each stroke, which 
would probably burst the pipe but for this air vessel.— 
A., Liverpool. 

(12799.]Speoulum.—The glass disc from which 
I worked my speculam was a piece of ordinary thick 
rough plate glass. After being smoothed it is now lin. 
thick, so I suppose at first it was ljin. It was 
sad into a roughly circular form by the makers, 
and 1 finished the edge on a grindstone by hand.—a. 
Wootszy BLAckLock. M.D. 

(12804. — Fixing Photographic Prints. — l 
“One in a Fir” either bas his fixing bath too strong 
or keeps hia prints in too long and not long enough in 
the toning bath. The strength of fixing bath ought to 
be—hyposulphite of soda, loz. ; distilled water, 6vz.— 
NOTURB. 

(12804.]—Fixing Photographic Prints.—All 
prints toned by chloride of gold change their purplish 
hue to a ruddy brown on immersion into the hypo- 
sulphite bath, bat those which are sufficiently printed 
and toned in the first instance recover their proper hue 
between the fixing and washing operations. An anid 
condition of the toning bath, however, will produce 
pictures which are flat, atale, and unprofitable.” — 
S. BOTTONE. 

[12812.)—Water for Aquarium.—The water 
must on no account be drawn from a well or pump, 
and, indeed, any kind of water that is used for drink- 
ing is nnGt for the aquarium. The best water is that 
which is drawn from a river or poud. Ordinsry raiu- 
water will, however, answer all purposes, provided that 
it be clear, and that the butt from which it is taken has 
been provided with a cover. The water sapplied br 
the water companies is filtered from nearly all animal 
and insect life, which constitutes the natural food of 
the fish, Ko. Do not change or renew the water. A 
little may be added as evaporation takes place, bat 
none must be taken away. Any farther information 
required will be given with pleasure.—James DIOK. 


(12817.]—To Chemists.—The blue colour is not 
due to any impurity, but is a pecaliar action of tho 
solution upon the light. If aquantity of qainine solu- 
tion be viewed by the light which has already passed 
through a glass vessel filled with a similar liquid, no 
coloration is observed in the second quantity. The 
“ fluorescence is also destroyed by addition of an 
acid not containing oxygen—such as hydrochloric acid 
—while any oxygenised acid restores the blue colora- 
tion. The precise physical cause of the colour is that 
quinine (like tarmerio, ivory, petroleum, &c.), has the 
power of changing the refrangibility of the altra- 
violet rays of light, that is, lowering the number of 
vibrations per second, and 30 bringing these rays 
within the limits of our range of vision. The effect 
is made more visible by using light which has been 
deprived of the less refrangible rays by passage through 
purple- blue glass.—ALFRED H. ALLEN. 


112817.) —To Ohemists.—The solution of sulphate 
of quinine is yellowish white by transmitted, and sil- 
very blue by reflected, light. We can give no more 
satisfactory reason for this than we can for a rose 
being red, or grass green. The usually accepted ex- 
planation of the blue reflection from the surface of a 
solution of qainine sulphate, is the following :—“The 
highly refraugible actinic rays (usually invisible) 
become degraded into luminous rays of less refrangi- 
bility on striking the surface of such aliquid.” Hence 
these rays, then, become visible. This peculiar pro- 
perty is termed " fluorescence, and is possessed by 
several liquids, among which the followiug are conspi- 
cuous:— Petroleum, aqueous iofasion of horse chest- 
nut bark (scaline), tincture of Datura stramonium 
seeds, alcoholic solution of chlorophyll, aud tiactare of 
tarmeric. Urauium glass is also highly flnorescent.— 
S. BOTTONE. 

(12919. —Stains in Wood.—Cyanide of potas- 
sium; very efficacious, but very poisonous; price, 
about 18. per pound.—S. Bor rox R. 


12822. — Extracting Opium, &:, feom 
Poppies.—Opium is obtained from the white poppy. 
Papaver somniserion, by making insisions ia the uu- 
ripecapsule. A white milky jaisa exades, wich is 
carefally collected aa 3000 as it acqtires san iat oa> 
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sistency to admit of its being seraped off. Poppy oil 
is also largely prepared from the seed of the above 
by the ordinary mode, viz., grinding, and pressing the 
meal thus produced between hot-plates in a hydraulic 
or other press. No use, that I am aware of, is made 
of the red colouring matter from the ordinary poppy, 
P. Rheas. It may be extracted by alcohol.—S. 
BOTTONE. 


(12823. —Gochineal Blud.—It is a property pos- 
sessed by colouring matters generally to form insoluble 
oom pounds with lead oxide; such compounds are techni- 
cally known as laces. The body in question has been 
studied by Preisser so long ago as 1851.—8. BOTTONE. 


[12824.]—Magnesium.—Chloride of magnesium 
is prepared by dissolving magnesia or magnesium 
carbonate in hydrochloric acid, mixing the liquid with 
chloride of ammonium, evaporating to dryness, and 
igniting. Mix 900 grains of this product with 150 grains 
of fluor-spar, 150 grains fused common salt, and 150 
grains of sodium ent into slices. The mixture is thrown 
into a red hot earthen or iron crucible, which is then 
covered and again heated. When the action has ter- 
minated, the fused mass is stirred with an iron rod to 
pemo the union of the globules of magnesium. It 

then poured upon an iron tray, allowed to cool, 
broken ap, and the globules of magnesiam separated 
from the slag; they may be collected into one globule 
by throwing them into a melted mixture of chlorides of 
magnesium and sodium with fluor spar. Do not heat 
too strongly.—ALFRED H. ALLEN. 


(12846.}— Rowing.—Second kind of lever: the 
blade of the oar being the fulcrum, the power bcing 
exerted at the handle, and the boat being the weight 
sois g at tho point of contact of the oar and the boat. 
— EWIs. 


(12819.])—Separating Lenses.—Soak them for 
an hour or two in spirits of turpentine. Lenses are ensily 
cemented together by pouring a few drops of the best 
Canada balsam into the concavity and gradually lower- 
ing the convex-lens into it, in such a manner as to 
avoid the formation of air bubbles. The lenses must 
be then clamped together until the balsam is dry. No 
difficulty attends this operation. — . Borroxx. 


UNANSWERED QUERIES, 


—— > ———_—— 


The numbers and titles of queries which remain un. 
answered for fire weeks are inserted in this list. We trust 
our readers will look over the list, and send what infor- 
mation they ean for the benefit of their fellow contri- 
butors. 


Since our last “Jack of All Trades” has answered 
433, 12468; L. C.,“ 12460. 


Tar Pavement, p. 521 

Brick and Tile Glazing, 528 
Consumption of Alcohol, 522 

Angles of Incidence and Reflection, 522 
Photo.-Lithography, 522 

Electro-plating and Coppering, 522 
Thermo-Electric Pile, 522 

Lamp for Blowpipe, 532 


QUERIES. 


— — 


(12878.]—Overshot Water-wheel.—An overshot 
wheel, 30ft. diameter and IIft. wide, is now running 
18in. deep in the tail water. What power would be 
gained, if any, by lifting this wheel entirely free from 
this tail water ?— PERCIVAL NORTON. 


[12874] — Decaying Wood.—Will any fellow reader 
kindly advise what is best for the seats of a church 
(restored only five years ago) which are actually rotting ? 
large patches of fungus appear indiscriminately on 
floors and seats, but always where there ia a joint. It 
is almost confined to north side of church, where there 
Is least sun.—CHURCH WARDEN. 


[12875.)—Sulphate of Manganese.—Will some 
obliging reader give details of the manufacture of this 
salt as prepared for the oslico printer, stating propor- 
tionate quantities of acid and oxido to be used, time 
occupied and heat employed? Also quantity obtainable 
from one ton black oxide of manganese ?—Tyro. 


112876.) Electro-Plate.— Could any of your rub- 
scribers inform me what is the composition of plate 
powder, and how does it act on the silver ?—MmgcHANIC. 


12877.) —Photography.— Would some friend kindly 
tell me why the front portrait lenses are cemented 
together—mine having come apart? What cement 
could I put them together with? Arethey cemented 
only round the edges of the glasses or all over, and does 
it matter if they are left apart ?—Pracock. 


12878) — Electric Bells.—I am anxious to fit an 
electrio bell in my bed-room to give notico if a window 
should be opened at night. Will any of “ ours” learned 
in eloctricity, state what battery I should make, its 

rength, and how the bell is made? The distance 
between bed-room and window is about 10 yards.—H. 
MACKINTOSH. 


[12879.])—Curious Occurrence,—A day or two ago, 
an ordinary tumbler that had contained water in which 
had been placed citrate of magnesia (but which at the 
time I speak of was quite empty), suddenly cracked 
with quite a sharp sound, and on my attempting to take 
it up. came in two. Could any one kindly give an ex. 
planation 7—CanA Doc. 


112880.) - Oxygen Gas. — Substitute for Gas 
Bag. — Would some fellow reader kindly give me an 
opinion as to the feasibility of the following idea to d. 
away with gas-bags or gas-holders for the lime-light. 
Dentista carry their nitrons oxide in an iron retor! 
about the size of a mercury bottle (1ft, long, Sin. dia- 


meter), into which (so a dentist has just told me) 100 
gallons of gas is compressed by hydraulic or steam 
power. If 100 gallons of oxygen could be compressed in 
this way the gas could be used directly from the retort, 
and the pressure might, I imagine, be regulated by the 
stop-cock, and the supply would be sufflœient for nearly 
four bours. The difficulty with me (in the absence of 
steam power and hydraulics) is how to compress. Could 
same be done in this way? Geta mercury bottle fitted 
with stop-cock, put in sufficient oxygen mixture to 
generate (say) 30 gallons of gas, turn off the cock so that 
no gas could escape, place over fire, leaving the heat to 
produce generation, and generation compression; the 
residuum of the mixture after generation occupies but 
a very small space. Would the experiment bea dan- 
gerous one; if so, how would be the best way to guard 
againat such danger ?—J. M. 


eor] — Condensing Engines. — Would some 
obliging correspondent answer the following:—1. Why 
is the pump which withdraws the injection water, &c., 
called “air pump”? Is the name justified by the 
“small portion” of air (as engineers term it) mixed 
with the water, which, when meeting with the hot steam, 
is expanded, and thus requires a larger pump than 
would be required for withdrawing simply the injection 
water and condensed steam? 2. What isthe quantity 
of air in water, is it about a2,000th part? 8. In ordinary 
condensors, what would be about the average increase 
in the bulk of this air, through being heated by the 
steam? 4. Would the boiler, with steam up to 15lb. 
pressure be liable to burst, seeing there is 15lb. of air 
on outside; or is the steam indicated in excess of the 
atmosphere? Some common renge answers, without 
going into algebra, &., would oblige an—ENnGLisH 
MECHANIC. 


(12682.]—Vision.—When I place a card between the 
accompanying figures, they do not at first anite so as to 
give a perspective view, but seem to move towards cach 


other till the proper effect is produced. What is the 
cause of the ap nt motion of the figures towards each 
other ?—Paut GREGOR. 


(12883.}—Foul Air.—Has an instrument, thermo- 
meter, indicator, or register of some sort ever been 
made to find out the state or quality of gases con- 
taminating the atmosphere of a room? I mean gases 
besides the atmosphoric air.—E. C. 


ſ12881.] — Evening Classes at University and 
King’s Colleges.—Will some brother reader inform 
me from his own experlenco or knowledge, whether the 
evening classes at King's College or those at University 
College are likely most to suit the purpose of an under- 
graduate reading for the degreo of B. Sc. at the London 
University, with his reasons for such selection? Would 
the evening classes at ei‘ber college be sufficient for 
this purpose, if supplemented by private study? 
I should also be glad to know what would be the ad- 
vantage of entering as a matriculated, rather than as an 
occasional, student.—CERVUs. 


[12885.] — Seaside Telescope.—I live by the seaside, 
and want a telescope for the hand. Upto what size of 
object-glass misht I go, and should there be more than 
one draw? Is it not a fact that the more draws to a 
telescope the leas perfect the instrument acts?— 


NosILLOC. 


(12886.] — Smoky Boiler Furnace. — I have a 
2-horse vertical boiler with 10 tubes 2in. diameter, and 
find great difficulty in keeping steam up; the fire burns 
dead, apparently without draught, and fills the room 
with smoke. A 6in. elbow connects the boiler with 
chimney (which seems to have a good dranght) but one 
day’s use clogs boiler tubes nearly up with soot. Is it 
possible to produce a better draught without inter- 
fering with chimney, by means of a fan or some other 
appliance 7—SmMOKED OUT. 


12887.] Drum for Wire Rope.—Will some one 
1 tell me ef a simple and accurate way to find the 
length of wire rope a drum will hold, single coil; a drum 
(say) 8ft. diameter, 5ft. between flanges, rope lin. dia- 
meter ?—TANTALUS. 


[12888] — Screw Cutting. — Would “Apprentice 
Turner“ (let. 4762, p. 589) or any other reader kindly 
inform me the best way of compounding wheels for 
screw cutting—i. e., to cut threads with over two wheels 
with leading screws from j pitch to 2, 4,6, and 63 threads 
per inch? I have Elliott and Greenwood's works, but 
I desire a more abridged method.—HioK. - 


(12869.}—Tempering Drills.—I am a lead miner, 
and bave hitherto sharpened my own tools with success. 
We have now come to a rock, composed, out of 100 parts, 
of 52} per cent. of carbonate of lime, 41 per cent. of 
silica (or flint), 4} per cent. of oxide of iron, and the 
remainder sulphate of iron and magnesia. We use the 
best cast steel drills, but I cannot temper a drill that 
will stand this stone. Can any reader help me out of 
this difficulty? Will any chemical added to the water 
effect my object, and what? —LERAD MINER. 


[12990.]}—Faulty Negative Bath.—Will some of 
our photographic readers kindly tell me how to rectify 
a negative bath (about a pint) which will not give 
enough intensity in the whites? I have just been copy- 
ing a cartc-de-visite portrait, and when I print from it I 
find t).e face is not dense enough, although the plate is 
fully intensified in other parta.— Hypo. 


[12891.]—Wheels for Lathe—Will some kind 
patteru-maker give instructions for marking and cut- 
ting the teeth in bevel and other cog-wheels? I have 
turned tho patterns in the lathe.—A TURNER. 

(12992.]—Clutch.—I shonld feel obliged if “Jack cf 
All Trades,“ or srmo other correspondent, would 
give a description of tho best form of olutch for expe- 
ditiously throwing drum barrel in and out of gear with- 


out stopping engine. Any information on the aber 
subject would greatly oblige.—Cruro Bacnu. 


j12893.}—Charcoal as a Fertiliser —I bare 
heard it said that dressings of charconl are very vaia- 
nble to vegetables and flowers; will some reader who 
tborouchly understands the nature of charcoal tell wa 
what kind of vegetables it is suitable fur, and whet 
kinds of flowers, as well ag fruits, are bene ited by u. 
and how it ought to be used, and what quantity: 
WAN TS TO KNow. 


{12894.]—Bees.—Can any correspondent inform mei 
our English bees have been introduced into New 
Zealand and Australla — Joux WALTON. 


(12895.])—British Museum —Can any one give thse 
dimensions of the great reading-room of the muses, 
and the weight of iron used in constructing riba, 
girders, &c.—JoHN WALTON. 

{12896.] HElectro-Metallurgy.— Mr. Sprague states 
(No. 381. p. 423), writing about a singla acid battery, 
“the silver is platinised after the cell is complete+” 
Will he kindly explain how? and if it will not alter the 
action by putting in the platinising solution ? — K W. P. 


2897) —Cleaning StoneCarving.—I bave a stone 
(carved) vase made of rather soft stone, which has grg 
dirty. Will some one favour me with a recipe (or clea nir 
it, as I cannot get into the recesses very well with a 
brush ?—R. W. P. 


[12898.]— Light Wheels.—I am about making 6 
pair of light wheels, and would like to know how to get 
the bevel of the shoulders of the spokes where they fit 
against the nave, without first planing them up square, 
as I have never seen wheelwrights plano tbem. I 
should also like a description of the simplest form af 
chuck used for turning the spokes of wheels. Is there 
any kind of wooden chuck easy to make that would 
answer the purpose? -A NOovIcE. 


(12899.)—Keeping Flowers in the — 
Will sume of your gardening correspondents be hicd 
enough to tell me how to keep geraniums, fachsias, 
verbenas, calceolarias, and such flowers in the winter? 
I have no frames or conservatory. Would it be saficseat 
to hang them in a dry room ?—C. N. W. 


[(12900.}— Aome Skates.—I have heard such differ- 
ent opinions expressed about those skates that I should 
be glad if some one who has had experience in them 
would tell me what they think. Are ther liable to tear 
off the heel of the boots, as I have heard they do; and 
are they good to learn figaure-skating upon ?— C. N. W. 

(12901.]—Split in Thumb Nail.—Can any ef the 
readers of the ExoolLisH MECHANIO recommend s eure 
for a short eplit in the thumb nail. I have tried a per- 
manent plaister; bat this seemed to dry the nail, and 
make matters worse. The ailment is of a year’s stand- 
ing.—M. A. 

(12902]— Whitworth Scholarships, &c.—Can 
any reader give me the number of marxs obtained by 
the successful candidates for the Whitworth Schviar- 
ships and Royal Exhibitions, 1871 and 1874. —8. W. 

AYES. 


[12903.]—Dulcimer.—Will some one tell me how to 
make a duloimer?—C. M. B. 


[12904.] — Needle in Telegraph CoiL— 
Can any kind reader inform me how I coald tix a maz- 
netic-needle in a telegraph coil so as that it would not 
oscillate after current being stopped ?—C. M. B. 

(12905.]—Coil.—I have made a coil according to the 
instructions given by Glauphus “ on p.92 of Vol XIII. 
bat I fail to get the slightest current whatever. I mada 
it as follows :—Firat, I made reel or bobbin 6in. overall, 


|84 disc; and secondly, I wound on for the primary 


three layers cf No. 16 cotton-covered wire; third, for 
secondary I wound on half a pound of 32 cotton-corerad 
wire. Insulated secondary from primary with thick 
note paper. I soldered all the terminals with commae 
solder and sine dissolved in spirits of salte. I used a 
small Smee's cell, and tried a quart Bunsen cell, bat to 
no use. I soldered one part of contact breaker to one 
end of primary and other end to handle of battery. I 
soldered one end of secondary to other part of contact 
breaker. If “Glauphus” will kindly come to my 
assistance I shall feel very much obliged to him—D 
STRATHERN. 


12906.) American Vermilion—Whet are the 
details of the process for manufacturing American ver- 
milion—a pigment whose name sufficiently describes its 
colour; but which, on being ground, changes to orange? 
Frem examination I believe it to be a dichromate uf 
lead; but it must, from the low price at which itis 
sold, and the circumstance that grinding woald destroy 
the colour, be prepared otherwise than by projectiag 
chromate of lead into melted nitre This proceas, 
moreover, seems with oommercial chrome yelow to 
yield an orange yellow, perhaps through some fault in 
maovipulation.—CAaNaDIAN. 


(12907..|— Painters’ Colours.—What is the best 
available work on the manufacture of pa intors' colour: ? 
Has the promised volume of Richardson gud Watts 
„Technology Relative to Pigments” yet appeared, and 
if so, is it procurable separately.—CANADIAN, &. 
Catherine's, Ontario. 


(12908.)—Brass Moulding.—Will “Task of All 
Trades,“ or some otl.er practical reader, tell me how to 
make sand strip off a brass casting, one thut has a deal 
of travel ?—MOoULDER. 


[12909.] - Economy of Coal.—I should be obliged 
by replies to the subjoined queries. 1. The greatest 
weight of water evaporated by burning ome pound of 
coal: state atmospheric pressure, and the kind of eval 
employed. 2. If when coal is burned in a furnace into 
which it is carried by a ourrent of air in the form of 
dust, more heat is developed than when introduced by 
ordinary mechanical feeding or by a competent stoker. 
8. What is the smallest recorded consumption af coal 
per hour for indicated horse- power? State kind of coal 
used; how supplied to furnace; steam pressure in 
boiler; ditto working pressure at commencement ot 
stroke, amonnt of expansion, and vacuum. I lately 
saw aastatement in the Times that a tug-buat workice 
at 300lb. pressure consumed rather less than 210. per 
horse-power per hour. In Government steamers the 
average consumption was stated to be more than dontis, 
bat Sir Spencer Robinson saya the Achi ller ov one oces- 
sion only required 1:400lb. per horse- po. er par hoar. 
Bee Varai Science. Ina later stetemept.. dhe Times, it 
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hiyas asserted An economical results to those in the 
tug were obtained at a pressure not exceeding four 
¢{mospheres.—THE HARMONIOUS BLACKSMITH. 


_ [19910J]—Welding Angle Iron.—Conld any of 
the numerous readers of the EncuisH Mecuanro give 
a few hints as to the best way to weld angle iron, 
An. x Sin. x jin. turned to a hoop 4ft. diameter for end 
‘ef boller ?—N. B. 
11.J—Variegated Maple.—Will some reader 
‘oblige by informing me whether this shrub is grafted or 
added, and on what destription of stock, together with 
«the time ot yess when the grafting or budding should be 
done 7—8. E. C. 


112912] — Tooth Paste.—There is one pasto which 

es under several names, one of which is cherry 
th-paste; the colour is red and the flavour that of 
cloves. Recipe will oblige—S. E. C. 


112918] — Cooking for Bachelors.—Should I be 
g too much if I a pea! to some of “our” fair 
geaders for assistance in matter? There must be 
per ol your readers who, like myself, are often at a 
know what they can have for dinner by way of 
obange, and for whom the cookery books do not oon- 
+@escend to 9 eve recipes. These books are written for 
; and not for those in a state of single blessed- 
- mess. I am obliged to gather hints on the subject from 
fiends, bat even then the number of dishes is not very 
varied. Will somo one add to the number ?—BacHE Lon. 


(12914.}—Eminent Barbers.—Will some kind cor- 
respondent give me some names of eminent men who 
were barbers in their earlier days ?—Razon. 


(12915.)—Harmonium.—!I wish to build one with 


_ the bellows, the size ef which is S4in. x 174 
| fall llin. The feeders are 19in. x 17}in. each. 
| bellows large enough? What kind of springs must 
I nse for the inside of feeders? How must the pan or 
soundboard be arranged? I wish to use four pallets— 
one pallet to cover two sets of channels. 
channels cut? are they cut with the grain or across? 
Instructions how to make the pan would be thankfally 
, geceived. Also h 
each bar shall be ander the centre of key ; the distance 

each bar, &c. I should also like to know how 
' the peronadion system is applied to the harmonium, and 
what is its effect? I wish to have a small wheel on the 
end of the feeder levers. Can I do this, and would thè 
friction be more or less than by the usual way of 
blowing ?—Ienonamus 


2916.)—Grinding Edges of Watch-Glasses.— 
Wil some friend kindly tell me the best method of 
Grinding down the edges of watch-glasses ?—F. E. 


17.}—Coloured Tiles.—Will any reader kindly 

orm me through your columns how red clay tiles are 
blacked in imitation of Staffordshire tiles, and, if by a 
wom position, how to make and apply it —K. 


zds] Water Power.—What isthe most econo- 
mical working apparatus Jor utilising a small stream of 
water, the fall not above 4ft.?—L. W. D. 


(12019.)—Pianoforte Hammers.—I have lately 
eovered the hammers of a cottage” with taper felt (the 
eld felt being entirely worn through) but I find the tone 
excessively weak since it was done. How isthis? The 

‘felt was good and bard, and I pompressed it as much as 
possible in patting it on. I found in stripping off the 
Old felt, that just where the hammer strikes the string 
the felt came off easier, and of course I looked for the 
‘-@ause, and I found (or fancied so) that there was no 
r applied just in that place —i1. e., the front of the 

er. Was I right or not, and has this to 
do with the weakness of tone? Can our cal 
friend “The Harmonious Blacksmith” throw a few 
ks of light on the subject 2—Iononambe. 


(12920.}—Barlow Lens.—Will F. R XB.“ be kind 
enone? to give the best distance for placing the Barlow 
lens from the oyepiece, in a bft. refractor, Sjin. aper- 
ture ? Length of tube carrying eyepiece, Ain.—J. 
[12921.)—Enormous Shell —I have been informed 
. that there is a monster shell at the International Exhi- 
bition, weighing five tons. If there be such an enormous 
missile, I should feel obliged for dimensions and weight 
of shell and gun.—Locan. 


[12922.)—Sail for Canoe.—I have a canoe for which 
I want to make a sprit sail Will some brother sub- 
ee oe me mear as 2 what size Da she will 
carry e'canoe is n. long, beam in., weight 
between 401b. and 501b.— Ros Roy. . 


| (19028.}—Arithmetical —Can any one suggest any 

method shorter than that of indeterminate equations 
| for solving the following problem? What number being 
divided by 47,474 will leave a remainder 4,747, being di- 

Aided by 4,747 will leave a remainder of 474, being 

divided by 474 will leave a remainder of 47, being 

divided by 47 will leave a remainder 4?’—H. H. 

[02934] —Buying a Telescope.—Will some one 
advise a novice how to spend five or six pounds in buy- 
fng a telescope? Would a refractor or a reflector be 
dest? If I could make the tubo myself, and spend the 
above sum in mounted object and eyepieces, 
zoala there be anything gained worth the trouble.— 

RIEL, 

'[1925.]—An Experiment.—Given. A compart- 
ment (airtight) with a capacity of 30 cubic feet. Sus 
pent from the top of this compartment there hang 

o piecos of platinum sponge, each one being 2ft. 
Square and lin. In thickness. The point of suspension 
being in connection with wires to carry off the heat of 
the combination of HO; in the form of electricity. The 
compartment to be filled with the gases HO, to the 
pote of the atmosphere (151b.) How long would it 
a to make the gases combine by this means —V UL- 
NITE. 


(12938 ]——-Weather Glass.—Will any of your 
readers inform me how the loss of mercury will affect 
the registering of a barometer the old clock-face style, 
and if it is possible to make correct deductions from it? 
—DREMOSTHEN ES 


. 112927.) —Comets.—Has the comet that so much has 
deen said about lately beon seen; if so, how, when, and 
where? Is it possible for a comet to appear and disap- 
ar in two days; If 80, how? 
JEMOSTHENES. 


ie 


Replies will oblige.— 


eight rows of reeds. I have had no difficulty in making | 
174in., and the 
Is the | 


How are the | 


ow to arrango the pallet bars, so that | 


[12928.)—Test for Phosphorus. — Would some 
chem ical reader kindly give me a test for the presence 
of phosphorus ?—Q. Q. 

D Ana as any of dur chemical 
friends please state the modus operandi of detecting the 
presence of china clay, and also the quantitative 
analysis of the same in calicoes 7?—OaLico. 


[12980.)] Wheat .—~ Can any of your 
readers give a ma ee plan of ysing, or ascertaining 
by other means, the percentage of starch contained in 
any given samples of wheat? Also, if there is an 
means of estimating the strength and purity of star 
to obtained ? Please be as plain as possible, es Iam no 
adept at chomistry.—J. T. O. 


[19931.}—Brewing.—Oan any of your readers give a 
recipe for making drinkable good beer put into a musty 
barrel by mistake, and also how to more fully extract 
aloohol from malt? I cannot get the beer strong enough 
from mere malt and hops.—Youna BEGINNER. 

[12982.)—Strength of Hairspring.— Will “ West 
Oornwall” kindly inform me how the strength of a 
hairspring is determined upon by the size and weight of 
the balance? Also, how to tell the number of vibrations 
requisite per hour ?—A YouxG JOBBER. 

[12988.] — Skewbacks of Camber Arches. — 
I should feel obliged if some of your readers would 
please to explain in your valuable paper the rule b 
which the skewbacks of camber arches are obtained. 

| I find that many authors say that the skewbacks should 


| 
i 


| 


be inclined at au angie of 60°. If this is right it is oot 
followed out in praotioe here, as I find that the inclina- 
tion of the skewbacks of an arch over a 2it. opening, is 
not the same as over a 7ft. o g. Ihave also seen 
an arch whose joints are tuck pointed, as per sketch. 
Is it right? If not, how should it be?—Am ANXIOUS 
BRICKLAYER. 


(12984.)—Organ.—In planning a soundboard as 
directed by “J. D.“ (Vol. XIV., p. 483), he directs a cer- 
tafn number of the base pipes to be placed at the treble 
end of the soundboard, and he directs separate slides 
for the stopped diapason—one for the bass and one for 
the treble—this, of course, taking up the space of two 
distinct rows of pipes; but this arrangement will admit 
of the bass or treble being shut off at pleasure. In the 
open diapason but one slide is used, therefore this row 

pipes must be either wholly open or shat. Now, as 
the performer may wish to use the bass of this’ sto 
without the treble, how is the effect to be obtained 
Would it be possible to divide the draw slide into three 
parts, the two ends working the bass, and connected by 
1 so as to act in unison, 
n as a distinct treble stop, to be 
worked by a er let down through the stockboard, 
having a small toothed brass pinion on its base, working 
in a toothed rack attached to the slide, the arm of the 
roller outside the stockboard being attached by a sticker 
or tracker to a square at the end of the board and con- 
tinued on to the stop ?—E. J. D. 


119588.) Water Power.—I have a spring of water 
on the side of a aloping hill which will a Sin A 
after a course of near 200 yards, it has fallen ve 
125ft. Can any of your readers inform me what height 
is lost from tion in pipe, and what power could be 

t by turbine from this? A useful pond or head could 

© made.—JoOHN. 


(1299386.)—Hastings’ Tricycle—In the Exorisz 
MxcHANIC for July 22, 1870, was described a tricyole by 
J. Hastings, possessing, in my judgment, considerable 
merit. If this should meet the aye of that gentleman, 
will he kindly say whether he is still of the same 
opinion abont it, and whether he oan recommend it as 
a vehicle easily driven, and satisfactory in respect of 
wear and tear ?—J. C. H. 


.)—Duamb-Bell Exeroises.—A better know- 
ledge of the principles of dumb“ bells, associated with 
a little understanding of the muscles of the human 
body, would, I think, add greatly to the zest of those 
who devete fifteen or twenty minntes of their mornings 
at home to the use of them. After a time they tire of 
the few too-evident exercises, occupying a brief page in 
the handbook to gymnastics, and long for some more 
substantial variations to bring out their other muscles. 
If some correspondont who has had experience would 
devote a paragraph—or the subject may be considered 
worthy of a chapter—treating of dumb-bell exercises, 
with a hint or two as to the muscles brought into play, 
I ventare to say the sabject would find interest with 
not a few, and probably benefit a great many. Let me 
caution him, however, that the class of which I speak 
is not com pored of thoso crack gymnasts who despise 
the dnmb-bells altogether, except when, may bo, some 
showy and elegant, but useless, exercise questions their 
cleverness and sleizht-of-hand. What wo want are 
simple exercises calculated to bring out tho different 
muacles of the chest and armas, to be regulated for the 
weight of the dumb-bells and the strength of the 
gymnast, simply by beiug repeated until the tiring point 
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is arrived at, when a cessation ought to be made until 
the feeling of fatigue disperses iteelf. At least, this is 
my idea as regards the matter, and I call upon the more 
extended experience of others to present itself in the 
shape of an answer to this query.—INcHICORS. 


[19988.]—Dimensions of Mail Boats.—To 
4, Philanthropist.“—I am very much obliged to Philam- 
thropist” for the information on the subject of the 
Irish imail boats, and ‘should be very glad to have the 
“further information” which he offers (p. 628, reply 
129599). Is the length, breadth, and depth of the vessel 
inside or outside measurement? how many feet 
do the dle-wheels 1 the water, and the num- 
ber of float-boards, and their size on the wheels, and the 
consumption of coal per mile 7—0C. E. B. 


112989.]— Bees and their Habite—Will some of 
our experienced bee-masters say if we are right in let- 
ting our bees enter the bottom ef the hive? What are 
their objections to the entrance being near the top. As 
steam, hot air, &c., has a tendency to rise to the top of 
hive, would it not be more likely to flow off, carrying with 
it that damp which is fatal to bees, and also save the 
bees much labour ia fanning the hot sir down from the 
top? What are the habits of the'Alps bees? Do they 
work up er down in their wild state? I have studied 
our forest bees, and find when they take possession of a 
tree, if there is the same room above as below the en- 
tranoe, they in all cases go down. An answer to the 
above will much oblige.— MECHANICAL BEER-KEEPER. 

(12940.)}—Concentrated Milk or Essence of 
Milk—Would any of your readers kindly inform me 
how to prepare the above.—ALZOxK. 

(12941.)—Pounoing Pattern on Printing 
Blocks. —Many thanks to Jack of All Trades” for 
answering m ery (12843). As I work the block while 

rubs off. Will kind Jack” tell me of 

some powder that will slightly stain a dark colour, and 
resist the damp on the block.—Nzw SUBSCRIBER. 

htning.—To “Sr1oma."—I should like 

ectricians account for the fact of persons 


| standing ander trees being struck by lightning. It is 


well known that electricity will not leave a conductor to 
ignite gunpowder, even when the latter is close by; 
how, then, does it leave the tree to strike the person 
standing near its trunk? Surely, even the 
sap of a tree to be a worse conduetor than fluids of 
the human body, the far greater sectional area of the 


| treo than of the neck of the bystander ought to more 
| than make up the difference in conductivity.—L. C. E. 


12948.]— British Museum Library.—I should be 
glad to know what course I must pursue to obtain a 
reader's ticket for the library of the British Museum, 
on what days and hours it can be used, and what privi- 
lewes it will confer. Any further information on this 
subject will greatly oblige—Crarvus. 


12944.) —New Watch- Works.—A lady's gold watch 


| haa for wome time gone badly, and 


sequently sto 
She shows it to a “watchmaker” in a country town, who 
reports that the holes in the escapement are worn.” 
He recommends her to purchase an English-made watch 
from him for sixteen guineas, or a Geneva one for 
eleven guineas, he agreeing to accept her old watch for 
£8 in part payment It may, n do interesting to 
many readers of this journal if some instruoted corro- 
spondent will say if this is the best resource. Would it 
not be better economy to send the watch to a London 
manufacturer of reputation to have the old escapement 
(and whatever else of the interior ee replaced by 
new? Surely, the case, the gold dial-plate and hands, 
and the jewels being given, a watch can be completed 
for less than thirteen guineas, of first-rate workmanship. 
—Horoscorvs. . 

(12945.]—Spectroscope Eyepiece for Micro- 
soope.—A gentleman in tani TENSA to me for in- 
formation, having been informed that this is the latest 
thing out, that it will allow the minatest strim of the 
solar spectrum to be examined, as well as the external 
and invisible rays both at the red and violet ends, and 
that by letting the latter pass through uranium glass 
they become visible. I bo tly indebted to any 
of your scientific readers whe say if th's information 
is correct, and will explain how the spectroscope eye- 
piece ean be so used, kindly adding any other use 

formation on the subject which may suggest itself.— 
Kaery. 

[12948 ]—Original Gravities of Beers, &o.— 
Can any of “ our” chemical correspondents give me the 
true way to find the original gravities of beer, as 
I believe I must make some mistake somewh not 
being able to get within Illb. gravity at any 6. 
I try it bythe distillation and also evaporation pro- 
cesses, W ought to prove each other, but they do 
not.—ARoMa. 

(12947.]—Starch and New Collar.—Why eannot 
our old eerie add as new ones? What is used to 
obtain that smooth glossiness of new starched goods.— 
MuTUAL Tox. 

f12948.]—Colours of Birds.—Can the colour of a 
bird be heightened through its stomach? For instance, 
will the new feathers of a canary be of a deeper colour 
if it is fed, during the moult, on saffron and marigold 
flowers ?—TaI-KOOXG-800. 

[= Centos Cricketing Boots. — Could 
any brother read or inform me how to clean the brown 
leather on my cricket boote, as I have tried many plans 
this summer and have failed —MIDDLE STUMP. 


(12950.)]—BMficroscope.—I have lately purchased a 
microscope, and can see nothing but transparencies 
through it. If I put a piece of paper or linen or any 
solid object under it, it shows all dark, instead of show- 
ing the surface of the object. Will any one enlighten 
me upon the subject, and how to see the surface of any 
solid object that is not transparent ?—A CARPENTER. 


. Wheel of Excentric Chuck. 
—Will “J. K. P.,“ or some other correspoudent, kindly 
give me a sketch or explanation as to how the dividing 
wheel of the excentrio chuck is attached to the aliding- 
plate, so that it should move stiffly round; nnd also 
the pulley and sliding-cone in the ornamental drilling 
instrument are le: on square, or with a feather on tho 
end of the spindle ? — E. T. E. 

(12952. Preserving Salmon in Tins.—Can any 
correspondent kindly inform ine how this is ‘lone, also 
whore any information cen be obtaineł as regards tho 
process ‘—SaLMo. 
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newspaper) of the 18th July. 1872, an 
George 


parts of the tea plant. 

chemist (Dr. Brown) has fer some years 
the chemistry of Indian tea. Would an 
apondent render me information regar 
mistry of Indian tea, and the component 
tea fertiliser by Dr. C. Brown, as 


It further states that 


Bubjects ?—MELVILLE PIKE. 
[12954 ]—Burner. — Will “Tintab” 


(let. 4742 p. 567) could be applied? If we 
boil a kettle 


pared with the ordinary manner ?—H. O'R, 


(12955.] — Expansion Valve. — Will some kind 
reader give us a description of a simple expansion valve 
to cut off at various parts of the 
stroke, worked by hand, or under the control of the 


forthe steam-engine, 
governor ?—SMALKER. 
a —— A TT 


O HESS. 


— — 


ALL communications intended for this department to 
be addressed to J. W. ABBoTT, 88, Loughborough- 


road, Brixton, S.W. 


The match between Steinitz and Zackertort has ter- 
minated in favour of the former, who won seyen games, 


loaing one only, four being drawn. 


ENIGMA IV.—By E. H. COURTENAY, from the 
Dabuque Chess Journal, 
ie White. 
sq; on 
BS ;BonQB 


8 
0 
ee B 


White to play, and mate in two moves. 


PROBLEM XV.—By G. C. HEyrwoop. 
. e 


a 


M, 
Y 


See 804 


Wey 


y j 


7 wig 
GN 


f 
vi 


SOLUTION To Prosiex XIII. 
White. | Black. 
1. Q to K Rag. (ch). 1. Q to K 5. 
Peco 2. P takes B. 
. takes A 8. Anything . 
4. P becomes a Q, mt. 
BoLUTION To Entoma II. 
A eta 1 Black. 
š es 1. Anything. 
2. Kt B or P mates, ace. i 


8. H. THoMss.—Kindly re-examine the problem in three 
moves, as it is wrong in the variation. The position 
two moves is seemingly correct, and it ah shortly 
appear. The Dundee Advertiser publishes a draught 
column every week. 
A. L.—Blank diagrams can be obtained through W. 


Morgan, Barbican. The other portion of your letter 
shall be attended to. 


R. J. PRARCE.— Tour previous communication must have 
miscarried. 


W. B. (Glasgow).—The mate is somewhat too obvious if 
you have copied the position correctly, as it can be 
done by (1) P takes P, discovering check, Ac. 


THE following have sent correct solutions to Problem 
XUL—H. oe 8. H. Thomas (Plymouth); W. Airey 
(Worsley); W. Nash (S. Neot's); A. W, Cooper; W. F. 
(Manchester); J. Beresford (Vauxhall); A. L. (Dul- 
wich); R. J. earce; Argo (Yarmouth). All others are 
wrong. 

Connror solutions to Enigma II. 
from D. M. Norwood); C. J. L. (Portsmouth); H. 
Cherry; J.C. (Leicester); R. Lines (Cinderford); 
W. F. (Manchester); A. W, Coopar; W. Airey; W. 
Nash; J. Bray (Langport); 8. H. T ; R J. 
Pearce; G & W. All ot ers are wrong. 


have been received 


kindly state to 

what use the “atmospheric burner” he has sketched 
attempt to 
over it, shall we not be annoyed by the gassy 
fumes? Does “Tintub” mean us to apply it to the 
heating of bed-chambers, &c.? And can he (?) give an 
idea of the consumption of gas in this manner as com- 


Q B aq and K Kt sq; Kts on 
7. 


Black. 
7; BsonQB7andK 8; Ps on K 7; Q Kt6 
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i ? 
58. —Ohemistry of Tea and Concentrated 

3 notice in the Englishman (an Indian 
article by Dr. 
g. on a tea fertiliser, prepared on a formula 
by Dr. Campbell Brown, an eminent English chemist 
founded on a careful investigation and analysis g ail 
been working at 
kind corre- 
g the che- 
parts of thia 
arts of the tea plant, or r. Brown has pu any 
works or work on these, to me, important and useful 


USEFUL AND SOIENTIFIO NOTES, 


— 
The Number of Eggs 


third, one hundred and thirty-five ; the 
hundred and fourteen ; and in the following four 
the number decreases 


fitable as layers. 


which is a heavy two-inch cable, 


amined. When taken out 
on the coral insects, or whether they sim 
branches of the coral for protection 


Here we have a formation 
oentury. 


Chemical News, dip the knife, or cork-borer, in a 
very little consequence, 


than the ordinary reagent solution. 


acts jast as well as alcohol, and laste longer. 
however, a tolerably sharp knife is 


cork-borer, of whatever 


smooth and cylindrical, by this method. 


surface of common cork till the borer 
latter. 


Odour of Flowers.—The delicate odour of pinks 
and other flowers may be obtained by a process devised 
by my son. He uses a glass fannel, with the narrow 
end drawn to a point. In this funnel he places lumps 
of ice, with salt, by which a very low temperature is 
produced. The funnel is supported onan ordi 
retort stand, and placed near the flowering plants, 
when water and the ethereal odour of the blossom is 
deposited on the exterior of the glass funnel, and 
trickles down to the point, from which it drops at in- 
tervals into a glass vessel below. The scent thus ob. 
tained is very perfect and interesting, but is apt to be- 
come sour in a few days unless some pure alcohol is 
added. By this process many odours may be procured 
for comparison and study. To obtain the odour in 
perfection the blossom must be in its prime.— Smee's 
“ My Garden.” 


Another Disabled Gun.—Whilest H. M. S. Agin- 
court was trainin target 


had its 


keep the chamber cool, 
sumption of the powder charges. None of the shells 
broke ve The supposition is that the front atads 
over-rode their grooves at the point where the increas 

spiral brings them into bearing near the muzzle. This 
action would be facilitated -by the compression of the 
walls of the shel] due 
over the lands. This 


abled within the last six months, and obliged to be 
returned to the Royal Arsenal for repair. 
are: two 121. ton guns on board the Bellerophon, one 


18-ton gun on board the Hercules, and one 18-ton 
at Shoeburyness. sa 


ee ee 
— —— 


Tax“ BU Dix Nxws.“ No. 922, SEPT. 6, Con rams: 
=A Million Sterling of Plumbers’ Work; Notes on Barthwork— 
XV.: The New Zealander and bona Jide Art 
Fountains Abbey and Ripon Mineter—The 


on the Characteristic 

Treatment of Material in Damn ; An Artistic House by an Artist 
) edral; The London Internat 

eon of 1878; Schoel Boards ; Mode 


and Plambers’ Work; Intercommunſcation; 
Societies; Our Office Table; Tru de Newa: 
+ Tllustrations:—Two Views of 


for F, Goodall, R. Norman Shaw, A. R. A., 
Price &d., port frev, 31d. Published at 81, Tavistook- 


street, Covent-garden, W. 0 


from a Hen.—A Ger- 
than naturalist answers the question how many eggs a 
hen can possibly lay as follows :—The ovary of a hen 
contains about six hundred embyro eggs, of which in 
the first year not more than twenty are matured ; the 
second year produces one hundred and twenty; the 


foarth, one 


yoara 
by twenty yearly. Inthe ninth 
year only ten eggs can be expected, and thus it appears 
that after the frat four years hens cease to be pro- 


Growth of Corals.—The Honolulu Gazette is 
responsible for the following :—An interesting fact has 
recently been observed respecting the growth of corala. 
Somewhat leas than two years ago Captain MoGregor, 
of the steamer Ailauca, moored a buoy in Kealakekua 
at Last week he was ordered to hoist the anchor 
and examine the condition of the chain. The latter, 
was found covered 
with corals and oyster shells, some of which are as large 
as a man's hand. The larger corals measure 4 in. in 
length, which represents their growth during the 
period of two years that the anchor and cable had 
been submerged. The specimen which we have seen 
shows the natnre of its formation by the little coral 
insects more distinctly than any we have before ex- 
ef the water, it had small 
crabs on it. A query arises whether these crabs live 
ly seck the 
„The popular 
supposition is that corals are of extremely slow growth. 
equal to over 17ft. ina 


Boring and Cutting Indiarubber.—To cut or 
bore indiarubber corks, says a correspondent of the 


solution of caustic potash or soda. The strength is of 
but it should not be weaker 
Alcohol is 
generally recommended, and it works well until it eva- 
porates, which is generally long before the cork is cut 
or bored through, and more has to be applied ; water 
When, 
moistened with 
soda-lye, it goes through indiarubber quite as casily as 
through common cork; and the same may be said of a 
size. I have frequently bored 
inch holes in large caontchouc atoppers, perfectly 
In order to 
finish the hole without the usual contraction of its dia- 
meter, the stopper should be held firmly against a flat 
passes into the 


Cathedral Ta? the“ Vine Manual,” Journal of Bon ine 


Serr. 13, 187 


TEB ENGLISH MECHANIC LIVEBOAT FUSE. 
een ioe Zo ia forwarded to the Réttor, at the Oden, © 
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ANSWERS TO CORRESPONDENTS. 
— — 2 ! 
%% AU communications should be i te & 


addressed 
EDITOR of the ENGLISH MBOHANIO, 81, Tavistocd strag, 
Oovent Garden, . O. 7 


p: 
| 


ey ‘y l f 

HINTS TO CORRESPONDENT 4 

1. Write on one side of 
ings for illustration on 

tithes to queries, and when 


q 
numbers as well as the titles of the queries to which the 
replies refer. 8. Ne inserting 


question asking tr 
educational or scientific information is 
through the post. 4 Letters sent to „ 
under cover to the Editor, are not f > and Oe 
names of correspondents are not given to ingufrers.. O 


fa- 


The folowing aro the initials, èc., of letters 
up to Tuesday morning, September 10, and 
ledged elsewhere :— 

W. Newman.—M. C. Henley.— Richard Thoms 
Burton.— F. B. A. 8.—J. E. F. Wilson R. A. Pears 
C. B.—J. K. P.— Hadrian Harris.—W. H. Piammanid 
Wm. Airey.—J. Earl Clare.— John Tippen. 
Roberis.—W. 8. Hollingsworth._Jas. Malkin —Rse 
L. Arthor.—W. E. Hincklin.—F. 8. M. W.—J. L: 
Livins.—J. F. H.—J. H. Crellen.— H. B.— Major Oakes 
— W. O'Neil. — Eastbourniensis. — W. H. H. G 
Memnon and Friends — O. 8. Round. — Alfred 
Wallace. Barnes Richards. — Francis Weatherko@: 
J. C. Snell.— T. H. Bartlett.—J. W. J. H— Wm. — 
dowell.— John Rasor.— Samuel Deards. Ding - Doug. 
A Constant Subsoriber.—Sinbat.—R J. P.—~Y: 8 
One who has Proved it.—W. H. Oash,—Argentum = 
Johan.—Robert Ackland.—Felix Notro.—Candidates4 
An Old Sufferer.—Seabird.— Another Constant Reader 
—Samauel Neil.—Thos. Moody.—J. W. Worsey.—D. 4. 
—M.—A. H.—W. W.—An Amateur.—H. Moran.—C. X. 
r. Hansard.—A. W. J.—C. E. §.— Atmosphere: 
Burner.—B.—Thos. Fairhurst.—Indian Rubber.— 
R N. Coles.—Safe and Sure.— A. S. Clara.—E. C. Q.f 
H. H. Wood.—Samuel Hill.— C. W. Hodgson. — Mann 
—Balcairn.—Turn G. PA rance. Excelsior : 


Willlam.—R. G. A.—Sting.—8. K.—a. N.— Islington = 
W. R Birt.— W. E Hey. — Sigma. —C. N. Abbat 
gate. — Geo. Fox. — H. B.—Retort—The Harmonien 
Blacksmith.—Philanthropist.—J. - Fennell.—Pa; 


- , 
Ge bens 
Bou — $. 


* 


W. Bookworm. —T. A. P. 
Equatorial.—Dr. Halley.—Jame3 Treaidder.— A. I. 

ames Mackintosh.— Zig Zag. — Mrs. Paine. —Ichr 
Hioks.—G. S. E.— W. Plowden.—T. S. Reevea.— 20 
Time-Keeper.—J. H.—W. H. H. C. 


M. A.—What you say about the time consumed ö 
the receipt and the appearance of letters ig quite: 
correct, and will soon be rectified, or partially ae, 3 


events. 3 i 
inserting the letter as d 


t, 


Veritas.—The cost of ee 
tisement would be 80s. eas 
J. H.—Work ont the sum for yourself, or get. same IE 
telligent schoolboy to do it for you. f k a 
J. PELL (Birmingham).—Your advertisement ts nádi 
and your money is returned. Bee our ~“ Answers a 
Correspondents,” p. 575. a = 
Pracoox.—You had better consult the indices of puis 
lished volumes, and seek out the information yes) 
require on the organ. tet 
Lewis.—Put your query in more intelligible 


Zax.—We should be glad of the letter or letters a 
“Steam on the Road.” 


E. T. 8.—The query on conatipation has been Wall ap 
swered, and may be allowed to drop. - 
A Constant READER.—We know no = 
post-card, and if we did we shonld not forward . 
R. Drxon.—It is quite possible, of course, for a priii" 
student to pass the preliminary medical examination, 
if possessed of sufficient ability. As to the subjecta 
to be got up, why not apply to one of the raedian| 
schools where examinations are held. 8 
David Gruwpy.—Do you want a bock on e : 2 


wheelwrighting? We know of none en n Eo 
subject. — 


* “er, 
— -<y 
DES 


A Poor BoY.—No book specialy devoted to ti 
Why not ask how to do what you want threagh our 
columns, — 

J. SrEwaRr.—If the height of the sipbon from tive tuki 
to the bend is mere than 84ft. it will wot act. What 
has drawing water from behind a hill more than . 
high, or the depth of fall at delivery end, to do ef 
the principle? The atmosphere will only balance a 
column of liquid equal to its own weight, thooretioally 
S3it. or S4ft. of water, but practically a siphon ong 
not to have a greater length of inlet leg than S2ft., an k 
account of friction, and this lomgth would act at 
the places bnt slightly elevated above sea-level: net at- 
top of the Himalayas. Nee reply 12696, last week; l 


a 
aT 


T 
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kr vaon.—Yes; there are professors who would, if they 
thought you a fit and proper person, give you in- 
struction in mesmerism on the usual terms. We do 
pot know the titles of books “ leading to a practical 
acquaintance with this interesting science. Apply 
to Mr. Burns. of Southampton-row, W.C., or Mr. True- 
love, of High Holborn, for catalogues. 

E. S.—Please furnish the proffered information on 

„Block System of Railways,’ and, as you say, com- 

pressed as mach as possible. 

t. IL FIaRER.—It you are too young to hold property in 
your own tight von cannot take out a patent in your 
own name, au a patent is property. 

À THINKER, A. T. B., J. D. H., C. Buddett and Co., and 
A Welshman, are informed that we do not answer 
queries asking where certain things are sold. See 
“ Hints to Correspondents.” 


D. J. RECORDON.—Too speculative for us. 

K. B., AND Jas. McGratH.—Consult medical men. 
| M. J. W.—It is merely the name given it. 
| 
] 


J. D. H.—They are two distinct journals. Your second 
query is an advortisement. 

C. F. H. H.— Your query is an advertisement. You can 
obtain hackles at most tackle makers. 

G. 8. W.—Why not answer Emigrant,” re sundials, 
through our columns? 

J. W. Pearson.—Don't alarm yourself, but consult r 
medical man. The symptoms you mention are not 
those of beart disease. You could not expect to 
obtain a satisfactory reply to such a query. 


9498 W. Brookes. Chancery-lane, for improvements in menns for 
stopping the working of apparatus on the breaking or failure of 
thread in the roving, epinning, or twisting of wool, cotton, or other 
fibres, A communication. 

2499 J. Thornton, Cleckbeaton, Yerkshire, for improvements in 
Wan borings, turnings, filings, planings, and other participa of 

n., 

200 M. Henry, Fleet - street. City, or improvements in the mode 
of and machinery or apparatus for preparing fibrous materials for 
being spun. A communication. 

2301 J. Edward, Caesland-crescent, South Hackney, for im- 
provements in signal slarame for railway trains. 

2502 C. O'L. L. Prendergast, Wokingham, Berkshire, for an im- 
poe means and apparatus whereby passengera iu a railway 

n can communicate a signal to the guard and-driver, 

9508 J. Morgan, Dublin, for an Inhaler for medical purposes. 

2504 W. Morris, Deptford, for improvements in making connec- 
tions with water maine ander pressure. 

2505 C. Blackmore, Guildford-street, Middlesex, for improve- 
ments in ornamenting surfaces. 

2508 E. A. Cook, Midlothian, N. B., for improvements in treating 
animal charcoal, 

1 0 J. Clay, Yardley, Worcestershire, for improvements in 
6a. 1d les. 

25-8 P. Varnalson, Paris, for an improved system of apparatus 
to allow of producing rapidly the vacuum in the wicht - carta. 

2509 T. Henderson. Liverpool, for an improved apparatus for 
supplying fuel to farnaces, and for removing clinkers from the 
same, 
pote W. Vincent, for improvements in apparatus for manufac- 

ng gas, 

2511 W. Carwood, Queen - street. Finsbury, for improvements in 
preanes for letter-press printing. 

2512 W. H. Harfleld. Mansion Honse-buildings, City, for improve- 
ments in apparatus for multiolving power, applicable to windlasses, 
cranes, hoists, and other machioes, 

2518 R. Warry, Devonport, for improvements in the construction 
of portable cooking stoves. 

2514 II. Alder, Edinbargh, for improvements in the construction 
of dry metern. 

2715 R. Gondall, Armley, Leeds, for an improved means or 
method of and apparatus for clarifying impure or waste water 


Jons Lre.—Write to the publishers, Mossra. Churchill, | from fulling mills, ecouring miils or scouring processes, dye houses, 


New Barlington-street. 

ArpRENDRE.—Where do you find the question? Your 
solution is correct; the remainder is 22. 
bably a typographical error. 

APFLICTED SUBSCRIBER.—See pp. 593, 610, 619, Vol. XIV. 

ZeTta.—Y our communication arrived toe late. 

ASTRONOMICAL Notssa For Seprempen.—ERRATA.— 
P. 605, column 2, lines 9 and 12, for ‘iand @ Aduarii 
read r! and 73 Aquarii. 

CovparInc Exectromorrve Forors.—" Pi” writes :— 
Humanum est crrare. This truth and an illness from 
which I have even now scarcely recovered are my 
only excuses for the errors into which I have fallen 
in attempting to correct O.,“ to whom I beg to 
apologise. His equations are perfectly accurate; a 
mistake in a sign in my last letter vitiates the whole 
argument therein proposed.” 

0.—See note from Pi” above. 

JosepH BARKTR.—“ F. R. A. S.“ distinctly refuses to give 
information by post. Please, therefore, ask him any 
admissible question through ouf columns. 

H. S. A, E. W. H., A Paper Maker, Rip Van, and W. J. 
Richards.—Your queries are advertisements. 

W. H. H. C., Memnon, and Friends.—What you say with 
N to the mathematical column will be borne in 
min * k 

H. T. T.—We believe there is no such office. 

Sopaqugous RAILWAY ror OaNaLs.—Impracticable. 


THE INVENTOR. 
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APPLICATIONS FOR LETTERS PATENT TO THE WEEK 
ENDING AUGUST 0. 1873. 


2479 J. Brodie, Fifeshire, N.D., for improvemonta in tho con- 
N celan of fastenings for gates and doors, drawers, lida, and 

usa, 

147 R. Stone, Liverpool, for an improved concrote for surfacing 
or la ving roadways, footways, and other similar large anrfaces, 

9474 T. Palmer, A. Pickup, and 8. Carter, Oldham, for improve 
mente in sewing machines, 

2475 0. Ingbam, Lidgate, Yorkshire, for improvements in 
Pickers for looms for weaving. 

2453 A. Deiss, Plaistow, Essex, for a new or improved prosess 
of percolation. 

2477 W. Traswelland R. W. Holden, Sheffield, for an improved 
apparatus fer beating air, and for supplying hot air to farnaces, 
capolas, amithe’ hearths, and other fires, to baker.’ and other 
cvena, to kilns for drying and burning bricks, and for utilising the 
fre in open fire grates for making hot air and supplying it to 
rocma in private houses or public buildings. 

2473 A. M. Clark, Chancery-lane, for improvements in cotton 
gins. A communication, 

2479 P. Lanranson, Hatton-garden, London, for improvements 
i» methods of mannfectore, aud combinations therewith, for pro- 
Sued on eee claape or mechanical bookbinders, A com- 

an on. 

210 J. H. Johnson, Lincoln's Inn - flelds. for improvements in 
Supplying bot blast to blast and other furnaces, and in the ap- 
puratua or means employed therefor. A communication. 

245) M. 2 Rochester, New Tork, for automatically errang. 
fog or constructing forms for printing communications or other 
kinds of printed matter at hand or at a distance. 

242 J. Dodd, Oldham, for improvements in mules for spinning 
anu doubling cotton and other fibrous materials. 

443 B. Hunt, Serle-street, Lincoln's Inn, for an improved 
Physiological er button" battery. A commanication. 

1488 W. Ambler, Bradford, for improvements in mechinery for 
the mannfacture of paper tubes, 

455 A. C. Bamlett, Thirsk, Yorkshire, for improvements in 
tT oping and mowing machines. 

2086 W. Chaine, Portrush, Ireland, for improvements in saddle 
dans for carrying water. 

4&7 W. Young, P. Brash, and A. Bott. Midlothian, N.D., for 

provements in the destructive distillation of coal, shale, and 

495 oss substances for the production of illaminating gas 
v 0 

et G. Haseltine, Southempton-balldings, for Improvements in 

„ale mechanism. A communication. 

“459 II. J. Griswold, Soulhwark-street, Burrey, for improve- 
ments in knitting macbinery. 

1% E Rostron, Waterfoot, Manchester, for improvements in 
W Roay emploved in the manufacture of felt. 

1 4% C. F. Bebillo, Paris, for improvements ia the composition 
1 aed as nchlsto-asphaltle and bitumiaoua-beton, aud novel 

„ cations thereof, together with improved machinery or ap- 
Paratus in connection therewith. 

i 9 G. Haseltine, Sonthampton-buildings, for improvements in 

4, Fay carriage aprings. A communication. 

oo, Q. Haseltine, Sonthampton buildings, for improvements in 
Ce Utica] apparatus to be worn upon the head for tho alloviation 

2 ue of nervous affections, A communiestion. 

Kay T. A. Weston. Ridgewood, U.., for improvements in friction 

1555 ben and the arrangement and mode of operating frictional 

wahine for transmitting, regulating, and arresting motion in 


Aer. 
ria J. Winakil!, Bottle, Yorkshire, for a new or improved con- 
1 of ‘ima kilo. 
Pree 15 H. synge, Pall Mall, for improvements in deodorising 
UT JR Wright and A. Alexander, Shefficld, for im 
: r ; Id, provement 
‘í the treatment of iron and manufacture of steel. 


zt 


12 is pro- | 
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sewage, and other impure stern. 

9515 T. D. McFarlane, Glazgow. for improvements in loading 
gain into or discharziug it from ships and other places, and ln 
apparatas emplored therefor, 

2617 H.A. Bonneville, Piccadilly, for improvements Jn machines 
for cutting textile and othor materials. A communication, 

25I W. Lockhead, Glasgow, for improvements in treating and 
applying ashestos or amianthas, 

2519 J. G. Tongue, Sonthamoton-bnildings, for the application 
of platiniaed glass or lac platinée’ to varioue arzicles, sach as 
nesdle and perfumery boxes or cases, and other usefal or fancy 
articles. A commnnication. 

2520 C. W. Stones, Manchester, and A. Lowcock, Salford, for im · 
provemonts in the arrangoment and construction of muvable weire 
and sluicea, 

2521 C. Bartholomew, Doncaster, for improvements in machinery 
for cutting esal. 

257 P. M. J. chamblant, Paris, for improvements in sewing 
machines, 

2523 J. Field. Oldbary, Worcestershire, for improvements in 
field and garden hose and other like implementa. 

2524 R. Hoskins, Birmingham, for a new mode of conetrneting 
and adapting the frames of bedstead for the reception of tensional 
or other spring mattresres, as also in the means of applying such 
tensional or other spring mattresses to iron bedateads. 

2525 J. M. Plessner. Golden sanare: Middlesex. for improvements 
in obtainirg and applying motive power and in apparatus to be 
employed for the same. 

2526 R. H. Radcliffe, Cheshire, for an improvement in the 
arrangement for the screw propeller in steam ships. 

2327 C. Frickinger, Berlin, for improvements in the manufacture 
of malleable iron and in the furnaces employed therein 

2533 J. F. Parker and A. Wade, Birmingham, for improvements 
in the manufacture from coal and petroleum of hydrocarbon gas, 
or gas for illuminating and beating. 

2529 H. A. Dafrene, South-street, Finsbury, for an improved 
mode of preneran iruit. A communication. 

2530 T. 8. Harrison, Albemarle street, Middlesex, for an im- 
proved attachment for sewing machines. A communication, 

9531 T. 8. Harrison, Albomarie street, Middlesex, for an im- 
proved attachment for sewing machines. 

orm T. 8. Harrison. Albemarie-etreet, Middlesex, for an im- 
proved apparatus for oxidising metals. A commnuication, 

9883 Sir A. Fairbairn, T. B. Kennody. and J. W. Naylor, Leede, 
fora machine to draw ont and straighten tho fibres of silk, flux, 
hemp, jute, or other flbrons subetances. 

9534 A. 8. Ellefson, Norway, for improvements in apparatus 
for generating steam. 

2635 E. H. Buch, Finsbury-squere, City, for improvements in 
apparatus for cooking and for making coffee and other infusions, 

2336 J.G. Tongue, Soathampton-baildiugs, for improvements 
in closing and securing packing cases or boxes. Acommanication. 

887 G. Haseltine, Southampton-buildings, for an improved 
machine for making screw taps. A communication. 

208 H. v. D. Scott, Ealing. for improvements in the treatment 
of sewage, and in the preparation of manures therefrom. 

2539 G. F. Newton, Northampton, for an improved machine fer 
durniching, rolling. and getting leather. 

F 2540 A. Henry, Edinburgh, for improvements in breech-loading 
re arms. 

2841 J.B.Etevens, Princes-streot, Leicester-square, for improve- 
ments in window-sash fastenera, 

2641 W. W. Box, Cray ford, Kent, for improvements lu apparatus 
used in the manufacture of gas. 

2643 J. Stone, Drayton, Somerset, for a new or improved ap- 
paratas for warming bed and other rooms, also applicable fer 
warming or heating churches, conservatories, greenhouses, or 
other buildings or rooms requiriug warming or heating. 

9544 A. N. Dubosq, Bordoaux, for a new system of landau 


carriage. 

2545 C. Morfit, Southampton; bulldings. for improvoments in vate 
or vessels for the various chemical and manufacturing oporations 
which involve the ane of acids. 

2546 A. M. Clark, Chancory-lane, for improvements in Sre-arms. 
A communication. 

9547 H. Highton, M.A.. Putney, for {mprovements in submarine 
and other cables for the conveyance of A E 

2548 A. Brvee, Alloa, N.B., for improvements in branding stoves. 

2849 W. Millen and J. Muir, Glasgow, for improvements in 
holding punches and drills in pufichiog and drilling machines, and 
in the means ciuployed therefor. 

2550 C. H Hall, New York, U.S., for an Improved steam and 
water gauge for use with steam boilers and analogous apparatus. 

2351 H. Foster, Boxmoor, Hertford, for improvements in ap · 
par as for condensing steam and other vapours, and for refrigerat- 


uids. 
PATENTS 8BALED. 


1003 C. Rtevenson, for improvements in apparatus employed in 
converting esparto, straw, wood, and other almilar substances into 
pulp. 

1162 H. Warry, for improvements ia various beverages. 

1666 P. Michaelis, for an improved means or apparatus for 
sto; pering bottles. 

1587 P. Michaelis, for an internal capsule for bottles. 

ieee W. R. Lake, for improvements in railway sleepers or 
cross ties. 

1712 J. Hough, for improvements in apparatus for coupling or 
connecting an. disconnecting railway waggona. 

Inis A. McGregor, for improvements in the constraction of 
horse rakes, 

1a W. B. Borrow and J. S. Burrow, for an improved bin“ or 
receptacle for wins or other bottles. 

1858 G. Maxwell, for improvements in the construction of 
machinery or apparatus used for waking bricks and tilos. 

Ins J. Tbomas, fur improvements in furnaces fur generating 
gas and melting metala. 

141 J. k. Cazier, for an improvement in the application of 
safety valves to steam boilers. 

37) W. R. Lake, for inprovements fg fastenings for uniting 
and securing the parts of bedstead» and fof other like porpuses. 

bes W. II. le Mesurier, for an improved mede ol rocfing 
duildings. 

w7 J. Rust. for an improved composition enecially applicable 
for use for sanitary, pieturi»l, decorative, aud building purposes. 

673 N. Elston, for improvements in the conversion of cast iron 
into steel or wrovgbt iron, and in the apparatus employed therein. 
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515 G. A. Williams, for improvements in the manufacture 
ontalde sun blinds, ` bs a o 

633 8. Yeadon, sen., for improvements in bealde“ or ” beddles” 
for weaving purposes, in ‘ho paria eonnected therewith. and in the 
means or apparatus employed in the manulacture of the parts of 
such 20 healds“ or eh 0 

fas B. J. B. Mills, for improvements in truetlon 
1 ras or ira. i a the cons of 

590 E. T. Hnghes, for improvements in machin wing 
boots and shoes. e 

694 A. G. Wallis and W. Bradshaw, for improvements in the 
Manufacture of cocoa fibre mata. 

693 H KR. Minns, far improvements in metal doors, 

587 T. Pepper, for an improved washing machine, 

m r Ayrton and 8. 8. Brown, for improvements in looms for 
weaving. 

618 W. Walker, for an improved packing for staffing boxes. 

614 O.G. Abbott, for improvements in school desks which are 
applicable to other purposes. 

615 J. Reilly, for improved arrangements for communicating 
Petson the passengers, guards, aud engine-drivers of railway 

ns. 

636 W. Morgan, for improvements in baskete specially applic- 
able to coaling ships and vessels. 

084 W. Dalgliesh, for improvements in the manufaet ure of 
Aran bunnets, and in the machinery or apparatus employed 

orelor. 

685 O. D. Abel, for improvements in the manufacture of 
Bessemer steel and iron, and in the prodactien of iron castings, 
and in apparatus therelor. 

706. W. R. Lake, for an improved type-setting machine. 

727 J. F. C. Farquhar, for improvements in lighthouse and other 


mps. 

776 J. Bomerville, for improvements in gas retort lide and 
mouthpieces, and machinery for luting the same. 

793 F. 8. Thomas, for improcements in the materials (or making 
ronda, ways. and floors. 

815 F. Johnson and W. Batchman, for an improvement in the 
manufacture of fabrics for umbrellas. 

891 T. Giles, for improvements in safety valves. 

914 J. H. Johnson, for improvements in ice-cream freezer. 

10:8 W. Walton und J. T. Fallowa, for improvements in and 
machinery for rolling wiro for wire curds, aod for otber 
purposes, 

106 W. H. Maw, for the construction of floating stations or 
decks for flosting fire-engines. 

1050 W. Walton, for unprovements in the manufacture of wire 
cards. 

1118 R. Stone, for an improved s m of casting or moulding 
applicable to ceilings, internal and external walls, roads, navigable 
Vuasuls, and other largo surfaco etrucsares, 

1205 W. Ferry, for (wprovemonts in cistern filters. 

1215 J. W. Gray, fora new or improved Lithoidal compoaition to 
be uend ng & paint and for other purposes, 

128 J. K. Collett, for improvements in the method of packing 
and preserving butter. and in apparatus for that purpose. 

1460 E. H. C. Monckton, tor improvements in the construction 
and arrangement of furnaces suited for amelting and fasing every 
description of ores and metals and glass, for heating gas and other 
retorts, and for other usefal purposes, and in the means and appli- 
ances necessary thereto. 

15% J. Jeyen, for an improved fuel. 

10” F. J. Cheesbrough, for improvements in machine 
1 to be used in the process of manafactaring o 
seeds. 

1537 C. Moseley, for anew method and means for condensiog 
the vapours of coal-tur naphtha, 

1857 D. Nicoll, for improved preparations applicable to woven 
and other fabrics for the purpose of rendering the same unin- 
fluminsable. 

1660 C. Raymond, for improvements in sewing machines. 

1679 C. W. Harrison and A. H. Hartison, for linprovomente in 
the manufacture of gas for lighting and heating parposes, aad in 
the Apparatus employed therein. 

Q. A. Dorsett, for improvements in obtaining anthracene 


from heavy oils. 
195 J. F. Swinburn, for improvements in breech-loading small 


arms. a% 

1919 ©. w. Siemens, for improvements in the means of obtaining 
and N dard mugneto-electric currents and apparatus therefor. 

eS H. Juboson, for improvements in sifting or bolling 
mac s. 

1964 B. Rass, for improvements in the manufacture of gas, and 
in the treatment of the residues therefrom, in the means of purity- 
iug and rectifying the same; and in the combination or amalga- 
mation of gases for the production of light and heat, and for otber 
Baci nl purposes, and in the machinery and apparatus te be employed 

ore 

1972 W. Walton, for improvements im window-sash fastencra, 
and In means of ventilation in connection with window sashes. 

621 J. Thompson, for linprovements in the lids or covers of 
vegetable dishes und other similar articles. 

623 W. Roberts, for an improved machine for painting laths for 
venetian blinds and other purposes. 

637 D. Hauna, for improvements in sewing machines. 

638 J. Wilson and G. Lendrum, for a new and improved method 
or means of flutshlug woollen cloth. 

639 E. T. Hughes, for improved arrangements for rapidly and 
effectively destroying snow and {ce in the streets, public places, 
courtyards. and other localities. 

C44 J. B. Snunders, for improvements in and connected with 
electrical instrumente for aigualling on railways. 

613 W. Biacabnrn, for improvements in the constraction of 
standards or supports for seats and desks or tables for school and 


other a 

656 F. P. R. Poch, for a new chemical compoand for blasting 
pu: poses. 

640 J. Tannett, J. Scott, jun., J. Craven, and 8. Fox, fer im- 
provements in machinery for boring shaft couplings, and applic- 
ablo for boring circular or otber fanges. 

6% B Fitzpatrick, for improvements in apparatas for clipping 
horses and ot ner animals, 

755 B. Barton, for an improved rose and nozzle or jet to be used 
in connection with syringes and other apparatas for distribating 
water, 

774 W. J. Lockyer, for improvements in the preparation of 
artificial manures, 

813 B. Neville, for improvements in lears for annealing glass. 

818 W. R Lake, for improvements in printing telographa 

841 A. Pye-dmith and C. Ribbans, for improtrements in non-ean- 
dacting compoaitions for coating steam pipes and boilers, applic- 
able also for proventing the passage of heat or cold to or from piyes, 
refrigerators, or other vessels. 

890 R. M. Letchtord and W. B. Nation, for improvements fa the 
treatmen! of TE 

906 C. G. Hill, for improvement in machinery for goffer:og, 
Bating, and crimping fabrics. 

1069 J. Worrall and J. Kershaw, for an improved apparatus for 
scouring pile fabrics. 

1070 J. Worrall and J. Kershaw, for an improved mode of and 
apparatus for finishing cotton cords. 

1117 G. ntavers. for improvements in apparatus for steering and 


manauvring vessels, 

1243 C. W. Vick and. Cooke, for improved machinery for feed- 
Ing, preparing, ani carding engines. 

1812 A. Clark, for improvements in corrugsted metal revolving 


shutters. 
1498 H. Turner, for improvements in the application of wire to 


building and other purposes. 
1860 T. Cocks, for improved machinery or apparatas for planting 


otatoes. 
1436 T. Lambert and x. J. White, for improvements in self- 
closing valves or cocks for drawing 0.1 water. 

1881 V. van Daerle, for improvements in the manufacture of 
gon p or compositions for washing purposes. 

18a J. Compbetl, for improvements {a the modes of decreasing 
the rolling of vessels. 

1915 W. Macrona and W. McKenzie, for tmprovements in tha 
rraduction of stereotype plates aud ia apparatus employed 

refor. 

1 W. Gorman, for improvements in manufacturing iron and 
atest and in apparatns connected therewith, part . of sach 
improvements being applicable to various kinds of fu 
rur thy production uf gs»es for heating aud tiluutustio<. purpysoe, 
and for coking, carvoniwing, or calcining obher etustsaces. 

Alo G. Westie house, jun., for imprevemouts in brake apparatus 


for railway carnoges. 
20-4 A. M. Ciarke, for improvements in pads for stair and otho 


and 
from 


carpets. 


maces, and 
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cS! L. Barnett, for improvements in reveraible and seamless 


683 E. Powers, for oe in the manufacture of iron 
steel, copper, and other metals. 

684 E. M. Adams. for an improved galvanic apparatus to be ased 
gor curative purposes, 

665 W. H. Carson and J. V. Toone. for an improved feed roller 
for ebaff-catting machines. 

671 R. Blackbarn, for e fa apparatus and in means 
for treating sewage for egricaltaral purposes. 

i W. Exall, for improvements in tabe expanders. 

718 C. W. Lancaster, for improvements in shot, shell, and other 
similar miseiles. 

801 F. W. Gerhard sod J. Light. jun., for improvements in the 
production of iron and steel. 

1082 A. M. Clark, for improvements in the manufacture of 
Wuminating gas and in apparatus for the same. 

1077 J. H. Johnson, for improvements in rotatory steam- 
engines. 

1886 J. H. Johnson, for improvements in carding engines. 

1494 R. Porter and F. Pueter, for improvements in distilling and 
in apparatus therefor. 

1906 W. C. Sillar, R. G. Billar. and C, Rawson, for improve- 
menta in treating animal matters in order to deoderise and decom- 
pose the same and to make a manure therefrom. 

1829 W. B. Lake, for improved check tickets and methods of 
forming packanes of the samo, chiefly for use on railways 
and steamboat 

1988 W. 1 for an improved movable cover or top for 
show cases or boxes. 

2021 W. McLaren, for improvements in machinery for sawing or 
5 

2054 H. Johnson, for {improvements in cool 


alr and gases 
and in the apparatus or means to be employed 


Terms of Subscription, 


PAYABLE IN ADVANCE. 


68. 6d. for Six Montbs and 11s. for Twelve Months, Post 
Free to any part of the United Kingdom. 


Volumes VI., VII., VIIL, IX., XII., XIII., and XIV. 
bound in cloth, 7s. each. 


VOL. XV. READY IN A FEW DAYS. 


Indexes for each half-yearly volume, up to Vol X, 
(except Vols. IL, V., and X.) inclusive, X; Post 
Free, 24d. Cases for Binding, 1s. 6d. each. 


% Subscribers are . to order Cases and Vols 
through their book senera ani not to send direct. The 
new regulations of the Post-office prevent their trans- 
mission through the Post. 


To American and Belgian Subscribers. | 4 


S American and Belgian Subscribers, especially 
when renewing their subs tions, are particularly 
requested to advise the Publisher of the transmission 
of the Post-office Order, and the exact amount for 
which it is made payable. 


Subscribers in the United States and Belgtum can be 

sapoued with the ENGLISH gr ar pie post free from 

8 Office, for the sum of 18s. (8 dola. 250. gold, or 
15fr. 60c.) per annum, payable in advance. 

The remittance should be made by International 
Post-office Order. Back numbers cannot be sent by the 
ordinary newspaper post, but must be remitted at 
the rate of 5d. each to cover extra postage. 


Notice to Subscribers. 


Subscribers receiving thelr copies direct from the 
office, are requested to observe that the last number of 
the term for which their Subscription is paid, will be 
forwarded to them in a coloured wrapper, as an intima- 
tion that a fresh remittance is necessary, if it be desired 
to continue the Subsoription. 


Charges for Advertising. 


a. d. 

ALL ADVERTISEMENTS (except in the Exchange ’ 
Column), per line of Eight Words..........ccccccccscoore O 6 
Mivery additional 6 


O88 OOF 6 OS EEO OS SO COE 4968 Oe OSE SAESOD ETE EOED 


(No advertisement inserted for less than 1s.) 
Larger Advertisements Contracted for. 


ADVERTISEMENTS in EXCHANGE COLUMN for 
Sixteen Words SPHSHSSCEOHSSCHSEHSESSHEHSHHSSHSSESOHEHESHESHSLORSESERSEECE 0 6 


For every succeeding Eight Words E 0 6 
Front Page Advertisements 9d. per line. 


The address is included as part of the advertisement 
and ebarged for. 


Advertisements must reach the office by a cay 0 
l to ensure insertion in the follo wing Friday’ 
num 


TEHE LONDON AND GENERAL PER- 


MANENT LAND, BUILDING, AND INVESTMENT 
SOCIETY. Shares, 440. Monthly subscription, 5s, 
Fee, ls. per share. 3, Strand, W.C. 


TRUSTEES. 
The Right Hon. the Earl of Lichfield. 
Thomas Hughes, Bed. C. C.. M. P. 
The Hon. H. F. Cowper, M.P. 


CHAIRMAN OP DIBECTORS. 
Thomas Hughes, Esq., Q. C., M.P. 


Large or small sums received on deposit, repayable at short 
notice, Shares may be taken at any time—no back paymonts. 
Money ready to be advanced on Freehold or Leasehold Security 


W.R. SELWAY, Managing Director 


EATH or INJURY from ACCIDENT, 


with the consequent LOSS of TIME aud MONEY, provided 

for by 188 of the RAILWAY PASSENUERS' 483 URANCR 
* COMPA against ACCIDENTS of ALL KIND3.—An Annual 
Fayinent of £3 to £8 bs. insures £1,000 at Doxth, or an allowance at 
the rate of £8 per week for injury. 650.000 have been paid as Cam- 
pensitivn, oue oot of evers 12 Annual Policyholders becoming a 
claimant each year. For particulara appiy to the Cle-k- at the Rail- 
Btatious, to the Local Agents, oz at the Udices, 64, Corubill, 


By 
aid 10, Lezeut- street Londou. 
WILLIAM J. VIAN, Secretary. 


Entranoe 


ENGLISH MECHANIC AND WORLD OF SCIENCE.—No. 390. 


OUR EXOHANGE OOLUMM. 


— — 


ExTCRATen Advertisements are 5 the rate of 


Sixpence for tha first Sixteen Words, and 


Bizpence for 
every succeeding Eight Words. 


— 


IMPENIAL GAZETTEER AND ATLAS OF ENGLAND AND 
Wares (cnet £4 14..); for Telescope, Object-Glass, or Speeulum.— 
Address, C. Mar, High-street, Hadleigh, Suffolk. 


Splendid Exorax, Sjin. stroke, boiler copper coated, 

with mahogany, both in mahogany stand, pump. Whistle, water- 
nge (cost £16). also handsome Liver Retriever Dog (18 months), 
ke ; offers.—J, A., Collinzham. Newark, Notte. 


An upright ACHROMATIC piles trash gt for a good Gun, 
Model Marine Engi ae, or anything useful.—C K. 
row, Yarmouth. 


Hume and Stafford's History oF ExeLawp” (new), 
illustrated with 140 steel plates (cost 23 10s.); in exchange for 
Astronomical Telescobe.— W. McDoxaxp, 86, Ho -atreet, Monk- 
wearmouth, Sunderland. 


Five Vols.“ ENxOLISR MWOHANTC :“ fora 
man Telescope. —J. T., 16, Vernon - street. Hamme 


DENTIST. —Photographic, two Cameras as (4 and } plate ate), 
Chemicals, Materials, &c.; for pee. Tools and Material.—H. 
TarYLor, 26, Carruther s · -street, M anchestar. 


din. Large, iron frame (value £ offers, anything 
usefal.—8, gt. George’s-terrace, De road, 2 ii 


Ain. Cospounp SLIDE-REBT, and 4in. Ornamental ditto, 
useful offers.—As above. 


Grover & Baker SWM Mc; for Lever Watch. 
—As above. 


a Dyer or Bate- 


% REMARKABLE VERY REMARKABLE INDEED,” are the 
effects of L\MPLOUGH'S PYRETIC SALINE in Preventing and 
Curing Smallpox, Fevers, and Skin Diseases. Specially refreshing 
and invigorating during not weather. Bold b all Chemists, and 
the Maker, 113, Holborn-hill, London.—{ ADYT. 


WANTED. 


— — 
SITUATIONS. 
\ JANTED, GOOD HANDS for Repairing 


Sewing “f.chines. Must be well up in lesding machines. 
Address, stating 


Constant emploi nt. wages, BROMLY, Albion 
Iron Worka, Bri-: ©. 


A GENTs WANTED IN EVERY TOWN. 
28 and wards earned weekly without risk. New 
rticles—Great Tre: ‘vand—Rare chance for Marning Money.—E. W. 

BACON & CO., 1:7. Strand. London. 


ANTED, TEACHER for Second Grade 


Art Drawicg. Practically up and ack mh in a menne 
or building preferred. Also Addresses of Drawi op los trument an 

Artist Cabinet Saucer Makers, Ebonite,—BRASCKICKS, Post-office, 
Woolwich, 8. . 


O HOUSESMITHS& BELLHANGERS. 


WANTED, Two first-class 2 1 Hands; also an 
advanced Improver as above; also erates pply, atating wages, 


to W. REYNuR, 7, Tyrone- piace, Dab 
£ l, 000 (PARTNER R with) for Engineer- 
res Terrace, Fort-road, 8. 
“YOUN G MAN, 21, having had a 
bn ef ia en Ma mr 2. e a 
Addres 


ing N by letter to P., 8, Bt. 
A uc experience in the 2 8 business, wishes to 
s, R. W. S., Pust-otfice, Chesterfield, Derbyshire. 


ANTED, a small SCREW-CUTTING 


LATHE. new, or good second-hand, about (Ain. Centres 
and 4ft. bed. with gap. Price, maker's name, and fall particulars 
to BIMINGTUN & CO., Newcastle. on-Tyne. 


ANTED, an ORNAMENTAL 5 inch 


SLIDE REST. Offers Pair Dissolving View Lanterns 


(Oxyhydrogen), or Pair Alphabetical Telegraph Instruments.— 
JOSEPH H. BULOOCK, Church-street, Ciitberdo. 

UGON'S GAS ENGINE WANTED 

not under one horse- 8 and in good 

e condition. ‘sand full 3 oe, stating 

where it can be ssen, to ENGINE, Wolpert's 2 sing Agency, 


34. Austin Friars, City. 


W., at JAMES LYNCH'S, 156, Salt- 


e market, WANTS a LATHE and TOOLS. Give descript'on. 


ADDRESSES. 
OULD ‘“ SECONDS’ PRACTICAL 


WATCHMAEKER” inform me the ADDRESS of 11585 
and ef GLOVER, spoken of by him Vol. VL, No. 154, March 6, 
p. 687.—J. T.. Post-office. Ashford, Kent. 


F * PHILO” will send his ADDRESS I 
will send afew Pleoes of the Chemical Coals to try the beneficial 
effect. —MENZ, Allagen B. Soest Den, West lallsche Marmor -Werke, 
Actiengesel'schatt. 
JANTED, the ADDRESS of a Person 


who Understands Braid-Moaking „3 
J. 8YMCOCK, 13, St. Luke's road. Birmingha 


EL, RACK, & SCREW CUTTING 


lengt 
any aize or pitch.— WIL. SON, Engineer, &t. G 
mae Noe AR lata S, Bt. George's-road „. . Lo 


BW JQOILER EXPLOSIONS PREVENTED 


LINDLEY and CO. s BOILER FLUID. It removes 
all n without injury to tbe boiler. Easy of application, 
and cheap.—106, Mortimer-road, De Beauvoir Town. N., London. 


AMATEUR ORGAN BUILDERS supplied 


with pipes, keys, stop knobs, and every requisite for organ 
eae i Price lists on application to J. DRESSER, Lichfield- 
road alnall. 


UBBIN’S PATENT SELF-RAISING 


BEER CASK Rap ae No eprings to rust or screws to 
strain. Pri en- 41 e lont. 6d. : 9 giehon !, 103. Gd.; 13 gallons, 
ae Apes O lers received by ie FULLER, 10, Bush- lane, Vaunon- 
stres 

N. 5. AGENTS and TRAVSLILERS required every whore. 


Sept. 13, 1872. 


WEALE'S RUDIMENTARY SERIES. 
12mo., cloth limp, with 68 woodoats, price 81. (postage |. 


ASWORKS (A Treatise on) and t 


Practica of Manufacturing and Distributing Cos! G.. 
‘BAMUBL HUGHES, OB. edition. Revised w 
RICHARDS, C.E. 

2. MECHANICS. E Bye TONT ONON Cloth limp 1 t 


(postage 8 1 
B. PNEUMATICS. By “Cmantzs — Sew 

Edition. Cloth limp (postage 2d.) 2 25 oe 1 
á. CRANES and MACH RY for RAISING HBAVT 

Pepa (The 5 of), By F. GL Tru . Cloth 


6. STEAM ENGINE. By Dr. Li Cloth limp 


Taner ire ae * 
6. STEA BOILERS. Their Construction and Ma- 
Oloth tims peslaze ta) = ae 1 
D ( —— ee ee ee oe 
7. WATER POWER, as applied to Mills, e. By F. 
GLYNN. Cloth limp í 2d). 2 os a 3 
& STATICS and DYNAMIC 
Edition. Cloth limp (postage 24) ee Me: ig 1 
5 ACHTNE TOOLS, by F. Mk: 
and TOOLS and MACHINES: by N yi 
Cloth imp (postage 3d.) 
„% Complete Lists of WRAL®'S RUDIMENTARY SEEIE; 7 
warded post free on application. 
London: LOCK WOOD & CO. 7, Stationers’ Hall-court. E: 
LL 


EW PRACTICAL SCIENTIFIC BOOR 


4 Just Published, on EON (CIVIL awp HIC. 
ARCHITECTURE, SURVEYING (Larp AND BULDING), DW N 
MOXUMENTAL, UPHOLSTEBY, AKD COLOURED CaBINKT Woar- 


—— 


75 117 el Instruction for Detaflinz Machinery.” 6s., by 
5s. 84. ; * Principles and Conatraction of Machinery,” €s. A. by p 
6s. 10d.; The Illustrated oer Loster Door for 1573,7 


by pos 


Engin 
8s.; “ Mathematics, as Applied 
7a. 8 


t, Bs. Mints e on CAR ot Aap All r= 
bg, post, Gs. I at Rassel}-ctrest Post-offica. 

London: R. A. SPRIGG (late ATCHLEY & Ca., 105, € 
Ruasell-atreet, Bedford-equare. 


f T YE PRACTICAL CARPENTER ANI 
3 1 Carpsosap Mopeta\. nev af 
1 methods for obe nim 
Constructive Carpentry, Juinary, 
aie cat Ni folio. By ROBERT RIDDELL. 
Loudon: R. mart SPRIGG & Co., 104, Great Easeecli-strvet, E 
square. This is the only firm the work ean be obtained irom. 


Just Published, 15th Edition, éto, 140 pagos, post fres 2 in staan 
Weight 100a, 


Be kee a wea betas a 
I . Con 
Aae pe el 


neer' s e igntaing Conds ie 3 

&e., with prices hed, valeable to all who are interested is 

tactures. W 
J. “BAILEY & CO., Inventors, Patentess, Manufacturers, 

tounders, Electric ph Turret Clock Maken, & 

Albion Works, Salford. 


EXT OF KIN (1871 edition, nei 
ready).—A classified and descriptive INDEX (of x- 
auaranteed), to Advertisements for Next of Kin, 

So fom To ee es ee Sidings Oa 
17, Southampten-bulldings, 


concelvaie cat n ent 
Stair B 


Mow ready, post free 6 stamps, an illustrated & descriptive trestie 1 
THE MICROSCOPES Manufactured t: 


by J. E. Winspear, Derringham Worka, an with bir 
upon moaning. Bocoud vad Haition, greatly enlarged. 


J. E. WINSPEAR, Derringham Works, Ball. 


(5 CIDE for WARMING by HOT-WATF 


PIPES, 19 stamps. post free. The Gas Fitter’s Guide, «€ 
Drawings, 24 stamps. The Plumber and Pump Fitters’ Gzis 
19 stamps.—Address, J. ELDRIDGE, 64, Murray-strest, B-re. 


Te AMATEUR MECHANICS and othe: 


e Inventor and Patentes ‘of an an Improved TELEX 

WALKING STICK offers the following six es for the x 

modelia, which are to be sent to Investoc «: 

before Saturday, the Sist September, 187$ :— 

let Prize, 8.—For the best Teleseopic Stiok with Lens issc 
so that it may be used as a Telescope. 

2n4 vrize, £8.—For the second best ditto 

Brd rise, 21. Far the best Walking Suck (without Lens) 

4th Prize, 144. — For the second beat dtt 

Stu 1717, 196.—For the third beat Atto 

6th Prize. 54. — For the fourth best dit to. 

Also Prizes for tho best Poetical Compositions on the adveataes 
of the Stick. which a s to be sent in same dete as above. 
farther details 4 and infor 

ARNES RICHAL= 


Penzance, August, 1873. 


FOR SALE (Continued on p. VI.). 
ELEGRAPH and GALVANOMETE: 


DIALS, free 7d. each. yeoman Screws, Clamps, A- 
BELL, 61, Upper Boau-atreet, Liverpool. 


8. | FINDORSING 4 AND EMBOSSING Ma 


CHINES for Stamping Name on Hnvelopes, ae, 3A- 
JOHN LODER, maker, Whit efield, Burnley. 


FEET SAWING MACHINE, Portal 


for Export. Also for use on Lathe, Circular from Pin“. 
BROTHEBS, Dublin. 


OR SALE or HIRE.—EXCELSIC: 


SEWING SHACHITA nearly pew.—Z., 8, Nach - pla ze, L. 
donderry- road, Camberwell. 


MATEUR FRET SAWING MACHINE 


with Circular Saw Combined, £4 Ida. -W. MIDDLET © 
9, Ridlnghouse.atreet, Portland place. 


( N SALE.—Smith and Beck’s UN: 
VERSAL MICROSCOPE, in good condition. Aix Pires 
with Polariscope.—JUHN RATCLIFF£, 64, Dake-street, 8 athe 


ATHES.—Several First-Class Foot, w: 
and without back and alide-rest, Lot of Chuck: 
Tol. Bargains. Stamp for reply.—l1, Great M-tchel:-strc 
uke's. 


O IRONMONGERS, &c.— For SAL! , 
at 20 por cent. less than makers’ prosent prices, a qrar? 
of Uin. and llin. GALVANIZED TUBE and CON NRXION- 
Anniv to T. TIDY K AON. Sonthbaronzu Tunbridge Well. 


HE ENGINEER'S AND MA INISi 
ASI TEXT. New and Imyroved Edlü two yet. 
asd plates: alo ths “Carp unters and Joiner's Asistant.’ © © 


9 1 ie „t condamtien and well boun l. Price f 
B ly. Ad res. J. A. RAVEN HILL. 5. 
inu-icad, L ndon, W. C. 


WHER ua. 
(eo m-at cet 6. 
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